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A. Background Information

1.  Degree Titles

The degree title for those students who satisfactorily complete the program is the Bachelor of Science in Engineering (Computer Engineering).  This is the only Bachelor of Science Degree offered by the program.

2.  Program Modes

There is only one computer engineering program, and although the majority of the students are full-time day students, evening courses are offered on a frequent basis to allow part-time students to complete the degree requirements with minimal scheduling constraints.  For the most part, full‑time students take day classes, while part‑time students take evening classes.  However, there are a number of full‑time students who do take evening classes as a matter of scheduling convenience.  The full-time faculty teaches all of the program courses.  Every student, full-time, part-time or co-op (cooperative education) completes the same program. 

3.  Actions to Correct Previous Shortcomings
While there were no weaknesses or deficiencies on the last ABET visit, there were two concerns.  
The first was “that the assessment of multidisciplinary team skills can be improved”.  This assessment, coupled with the assessment of all aspects of the program, has been considerably enhanced and will be discussed in detail in section B-3.

The second was that “The program may be impacted by the lack of faculty members in the coming years.  Factors contributing to this situation are: (1) the faculty has several members who may retire within the next few years and (2) the program is growing faster than predicted”.  While some of this continues to be an issue, both of the schools involved in the program have committed new faculty positions to the associated departments.  In addition, enrollment in the program has leveled at about 40 students per year.  This is a much more reasonable number than what was experienced a few years ago.
4. Contact Information

The Director of the Computer Engineering Program, and the author of the bulk of this document, is: 

Ronald Hoelzeman 

348 Benedum Engineering Hall 

University of Pittsburgh 

Pittsburgh, PA  15261

412 624 9676

hoelzeman@ece.pitt.edu

B. Accreditation Summary

1. Students

Students are advised in academic and career planning primarily through their faculty advisor.  Each student in the program is assigned an advisor who regularly signs his or her registration forms, and provides advice on course selection and career direction.  In addition, students also utilize Ms. Melissa Affolter, Computer Engineering Undergraduate Administrator, or Ms. Angela Ellis, Electrical Engineering Undergraduate Administrator, for routine help in processing forms, and other administrative matters.  Professor Hoelzeman, Program Director, is responsible for evaluating advanced standing credit for courses taken outside of the University of Pittsburgh, for course substitutions, for certification of degree requirements, and for any advising issues not provided by either the faculty advisor or one of the undergraduate administrators.

All of the details of the policies for the computer engineering program are available over the Web, at http://www.coe.pitt.edu, along with detailed course listings, acceptable courses for each elective slot, and other pertinent data to provide advice to the student in making choices for their particular program of study.

The requirements for the degree, including the correct course requirements, number of credits, quality point average, and computer engineering quality point average are routinely updated in the student database, which produces a curriculum summary sheet for each student.  This undergradu​ate database, used for both the computer engineering and electrical engineering programs, documents the satisfaction of each specific course, and thereby the degree and, hence the ABET require​ments.  Every term, at the time for registration, these curricula sheets are distributed to each student in a registration seminar so that any inconsistencies can be determined.  This advising information is also available to all faculty advisors over the internal network.  The University is presently installing a new campus wide registration system that includes an advisement module.  This is expected to be operational by the fall of 2005.
Students are required to apply for graduation during the first month of the term in which they plan to graduate.  A preliminary check is made of the records of all students within one term of graduation so that any apparent problems may be resolved prior to the time of graduation.  Students may also request, at any time, a formal verification of the remaining courses required for graduation, although the curriculum summary sheet illustrates this on an on-going basis.  A final check is then made by the Program Director at the end of the student's final term when the graduation list is prepared. 

Transfer credit is given for non‑computer engineering courses from institutions whose course content closely matches that of a similar course at the University of Pittsburgh and in which a grade of C or better has been attained.  Articulation and 3/2 Transfer Agreements have been developed between the School of Engineering and a number of regional institutions including Allegheny County Community College, Allegheny College, California University of Pennsylvania, Chatham College, Cheyney University of Pennsylvania, Clarion University, Duquesne University, Edinboro University, Gannon University, Indiana University of Pennsylvania, Seton Hall University, St. Francis University, and St. Vincent College.

Transfer credit for engineering courses is given only for courses where the content is similar to the course at Pitt, from ABET accredited engineering programs, and again only for courses in which a C or better grade has been attained.

The undergraduate administrator, under the direction of the program director, monitors transfer credit.  The School of Engineering's published policy on advance standing credit is as follows:  


"Advanced‑standing credits will be granted for college work at another accredited institution depending on the work's relation to the applicant's proposed program in the School of Engineering and on grades received.  Only courses in which the applicant received at least a 2.0 on a 4.0 scale will be considered for transfer, and then only if the courses are an integral part of the proposed degree program."

All new students (both first-year and transfer) in the program are required to be advised individually by Professor Hoelzeman.  This occurs in March for freshmen who have chosen computer engineering as a major, when they register for the subsequent fall term.  For transfer students into the program, each new student has a one-on-one advising session with Professor Hoelzeman.  All of the advanced standing and course substitution issues are resolved at this time, so that the student has a clear understanding of what she/he will need to complete the program.

All students in the program are required to participate in a weekly seminar series (CoE/ECE 1885), jointly managed by Professors Boston and Hoelzeman.  This provides a forum to disseminate information and discuss many issues including registration, program changes, elective offerings, minors, co-operative education, the study abroad opportunities, faculty research interests and design opportunities, job fairs, placement opportunities, and a variety of other issues.  This seminar series is also used to address issues that are only indirectly covered in regular courses. These issues include career development, professionalism, and ethics, among others.  Each term, seminars cover many of the following themes: engineering and non-engineering minors, the role of the IEEE in the engineering profession, career paths for engineers (speakers from industry), technical areas of interest to students (speakers from industry and university), ethical issues in engineering, and the role of teamwork in industrial practice.

Professor Hoelzeman also advises students who encounter academic difficulties or who are on academic probation.  Typically these students are advised to take a reduced load, and/or take advantage of the University Counseling Service.

Finally, Professor Hoelzeman also develops Co-op program schedules on a one-by one basis for each student who is considering this alternative.  The student is provided with a term-by-term suggested sequence whereby they will be able to complete the three-term co-op assignment while finishing their academic program in an optimal fashion.

2. Program Educational Objectives

The University of Pittsburgh, founded in 1787, is one of the oldest institutions of higher education in the United States. As one of the nation's distinguished comprehensive universities, the resources of the University constitute an invaluable asset for the intellectual, economic, and social enrichment of Pennsylvania, while the international prestige of the University enhances the image of Pennsylvania throughout the world. 


The University's mission is to: 


· provide high-quality undergraduate programs in the arts and sciences and professional fields, with emphasis upon those of special benefit to the citizens of Pennsylvania; 

· offer superior graduate programs in the arts and sciences and the professions that respond to the needs of Pennsylvania, as well as to the broader needs of the nation and the world; 

· engage in research, artistic, and scholarly activities that advance learning through the extension of the frontiers of knowledge and creative endeavor; 

· cooperate with industrial and governmental institutions to transfer knowledge in science, technology, and health care; 

· offer continuing education programs adapted to the personal enrichment, professional upgrading, and career advancement interests and needs of adult Pennsylvanians; and 

· make available to local communities and public agencies the expertise of the University in ways that are consistent with the primary teaching and research functions and contribute to social, intellectual, and economic development in the Commonwealth, the nation, and the world. 


The trustees, faculty, staff, students, and administration of the University are dedicated to accomplishing this mission, to which they pledge their individual and collective efforts, determined that the University shall continue to be counted among the prominent institutions of higher education throughout the world. 

The Mission of the School of Engineering is to produce highly qualified engineers and useful creative research and technology through academic excellence.  

We believe that this is consistent with the University mission, and with the Computer Engineering Program Educational Objectives, which follow:

The overall objective of the computer engineering program is to prepare individuals to be confident and successful in whatever path that they choose to pursue in the 21st century global economy.  This includes those that move into practice within the computer engineering discipline either through employment in industry or government, or through a “start-up” of their own, those that move on to advanced computer study and research in graduate school, or those that move into other professions such as law, business, or management.

These are further detailed, along with outcomes and assessment methods, in the tables that follow.  

Constituencies

The major constituencies of the computer engineering program are primarily the following six groups:

· The current students
· The companies and other organizations that employ our students and graduates
· The computer engineering alumni  
· The computer engineering faculty

· The Industry Visiting Committee

· The School Board of Visitors

Each of these constituencies is involved in the process of determining and reviewing the educational objectives of the program. The principal forum for constituents to influence the objectives is through their own review sessions, and through their interaction with each other.  The conclusions of these discussions and interactions are carried forward by the faculty who then formulate any changes or additions to the program educational objectives or outcomes. 
Students enrolled in the computer engineering program are surveyed on a term by term basis.   These surveys focus on our program outcomes, and are carried across from freshman to senior years to detect any changes in perception as the students mature in the program.  In addition, all graduating seniors are invited to a “town-hall” type meeting at which issues and concerns related to the program are discussed. While the topics typically focus on interests and concerns raised by those in attendance, we try to focus on the program objectives and outcomes. 
Employer input is determined through at least four mechanisms. First, the ECE department has a Visiting Committee that provides feedback on undergraduate and graduate programs, research plans, and other aspects of the departmental operation. Second, the School of Engineering has a Board of Visitors consisting of Executives from major industries that employ our graduates.  This group reviews and provides feedback on the educational objectives of the school and its programs.  Third, the Office of Career Development hosts Engineering Career Days and an Employer Showcase, and has surveyed recruiters with respect to how our students are meeting their needs, again with a focus on program objectives.  Finally, approximately 60% of our students participate in a cooperative education program whereby the student spends 3 terms (1 year) in an engineering assignment at a company or government installation.  These employers are surveyed on a term by term basis and this information is used in the assessment process.
Alumni are surveyed periodically by the Associate Dean for Academic Affairs, Larry Shuman. In addition the University occasionally conducts a longitudinal survey of graduates. Again, the survey instruments were designed to solicit opinions relative to our program objectives and outcomes.  Example results are shown in the appendix.
In total then, we believe that we have developed a variety of assessment tools that we use to measure our success in meeting the needs of these constituencies, determine our effectiveness in reaching our outcomes, and thereby making adjustments as necessary to attain our Program Objectives.
Process used to Establish and Review Educational Objectives

Early planning for the ABET process was aided by Dean Shuman who has regularly kept abreast of the changes in the EAC criteria through his attendance at ABET and ASEE Accreditation workshops.  In addition, we have regularly taken advantage of the expertise of Dr. Ken Cooper, a member of our Advisory Committee and a long term IEEE volunteer as a program evaluator and team chair for ABET.  He helped us to understand the planning process needed to visualize our objectives, quantify our outcomes, and to help us create an effective mechanism to measure our results and to make changes as appropriate.  
In addition, both Professors Cain and Hoelzeman attended IEEE-ABET Evaluator training sessions to familiarize themselves with the ABET EAC Criteria, and its ramifications.

The program objectives were developed in preliminary form by a subset of the computer engineering faculty.  These objectives are then discussed by the faculty and the Advisory Committee for comments and for revision, all of which are then incorporated into the present version.  In addition, the program faculty also provides feedback during the ongoing process of revisions associated with all of the components contained in this self-study document.  The current program objectives were also reviewed and endorsed by the Undergraduate Subcommittee of the Board of Visitors of the School of Engineering.
The computer engineering program educational objectives and outcomes are published on the web site at: http://www.engr.pitt.edu/computer/abet/index.html .  A copy of this self study is also available at this site.
While student input on the process and on our program objectives has been limited, student comments on the details of the curriculum, as well as ways to improve the curriculum have been more numerous and have greatly aided in the planning and in carrying out of educational changes. 

Course educational outcomes were developed for the most part by the faculty that has taught the course.  While the faculty have well defined course outcomes, the process of mapping these to the overall program objectives, and to the outcomes has been valuable in developing a cohesive educational strategy for the program as a whole.  The details of the course educational objectives for the computer engineering courses are given in Appendix I of this self-study.

As a result of the planning process, we have also developed a number of assessment tools, some qualitative, and some quantitative.  The most voluminous of these are the student surveys.  These have been refined over several years to provide more useful information that will allow us to make effective changes.  While all of the assessment tools will be presented in Section B-3 of this self-study, what is clear is that this is an evolving process.  All of the survey instruments and the implementation of these surveys have been coordinated by Dean Shuman.
The following figure shows a high level overview of our objective assessment process.  

[image: image1]
Figure 1. High Level Overview of the Objectives Assessment Process

Achievement of the Program Educational Objectives
Using the numerous assessment tools described in Section B-3 of this document, the faculty have made changes to the courses and to the curriculum so as to better fulfill our objectives. Specifically, the qualitative assessment provided by the Visiting Committee and the Undergraduate Subcommittee of the School of Engineering Board of Visitors was incorporated into the present set of objectives and outcomes.  In addition, analysis of student and industry surveys has resulted in course and program changes, and in our current formulation of the program objectives.  Examples will be discussed in detail in later sections.  Overall, the educational planning process that has resulted from this self-study is working, and will continue to positively impact our program.  
The objectives of the program are now a somewhat broad statement of what we believe to be the success of our graduates in whatever career path that they choose.  As such, we do not expect that these objectives will change much over the years.  These have changed significantly, however, since our last ABET visit in 1999.  At that time, our objectives were much more specific, and were closer to outcomes than objectives.  To reiterate, the 1999 program objectives were:

A. To provide students with a balanced coverage of state-of-the-art computer hardware and software.
B. To provide students with a strong hands-on design and experimentation environment for hardware and software development, utilizing industry standard facilities.

C. To provide students with a balanced educational program which will emphasize the importance of the interaction between technological and societal decisions, and lead to graduates who will take leadership positions within society at large.

D. To provide each student with a significant design experience through a combination of courses and individual projects
Clearly the planning process has caused us to reconsider and better understand the wide variety of career paths of our graduates coupled with the desires of the employers of our graduates, and to reformulate our objectives.  While all of the above are still important, these are included in the course and program outcomes that we would like to accomplish.  To reiterate, the 2005 computer engineering program objectives are:

to prepare individuals to be confident and successful in whatever path that they choose to pursue in the 21st century global economy.  This includes those that move into practice within the computer engineering discipline either through employment in industry or government, or through a “start-up” of their own, those that move on to advanced computer study and research in graduate school, or those that move into other professions such as law, business, or management.

Measure of Success

While the program has only been in existence for 9 years, clearly our success is measured by the accomplishments of our graduates.  Many of our students have gone on to leading graduate schools to do research in computer engineering, electrical engineering, and computer science.  Some have moved on to business schools to round out their academic study with an MBA.  A few have gone to Law school.  

Most graduates, however, have moved into industrial or government positions and established their careers.  In the western Pennsylvania area many work for ANSYS, Marconi, or Bechtel Laboratories.  Other companies that employ our students include AMD, IBM, Union Switch, Texas Instruments, and US Steel.  A few of our students have gone on to create their own startup companies.

On the government side a few of our graduates work for the Naval Research Labs and NASA, while the National Security Agency has employed many of our graduates into full time positions.
Overall then, through the faculty contacts with former students, and through our alumni surveys, we find that our students are leading successful careers both within the discipline and in society at large.

3. Program Outcomes and Assessment

After review of the ABET Criteria, and the 1999 Outcomes and Objectives, the faculty have decided that the ABET Criteria (3a-3k) encompose the spirit of our educational vision, and therefore, have chosen these as the outcomes of the computer engineering program.  The most recent set of these, taken from the Criteria for Accrediting Engineering Programs Effective for Evaluations During the 2005-2006 Accreditation Cycle are:
(a) an ability to apply knowledge of mathematics, science, and engineering 

(b) an ability to design and conduct experiments, as well as to analyze and interpret data 

(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability 

(d) an ability to function on multi-disciplinary teams 
Our intrepretation of multidisciplinary teams includes teams of individuals with similar educational backgrounds focusing on different aspects of a project as well as teams of individuals with different educational backgrounds.

(e) an ability to identify, formulate, and solve engineering problems 

(f) an understanding of professional and ethical responsibility 

(g) an ability to communicate effectively 

(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context 

(i) a recognition of the need for, and an ability to engage in life-long learning 
Our intrepretation of this includes teaching students that the underlying theory is important because the technology will change, coupled with identifying the mechanisms that they can use for continued learning such as professional societies, graduate school, etc.
(j) a knowledge of contemporary issues 
Our intrepretation of this includes presenting students with issues such as the impact of globalization, the outsourcing of both engineering and other support jobs as practiced by modern international companies. 
(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice. 
While there are a variety of mechanisms used to measure, change, and determine success in meeting these outcomes, the academic rules and procedures which require that all of our students adhere to the program curriculum is the backbone of our process.  
Students normally enter the program in their third term after a common freshman year.  The freshman engineering requirements include courses in math, chemistry, physics, introductory engineering, and the humanities and social sciences.  

The syllabi of all of the freshman and computer engineering courses are given in Appendix I, Section B together with the correlation between these courses and the program outcomes.  The correlation data are taken from the student learning objectives as described for each course by the responsible faculty.  In addition, basic science courses, humanities and social science courses, communications skills courses, and other courses are also correlated with program educational outcomes.
Overview of Assessment Process of Outcomes
We use a variety of tools to assess the effectiveness of our program in achieving our Program Outcomes. These tools provide several different mechanisms for our constituents to provide input, including anonymous surveys, direct discussions, and semi-quantitative evaluations, and are intended to maximize the participation of these groups in the review of our program. We continuously review assessment results in terms of the Program Outcomes and Educational Objectives and consider changes when appropriate.  The following chart highlights this process.
 SHAPE  \* MERGEFORMAT 



Figure 2. Assessment of Program Outcomes

Self Assessment of Outcomes 

While the specifics of how and where the assessment tools and metrics are used, and how the course content impacts each outcome is contained in later sections, the following table represents a self evaluation of how we are meeting our outcomes.  This takes into account all of the variety of assessment tools and methods that we have put in place to evaluate our effectiveness.  The remaining portions of the section of the self study will provide the detail.  While the ranking is a qualitative evaluation, it is based on many quantified data sources such as surveys and direct input from various constituncies.
	Outcome
	Self Ranking
	Self assessment

	(a) an ability to apply knowledge of mathematics, science, and engineering 
	excellent
	All of our feedback information points to the fact that our students are well prepared technically.



	(b) an ability to design and conduct experiments, as well as to analyze and interpret data 
	excellent
	All of our feedback information points to the fact that our students are well prepared technically.



	(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability
	good
	All of our feedback information points to the fact that our students get an excellent design experience that is technically challenging.  In the focus discussions and in some of the survey results, students have indicated a desire for more direct exposure to real-world applications and engineering problems. We are trying to provide more design project opportunities drawn from collaborations with industry.



	(d) an ability to function on multi-disciplinary teams
	good
	We have been continually increasing the number of opportunities for teamwork in many of our courses and projects.

	(e) an ability to identify, formulate, and solve engineering problems 
	excellent
	All of our feedback information points to the fact that our students are well prepared.

	(f) an understanding of professional and ethical responsibility
	fair
	While some of this material is included in the required courses, particularly the design courses, we have in addition added new presentations, videos, case studies, and other materials to the seminar to augment this coverage.  We have also added specific assignments during the senior design course to consider ethical issues in design projects.  Over 70% of our graduates indicated that their understanding of this was very good to excellent.

	(g) an ability to communicate effectively 
	good
	All of our feedback information from our students, alumni, and employeers indicates that we are doing well.  We continue to strengthen this aspect of our program, however, through the addition of the W course requirement, and the increased emphasis on oral and written presentations in the design courses.  Over 95% of our graduates felt that they were good to excellent in writing and making effective presentations.

	(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context 
	fair
	While this is included in the program through the humanities and social science content, and through the variety of international experiences that we offer to students, we have in addition added new presentations, videos, case studies, and other materials to the seminar to augment this coverage.  We are also encouraging more students to take advantage of the international programs offered through the university.

	(i) a recognition of the need for, and an ability to engage in life-long learning  
	good
	Our industry seminar speakers typically empahsize the importance of staying abreast of an ever changing technology.  We encourage participation in professional society activities (IEEE) as a way to maintain both their understanding of technology, and as a way of networking with other professionals. 

Both our graduating senior and our alumni surveys indicate a very strong commitment to life-long learning.

	(j) a knowledge of contemporary issues 
	fair
	While this is included in the program through the humities and social science content, and through the variety of international experiences that we offer to students, we have in addition added new presentations, videos, case studies, and other materials to the seminar to augment this coverage.

	(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
	excellent
	All of our feedback information points to the fact that our students get an excellent design experience using state of the art industry tools and equipment.




Table 3a.  Faculty Self Assessment of Outcomes

To now explain the specifics of how we measure the outcomes, the following table of program outcomes and assessment tools summerizes where each outcome is contained within which course or courses in the program along with the measurement tools used.
	Outcome
	Courses Where Utilized
	Measurement-  Assessment Tools

	(a) an ability to apply knowledge of mathematics, science, and engineering 
	All CoE required and elective courses
	Homework, projects, exams,  final course grade 

Student Surveys

Alumni Surveys

COOP employeer Surveys

	(b) an ability to design and conduct experiments, as well as to analyze and interpret data 
	CoE 0501, 1502, 1160, 1161, 1192, 1193
	Laboratory and design Project reports

Student surveys

Alumni surveys Senior Design project evaluation

COOP employeer surveys

	(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability
	CoE 1502
CoE Design Courses
	Laboratory and design project reports

Student surveys

Alumni surveys

Design project evaluation
COOP employeer surveys

Senior town hall meeting

	(d) an ability to function on multi-disciplinary teams
	All CoE Laboratory and Design Courses
many CoE required and elective courses
Engr 0020 

Freshman Engr 0011

Freshman Research Conference
	Student Surveys

Alumni Surveys

COOP employeer Surveys

School and Departmental Visiting Committees

	(e) an ability to identify, formulate, and solve engineering problems 
	All CoE required and elective courses
	Homework, projects, exams,  final course grade 

Student surveys

Alumni surveys

COOP employeer surveys

	(f) an understanding of professional and ethical responsibility
	Design courses
Undergraduate Seminar

Hum/SS Requirement
	Design reports 

Student surveys

Alumni surveys

COOP employeer surveys

	(g) an ability to communicate effectively 
	Communications Skills requirement
W-course requirement
CoE 1502
CoE Design Courses

Hum/SS Requirement

Freshman Engr 0011

Freshman Research Conference
	Design reports and presentations

Senior design expo

Student surveys

Alumni surveys 
Design project evaluation
COOP employeer surveys

	(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context 
	Hum/SS Requirement
Undergraduate Seminar 
	Student surveys

Alumni surveys

COOP employeer surveys

	(i) a recognition of the need for, and an ability to engage in life-long learning  
	Undergraduate Seminar
IEEE Presentations and activities
	Student surveys

Alumni surveys

COOP employeer surveys

	(j) a knowledge of contemporary issues 
	Design courses
Undergraduate Seminar
	Student surveys

Alumni surveys



	(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
	CoE 0132, 0501, 1502, 1160, 1161, 1192, 1193
	Homework, projects, exams,  final course grade 

Student surveys

Alumni surveys

COOP employeer surveys


Table 3b. Program Outcomes and Assessment Tools

The faculty have described the relationship between each of the program outcomes and thereby ABET Criteria 3(a-k) within the course descriptions contained in the Course Syllabi (Section B of Appendix I).  In addition, these are summarized in the following Table 3b.  

	Outcomes 
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
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Table 3c.  Relationship between Courses and the Program Outcomes 

Summarized from the Course Descriptions

We use a wide variety of tools to determine if our graduates are meeting program outcomes.  The input that we receive from these assessment processes is fed back to the faculty and administration and has already resulted in changes in the program, the curriculum, and the contents of specific courses.  

The assessment of this program takes multiple forms.  Most of the tools used to assess outcomes are also of great value in establishing the curriculum's success in meeting program educational objectives.  The assessment tools, as well as the associated effect on our program, are detailed in the next section.  The evaluation tools include focus group sessions with graduating seniors, senior written surveys, alumni surveys, supplemental course surveys, faculty teaching evaluations, industrial advisory committee evaluations, surveys of the employers of our co-op students, and faculty evaluation of student performance.
Assessment Tools

We have a number of mechanisms in place to provide for assessment of our academic programs.  These range from quantitative surveys of student and alumni opinion, to focus group sessions with students and representatives on the department and school Visiting Committees.  The input that we receive from these assessment processes is fed back to the faculty and administration and results in changes in both the program, the curricula, and in the content of specific courses. 

The major assessment mechanisms that are presently in place include:
A. 
Graduating Student Focus Groups

B. 
Graduating Student Written Surveys

C. 
Student Course Evaluations

D. 
Student Supplemental Course Evaluations

E. 
Alumni Surveys

F. 
Visiting Committee

G. 
Surveys of Employers of our CO-OP Students

H. Placement Data

I. School Board of Visitors

J. Senior Design Project Evaluation

K. Faculty Evaluation

In the following, we will describe each of these mechanisms, coupled with examples of where we believe this has accomplished improvements in the program.

A. Graduating Student Focus Groups

The program and school have for some time interviewed our graduating senior students.  Typically the CoE Program Director and the EE Undergraduate Coordinator meet with the students for a discussion session and to obtain specific comments on the students’ educational experience. The seniors are asked to comment on how well the curriculum worked, how prepared they feel to begin their careers, and any other issues on which they have an opinion. Comments on individual faculty are discouraged in this forum, and such comments rarely come up. Students have been markedly insightful and candid, and the discussions have become an increasingly valuable source of information on the program, including their expectations, the extent to which these expectations have been fulfilled, and what the students are expecting of their futures. 

Review: The results of these sessions are fed back to the faculty through the Program Director.  This information is used to determine changes in the program, changes in specific courses, or administrative changes as appropriate.

B. Graduating Student Surveys

This survey is shown in Appendix II, along with the compilation of the student opinions.  Overall this survey indicates that students were very satisfied their education in virtually all aspects except for chemistry.  While we continue to work on the chemistry issue, we believe that this data begins to validate our objectives, and outcomes. 
Review: The results of these surveys are provided to the Program Director who identifies general problems for consideration by the Undergraduate Committee.  This information is used to determine changes in the program, changes in specific courses, or administrative changes as appropriate.

C. Student Course Evaluations

Each term the undergraduate students are asked to evaluate the course and the professor.  There are two forms used for this purpose.  The first is a University wide Evaluation of Teaching Form which is used to provide feedback to the faculty on their effectiveness in presenting the concepts, illustrating the applications, organization, etc.   Students are also asked to provide individual comments to the faculty on what they thought were good or bad about the course and the quality of instruction.  
Review: The results of these surveys are also provided to the course instructor and the Department Chair and are used in yearly evaluations of both the individual faculty and the department as a whole.  The Chair identifies general problems to the faculty, although the specific results of the surveys are confidential.  The course instructor uses this information to improve the course content and educational process.
D. Student Supplemental Course Evaluations

A second additional course survey form has been used for the past few years.  This is designed to address some of the specific questions on how our program curriculum fits together, and how it builds from the freshman year basic sciences and mathematics through the senior design courses.  
Review: The results of this survey are fed back to the faculty through the Program Director and are used to better evaluate the integration of the different courses included in the program, and the student view of how the individual courses are meeting the program outcomes.  

While this survey mechanism is still relatively new, it does provide some interesting information.  The primary use of this is to determine a consistent and ongoing understanding of student views of the program, its integration, and its relationship to our outcomes and objectives.  

Based on this assessment tool, students perceive that we do well on outcomes a, b, c, d, e, g, i, and k, where the score is typically greater than a 3.5 out of 5.  Student perception of the effectiveness of the course content in meeting outcomes f, h, and j, however, were somewhat less.  
As a result, we have tried to incorporate more presentations of material on ethics, contemporary issues, etc. into our undergraduate seminar CoE/ECE 1885.  We believe that when we adjust this evaluation tool to better reflect student opinion as they mature through the program, we will see an improvement in these outcomes as well.

E. Alumni Surveys

Detailed surveys of past graduates are periodically conducted by Dean Shuman. In addition to asking respondents to describe their current situations (to assess our Program Educational Objectives), they are also asked to describe their career preparation when they graduated. The most recent survey, of students who received B.S. degrees between 1986 and 2004, was conducted in 2004.  
Review: These survey results are summarized by Dean Shuman’s office. The summaries are reviewed by the Program Director.  

An analysis of the results indicates that alumni feel that their present abilities as an engineer and their basic science and math knowledge both now and at the time of graduation are very strong.   

F. Industrial Visiting Committee

The Visiting Committee, which represents some of the primary employers of our graduates, typically meets on a yearly basis.  It reviews the strategic plans for the program and makes recommendations on improvements and changes in the curricula.  These are incorporated into the individual courses by the faculty.  This past year, the committee members also participated in the Spring Term Senior Design Exposition.
Review: This advisory committee has reviewed the Program Objectives, and their comments were incorporated into the present version.  In addition, they continue to impact our outcomes.  Most notably, this industry group has highlighted the need for more team based project work in our courses.  They have continually emphasized the importance of improving student communications skills and the need for students to be able present their ideas.  Finally, this group has encouraged us to have our students participate in more national and international design competitions.  All of these items have resulted in numerous changes in our course and program content.  Specifically, this input is reflected in our objectives and outcomes.

G. Surveys of Employers of our Coop Students

The Cooperative Education Program requires students to spend a minimum of three terms working at a company, alternating these work terms with terms on campus.  Students normally return to the same employer for all work rotations and receive work assignments of increasing complexity and responsibility.  Approximately 50% of the students participate in the program.  Many of the students receive job offers from their Coop employers.  As a part of the operation of the program, both students and employers prepare evaluation forms, including quantitative assessments and open-ended comments, after each work rotation. These evaluations provide insight into how well the students are prepared for their work assignments and how rewarding the students find their experiences.  
Review:  Both the Director of the Coop Program and the Director of the Computer Engineering Program review these evaluations.  Based on this quantitative data, our Coop Companies have a very positive impression of our students, with a 4.5 out of a possible 5.0 average score across all questions.  The open-ended comments on these evaluations indicate a high enthusiasm for the program by both students and employers alike.  Employer comments such as “the student’s work ethics are unquestionable", “would be delighted to have this student as a full-time employee after graduation", etc. are frequent.  Employers often describe our students as quick learners.  One review noted that a student was able to learn Java sufficiently well to complete a major programming project within the 3-month work rotation, even though he only knew C++ when starting the assignment. These and similar comments suggest that employers are quite satisfied with the technical preparation of our students.  The growing trend of many of these companies to implement their products and designs using Java was a significant factor in the revision of the computer engineering program specifically impacting courses 401, 445, and 449.
Student comments on Coop evaluations are equally enthusiastic. Students tend to be more critical of their assignments, noting when they feel challenged and rewarded with their accomplishments as well as when they feel that the work was not challenging and did not require them to use their technical training. The latter comments are more common during the first rotations, as discussed above, when many of the students, recognizing that they are learning about their new companies, anticipate more challenging assignments on their subsequent rotations. 

While employers generally applaud the students’ industriousness and judgment, they also sometimes note that students need better communication skills and are often hesitant to present their opinions in team discussions. Employers often add comments like “we expect that, with increased maturity and experience, the student will more actively participate in team planning and critiques.” It seems clear that employers are much more prepared to accept the students as full participants in project teams than are the students ready to accept that responsibility. Although we try to improve our student's teamwork participation, particularly for their first rotations, we suspect that the students’ reluctance is probably appropriate.  It is better for employers to look for more active participation than to feel that students are being more assertive than their knowledge and experience justifies.  This feedback on the need for more experience in teamwork development and better communication skills has been reflected in changes to several courses.  These include changes to several of the sophomore courses where teamed homework is now encouraged, and in the laboratory and design courses which require students to work in teams and to do more formal presentations of their results. 
In summary, the Coop Program has been very successful for both employers and students. Employers seem very satisfied with the technical preparation of our students, and the students appreciate both the practical experience that they receive and the level of responsibilities that they are given. The need for improvements in students’ communication skills and abilities to work on teams is noted in the employers’ evaluations and has been incorporated into the program.  This assessment mechanism is reflected in our objectives and outcomes c, d, g, h, and j.
H. Placement Data

Engineering student placement data is all very positive.  The University Career Services and Placement Service and the Engineering Office of Administration provide data on student placement for all engineering disciplines.  Engineering placement rates have been very high (80 - 100%).  Computer engineering placement dropped a bit in 2002, but is now back at 100%.  

	Department
	 
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Bioengineering
	NA
	NA
	NA
	100%
	86%
	83%
	50%
	100%

	Chemical & Petroleum
	91%
	97%
	100%
	93%
	88%
	79%
	81%
	88%

	Civil & Environmental
	100%
	94%
	92%
	100%
	100%
	93%
	84%
	93%

	Computer Engineering
	NA
	100%
	83%
	95%
	91%
	81%
	86%
	100%

	Electrical
	 
	98%
	100%
	100%
	100%
	94%
	76%
	83%
	100%

	Industrial
	 
	96%
	95%
	100%
	100%
	91%
	86%
	86%
	91%

	Materials Science
	100%
	100%
	100%
	80%
	100%
	100%
	100%
	100%

	Mechanical
	 
	95%
	97%
	97%
	97%
	91%
	83%
	69%
	100%

	Engineering Physics
	100%
	100%
	100%
	100%
	100%
	100%
	100%
	NA

	School Average
	97%
	98%
	97%
	96%
	93%
	87%
	82%
	97%


Table 3d.  Engineering Placement Data

In addition, the Placement Center reports starting salaries which continue to grow and are presently in the $52,000 range for computer engineers.

	Department 
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Bioengineer
	NA
	NA
	NA
	40,000
	51,000
	45,000
	44,000
	34,500

	Chemical 
	      44,000 
	      45,000 
	      46,000 
	      44,500 
	      50,000 
	      49,500 
	    47,700 
	       61,000 

	Civil 
	      31,500 
	      34,000 
	      35,500 
	      37,500 
	      41,000 
	      39,500 
	    58,400 
	       40,500 

	Computer 
	 NA 
	      36,000 
	      43,500 
	      47,000 
	      51,500 
	      49,200 
	    51,800 
	       51,500 

	Electrical 
	      38,500 
	      40,500 
	      44,500 
	      46,000 
	      49,000 
	      68,500 
	    44,500 
	       43,200 

	Industrial 
	      40,000 
	      41,500 
	      42,500 
	      45,000 
	      50,000 
	      46,500 
	    43,100 
	       49,200 

	Materials 
	      38,500 
	      42,500 
	      40,500 
	      45,500 
	      40,500 
	      46,500 
	    44,600 
	       45,300 

	Mechanical 
	      37,500 
	      39,000 
	      39,500 
	      43,500 
	      45,000 
	      44,500 
	    44,700 
	       42,500 

	Engin Phys
	      37,000 
	      37,500 
	      51,500 
	      49,000 
	 NA 
	 NA 
	    55,000 
	 NA 

	Average
	38,500
	40,000
	41,500
	44,000
	47,000
	46,500
	48,200
	45,963


Table 3e.  Engineering Starting Salaries (in $)
Review:  While this assessment tool has only limited information, the significant demand for our graduates indicates support for our objectives and outcomes.
I. School Board of Visitors

The School Board of Visitors has an illustrious cadre of industry leaders.  This includes the CEO of USX, the former CEO of Westinghouse Electric, and the former CEO of Consolidated Natural Gas among other similar engineering leaders.  Many of these people also sit on the University Board of Trustees as well.

Review:  This group has reviewed the school plan, coupled with the individual program objectives and outcomes.  They have made recommendations for change, and these recommendations have been incorporated into the objectives and strategies for the school, and for the individual programs.  The Undergraduate Subcommittee of this Board specifically reviewed and endorsed the Objectives of all of the programs in the school this past spring.
J. Senior Design Project Evaluation
Each Senior Design project is presented at a Senior Design Expo, at which several faculty members other than the project advisor evaluates the project and the presentation in terms of the Program Outcomes, including the extent to which the project demonstrates good engineering design practice and attention to relevant non-technical issues, such as social, environmental, and economic. In some cases, members of the Department’s Visiting Committee or other visitors from industry also comment on the projects. 
Table 3f. Summary of Scoring Rubric for Senior Design Projects

(1: deficient; 2: apprentice;  3: proficient; 4: exemplary.)
	
	Fall, 2003
	Spring, 2004
	Fall, 2004
	Spring, 2005

	Outcome
	No.
	score
	No.
	score
	No.
	score
	No.
	score

	c) Graduates will be able to design a system, component or process to meet specified project requirements by:

	i. identify specific project objectives based on general project and client requirements
	23
	3.3
	13
	3.0
	26
	3.0
	23
	3.3

	ii. gather and use relevant information
	23
	3.0
	14
	3.2
	26
	2.8
	23
	3.0

	iii. generate and analyze alternative by synthesizing and applying approriate engineering knowledge  
	20
	2.5
	11
	2.6
	26
	2.5
	21
	2.2

	iv. consider all relevant constraints if applicable.
	
	
	
	
	
	
	
	

	       Economic
	11
	2.8
	9
	2.9
	19
	2.5
	17
	3.2

	       Environmental/sustainability
	5
	3.6
	2
	3.5
	10
	2.2
	9
	3.0

	       Manufacturability
	11
	2.7
	8
	3.1
	19
	2.6
	16
	3.3

	       Ethical/health and safety
	7
	2.7
	7
	2.6
	11
	2.0
	13
	2.6

	       Social/political
	2
	4.0
	0
	-
	9
	2.3
	11
	2.7

	v. choose the best solution based on technical and economic criteria and considering relevant constraints
	22
	2.7
	10
	2.9
	24
	2.8
	23
	3.0

	g) Graduates will demonstrate an ability to communicate effectively – written, oral and presentation skills.

	ii. oral presentation
	23
	3.2
	13
	2.9
	25
	2.9
	23
	2.9

	b) an ability to design and conduct experiments, as well as to analyze and interpret data

	i. experimentation if applicable
	19
	2.7
	9
	3.1
	24
	3.0
	18
	3.1

	ii. data analysis
	15
	2.8
	5
	2.0
	22
	2.5
	17
	2.8


The rubric highlights how the students approached the design process, the extent to which they considered design alternatives, their effectiveness in working as a team and in communicating their work, and the extent to which they considered non-technical issues in the design. The project team is scored on a scale from 1 to 4 on each of 12 items. Seven items are related to design effectiveness and team performance, and 5 items address non-technical issues that may impose constraints on the design.  If a non-technical issue is not particularly relevant to a project, it does not have to be scored.

A copy of the form is included in Appendix and the above Table summarizes the results for the four terms for which we have used the evaluation. It is difficult to identify trends based on the few terms we have used this process, but in general, students are showing proficiency in most areas but with lower scores appearing in 3c-iii (considering design alternatives), 3c-iv (specifically, consideration of ethical and social/political constraints), and 3b-ii (data analysis). In response to these reviews, we have introduced changes in the Senior Design courses to address these issues, as described below. 

We now include a specific written requirement to address at least one non-technical issue related to the design. Many students include these issues in their final Senior Design presentations.  The percentage of projects considering non-technical constraints in their presentations increased last fall, reflecting the changes.  
Review: Scores are averaged across projects for each Design Expo. The results, including trends from term to term, are discussed by the Undergraduate Committee.

K. Faculty Evaluation
The program faculty is involved in the assessment of virtually all aspects of the program outcomes and objectives.  Using the input from all of the other constituencies, they establish the objectives and outcomes and then implement these through the individual course objectives coupled with the program structure.  In addition, the faculty is the first line in the assessment of student work through exam and project feedback and grades, course grades, and graduation requirements. 
To summarize the entire assessment process in a somewhat more compact form, the following table maps the specific assessment tools to the individual program outcomes.  The school board of visitors and program visiting committee effect is better reflected in the overall program objectives as opposed to the individual outcomes.   

	Outcome
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k

	Assessment tool
	
	
	
	
	
	
	
	
	
	
	

	Focus Groups
	X
	X
	X
	
	X
	
	X
	
	
	
	X

	Senior Survey
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Course Evaluations
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Senior Design Eval.
	
	X
	X
	X
	X
	X
	X
	
	
	
	X

	Sup. Evaluations
	X
	X
	X
	X
	X
	
	X
	X
	
	
	

	Alumni Survey
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Industrial Visiting
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Co-op Surveys
	
	
	
	
	X
	X
	
	X
	X
	
	X

	Placement Data
	X
	
	X
	X
	
	X
	
	X
	X
	
	X

	School Bd. Visitors
	
	
	
	X
	
	
	X
	X
	
	
	

	Faculty Evaluation
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X


Table 3g.  Program Outcomes mapped to Assessment Mechanisms

Measure of Success

To consider the assessment process from yet another viewpoint, the following table presents the outcomes a-k, mapped to where this material is covered in the program, where it is tested, and what we have established as our measure of success.

	Out-COMES
	Where Covered
	Where Tested
	Measure of success

	(a)
	All CoE required and elective courses
	Homework, projects, exams,  final course grade 

Student surveys

Student course surveys

Senior design evaluation

Senior focus discussions

Alumni surveys

COOP employeer surveys
	Successful completion of the course requirements Successful completion of senior design project

Student and alumni self perception of their mastery of the material

Employeer positive views of our students and graduates

	(b)
	CoE 0501, 1502, 1160, 1161, 1192, 1193
	Laboratory reports

Design project reports

Student surveys

Senior design evaluation

Alumni surveys

COOP employeer surveys
	Successful completion of the laboratory and design course requirements

Student and alumni self perception of their mastery of the material

Employeer positive views of our students and graduates

	(c)
	CoE 1502, CoE Design Courses, many engineering courses
	Laboratory reports

Design project reports

Student surveys 

Senior design evaluation

Alumni surveys

COOP employeer surveys

Senior focus groups
	Successful completion of the course requirements Successful completion of senior design project

Student and alumni self perception of their mastery of the material

Employeer positive views of our students and graduates

	(d)
	All CoE Laboratory and Design Courses, many CoE required and elective courses, Engr 0020

Freshman research project
	Student surveys

Alumni surveys 

Senior design evaluation

COOP employeer surveys

Senior focus groups

School and Departmental

Industry committees
	 Successful completion of the laboratory and design course requirements

Successful completion of senior design project



	(e)
	All CoE required and elective courses
	Homework, projects, exams  Final course grade 

Student surveys 

Senior design evaluation

Alumni surveys

COOP employeer surveys
	Successful completion of the course requirements Successful completion of senior design project

Student and alumni self perception of their mastery of the material

Employeer positive views of our students and graduates

	(f)
	Design courses

Undergraduate Seminar
	Design reports 

Student surveys

Alumni surveys 

Senior design evaluation

COOP employeer surveys
	Successful completion of senior design project

Student and alumni self perception of their mastery of the material



	(g)
	Communications Skills requirement, W-course requirement, CoE 1502, all CoE Design Courses

Freshman research conference
	Design reports and presentations

Senior design evaluation

Student surveys

Alumni surveys

COOP employeer surveys
	Successful completion of the the communications skills course requirements Successful presentation of the senior design project

Successful presentation of the design laboratory projects

Successful completion of W course requirements

Student and alumni self perception of their mastery of the material

Employeer positive views of our students and graduates

	(h)
	Hum/SS courses

Undergraduate Seminar

Student participation in an international experience
	Student surveys

Alumni surveys

COOP employeer surveys
	Student and alumni self perception of their mastery of the material

Successful completion of Hum/SS course requirements



	(i)
	Undergraduate Seminar

IEEE Presentations and activities

Design courses
	Student surveys

Alumni surveys

Senior focus groups

COOP employeer surveys
	Student and alumni self perception of their mastery of the material



	(j)
	Design courses

Humanities and social science courses

Undergraduate Seminar
	Student surveys

Alumni surveys 

Senior design evaluation
	Student and alumni self perception of their mastery of the material

	(k)
	CoE 0132, 0501, 1502, 1160, 1161, 1192, 1193
	Homework, projects, exams,  final course grade 

Student surveys 

Senior design evaluation

Alumni surveys

COOP employeer surveys
	Successful completion of the course requirements Successful completion of senior design project

Student and alumni self perception of their mastery of the material

Employer positive views of our students and graduates


Table 3h.  Outcomes Mapped to Where Covered, Tested, and Success Measure

A few years ago, when we chose the ABET a-k as our program outcomes, we began the process of measuring our success in meeting these outcomes, and we came to realize that perhaps we have not succeeded as well as we would like in some of these.  On the technical side, particularly in the computer engineering area, we believe that we offer an outstanding program covering all of the major issues involved in the design and utilization of computers and coupled with an excellent design experience utilizing state of the art equipment and design software.  We also believe that we have improved our program considerably on some of the other issues such as teamwork and the communication skills of our students.  However, on some of the softer issues such as ethical responsibility, or global, economic, environmental, and societal context, we believe that we can improve.  
We have already begun this process of improvement by offering and promoting many more opportunities for students to have an international educational experience through new semester abroad programs and scholarships, COOP abroad opportunities, semester at sea opportunities, and programs offered by our excellent School of International Studies here at Pitt.  We have also introduced more ethics, professionalism, contemporary, and lifelong learning issues into our seminar series.
Changes over the Past 5 Years

The following table provides several examples of changes that have occurred since the last ABET visit, coupled with the assessment process that precipitated the change.

	Program Changes since last abet evaluation
	Assessment Process that identified need for change
	Comments

	Change to the JAVA Programming Language
	Industrial Visiting Committee

CO-OP Employer Reports Faculty Evaluation
	Many companies that employ our students (including Ansys, a major CAD company) utilize Java and the Web as a distributed mechanism for delivering their services

	Integrated Freshman Curricula for Mathematics -Physics-Chemistry
	Student Focus Groups

Senior Written Surveys

Course Evaluations 

Faculty Evaluation
	Supports student concerns  about the freshman basic science and math courses (particularly chemistry).  This integrated approach allows students to better appreciate the value and interaction of this material.

	Freshman Student Group Conference
	School Board of Visitors

Faculty Evaluation
	Every freshman participates in a group research project.  Each group does research on a topic, and presents a written report on that research.

	Added Recitation Sections to Sophmore Courses
	Student Focus Groups

Senior Written Surveys

Course Evaluations 

Faculty Evaluation
	Student surveys, exit interviews, and faculty evaluations indicated the need for more structured problem solving, particularly at the sophomore level.

	New Embedded Systems Courses and Laboratory Added
	Industrial Visiting Committee

CO-OP Employer Reports
	Many companies that employ our students are involved in computer control or process automation.

	Systems Software Course Added
	Industrial Visiting Committee

CO-OP Employer Reports Faculty Evaluation
	Employer reports, coupled with faculty observations,  indicated a need for a better understanding of lower level software routines and drivers typically written in C

	Use of Industry Standard Design Languages
	Industrial Visiting Committee

CO-OP Employer Reports Faculty Evaluation
	Many companies expect our graduates to come prepared with an understanding of current electronic design tools

	New Computer Networking Course
	Industrial Visiting Committee

CO-OP Employer Reports Faculty Evaluation
	The explosion of high speed networking, coupled with several large computer networking companies in this area necessitated this

	Writing Course Requirement
	Industrial Visiting Committee

CO-OP Employer Reports 
Alumni Surveys

Senior Written Surveys

Faculty Evaluation
	Recruiters and visiting industry seminar speakers regularly stress the importance of written and verbal communications


	More Ethics Related Materials Presented
	Industrial Visiting Committee

School Board of Visitors

Faculty Evaluation
	A new schoolwide Ethics course has been instituted.  In addition, case studies, videos, and industry “games’ are regulary used in seminar to stimulate discussion on ethics. Finally, the IEEE student section hosts a Professional Awareness Conference (PACE) every few years.

	More Teambuilding Opportunities in Several Classes 
	Industrial Visiting Committee

CO-OP Employer Reports 
Alumni Surveys

Senior Written Surveys

Faculty Evaluation
	Group homework in courses
Freshman Conference Group Projects

Sophmore group homework

	More Current Software Engineering Design Tools Utilized
	Industrial Visiting Committee

CO-OP Employer Reports 
Alumni Surveys

Senior Written Surveys

Faculty Evaluation
	Cadence
Synopsis

Rational Rose

	More International Experience Opportunities
	Industrial Visiting Committee

CO-OP Employer Reports 
Alumni Surveys

Senior Written Surveys

Faculty Evaluation
	Semester abroad program
Semester at sea program

	New Computer Interfacing Laboratory
	Industrial Visiting Committee

CO-OP Employer Reports 
Alumni Surveys

Faculty Evaluation
	Hands-on laboratory that considers drivers and other low level computer interfacing

	New Product Innovation Design Course
	Industrial Visiting Committee

School Board of Visitors 
CO-OP Employer Reports 
Faculty Evaluation
	A part of the new Swanson Product Innovation Center located in the School

	Open 24/7 Laboratory Access to all of our Students
	Student Focus Groups

Senior Written Surveys

Course Evaluations
	Feedback from seniors
Safety –video - security

	Formal evaluation of design projects and presentaitons
	Faculty evaluation

Student Surveys

Alumni Surveys
	Evaluation has played a major role in formalizing the design experience. It encourages students to consider a broader range of issues in their projects.

	New Distributed Learning Facility for Teaching VLSI Design and Software Engineering
	Industrial Visiting Committee

CO-OP Employer Reports 
Alumni Surveys

Senior Written Surveys

Faculty Evaluation
	This facility (370 BEH) provides industry standard hardware and software tools and is used for teaching Software Engineering and the Distributed Learning VLSI Design courses taught together with Penn State and CMU


Table 3i.  Examples of Changes that have occured from Self Assessment 

4. Professional Component

Although the freshman engineering courses include design concepts and methodologies such as object-oriented programming and open-ended problem solving, the majority of the design emphasis within the computer-engineering program begins in the sophomore year.  Here, beginning with the logic design and object oriented software (Java) courses we introduce the student to the concept of creating new digital hardware systems, coupled with good software design and object-oriented programming concepts.  We highlight the concept that there is no one right way to solve real world problems, but rather that there are tools that can be used, and the student must decide what the best way to solve each problem is.  They are required to design simple logic circuits, or software systems in laboratories, homework and exams.  Problem solving is emphasized throughout these courses.  Students are encouraged to pursue other sources of solved and unsolved problems from the library.  They are also encour​aged to work together in teams on homework solutions, as typically would be expected in industry.  

Later in the sophomore and junior years, the circuit’s courses complement this by teaching the basic circuit analysis concepts that bridge the gap between their physics and mathematics instruction, and the hardware devices that they will come to use.  The sophomore year also contains a digital design laboratory where each experiment is structured such that the student must design, test and build a series of increasingly more complex digital systems.  At the same time they learn to use oscilloscopes and other measurement equipment, along with state of the art software CAD tools.  This laboratory design experience proves to be an exciting and enjoyable experience for students, moreover the hands-on experimental nature of the laboratory, coupled with the students’ exercise of their creative skills, is fundamental to an engineering education and an integral part of engineering practice. 

Also in the sophomore year, the student is introduced to design concepts and methodology in the required computer organization course.  Here the problems include simple designs that exercise the students' grasp of the basic theory while showcasing different solutions.  Cost, size, and complexity tradeoffs are regularly considered as a part of the design process.  Design tools are introduced, and the importance of documentation standards is emphasized.   The computer organization course continues this treatment by emphasizing the concepts of bottom up (logic design to ALU to CPU design) versus top down design (high level to assembly language code) methodologies.  Hardware/software tradeoffs involving speed, complexity, and cost are dis​cussed. 

An information structures course is also required in the sophomore year to provide the student with a good background in how computer data is stored, and introduces a variety of sorting and searching methods.  Stacks, queues, trees, lists, and graphs are included.  In addition, open-ended software design projects are a major component of this course.

Finally, the communications skill course, typically taken during the sophomore year, encourages the student to recognize the importance of being able to present technical ideas in an organized and coherent manner.

The junior year consists of required courses and labs in computer architecture, systems software, data structures and algorithms, computer interfacing, advanced digital design laboratory, and probability and statistics.  The architecture-design laboratory provides the student with a comprehensive understanding of the inner workings of the computer, along with an opportunity to learn modern hardware design tools in an environment in which these undergraduates can design and build fairly complex systems.  These group projects are fairly open-ended in nature, and allow students to exercise their creativity while using state-of-the-art CAD tools and systems. 

The interfacing course introduces the student to the wide variety of communications options available on today's machines, and is coupled with a laboratory where the student has the opportunity to interconnect machines and see first hand the advantages and limitations of each type of interconnection.  The importance and process of establishing standards are emphasized for independent development of system elements.  The students are given a project where they must establish a "classical" design standard whereby the various groups must be able to interconnect their subsystems.  

The systems software course is based on the C language and the Palm Operating system, and includes the concepts of scheduling, inter-process communication, synchronization, memory management, file systems, security, interrupts, etc., thereby rounding out the architecture-operating system interaction and interconnection.  The data structures and algorithms course builds on the information structures course with additional instruction and examples on how data are stored in modern machines, and also introduces the student to structured algorithm design through software implementations of the most widely used algorithms.

Finally, a school-wide course in probability and statistics complete with many engineering examples round out the program's junior year.  Here the students work on team projects comprised of undergraduates from most of the engineering disciplines.
The senior year requires a course in software engineering, coupled with a variety of elective courses.  The software engineering course provides the student with instruction in the tools that are available and normally used for the engineering and design of large, typically distributed, software systems.
The computer engineering elective courses are typically selected from advanced computer engineering, computer science, or electrical engineering and revolve around the individual student's interests.  Many of these courses build upon the design tools, documentation standards, and open-ended problem solving experience provided in the earlier courses.  Although each of these is somewhat different in the several technical sub-disciplines, each utilizes the associated prerequisite courses by requiring increasingly more complex systems and, in some cases, more intricate designs.  There is also an opportunity for the student to take courses in other engineering disciplines such as bioengineering, industrial engineering, etc.

The most significant engineering design component of the program culminates in a major design experience through the requirement that every undergraduate student complete at least two design courses at the senior level.  These include project courses (CoE 1896), VLSI design courses (CoE 1192 and 2193), Embedded Systems Design (CoE 1160 and 1161), advanced CAD courses (EE 2195and 2196), compiler design (CoE 1622), and other discipline related design courses.  In addition, we have introduced several new school-wide design courses wherein the goal is to put together teams of students from different engineering disciplines to work on broader based engineering problems (ENGR 1050 Product Realization, and ENGR 1500 Ethical Dilemma, Balancing Cost, Risk, and Schedule).

While the computer engineering design courses differ from each other in technical subject matter, each requ​ires a substantial amount of prerequisite work at the sophomore and junior levels to insure that the design activity is carried out at a suitable technical level.  The design component in each of these courses typically includes one or more design projects, reports, and presentations.  All of these courses require students to work in teams, sometimes including undergraduates from other engineering programs such as industrial, mechanical, or bioengineering, and other times the teams are comprised of undergraduates whose focus is software, hardware, signal processing, control, or electric power.
All of these courses contain a substantial laboratory component designed to provide the student with the experience of planning the experimental work to meet the stated specified objectives.  In each course, the student group is required to define the problem, formulate a design strategy, perform the design and test the results, and prepare a complete technical report on the effort and its conclusion. Team design projects provide an opportunity to take on larger, more complex design problems, while giving the student experience in group dynamics.  Hints and new design approaches are provided in the lecture and in meetings with the student teams.  The instructors in these design courses discuss constraints of the design process such as economic factors, safety, reliability, and social impact as they relate to that particular project or technical topic.  

We attempt to limit the enrollment in each of the design courses (typically 25 students). In addition, at the end of each fall and spring term, the electrical and computer engineering department sponsors a Design Exposition Day during which the projects from all design courses are presented and demonstrated by the students.   All faculty and students including freshmen students in the school are invited to attend the Design Exposition.  In addition our Visiting Committee members are invited.  Also, a number of Pittsburgh area companies are invited to send representatives. 

Overall, we believe that our curriculum provides a comprehensive experience in computer engineering design which builds upon the lower level concepts and theory, provides ever increasingly more complex open ended design problems, and introduces a number of design methodologies and tools.  Finally, it reinforces the concept of teamwork, and emphasizes the importance of communication and documentation.

General Education

Throughout the undergraduate program, a strong sequence in the humanities and social sciences is required to provide a balanced, general educational component so that the graduate may participate creatively in society and become both an informed and effective citizen.  Each student is required to complete a minimum of six humanities and social sciences courses in addition to the required communica​tions skills course.  These courses must be selected from an approved list of over 400 such courses offered by the College of Arts and Sciences.  This list is reviewed and updated by a School of Engineering faculty committee each year to insure that courses are of the highest quality, and require sufficient educational interaction from the student.  We believe that this is a very positive aspect of our program, because we have such a large and high quality Arts and Sciences College that can offer the student a tremendous number and variety of courses.  An additional general education requirement is that every student must complete at least one W course, that is, a course which contains a significant writing component.  These courses follow the guidelines set down and reviewed by the College of Arts and Sciences.
Every faculty advisor is provided with both the list of acceptable courses and a complete description of each course that is offered.  This is also available over the web.  Finally, as a part of the faculty advising process, we encourage the student to consider this component of his/her program as a cluster, centered around a particular theme, in support of their own personal or professional goal.  This is in concert with the ABET - Association of American Colleges project recommendations on the humanities and social sciences. 

Although the issues of economic factors, safety, reliability, ethics, and social impact are discussed in most every engineering course as these relate to the particular technical topic under consideration, the program also includes several other mechanisms to reinforce the coverage of these concepts.  The humanities-social science requirements cause our students to interact with other non-technical students and faculty in the university community.  It helps them to understand the differing ways in which people think about society, technology, and the human condition.  

Finally, the undergraduate seminar is used to present a number of these concepts. This seminar is required of all undergraduates, and is offered jointly to both computer engineering and electrical engineering students. Guest speakers, case studies, and activities to stimulate discussion have used a number of approaches, including formal lectures. We have had speakers from the federal Food and Drug Administration and a local company, Mine Safety Appliances, who discussed safety and ethical issues in product design. Dr. Rosa Pinkus from the Center of Medical Ethics at the University of Pittsburgh has given a number of seminars in which she presents case studies for discussion. She has also collaborated on a text of ethics case studies for engineering, and has developed ethics courses.  In our seminars, she has used cases that unfold, through a series of steps, allowing discussion at each step, and she has been extraordinarily successful in getting the undergraduates involved in the discussion.

We have also successfully used the Dilbert Ethics Challenge, distributed by Lockheed-Martin. Although the scenarios described in this game often have a “Sunday-school” quality about them, we invariably find in the audience Co-op students who have encountered similar situations and are willing to talk about them. Discussions during this game have been excellent. 

This year the University has acquired two additional items.  The first is a video DVD called “The Truesteel Affair,” which describes an actual case involving a young engineer facing a conflict between social pressures and his professional judgment.  We have presented this to several classes of students as a good case study of engineering ethics issues which when taken one at a time appear inconsequential, yet when taken as a whole, lead to disaster.
The second is an interactive CD-ROM, “Dilemma in the Workplace,” which presents ethical situations and allows students to make choices that direct the story, leading to an understanding of the consequences of different choices. We plan to evaluate this item to determine our utilization in the seminar next year.

We have included a presentation by Professor Mickle on the issues involved with patents, coupled with a discussion on the whole issue of intellectual property generation and protection.

Given the trend of companies to move engineering jobs to offshore locations for economic and regulatory considerations, we invited Professor Shuman to give a presentation on the problems associated with the new global economy and specifically relating to the issues that these students will face as they enter into a radically changing profession.  He also used this opportunity to point out the many international opportunities that we are able to offer undergraduates through the semester abroad program, the semester at sea program, the international studies program, and through the several international COOP opportunities.
Our local IEEE student chapter has been extremely active, sponsoring campus visits by local companies.  In addition, together with the Pittsburgh Digital Greenhouse, they have sponsored an IEEE Professional Activities Conference (PACE), promoting talks by industry leaders, and generally promote professionalism.

Finally, many of our students take the Social Implications of Computing Technology course, which introduces them to the main issues surrounding the computerization of society, and helps them understand the development, application, and consequences of information technology as social as well as technical processes. Topics include computerization and the quality of work life, unemployment, personal privacy and freedom of information, ownership and rights to software, and the manageability, risks and accountability of complex systems. 

5. Faculty

The computer-engineering program is a joint offering between the computer science and electrical and computer engineering departments.  The faculty that administer the program come from these two departments and are highly supportive of undergraduate education.  As noted in the detailed information contained in the appendix, this is a high quality faculty that in total has a long, distinguished record in teaching, research, professional society involvement, and practitioner experience.  Many of the faculty has amassed excellent records of funded research and publications, received numerous awards and other recognition from the university and the profession, and held the top positions within the leading technical organizations within the field.  Several have extensive program evaluator experience within ABET and CSAB and four are fellows of the IEEE. 

At present, there are fourteen faculty who are committed to the program.  However, both electrical and computer engineering and computer science, the two supporting departments, presently have ongoing faculty searches in support of this program.  In addition, these two departments have a combined total of over 40 faculty who teach courses that relate to, or compliment, the computer engineering area.

The faculty is responsible for the curriculum content, graduation requirements, student advising, and promoting of the program within and outside of the university.  All of the faculty in the program have primary appointments within their respective departments, but have been given secondary appointments in Computer Engineering, and thereby responsibility for the program, by their respective deans.  As a group, the faculty has technical expertise that covers the breadth of the computer engineering discipline.  

While the program faculty teaches courses included in the program, we also rely heavily on the high quality education provided by the two sponsoring Schools, Engineering and Arts and Sciences.  Many of the courses included in the program are also courses included in the electrical engineering or computer science programs as well.  Still, the rapid growth of the program has highlighted the need to increase the number and variety of computer engineering faculty in both of the sponsoring departments.  The deans of both schools have responded positively to this need as indicated by the open faculty searches in both departments.

6. Facilities

The computer engineering program, together with the other eight engineering programs of the School, is housed in Benedum Engineering Hall.  This complex includes a 14-story tower, and separate 524-seat auditorium.  This facility contains the classrooms, laboratories, engineering library, computer laboratories, and faculty and administrative offices, and is where students enrolled in the program receive most of the technical component of their education.  The building, completed in 1970, has been expanded and remodeled as needed.  

The total amount of space allocated to the School of Engineering has increased from 150,000 square feet to almost 200,000 square feet in the past few years.   The major increase in space resulted from the acquisition of Benedum Hall’s basement level.  This 30,000 square foot area, which had been occupied by the University’s Facilities Management offices and trade shops, was mostly in need of renovation, and has been turned into classrooms, laboratories, and offices.  In particular, almost all student services, including the Freshman Engineering Program, Cooperative Education Program, Impact Program, Study Abroad Program and Continuing Education Program have been relocated to this area.  

Classrooms and offices occupy the perimeter of Benedum Hall, with the library, student lounge, and student activity offices located on the plaza level. Laboratories are confined to central bays with heavy‑equipment laboratories located in the sub‑basement, which extends under the entire complex.  This area is also presently under renovation and should provide additional laboratory space and classroom space.
Finally, the Provost has recently committed to renovate the entire Benedum Engineering Complex over the next few years.  The goal is to increase the usable space contained in the sub-basement, and to better utilize and renovate the remainder of the building including offices, classrooms, and laboratories. 
Engineering Library

The Bevier Engineering Library, coupled with the other libraries on campus, is more than adequate for the needs of our program.  This library has been substantially expanded in size since it was built.  It provides all IEEE Journals and a reasonable selection of texts associated with our undergraduate program.  At present, this library contains over 60,000 volumes, and over 900 serial publications.  The Computer Science and Physics Libraries are also available to students and faculty and hence support specific aspects of the program.  Finally, the main university Hillman Library maintains collections totaling more than 4,600,000 volumes, including microtext.  These libraries, along with the Carnegie Library of Pittsburgh, located adjacent to the Pitt Campus, are world class research facilities which go well beyond the needs of our undergraduate students and program.  All of the libraries have online catalogs and subscribe to many of the associated major digital libraries, including the IEEE Explore and the ACM Online Library Package.  All IEEE and ACM publications are available to all students, faculty, and others in the university community over the web by virtue of the web address.
Computing Infrastructure

The University provides very good computer services and facilities to all students, staff, and faculty, under the supervision of CSSD, the Computing Services and Systems Development organization of the University.  In particular, there are many computing laboratories located all over campus where students can have access to PC workstations, Mac's, and Unix workstations.  These are located in most every major building on campus including every dormitory.  A major CSSD Lab is located on the 10th floor of Benedum Engineering Hall which contains 71 Windows XP Workstations, 40 Apple Macintosh Workstations, Laser Printers, and Color Scanners.  A full complement of software is available on all of these machines.

All of this equipment, together with the individual program specific laboratories, and the PC's or workstations available in faculty offices, is networked together on the campus wide network.  Using this network, students and faculty also have access to the University servers, school or program specific servers, and to the Internet.   Wireless networking is available on many portions of the campus as well, including the computer engineering program areas and a portion of Benedum Hall.  Because of the availability of computers to our students, we have always emphasized the integration of the computer into our curriculum.  

Laboratories

Computer engineering students take courses and use laboratories in a number of locations on campus.  The students’ general computing needs are provided through CSSD.  Program focused laboratory and computing equipment are also provided by many of the units that teach the associated courses.  This includes student laboratories operated by the freshman-engineering program, the computer science department, and the electrical and computer engineering department.
Beyond this, the primary upper-level laboratories for the computer-engineering students are located on the third floor of Benedum.  These laboratories provide a high quality analysis and design capability, and when coupled with the associated courses, provide the students with an exciting hands-on environment wherein they can exercise their creativity using state-of-the-art equipment.  These laboratories are used for instruction, but students are encouraged to make maximum use of these facilities on a 24/7 schedule utilizing a university ID card system for entry.

We believe that we have in place the facilities, equipment, software, infrastructure, and faculty teaching commitment such that we are able to provide students with an outstanding opportunity to learn.  In addition, and perhaps more importantly, we are able to provide students with an exciting environment in which they can experiment and exercise their own creativity using contemporary engineering tools for hardware, software, and system design.

John A. Jurenko Computer Architecture Laboratory

This laboratory, located in room 367 BEH, provides a 2000 square foot, state-of-the-art hardware and software environment necessary for students to design and build digital systems.  It is used in two undergraduate required laboratory courses where students are provided with an understanding of the three-way relationship between the mathematical abstraction of logic as expressed in Boolean algebra, schematics and simulations using CAD tools, and the physical realization of these circuits in hardware and software.  The facility contains 24 networked Windows XP workstations, complete with logic analyzers, oscilloscopes, and related equipment used to design, breadboard, and test digital systems.  In addition, the laboratory contains the complete support for both Altera and Xilinx Field Programmable Gate Array system development.  Finally, a full complement of software is included on the workstations that allow students to simulate their designs, and develop new software systems.  This includes Viewlogic design and simulation systems, Mentor Graphic design tools, SPICE simulation, Microsoft compilers and Office package, and many other software tools.  This facility is available to students and faculty on a 24/7 basis through the use of a key card access system.

This laboratory was created through a generous gift from John A. Jurenko, a Pitt alumnus and friend of the University.

A complete list of the workstations and test equipment contained in this laboratory is given in the table below.

	Number
	Device
	Model

	24
	Workstations
	Gateway 2.4 Ghz P4

	24
	Oscilloscopes
	HP 54602B 150 Mhz

	24
	Multimeters
	Fluke 77

	24
	Power Supply
	Elenco 12/5/5v

	13
	Logic Analyzer
	HP 1663C/1672G

	12
	Logic Analyzer
	Agilent Logic Wave

	23
	Wild-One
	FPGA systems

	1
	Laser Printer
	HP 8150 DN

	1
	Video Projector
	Panasonic PT – L651OU 

	Table 6a.  Jurenko Computer Architecture Laboratory


John A. Swanson Embedded Computing Laboratory

This laboratory, located in room 362 BEH, a 600 square foot facility, provides a variety of the latest equipment and development software that allows students to design and test a wide range of embedded systems. The laboratory contains a set of nine high-performance workstations and a complete set of software that allows students to analyze and debug their system designs. Also included is a set of Altera Excalibur embedded system prototyping boards and development software. Each of these includes the NIOS downloadable soft core processor, a general purpose RISC processor core that is configurable to meet embedded system design needs. This facility is available to students and faculty on a 24/7 basis through the use of a key card access system.

This laboratory was created through a generous gift from John A. Swanson, a Pitt alumnus and friend of the University.

A complete list of the present complement of workstations and test equipment contained in this laboratory is given in the table below.  

	Number
	Device
	Model

	9
	Workstations
	Gateway2.5 Ghz P4 1G RAM

	9
	Workstations
	Mac G5 Dual 1.8Ghz 3G RAM

	9
	Oscilloscopes
	HP 54603B 60 Mhz

	9
	Power supplies
	Elenco/HP3631A Mix

	9
	Bench multimeters
	HP 34401A

	3
	Function generators
	Feedback FG600

	2
	Handheld Multimeters
	RSR 1007 LCR

	1
	Projector
	Toshiba TLP-X20

	1
	Laser Printer
	HPLJ8000DN

	Table 6b.  Swanson Embedded Computing Laboratory


John A. Swanson Computer Interfacing Laboratory
This laboratory, located in room 360 BEH, a 1200 square foot facility, provides for an undergraduate course that focuses on the interaction and interconnection of computers. The facility contains 13 sets of interconnected workstations, oscilloscopes, and other related equipment used for demonstration and experimentation with modern computer networking. The facilities enable the students to design the hardware and software to implement the various types of inter-computer communications.  This facility is available to students and faculty on a 24/7 basis through the use of a key card access system.
This laboratory was created through a generous gift from John A. Swanson, a Pitt alumnus and friend of the University.

A complete list of the present complement of workstations and test equipment contained in this laboratory is given in the table below.  

	Number
	Device
	Model

	20
	Workstations
	Gateway/Dell 400Mhz PII

	7
	Oscilloscopes
	HP 54602B 150 Mhz

	7
	Variety of interface cards
	E RS232, IEEE488, 10baseT, ATM, FastEthernet, etc.

	1
	Projector
	Proxima 9260

	1
	Ink Jet Printer
	HP 500PS Wide Format

	Table 6c.  Swanson Computer Interfacing Laboratory


CAD/CASE Classroom-Laboratory

This newest, state-of-the-art laboratory-classroom is used to support the teaching and research programs in computer, electrical, industrial, and mechanical engineering. Specifically, the laboratory combines a lecture facility together with a combination of high-performance Windows and Sun Unix workstations. This facility is used by the students and faculty in the courses on Software Engineering, VLSI design, and System on a Chip Design, Digital System Verification, and Hardware Design Methodologies. In addition, this laboratory contains the hardware and software necessary to provide for the analysis and simulation of new computer designs. Examples will include new proposed Internet security solutions, experimental wireless ad hoc networks and configurations, and schemes for the management of networked systems. The laboratory provides for the development of CAD design tools and the integration of these tools to support industrial strength design flows. Finally, this facility supports the many System-on-a-Chip and Mixed Technology Microsystems research projects currently in process in the school by providing the platform for the higher-performance CAD software tools. 

This classroom contains a combination of 24 Unix and 24 Windows workstations that accommodate 48 students in a classroom environment. It is networked to provide distributed learning together with students from other campuses of Pitt as well as other schools. Under sponsorship of the Pittsburgh Digital Greenhouse, it is presently being used for a shared course in VSLI design offered jointly by Penn State, CMU, and Pitt. This facility is available to students and faculty on a 24/7 basis through the use of a key card access system. 
A complete list of the present complement of workstations and test equipment contained in this laboratory is given in the table below.  

	Number
	Device
	Model

	24
	Workstations
	Gateway2.5 Ghz P4 

	24
	Workstations
	Sun SB 1000

	1
	Sound System
	Symetrix

	2
	Projector
	Epson 8200I

	1
	Laser Printer
	HPLJ8150DN

	Table 6d.  CAD/CASE Classroom-Laboratory


Support Personnel

A staff of technicians, graduate students and other computer personnel led by William McGahey, our systems manager, maintains all of the equipment used in the program.  All laboratory equipment, PC's, and peripheral equipment is either self maintained by the technical staff or returned to the manufactur​er for repair. 

Laboratory Financial Support

The support of these laboratories comes from a combination of University, State, and alumni support.  During the approximately nine years since this program was created, we have invested over $ 1,000,000 in undergraduate laboratory renovation, equipment, and software.  
We have also put together a plan for continued maintenance, upgrade, and ongoing support of these facilities.  This maintenance support is committed and comes from a combination of university operating budget, state support (earmarked for engineering), and a growing endowment ($800,000) dedicated to this specific purpose.  In addition, a student laboratory fee is directly applied to laboratory maintenance. 

To conclude, the administration has clearly pledged itself to a high quality computer-engineering program and has demonstrated their commitment through continued support of excellent facilities and state-of-the-art equipment.

Modern Engineering Tools

It should be clear from the previous discussion of laboratories that we have incorporated industry strength hardware and software tools into the program.  Specific software examples include: Viewlogic design and simulation tools, both Altera and Xilinx field programmable gate array system development systems; Mentor Graphic, Cadence, and Synoposis design tools; SPICE simulation; Microsoft language compilers and Office packages; and Java development systems.  Specific hardware examples include: HP oscilloscopes, logic analyzers, XP workstations, Java distributed workstations, FPGA development systems, PROM burners, and associated equipment.

7. Institutional Support and Financial Resources

Budget Process

Each year a Strategic and Budget Plan is prepared by the Dean and Department and Program Chairs with input from the School’s Budget and Planning Committee.  That plan serves as the basis for communicating to the Provost the status, priorities, strategies, goals, and budget process for the School of Engineering.  As part of this process, each of the departments is benchmarked against other programs relative to such factors as enrollment, research expenditures, and degrees awarded.  Based upon the efficacy of the School’s use of existing resources, the School’s budget is modified each year by the Provost as part of the University budgeting process.  For example, we may receive either special (temporary) or permanent increases for new, high priority programs or for enrollment increases; conversely there could be either special or permanent decreases for declines in enrollment or perceived quality.

The School is also embarking on a ten year plan of expansion and facilities renovation.  This includes an increase in the number of undergraduate students, the number of faculty positions, the size of the research program, and the number of graduate students.  This expansion plan includes plans for each of the departments and programs, the details of which are contained in the overall school document.  
Currently, the University considers the School’s performance to be outstanding and we are one of the higher priority areas within the University.  

Operating budgets for each department and program are adjusted annually by the Dean.   These budgets include support for staff, TA's, laboratories, travel, and general operating expenses. The number of TA's assigned to each department and program is annually adjusted based upon the teaching loads in those units.  Other ongoing support mechanisms include a student laboratory fee that is used directly to help maintain our laboratories.  This is in addition to the ongoing operating revenue, State and gift funds, and endowment support that are currently used to purchase equipment for undergraduate instruction.

Finally, each department chair, program director and the Associate Dean for Academic Affairs has the opportunity to make special budget requests for new and creative programs or to support outstanding efforts to improve quality.  A small amount of funds is available for this purpose.  

Computer Engineering Program Budgeting

This program is a joint effort between two departments and two schools.  As such, the faculty in the program are assigned a primary appointment in the participating department of electrical and computer engineering or computer science.  Therefore, the budget for the program for the most part does not include faculty salaries, faculty fringe benefits, or other related faculty items.  The departments or schools wherein the faculty holds their primary appointment also provide for faculty professional development.

The operating budget does include support for staff and TA's specifically used in the uniquely computer engineering laboratory courses.  In addition, it contains operating funds for supplies, equipment, etc.  While not a large number by other program and departmental standards, it has been sufficient for our needs.

The major issue related to the program has been the need to provide quality laboratories with state-of-the-art equipment.  Here, as reported in the previous section on facilities, the administration has been very supportive.  Through a combination of university capital funds, alumni giving, and state support, we have been able to put together several excellent laboratories.  In addition, a growing endowment earmarked for laboratory maintenance, coupled with a student laboratory fee, should allow us to continue to maintain these facilities for the foreseeable future.

Our most pressing need in the program is additional faculty to teach the courses and laboratories, and to develop new courses that reflect the changes in this technology.  While resources have been tight across the university, both Dean's (Faculty of Arts and Sciences and Engineering) have committed to additional computer engineering faculty positions within the two supporting departments of computer science and electrical and computer engineering.

8. Computer Engineering Program Criteria

The ABET computer engineering program criteria amplifies on only one section of the general criteria, the curriculum.  From the 2005-2006 Criteria for Accrediting Engineering Programs:
These program criteria apply to engineering programs which include electrical, electronic, computer, or similar modifiers in their titles. 

1. Curriculum

The structure of the curriculum must provide both breath and depth across the range of engineering topics implied by the title of the program.

The program must demonstrate that graduates have: knowledge of probability and statistics, including applications appropriate to the program name and objectives; knowledge of mathematics through differential and integral calculus, basic sciences, computer science, and engineering sciences necessary to analyze and design complex electrical and electronic devices, software, and systems containing hardware and software components, as appropriate to program objectives. 

Programs containing the modifier "computer" in the title must also demonstrate that graduates have knowledge of discrete mathematics.

Curriculum 

The undergraduate program in computer engineering provides a solid education in the fundamentals of mathematics and the physical sciences, coupled with a strong emphasis on analysis and design that is essential for solving “real-world” engineering problems.  There is also a significant focus on the humanities and the development within the student of an appreciation for societal issues, which are introduced into the curriculum through coursework and seminars.  Student communication skills are also exercised through specific writing courses and through laboratory and course presentations required of students.

The flexible undergraduate curriculum covers the complete hardware-software spectrum, enabling students to seek employment immediately following graduation or continue studies for an advanced degree in computer engineering, electrical engineering, computer science, or other areas such as business, law, or medicine.  Because specialization is often necessary, students are encouraged to continue their education at the graduate level on either a part-time or a full-time basis.

In addition to required courses that emphasize most all aspects of computer hardware and software design, the program provides for electives including a wide spectrum of computer engineering, computer science, and electrical engineering.  

The program also contains a strong laboratory component including required and elective offerings in digital systems design, embedded systems design, computer networking, software design, and VLSI design. The laboratories provide students with a valuable “hands-on” experience in applying the theory that is taught in the classroom.  All of the laboratories are open to our students on a 24/7 basis using their University ID cards.  Teamwork and group projects are the standard in all of our laboratory courses. 

While the design and analysis of computer systems is at the core of the program, the curriculum includes the latest software, operating systems, and design tools.  Topics include the C and Java programming languages, Windows XP and UNIX operating systems, SPICE, Mentor Graphics, Cadence, and Synoposis design tools for hardware analysis and design.  In addition, the IBM Rational Rose is regularly used for software design.

The specific block diagram of the computer-engineering program is given in the chart below.  We believe that this curriculum provides a balanced view of both hardware (CoE 0031, 0041, 0132, 0142, 0501, 1502, 1541, and 1185) and software (CoE 0401, 0445, 0449, 1186, and 1501), and of the hardware-software trade-offs.  Many of the courses use the basic modeling techniques (CoE 0142, 0501, 1192, 1193, 1502) to represent the computing process.  

We believe that the core set of required courses guarantees both breadth and depth in the discipline, while the extensive elective opportunities allow the student to explore more focused areas within the specialty, or to branch out into other related areas of engineering.

Pitt Computer Engineering Curriculum

	Fresh

Term 1
	ENGR 0011 (3) Introduction to  Eng'g Analysis
	CHEM 0960 (3) Chemistry 1
	
	PHYS 0174 (4) Physics I
	MATH 0220 (4) Calculus I
	Humanities/SS Elective (3) 

	Fresh 

Term 2
	ENGR 0012 (3) Introduction to   Eng'g Computing
	CHEM 0970 (3) Chemistry 2
	
	PHYS 0175 (4) Physics II            Pre. PHYS 0174
	MATH 0230 (4) Calculus II           Pre. MATH 0220
	Humanities/SS Elective  (3) 

	Soph

Term 3
	CoE 0401 (4) Introduction to Java
	
	CoE 0132 (3)   Digital Logic
	CoE 0031 (3)   Linear Systems & Circuits 1 Pre.M0220, Phy0175


	MATH 0250  (4) Linear Algebra & Differential Equation Pre. MATH 0230
	Humanities/SS Elective  (3)

	Soph

Term 4
	
	CoE 0445 (3)     Data Structures           Pre. 0401
	CoE 0142 or 447(3) Computer Organization       Pre. 0132
	CoE 0041 (3)   Linear Systems & Circuits 2             Pre. 0031
	CoE 0501 (3)   Digital Laboratory  Pre. 0132
	Communications Skills Elective (3)

	Junior

Term 5
	
	CoE 1541 (3) Computer  Arch   Pre. 0445 &           (0142 or 0447)
	Engr 0020 (4) Probability & Statistics Pre.  MATH 0230
	CoE 1502 (3)      Adv. Digital Design Pre. 501, Co. 1541
	CoE Advanced Elective  * (3)
	Humanities/SS  Elec​tive (3)

	Junior

Term 6
	CoE 0449 (3) Systems Software Pre. 0445
	CoE 1185 (4) Computer Interfacing Pre 0142
	COE 1501 (3)     Algorithm Implementations  Pre 0445
	
	CoE Advanced Elective * (3)
	Humaniti​es/SS  Elective (3) 

	Senior

Term 7
	CoE Design Elective  + (3)
	Technical Elective #  (3) 
	CoE 1186 or 1530 Software Engineering (4)
	
	CoE Advanced Elective * (3)
	Humaniti​es/SS  Elective (3)

	Senior

Term 8
	CoE Design Elective  + (3)


	Technical Elective  # (3) 
	Open Elective  @ (3)
	Open Elective @ (3)
	CoE Advanced Elective  * (3)
	


# These technical elective courses may include any advanced CoE, CS, or ECE course.  In addition, these slots may be fulfilled using selected engineering or Telecommunications courses, mathematics, or other basic science courses.  

*  These CoE Advanced Elective Courses may include any upper level Computer Engineering, Computer Science, or Electrical and computer Engineering course.

+  These CoE Design Electives Courses must be taken from the following list of courses. (CoE 1192 Introduction to VLSI Design, CoE 1160 or CoE 1161 Embedded Computer Design Laboratory, CoE 1896 Senior Design Project, CoE 1622 Compiler Design, CoE 1651 Advanced Systems Software, CoE 1659 High Performance Computing Systems, and CoE/ECE 2193 Advanced VLSI Design)

@  The open elective can be any university course.


Overall, we believe that this curriculum provides a comprehensive experience in computer engineering that builds upon the lower level concepts and theory, and provides ever increasingly more complex open-ended design problems.  The program introduces a number of design methodologies and tools, reinforces the concept of teamwork, and emphasizes the importance of documentation.

Specific Computer Engineering Program Criteria for the Curricula

The structure of the curriculum must provide both breath and depth across the range of engineering topics implied by the title of the program.

We believe that this program provides breadth across the computer hardware-software spectrum.  In addition, it provides considerable depth in both state-of-the-art hardware design coupled with a substantive coverage of software algorithm development and software design.  The combination of circuit design, logic design, computer architecture, and computer interfacing, coupled with the strong series of design laboratories provides students with a comprehensive treatment of modern hardware design (CoE 0031, 0041, 0132, 0142, 1541, 1185, 0501, 1502).  The thorough treatment of algorithm design, data structures, object oriented languages, and systems software, coupled with a strong software engineering design experience provides students with a ideal and integrated view of the software development process (CoE 0401, 0445, 0449, 1501, 1186).

The program must demonstrate that graduates have: knowledge of probability and statistics, including applications appropriate to the program name and objectives; knowledge of mathematics through differential and integral calculus, basic sciences, computer science, and engineering sciences necessary to analyze and design complex electrical and electronic devices, software, and systems containing hardware and software components, as appropriate to program objectives. 

The program guarantees that students have a working knowledge of these areas through requirements for the following courses:

probability and statistics

The program requires a common engineering course in probability and statistics with engineering applications.   (Engr 0020)

knowledge of mathematics through differential and integral calculus

The program requires mathematics including differential and integral calculus, differential equations, and linear algebra.   (Math 0220, 0230, 0250)

basic sciences

The program requires two courses in physics, and two courses in chemistry.   (Phys 0174, 0175,  Chem 0960, 0970)

computer science
The program requires many courses in computer science that are cross listed with computer engineering.  (CoE/CS 0401, 0445, 0449, 1501, 1541)
engineering sciences necessary to analyze and design complex electrical and electronic devices, software, and systems containing hardware and software components, as appropriate to program objectives. 

The program requires many courses that provide the student with a comprehensive experience in how to analyze and design circuits, logic devices and subsystems, and software subsystems.   (CoE0031, 0041, 0132, 0142, 0401, 0445, 0449, 0501, 1185, 1186, 1501, 1502, 1541)

Programs containing the modifier "computer" in the title must have a knowledge of discrete mathematics.

As initially constructed, the curricula required a specific course in discrete mathematics.  However, primarily as a result of our assessment process and student feedback, we resolved that many of the topics in this math course were repeated in other required courses in the curricula.  The Boolean algebra portion is contained in CoE 0132.  The probability and statistics, and some set theory concepts are included in Engr 0020.  Therefore, we no longer require a specific course in discrete mathematics, but instead include this content in other courses.  In addition, we believe that in this change we strengthened the “mathematics” component of the program by adding a course in algorithm design which includes complexity analysis including the concept of NP-completeness through the additional required course CoE 1501.

9. Cooperative Education 

Students are encouraged, but not required, to participate in the cooperative engineering education program offered by the school.  The computer engineering educational program is exactly the same for both coop and non co-op students.  Therefore, we don’t believe that the CO-OP program should be considered as separate for ABET computer-engineering review.  However, we believe that the CO-OP program opportunity is one of the significant strengths of our program here at Pitt. 

The CO-OP program provides an excellent opportunity for a work-study option.  The primary goal of this program is to enhance the professional development of the individual student through an alternate sequence of industry and academic experiences.  Beginning with the sophomore year and taking advantage of the University trimester system, students are able to spend three terms in industry, yet graduate in August as opposed to April of the fourth year.  Across the school and within the computer engineering program, approximately 50% of our undergraduates participate in the CO-OP Program.  

We believe that this program is a tremendous opportunity for students, and we strongly encourage participation.  We find that CO-OP students develop a better sense of themselves, come to understand much quicker what opportunities exist for them in the industry and government world, and finally, these students do much better academically.  We place students in many leading companies all over the country, and because of our emphasis on providing our students with an international experience, we have been able to place several students in other countries including one at Toshiba in Japan, several at the GM facility in Mexico, and some in the Czech Republic. 
Appendix I - Additional Program Information 

A. Tabular Data for Program

Table I-1.  Basic- Level Curriculum

Computer Engineering

	Semester
	Course (Department, Number, Title)
	Category (Credit Hours)

	
	
	Math/Basic Sci
	Engineering Topics
	General Ed.
	Other

	
	
	
	Check if  Design     (ü)
	
	

	Term1
	MATH 0220 Calculus 1
	4
	  (    )
	
	

	
	CHEM 0960 Chemistry 1
	3
	  (    )
	
	

	
	PHYS 0174 Physics 1
	4
	  (    )
	
	

	
	ENGR 0011 Introduction to Engr.
	
	3      (ü )
	
	

	
	Hum/SS Elective
	
	 
	3
	

	
	
	
	  
	
	

	Term2
	MATH 0230 Calculus 2
	4
	  (    )
	
	

	
	CHEM 0970 Chemistry 2
	3
	  (    )
	
	

	
	PHYS 0175 Physics 2
	4
	  (    )
	
	

	
	ENGR 0012 Intro. to Eng Computing
	
	  3      (ü )
	
	

	
	Hum/SS Elective
	
	 
	3
	

	
	
	
	  
	
	

	Term3
	MATH 0250 Lin Alg & Diff Eq
	4
	  (    )
	
	

	
	CoE/ECE 0031 Linear Systems 1
	1
	2       (    )
	
	

	
	CoE/ECE 0132 Digital Logic
	1
	 2       (ü )
	
	

	
	CoE/CS 0401 Introduction to Java
	
	 4       (ü )
	
	

	
	Hum/SS
	
	  
	3
	

	
	
	
	 
	
	

	Term 4
	CoE 0142/447 Computer Organization
	
	  3       (ü )
	
	

	
	CoE/CS 0445 Information Structures
	1
	 2       (ü )
	
	

	
	CoE 0501 Digital Laboratory
	
	 3       (ü )
	
	

	
	CoE/ECE 0041 Linear Systems 2
	1
	2       (    )
	
	

	
	Communications Skills Elective
	
	  
	3
	

	
	
	
	
	
	

	Term 5
	CoE/CS 1541 Computer Architecture
	
	 3      (ü )
	
	

	
	Engr 0020 Probability & Statistics
	2
	  2      (    )
	
	

	
	CoE Advanced Elective
	
	 3-4      ( * )
	
	

	
	CoE 1502 Advanced Dig Design
	
	 3      (ü )
	
	

	
	Hum/SS
	
	 
	3
	

	
	
	
	
	
	

	Term 6
	CoE/EE 1185 Computer Interfacing
	
	 3      (ü )
	
	

	
	CoE/CS 1501 Data Struc.-Algorithm
	1
	2      (ü )
	
	

	
	CoE Advanced Elective
	
	  3-4      ( * )
	
	

	
	CoE/CS 0449 Systems Software
	
	 3      (ü )
	
	

	
	Hum/SS
	
	  
	3
	


 (continued on next page)

Table I-1.  Basic-Level Curriculum (continued)

Computer Engineering

	Semester
	Course (Department, Number, Title)
	Category (Credit Hours)

	
	
	Math/Basic Sci
	Engineering Topics
	General Ed
	Other

	
	
	
	Check if Design (ü)
	
	

	Term 7
	CoE Design Elective
	
	3 - 4      (ü )
	
	

	
	Technical Elective
	0 - 4
	0 - 4      (    )
	
	

	
	CoE 1186/1530 Software Engineering
	
	3      (ü )
	
	

	
	CoE Advanced Elective
	
	3 - 4      ( * )
	
	

	
	Hum/SS
	
	
	3
	

	
	
	
	    
	
	

	Term 8
	CoE Design Elective
	
	3 - 4      (ü )
	
	

	
	CoE Advanced Elective
	
	3 - 4      ( * )
	
	

	
	Technical Elective
	0 - 4
	0 - 4      ( * )
	
	

	
	Open Elective
	0 - 3
	0 - 3      (    )
	0 - 3
	0 - 3

	
	Open Elective
	0 - 3
	            0 - 3      (    )
	0 - 3
	0 - 3

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	TOTALS-ABET BASIC-LEVEL REQUIREMENTS
	33 – 47 hrs
	58 – 85 hrs
	21 - 27
	0 - 6

	OVERALL TOTAL FOR DEGREE 
	127 - 134
	127 - 134
	127 - 134
	

	PERCENT OF TOTAL
	26% - 35%
	46% - 63%     
	17-20%
	

	Totals must 
	Minimum semester credit hours
	32 hrs
	48 hrs            
	16 hrs
	

	satisfy one set
	Minimum percentage
	25%
	37%
	13%
	


Note that instructional material and student work verifying course compliance with ABET criteria for the categories indicated above will be available during the campus visit.

* Note that most computer engineering advanced electives have design content.
Table I-2.  Course and Section Size Summary – Computer Engineering

	Course No.
	Title
	No. of Sections offered in
	Avg. Section Enrollment
	Type of Class 

	
	
	Current Year
	
	Lecture
	Laboratory
	Recitation
	Other 

	CoE/ECE 0031
	Linear Systems 1
	5
	42
	75%
	
	25%
	

	CoE/ECE 0041
	Linear Systems 2
	4
	40
	75%
	
	25%
	

	CoE/ECE 0132
	Digital Logic
	4
	40
	75%
	
	25%
	

	CoE/ECE 0142
	Computer Organization
	4
	39
	75%
	
	25%
	

	CoE/CS 0401
	Intermediate Prog. Java
	5
	44
	75%
	25%
	
	

	CoE/CS 0445
	Information Structures
	5
	40
	75%
	
	25%
	

	CoE/CS 0447
	Computer Organization
	3
	41
	75%
	
	25%
	

	CoE/CS 0449
	Systems Software
	4
	30
	75%
	
	25%
	

	CoE 0501
	Digital Laboratory
	4
	32
	10%
	90%
	
	

	CoE/ECE 1160
	Embedded Computing 1
	1
	19
	67%
	33%
	
	

	CoE/ECE 1161
	Embedded Computing 2
	1
	7
	67%
	33%
	
	

	CoE/ECE 1185
	Computer Interfacing
	3
	17
	80%
	20%
	
	

	CoE/ECE 1186
	Software Engineering
	2
	23
	75%
	25%
	
	

	CoE/ECE 1192
	Introduction to VLSI Design
	1
	14
	50%
	50%
	
	

	CoE/ECE 1193
	VLSI Design Project
	1
	6
	25%
	75%
	
	

	CoE/CS 1501
	Data Structures & Algorithm
	5
	30
	75%
	
	25%
	

	CoE 1502
	Advanced Digital Design
	2
	14
	20%
	80%
	
	

	CoE/CS 1520
	Programming Languages
	3
	47
	75%
	
	25%
	

	CoE/CS 1541
	Computer Architecture
	3
	35
	100%
	
	
	

	CoE/ECE 1885
	Engineering Seminar
	2
	285
	
	
	100%
	

	CoE/ECE 1896
	Senior Design Project
	3
	23
	
	
	
	100%

	CoE/ECE 1898
	Individual Project
	NA
	NA
	
	
	
	100%


Current year includes Summer 04, Fall 04, and Spring 05
Table I-3.  Faculty Workload Summary



Computer Engineering

	Faculty Member
	
	Classes Taught (Course No./Credit Hrs.)  
	

	
	
	Term - Year
	Teaching
	Research
	Other3

	J. Thomas Cain
	FT
	CoE 1160 (3) F04; CoE 1161 (3) S05
	25%
	25%
	50%

	Donald Chiarulli
	FT
	CoE 1502 (3) F04; CoE 1502 (3) S05, CoE 1567 (3) Sp 05
	40%
	40%
	20%

	Bruce Childers
	FT
	CoE 1541 (3) F04; CoE 1541 (3) Sp 05
	25%
	50%
	25%

	Ray Hoare
	FT
	CoE 1896 (3) ECE 2120 (3) F04; ECE 2121 (3) Sp05
	50%
	25%
	25%

	Ronald Hoelzeman
	FT
	CoE/ECE 0031 (3) F04; CoE 0041 (3) S05 
	25%
	25%
	50%

	Steve Jacobs
	FT
	CoE 0132 (3) , CoE 0501 (3), ECE 1472 (3) F04; CoE 0132 (3), CoE 0501 (3), ECE 1563 (3) Sp05; CoE 0501 (3) Su05
	75%
	10%
	15%

	Alex Jones
	FT
	CoE/ECE 0132 (3) F04; CoE/ECE 0501 (3) Sp05
	25%
	50%
	25%

	Ivan Kourtev
	FT
	CoE 1192 (3) F04; CoE 1193 (3) Sp05; ECE 1238 (3) Sp05
	50%
	25%
	25%

	Steven Levitan
	FT
	CoE 0501 (3) Sp05
	25%
	25%
	50%

	Rami Melhem
	FT
	CoE 1645 (3) F04
	25%
	25%
	50%

	Marlin Mickle
	FT
	CoE 1150 (3) F04; CoE 1185 (4) Sp05
	25%
	50%
	25%

	Daniel Mosse'
	FT
	CoE 1550 (3) Sp05
	40%
	40%
	20%

	John Ramirez
	FT
	CoE 0401 (3) F04; CoE 1520 (3) F04; CoE 0445 (3) Sp05; CoE 1520 (3) Sp05; CoE 1501 (3) Su05 (2 sections), CoE 1520 (3) Su05
	50%
	10%
	40%

	Taieb Znati
	FT
	CS 2520 (3) F04; CS 3521 (3) Sp05
	25%
	50%
	25%


1. Indicate Term and Year for which data apply.

2. Activity distribution should be in percent of effort. Members' activities should total 100%.

3. Indicate sabbatical leave, etc., under "Other."

Table I-4.  Faculty Analysis  -  Computer Engineering

	Name

	Age


	Rank

	FT or 
	Highest Degree 
	Institution from which Highest Degree Earned & Year
YY Year
	Years of Experience


	Professional Registration 
	Level of Activity (high, med, low, none) in:



	
	
	
	PT
	
	
	Govt./IndustryPractice
	Total Faculty
	This    Institution
	(Indicate State)
	Professional Society (Indicate Society) 
	Research
	Consulting/Summer

Work in Industry

	J. Thomas Cain
	63
	Prof
	FT
	PhD
	Pittsburgh, 1970
	2
	39
	39
	-
	High, IEEE
	Medium
	Low

	Donald Chiarulli
	52
	Prof
	FT
	PhD
	Louisiana State, 1987
	0
	18
	18
	-
	OSA, Med

SPIE, Low

IEEE, Low
	High
	None

	Bruce Childers
	35
	Assi
	FT
	PhD
	Virginia, 2000
	0
	5
	5
	-
	Low
	High
	Low

	Ray Hoare
	36
	Assi
	FT
	PhD
	Purdue, 1999
	7
	7
	7
	-
	Low
	High
	Low

	Ronald Hoelzeman
	64
	Asso
	FT
	PhD
	Pittsburgh, 1970
	4
	36
	35
	-
	High, IEEE
	Low
	Low

	Steve Jacobs
	40
	Assi
	FT
	DSc
	Washington, 1996
	0
	8
	8
	-
	IEEE, Low
	Low
	Low

	Alex Jones
	29
	Assi
	FT
	PhD
	Northwestern, 2002
	0
	2
	2
	-
	Low
	High
	Low

	Ivan Kourtev
	36
	Assi
	FT
	PhD
	Rochester, 1999
	0
	6
	6
	-
	IEEE, Med
	High
	Low

	Steven Levitan
	54
	Prof
	FT
	PhD
	Massachusetts, 1984
	5
	19
	18
	-
	High, ACM
	High
	Low

	Rami Melhem
	51
	Prof
	FT
	PhD
	Pittsburgh, 1983
	0
	21
	19
	-
	ACM High

IEEE, High
	High
	Low

	Marlin Mickle
	68
	Prof
	FT
	PhD
	Pittsburgh, 1967
	2.5
	40
	40
	-
	Low, IEEE
	High
	Medium

	Daniel Mosse'
	40
	Prof
	FT
	PhD
	Maryland, 1993
	0
	13
	13
	-
	IEEE, Low
	High
	None

	John Ramirez
	40
	Sen Lect
	FT
	PhD
	Pittsburgh, 1995
	0
	10
	10
	-
	Low
	Low
	None

	Taieb Znati
	45
	Prof
	FT
	PhD
	Michigan State, 1988
	4
	17
	17
	-
	ACM, Med

IEEE, High
	High
	Low


Instructions:  Complete table for each member of the faculty of the program. Use additional sheets if necessary. Updated information is to be provided at the time of the visit.  The level of activity should reflect an average over the current year (year prior to visit) plus the two previous years.

Table I-5.  Support Expenditures

Computer Engineering

	
	1
	2
	3
	4

	Fiscal Year
	(prior to previous year)
	(previous year)
	(current year)
	(year of visit)

	Expenditure Category
	2002-2003
	2003-2004
	2004-2005

(Estimated)
	2005-2006

	Operations (1)

(not including staff)
	26,126
	17,644
	15,850
	To be provided at

	Travel (2)
	873
	660
	1348
	time of visit

	Equipment (3)
	--
	--
	--
	

	(a) Institutional Funds
	2,788
	22,782
	--
	

	(b) Grants and Gifts (4)
	25,172
	25,005
	--
	

	Graduate Teaching Assistants*
	12,400
	14,372
	19,740
	

	Part-time Assistance (5)**
 (other than teaching)
	7,440
	2,250
	1,380
	


Instructions:

Report data for the engineering unit(s) and for each engineering program being evaluated.  Updated tables are to be provided at the time of the visit.

Column 1: Provide the statistics from the audited account for the fiscal year completed 2 years prior to the current fiscal year.

Column 2: Provide the statistics from the audited account for the fiscal year completed prior to your current fiscal year.

Column 3: This is your current fiscal year (when you will be preparing these statistics).  Provide your preliminary estimate of annual expenditures, since your current fiscal year presumably is not over at this point.

Column 4: Provide the budgeted amounts for your next fiscal year to cover the fall term when the ABET team will arrive on campus.

Notes:
1. General operating expenses to be included here.

2. Institutionally sponsored, excluding special program grants.

3. Major equipment, excluding equipment primarily used for research.  Note that the expenditures (a) and (b) under “Equipment” should total the expenditures for Equipment.  If they don’t, please explain.

4. Including special (not part of institution’s annual appropriation) non-recurring equipment purchase programs.

5. Do not include graduate teaching and research assistant or permanent part-time personnel.

*   Does not include Fringe Benefits or Scholarship for Graduate Teaching Assistants

** Part-time hourly students

B. Course Syllabi

CoE/ECE 31: Linear Circuits and Systems I (3 credits)

Description: The analysis of linear electric circuits. Electric variables and circuit elements, Kirchoff's and Ohm's Law, mesh and node equations, Thevenin and Norton Equivalent circuits. First and second-order circuits, time domain analysis. 

Prerequisites: Phys 0105, Math 0230

Texts: "Introduction to Electric Circuits," third edition, Dorf & Svoboda, Wiley, 2004.
Course Objectives: Learn how to approach and solve electric circuits problems by applying the mathematics and physics concepts to practical applications.    

Topics Covered: Circuit and network variables and Units, circuit elements, Kirchhoff's laws and resistive circuits, determinants and matrices, source transformations, node and mesh analysis, superposition, Thevenin and Norton theorems, time functions, capacitors and inductors, first order circuits, source free, step response, first order circuits, general response, second order circuits.

Class/Laboratory Schedule: Class meets twice per week; 75 minutes per session in lecture environment, coupled with a 50 minute recitation session once a week.  Students must complete approximately ten homework assignments, problems assigned from the text, and are encouraged to work in teams. 

Professional Component Contributions: Students learn how to approach real world problems; make assumptions, evaluate alternative solutions, design simple circuits.  Students must also utilize knowledge of physics, mathematics and basic engineering sciences in order to effectively analyze a diverse set of problems.  Students are encouraged to work in groups for homework.

Relationship to Program Outcomes: 

	Program Outcomes
	a, c, d, e, k


The mapping of these outcomes to this course is strongly supported by the student course evaluations.  Example course surveys are contained in Appendix III.

How Assessed: There are two in-class exams during the term, a final exam and graded homework.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.  
Actions Taken to Improve Course: More realistic problems, particularly design type problems, are utilized.  A recitation section has been added to this course to improve the student problem solving skills.

Prepared by: Ronald Hoelzeman

Date Prepared: February 14, 2005

CoE/ECE 0041 - Linear Circuits and Systems II (3 credits)

Catalog Data: Sinusoidal steady-state analysis, network functions, real and reactive power, three-phase circuits, Laplace transform method, two-port networks, and Fourier series. 

Course Description: Sinusoidal steady-state analysis, Phasor domain, network functions, real and reactive power, three-phase circuits, Frequency response, Laplace transform method, two-port networks, and Fourier Analysis.  

Prerequisite: ECE/CoE 0031

Textbook:  Introduction to Electric Circuits, R.C. Dorf and J.A. Svoboda. 

Goals:  This is the second half of the circuit courses sequence. The goal is to introduce the basic transform techniques (Phasor, Laplace and Fourier) used in the solution of R,L,C circuits and dynamical systems modeled by linear-time invariant differential equations.  Circuit design problems that use these techniques will also be considered. 

Prereq./Coreq. by Topic: Solution of linear simultaneous equations, differential and integral calculus, basic concepts of electricity and magnetism.

Topics:
1.
Review of Complex Number (0.5 week).



2.
Sinusoidal Functions and Phasors (1.5 weeks). 



3.
Sinusoidal Steady-State Response (2 weeks). 



4.
Frequency Response (1 week). 



5.
Sinusoidal Power (1 week). 



6.
Three-Phase Circuits (1 week). 



7.
Laplace Transforms (1 week). 



8.
Typical Time Functions (1 week). 



9.
Inverse Laplace Transforms (1 week). 



10.
Two-Port Networks (1 week). 



11.
Fourier Analysis (2 weeks). 

Class/Laboratory Schedule: Class meets twice per week; 75 minutes per session in lecture environment, coupled with a 50 minute recitation session once a week.  Students must complete approximately ten homework assignments, problems assigned from the text.   

Professional Component Contributions: Students learn how to approach real world problems; make assumptions, evaluate alternative solutions, design simple circuits.  Students must also utilize knowledge of physics, mathematics and basic engineering sciences in order to effectively analyze a diverse set of problems. 

Relationship to Program Outcomes: 

	Program Outcomes
	a, b, d, e, k


The mapping of these outcomes to this course is strongly supported by the student course evaluations.  

How Assessed: There are two in-class exams during the term, a final exam and graded homework.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.  
Actions Taken to Improve Course: A recitation section has been added to this course to improve the student problem solving skills.

Prepared by:
Ron Hoelzeman 


Date Prepared:  February 14, 2005 
CoE/ECE 0132: Digital Logic (3 credits)
Description:  Introduction to digital systems, Boolean algebra, minimization of logic functions, combinational and sequential circuit design. 

Prerequisites: Physics 105

Text: Fundamentals of Digital Logic with VHDL Design, Stephen Brown and Zvonko Vranesic, McGraw-Hill, 2000.
Course Objectives: The objectives of the course include providing the students with a foundation in the analysis and design of digital systems, with an introduction to the engineering design process, and with experience in designing increasingly complex systems.

Topics Covered: Introduction, number system, Boolean algebra, logic gates – IC’s, Boolean function implementation, combinational design, design examples, design with MSI, LSI, sequential systems, synchronous sequential logic design, MSI, LSI components: registers, counters, large scale digital system design, data path, bus structures.

Class/Laboratory Schedule: Class meets twice per week in 75-minute lecture sessions.  In addition, there is a one hour recitation section each week.  There is no formal laboratory with this course, although the material from this course is included in the required CoE 501 laboratory.
Professional Component Contributions: This course contributes to the two years of engineering topics and with the study of Boolean algebra, to the one-year of mathematics and science. 

Relationship to Program Outcomes: 

	Program Outcomes
	a, b, c, e, i, k


How Assessed: There are two in-class exams during the term, a final exam and graded homework.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.  
Actions Taken to Improve the Course: Based on feedback from students and faculty the topics taught in this course have been analyzed and redefined.  Commercial design automation tools have been introduced in this course.  Specifically, we selected a text that includes FPGA design tools.  Students utilize the schematic-entry capability of the tool to create digital circuits from the gate-level and simulate them using a waveform simulator.  The tools are used for home work assignments and are available in the laboratories.  Subsequent courses (CoE/ECE 501, CoE/ECE 1502) utilized the same tools as well as more advanced design automation tools.  This first introduction prepares students for subsequent courses and for industry.   A recitation section has been added to this course to improve the student problem solving skills.

Prepared by: Alex Jones and Ray Hoare
Date Prepared: February 14, 2005

CoE/ECE 0142: Computer Organization (3 credits)

Description: Digital computer data representation, instruction formats, control, memory and input-output units associated with microprocessors, microcontrollers and other digital systems. 

Prerequisites: CoE/ECE 0132 Digital Logic. 

Text: Computer Systems Design and Architecture, Vincent P. Heuring and Harry F. Jordan, Pearson/Prentice Hall, Second Edition, 2004.

Course Objectives: The objectives of the course include providing the students with a foundation in digital information representation and CPU design concepts including data path design, ALU design and control unit design.  Memory and I/O subsystems design and their interface with the CPU are also course objectives as well as is experience in Assembly Language programming.

Topics Covered: Review of functional decomposition of a computer, the control part vs. the data path – register file vs. functional unit – need for information representation.  Information representation; – exponent powers of 2, 8 and 16, binary coded numeric data, fixed point – sign-magnitude, radix complement, radix minus one’s complement – binary point reference and the IEEE Standard 754-1985 for Floating-Point numbers.  Decimal and alphanumeric codes BCD and ASCII; binary fixed point arithmetic, addition and subtraction – 2’s complement and 1’s complement, along with multiplication/division algorithms and ALU design.  Classifying computers by their instructions and means of accessing memory.  Accumulator, stack and general register machines.  Instruction formats, addressing modes and instruction types.  The instruction fetch-execute cycle including effective address calculations and accessing operands from registers & memory.  Complex and Reduced Instruction Set Computer systems: an historical perspective along with driving factors/motivations, contrasts and similarities.  Abstract Register Transfer Notational definition for a specific Instruction Set Architecture, the SRC – Simple RISC Computer.  SRC provides the primary platform and frame of reference for CPU design topics and Assembly Language programming topics.  These concepts also provide a basis for study of the real-world ISAs, MC68000 and SPARC covered in the text and through homework assignments and recitation problems.  Use of tri-state buffers and the associated gate and strobe control signals required for register/data transfers using buses.  Concrete RTN and control signal sequences describing the various means of implementing the SRC ISA based on 1, 2 & 3 CPU-bus microarchitectures.  Control Unit design, hardwired vs. microprogrammed.  Machine reset and exception handling.  The encoding of instructions: machine code vs. Assembly Language instructions how they relate to one another; SRC simulator and assembler – source, listing and binary files, and Assembly Language programming.  Instruction count, clocks per instruction, execution time, measuring of performance and price/performance tradeoffs.  Concepts related to performance enhancement; – instruction overlap, prefetching, superscalar operation and pipelining.  Memory; – RAM its physical/logical organization along with the concepts of memory hierarchy and cache.  I/O Unit; – memory mapped vs. ported I/O, sample peripherals, interrupts, DMA and error checking.  I/O interface, serial communication and modes of transfer.

Class/Laboratory Schedule: Class meets twice per week in 75-minute lecture sessions and a single 50-minute recitation session. 

Professional Component Contributions: This required course contributes to the one and one-half years of engineering science and design topics. Students are encouraged to work in groups for homework and software design projects but are required to individually submit neat, well-organized assignment solutions.  Students are assigned several SRC Assembly Language programs to develop, assemble, and simulate.

Relationship to Program Outcomes:
	Program Outcomes
	a, b, c, e, i, k


How Assessed: There are two in-class exams during the term, a final exam, weekly quizzes given in the recitation sessions and graded homework.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.  
Action Taken to Improve the Course: A recitation session has been added to the course.  Each assignment includes recitation problems targeted to reinforce topics covered in class and provide students with conceptual assistance for the required homework problems.  Weekly quizzes during recitation help encourage an ongoing review of the course material and recitation attendance.  The Heuring and Jordan text is now used.  The text and the associated SRC Simulator are more tightly integrated and the SRC Simulator is much easier for students to obtain and use the than Assembly Language learning environments employed in the past.  Some active learning concepts have been integrated in to the course; Power Point slides, primarily containing graphics along with notes written on the chalkboard and student/instructor interaction comprise the general format of the lecture sessions.  The slides are posted on the course web page prior to each class meeting, as are assignments, solutions and other general announcements.  All homework problem solutions are worked by the instructor and are posted after the assignment has been collected.  These solutions are organized with the intention of clarifying concepts as well as providing the answer/solution.  Exams are currently conducted on Fridays instead of during class time and are returned during the recitation session allowing for more thorough topic coverage during lecture sessions

Prepared by: Peter W. Miller

Date Prepared: March 8, 2005
COE/CS 0401: Intermediate Programming (with Java) (4 credits)

Description:  This course is a rigorous introduction to the fundamental concepts and techniques of computer programming using the Java programming language. This is a first programming course for students who intend to major in computer science or computer engineering.  

COE/CS 0401 is required for the COE Major
Prerequisites: Previous programming experience, including arrays, records, and functions with parameters. These topics are typically taught in a high school level programming course or an introductory college programming course.

Text:  Java By Dissection, by Pohl and McDowell (ISBN 0-201-61248-8)

Course Objectives: The purpose of this course is to reinforce good programming skills and to teach and utilize the principles of object-oriented programming, using the Java language as the platform.

Topics Covered:  

· Review of Java program structure and syntax; Java variables, operators and expressions; control structures (if statement, switch statement, while and for loops) 

· Using predefined Java methods; writing simple static methods; parameters, local variables and scope

· Simple recursion in Java; base and recursive cases, tracing recursive methods

· Simple searching and sorting using arrays; binary search and its comparison to sequential search

· Java objects and reference types; using predefined Java classes; writing and using new classes; access modifiers (private, protected and public) and their implications; using accessors and mutators for indirect access to private data; building classes through composition

· Inheritance concepts and building classes through inheritance; method overriding and polymorphism; abstract classes and interfaces; object-oriented programming style

· Text files and binary files; using files in Java programs

· Simple GUIs and event-driven programming; writing graphical programs

· Exception handling

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1 hr, 15 min.  There is a programming laboratory associated with this course that meets once a week for 2 hours. 

Professional Component Contributions: Use of state-of-the-art Engineering tools (computers and software)

Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, e, g, k


How Assessed: Exams and quizzes – 60%, software design and implementation assignments – 30%, lab participation and reports – 10%.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.
Actions Taken to Improve Course:  Periodic review of the course content is also done by the faculty.

Changes to Course since Last Review:  The primary change to the COE/CS 0401 course (other than its name) since the last review was the switching of the programming language from C++ to Java.  This was done after much deliberation for a few reasons, including:

· It was felt that Java was a better example of an object-oriented language than C++, and that it promoted better programming practices.

· Java was increasing in popularity in academia and in industry, and it was felt that a solid knowledge of Java was essential for all students.

· C / C++ coverage could be provided in other areas of the curriculum, specifically in COE/CS 0449 Introduction to Systems Software and COE/CS 1550 Introduction to Operating Systems.
Prepared by: John Ramirez
Date Prepared: March 9, 2005

CoE/CS 0445 Data Structures (3 credits)

Description: This course emphasizes the study of the basic data structures of computer science (stacks, queues, trees, lists, graphs) and their implementations using the Java language. Included in this study are programming techniques which use recursion and reference variables. Students in this course are also introduced to various searching and sorting methods and also expected to develop an intuitive understanding of the complexity of these algorithms.

COE/CS 0445 is required for the COE Major

Prerequisites:  COE/CS 0401 Intermediate Programming with Java

Text: Data Structures and Abstractions with Java by Carrano and Savitch (ISBN 0-13-017489-0)
Course Objectives: See description above.

Topics Covered: 

· Review of object-oriented programming concepts

· Abstract data types; representing ADTs with Java interfaces; implementing ADTs with Java classes

· List ADT and its specifications; implementing a List using an array-based data structure; implementing a List using a linked-list-based data structure; comparison of contiguous memory data structures vs. linked data structures

· Iterators and implementing them in Java

· Introduction to algorithm analysis; analysis of sequential search and binary search; analysis of List implementations (both array-based and linked-list based)

· Recursion and recursive programming; implementation and cost of recursion; divide and conquer algorithm implementations (ex: binary search) via recursion; Towers of Hanoi example

· Simple sorting methods and analysis; improved sorting using divide and conquer: mergesort and quicksort

· Stacks, Queues, Deques, Priority Queues and Dictionaries: specifications and implementations

· Binary trees; properties of binary trees; implementations of binary trees; binary search trees

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1 hr, 15 min.  There is a recitation section associated with this course, which meets once a week for 1 hour. 

Professional Component Contributions: Use of state-of-the-art Engineering tools (computers and software)

Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, e, k


How Assessed: Exams and quizzes – 60% and software design and implementation assignments – 40%.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.  
Actions Taken to Improve Course: Periodic review of the course content is also done by the faculty.

Changes to Course Since Last Review: The primary change to the COE/CS 0445 course (other than its name) since the last review was the switching of the programming language from C++ to Java.  This was done to keep it consistent with the COE/CS 0401 course, which also switched to Java.  It is important that the COE/CS 0401 + COE/CS 0445 sequence keep the same programming language so that students in COE/CS 0445 can concentrate on concepts rather than on learning the syntax of a new language.  For details on why COE/CS 0401 was switched to Java, please see the document for that course.
Prepared by: John Ramirez
Date Prepared: March 9, 2005
CoE/CS 0449 Introduction to Systems Software (3 credits)

Description: This course will introduce the students to the important systems language, C, and to several topics related to the hardware and software environment. These are issues related to device interfaces and hardware synchronization at the lowest level of the operating system, the linkage of operating system services to application software, and the fundamental mechanisms for computer communications.
Prerequisites:  CoE 445, Data Structures, CoE 0447/0142, Computer Organization

Texts:  Palm OS Programming Bible - by Lonnon R. Foster, 2nd Edition, 
Wiley Publishing, ISBN: 0-7645-4961-8 

Practical C Programming - by Steve Oualline, 3rd Edition, 
O'Reilly Publishing, ISBN: 1-56592-306-5 

Course Objectives: 

Intro to programming language C - Basic components: Program structure; Main data types and operators; Decision and control statements; Functions and procedures; C preprocessor (#include, #define, #ifndef); Advanced data types: structures, union, typedef, enum, Casting; Pointers and references.  Libraries: Memory allocation and routines; File IO; Math; C and C++, and Java. 

Palm OS and its components - Event driven architecture, Memory management,
Creating/understanding PalmOS Resources and developing PalmOS Applications.

Graphical user interface: Programming User (alerts, forms, menus, etc) and System elements (sys features & identifying device, OS version, and using the Clipboard), and Programming Graphics (windows, lines, rectangles, text, coloring, and resolution display).

Database IO (Storing/Retrieving Data Records) 

Secondary Storage (Expansion-slot service) and the Use of VFS (Virtual File System).

Communication Services: 
-Use of Palm OS Serial Port & Serial Manager.


-Communications over a network.


-Exchange manager; Network services; 


-Synchronization manager API; 


-Expansion (slot) services. 

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1-hour, 20-min.  In addition, there is a 1-hour recitation each week.

Professional Component Contributions: Students learn how to approach real world problems; make assumptions, consider economic and scientific factors.  Students also learn how to examine and design real-world software and the internals of a real PALM operating system.

Relationship to Program Outcomes:

	Program Outcomes
	a, c, e, j, k


How Assessed: The grade is determined as follows: 20% midterm, 25% final exam, 15% pop quizzes, 40% programming and software design projects.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Actions Taken to Improve Course: 
Prepared by: Ronald Hoelzeman
Date Prepared: April 6, 2005
ECE/CoE 0501 Digital Systems Laboratory (3 credits)

This course is required in both the ECE and CoE programs.

Description:  This course introduces students to the basic concepts of digital circuits, simulation and instrumentation. Systems composed of discrete devices, logic gates, combinatorial and sequential circuits are designed, simulated, built and tested.

Prerequisites:  ECE/CoE 0132 Digital Logic

Required Texts: ECE/CoE 0501 Laboratory Manual. 

Recommended Texts:  John F. Wakerly, Digital Design Principles and Practices, Prentice Hall.  Randy H. Katz, Contemporary Logic Design, Benjamin Cummings.

Course Objectives: To give students experience with both the process of design (specification, design, synthesis, analysis) as well as hands on experience with digital electronic systems of increasing complexity. Specific emphasis is placed on the relationship of models, simulations, and real devices.

Topics Covered: (laboratory topics)

1. Introduction to the test equipment, LED's

2. Ohm's Law - voltage dividers

3. Simple logic circuits using switches

4. Oscilloscope

5. Simple logic circuits using transistors

6. Using standard logic gates to build arithmetic circuits

7. Using standard logic gates to build flip-flops

8. Simulation of logic circuitry – Altera MaxPlus+II

9. Circuit design: 4-bit ripple counter

10. Circuit design: PWM Motor Controller

11. Circuit design: 4 x 4-bit register file

12. Circuit design: 4-bit ALU with 4x4 Register File and Datapath

13. Circuit design: 4-bit ALU using FPGA

Schedule: Two 2-hour meetings each week.

Professional Component Contributions: 

· Open-ended design projects with multiple solution paths

· Group projects

· Written presentation skills

· Use of state-of-the-art Engineering tools (computers and software)

Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, d, e, g, i, j, k


a. Students must use concepts from mathematics, science and engineering to successfully design, construct, and troubleshoot circuits.

b. Students must devise test methods that will determine if their circuits work.

c. Experiments 6 and 9-13 require the design of circuits to meets various specifications.
d. Students work in groups on most experiments.
e. Laboratory experiments and homework assignments comprise a variety of engineering problems related to digital circuit design.
g. Written communication is required in the forms of a laboratory notebook and formal laboratory reports.

i.
Students are exposed to both traditional (breadboard) and modern (VHDL/FPGA) methods of circuit prototyping.

j.
Students learn to implement digital circuit by writing VHDL code to describe their function.

k.
Exposure to test equipment including oscilloscopes and logic analyzers, software simulation tools, and implementation of circuits using reconfigurable hardware devices.

How assessed: 13 Laboratory Projects, six homework assignments, laboratory notebook evaluations, and a practicum (timed exam involving circuit building and troubleshooting).  Longer term: second laboratory course (1502) builds on this course, feedback from postgraduates in industry.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Actions Taken to Improve Course: New software with more use of higher level design tools (VHDL and Standard Cell).  The practicum has been added to test the ability of all students in circuit construction and troubleshooting.  Experiments are continually revised and changed to provide new challenges.

Prepared by: Steven P. Jacobs

Date Prepared: March 9, 2005

CoE/ECE 1160 Embedded Systems I (Introduction to Embedded System Design)

Catalog Description: An introduction to the design and implementation of embedded microprocessor systems: topics include all aspects of system design; hardware and software, power/energy, performance constraints, real-time OS concepts, etc.  The laboratory introduces a particular embedded system design development system and includes several design exercises to reinforce system design and real-time concepts and concludes with a mini term design project.

Prerequisite: EE/CoE 0142

Text:   Wayne Wolf, Computers as Components: Principles of Embedded Computing, 

Morgan and Kaufman, October 2000.

References: Jean Labrousse, MicroC/OS-II, Miller Freeman, 1999

Jean Labrousse, Embedded System Building Blocks, Miller Freeman, 1999.

Jonathan Valvano, Embedded Microcomputer Systems: Real Time Interfacing, Brooks/Cole, 2000

Course Objectives:   The primary objective is to have the students develop the basic ability to analyze and design embedded systems and to function in teams.

Topics Covered: Embedded System Overview; Excalibur Overview; NIOS Architecture;

Design Process, Formal Specification – UML; I/O Subsystems; Supervisor Mode, Exceptions, and Traps; CPU Performance/Power Consumption; Real-Time OS; Embedded Computing Platform; Program Design and Analysis; Hardware Accelerators; Networks; System Design Techniques






Class/Laboratory Schedule: Lecture: two one hour sessions per week; Laboratory: one three hour session per week

Professional Component Contributions: The course contributes to the one and a half years of engineering science and design requirement.  There is a significant design component but the algorithms for optimizing power and performance and other topics also contribute to the engineering science.

Relation to Program Outcomes:

	Program Outcomes
	a, c, d, e, g, k


(a) an ability to apply knowledge of mathematics, science, and engineering 
The lecture material, homeworks, exams and some lab experiments require this ability

(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability 
The course addresses the basics of the ability to do this in an embedded system perspective

(d) an ability to function on multi-disciplinary teams
There are both electrical engineering and computer negineering students in the class 

(e) an ability to identify, formulate, and solve engineering problems 
The final lab is a mini term project requiring all of this ability.  The lectures, labs, homeworks and exams build this ability

(g) an ability to communicate effectively 

Formal written lab reports are required
(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice. 
The lab requires mastering industry development systems, CAD tools, and an RTOS

How assessed: For the students: there is a midterm and final exam.  Homework is graded.  Lab reports are graded.  For the course: the standard course and instructor evaluations provide feedback.

Actions Taken to Improve the Course: The labs, lecture notes and laboratory are reviewed and revised on a regular basis

Prepared by: James T. Cain

Date Prepared: May 26, 2005

COE/ECE 1161 Embedded Systems II (Embedded System Design)
Catalog Description: A project oriented course that is centered around an in-depth term design project

Prerequisite: ECE/COE 1160

Text:   Wayne Wolf, Computers as Components: Principles of Embedded Computing, 

Morgan and Kaufman, October 2000.

References: Jean Labrousse, MicroC/OS-II, Miller Freeman, 1999

Jean Labrousse, Embedded System Building Blocks, Miller Freeman, 1999.

Jonathan Valvano, Emberdded Microcomputer Systems: Real Time Interfacing, Brooks/Cole, 2000

Course Objectives:   The primary objective is to provid3e the students with the opportunity to develop in-depth knowledge and ability to design and implement “real” embedded systems.

Topics Covered: The topics covered vary with the design projects chosen each term.  They are chosen to support the design effort.  In addition presentations are given on various topics in embedded system design

Class/Laboratory Schedule: Lecture: two one hour sessions per week; Laboratory: one three hour session per week

Professional Component Contributions: The course contributes to the one and a half years of engineering science and design requirement, in particular the design requirement.  

Relation to Program Outcomes:

	Program Outcomes
	a, c, d, e, g, k


(a) an ability to apply knowledge of mathematics, science, and engineering 

The design projects require this type of knowledge.
(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability 

The second in a sequence course further develops the student’s ability for system design in an embedded system perspective
(d) an ability to function on multi-disciplinary teams

There are both electrical engineering and computer engineering students in the class 
(e) an ability to identify, formulate, and solve engineering problems 

The students first develop a proposal and then carry out the complete design and implementation and testing process.
(g) an ability to communicate effectively 

Formal written reports are required, starting with the proposal, the requirements document, a specifications document, a design document, then a comprehensive final report.
(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice. 

The projects require the proper use of industry development systems, CAD tools, and an RTOS
How assessed: For the students, all reports are graded for content and format.  For the course: the standard course and instructor evaluations provide feedback.

Actions Taken to Improve the Course: The schedule has been adjusted to provide more time for implementation and testing.

Prepared by: James T. Cain

Date Prepared: May 31, 2005

CoE/ECE 1185 - Computer Systems Interfacing

Description: CoE/ECE 1185: Computer Interfacing. Credits 3. Considers the interconnection of devices, systems and software for computers and networks through interfaces.  Standards and conventions are emphasized through actual interface examples and student projects.  Interfaces are described in terms of applications as well as hardware, signals, protocols and bandwidth.  Students are required to make oral and written presentations on group projects.  Submissions to national competitions are encouraged.

Prerequisites: CoE/ECE 0142 or CS0447, Computer Organization

Texts:  Mazidi, M.A., and J. G. Mazidi, The 80x86 IBM PC and Compatible Computers (Volume II), Prentice Hall, 1998. 

Course Objectives: Understand how the design of complicated systems is facilitated by the appropriate design of interfaces including hardware, software and human interfaces.  Students are to understand how standards are developed and why they are necessary.  The importance of understanding the dynamics of information flow along with capacity constraints.  It is also the intent of the course to use the personal computer as the platform and to separate the functions and how they interface with each other.

Topics Covered: 

(1)  DEBUG

(2) CREATE, OPEN, WRITE, and CLOSE disk files

(3) Simple Assembly Implementations

(4)  DOS Interrupts

(5) RS232 communications

(6) XMODEM protocol

(7) ISA Bus

(8) SCSI, Centronics

(9) VIDEO Interrupts

(10)  IEEE488 (HPIB / GPIB)

(11) Floating Point Numbers

(12) LCD Interfacing with Centronics Interface

(13) Ethernet (, 10BaseT, 100BaseT

A term long design project is assigned with independent groups of students acting as enterprises.  The subject of the project involves the interconnection of each group result at an interface.  Although each group result is independent, it must interface to, and work with, all of the other group results.  The students establish all of the details for the "standard" of the interface.  The results are then tested.  Previous examples include a Token Ring, Xmodem file transfer, etc.

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1 hr, 20 min.  

Professional Component Contributions: Students must make presentations at design reviews during the term, and then take part in a formal presentation of each project.

Relationship to Program Outcomes: 

	Program Outcomes
	a, b, c, d, e, f, g, h, i, j, k


Coverage includes state-of-the-art hardware interfaces addressing objective A, students must complete a project to be demonstrated to "potential" users addressing B, the understanding of how standards evolve and adapt under changing technical and societal conditions addresses C, and design considerations must include human interface choices, "competitors" products, programming languages and development environment to address D.

How Assessed: Course evaluation by Evaluation of Teaching survey, University of Pittsburgh, constant student feedback.  In addition, the project requires the establishment of standards allowing their progress to be evaluated by the questions they wish to resolve.  Over the years, this course has produced and inspired numerous products that are now marketed around the world with University of Pittsburgh copyrights.  The course has been the recipient of funds from NSF and private foundations.  For two years in a row, student projects have been cited as "Outstanding Contributions" in a national competition.  Student evaluation by projects, homework, and exams.

Actions Taken to Improve Course: Include additional hardware demonstrations and projects have been added in the past year.  Students are encouraged to enter national competitions.  This past year, the department purchased a significant amount of hardware for various demonstrations and experiments.  The course will use the newly endowed John A. Swanson Laboratory.

Prepared by: Marlin H. Mickle

Date Prepared: February 14, 2005

CoE/EE 1186 Software Engineering with Java (3 credits)

Course Description: This course introduces classical and object-oriented software engineering. The approach emphasizes current software practice where systems are developed in incremental stages.  The course uses object-oriented approaches, stresses testing activities throughout development, and considers performance and other quality (non-functional) factors as key to successful design and implementation. Traditional software practices including specification, analysis, architecture, design, implementation, integration, and maintenance are covered.  A semester-long, formal design project that involves the creation of a Java-based, internet application provides students with hands-on experience in contemporary software practice.  Lab instruction and exercises introduce the Java language and include such advanced topics as Java applets, custom networking, remote database access, SQL, and multimedia extensions.

Prerequisites: CoE/ECE 0142 or CoE/CS 447 
Texts: 
(1) Object-Oriented and Classical Software Engineering, 6th Ed. by Stephen R. Schach

(2) Java Course notes for 1186

(3) "Java Programming", by Deitel and Deitel or other Java textbook optional

Course Objectives: This course explores essential software engineering principles through course lectures, labs, and through projects.  Students will learn the scope of software engineering, lifecycle models (with emphasis on incremental approaches), and the object-oriented software development process in detail.  Emphasis is on incorporating testing directly into the process at all stages and on the importance and use of effective software planning and estimation approaches.  A capstone project, implemented in Java, illustrates the engineering and human issues present within a group development effort.

Topics Covered: This course will be broken down into two different tracks: learning software engineering methodology and learning object-oriented software design.  Approximately 60% of the class time will be spent on software engineering methodology and 40% will be spent on software implementation specifics.  
Software Engineering Specific 

Software Life-cycle models

Testing Principles

Rapid Prototyping 

Requirements and Specification
Object-Oriented Analysis 

Implementation Phase

Implementation and Integration 

Maintenance 

Object and Event Oriented Specific

Java Language Fundamentals

Java Operators and Assignments

Objects and Classes

Java Flow Control and Exceptions

Event-Oriented Flow Control

Java Threads

Java Networking 

Internet Database Access using Java

Class/Laboratory Schedule: Class meets twice per week.  Once for a 75-minute lecture and once for a 75-minute combined lecture and lab session. 

Professional Component Contributions: 

Open ended design projects with multiple solution paths

Group projects

Written presentation skills

Use of state-of-the-art Engineering tools (computers and software)

The following are the Course Goals (program objectives)

Course Goal A: To provide students with a balanced coverage of state-of-the-practice in software engineering.   

A1. Students will master an integrated set of concepts in an efficient manner while including the relevant software engineering theory and technology. (a, c, e, k)
A2. Students will be able to integrate and apply knowledge from the basic mathematical, engineering, and scientific areas to solve realistic software engineering problems. (a, c, e)
A3. Students will be familiar with current technology and be able to utilize up-to-date tools and techniques in laboratories and design. (b, e, i, k)
Course Goal B: To provide students with a strong hands-on design and experimentation environment for software development, utilizing industry standard facilities.

B1. Students will use sufficient and appropriate software to explore differing design options and to develop their individual projects. (b, c, e)
B2. Students will work in teams to design their project using the theoretical background developed in courses. (a, b, c, d)
B3. Students will present their results in both written and oral form. (g)
Course Goal C: To provide students with a balanced course that emphasizes the importance of the interaction between technology and business/management decisions. 
C1. Students will have experience in both project planning and design. (b, c, d, e)
C2. As members of a team, students will gain experience in dividing workload and in coordinating and assessing results. (c, d)
C3. Through experience, students will improve their communication skills. (g)
Course Goal D: To provide each student with a significant design experience through a combination of lab exercises, group workshops, and the group capstone project. 

D1. Students will be introduced to a variety of design techniques and will be able to integrate these techniques in a term project. (b, c, d, e, k)
D2. Students will gain experience with realistic technical issues and link these to classroom theory with practical execution. (c, e, f, h)
D3. Students will learn from the experiences of others and will be able to apply ideas and concepts to their own problem. (c, d, e, g, h)
Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, d, e, f, g, h, i, j, k


How Assessed: 

Quizzes and Exams: 40%, Java and Software Engineering Labs: 15%, Group Project: 45%.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Actions Taken to Improve Course: From the feedback received from course evaluations, this course has changed in a number of ways.  The course has shifted from emphasis on life-cycle activities to stress the incremental nature of more contemporary software development.   The course will devote more time to in-class mini-workshops that provide guidance on developing successful projects.  The course project has been broken down into 10 segments to alleviate ambiguity and to provide a more structured approach to utilizing a software process.  The project and the project’s software process will teach students methods for handling each phase of a software engineering project.  

Since the last ABET visit a lab component has been added to provide an active learning of software implementation.  Computer aided software engineering (CASE) tools have been added to this course to assist in the specification of software behavior.  Specifically, IBM Rational Rose is used to define particular use-case scenarios, sequence diagram, and collaboration diagrams.  This enables students to see how industry-grade software tools are created.   To enhance the concepts of software engineering, which are most useful in large design projects, the course now contains a semester long team-based project, typically utilizing teams of 3-4 students.  Additionally, an Oracle database server has been setup with laboratory exercises that show students how Java programs can access remote data through the Internet.  Many teams use this database server as a core component to their project.

Prepared by: Sholom Cohen
Date Prepared: September 25, 2006
CoE/EE 1192 Introduction to VLSI Design (4 credits)

Description: 1192 is an introductory to intermediate level course in digital integrated circuit design with emphasis on developing understanding and intuition at all levels from physical through architecture.  The course contains an overview of the principles of both MOSFET's and BJT's and focuses on various design styles for digital circuits such as 

static/dynamic/domino CMOS.  Other circuit design styles such as BiCMOS and ECL circuits are analyzed briefly.  Both combinational and sequential circuits are discussed, and the performance characteristics and tradeoffs of these circuits are analyzed.  Circuit simulation techniques–specifically, the circuit simulator hspice–are extensively used.  On a higher level of abstraction, there is exposure to the Verilog Hardware Description Language and simulation with Verilog using simple to moderate examples.  Other CAD tools for circuit physical design and simulation are used.

Prerequisites: CoE/EE 0142 or CoE/CS 0447, Computer Organization, senior status.

Elective course.

Required Texts: (1) J. Uyemura, Introduction to VLSI Circuits and Systems, John Wiley and Sons, Inc., 2001.  (2) I. Sutherland, B. Sproull, and D. Harris, Logical Effort: Designing Fast CMOS Circuits, Morgan Kaufmann Publishers, 1999.
Additional Texts: (1) N. Weste and D. Harris, CMOS VLSI Design: A Circuits and Systems Perspective, Third Edition, Addison Wesley, 2004.  (2) S. Palnitkar, Verilog HDL: A Guide to Digital Design and Synthesis, Second Edition, Prentice-Hall, Inc., 2003.  (3) Professional literature such as the IEEE Transactions on Computers, on VLSI Systems, on Computer-Aided Design, and on Circuits and Systems, as well as the IEEE Journal of Solid-State Circuits.
Course Objectives:  

1. To develop a formal understanding of the operation of devices and to gain an intuitive insight into the semiconductor industry evolution and trends.

2.  To learn fundamental principles underlying digital design using semiconductor devices and to understand the performance characteristics of these digital circuits.

3.   To develop an appreciation of the issues involved in the modeling, simulation, and physical design of digital semiconductor circuits and to understand how to effectively use a variety of Computer-Aided Design (CAD) tools.

4.  To develop problem-solving skills in order to be able to successfully approach a digital design project of medium to high complexity in the second semester (1193).

Topics Covered: Introduction and motivation, UNIX/X-windows/text editors, VLSI design process, simple CMOS from concept to logic and circuits, Verilog HDL description and documentation of designs, hspice simulation, Cadence Vrtuoso tutorials and physical design.  Details of the MOS transistor, CMOS fabrication process, CMOS inverter.  Second-order effects in the CMOS inverter and more complex CMOS circuits, electrical and physical design rules, parasitic impedances, performance characteristics, power dissipation, and scaling issues.  Standard CMOS logic gates, system timing, performance optimization through circuit sizing.  Transmission gate design styles, and generalized procedures for designing transmission gates based circuits for arbitrary functions.  I/O’s and pad structures.  System timing revisited, microarchitecture issues, introduction to sequential circuit design.  Dynamic MOS circuit design style and its advantages and flaws.  Race-free dynamic styles, such as domino dynamic circuits, bubble-pushing procedures, and domino circuits problems based on the lack of inversion.  System issues such as system-wide simulation, testing, packaging and ESD protection.  System clocking and timing issues, design of the clock distribution network.  Scan-design for testing.  Test generation and fault analysis.  Performance optimization of MOS-based circuits–the method of Logical Effort.  Mathematical foundations and derivation of the method.  Application on a variety of circuits–from single gates to more complex datapath structures.  Design examples.  A moderate complexity project to be planned, designed, simulated, and debugged in approximately 4-6 weeks.

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1 hr, 15 min.  In addition, a 1 hour/week laboratory session is used to demonstrate the software CAD tools.  Considerable additional unscheduled laboratory time is required and made available to the students in this course in our dedicated VLSI CAD and Design Automation Lab in Benedum Hall 370.

Professional Component Contributions: 

Open ended design projects with multiple solution paths.

Group projects.

Written presentation skills.

Use of state-of-the-art Engineering tools (computers and software).

Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, d, e, f, g, i, j, k


How assessed: 7-10 Laboratory Projects, Two or Three Exams, 4-7 Homework Assignments, and one project with a moderate level of difficulty.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Prepared by: Ivan S. Kourtev.

Date Prepared: May, 2005.

CoE/EE 1193/2193 Advanced VLSI Design Project (3 credits)

Description: The 1193 course is organized as a full semester-long project.  Students team-up in small groups (about four to six students depending on enrollment) which design and implement different VLSI projects of moderate to high complexity.  These projects are of significant difficulty requiring an in-depth understanding and analysis of various directions of the design space.  Students explore their design assignments within various levels of abstraction, starting at the specifications and architecture levels and going all the way down to the physical level.  At the conclusion of the course, completed and simulated student designs are submitted for fabrication by the NSF MOSIS (MOS Implementation Service) academic program or through a participating academic partner.

Starting in the 2002/2003 academic year, this course has been taught on a collaborative basis–as a part of the Digital Sandbox Initiative–with Carnegie Mellon University and The Pennsylvania State University as the other two participating institutions.  An audio-visual infrastructure is in place to enable simultaneous attendance of lectures by students at all three universities–the lecture is delivered from a single source and observed at all participating institutions.  Several times throughout the semester, the students also participate in multi-sites design reviews.  Students deliver periodic updates on their progress to a three-university audience that acts as an additional motivator for high performance in this advanced course.

The circuit implementation is realized in a standard CMOS process.  All high-level descriptions are designed, simulated, and synthesized using the Verilog Hardware Description Language.  Silicon Assembly is accomplished using Cadence’s SOC Encounter.  Verification is accomplished using assertions and (in some cases) the e-language.
Prerequisites: CoE/EE 1192, senior or graduate status.

Required Texts: (1) J. Uyemura, Introduction to VLSI Circuits and Systems, John Wiley and Sons, Inc., 2001.
Additional Texts: (1) N. Weste and D. Harris, CMOS VLSI Design: A Circuits and Systems Perspective, Third Edition, Addison Wesley, 2004.  (2) S. Palnitkar, Verilog HDL: A Guide to Digital Design and Synthesis, Second Edition, Prentice-Hall, Inc., 2003.  (3) S. Palnitkar, Design Verification with e, Prentice-Hall, Inc., 2002.. (4) I. Sutherland, B. Sproull, and D. Harris, Logical Effort: Designing Fast CMOS Circuits, Morgan Kaufmann Publishers, 1999.  (5) Professional literature such as the IEEE Transactions on Computers, on VLSI Systems, on Computer-Aided Design, and on Circuits and Systems, as well as the IEEE Journal of Solid-State Circuits.
Course Objectives:  

1. To strengthen understanding and practice of fundamental principles underlying digital design using a modern CMOS ASIC semiconductor design process.  

2.  To deepen the understanding and appreciation of all issues involved in the modeling, simulation, and physical design of ASIC CMOS circuits and to improve effective use of a variety of complex Computer-Aided Design (CAD) tools.

3.  To strengthen problem-solving and team-working skills in order to successfully tackle a digital design project of high complexity.

Topics Covered: Introduction and motivation, in-depth description of the ASIC design flow and the CAD Tools used in this design flow.  Silicon boot camp: an intense one-month period of Verilog HDL from concept to synthesis.  Structured Verilog design and principles of hierarchy, improve understanding and description of concurrency in hardware, practice writing synthesizable Verilog HDL descriptions.  Learn and practice various verification approaches such as assertion-based verification.  Optional coverage of the e-language.  Architectural design specifications and discussion.  Examples of past projects include a network-on-a-chip based Low Density Parity Check (LDPC) decoder and a low power, speech-recognition on-a-chip design.  Design specification at the architecture level, developing a verification framework, synthesis, Silicon assembly.  Multiple periodic progress updates and a final presentation and design document.

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1 hr, 15 min.  In addition, a 1 hour/week laboratory session is used to demonstrate the software CAD tools.  Considerable additional unscheduled laboratory time is required and made available to the students in this course in our dedicated VLSI CAD and Design Automation Lab in Benedum Hall 370.

Professional Component Contributions: 

An open ended design projects with high-level specification and multiple solution paths.

Group project.

Written and oral presentation skills.

Use of state-of-the-art Engineering tools (computers and software).

Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, d, e, g, i, j, k


How assessed: Three to four (3-4) major laboratory projects during the silicon boot camp phase.  Three to five periodic public progress update presentations.  One final in-depth public presentation and a written in-depth report are required, including all relevant design data.  One project with a high-degree of difficulty is required.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc. 
Actions Taken to Improve Course:  There have been many improvements in this course since the last ABET visit.  The most significant include the use of industry strength VLSI design tools, the collaborative interaction with Carnegie Mellow and Penn State, and the new state-of-the-art CAD/CASE Classroom complete with 48 workstations and associated facilities.
Prepared by: Ivan S. Kourtev.

Date Prepared: May, 2005.

COE/CS 1501 Algorithm Implementation (3 credits)

Description:  This course covers a broad range of the most commonly used computer algorithms.  Some examples include algorithms for sorting, searching, encryption, compression and local search.  The students will implement and test several algorithms.  The course is programming intensive.

COE/CS 1501 is required for the COE Major
Prerequisites: COE/CS 0445
Text: Algorithms in C++, Robert Sedgewick 

Course Objectives: The primary goal of this course is to give students knowledge of the complexities of algorithm implementation and to examine the details of implementing several non-trivial algorithms into working applications.  A secondary goal is to show the students examples of many different types of computer algorithms and how they are implemented.

Topics Covered Include: 

· The basics of algorithm analysis using polynomial and integer addition; multiplication (repeated addition, grade-school algorithm, divide and conquer); and exponentiation (naive, and divide and conquer).  

· Cryptography; Vernam Cipher and block ciphers; public key encryption; RSA cryptosystem as an application of arithmetic on large numbers; digital signatures  

· Quicksort and worst-case, average-case analysis; Quicksort variations; expected case of randomized algorithm. 

· Hashing; what makes a good hash function; linear probing and double hashing; closed addressing via separate chaining. 

· Trees/radix search trees; string searching; naive, basic non-linear Boyer-Moore, and Rabin-Karp search algorithms

· Entropy, file compression; lossy vs. lossless compression; basic idea of Huffman's encoding; Lempil-Ziv-Welch (LZW) file compression. 

· Basic geometric algorithms; simple closed path; point in polygon.  

· Graph search; breadth first search; connected components; shortest path in unweighted graphs; depth first search; biconnected components; priority search algorithms for the shortest path (Dijkstra) and minimum spanning tree problems; priority queues for priority first search.

· Network flow; Ford-Fulkerson with the two Karp-Edmonds methods for finding augmenting path.

· Non-computability and NP-completeness.

· Exhaustive search, pruning, backtracking, branch and bound algorithm for TSP in graphs, local search, the 2-OPT algorithm for TSP, dynamic programming (examples include: subset sum, Knapsack, edit distance and the Unix diff command)
· Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1 hr, 15 min.  There is a recitation section associated with this course, which meets once a week for 1 hour.

Professional Component Contributions: Open-ended design projects, use of state-of-the-art engineering tools (computers and software)

Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, e, i, k


How Assessed: Exams ~50%, software design and implementation assignments ~50%.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.  Periodic review of the course content is also done by the faculty.

Changes to Course Since Last Review:  Since the prerequisite COE/CS 0445 course is now taught in Java, many of the COE/CS 1501 projects are now done in the Java language.  However most of the COE/CS 1501 course content is taught in a language-independent manner.
Prepared by: John Ramirez 
Date Prepared: March 9, 2005

CoE 1502 Advanced Digital Design (3 credits)

Description: This course is designed to complement the Computer Architecture course CoE/CS 1541. It covers both the theoretical and practical considerations in the design of modern computing systems using computer aided design tools and programmable logic devices.

Prerequisites: CoE/CS 0445, CoE/EE 0142 or CoE/CS 0447, corequisite CoE/CS 1541

Required Text: The Students Guide to VHDL, Peter Ashenden, Morgan-Kaufmann Publishing
Recommended Text: Computer Organization and Design: The Hardware/Software Interface David Patterson and John Hennessey, Morgan Kaufmann Publishing

Course Objectives: To use design experiences with commercial CAD tools to reinforce the students’ understanding of Computer Architecture and to develop the design skills necessary for the successful implementation of complex digital systems.  

Topics Covered: This course covers microprocessor design in the context of practical experiences using modern CAD tools. Topics range from the logic structure within functional units through instruction pipelining and the memory hierarchy. This presentation is interleaved with instruction in design methodologies including hardware description languages, modeling, design synthesis and programmable logic devices. The course web site is http://www.cs.pitt.edu/~don/coe1502. It is currently taught using the Mentor Graphics design tool suite. 

· Unit 1: Modern CAD tools and techniques /ALU design exercise

· Unit 2: RTL level design/Multi-Cycle CPU exercise

· Unit 3: Exception Processing/design exercise

· Unit 4: Bus Interface and Memory Controller/design exercise

· Unit 5a: Pipelined processor design exercise (completed in design team with 5b)

· Unit 5b: Primary cache controller design exercise (completed in design team with 5a)

Class/Laboratory Schedule: This is a laboratory/lecture course that meets twice a week for 1hr, 20 min followed by 40 minutes of reserved lab time under supervision of teaching assistants.  Substantial unscheduled laboratory time is also required for the design exercises.
Additional Laboratory Topics: 

· Design capture using multiple views.

· VHDL

· Logic simulation flows

· Design Synthesis flows

· Programmable logic devices (FPGA’s)

· Hardware measurements with a logic analyzer.

 Professional Component Contributions: 

Open ended design projects with multiple solution paths

Group projects

Written and oral presentation skills

Use of state-of-the-art Engineering tools (computers and software)

Relationship to Program Outcomes:

	Program Outcomes
	a, b, c, d, e, g, i, j, k


How assessed: Written specifications for the pipeline-cache project teams, weekly evaluations of student group progress on term projects, midterm exam, final live demo presentation and written report.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Actions Taken to Improve Course: 
Prepared by: Donald Chiarulli

Date Prepared: March 31, 2005

CoE/CS 1541 Introduction to Computer Architecture (3 credits)

Description: Examination of computer architecture and hardware system organization. Topics include CPU organization, sequential and microprogrammed control, instruction set implementation, memory organizations, input/output structure, peripherals and interfacing, and multiprocessor organization. 

Prerequisites: CoE 0445 Information Structures, CoE 0142 or CoE 0447 Computer Organization

Texts: Computer Organization and Design - The Hardware/Software Interface, David Patterson and John Hennessy, Third Edition - Morgan & Kaufmann. 

Course Objectives: See description above.

Topics Covered: Introduction and MIPS ISA, assembly language, single cycle CPU, multiple cycle CPU, Pipelining, memory organization, cache organization, associative caches, virtual memory, I/O devices, busses, multiprocessors, bus-connected multiprocessors, network-connected multiprocessors.

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1 hr, 15 min.

Professional Component Contributions: This course contributes to the one and one-half years of engineering science and design topics. Students use of state-of-the-art engineering tools (computers and software)

Relationship to Program Outcomes:

	Program Outcomes
	a, c, e, j, k


How Assessed: Homework (25%), Exam 1 (25%), Exam 2 (25%), Final Exam (25%).  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Actions Taken to Improve Course: 
Prepared by: Rami Melham
Date Prepared: February 14, 2005

CoE/CS 1550 Introduction to Operating Systems (3 credits)

Description: The purpose of this course is to understand and use the basic concepts of operating systems, common to most computer systems, which interfaces the machine with the programmer.    In particular, this class is meant to introduce processes such as the processing unit, process management, concurrency, communication, memory management and protection, and file systems.

Prerequisites:  CoE 0447 or CoE 0142, Computer Organization

Texts:  Silberschatz and Galvin, Operating Systems Concepts, Addison Wesley, 1997

Course Objectives: The successful student will be able to understand the basic components of a computer operating system, and the interactions among the various components. The course will cover an introduction on the policies for scheduling, deadlocks, memory management, synchronization, and file systems. The students will implement solutions via designing C/C++ programs, and through an operating system emulator.

Topics Covered:

          OS history and concepts 

          Processes and its ramifications 

               Scheduling 

               Inter Process Communication (IPC) 

               Deadlocks 

               Mutual Exclusion and Critical Sections 

               Synchronization 

          Concepts of scheduling in real-time systems (including multimedia) 

          Memory: management, policies, implications 

          File systems: abstractions, internals, security/protection, case study (AFS) 

          IO subsystem: interrupts, disk IO, timing services, naming services 

          Real-time and distributed systems related issues

Class/Laboratory Schedule: The lecture for this course typically meets twice a week for 1-hour, 20-min.  In addition, there is a 1-hour recitation and a 1-hour laboratory each week.

Professional Component Contributions: Students learn how to approach real world problems; make assumptions, consider economic and scientific factors.  Students also learn how to examine and design real-world software and the internals of an operating system.

Relationship to Program Outcomes:

	Program Outcomes
	a, c, j, k


How Assessed: The grade is determined as follows: 30% midterm, 35% final exam, 5% pop quizzes, 30% programming and software design projects, 5% class participation bonus.  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Actions Taken to Improve Course: 
Prepared by: Daniel Mosse’

Date Prepared: February 14, 2005

 CoE/CS 1651: Advanced Systems Software (3 credits)

Description: Operating systems are fundamental to all modern computers.  These systems are characterized by a wide range of functionality and complexity. All variants, however, use a core set of ideas. The purpose of the course is to discuss issues of fundamental importance in the design of operating systems. The subjects discussed include processes, semaphores, monitors, interprocess communication, scheduling, memory management, paging, segmentation, file systems, security and protection mechanisms. The objective of the course is to provide a clear understanding of these key problems and bring awareness of the known solutions to these problems and to the limitations of these solutions.

Prerequisites:  CoE/CS 1550 Operating Systems

Texts:  Silberschatz and Galvin, Operating Systems Concepts, Addison Wesley, 1997

Course Objectives: The successful student will be able to understand components of the computer operating system, analyze policies for scheduling/deadlocks/memory management/etc, design solutions for different OS problems, implement these solutions via designing C programs (accessing the low-level hardware components), and distinguish among the different OS methodologies.  Time permitting, we will also study advanced concepts, such as distributed systems.

Topics Covered:

        - OS history and concepts

        - Memory: management, policies, and implications

        - File systems: abstractions, internals, security/protection, case study (AFS)

        - IO subsystem: interrupts, disk IO, timing services, naming services

        - Processes and its ramifications

                - Scheduling

                - Inter Process Communication (IPC)

                - Deadlocks

                - Mutual Exclusion and Critical Sections

        - Advanced concepts with case study  (time permitting)

                - Distributed systems

                - Real time systems

     - Fault tolerant systems

Class/Laboratory Schedule: 3 hours per week, 1 extra hour for labs per week

Professional Component Contributions: Students learn how to approach real world problems; make assumptions, consider economic and scientific factors.  Students also learn how to examine and design real-world software and the internals of an operating system.

Relationship to Program Outcomes:

	Program Outcomes
	a, c, e, i, j, k


How Assessed: 2 exams (midterm 30%, final 35%), 4 design projects (35%), class participation bonus (5%).  End-of-term student course evaluations provide regular feedback on success of teaching, number and quality of examples, quality of text, etc.

Actions Taken to Improve Course: 
Prepared by: Daniel Mosse’

Date Prepared: February 14, 2005

COE/EE 1885: Undergraduate Seminar (0 credits)
Description: Seminars are designed to acquaint the student with aspects of engineering that are not normally encountered in classes and school activities and include a wide range of topics such as the significance of engineering as a profession, ethical problems in engineering, and skills required for a successful engineering career. 

Prerequisites: none

Tests: none

Course Objectives: The purpose of the seminar series is to address issues that are covered only indirectly in regular courses. These issues include career development, professionalism, and ethics, among others.

Topics Covered: Each term, seminars are arranged to cover the following themes:

1) Options available in the undergraduate program (areas of concentration, minors, Co-operative education, Study Abroad, faculty research interests and design opportunities)

2) The role of the IEEE in the Engineering profession

3) Career paths for engineers (speakers from industry)

4) Technical areas of interest to students (speakers from industry and university)

5) Ethical issues in engineering

6) Role of teams in industrial practice

Class/Laboratory Schedule: Seminars are held every week. Each student is required to attend 6 seminars per term. Seminar topics are arranged on 4-week cycles: week 1 is for all students; week 2 is for sophomores; week 3 is for juniors; week 4 is for seniors. The cycle is repeated 3 times per term.

Professional Component Contributions: Seminars each term deal with a range of professional issues, such as how to succeed as a young engineer; the engineers responsibility to his or her employer, society, and him or her self; career development; continuing education; ethics.

Relationship to Program Outcomes:

Industry speakers consistently emphasize the importance of written and oral communication skills (Outcomes c, d, f, g, h, I, j).

Seminar addresses the use of teams in industrial practice. Industry speakers often discuss the use of teams in their companies. (Outcome d).

Industry speakers often comment on the importance of non-technical courses and the need for knowledge outside specific technical disciplines (Outcomes c, g, h, i, j).

Information on international programs and how these programs can be fit into the undergraduate curriculum is presented in specific seminars. Students who have participated in these programs describe their experiences (Outcomes c, f, g, h, j).

Specific seminars are scheduled to introduce issues involving ethics (Outcomes f, h, j).

	Program Outcomes
	c, d, f, g, h, i, j


How Assessed: Value of seminar will be included in exit interviews with students; topics are reviewed in weekly discussions with IEEE Student Chapter officers.

Actions Taken to Improve Course: 
Developed cycles of presentations so those students do not have to attend seminars that are not relevant to them. (For example, a seminar on the Cooperative Education program is not relevant to seniors.) Speakers from industry have been asked to discuss what their companies do, in response to interest expressed by students.

We have offered several new venues to address the ethics issue.  For several years we utilized the Dilbert Ethics Game with the students.  This was developed for Lockheed as a tool to highlight business related ethics issues in the workplace and revolves around case studies.  This past year we utilized the video produced by the National Institute for Engineering Ethics called “Incident at Morales, An Engineering Ethics Story”.  Again, the goal is to introduce students to ethics related decisions that they may face in the workplace.
We have had several presentations by students who have participated in the study abroad program and those that have attended the Semester at Sea program.  The goal here is to encourage a broader participation in these programs while at the same time making students aware of the global nature of the industry that they are about to enter.

Prepared by: J. R. Boston

Date Prepared: February 14, 2005

CoE/EE 1896 – Senior Design Project (3 credits)

Description:  A full-term project involving definition, literature search, prototype design, construction; with written and oral reports. 

Prerequisites:
Senior status or permission of instructor.

Required Texts: none

Course Objectives: Provide students with an in-depth design experience. Students implement design projects through teams. The teams define the project and prepare a proposal that includes a plan for implementation and evaluation criteria. The projects are formally presented to the class and to the entire Department at the Senior Design Exposition, a program presented at the end of each fall and spring term.

Topics Covered: varies

Class/Laboratory Schedule: varies

Professional Component Contributions: Prepares students to deal with open ended design projects, evaluation of alternative solutions, project planning and evaluation, and working in teams. 

Relationship to Program Outcomes:

(a)
Ability to apply knowledge of mathematics, science, and engineering


Students apply theoretical course material to real problems by considering and evaluating alternative approaches to their design problem. They learn the value of preliminary analysis and the limitations of mathematical models.

(b)
Ability to design and conduct experiments, as well as to analyze and interpret data


Students formulate, design and conduct preliminary experiments and studies for their projects.

(c)
Ability to design a system, component, or process to meet desired needs within realistic constraints


Purpose of the course is to carry out a design project from inception to prototype.

(d)
Ability to function on multi-disciplinary teams


Students complete the design projects in teams. 

(e)
Ability to identify, formulate, and solve engineering problems


Purpose of the course is to carry out a design project from inception to prototype.

(f)
Understanding of professional and ethical responsibility


A specific part of the senior design course involves consideration of ethical aspects of students’ projects.

(g)
Ability to communicate effectively


Students prepare proposals, implementation plans, and a final written report. They also prepare oral and poster presentations on their projects for the Senior Design Exposition, at which they present and discuss their projects.

(h)
Broad education necessary to understand the impact of engineering solutions in a global and societal context


Students consider non-technical issues that arise in their design projects and how the resolution of these issues affects the success of the implementation.

(j)
Knowledge of contemporary issues


Students are expected to discuss the background of their design problem and the constraints on its solution in terms of current technical, social, and political issues.

(k)
Ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


Most design projects require students to utilize modern engineering tools.

	Program Outcomes
	a, b, c, d, e, f, g, h, j, k


How assessed: Students prepare written planning and final reports, and they report their progress throughout the term. They also prepare a poster and an oral presentation on their project.

Actions Taken to Improve Course: The number of design courses has been reduced to encourage cross-specialty projects. We are adding lecture presentations and workshop experiences as part of the design course to formally address issues such as working as part of a team, dealing with adversity, ethics in design, budgeting and planning, and time management.

Prepared by: J.R. Boston

Date Prepared: February 14, 2005

CoE/EE 1898 – Independent Study (3 credits)

Description:  
An investigation of an approved engineering subject under the supervision of a faculty monitor. This course must be approved in advance by the faculty monitor. 

Prerequisites:

Permission of instructor.

Required Texts:
none

Course Objectives: Provide students with an opportunity to pursue special topics or programs of interest to them and a faculty member. The course can be used to satisfy the Senior Design requirement.

Topics Covered: 
varies

Class/Laboratory Schedule: varies

Professional Component Contributions: This topic will typically deal with current application areas, new methods, and/or implications to society of applications of technology. Students utilize their knowledge of math, physics, electrical and computer engineering to study particular applications, and they are introduced to a wide range of considerations, both technical and non-technical, concerning these applications.

Relation to Program Outcomes: The relation of this course to the Program Outcomes will depend on the particular topic studied. The course can be used to address problems related to professionalism in engineering and societal concerns with technology. It is a primary mechanism to allow students to develop background knowledge for a particular purpose or to participate in a project of interest to the student and a faculty member. 

	Program Outcomes
	b, c, d, e, g, k


How Assessed: Students' assessment will include homework assignments, projects, exams, and written and oral presentations, as appropriate to the course. If this course is being used to satisfy the Senior Design requirement, students prepare a formal proposal, a written final report, and poster and oral presentations for a Senior Design Exposition.

Prepared by:
J.R. Boston

Prepared Date: February 14, 2005

ENGR 1500: Balancing Cost, Schedule and Risk 
Description:  
This course introduces engineering students to ethical problem solving: the ability to recognize and resolve those ethical dilemmas that arise in professional practice.  An ethical problem solving method is presented.  Cases examine situations where cost and schedule pressures have led to increased risk.  

Prerequisites:

Junior or senior status; co-op experience is desirable 

Required Texts:
C.E. Harris, Jr., M.S. Pritchard and M.J. Rabins, “Engineering Ethics: Concepts and Cases, Third Edition; Wadsworth, 2005.

L. Shuman and H. Wolfe, Case Reader for ENGR 1500

Course Objectives: 


Learn to recognize ethical dilemmas that may arise in professional practice

Learn a process for resolving ethical dilemmas; to achieve win-win situations



Study the “classic” engineering ethics cases

Topics Covered: 
See below

Class/Laboratory Schedule: varies

Relation to Program Outcomes: 

	Program Outcomes
	d, f, h, j, g, i


How Assessed: Students' assessment will include homework assignments, projects, exams, and written and oral reports and presentations, as appropriate to the course. 

Prepared by:
Larry Shuman

Prepared Date: June 20, 2005

Sample Week to Week Engr 1500 Schedule
	Week
	Tuesday Class


	Reading and Assignment
	Thursday Class
	Reading and Assignment

	1
	Why study ethics?  Why emphasize global issues?
	HPR, Chapter 1 
	“Tools’ and “Artificial heart”; “Incident at Morales.”
	

	2
	“Incident at Morales”; Codes of Ethics
	Chapter 1, p. 17
	“Complications”; Responsibility in engineering
	Reader; Chapter 2

	3
	“Promotion” and “Recommendation for a Friend”; Moral reasoning
	Chapter 3
	Framework for engineering ethics
	PSHW Chapter 2 in Reader

	4
	Moral Reasoning; engineering approaches to ethics
	Chapter 4
	Normal accidents
	Perrow, pp. 159-161

	5
	Piper Alpha; re-examine Columbia
	Reader
	Safety, Risk and Liability
	Chapter 7

	6
	Costs and costing
	
	Complete costing
	

	7
	Doors on the DC-10; 

Ford Pinto
	Reader

HPR- Case 43
	Bhopal – who is at fault?
	Reader

	8
	Decision theory
	
	Complete decision theory and probabilistic risk assessment
	

	9
	Tiles on the Shuttle
	Reader
	Engineers as employers; whistle blowing.
	Chapter 8

	10
	Tischler – an ethical engineer
	PSHW- Chapter 8, Reader
	Challenger – the Case
	

	11
	Challenger II – video and further discussion
	
	Reexamination of Columbia – “Columbia’s Last Flight”

“Dogged Engineer”
	Reader

	12
	Engineering and the Environment
	Chapter 9
	“Death in the Workplace”; “Incident at Morales” re-examination; Gilbane Gold
	Cases 27 and 28

	13
	International Engineering – doing business in other countries
	Chapter 10
	Child Labor  – is it right?
	Reader

	14
	Intellectual property 1 – CDs and DVDs; “Recording industry goes after students”; “The race to kill Kazaa.
	Reader
	Thanksgiving break – no class
	

	15
	Intellectual property 2
	
	Reports - Round 1
	

	16
	Reports Round 2
	
	Reports - Round 3
	


Note: While this course is elective, it is taken by many Computer Engineering students.

C. Faculty Resumes'
James T. Cain

Professor

Education:


BS in Electrical Engineering, University of Pittsburgh, 1964


MS in Electrical Engineering, University of Pittsburgh, 1966


PhD in Electrical Engineering, University of Pittsburgh, l970

Service at University of Pittsburgh:


1966‑1970
Assistant Instructor of Electrical Engineering, University of Pittsburgh


1970‑1977
Assistant Professor of Electrical Engineering, University of Pittsburgh


1977‑2001
Associate Professor of Electrical Engineering, University of Pittsburgh

1996-2001 Associate Professor of Computer Engineering, University of Pittsburgh


2001 – Present
Professor of Electrical Engineering, University of Pittsburgh


2001 – Present  Professor of Computer Engineering, University of Pittsburgh


2002 – Present  Executive Director, Swanson Center for Micro and Nano Systems
Related Experience:

University of Karlsruhe, Visiting Professor, May – August, 1998; 


General Electric: Distribution Equipment Division, Consultant ‑ Sept - Nov 1982; 

Westinghouse Electric Corporation: Savannah River Company, Consultant - October 1996- Present; Water Reactor Divisions, Consultant ‑ June 1978‑May 1983; Pressurized;Water Reactor Systems Division, Full Time Consultant ‑ September 1974‑August 1975; Part Time Consultant September 1975‑March 1976; Computer and Instrumentation Division, Consultant ‑ May 1972‑September 1973; Headquarters Manufacturing Laboratory Consultant ‑ November‑December 1971; Computer Systems 
Division, Full Time ‑ June 1966‑August 1966 and May 1967‑August 1967, Consultant ‑ September 1966‑April 1967; 

Bell Telephone Laboratories: Electronic Switching Systems Division, Member Technical 


Staff ‑ April 1965‑September 1965; 

Bell Telephone Company of Pennsylvania: Western Area Headquarters Engineering, 


Engineer – April 1963‑August 1963

Principal Publications (1994-present):

"SoC Design Skills:  Collaboration Builds a Stronger SoC Design Team, " Co-authors: P. Khosla, H. Schmit, M. J. Irwin, V. Narayanan, S. P. Levitan, D. Landis, Proceedings of Micro-Systems Educators Workshop (MSE 2001), Los Vegas, NV, June 17, 2001
"Energy Harvesting for DNA Gene Sifting and Sorting," Co-authors: William C. Clark, Laura Schaefer, Wlodek Moldeki, Dan Ulinski and Marlin H. Mickle, International Journal of Parallel and Distributed Systems and Networks, Special Issue on Energy Harvesting, September, 2001.

"ClusterNet NIOS: Utilizing Central Processing within a Cluster’s Network Switch, " Co-authors: R. Hoare, M. Volkar, B. Farren, and M. Hordijk, Proceedings of the 6th World Multiconference on Systemics, Cybernetics and Informatics, July 14-18, 2002.

"The Practicalities of ‘The Internet of Things’ with Extensions, " Co-authors: Marlin H. Mickle, Chris Capelli, Harold Swift, Alex Wang, Craig Harmon, Brian Dunn, Dean Hornsby, Proceedings of the International Conference on Electronic Commerce Research, 2002 

"Three Dimensional Sensing for Environment and Security Control, " Co-authors: Marlin H. Mickle, Michael R. Lovell, Laura Schaefer, and Alex Wang, Proceedings of the IEEE International Conference on Systems, Man, and Cybernetics, 2003

"Short Courses in system-on-a-Chip (SoC) Design, " Co-authors: I. Kourtev, R. Hoare, S. Levitan,  B. Childers, D. Chiaurulli, D. Landis,  Proceedings of the Microelectronics Systems Education Conference,  June 2003.

"Microelectronics Education as Workforce Development," Co-author: D. Landis, Proceedings of the Microelectronics Systems Education Conference, June, 2003
"Protocol and Device Model for Remote Autonomous Devices with Limited 

Power", Co-authors: Marlin H. Mickle, Minhong Mi, and Timothy Minor, International Journal of Computers and Applications, 2005.
Professional Societies:
 

Institute of Electrical and Electronic Engineers (Fellow) - Computer, Education, Power


Engineering, Control Systems, and Robotics and Automation Societies; 

Association for Computing Machinery;

American Society for Engineering Education; 
 Sigma Xi

Recent Honors and Awards:


- Distinguished Alumnus Award, Department of Electrical Engineering, University of 
Pittsburgh, 1994.

- Golden Key National Honor Society, Honorary Member, 1994.

- Computer Society Richard E. Merwin Award for "Outstanding Sustained 


Contributions and Leadership in Education and the Computer Profession," 1995.

- IEEE Millennium Medal for “Continuous and Outstanding Service to the


Profession,” 2000
- CSAB Fellow for “Leadership in Computer Science Accreditation,” 2004

Institutional Service (1994-present):


University - Member, Senate Council/Faculty Assembly, 1981-1984, 1993-1996, 1999-

2005; Member, Provost Planning and Budget Committee, 1993-2000, 2002-2005

School
- School of Engineering Planning and Budget Committee, Member, 1992, 1993, 


Chairman, 1994-1996, 1999 – 2005

Department - Chair, Space Committee, 2004-2005,  Member, Graduate Student

Recruiting Committee, 2003-2004; Member, Faculty Search Committee, 2000-2005; Member, Graduate Curriculum  Committee, 1999-2000, 2003-2005; Member Chair’s Advisory Committee, 2001-2002

Professional Service (1994-present):

IEEE - Member, IEEE Fellows Committee, 2005; Vice Chairman, Awards Board Medals
 Council, 2003-2005; Member, Awards Policy and Procedures Committee, 2003-2005;  Chairman, Committee on Global Accreditation Activities, 2002; Vice Chairman, Awards Board 2002; Member-at-Large, Awards Board, 2000 – 2001; Chair, Joint National Society Awards Task Force, 1999 - 2003

IEEE Computer Society - Chair, Fellow Evaluation Committee, 2004, Vice-chair, 2003;

 Member, Conferences and Tutorial Board, 1999-2005; Vice Chair, Awards Committee, 2002, member 2003-2005; Chair, Taylor Booth Award Selection Committee, 2003-2005;  Member, Latin America Activities Committee, 2003-2005; Member, Computer Editorial Board, 1996 – 2005
ICACIT, Instituto de Calidad en Acreditación de las Carreras de Ingeniería y

 Tecnología, Peru,- Member, Board of Directors, 2001-2005
Donald M. Chiarulli

Professor
Education:

Ph. D., Computer Science, Louisiana State University, 1986

M. S.,  Computer Science, Virginia Polytechnic Institute, 1979

B. S.,   Physics, Louisiana State University, 1976

Academic Experience:

Professor, 1998-Present, Department of Computer Science, University of Pittsburgh

Professor, 1998-Present, Computer Engineering Program, University of Pittsburgh.

Associate Professor, 1992-1998, Department of Computer Science, University of Pittsburgh

Assistant Professor, 1986-1992, Department of Computer Science, University of Pittsburgh

Instructor/Research Associate, 1979-1986, Department of Computer Science, Louisiana State University.

Research Assistant, 1977-1979, Hardware and Network Services, Virginia Polytechnic Institute Computing Center, Virginia Polytechnic Institute, Blacksburg, Virginia.

Awards and Service:

Subject Area Editor; Journal of Parallel and Distributed Computing Optical and Optoelectronic Computing
Program Committee; IEEE/LEOS 12th Annual Workshop on Interconnections within High-Speed Digital Systems; Santa Fe, MN; May 2004

Best Paper - 34th IEEE/ACM Design Automation Conference, Design Methodology, 

Best Paper - 1996 International Conference on Neural Networks.

Patent -  Processor Utilizing Reconfigurable Process Segments; Co-inventors: W. Rudd and D. Buell; Reg #4748585; May 1988.

Patent - An Optical Selector Switch; Co-inventors: R. Melhem and S. Levitan; Reg #4883344; September 1988.

Patent – Optelectronic Multi-Chip Modules Using Imaging Fiber Bundles; Co-inventors: S. Levitan, M. Robinson, K. Tatah; #6633710; October 2003.

Patent – Power Efficient, High Bandwidth Chip-to-Chip Signaling using Fixed Load Encoding, (Pending) Filed September 2004.

Five Related Publications:



“Photonic Packaging for Mixed Technology Sensor Systems,” D. Chiarulli, S. Levitan; J. Hansson, M. Weisser; Proceedings: Topical Meeting on Optics in Computing; European Optical Society; April 2004



“Design and Implementation of SiGe Photodectors in the IBM 5HP process,” L. Selavo,. A. Gupta, D. Chiarulli, S. Levitan; Proceedings: Topical Meeting on Optics in Computing; European Optical Society; April 2004



“Demonstration of Multi-channel Optical Interconnection using Imaging Fiber Bundles Butt Coupled to Optoelectronic Circuits,” D.M. Chiarulli, S.P. Levitan, P. Derr, R. Hofmann, B. Greiner and M. Robinson, Applied Optics, Vol. 39, No. 5, pp. 698 - 703,  (10 February 2000). 



“System Simulation of Mixed-signal Multi-domain Microsystems with Piecewise Linear Models,” S.P. Levitan, J.A. Martinez, T.P. Kurzweg, A.J. Davare, M. Kahrs, D.M. Chiarulli, IEEE Transactions on Computer Aided Design, February 2003.



“Mixed-Technology System-Level Simulation,” J. A. Martinez, T. P. Kurzweg, S. P. Levitan, P. J. Marchand, D. M. Chiarulli, Journal on Analog Integrated Circuits and Signal Processing, Vol. 29, No. 1-2, pp. 127-149, October 2001.

Five Significant Publications:



“Time- and Frequency-Domain Transient Signal Analysis for Defect Detection in CMOS Digital IC’s,” J.F. Plusquellic, D.M. Chiarulli, S.P. Levitan, IEEE Transactions on Circuits and Systems-I: Fundamental Theory and Applications, Vol. 46, No. 11, pp. 1390-1394, November 1999. 



“An Optoelectronic Cache Memory System Architecture”; D. Chiarulli and S. Levitan; Applied Optics; Special issue on Optical Memories Vol. 35; No. 14; pp 2449-2456; May 1996.



“Partitioned Optical Passive Star (POPS) Interconnection Networks with Distributed Control”; D. Chiarulli, S. Levitan, R. Melhem, J. Teza and G. Gravenstreter; IEEE Journal on Lightwave Technology; Vol. 14; No. 7; pp. 1601-1612; July 1996.



“Optoelectronic Buses for High Performance Computing”; D.M. Chiarulli, S.P. Levitan, R.G. Melhem, M. M. Bidnurkar, R. M. Ditmore, G. Gravenstreter, Z. Guo, C. Qiao, M. Sakr, J. Teza; IEEE Proceedings, Vol. 82, No. 11, pp. 1701-1710, Nov. 1994.



“Using Coincident Optical Pulses for Parallel Memory Addressing”; D. Chiarulli, R. Melhem, S. Levitan; IEEE Computer Vol. 20, No. 12, pp. 48-57. December 1987.

Professional Societies:

SPIE, IEEE (LEOS)
BRUCE R. CHILDERS
Assistant Professor
EDUCATION

College of William and Mary, Computer Science, B.S., May 1991.

University of Virginia, Computer Science, Ph.D., January 2000.
APPOINTMENTS

2000–present Asst. Professor, Computer Science, Computer Engineering, Univ. of Pittsburgh.

1992–1999 Research Assistant, University of Virginia

Summer 1996-1997 Research Intern, Compiler and Architecture Research, HP Labs, Palo Alto, CA

Summer 1993-1995 Research Intern, Corporate Research, Motorola, Schaumburg, IL
JOURNAL PUBLICATIONS

An Infrastructure for Designing Custom Embedded Wide Counterflow Pipelines (Bruce R. Childers and Jack W. Davidson), to appear in the Journal of Microprocessors and Microsystems. Accepted July 2004.
Custom Wide Counterflow Pipelines for High Performance Embedded Applications (Bruce R. Childers and Jack W. Davidson), IEEE Transactions on Computers. Accepted January 2003, appeared February 2004.
Scheduling with Dynamic Voltage/Speed Adjustment Using Slack Reclamation in Multi-processor Real-Time Systems (Dakai Zhu, Rami Melhem, and Bruce R. Childers), IEEE Transactions on Parallel and Distributed Systems.  Accepted January 2003.
Compile-Time Planning for Overhead Reduction in Software Dynamic Translators (Naveen Kumar, Bruce R. Childers, Daniel Williams, Jack W. Davidson, and Mary Lou Soffa), International Journal on Parallel Programming.  Accepted December 2004
Collaborative Operating System and Compiler Power Management for Real-Time Applications (Nevine

Abou Ghazaleh, Daniel Mosse', Bruce R. Childers, and Rami Melhem), submitted to the ACM Transactions on Embedded Computing Systems. Submitted January 2004, recommended minor revisions February 2005.
REFEREED CONFERENCE PUBLICATIONS

Planning for Code Buffer Management in Distributed Virtual Execution Environments (Shukang Zhou, Bruce R. Childers, Mary Lou Soffa), ACM/USENIX Virtual Execution Environments Conference, June 2005.
Demand-Driven Structural Testing with Dynamic Instrumentation (Jonathan Misurda, James Clause, Juliya L. Reed, Bruce R. Childers, Mary Lou Soffa), ACM SIGSOFT Int’l. Conference on Software Engineering May 2005.
Jazz: A Tool for Demand-Driven Structural Testing (Jonathan Misurda, James Clause, Juliya L. Reed, Bruce R. Childers and Mary Lou Soffa), ETAPS Int’l. Conference on Compiler Construction, April 2005.
A Model-Based Framework—An Approach for Profit-Driven Optimization (Min Zhao, Bruce R. Childers, and Mary Lou Soffa), ACM Int’l. Conference on Code Generation and Optimization, March 2005.

Value Predictors for Reuse through Speculation on Traces (Mauricio Pilla, Philippe Navaux, Bruce Childers, Amarildo da Costa, and Felipe Franca), IEEE 16th Symp. on Computer Architecture and High Performance Computing (SBAC-PAD), October 2004.
Compact Binaries with Code Compression in a Software Dynamic Translator (Stacey Shogan and Bruce R.

Childers), Conference on Design Automation and Test in Europe, February 2004.
Profile Guided Management of Code Partitions for Embedded Systems (Shukang Zhou, Bruce R. Childers, Naveen Kumar), Conference on Design Automation and Test in Europe, February 2004.

Raymond R. Hoare

Assistant Professor

Education:

BS, Computer Engineering, Stevens Institute of Technology, 1991

MS, Electrical Engineering, University of Maryland, College Park, 1994 

PhD, Electrical and Computer Engineering, Purdue University, West Lafayette, 1999

Service at University of Pittsburgh: 

Years of service: 6

8/98, Initial appointment, Instructor

1/99, First promotion, Assistant Professor

Related Experience:

Other universities

8/97-12/97, Instructor, Purdue University

Relevant Consulting

Valley Technologies, Inc, Spring 2005

Exploration of a new type of computational device for applications to automatic speech recognition.
Bridge Semiconductor, Spring 2005

Design and testing of a image processing architecture for an infrared sensor.  
Pittsburgh Simulation Corporation, 2002-2003

Chief architect of the V400 Simulation Engine hardware platform that provides 400 times greater performance than software for full-timing, gate-level simulation of ASICs.
Westinghouse Savanna River Corporation, 2001-2005

Development of multiple continuing education courses covering software engineering and database design.
Patents:


R. Hoare, J. Ahn, J. Graves, “Discrete Event Simulator,” Patent Application No. 10/043,847, Filed January 31, 2002.  Provisional 60/267,529 filed February 9, 2001.

D. Ertman, R. Hoare, “Medical Imaging Annotation Software,” 9/02, University of Pittsburgh Disclosure. 

Principal Publications (1994 through present)

R. Hoare, Z. Ding*, S. Tung*, and R. Melhem*, “A Framework for the Design, Synthesis and Cycle-Accurate Simulation of Multiprocessor Networks,” Journal of Parallel and Distributed Computing (Accepted for publication.)
R. Hoare, Z. Ding*, M. Ramos*, “A Hardware Analysis and Repartitioning of the Secure Hash Algorithm  SHA-1, Achieving 2.8 Gb/s on an FPGA,” Microprocessors and Microsystems.  (Accepted pending revisions.) 

D. Ertman*, R. Hoare “A Distributed Java-Based System for Image Annotation with Extensible Export and Display Capabilities” Software: Practice and Experience.  (Submitted 4/03. Accepted pending revisions.)

R. Hoare, “ClusterNet Crossbar: A Switch Architecture that Enables Execution of Collective Functions within the Network Hardware,” Parallel Processing Letters.  (Accepted for publication.)

R. Hoare, M. Besterfield-Sacre, D. Ertman*, J. Gerchak, T. Johnson*, R. Shields*, and L Shuman, “Cross-Institutional Assessment: Development and Implementation of a Web-Based Student Survey System,” Journal of Computer Applications in Engineering Education Vol. 10, No. 2, pp. 88-97, 2002. 

Jones, R. Hoare, D. Kusic*, J. Foster*, “An FPGA-based VLIW Processor with Custom Hardware Execution,” in Proceedings of the 13th ACM Intl. Sym. on Field-Programmable Gate Arrays (FPGA), February 2005.
D. Kusic*, R. Hoare, A. Jones, J. Fazekas, J. Foster, “Extracting Speedup From C-Code with Poor Instruction-Level Parallelism,” in Proceedings of the International Parallel and Distributed Processing Symposium, Workshop on Massively Parallel Processing, 2005.
J. Lucas, R. Hoare, I. Kourtev, A. Jones, “LURU, Time Optimized FPGA Technology Mapping with Content Addressable Memories,” in Proceedings of the IEEE International Conference on Electronics, Circuits, and Systems, pp. 599-602, 2004

A. Jones, R. Hoare, I. Kourtev, S. Whetstone, J. Fazekas, “A 64-way VLIW/SIMD FPGA Processing Architecture and Design Flow,” in Proceedings of the IEEE International Conference on Electronics, Circuits, and Systems, pp. 499-502, 2004.  
R. Hoare, S. Tung,* K. Werger,* “An 88-Way Multiprocessor within an FPGA with Customizable Instructions,” in Proceedings of the IEEE Workshop on Massively Parallel Processing (WMPP) held in conjunction with the International Parallel and Distributed Processing Symposium, 2004, pp. 258-265.

Professional Societies:  IEEE Computer Society, Eta Kappa Nu, Electrical and Computer Engineering Honor Society

Honors and Awards:  Silver Congressional Medal of Honor for Community Service

Institutional Service 


Departmental Service

· Computer Engineering Curriculum Committee 


· Electrical Engineering Graduate Committee

· School Network Security Committee


· Department Faculty Search Committee


School Diversity 

· Minority Mentoring – On average, I have involved one to two minority students in my research program over the past four summers.  
· Women in Engineering – 1 of my 3 current PhD students and 1 of my 5 MS-Thesis students are women.  Additionally 1 of my 3 graduated MS-Thesis students is a woman.  
· Senior Design advisor for numerous minority design groups

· Received Certificate of Appreciation from IMPACT, a minority mentoring program

· Pro bono Technical Consultant for the Urban Impact Foundation, an outreach program for disadvantaged youth of Pittsburgh’s North Side community

Professional Service (1994 through present)


Founder, General Chair and Program Committee, IEEE Workshop on Massively Parallel Processing

Program Committee, International Conference on Parallel and Distributed Computing and Systems

Program Committee, International Conference on Parallel Processing

Coordinator, ACM SIGDA/DAC University Booth at the Design Automation Conference 

Associate Editor, International Journal of Parallel and Distributed Systems and Networks (1999-2002)
Ronald G. Hoelzeman

Associate Professor

Education

BS, Electrical Engineering, University of Pittsburgh, 1964

MS, Electrical Engineering, University of Pittsburgh, 1967

PhD, Electrical Engineering, University of Pittsburgh, 1970

Service at University of Pittsburgh

35 Years of service:

1970, Assistant Professor of Electrical Engineering

1976, Associate Professor of Electrical Engineering

1996, Associate Professor of Computer Engineering

Related Experience

1969, Instructor of Electrical Engineering, American University of Beirut, Lebanon

1964, Systems Engineer, Westinghouse Electric Corporation, Computer Systems Division

Relevant Consulting

NASA Knowledge Availability Systems Center, 1977‑1982 

Computer and Instrumentation Division of the Westinghouse Electric Corporation, 1970‑1973

Westinghouse Electric Corporation, Hagen/Computer Systems Division, 1968‑1969

RPS, Software Planning, 1996

Patents: United States Patent Application Serial No. 09/218,322, filed December 22, 1998 for APPARATUS FOR ENERGIZING A REMOTE STATION AND RELATED METHOD, with Kevin W. Wells and Marlin H. Mickle.

Registration: NA

Recent Publications

Professional Societies

IEEE (Fellow)

American Society for Engineering Education

Eta Kappa Nu

Honors and Awards

Chancellor's Distinguished Teaching Award, University of Pittsburgh, 1999

IEEE Haraden Pratt Medal, 1994

IEEE Undergraduate Teaching Award, 1993

IEEE Educational Activities Board Meritorious Service Award, 1989, 1992

IEEE Fellow, 1991

Beitle Veltri Memorial Engineering Teaching Award, 1988

IEEE Student Section Outstanding Teacher Award, 1985, 1991

School of Engineering Distinguished Teaching Award, 1974

Eta Kappa Nu Teaching Excellence Award, 1977

ASEE Western Electric Award, 1984

ASEE Dow Outstanding Faculty Award, 1976

Institutional Service 

1998, Project Director on a grant from the Specialized Instructional Labs Program consisting of a computer workstations, function generators, and other upgrade equipment for the undergraduate electrical engineering laboratories.

1996, Co-Project Director on a grant from the Instructional Technology Working Group of CIS entitled Network Integration and Infrastructure.

1996, Co-Project Director on a grant from Bay Networks in support of a project entitled Network Integration, Traffic Control, and QoS Management on High Speed Networks.

1996, Co-Project Director on a grant from the Provost Research Fund for a Laboratory Server for the Telecommunications Laboratory.

1996, Project Director on a grant from the Specialized Instructional Labs Program consisting of a computer server and other upgrade equipment for the undergraduate electrical engineering laboratories.

1994, Associate Chair, Electrical Engineering

1996, Director, Computer Engineering

Professional Service 

1998-2002, Awards Chair, IEEE Computer Society

1998-2000, Computing Sciences Accreditation Board

1997-2000, IEEE Awards Board

1996-present, Editorial Board, IEEE Computer

1986-1996:  ABET Accreditation Program Evaluator for Electrical and Computer Engineering.

1995, President, IEEE Computer Society

1996-1998, Board of Directors, Eta Kappa Nu

1988 -1994: ABET Board of Directors, ABET International Advisory Committee, IEEE Committee on Engineering Accreditation Activities (CEAA), Chairman of the IEEE Accreditation Policy Committee.

1998-present: Computing Sciences Accreditation Board (CSAB), ABET-CSAB Merger committee.

Past IEEE Vice President for Education; Chairman of the Educational Activities Board, Member of the IEEE Board of Directors and Executive Commit​tee

Professional Development Activities 

ABET training workshop, 1998

Active learning workshop, 1997
Steven P. Jacobs

Visiting Assistant Professor

Educational History:
1987
B.S., Electrical Engineering, Washington University

1990
M.S., Electrical Engineering, Washington University

1996
D.Sc., Electrical Engineering, Washington University

Years of Service: 8

Professional History:
1997-present
Visiting Assistant Professor, Dept. of Electrical Engineering, University of Pittsburgh

Teaching Experience:
Detection and Estimation Theory

Signals and Systems Analysis

Analog Communication Systems

Digital Communication Systems

Digital and Analog Filters

Signal Processing Laboratory

Senior Design Project: Panther Electric Vehicle 

Digital Logic

Digital Design Laboratory

Linear Circuits and Systems I  

Linear Circuits and Systems II  

Introduction to Electrical Engineering for Non-EE’s

Introduction to Engineering 

Introduction to Engineering Computing

Principal Publications of the last five years:

Chein J.M., Fissell K., Jacobs S., and Fiez J.A. (2002). Functional heterogeneity within Broca¹s area during verbal working memory. Physiology and Behavior,within Broca’s area during verbal working memory. Physiology and Behavior, 77: 635-639.

Professional Memberships:
1996-present
Member, IEEE

Honors and Awards:

1989
Mudd Fellowship, Washington University

1990
Murphy Fellowship, Northwestern University

University and Departmental Service:

Member of EE Undergraduate Committee

Member of EE Graduate Committee

Member of School of Engineering Faculty Committee on Diversity

Investing Now: Hands-On Science (Department Coordinator)

Member of Ad-Hoc Committee to review courses from the Telecommunications program for EE graduate and undergraduate credit

Member of Ad-Hoc Committee to develop a new option under our MSEE degree for a concentration in Telecommunications

Professional Service:

IEEE Transactions on Aerospace and Electronic Systems: ad hoc reviewer.

Professional Development:

Curriculum development: Analog Communication Systems

Curriculum development: Digital Communication Systems

Curriculum development: Digital Systems Laboratory

Curriculum development: Detection and Estimation Theory

Curriculum development: Signal Processing Laboratory

Curriculum development: Digital Logic

Alex K. Jones
Assistant Professor

Education:
College of William and Mary Physics B.Sc., 1998

Northwestern University Electrical and Computer Engineering M.Sc., 2000

Northwestern University Electrical and Computer Engineering Ph.D., 2002

Appointments

Assistant Professor, 7/2003 to present. Department of Electrical and Computer Engineering, University of Pittsburgh

Visiting Researcher 8/2003-9/2003: Department of Electrical Engineering, University of Pittsburgh

Instructor, 9/2002 to 6/2003. Electrical and Computer Engineering, Northwestern University
Research Associate, 9/2002 to 7/2003. Center for Parallel and Distributed Computing, Northwestern University

Publications

 A. K. Jones, R. Hoare, D. Kusic, J. Fazekas, and J. Foster, An FPGA-based VLIW Processor with Custom Hardware Execution, ACM International Symposium on Field-Programmable Gate Arrays (FPGA) 2005.

A. Jones, R. Hoare, I. Kourtev, J. Fazekas, D. Kusic, J. Foster, S. Boddie, A. Muaydh, A 64-way VLIW/SIMD FPGA Processing Architecture and Design Flow. International Conference on Electronics, Circuits, and Systems (ICECS), Tel Aviv, Israel, December, 2004.

Alex K. Jones, Debabrata Bagchi, Satrajit Pal, Prith Banerjee, and Alok Choudhary, A Compiler with Powerand Performance Optimizations, appears in “Power Aware Computing,” Robert Graybill and Rami Melhem, editors, Kluwer Academic Publishers, 2002.

Bryan A. Brady, Alex K. Jones, Ivan S. Kourtev, Efficient CAD Development for Emerging Technologiesusing Objective-C and Cocoa, to appear in IEEE International Conference on Electronics, Circuits, and Systems (ICECS), 2004.

X. Tang, T. Jiang, A. Jones, P. Banerjee, Behavioral Synthesis of Data Dominated Circuits for MinimalEnergy Implementation, IEEE International Conference on VLSI Design, Taj Bengal, Kolkata, India, January 2005.

Five Additional Publications

R. Hoare, Z. Ding, S. Tung, R. Melhem, and A. K. Jones, A Framework for the Design, Synthesis andCycle-Accurate Simulation of Multiprocessor Networks, Journal of Parallel and Distributed Computing, Special Issue on Design and Performance of Networks for Super-, Cluster-, and Grid-Computing – to appear.

Alex K. Jones, Xiaoyong Tang, Prith Banerjee, Compile-time Simulation for Low-Power Optimization usingSystemC, IASTED Modeling and Simulation Conference, Marina Del Ray, CA, 2004.

Tianyi Jiang, Xiaoyong Tang, Alex K. Jones, Prith Banerjee, Optimizing Power While Exploiting Fine GrainParallelism on FPGAs, IASTED International Conference on Parallel and Distributed Computing and Systems (PDCS), 2003.

Xiaoyong Tang, Tianyi Jiang, Alex K. Jones, Prith Banerjee, Compiler Optimizations in the PACT HDL Behavioral Synthesis Tool for ASICs and FPGAs, IEEE International SoC Conference (SoC), 2003
Alex K. Jones, Anshuman Nayak, Prith Banerjee, Parallel Implementation of Matrix and Signal Processing Libraries on FPGAs, IASTED Parallel and Distributed Computing and Systems (PDCS), Anaheim, CA, 2001
Synergistic Activities

Associate Editor, IASTED International Journal of Computers and Applications.

Reviewer for IEEE TCAD

Reviewer for Academic Press Journal of Parallel and Distributed Computing

Reviewer for IASTED International Conference on Parallel and Distributed Computing and Systems (PDCS)

Reviewer for the IEEE Asia and South Pacific Design Automation Conference
Graduate Advisor

 Prof. Prith Banerjee, Northwestern University, Evanston, Illinois.

Thesis Advisor To

Gayatri Mehta, Ph.D. student since 2003, University of Pittsburgh

Swapna Dontharaju, Ph.D. student since 2004, University of Pittsburgh

Joshua Lucas, M.Sc. student since 2003, University of Pittsburgh

Joshua Fazekas, M.Sc. student since 2004, University of Pittsburgh

John Foster, M.Sc. student since 2004, University of Pittsburgh

Thesis Co-Advisor To

Xiaoyong Tang, Ph.D. 2004, currently at Magma Design
Rajarshi Mukherjee, M.Sc. 2003, currently a PhD student at Northwestern University

Ivan S. Kourtev

Assistant Professor

Research Interests:  Analysis and design of high performance, integrated micro and nanosystems.  Performance trade-offs of power consumption, synchronization, reliability.  Systems and circuits architectures and optimization.  Algorithms, data structures, and Computer-Aided Design (CAD) for emerging technologies and applications.

Education:

Ph.D. (1999), Electrical Engineering, University of Rochester
M.S. (1995), Electrical Engineering, University of Rochester
B.S. (1994), Computer Systems Engineering, Technical University, Sofia, Bulgaria
Years of service on faculty: Six (6)

Original appointment date: September 1, 1999
Other Professional Positions and Related Experience:

Research and Teaching Assistant and Instructor, (1994--1999), Department of Electrical and Computer Engineering, University of Rochester, Rochester, New York

Full-Time Engineer (1997 and 1998), Ultima Interconnect Technology, Inc., Sunnyvale, California

Full-Time Engineer (1997), IBM Microelectronics, Electronic Design Automation (EDA) Division, East Fishkill, New York
Research Collaborator (1994--1996), Xerox Corporation, Rochester, New York

Full-Time Computer System Manager (1994), UVT SC Computer, Sofia, Bulgaria

Selected Publications:

B. Taskin and I. S. Kourtev, “Delay Insertion Method in Clock Skew Scheduling,” ACM International Symposium on Physical Design (ISPD 2005), April 2005
B. Taskin, J. Wood, and I. S. Kourtev, “Timing-Driven Physical Design for Digital Synchronous VLSI Circuits Using Resonant Clocking,” ACM/IEEE International Workshop on Timing Issues in the  Specification and Synthesis of Digital Systems (TAU 2005)
I. S. Kourtev and E. G. Friedman, “Clock Skew Scheduling for Improved Reliability,” Chapter 4, Section III, “VLSI Systems,” in The Electrical Engineering Handbook, W. K. Chen (Ed.), Elsevier Academic Press, pp 231​–262, 2004
B. Taskin and I. S. Kourtev, “Linearization of the Timing Analysis and Optimization of Level-Sensitive Digital Synchronous Circuits,” IEEE Transactions on Very Large Scale Integration (VLSI) Systems, Vol. 12, No. 1, pp. 12–27, January 2004
R. M. Secareanu, S. Warner, S. Seabridge, C. Burke, J. Becerra, T. E. Watrobski, C. Morton, W. Staub, T. Tellier, I. S. Kourtev, and E. G. Friedman, “Substrate Coupling in Digital Circuits in Mixed-Signal Smart-Power Systems,” IEEE Transactions on Very Large Scale Integration (VLSI) Systems, Vol. 12, No. 1, pp. 67–78, January 2004
B. Taskin and I. S. Kourtev, “Advanced Timing of Level-Sensitive Sequential Circuits,” Proceedings of the 11-th IEEE International Conference on Electronics, Circuits, and Systems (ICECS'2004), pp. 603–606, December 2004
B. Taskin and I. S. Kourtev, “Performance Improvement of Edge-Triggered Sequential Circuits,” Proceedings of the 11-th IEEE International Conference on Electronics, Circuits, and Systems (ICECS'2004),}  pp. 607–610, December 2004
J. Lucas, R. Hoare, I. S. Kourtev, and A. K. Jones, “LURU: Time-Optimized FPGA Technology Mapping with Content-Addressable Memory,” Proceedings of the 11-th IEEE International Conference on Electronics, Circuits, and Systems (ICECS'2004),} pp. 599–602, December 2004
B. Taskin and I. S. Kourtev, “Time Borrowing and Clock Skew Scheduling Effects on Multi-Phase Level-Sensitive Circuits,” Proceedings of the IEEE International Symposium on Circuits and Systems (ISCAS 2004),} , Vol. II, pp. 617–620, May 2004
R. Parthasarathy and I. S. Kourtev, “Performance Metrics for Asynchronous Digital Circuits Applicable to Computer-Aided Design,” Proceedings of the IEEE International Symposium on Circuits and Systems (ISCAS 2004), Vol. V, pp. 301–304, May 2004
R. J. Mader and I. S. Kourtev, “Reduced Dynamic Swing Domino Logic,” Proceedings of the 2003 ACM/SIGDA Great Lakes Symposium on VLSI (GLS2003), pp. 33–36,  April 2003
D. Velenis, K. T. Tang, I. S. Kourtev, V. Adler, F. Baez, and E. G. Friedman, Demonstration of Speed and Power Enhancements on an Industrial Circuit through Application of Clock Skew Scheduling, Journal of Circuits, Systems, and Computers, Vol. 11, No. 3, pp. 231–245, June 2002
B. Taskin and I. S. Kourtev, “Performance Optimization of Single-Phase Level-Sensitive Circuits Using Time Borrowing and Non-Zero Clock Skew,” Proceedings of the ACM/IEEE International Workshop on Timing Issues in the Specification and Synthesis of Digital Systems, TAU 2002, pp. 111–118, 2002
B. Taskin and I. S. Kourtev, “Linear Timing Analysis of SOC Synchronous Circuits with Level-Sensitive Latches,” Proceedings of the 15-th IEEE International ASIC/SOC Conference, pp. 358–362, 2002
R. J. Mader, E. G. Friedman, A. Litman and I. S. Kourtev, “Large Scale Clock Skew Scheduling Techniques for Improved Reliability of Digital Synchronous VLSI     Circuits,” Proceedings of the IEEE International Symposium on Circuits and Systems (ISCAS), Vol. 1, pp. 1.357–1.360, May 2002
I. S. Kourtev and E. G. Friedman, Timing Optimization through Clock Skew Scheduling, Kluwer Academic Publishers, Norwell, MA, 2000 (ISBN 0-7923-7796-6)
I. S. Kourtev and E. G. Friedman, “Synthesis of Clock Tree Topologies to Implement Nonzero Clock Skew Schedule,” IEE Proceedings: Circuits, Devices, and Systems, Vol. 146, No. 6, pp. 321–326, 1999
I. S. Kourtev and E. G. Friedman, “Clock Skew Scheduling for Improved Reliability via Quadratic Programming,” Proceedings of the IEEE International Conference on Computer-Aided Design (ICCAD), pp. 239–243, 1999
Professional Service Activities

Member, (2002--present), IEEE Circuits and Systems Society, VLSI Systems and Applications Technical Committee (VSA-TC)
Member, (1997–present), Institute of Electrical and Electronics Engineers, Inc., IEEE
Associate Editor, (2001–2002), IEEE Transactions on Very Large Scale Integration (VLSI) Systems
Associate Editor, (1999–2001), IEEE Transactions on Circuits and Systems: Part II (TCAS-II)
Member, Editorial Board, (1999--present), Journal of Circuits, Systems, and Computers
Panelist, (2003–present), National Science Foundation (NSF)
Professional Reviewer, (1997–present), The IEEE/ACM Design Automation Conference; IEEE Transactions on Computer-Aided Design (TCAD); IEEE Transactions on Very Large Scale Integration Systems (TVLSI); IEEE Transactions on Circuits and Systems (TCAS); IEEE International Symposium on Circuits and Systems (ISCAS); IEEE Great Lakes Symposium on VLSI (GLSVLSI); and others
Steven P. Levitan

Professor

Education:

BS, Electrical Engineering, Case Western Reserve University, 1972

MS, Computer Science, University of Massachusetts, 1979

PhD, Computer Science, University of Massachusetts, 1984

Service at University of Pittsburgh:

Years of Service:  18

January 1987, Assistant Professor

September 1992, Associate Professor

September 1999, Professor; Secondary appointments in the Department of Computer Science and the Computer Engineering Program

Related Experience:
1993 Visiting Scholar, (Sabbatical) UC, San Diego and visitor at  U Colorado, Boulder.

1985-1986 Assistant Professor, (tenure stream began Sept. 1985): Department of Electrical and Computer Engineering (ECE), University of Massachusetts, Amherst.

1984-1985 Visiting Assistant Professor, Electrical and Computer Engineering, University of Massachusetts, Amherst.

1972-1977 Senior Systems Engineer, Xylogic Systems Inc.
Relevant Consulting:
1982 – 1987 Consultant, Viewlogic Systems Inc. & Digital Equipment Corporation

Patents:

Power Efficient, High Bandwidth, Chip-to-Chip Signaling Using Fixed Load Encoding, (with D. Chiarulli), Provisional Filed August 2003.

Optoelectronic Multi-Chip Modules using Imaging Fiber Bundles, (with D. Chiarulli, K, Tatah, and M. Robinson), October 14, 2003 Number 6,633,710.
An Optical Selector Switch, (with R. Melhem, D. Chiarulli), September 1988, Number 4,883,334.

Registration:  None

Principal Publications (1999 to present):
“Performance Simulation of a Microwave Micro-Electromechanical System Shunt Switch Using Chatoyant,” M.M. Bails, J.A. Martinez,  S.P. Levitan, J.M. Boles, I. Avdeev, M. Lovell, D.M. Chiarulli, Analog Integrated Circuits and Signal Processing, (accepted December 2004).

“A Spectre of Circuit Simulators Past,” M. Kahrs, S.P. Levitan, J. Boles, D.M. Chiarulli, Software - Practice and Experience, (submitted January 2004).

“Reliability Optimization Models for Embedded Systems with Multiple Applications,” N. Wattanapongsakorn, S.P. Levitan, IEEE Transactions on Reliability, Vol. 53, No. 3, pp. 406-416, September 2004. 

“System-level Modeling and Simulation of the 10G Optoelectronic Interconnect,” M. Kahrs, S.P. Levitan, D.M. Chiarulli, T.P. Kurzweg, J.A. Martínez, J. Boles, A.J. Davare, E. Jackson, C. Windish, F. Kiamilev, A. Bhaduri, M. Taufik, X. Wang, A. Morris, J. Kruchowski, B.K. Gilbert, IEEE Journal of Selected Topics in Quantum Electronics, Vol. 21, No. 12, pp. 3244-3256, December 2003.

“System Simulation of Mixed-signal Multi-domain Microsystems with Piecewise Linear Models,” S.P. Levitan, J.A. Martinez, T.P. Kurzweg, A.J. Davare, M. Kahrs, M. Bails, D.M. Chiarulli, IEEE Transactions on Computer Aided Design, Vol. 22, No. 2, pp. 139-154, Feb 2003.

“Mixed-Technology System-Level Simulation,” J.A. Martinez, T.P. Kurzweg, S.P. Levitan, P.J. Marchand, D.M. Chiarulli, Journal on Analog Integrated Circuits and Signal Processing, Vol. 29, No. 1-2, pp. 127-149, October 2001.

“Modeling Optical MEM Systems,” T.P. Kurzweg, J.A. Martinez, ” S.P. Levitan, M.T. Shomsky, P.J. Marchand, D.M. Chiarulli, Journal of Modeling and Simulation of Micro- Systems, Vol. 2, No. 1, pp. 21-34, 2001.

“Demonstration of Multi-channel Optical Interconnection using Imaging Fiber Bundles Butt Coupled to Optoelectronic Circuits,” D.M. Chiarulli, S.P. Levitan, P. Derr, R. Hofmann, B. Greiner, M. Robinson, Applied Optics, Vol. 39, No. 5, pp. 698-703, (10 February 2000).

“Time- and Frequency-Domain Transient Signal Analysis for Defect Detection in CMOS Digital IC’s,” J.F. Plusquellic, D.M. Chiarulli, S.P. Levitan, IEEE Transactions on Circuits and Systems-I: Fundamental Theory and Applications, Vol. 46, No. 11, pp. 1390-1394, November 1999.

“A Flexible Datapath Allocation Method for Realistic System Design,” K. Choi, S.P. Levitan, Transactions on Design Automation of Electronic Systems, Vol. 4, No. 4, pp. 376-404, Oct 1999.

Professional Societies:

Senior Member, 1995, IEEE Computer Society

Association for Computing Machinery (ACM)

Optical Society of America (OSA)

Society of Photo-optical Instrumentation Engineers (SPIE)

Sigma Xi

Honors and Awards:

ACM/SIGDA Distinguished Service Award, 2002
Best Paper – 1997 IEEE/ACM Design Automation Conference, Design Methodology
Best Paper – 1996 IEEE International Conference on Neural Networks
ACM/SIGDA Leadership Award, 1996
University of Pittsburgh School of Engineering Board of Visitors Faculty Award, 1994
Wellington C. Carl Faculty Fellowship 1987-1999
IEEE Computer Society Distinguished Visitor, 1989-1994
Institutional Service (1998 to present):
Electrical and Computer Engineering Graduate Coordinator, 2004-

Electrical and Computer Engineering Chair Search Committee, 2004-

School of Engineering Appointment Promotion and Tenure Committee, 2003-

Electrical Engineering Planning Committee, 2003-2004

Electrical Engineering Graduate Recruiting Committee, 2003-2004

Electrical Engineering Faculty Search Committee, Chair 1998-1999, 1999-2000, 01-02

Professional Service (1999 to present):
Organizer, DAC Student Design Contest: 2000- 2004

Program Committee, SPIE , Optical Components and Systems Engineering, July, 2005

Program Committee, SPIE 5178, Optical Modeling and Performance Predictions, August 2003

Program Committee, IEEE 2003 International Conference on Microelectronic Systems Education

Program Committee, Design Test Integration and Packaging of MEMS/MOEMS, May 2002-03

Program Committee, SPIE 4455 Micro- and Nano-optics for Optical Interconnect, July 2001

Program Co-Chair, Design Test Integration and Packaging of MEMS/MOEMS, April 2001

Program Committee, IEEE LEOS Annual meeting, November 2000

Program Committee, IEEE LEOS Workshop on High Speed Interconnect, May 2000

Program Committee, OC’99: OSA, Topical Meeting on Optics in Computing, April 1999

Pittsburgh Digital Greenhouse Technical Advisory Board 1999-

 Rami Melhem

Professor

University of Pittsburgh 
Email: melhem@cs.pitt.edu

Department of Computer Science 
Web: http://www.cs.pitt.edu/melhem

219 Mineral Industries Building 
Telephone: 412-624-8426

Pittsburgh, Pa 15260 
FAX: 412-624-5249

RESEARCH AND TEACHING INTERESTS

Parallel and distributed computing, fault-tolerant and real-time systems, optical interconnection networks.

EDUCATION
Ph.D. in Computer Science, University of Pittsburgh, 1983.

M.S. in Computer Science, University of Pittsburgh,  1981.

B.Sc. in Electrical Engineering, Cairo University, Cairo, Egypt, 1976.

APPOINTMENTS

Professor, Department of Computer Science, University of Pittsburgh, 1995 - present.

Assistant/Associate Professor, Department of Computer Science, University of Pittsburgh, 1986-1995.

Assistant Professor, Department of Computer Science, Purdue University, 1984-1986.

Visiting Faculty, Department of Mathematics, University of Pittsburgh, 1995-1996.

TEACHING EXPERIENCE

Undergraduate Courses:

CS1645: Introduction to High Performance Computing

CS1515: Scientific Computing,

CS1550: Introduction to Operating Systems,

CS1541: Introduction to Computer Architecture

CS0441: Discrete Structures for Computer Science,

CS0445: Introduction to Information Structures

CS0447: Computer Organization and Assembly Language Programming

Graduate Courses:

CS2450: Introduction to Parallel Computing

CS2401: Computer Architecture
CS3420: Fault Tolerant, Parallel and Distributed Systems.

RESEARCH EXPERIENCE

Research funded by:

The National Science Foundation.

IBM

Lockheed-Martin

BAE Systems

The Defense Advanced Research Project Agency

The Office of Naval Research

The Air Force Office of Scientific Research

Hewlett-Packard Labs

Computerm Corporation

Mellon-Pittsburgh Corporation

Graduate Student Supervision:

Graduated thirteen Ph.D. students.

Supervised research projects and thesis by 29 M.S. students.

Also supervised research projects for undergraduate students.

Publications:

Over 75 Journal articles.

Over 125 Conference papers and book chapters.

PROFESSIONAL ACTIVITIES

· Editor, The International Journal of Embedded Systems (2004 –)

· Editor, Journal of Parallel and Distributed Computing  (2003 –)

· Editor, Computer Architecture Letters (2001 –)

· Editor, IEEE Transactions on Parallel and Distributed Systems (1998 – 2002),

· Editor, IEEE Transactions on Computers (1991 – 1996),

· Advisory Committee, IEEE Technical Committee on Parallel Processing (1993 –  ),

· Advisory Committee, IEEE Technical Committee on Computer Architecture (1994 – ),

· Conference Chair, IEEE International Conference on Massively Parallel Processing Using Optical Interconnections (1996),

· Program Committee member for more that 40 national and international conferences.

· Editor, Plenum/Klewer Book series in Computer Science (1997 -  ),

· Reviewer/Panelist, NSF, AFOSR, NASA,  Australian Research Council, Research Council of Canada, Hong Kong Res. council,

· Guest Editor, Special issue of the Journal of Parallel and Distributed Computing on Optical Computing (1993),

Marlin H. Mickle,
Education: 

B.S.E.E.
University of Pittsburgh, 1961 


M.S.E.E
University of Pittsburgh, 1963 


Ph.D.
             
University of Pittsburgh, 1967 


Honors: 

Eta Kappa Nu (Chapter President, 1961); Sigma Tau (Chapter Historian, 1961); Phi Theta Kappa, Sigma Xi, Physics Award 1960 - Johnstown College, University of Pittsburgh; Outstanding Electrical Engineering Student of the Year, University of Pittsburgh, 1961, Selected by the Alumni Chapter of Eta Kappa Nu; National Science Foundation Traineeship, 1965-1966; Various Scholarships from the State of Pennsylvania, University of Pittsburgh, and the Auxiliary of the P.S.P.E. 

Awards:

1988 Recipient of the Systems Research and Cybernetics Award of the International Institute for Advanced Studies in Systems Research and Cybernetics  
Life Fellow of the IEEE 
Carnegie Science Center 2005 Corporate Innovation Award for Excellence.


Teaching Experience:

University of Pittsburgh 

Professor                                
September 1975-Present 


Associate Professor
September 1968-August 1975 


Assistant Professor
September 1967-August 1968 


Instructor
January 1964-August 1967 


Assistant Instructor
September 1962-December 1963 


American University of Beirut 

Visiting Associate Professor
October 1969-June 1970 


Professional Experience: 

International Business Machines Corp., Endicott, N.Y., January 1962-August 1962, work in the development of optical character recognition machines. 
Westinghouse Electric Corp., Aerospace Electrical Division, Lima, Ohio, April 1964-July 1964 and April 1965-August 1965, work in the development of logic simplification programs and the design of logic and control systems for deep sea rescue vehicles. 
Program Director, System Theory and Applications Program, Electrical Sciences and Analysis Section, Engineering Division, National Science Foundation, Washington, D.C., January 1974-April 1975.

Consultant to the National Science Foundation; Battelle-Columbus Laboratories; Contraves Goerz; The Analytic Sciences Corp.; Westinghouse Electric Corp.; Educational Testing Service; Knowledge Availability Systems Center; The American University in Cairo; III Systems; George Mason University; Texas Instruments, Inc.; Compunetics; ATEC; and others.

Five Related Publications: 

1. "Energy Harvesting, Profiles and Potential Sources," Marlin H. Mickle, Michael Lovell, Leonid Mats, Lorenz Neureuter, Dmitry Gorodetsky, International Journal of Parallel and Distributed Systems and Networks, Special Issue on Energy Harvesting, October 2001.

2. "Energy Harvesting for DNA Gene Sifting and Sorting," James T. Cain, William C. Clark, Laura Schaefer, Wlodek Moldeki, Dan Ulinski and Marlin H. Mickle, International Journal of Parallel and Distributed Systems and Networks, Special Issue on Energy Harvesting, October 2001.

3. " Brass Rings or Brass Buttons in Engineering Design,” Marlin H. Mickle and Michael Lovell, Journal of Engineering Education, January 2002.

4."A Mathematical Formulation and Demonstration of Amdahl's Law", International Journal of  Computer Applications, Marlin H. Mickle, Vol. 7, No. 1, March 2000, pp. 1-8.

5. "An Electrical Circuit and Computer System Analogy", Marlin H. Mickle, The Computer Journal, Vol. 40, No. 7, 1997, pp. 457-462.

Five Significant Publications:

1. "Three-Dimensional Computational Pipelining with Minimal Latency and Maximum Throughput for L-U Factorization," JoAnn M. Paul and Marlin H. Mickle, IEEE Transactions on Circuits and Systems, Vol. 45, No. 11, November 1998, pp. 1465-1475.

2.  "Instruction Set Architecture, Parallel Processing and Cache Memory", Marlin H. Mickle, Applied Mathematical Modeling, Vol. 22, 1998, pp. 533 - 543.

3.  "Structure, use and validation of the IEUBK Model," Marlin H. Mickle, Environmental Health Perspectives, Vol. 106, S.6, NIH, 1998.

4.  "Absolute Network Performance," Marlin H. Mickle, Informatica, Vol. 23, No. 3, September 1999, pp. 383-387.

5.  "Data Communication between brain implants and computers," IEEE Transactions on Neural Systems and Rehabilitation Engineering, Mingui Sun, Robert Sclabassi, and Marlin H. Mickle, Vol. 11, No. 2, June 2003, pp189 - 192.

Patents:

1. Induction Feedback Stabilized Suspension Gyroscope, with Y.M. Pulyer, 1986, U.S. Patent No. 4,610,172. 

2. Thin Film Magnetic Angle and Transcendental Function Transducer, with Y.M. Pulyer, 1991, U.S. Patent No. 4 ,985,691.

3. Apparatus for Energizing a Remote Station and Related Method, with Kevin W. Wells and Ronald G. Hoelzeman, 2001, U.S. Patent No. 6,289,237.

4. Apparatus for Energizing a Remote Station and Related Method, with Minhong Mi, Dmitry Gorodetsky, Leonid Mats, Lorenz Neureuter, 2003, U.S. Patent No. 6615,074

5. Method of Data Communication with Implanted Device and Associated Apparatus, Mingui Sun, Robert Sclabassi, Marlin H. Mickle, U.S. Patent No. 6,847,844

6. Energy Harvesting Circuit and Associated Methods, Marlin H. Mickle, Chris Capelli, Harold Swift, U. S. Patent No. 6,856,291.

Ph.D. Students Completed:

George J. Maruschock, Ronald G. Hoelzeman, James T. Cain, Marcel J.  Zobrak, Jong Chwen Wang, Tobias A. Trygar, Hrair H. Aldermeshian, Frank T. Duda George L. Wright, Jang G. Lee, Alexander Nauda, Koustubh Oka, Leon Monticone, Hung-Wen Li, Michael A. Shanblatt, Louis D. Dornetto, Aly M. Abulleil, Chin F. Sheik, Chih-Tsong Chen, Saleh A. Shelmani, Joseph A. Profeta, III, Samer S. Saab, Mark Zipf, JoAnn Paul, Ted Manikas, Minhong Mi, Joshua Maina.

Funded Research:

Over $ 10 M's of dollars as Pl or Co-PI in government and industry funded research by grants and/or contracts from the Department of Housing and Urban Development, the National Science Foundation, the United States Army, the Urban Mass Transportation Administration, the National Aeronautics and Space Administration, The Bureau of Mines, the Department of Commerce, the Pittsburgh Foundation, the Pennsylvania Power and light Company, American Sterilizer Company, Contraves Goerz Corporation, PPG, Inc., the Electric Power Research Institute, Intel, Digital Equipment, Tandy, Motorola, Texas Instruments Corporation, the Ben Franklin Program, EPA, Lemelson Foundation, WesDyne, Argonne Labs.

Daniel Mosse

Professor

Education:

BS, Mathematics, University of Brasília, Brazil, 1985

MS, Computer Science, University of Maryland, 1990

PhD, Computer Science, University of Maryland, 1993

Service at University of Pittsburgh (Computer Science Department): 

Years of service: 13

1992—1993, Instructor

1993—1998, Assistant Professor

1998—2005, Associate Professor

2004—present, Professor

1996—present, Secondary Faculty Appointment, Computer Engineering Program

1996—present, Related Faculty Appointment, Center for Latin American Studies

Other Appointments:

2000—2001, Visiting Associate Professor, Cornell University

summer 1995, Visiting Professor, Cornell University

Selected Publications (2000 through present)

R. Xu, D. Zhu, C. Rusu, R. Melhem, and D. Mossé, “Energy-Efficient Policies for Embedded Clusters”, ACM Language, Compilers, and Tools for Embedded Systems (LCTES 2005)}, Chicago, IL, June 2005.

D. Mossé, “Power-Aware Cached DRAMs”, invited talk at the Dagstuhl Seminar for Low-Power Systems, Germany, April 2005

S. Gobriel, R. Melhem, and D. Mossé “A Unified Interference/Collision Model for Optimal MAC Transmission Power in Adhoc Networks”, to appear International Journal of Wireless and Mobile Computing, Special Issue 2, 2005

S. Gobriel, R. Melhem, and D. Mossé, “BLAM: An Energy-Aware MAC Layer Enhancement for Wireless Adhoc Networks”, IEEE Wireless Communications and Networking Conference (WCNC 2005), New Orleans, March 2005.

T. Okumura and D. Mossé, “The Netnice Packet Filter Bridging the Structural Mismatches in End-host Network Control and Monitoring”, INFOCOM 2005, Miami, March 2005.

Dakai Zhu, Rami Melhem, Daniel Mossé "The Effects of Energy Management on Reliability in Real-Time Embedded Systems", Int. Conference on Computer Aided Design (ICCAD'04), San Jose, CA, Nov. 2004

D.Mossé, “Recent Power Management Research in Real-Time Systems”, invited talk at Univ Aveiro, Portugal, 2004

Professional Societies:  IEEE since 1986, ACM since 1986, ASEE since 2004

Honors and Awards:  

2002    Teaching Excellence Award, Computer Science Department, University of Pittsburgh

2002    Scholarly Award, IPAM/UCLA Large Scale Network 

Selected Grants:

2004-2005 DARPA (Bruce Childers co-PIs) for studying memory structures for power management ($150,000)
2003-2008 NSF ITR (Rami Melhem, Louise Comfort-GSPIA as co-PIs) For research on Secure Critical Information Technology Infrastructure for Emergency Management ($2,800,000) 

2002-2005 DARPA/BAE (Rami Melhem as PI) 2002-2004 For research on power management of space applications ($430,000) 

2002-2005 NSF Networking (Rami Melhem as co-PI) For studying Power-Autonomous Wireless Networks ($200,000) 

2001-2006 NSF ITR (Vanderbilt, Illinois, and Syracuse Universities) For development of real-time fault-tolerant software for the BTeV accelerator at Fermi National Labs (total budget: $4,998,000, Pitt's share: $590,000) 

2000-2004 DARPA (Rami Melhem as PI) For power-aware scheduling in real-time operating systems ($1,600,000) 

Institutional Service: 

2003-present, Chair, Graduate Programs and Examinations Committee

2002-present, Council on Academic Computing, (Future of Computing and Security Subcommittees)

2004 Ad-Hoc Tenure Committee

2003, Telecom Recruiting Committee, CS representative 

2002-2003, Chair, Computer and Communications Committee

Professional Service:

Program or General Chair or Co-Chair

2005, Program Chair, WTR, Brazilian Workshop on Real-Time Systems, Fortaleza, Brazil 

2005, Program Chair, RTSS, The IEEE International Real-Time Systems Symposium 

2004, Co-organizer, PDCS 2004 on Applications of Game Theory and AI Techniques on  Distributed Computing and Internet-wide Computing 

2004, General and program co-chair, PPSN, Workshop on Games and Emergent Behaviors in Distributed Computing Environments

2003, General and program co-chair, CAES,

2002, General co-chair, IEEE Int’l Real-Time and Embedded Applications Symposium 

2001, Program Committee co-chair, IEEE Int’l Real-Time and Embedded Applications Symposium 

Program Committee

2005, ACM/IEEE Mobiquitous: Int'l Conference on Mobile Ubiquitous Systems

2005, RTAS, Workshop on Software Support for Portable Storage, 

2003-2005, EMSOFT: ACM Int'l Conf on Embedded Software

2003-2005, ECRTS, European Conference of Real-Time Systems 

2003-2005, WPDRTS, IEEE Workshop on Parallel and Distributed Real-Time Systems

2002-2005, WTR, Brazilian Workshop on Real-Time Systems

2000-2005, RTSS, IEEE Real-Time Systems Symposium

1997-2005, RTAS, IEEE Real-Time Technology and Applications Symposium

2004, PARC, General-program co-chair EMSoft 2004, Workshop - Power-Aware Real-Time Computing

2004, HiPC, Workshop on Performance Issues in Mobile Devices

2004, EUC, Int’l Conf on Embedded and Ubiquitous Computing

2003-2004, PACS, IEEE Workshop on Power-Aware Computer Systems

2003, COLP, IEEE Workshop on Compilers and Operating Systems for Low Power 

2002, MobiCom, IEEE Workshop on Wireless Sensor Networks and Applications 

1999-2002, ICCCN, International Conference on Computer Communications and Networks (ICCCN) 

2001, IEEE Workshop on Power Management for Real-Time and Embedded Systems

2001, ICDCS, International Conference on Distributed Computer Systems, for Real-Time Area2001

2000-2001, ISORC, IEEE International Symposium on Object-oriented Real-time distributed Computing 

Other Service
2003-present, Associate editor, Kluwer Journal of Real-Time Systems

2003-2004, Advisory Committee, Workshop on Methodologies in Low Power Design 

2002-2004, ARTIST Project US Advisory Committee

2001-2003, Associate editor, IEEE Transactions on Computers

1995-2005, NSF: panels for proposal review 
Taieb F. Znati

Professor

EDUCATION

1984-1988 Michigan State University, East Lansing, Michigan.

Obtained a Ph.D. degree in Computer Science.

1981-1983 Purdue University, West Lafayette, Indiana.

Obtained a Master of Science degree in Computer Science.

1976-1981 Faculty of Science, Tunisia.

Institue Nationale de Recherche Informatique et Automatique, Paris, France.

Research Assistant, Syrius Group headed by Gerard Lelan.

PROFESSIONAL EXPERIENCE

1988- University of Pittsburgh, Computer Science and Information Science Departments
2000- 2004  National Science Foundations, CISE/ANIR, CISE/CNS.

Senior Program Director, Division of Computer and Network Systems,

1984-1988 Michigan State University, East Lansing, Michigan.

System Manager and Network Coordinator: Developed a plan of networking requirements for the College of Engineering.

Teaching : Assisted in teaching undergraduate course in computer languages.

1981-1983 Purdue University, West Lafayette, Indiana. Computer Science Department

SELECTED PUBLICATIONS

Weili Wu and Taieb Znati,”Pooling design in Complex Model”, to appear in Journal of Combinatorial Optimization, 2005.

Taieb Znati and Rami Melhem,”Node Delay Assignment Strategies to Support End-to-End Delay Requirements in Heterogeneous Networks”, in IEEE/ACM Transactions on Networking, 2004.

Shu Li, Rami Melhem, and Taieb Znati,”An Efficient Algorithm for Constructing Delay Bounded Minimum Cost Multicast Trees”, in Journal of Parallel and Distributed Computing, 64 (2004), 1399-1413.

Anandha Gopalan, Sanjeev Dwivedi, Taieb Znati and Bruce McDonald,i ”On the Implementation and Performance of the (alpha, t)-Cluster Protocol for Ad-Hoc Wireless Networks”, To appear in the Special Issue of Simulation: Transactions of the Society for Modeling and Simulation Journal.

McDonald, A.B., and Znati, T.F.,”Statistical Estimation of Link Availability and Its Impact on Routing in Wireless Ad Hoc Networks.” Wiley Journal of Wireless Communications and Mobile Computing (WMC), No. 4, 2004, pp. 331-349.

C. Sangpachatanaruk, S. M. Khattab, T. Znati, R. Melhem, and D. Mosse’,”Design and Analysis of a Replicated Elusive Server Scheme for Mitigating Denial of Service Attacks”, in Journal of Systems and Software, Vol 73(1), p15-29, September 2004, Elsevier. ‘

McDonald, A.B. and Znati, T., ”A Mobility Based Framework for Adaptive Clustering in Wireless Ad-Hoc Networks”, IEEE Journal On Selected Area of Communications, Vol. 17, No. 8, pp. 1466-1487, August 1999.

McDonald, B. A., and Znati, T,”A Mobility Based Framework for Adaptive Clustering in Wireless Ad-Hoc Networks”, in IEEE Journal on Selected Area of Communication, August 1999.

Aljadhai, A. and Znati, T.,”A Framework for Call Admission Control and QoS Support in Wireless Environments”, in Proceedings of IEEE INFOCOM’99, March, 1999.

Znati, T. and Field, B.,”A Network Level Channel Abstraction For Multimedia Communication in Real-Time Networks”, In the IEEE Transactions on Knowledge and Data Engineering, August 1993, Vol. 5,

OTHER ACTIVITIES AND RESPONSIBILITIES

General Chair, Infocom 2005

General Chair, SECON 2005, 1st IEEE Conference on Sensor and Adhoc Communications Networks

Associate Editor, Wireless Networks

Associate Editor, Journal of Ad-Hoc Networks

Associate Editor, IEEE Transactions on Parallel and Distributed Systems

Associate Editor, International Journal in Computer Simulation General Chair of the Communication Networks and Distributed Systems Modeling and Simulation.

General Chair of the Annual Simulation Symposium.

Program Committee Member of several other conferences on Wireless and Ad-Hoc Networks, including MobiCom 2004, WiSE.

Program Co-Chair of the 1997 Workshop on Distributed Multimedia Systems.

Local Program Chairman of the 5th ISMM PDCS Conference, October 1992.

Appointed Treasure of the Annual Simulation Symposium.

SELECTED GRANT AWARDS

NSF/CNS: ”Mobility-based clustering for Scalable and Responsive Routing in Ad-Hoc Networks”. Total Amount Award : $250,632. Period Covered: 01/06/00-30/09/05. PI: Taieb Znati.

NSF: ”Algorithmic Support for Temperature Aware Computing and Networking”. Total Amount Award : $99,732. Period Covered: 01/01/05-01/01/06. PIs: Kirk Pruhs and Taieb Znati.

NSF: ”Flexible and Dynamic Workflow Design: Theory and Practice”. Total Amount Award : $490,000. Period Covered: 01/09/05-01/09/09. PIs: Taieb Znati and Randy Chow.

BayNet: ”Network Integration, Traffic Control And QoS Management On High Speed Networks”. Total Award: $54,000. Period Covered: 09/01/96-09/01/97. Principal Investigator: Taieb Znati.

ARPA: ”Distributed Interactive Development and Monitoring of Transportation Plans in Dynamic Environment”. Total Award : $528,410. Period Covered : 01/01/92-11/30/95. Principal Investigators : Taieb Znati, and Martha Pollack.

DEC: ”On Network Focused Technical College”. Total Award : $767,970. Period Covered: 05/01/92-06/30/93. Principal Investigator with Martin Weiss, Marvin Sirbu (CMU), and Rich Thompson.
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