Computing Curriculum — Computer Engineering (CE2004) Final Curriculum Report
2004 December 12

Contents

Chapter 1 Introduction
1.1 Overall Structure of the Computing Curricula Project
1.2 Overview of the CE2004 Process
1.3 Structure of the CE2004 Report

Chapter 2 Computer Engineering as a Discipline

2.1 Background

2.2 Evolution of the Field

2.3 Characteristics of Computer Engineering Graduates
2.3.1  Distinctions
2.3.2  Professionalism
2.3.3  Ability to Design
2.3.4  Breadth of Knowledge

24 Organizational Considerations
2.5 Preparation for Professional Practice
2.6 Program Evaluation and Accreditation
Chapter 3 Principles
Chapter 4 Overview of the Computer Engineering Body of Knowledge

4.1 The Body of Knowledge

4.2 Structure of the Body of Knowledge

43 Learning Outcomes

44 Core and Elective Knowledge Units

4.5 Knowledge Units and Time Required for Coverage

4.6 Core Hours and a Complete Program

Chapter 5 Integration of Engineering Practice into the Computer Engineering Curriculum
5.1 The Nature of Computer Engineering
5.2 Design in the Curriculum

5.2.1  Design Throughout the Curriculum
5.2.2  The Culminating Design Experience
53 The Laboratory Experience
54 The Role of Engineering Tools

5.5 Applications of Computer Engineering Principles
5.6 Complementary Skills

5.7 Communication Skills

5.8 Teamwork Skills

5.9 Student Learning and Assessment

5.10 Lifelong Learning
5.11 The Business Perspective
5.12 The Elements of an Engineering Education

Chapter 6 Professionalism and Computer Engineering
6.1 Introduction

- vii -



Computing Curriculum — Computer Engineering (CE2004)

6.2
6.3

Chapter 7
7.1
7.2

7.3

7.4

7.5
7.6

Chapter 8
8.1
8.2
8.3
8.4

Decisions in a Societal Context
Fostering Professionalism

Curriculum Implementation Issues

General Considerations

Basic Computer Engineering Components

7.2.1  Introductory Courses and the Core

7.2.2  Intermediate Courses

723 Advanced Courses

7.24  Culminating Project

7.2.5  Engineering Professional, Ethical, and Legal Issues
7.2.6  Communication Skills

Course Material Presented by Other Departments

7.3.1  Mathematical Requirements

7.3.2  Science Requirements

7.3.3  Other Requirements

Degree Program Implementation: Strategies and Examples
7.4.1  Course Considerations

7.42  Elective Courses

Degree Titles and Organizational Structures

Sample Curricula

Institutional Challenges

The Need for Local Adaptation

Principles for Curriculum Design

The Need for Adequate Laboratory Resources
Attracting and Retaining Faculty

Endnote References to this Report

Bibliography

Appendix A
Al
A2
A3
A4
A5

A6

The Computer Engineering Body of Knowledge
Introduction

Structure of the Body of Knowledge

Core and Elective Units

Time Required to Cover a Knowledge Unit

Summary of the Computer Engineering Body of Knowledge
Comments on Knowledge Areas

A.6.1 Comments on Algorithms

A.6.2 Comments on Computer Architecture and Organization
A.6.3 Comments on Computer Systems Engineering
A.6.4  Comments on Circuits and Signals

A.6.5 Comments on Database Systems
A.6.6 Comments on Digital Logic

- viii -

Final Curriculum Report
2004 December 12



Computing Curriculum — Computer Engineering (CE2004)

A7

Appendix B
B.1
B.2
B3

B4

B.5

A.6.7

A.6.8

A69

A.6.10
A6.11
A.6.12
A.6.13
A.6.14
A.6.15
A.6.16
A.6.17
A.6.18

Comments on Discrete Structures
Comments on Digital Signal Processing
Comments on Electronics

Comments on Embedded Systems
Comments on Human-Computer Interaction
Comments on Computer Networks
Comments on Operating Systems
Comments on Programming Fundamentals
Comments on Probability and Statistics
Comments on Social and Professional Issues
Comments on Software Engineering
Comments on VLSI Design and Fabrication

Details of the Body of Knowledge
CE-ALG  Algorithms
CE-CAO  Computer Architecture and Organization

CE-CSE

CE-CSG
CE-DBS

CE-DIG

CE-DSC

CE-DSP
CE-ELE
CE-ESY
CE-HCI

Computer Systems Engineering
Circuits and Signals

Database Systems

Digital Logic

Discrete Structures

Digital Signal Processing
Electronics

Embedded Systems
Human-Computer Interaction

CE-NWK  Computer Networks

CE-OPS
CE-PRF
CE-PRS
CE-SPR

Operating Systems
Programming Fundamentals
Probability and Statistics
Social and Professional Issues

CE-SWE  Software Engineering

CE-VLS

VLSI Design and Fabrication

Computer Engineering Sample Curricula

Format and Conventions

Preparation to Enter the Profession

Curricula Commonalities

Final Curriculum Report
2004 December 12

Implementation A — Computer Engineering Program Administered by a Computer Science
Department

B4.1
B4.2
B.4.3
B.44
B.4.5

Program Goals and Features
Summary of Requirements

Four-Year Curriculum Model for Curriculum A
Mapping of the Computer Engineering BOK to Curriculum A

Curriculum A — Course Summaries

Implementation B — Computer Engineering Program Administered by an Electrical and Computer
Engineering Department

B.5.1
B.5.2
B.5.3

Program Goals and Features
Summary of Requirements

Four-Year Curriculum Model for Curriculum B

-1X -



Computing Curriculum — Computer Engineering (CE2004) Final Curriculum Report

B.6

B.7

B.54
B.5.5

2004 December 12

Mapping of the Computer Engineering BOK to Curriculum B
Curriculum B — Course Summaries

Implementation C — Computer Engineering Program Administered Jointly by a Computer Science
Department and a Department or College of Engineering

B.6.1
B.6.2
B.6.3
B.6.4
B.6.5

Program Goals and Features

Summary of Requirements

Four-Year Curriculum Model for Curriculum C

Mapping of the Computer Engineering BOK to Curriculum C
Curriculum C — Course Summaries

Implementation D — Computer Engineering Program Representative of a Program in the United
Kingdom and Other Nations

B.7.1
B.7.2
B.7.3
B.7.4
B.7.5
B.7.6

Program Goals and Features

Summary of Requirements

Three-Year Curriculum Model for Curriculum D

Four-Year Curriculum Model for Curriculum D

Mapping of the Computer Engineering BOK to Three-Year Curriculum D
Curriculum D — Course Summaries



