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The Faculty of Engineering and Technology

Dean:  Professor Darrell Williamson, BE BSc ME N’cle,
PhD Harv

Introduction
The Faculty of Engineering and Information Technol-
ogy was established in 1993 and comprises the
Department of Engineering and the Department of
Computer Science.

The Faculty represents the commitment of the ANU to
developments in engineering and information technol-
ogy, and recognises the strength of the university’s
undergraduate and graduate programs in these disci-
plines. The Australian National University has a
world-wide reputation in many fields including com-
puting and engineering. Each of the two departments in
the Faculty is a key participant in two Cooperative Re-
search Centres funded jointly by the Australian
Government and industry to carry out collaborative re-
search.

Further information is available on the Faculty Web site:
http://feit.anu.edu.au

Undergraduate Courses Offered
Degree course Usual course duration (yrs)
Bachelor of Engineering 4
Bachelor of Software Engineering 4
Bachelor of Information Technology 3
Bachelor of Engineering/Bachelor of Science 5
Bachelor of Engineering/Bachelor of

Information Technology 5
Bachelor of Engineering/Bachelor of Arts 5.5*
Bachelor of Asian Studies/

Bachelor of Engineering 5.5*
Bachelor of Commerce/

Bachelor of Engineering 5.5*
Bachelor of Engineering/

Bachelor of Economics 5.5*
Bachelor of Commerce/Bachelor of

Information Technology 4
Bachelor of Economics/Bachelor of

Information Technology 4
Bachelor of Information Technology/

Bachelor of Science (Forestry) 5

*may be completed in 5 years

Changes to course structures and credit point values
You will note that undergraduate degrees are now being
expressed in terms of credit points, on the basis of a nor-
mal full-time load of 48 credit points per year. For a full
explanation of the changes to course structures, credit
point values and course legislation, please see the Gen-
eral Information section of this Handbook.

Course Prerequisites

Bachelor of Engineering
ACT
(a) Advanced Mathematics Extended major/minor and
Physics major or
(b) Advanced Mathematics Extended double major and
Physics minor

NSW
(a) 3 unit Mathematics; and 2 unit Physics or 4 unit
Science or
(b) 4 unit Mathematics and 3 unit Science

Bachelor of Information Technology
ACT
Satisfactory performance in a major in Advanced Math-
ematics

NSW
Satisfactory performance in 2 unit Mathematics

Bachelor of Software Engineering
ACT
Advanced Mathematics Extended major/minor

NSW
3 unit Mathematics

Bachelor of Engineering
(course code 4700)

Interdisciplinary Systems Engineering
The ANU Bachelor of Engineering degree course is a
four-year, IEAust accredited undergraduate program that
integrates selected areas of electrical and mechanical en-
gineering with computer systems and engineering
management to produce well-rounded and multi-skilled
engineering professionals. The interdisciplinary systems
engineering approach at ANU is underscored by tech-
nological trends which cut across boundaries between
traditional disciplines of engineering and computer sci-
ence.

Aims of the BE degree course
The aim of the BE degree course is to prepare students
for successful careers as professional engineering manag-
ers, designers, analysts, educators and researchers.

Building on a foundation of basic science and engineer-
ing fundamentals, the four-year BE degree program in
Interdisciplinary Systems Engineering focuses on:

♦ telecommunications systems

♦ manufacturing systems

♦ energy systems

♦ materials

♦ engineering management.

Faculty of Engineering and Information Technology

http://feit.anu.edu.au
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The program of study is the same for all students in the
first three years, with specialisation opportunities in Year
4 through the selection of appropriate professional
electives and project work.

It is the aim that the BE graduate: has a sound and broad
knowledge of basic science and engineering; is able to
communicate effectively with engineers and the general
public; has the capacity to acquire in-depth discipline
knowledge; is able to use common sense, scientific and
engineering knowledge to identify, formulate and solve
problems; is able to use a systems approach to engineer-
ing analysis, design, operation and management; is able
to contribute to a multidisciplinary and multicultural
team; is conscious of the social, cultural, global, envi-
ronmental, legal and business aspects of engineering,
including a commitment to the principles of sustainable
development; has an understanding of the responsibili-
ties of an inclusive and socially aware engineering
professional, including a commitment to the IEAust
Code of Ethics, life-long learning and continuing pro-
fessional development.

These attributes are engendered by: formal courses in
basic science, engineering fundamentals, engineering
management and law; final-year courses which introduce
students to the cutting edge of selected disciplines; hands-
on experience in the analysis, design and development
of telecommunications, manufacturing, energy and man-
agement systems; final-year project work which is relevant
to industry research, development, operations and man-
agement; emphasis in all units on the functions, goals
and wider context of engineering; teaching and assess-
ment processes which reflect the importance of written
and oral communications, project and design work;
small-group teaching that encourages collaborative learn-
ing and problem solving; group laboratory, analysis and
design exercises; and a student seminar program.

Practical Experience
The Institution of Engineers, Australia (IEAust) speci-
fies that students are required to complete at least 60
days of engineering work experience during the course
through approved professional employment taken in the
vacation periods. For details, see entry for ENGN4005
Practical Experience.

Bachelor of Engineering — course requirements

Year 1
ENGN1211 Discovering Engineering (6cp)
ENGN1212 Engineering Mathematics 1 (6cp) or

MATH1013 or MATH1115
ENGN1213 Intro to Programming and Algorithms

(6cp) or COMP1100
ENGN1214 Physics Fundamentals (6cp) or

PHYS1001
ENGN1221 Electromechanical Technologies (6cp)
ENGN1222 Engineering Mathematics 2 (6cp) or

MATH1014 or MATH1116

ENGN1223 Foundations of Software Engineering
(6 cp) or COMP1110

ENGN1225 Chemistry Fundamentals (3cp) or any 6
credit point 1000-series unit

ENGN1226 Modern Physics (3cp) or any 6 credit
point 1000-series unit

Year 2
ENGN2211 Electronic Circuits and Devices (6cp)
ENGN2212 Engineering Mathematics 3 (6cp) or

MATH2305 or MATH2405
ENGN2213 Computer Organisation (3cp) or

COMP2300
ENGN2214 Mechanics of Materials (6cp)
ENGN2215 Introduction to Materials Science (3cp)
ENGN2221 System Dynamics (6cp)
ENGN2222 Thermal Energy Systems (6cp)
ENGN2223 Signals and Systems (6cp)
ENGN2224 Electronics (6cp)

Year 3
ENGN3211 Investment Decisions and Financial

Systems (6cp) or COMM1020 or
ASHY2012 or ASHY2014 or
POLS1004 or ECHI1105 or
ECHI1106

ENGN3212 Manufacturing Technologies (6cp)
ENGN3213 Digital Systems and Microprocessors

(6cp)
ENGN3214 Telecommunications (6cp)
ENGN3221 Project and Operations Management

(6cp)
ENGN3222 Manufacturing Systems (6cp)
ENGN3223 Control Systems (6cp)
ENGN3224 Energy Systems Engineering (6cp)

Year 4
ENGN4200 Individual Project (12cp)
ENGN4211 Engineering Law (3cp) or COMM1101

or ASHI2268 or POLS1002 or
ECHI1105 or ECHI1106

ENGN4221 Systems Engineering Project (6cp)
ENGN4005 Practical Experience (0cp)

18 credit points selected from the engineering profes-
sional electives list (see Department of Engineering
entry).

9 credit points selected from the engineering professional
electives list or from 3000-series or 4000-series units from
any faculty.

The Bachelor of Engineering degree with Honours
Honours grades in the BE degree are awarded by the
Faculty on the basis of a recommendation from the Head
of Engineering and may be awarded with first class hon-
ours; second class honours, division A; or second class
honours, division B.

The awarding of honours in engineering is based on
meritorious performance over the entire four year pro-
gram. The assessment of meritorious performance is
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based on the calculation of an average percentage mark
(APM). The APM for Years 1, 2 and 3 respectively, is the
average mark awarded in each ENGN1xxx, ENGN2xxx
and ENGN3xxx unit. The APM for Year 4 is the aver-
age mark awarded in ENGN4211, ENGN4221 and in
each completed unit from the engineering professional
electives list.

The weighting factors 0.1, 0.2, 0.35 and 0.35 respec-
tively, are used for the Years 1, 2, 3 and 4 APMs to give
the overall APM.

The following table is indicative of the basis for the award
of honours:

Overall APM Project Mark Honours Award

80%–100% 80%–100% HI
70%–79% 70%–79% H2A
60%–69% 60%–69% H2B

Bachelor of Information Technology
(course code 3701)

The Bachelor of Information Technology is a three-year
degree that prepares graduates to enter the computing
industry work force as novice practitioners to develop
software or to apply computing in human organisations.
The graduate attains the technical knowledge of funda-
mentals of computer systems, programming languages,
computer systems, computer applications, and informa-
tion systems. The computing industry has always been
subject to very rapid change, and so we also aim to pre-
pare graduates to meet the changes in practice and in
technology that will be met during their working ca-
reers. The graduate can enter the fields of software
development and support, information systems devel-
opment and support, or many other broad areas of choice
in computing or general industry.

The BInfTech degree is organised to allow a flexible
choice between an Information Systems stream and a
Software Development stream. Both streams are founded
on an introduction to computer programming, a broad
perspective on the computing discipline and profession,
and an introduction to the functional structure of com-
puters. Both also require at least 18 credit points of
mathematics, which is a means of developing the ability
to work with abstractions, a fundamental requirement
for understanding and applying ideas in computing.

In later years of the course, students can choose the Soft-
ware Development stream, to develop the conceptual and
practical skills for software development and the tech-
nology of computer systems, or the Information Systems
stream to develop understanding of organisations, the
management of computer systems applications in them,
and the accompanying systems analysis and design.

Course requirements
The degree requires completion of 144cp of units of-
fered, or approved by, the Faculty of Engineering and
Information Technology, including

(a) at least 90cp of Information Technology units con-
sisting of

1.  18cp of 1000-series units, including COMP1100 In-
troduction to Programming and Algorithms,
COMP1110 Foundations of Software Engineering; and
COMP1200 Perspectives on Computing or ENGN1211
Discovering Engineering

2.  24cp of 2000-series units, including COMP2300 In-
troduction to Computer Systems

3.  42cp of 3000/4000-series units, including
COMP3110 Software Analysis and Design

4.  a further 6cp of 1000/2000/3000/4000-series units

5.  including for the Information Systems stream:

♦ INFS2024 Information Systems Analysis

♦ COMP2400 Relational Databases

♦ INFS3024 Information Systems Management

or for the Software Development stream:

♦ COMP2100 Software Construction

♦ COMP3100 Software Engineering Group
Project

(b) at least 18cp of maths-related units, including

1.  MATH1003 Mathematical Modelling 1 or
MATH1013 Mathematics and Applications 1
or STAT1006 Quantitative Methods for Business and
Economics 1

2.  MATH1005 Mathematical Modelling 2 or
MATH1014 Mathematics and Applications 2

3.  6cp of 2000-series MATH or STAT or EMET units

(c) a further 12cp of 2000/3000/4000-series IT units

(d) for the Information Systems stream:

♦ COMM1101 Introduction to Commercial Law

♦ 12cp from

♦ COMM1010 Financial Accounting Funda-
mentals and COMM1020 Accounting and
Financial Management

♦ ECON1001 Economics I

♦ ECHI1005 Business and Economy in the
Asia-Pacific Region and ECHI1006 Australian
Economy

or for the Software Development stream:

♦ COMM1010 Financial Accounting Fundamen-
tals or ENGN3211 Investment Decisions and
Financial Systems

♦ 12cp of units offered within the university

(e) a further 6cp of units offered within the university

(f ) no more than 60cp of 1000-series units
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IT units are

♦ COMP units

♦ INFS units

♦ ENGN1211 Discovering Engineering,
ENGN3213 Digital Systems and Microprocessors,
ENGN3214 Telecommunications

The BInfTech with Honours
The BInfTech degree with honours requires an additional
year of study after the pass degree of BInfTech. Admis-
sion is by invitation based on performance in your best
36 credit points of 2000 and 3000 series Information
Technology and Mathematics units and generally requires
an average performance at better than Credit level. The
honours program includes advanced coursework and a
major individual project worth 50% of the year. Hon-
ours grades are awarded on the result of the whole year’s
work.

Bachelor of Software Engineering
(course code 4708)

The Bachelor of Software Engineering course empha-
sises the development of professional skills in the technical
area of software engineering, that is, the systematic ap-
plication of analysis, design, and construction techniques
for computer systems and applications.

The computing industry has grown very rapidly in the
last 40 years, despite a widely acknowledged, continual
state of crisis in our abilities to manage reliably the proc-
ess of developing software. The need for a mixture of
technical computing knowledge with the skills of the
computer programmer, and the disciplined organisation
and judgement of the professional engineer, has been
seen as desirable for many years.

The introduction of the Bachelor of Software Engineer-
ing degree in 1999 was aimed to meet this need.

The BSEng graduate will acquire technical knowledge
of the fundamentals of computer systems, programming
languages, and the mathematical foundations of algo-
rithms and data structures that are required to establish

BInfTech (3701 : SD) possible enrolment pattern

[1] Some 3000-series IT electives may have specific prerequisites.
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BInfTech (3701 : IS) possible enrolment pattern

[1] 1000-electives to be chosen from COMM1010, COMM1020, ECON1001, ECHI1005, ECHI1006

[2] Some 3000-series IT electives may have specific prerequisites.
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reliability and safety in software. Technical knowledge is
honed by a selection of advanced technical topics. The
principles and practices of the design and implementa-
tion of software are built up in a sequence of units
combining theoretical study and practical laboratory ex-
ercises, individual projects, and group projects. Of no
less importance is an introduction to the professional
skills of a competent engineer: management, communi-
cation with others and teamworking in particular, and
ethical and other responsibilities. Graduates will also
build their own skills of individual software development
in university studies and in practical work experience
which is required during the course, and will learn a sys-
tems approach developed and exemplified in individual
and group project work.

Mathematics is an essential component of the degree for
developing the languages and ability for abstraction that
is the core of the computing discipline, and to allow rig-
orous formal description of aspects of the software
engineering process. Discrete mathematics also has sig-
nificant applications in the modelling and rigorous
description of software properties, computing processes
and programming languages.

The best computing professionals are informed by knowl-
edge of a wider field than computing alone. The course
includes the choice of a major line of study in another
discipline in the university which can broaden the un-
derstanding of the social and cultural responsibilities of
the software engineer, and strengthen the ability to com-
municate with others, or may be used to specialise in
further fundamental sciences, or in specialised engineer-
ing streams. Both develop the capacity for lifelong
learning by exposure to a broader range of ways of study-
ing at university level.

The course was offered for the first time in 1999, when
all 1000-series units and a selection of 2000-series units
were offered. The other later-year units are being intro-
duced progressively over the next 2 years, and the degree
will be submitted for accreditation by the Institution of
Engineers Australia as an accredited Engineering degree.

Course requirements

The BSEng degree requires completion of 192 credit
points including

(a) completion of core BSEng units (to be specified from
time to time by Faculty)
COMP1100 Introduction to Programming and

Algorithms
COMP1110 Foundations of Software Engineering
COMP2100 Software Construction
COMP2200 Technical Communication and

Professional Context
COMP2300 Introduction to Computer Systems
COMP2310 Concurrent and Distributed Systems
COMP2400 Relational Databases
COMP2600 Formal Methods in Software Engineer-

ing

COMP3100 Software Engineering Group Project
COMP3110 Software Analysis and Design
COMP3600 Algorithms
COMP4500 Individual Project
COMP1800, COMP2800, COMP3800  Art and

Science of Computing I, II, III
COMP4800 Industrial Experience
ENGN3211 Investment Decisions and Financial

Systems
MATH1013 Mathematics and Applications 1 or

MATH1115  Mathematics and
Applications 1 Honours

MATH1014 Mathematics and Applications 2 or
MATH1116  Mathematics and
Applications 2 Honours

(b) completion of a further 36cp of Information Tech-
nology units, with at least 18cp of 4000-series units,
selected from Tables A, B and C as follows

♦ 18cp from Table A

♦ 12cp from Table B

♦ 6cp from Table C

(c) completion of 2000-series mathematics units to the
value of 6 credit points

(d) completion of further Science or Engineering units
to the value of 12cp, excluding those offered by Com-
puter Science

(e) completion of a further 30cp, including at least 6cp
of 3000- or 4000-series units, from any department in
the university.

IT units are COMP and INFS units, ENGN3213,
ENGN3214.

Table A refers to Software Engineering units, Table B
refers to Foundation units, Table C refers to Design units.
The contents of Tables A, B and C may be changed from
time to time.

Table A
COMP3120 Managing Software Development
COMP4100 Software Quality
COMP4110 Software Improvement

Table B
COMP3310 Computer Networks
COMP3320 High Performance and Scientific

Computing
COMP3400 Internet, Intranet and Document

Systems
COMP3610 Principles of Programming Languages

Table C
COMP2110 Software Design
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Bachelor of Software Engineering with Honours

Honours grades in the BSEng will be awarded on the
basis of merit.

Accreditation
The Bachelor of Engineering degree is accredited to the
appropriate level by the Institution of Engineers, Aus-
tralia (IEAust). The Bachelor of Software Engineering
degree will be submitted for accreditation with IEAust
and the Australian Computer Society.

All students who complete the BInfTech degree are eli-
gible for associate membership of the Australian
Computer Society.

Combined Courses
Detailed information about courses combined with the
Bachelor of Engineering or the Bachelor of Information
Technology degrees is provided in the Combined Courses
section of this Handbook.

Note that there are no combined courses with the Bach-
elor of Software Engineering.

Status
Status towards undergraduate degree courses of the Fac-
ulty may be granted for studies completed elsewhere.
Requests for status are assessed individually.

BSEng (4708) possible enrolment pattern
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Computer Science
C.W. Johnson, BSc Monash, PhD ANU
Senior Lecturer and Head of Department

How do people understand and use computers? The sub-
ject matter of the computing discipline has many names,
including software engineering, computer science,
informatics, information systems, information technol-
ogy, and computer programming. The discipline is only
young, and the nature of the subject has been debated
many times since the first electronic computers and the
foundation of the first professional association in 1947.
The nature of the discipline has changed in that time
from a focus on computer hardware in a very small
number of uniquely designed computers, and the highly
specialised mathematical algorithms that were pro-
grammed into them, to the graphically interfaced, largely
non-numerical, general purpose commodity computing
of today’s information technology industry. The focus
of that industry has shifted from details of interaction
with computers to the breadth of interaction with peo-
ple, and so has the computing discipline broadened to
include the ways in which its professional graduates ap-
ply computing to the information needs of organisations
and individuals.

Information Technology is the common global term
which covers all aspects of computing, data storage, and
communications — the generality of equipment, sys-
tems and services that involve the use of computers,
advanced telecommunications, and digital electronics.
The IT industry is now reckoned to be the world’s larg-
est. Although the Department’s name continues to refer
to “Computer Science,” it is a centre for the study of
wider aspects of IT:  software engineering, which is the
profession of designing and constructing complex groups
of programs; information systems, which involves the
ways in which computer systems are meshed with or-
ganisations; as well as computer science, the systematic
study of the fundamental algorithms and processes be-
hind the technology. The department provides
professional, technical, and service courses in these areas
and introductory information technology for students
in many areas of the university.

Department Aims and Objectives
The Department aims to produce graduates with a pro-
fessional education in Software Engineering and a four
year professional Software Engineering degree course has
been offered since 1999. This includes technical, profes-
sional, communications skills, individual and group
project work on a sound basis of mathematics and com-
puter science. A pass degree or a degree with honours
can be awarded after four years of study. The Faculty
plans to gain professional accreditation for this course
from the Institution of Engineers, Australia, as an engi-
neering degree.

The Faculty also offers a three-year technical and profes-
sional degree course, the Bachelor of Information
Technology, in combination with the Faculty of Eco-
nomics and Commerce. BInfTech students can choose
to specialise in a software development stream or an in-
formation systems stream. The BInfTech course can also
be combined with courses in Commerce or with Eco-
nomics for a four year combined degree program which
aims to provide a professional, business-oriented educa-
tion. It can be combined with the Bachelor of
Engineering course for five years of study that includes
more computing within a full multidisciplinary Engi-
neering degree. It is also possible to combine the BInfTech
course with the BSc (Forestry) degree.

Many of the same computer science and software devel-
opment units can be taken within the more generalist
Bachelor of Science degree. Students can thereby com-
bine study of a Science subject with as much computing
as they wish.

A fourth year of honours study can be added to the BSc
and the BInfTech. In all of these degrees, the Depart-
ment aims to produce first class honours graduates who
can enter postgraduate studies at leading international
computer science laboratories.

The Department has an active research program and
educates Master of Philosophy and PhD students by re-
search.

Introductory units
The Department offers several units that can be taken
by students with no previous background in computing
or information technology. COMP1900 is an informa-
tion technology service unit offered to students in other
faculties, which provides a university-level introduction
to applied computing for students in any area who wish
to use computers in their studies or their careers but do
not necessarily need to study computer programming.
COMP1200 provides a broad perspective on the field of
computing for those with a deeper interest in the under-
lying science and technology, and it is a required part of
the Information Technology degrees. COMP2200 in-
troduces the communication skills and other professional
background for the Software Engineering degree.

COMP1100 provides an introduction to computer pro-
gramming, both as a service course and as a foundation
for all further studies in information technology. It re-
quires a prerequisite of secondary college advanced
mathematics, but does not require any previous com-
puting experience. COMP1110 provides further study
of programming and software engineering, consolidat-
ing the study of constructing larger programs. It leads to
further software development and software engineering
studies.

COMP2400 can also be taken in first year, following
COMP1100. It provides an introduction to the use of
databases and to their underlying technology. This unit
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can be used as part of a major in Commerce as well as
contributing to Information Technology and Software
Engineering degrees.

Further Information
Further information on the units offered and the struc-
tures of the courses is available from the Department’s
World Wide Web site, at http://cs.anu.edu.au.

Unit details
The units offered by the Department of Computer Sci-
ence are being reviewed and updated. All of the second
and third year units (2000 and 3000 series) are new units
in 2000.

Introduction to Programming
and Algorithms COMP1100

(6cp) Group A
First semester
Thirty one-hour lectures. 12 two-hour tutorial/labora-
tory sessions.

Prerequisites:  ACT Advanced maths major or NSW 2
unit maths or equivalent.

Incompatible with COMP1011, ENGN1002,
ENGN1213

Syllabus:  This unit introduces students to the concepts,
techniques and tools fundamental to the construction
of programs. The main such tool will be a modern pro-
gramming language and the language of choice is Eiffel.
The systematic study of its syntax, its execution behav-
iour and many appropriate sample programs, illustrate
the concepts and basic techniques that underpin the sub-
ject matter of computer science, information systems and
software engineering.

Foundations of Software
Engineering COMP1110

(6cp) Group A
Second semester
Thirty one-hour lectures, twelve two-hour tutorial/labo-
ratory sessions.

Prerequisites:  COMP1100 or COMP1011

Incompatible with COMP2031, ENGN2003,
ENGN1223

Syllabus:  Introduction to methods and techniques for
verification and validation of software systems. Introduc-
tion to the foundations and use of recursive algorithms
in problem solving. Structured data types, abstract data
types and their applications. System life-cycle,
modularization, and construction of large systems.

Perspectives on Computing COMP1200
(6cp) Group A

First semester
Thirty lectures, twelve tutorial/laboratories.

Prerequisites:  none

Syllabus:  This unit presents the important concepts in
the computing discipline and places them in context, in
order to introduce the nature of the computing profes-
sion and the education of a computing professional.

The unit covers the following topics, through case stud-
ies.

Abstractions and the user view:  the interactive machine,
the stored-program machine, data, programming lan-
guages and virtual machines, computational objects.

Applications of computer systems:  personal computa-
tion, application software, information systems,
knowledge-based systems, real-time control.

Computer systems and their environment:  the personal
computer, networked computers and concurrency, the
world-wide web.

The nature of the computing discipline:  mathematical
theory, scientific experimentation and engineering de-
sign.

Professional issues:  the engineering of software systems,
the client focus, professional ethics.

Educational issues:  curriculum issues, the ANU experi-
ence.

Art and Science of Computing I COMP1800
(0cp) Group E

Full Year
About eight sessions of occasional seminars.

Prerequisites:  Enrolment in BSEng or approval of Head
of Department

Syllabus:  The Art and Science of Computing I is a semi-
nar-style program. It consists of about 4 events per
semester, such as seminars from visiting or staff academ-
ics, or discussion or debate sessions on topical subjects.
Other sessions might include learning and studying skills,
talks from industry representatives, department and unit
overviews, hot topics, and surveys. It aims to involve staff
and students in debate on computing issues. Some ses-
sions will be led by staff from areas such as the library,
counselling, study skills, and other university resource
centres.

Events in ASC I will be targetted to those students in
first year.

ASC I is assessed by attendance, with a grade of satisfac-
tory awarded on attendance at 75% or more of the events.

Introduction to Information
Technology Applications COMP1900

(6cp) Group A
First semester (may be offered in second semester also)
Twenty lectures, six practice laboratories.

Prerequisites:  none. Not available to students enrolled in
BInfTech or BSEng. Cannot be taken after successful
completion of COMP1011, COMP1100 or INFS1014.

http://cs.anu.edu.au
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Syllabus:  An introduction to the basic concepts and skills
of computer literacy through modern applied informa-
tion technology. Word processing, macros, styles;
spreadsheets, data manipulation and display; World Wide
Web information searching, indexing, meta-searching;
data management, folders, good data management prac-
tices. Practical project work will be done in supervised
personal computer laboratory sessions.

Software Construction COMP2100
(6 cp) Group B

First semester
Thirty one-hour lectures and twelve two-hour tutorial
and laboratory sessions.

Prerequisites:  COMP1110 or COMP2031, and 12 credit
points of 1000-level mathematics or mathematical sta-
tistics units including MATH1014 or MATH1005.

Syllabus:  This unit is one of three units (COMP2100,
COMP2110, COMP3110) which address constructive
aspects of the software development process. It has a pri-
mary focus on the software implementation and test
phase.

The following topics are covered. Programming to pre-
cise specifications. The implementation milieu
(configuration control, programming standards, docu-
mentation standards, literate programming, use of
integrated programming environments). Code review
and inspections. Test planning and procedures (derived
from specification and design documents). Software tech-
nologies:  object-oriented (Eiffel), procedural (C),
scripting (Perl), GUI interfaces. Metrics and good prac-
tice (PSP).

Software Design COMP2110
(6 cp) Group B

Second semester
Thirty one-hour lectures and twelve two-hour tutorial
and laboratory sessions.

Prerequisites:  COMP1110 or COMP2031, and 12 credit
points of 1000-level mathematics or mathematical sta-
tistics units including MATH1014 or MATH1005.

Incompatible with COMP2038

Syllabus:  This unit is one of three units (COMP2100,
COMP2110, COMP3110) which address constructive
aspects of the software development process. It has a pri-
mary focus on the design phase.

The following topics are covered. Designing to specifi-
cations (ab initio design) and design recovery from source
code (reverse engineering). The design milieu (notations,
documentation standards, configuration control). De-
sign techniques (structured, object-oriented, software
architectures, design patterns). Design review and inspec-
tions. Design in the context of requirements change.
Design metrics.

Technical Communication and
Professional Context COMP2200

(6cp) Group E
First semester
Thirty lectures

Prerequisites:  Enrolment in BSEng or permission of Head
of Department.

Syllabus:  About one third of this unit is dedicated to
technical communication (verbal and written) for com-
puting professionals. The purpose is to equip students
with the necessary skills to communicate technical in-
formation to customers and colleagues with the necessary
clarity and simplicity.

The unit will also cover the various social and ethical
responsibilities of the computing professional. These in-
clude professional ethics, concern for information security
and privacy, whistle-blowing, the role of professional
societies, social responsibilities, knowing one’s own limi-
tations, the continuity of professional advancement, the
role of the professional in educating society, and techni-
cal consultancy in public policy issues.

Legal issues will form a third focus of the unit, including
risks and liabilities and intellectual property.

Introduction to Computer
Systems COMP2300

(6cp) Group B
First semester
Thirty lectures and nine two-hour laboratory/tutorial
sessions.

Prerequisites:  COMP1100 or COMP1011; and 6 cp
1000 level MATH, STAT, EMET units.

Incompatible with COMP1012.

Syllabus:  An introduction to the hardware and software
components of a modern computer system. Compari-
sons of different types of instructions sets and
corresponding addressing modes. Emphasis on the rela-
tionships among instruction sets, fetch and execute
operations, and the underlying architecture. Introduc-
tion to the concept of interrupts, as well as the purpose
and specifications of a control unit with respect to logic
operations. Consideration of the physical implementa-
tion of large memory systems, together with the
techniques of data storage and checking. Overall con-
cepts of virtual memory, operating system functions, file
systems and networks.

Virtual machines and the levels of machine organiza-
tion, the assembly and linking process and software
libraries.
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Concurrent and Distributed
Systems COMP2310

(6 cp) Group B
Second semester
Thirty one-hour lectures, six one-hour tutorials and six
two-hour laboratory sessions.

Prerequisites:  COMP2100 or COMP2300 or
COMP2031; 12 credit points of 1000-level mathemat-
ics or mathematical statistics units.

Incompatible with COMP2029, COMP2032

Syllabus:  This unit is concerned with the issues that arise
when computational processes are supported in a com-
puter system. The scope is broad enough to include
discussion of all the layers of a computer system — from
the hardware to large information systems applications,
and all sizes of computer system — from systems as small
as a single processor, to systems as large as the entire
Internet. The principal areas of study are processes and
process coordination, concurrency support in operating
systems and high level languages, distributed systems.
The following topics are addressed:  operating system
structure, process management, interaction between sys-
tem components (processes, devices and processors),
mutual exclusion, concurrent programming, semaphores
and monitors, inter-process communication, distributed
systems, crash resilience and persistent data, deadlock,
transaction processing.

Relational Databases COMP2400
(6cp) Group B

Second semester
Thirty one-hour lectures and six two-hour laboratory/
tutorials

Prerequisites:  COMP1100 or COMP1011; and 6 credit
points of mathematics or mathematical statistics.

Incompatible with INFS2051, INFS3055

Syllabus:  Introduction to the basic goals, functions,
models, components, applications, and social impact of
database systems applications. The unit introduces the
relational model and the database query language SQL.
Entity-Relationship Diagrams are introduced as a tool
for conceptual modeling. Effective mapping of a con-
ceptual model to a relational schema requires some
appreciation of role of integrity constraints, and the im-
pact of DBMS access schemes and query optimisation
techniques.

Formal Methods in Software
Engineering COMP2600

(6 cp) Group B
Second semester
Thirty one-hour lectures, eight one hour tutorials and
four two-hour laboratory sessions.

Prerequisites:  COMP1110 and 12 credit points of 1000-
level mathematics or mathematical statistics including
MATH1005.

Incompatible with COMP1013.

Syllabus:  This course deals with some formal notations
that are commonly used for the description of computa-
tion and of computing systems, for the specification of
software and for mathematically rigorous arguments
about program properties.

The following topics will be studied:  Predicate calculus
and natural deduction. Inductive definitions of data types
as a basis for recursive functions and structural induc-
tion. Regular expressions, finite state machines and
context free grammars. Propositional programming lan-
guage semantics and partial correctness.
Weakest preconditions and total correctness.

Art and Science of Computing II COMP2800
(0 cp) Group E

Annual
About eight sessions of occasional seminars.

Prerequisites:  COMP1800 and enrolment in BSEng or
approval of Head of Department.

Syllabus:  As for COMP1800 except that events in Art
and Science of Computing II will be targetted to those
students in second year.

ASC II is assessed by attendance, with a grade of satis-
factory awarded on attendance at 75% or more of the
events.

Software Engineering
Group Project COMP3100

(12 cp) Group C
Annual
Twenty-six two-hour lectures.

Prerequisites:  18 credit points of 2000-level COMP units
including COMP2100, and COMP2110, and 6 credit
points of 2000-level MATH or STAT or EMET units.
Alternatively, 24 credit points of 2000-level COMP units
including COMP2031 and COMP2038, and 6 credit
points of 2000-level MATH or STAT or EMET units.

Incompatible with COMP3018.

Co-requisites:  COMP3110.

Syllabus:  This unit provides the student with project
experience to complement the studies of the software
development process in units COMP2100, COMP2110,
COMP3110 and COMP3120.

Students work in small groups and participate in all the
development phases (requirements analysis, design, con-
struction, testing) of a nontrivial software system. As well,
each group has to address the control of the develop-
ment process.
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Software Analysis and Design COMP3110
(6 cp) Group C

First semester
Thirty one-hour lectures and four or five two-hour labo-
ratory sessions.

Prerequisites:  12 credit points of 2000-level COMP or
INFS units including at least one of COMP2110,
COMP2038, COMP2400, INFS2024, INFS2051 and
INFS3055, and 12 credit points of 1000-level MATH
or STAT units.

Incompatible with INFS2047, INFS2048, INFS3047,
INFS3048.

Syllabus:  This unit is one of three units (COMP2100,
COMP2110, COMP3110) which address constructive
aspects of the software development process. It has a pri-
mary focus on the software requirements and design
phases. This unit provides a practical introduction to
requirements analysis methods and design specification
techniques that are either structured or object-oriented.
The essential rationale for the requisite components of a
number of such methods will be taught together with
some techniques for their application. As always, the
emphasis of applying any such method is to create, from
a set of original requirements, a semi-formal representa-
tion or model of a system software specification that
is unambiguous, consistent and understandable. The
various techniques for achievement of such requirements
and specifications often seem straight forward and even
conceptually simple. However, despite the apparent sim-
plicity of a technique, students will discover that a good
deal of effort and diligence is required to produce accu-
rate, meaningful, understandable and easily maintainable
specifications. Software system requirements specifica-
tions are essential for creating and trading-off design
specification alternatives. There are several representa-
tions available for specifying a software design. Some of
these will be discussed and applied including some very
recent approaches to design that allow for the inclusion
of multiple architectural alternatives and simple verifi-
cation. The latest design techniques place appropriate
emphasis on accurate, semi-formal models, transforma-
tion rules and direct code generation. Whenever
appropriate, computer-aided modelling tools will be used
to reinforce the various concepts that are covered theo-
retically.

Managing Software Development COMP3120
(6 cp) Group C

Second semester
Thirty one-hour lectures and five two-hour laboratory
sessions.

Prerequisites:  COMP3110, INFS2047 or INFS3047,
and 6 credit points of 2000-level MATH or STAT or
EMET units.

Syllabus:  This unit addresses the control of the software
development process. It is a companion unit to
COMP2100, COMP2110 and COMP3110, which
address constructive aspects of the process. It addresses
some of the initial tasks for effectively planning and
managing the development process within which the
techniques introduced in those units might be used.

The following topics are covered. Choosing a software
development life cycle. Constructing a software devel-
opment plan. Applying techniques and tools for
determining size, effort and cost of a software develop-
ment. Constructing a schedule and determining resource
requirements and allocations. Identifying, assessing and
managing risks (including technical, schedule and re-
source risks). Choosing and using metrics for different
purposes such as monitoring progress, controlling re-
sources and estimating rework.

Operating Systems
Implementation COMP3300

(6 cp) Group C
Second semester
Twenty-six one-hour lectures and six one hour tutorials
and six three-hour laboratory sessions.

Prerequisites:  COMP2300 and COMP2310, or
COMP2030, and 6cp of 2000-level mathematics or
mathematical statistics or econometrics units.

Incompatible with COMP3037.

Syllabus:  This unit takes a detailed look at the services
provided by, and the internals of, an existing operating
system to see how each part is constructed and integrated
into the whole. The lectures will also address recent lit-
erature describing advances in operating systems. The
following topics are addressed:  system programming and
its facilities (including I/O, signals, job control,
interprocess communication, sockets, transport layers,
remote operations), system calls and their relation to the
system libraries, process management and coordination,
implementation of message passing, memory manage-
ment, interrupt handling, real-time clocks,
device-independent input/output, serial-line drivers,
network communication, disk drivers, deadlock avoid-
ance, scheduling paradigms, file systems, security.

Computer Networks COMP3310
(6 cp) Group C

First semester
Thirty one-hour lectures and six two-hour laboratory/
tutorial sessions.

Prerequisites:  12 credit points of 2000-level COMP or
INFS units including COMP2300 or both COMP2031
and COMP1012, and 6 credit points of 2000-level math-
ematics or mathematical statistics or econometrics.

Incompatible with ENGN4514, COMP3036
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Syllabus:  This unit studies the standard models for the
layered approach to communication between autono-
mous machines in a network and the main characteristics
of data communication (transmission protocols) for the
lower layers. It introduces several application layer
protocols from a distributed systems viewpoint, and con-
siders alternative lower layer methods such as ATM, and
problem areas in the Internet protocol suite.

The following topics are included:  introduction to com-
munication network architectures (protocol hierarchies,
layered services, the OSI model); the physical layer (trans-
mission media, signal representation, limits to data
capacity); the data link layer (error detection and recov-
ery, point-to-point protocols); the medium access layer
(protocols for Local Area Networks and satellite com-
munication); the network layer (routing algorithms,
congestion control); internetworking (addressing,
internetwork routing and protocols, quality of service);
the transport layer (connection-oriented transport layer
services and protocols); application protocols for distrib-
uted systems.

High Performance Scientific
Computation COMP3320

(6 cp) Group C
First semester
Thirty one-hour lectures and nine two-hour tutorial/
laboratory sessions.

Prerequisites:  12 credit points of 2000-level COMP units
including COMP2100 or COMP2031 or ENGN2003,
and 6 credit points of 2000-level MATH, STAT or
EMET units.

Incompatible with COMP3061,COMP3067.

Syllabus:  This unit provides an introduction to High
Performance Computing with an orientation towards
applications in science and engineering. The dominant
programming language in this application domain, FOR-
TRAN95, will be taught within the context of numerical
computing and the design and construction of sophisti-
cated scientific software. The unit will study high
performance computer architectures, including vector
and parallel processors, and will describe how an algo-
rithm interacts with these architectures. It will also look
at practical methods of estimating and measuring algo-
rithm/architecture performance.

The following topics will be addressed:  the FOR-
TRAN95 programming language; basic numerical
computing from aspects of floating point error analysis
to algorithms for solving differential equations; the en-
gineering of scientific software; general high performance
computing concepts and architectural principles; scalar
and vector architectures and their memory structure;
performance and programmability issues, and program
analysis techniques for high performance computing;
parallel computing paradigms and programming using
the Message Passing Interface; trends in HPC systems.

Internet, Intranet and
Document Systems COMP3400

(6 cp) Group C
Second semester (may not be offered in 2000)
Thirty one-hour lectures and six two-hour tutorial/labo-
ratory sessions.

Prerequisites:  COMP1100 or COMP1011; 12 credit
points of 2000-level IT units or one of INFS1014/
INFS2012; and 12 credit points of 1000-level MATH
or STAT units.

Incompatible with INFS2052, INFS3056.

Syllabus:  This unit studies the methods, software archi-
tecture, and standards for computer communications
over networks, at the upper level, and examples of major
applications, with the focus being on the Internet. The
following topics are included: introduction to open sys-
tems and the Internet reference model; foundations of
Internet applications:  electronic mail, file transfer ap-
plication, MIME, hypertext transfer protocol, World
Wide Web system architecture and operation; standards,
ISO and other standardisation, conformance and accept-
ance; information structure; static, dynamic and active
pages; HTML, CSS, XML, SGML; mobile code, cgi
scripts; a simple introduction to symmetric and public
key systems; study of applications like PGP, SSL; E-Com-
merce; design/study of an internet based business system.

Algorithms COMP3600
(6 cp) Group C

First semester
Thirty one-hour lectures and nine two-hour tutorial/
laboratory sessions.

Prerequisites:  12cp of 2000-level COMP units includ-
ing COMP2100 or both COMP2031 and COMP2033;
and 6cp of 2000-level MATH/STAT/EMET units.

Incompatible with COMP3064.

Syllabus:  This unit deals with the study of algorithms
for solving practical problems, and of the data structures
used in their implementation. Detailed analysis of the
resource requirements of algorithms will be an impor-
tant issue.

A large variety of algorithms are candidates for study.
These include, but are not limited to, the following:
greedy algorithms, dynamic programming, divide-and-
conquer, exhaustive search, graph algorithms, advanced
data structures such as binomial heaps and Fibonacci
heaps, network flow algorithms, algorithms for string
matching, parallel algorithms, heuristics and approxima-
tion algorithms, and an introduction to intractability.
As well as studying the implementation, the mathemati-
cal tools used to study the resource usage of algorithms
will be considered.
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Principles of Programming
Languages COMP3610

(6 cp) Group C
Second semester
Thirty one-hour lectures, five one-hour tutorials and four
two-hour laboratory sessions.

Prerequisites:  COMP2600 or COMP1013; COMP2100
or COMP2031; 6 credit points of 2000-level mathemat-
ics, statistics or econometrics.

Incompatible with COMP3065, COMP3039,
COMP3040.

Syllabus:  This is an advanced course in programming
languages for students who possess substantial knowl-
edge of conventional languages. (Typically, this means
non-trivial experience with several of Modula-2, Eiffel,
Java, C, C++ and Ada).

The unit will provide an introduction to the major de-
clarative paradigms of functional programming and logic
programming. It will give the student some experience
with Prolog and a representative functional language in
problem domains where these paradigms are most suited.
The theoretical underpinnings of each paradigm will be
introduced, as will elementary aspects of implementa-
tion.

As well as exploring these new classes of languages, the
unit will introduce the students to ideas that apply across
the language landscape. Firstly, languages can only be
defined rigorously when some systematic notation is used
to assign meanings to each program and program frag-
ment. The unit will discuss formal semantics in general
and will focus on a widely used system — denotational
or structured operational.

The requirement that a language be implementable
means that some aspects of formal language theory be-
come part of the programming languages area. The unit
will approach the topic in-so-far-as it supports the con-
struction of language acceptors. It will also give
introductions to topics that underpin run-time struc-
tures of language.

Topics in Software Engineering COMP3700
(6 cp) Group C

First and second semesters
Contact hours as appropriate

Prerequisites:  Approval of Head of Department of Com-
puter Science. Minimal background is 16 credit points
of 2000 series COMP or INFS units including
COMP2031 and COMP2038 and 8 credit points of
2000-level mathematics or mathematical statistics units.

Syllabus:  This unit is available so that senior students
can pursue, under supervision, topics that are not cov-
ered in the regular curriculum or to execute a project
that will significantly increase their knowledge of soft-
ware engineering theory or practice.

The activities in the course will be some combination of
lectures, reading, writing and project work, as appropri-
ate to the topic.

Topics in Computer Science COMP3710
(6 cp) Group C

First and second semesters
Contact hours as appropriate

Prerequisites:  Approval of Head of Department of Com-
puter Science. Minimal background is 16 credit points
of 2000 series COMP or INFS units including
COMP2031 and 8 credit points of 2000 series math-
ematics or mathematical statistics units.

Syllabus:  This unit is available so that senior students
can pursue, under supervision, topics that are not cov-
ered in the regular curriculum or to execute a project
that will significantly increase their knowledge of some
aspect of computer science.

The activities in the course will be some combination of
lectures, reading, writing and project work, as appropri-
ate to the topic.

Art and Science of
Computing III COMP3800

(0 cp) Group E
Annual
About eight sessions of occasional seminars.

Prerequisites:  COMP2800 and enrolment in BSEng or
approval of Head of Department.

Syllabus:  Same as for COMP1800 except that events in
Art and Science of Computing III will be targetted to
those students in their final years.

ASC III is assessed by attendance, with a grade of satis-
factory awarded on attendance at 75% or more of the
events.

Computer Science Honours COMP4001
Full Year

Prerequisites:  Enrolment in the BSc Honours degree, with
specialisation in computer science.

Syllabus:  The program consists of a coursework compo-
nent and a project component, of equal weight. The
coursework component involves units in advanced as-
pects of the computing discipline, which in recent years
have been drawn from:  architecture of parallel systems,
artificial intelligence, computational logic, algorithms,
object oriented databases, programs for parallel compu-
ter systems, formal aspects of software engineering,
software engineering project, document technologies,
automated reasoning. The project component involves
a substantial individual project under detailed academic
supervision. A formal thesis is submitted (nominally
10,000 words), and a seminar is presented.
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Information Technology Honours INFT4001

Full Year

Prerequisites:  Enrolment in the BInfTech Honours de-
gree.

The program consists of a coursework component and a
project component, of equal weight. A student’s indi-
vidual course program is selected in consultation with
the BInfTech honours coordinator.

The coursework component involves units in advanced
aspects of the computing discipline and information sys-
tems. The coursework is drawn from the fourth year
honours courses in Computer Science (see the
COMP4001 unit description), Information Systems (see
the entry in Faculty of Economics and Commerce), and
other Science departments.

The project component involves a substantial individual
constructive project under detailed academic supervision.
Several formal project reports are submitted for assess-
ment.

Industrial Experience COMP4800
(0 cp) Group E

Annual

Prerequisites:  COMP3100 and enrolment in BSEng.

Syllabus:  Industrial Experience gives the student expo-
sure to current professional practice. It consists of 60
days of work, organised by the student. Of those 60 days,
20 must be in a software engineering context, 20 must
be in a professional context, and the remaining 20 may
be in any employment.

Industrial Experience is usually undertaken outside study
periods, and is graded satisfactory or unsatisfactory.

(Students must fulfil the requirements during the course
of their degree; they normally enrol in COMP4800 in
their final year and need to have satisfied the require-
ments by December in order to graduate at the ceremony
the following April.)
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M. Cardew-Hall, BSc (Hons) Mechanical Engineering,
Nottingham, PhD ImperialCollege
Senior Lecturer and Head of Department

Engineering is the art of transforming the resources of
nature for the benefit of humanity. Its roots are traceable
to the tools, huts, pottery and materials of the first hu-
mans. Its progress has relied on ingenuity, invention,
teamwork and the accumulation of experience — skills
which remain essential to this day.

Engineers have a responsibility to help solve our envi-
ronmental problems. The Department of Engineering is
at the forefront of renewable energy research, with a par-
ticular interest in photovoltaic solar cells and
semiconductor technology. The ANU ‘Big Dish’ is the
largest of its kind in the world. The Department’s Cen-
tre for Sustainable Energy Systems holds several world
records for solar cell efficiency. It is also developing a
unique thermochemical solar energy system. The Cen-
tre has strong links with industry and several technologies
are being commercialised.

Engineering is vital to the economic well-being of na-
tions. The Department’s advanced manufacturing and
production systems research integrates the disciplines of
materials, manufacturing, robotics and control with
modern computer simulation to understand, improve
and optimise manufacturing processes. Many projects
are industrially focused and major elements of the work
are carried out at the collaborating company’s site. This
provides a healthy cross fertilisation between the Depart-
ment and some of Australia’s largest manufacturing
companies. Related interests include discrete-event mod-
elling and control and active vision systems.

Telecommunications is the life-blood of modern com-
merce and government. And it helps keep us in touch
with our family, our friends, and our colleagues — rela-
tionships which span the globe. The Department’s
activities are primarily in advanced digital mobile com-
munications, especially coding and modulation schemes.
Researchers in the Department are patenting decoders
for some mobile and satellite applications which are cur-
rently the world’s best and can achieve near optimal
performance. Other areas of activity include signal
processing, statistical learning theory and neural net-
works.

Materials are the stuff of life and advanced materials are
increasingly part of everyday objects as well as space-age
applications. The Department’s work focuses on poly-
mers and fibre composite materials. These can be
carbon-fibre materials for use in aerospace, automotive
or high-tech sporting goods. Or they can be wood-wool
and cement composite boards for low-cost building ma-
terials in the Philippines. The environmental
conditioning of composite materials — such as mois-

ture resistance — is one area of interest. Other work in-
cludes rubber-toughened polymer alloys in collaboration
with researchers in Japan.

The volatile environment faced by organisations today
presents managers with continual challenges. Yet few
managers understand the nature and impact of varia-
tion. The Department’s Variation and Management
Group carries out research, development work with in-
dustry and educational programs aimed at enhancing the
capacity of organisations to understand variation and to
achieve organisational goals under variable conditions.
Industry-based Masters students form a significant part
of the research effort.

The Department of Engineering offers a four-year,
IEAust accredited Bachelor of Engineering degree course
(see the Faculty of Engineering & Information Technol-
ogy entry), Masters of Engineering, including
Industry-based Masters by research and PhD degree pro-
grams. The Department has active collaborations with a
wide range of other ANU Departments and Research
Schools including RSISE, RSPhysSE, RSES, Department
of Physics, Department of Forestry, as well as CSIRO
and DSTO. The Department has strategic collaborative
research relationships with Ford Australia, Telstra,
Solarhart and Western Power. The Department partici-
pates in the Cooperative Research Centre for Sustainable
Energy Systems. Graduates are employed in a wide range
of organisations and companies both in Australia and
overseas. Undergraduate scholarship support from
Airservices Australia, ANUTECH, BHP Research,
Boeing and Siemens Plessey is gratefully acknowledged.

The Department of Engineering building is located on
the corner of University Avenue and North Road, oppo-
site the ANU Sports Union, with the ANU Union,
Library and other facilities all readily accessible.

For further information, visit the Department’s Web site
at http://engn.anu.edu.au

Unit Descriptions

Discovering Engineering ENGN1211
(6cp)

First semester
12 discovery/design classes (2 hours), 24 lectures and 12
tutorials

Conveners:  Dr Green, Dr Lowe

Prerequisites:  Admission to the BE degree course or the
BSEng degree course or approval of Head of Engineer-
ing.

Incompatible:  COMP2200, ENGN1021

Syllabus:  The unit introduces engineering using a dis-
covery/design project supported by tutorial discussions,
readings, lectures and seminars, which are directed to-
wards beginning the process of developing in students a
range of graduate attributes relevant to contemporary

http://engn.anu.edu.au
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professional engineering practice. These include:  com-
munication; teamwork; problem identification and
formulation; systems design; an understanding of the
social, cultural and environmental responsibilities of en-
gineering practice; and an awareness of reflective and
ethical professional practice.

Contemporary issues examined include:  theories of tech-
nological change; gender and technology; technology,
environment and sustainable development; deregulation
and privatisation; workplace relations; occupational
health and safety; risk; professionalism and ethics.

Technological systems examined include:  telecommunica-
tions; information technology; energy; manufacturing;
and aerospace.

Engineering Mathematics 1 ENGN1212
(6cp)

First semester
Fifty-two lectures, twelve tutorials

Lecturer:  To be advised

Prerequisites:  Admission to the BE degree course or ap-
proval of Head of Engineering

Incompatible:  MATH1013, MATH1115, ENGN1014

Syllabus:  Same as MATH1013

Introduction to Programming
and Algorithms ENGN1213

(6cp)
First semester

Prerequisites:  Admission to theBE degree course or ap-
proval of Head of Engineering

Incompatible:  COMP1100, ENGN1002

Syllabus:  Same as COMP1100

Physics Fundamentals ENGN1214
(6cp)

First semester
Thirty-six lectures, twelve tutorials and twenty-four hours
of laboratory

Convener:  Dr Baxter

Prerequisite:  Admission to the BE degree course or ap-
proval of Head of Engineering

Incompatible:  PHYS1001, ENGN1019

Syllabus:  Same as first semester of PHYS1001. Intro-
duction to classical physics, the mathematical description
of natural phenomena:  mechanics, electricity, magnet-
ism and thermodynamics.

Electromechanical Technologies ENGN1221
(6cp)

Second semester
8 laboratory sessions (3 hrs), 24 lectures and 12 tutorials

Lecturers:  Dr Williamson, Dr McCarragher

Prerequisites:  ENGN1211, ENGN1214

Incompatible:  ENGN1018, ENGN1016

Syllabus:  This unit introduces the fundamentals of elec-
trical, mechanical and electromechanical systems.
Practical laboratory sessions to help students develop and
integrate theoretical knowledge, physical applications and
practical skills form a substantial part of the unit.
Modeling and design skills are developed through group
project activities. The laboratory and project work con-
tinue the process of developing teamwork skills and
graphical representation skills, including graphical pres-
entation of experimental data.

Electrical topics include:  Resistors, capacitors, inductors;
breadboards and simple circuit testing; voltmeter and
oscilloscope operation; Kirchoff ’s laws; series and paral-
lel circuits; Thevenin and Norton Equivalent circuits;
loop and nodal analysis of circuits; transient and phasor
analysis of RC and RL circuits; Direct current motors;
basic telecommunications (including AM radio); labo-
ratory technique (including notebook keeping);
laboratory reporting and written technical communica-
tion; writing in a group.

Mechanical topics include:  vector mechanics, statics and
kinematics of planar and spatial rigid bodies, equivalent
force systems, static equilibrium, static indeterminacy,
friction, instant centres, and relative motion.

Electro-mechanical topics include:  machine elements, link-
ages, gears, and feedback systems.

Engineering Mathematics 2 ENGN1222
(6cp)

Second semester
Fifty-two lectures, twelve tutorials

Lecturer:  To be advised

Prerequisites:  ENGN1212

Incompatible:  MATH1014, MATH1116, ENGN1015

Syllabus:  Same as MATH1014

Foundations of Software
Engineering ENGN1223

(6cp)
Second semester

Prerequisites:  ENGN1213 or COMP1100

Incompatible:  COMP1110, ENGN2003, COMP2031

Syllabus:  Same as COMP1110

Chemistry Fundamentals ENGN1225
(3cp)

Second semester
Twenty-four lectures and twelve hours of tutorial/labo-
ratory
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Lecturer:  Dr Angus

Prerequisite:  Admission to the BE degree course or the
BSEng degree course or approval of Head of Engineer-
ing

Incompatible:  CHEM1014, CHEM1015, ENGN1022

Syllabus:  Introduction to essential concepts of chemis-
try. Electronic structure and chemical bonding. Quantum
mechanics and atomic spectroscopy. Reaction rates,
Arrhenius equation, activation energy of chemical reac-
tions. Chemical equilibrium, equilibrium constants, Le
Chateliers Principle. Theories of acids and bases, strong
and weak acids and bases, Ka and Kb calculation of pH
and extent of hydrolysis. Thermochemistry, enthalpy and
the First Law of Thermodynamics. Entropy and Gibbs
free energy, the Second Law of Thermodynamics.
Electrochemistry, calculation of electrode cell potentials,
operation of batteries.

Modern Physics ENGN1226
(3cp)

Second semester
Twenty-four lectures and twelve tutorials

Lecturer:  Professor Bachor

Prerequisite:  ENGN1214

Incompatible:  PHYS1001, ENGN1020

Syllabus:  Introduction to modern physics including
waves, optics, quantum mechanics and solid state phys-
ics.

Electronic Circuits and Devices ENGN2211
(6cp)

First semester
Twenty-four lectures and thirty-two hours of laboratory
work.

Lecturer:  Dr James

Prerequisites:  ENGN1221 or PHYS1001 (or
ENGN1016)

Incompatible:  ENGN2001

Syllabus:  This unit provides an introduction to the analy-
sis and design of electronic systems. Review of circuit
theory fundamentals:  Kirchoff ’s laws; nodal and loop
analysis; network theorems, equivalent circuits,
Thevenin’s Theorem, maximum power transfer. Intro-
duction to amplifiers and feedback, operational
amplifiers, opamp circuits. First and second order dy-
namic analysis of RC, RL and RLC circuits, s-domain
(Laplace transform) methods. AC analysis, complex cur-
rents, voltages and impedances, complex power.
Frequency response, transfer functions, Bode diagrams.
Two port networks, transformers. Diodes and diode cir-
cuits, rectifiers. BJT and FET transistors and circuits,
DC and AC models and analysis amplifiers. Digital de-

vices, digital logic, Karnaugh maps, cannonical forms,
modular components. PSpice computer lab tutorials,
hardware labs.

Engineering Mathematics 3 ENGN2212
(6cp)

First semester
Thirty-six lectures and ten tutorials

Convener:  Dr Howe

Prerequisite:  ENGN1222 or MATH1014 (or
ENGN1015)

Incompatible:  MATH2013, MATH2027, MATH2023,
MATH2305, ENGN2004

Syllabus:  Same as for MATH2305

Computer Organisation ENGN2213
(3cp)

First semester
Fifteen lectures and three 2 hour laboratory sessions

Prerequisites:  ENGN1223 or ENGN1002, or
COMP1110

Incompatible:  ENGN1007, COMP1012

Syllabus:  An introduction to the hardware and software
components of a modern computer system. Compari-
sons of different types of instructions sets and
corresponding addressing modes. Emphasis on the rela-
tionships among instruction sets, fetch and execute
operations, and the underlying architecture. Introduc-
tion to the concept of interrupts, as well as the purpose
and specifications of a control unit with respect to logic
operations.

Mechanics of Materials ENGN2214
(6cp)

First semester

Lecturer:  Dr Stachurski

Prerequisites:  ENGN1221 or PHYS1001 (or
ENGN1018)

Incompatible:  ENGN2002

Syllabus:  This unit introduces the mechanical proper-
ties of materials, focusing on their importance for the
design of structures, mechanical systems and manufac-
turing systems. Small design exercises integrate design
throughout the curriculum. The unit also includes an
introduction to finite element modelling of mechanical
structures and manufacturing processes.

Specific topics include:  Hooke’s law for isotropic materi-
als, true stress/strain and engineering stress/strain;
mechanical properties of materials and testing methods,
Young’s modulus, tensile and compressive strength, frac-
ture and yield strength, hardness and ductility. Operation
of the universal testing machine, hardness tester and
impact tester; creep testing and measurement of activa
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tion energy for creep; analysis of stress and strain in
statically determinant structures; beam under simple ten-
sion, compression, torsion and pure bending; angle of
twist of a circular shaft under torsion; stress distribution
in a thin-walled pressure vessel; transformation of stress
and strain using Mohr’s circle; principal stresses and
maximum sheer stresses; mechanisms of fracture and fa-
tigue; energy methods in deformation; buckling. Other
concepts developed include 3D stress-strain transforma-
tion, column buckling, beam deflection and energy
methods.

Introduction to Materials Science ENGN2215
(3cp)

First semester
Twenty-six lectures, six tutorials, and nine hours of labo-
ratory

Prerequisites:  Admission to the BE degree course, the
BSEng degree course or approval of Head of Engineer-
ing

Incompatible:  ENGN1010.

Lecturer:  Dr Lowe

Syllabus:  Introduction to materials for structural, elec-
trical, magnetic, and optical engineering applications.
Atoms, molecules, atomic bonding, atomic basis of elas-
ticity. The crystalline state, crystal structures,
imperfections, liquids, and glasses. Multiphase materi-
als, phase rule, binary phase diagrams of iron-carbon,
aluminium and ceramic examples. Kinetics, nucleation,
atomic diffusion. Microstructures, TTT diagrams, heat
treatment, hardening. Magnetism, hard and soft mag-
nets, ceramic magnets. Piezo- and pyro electricity. Optical
properties, environmental degradation and corrosion of
materials.

System Dynamics ENGN2221
(6cp)

Second semester

Lecturer:  Dr Kalyanasundaram

Prerequisites:  ENGN2212 and ENGN1221 (or
ENGN1018)

Incompatible:  ENGN3006

Syllabus:  This unit covers the dynamics of systems. First,
we apply Newton’s laws to mechanical systems, work-
energy and impulse-momentum. Secondly, Lagrange’s
approach to dynamic equations of motions is developed
and applied to a wide variety of practical engineering
systems including electrical, electromechanical and vi-
bration systems. An introduction to basic machine
elements not covered earlier. Lastly, an introduction to
discrete event dynamics, with special attention to their
use in logistics, resource management and planning.

Thermal Energy Systems ENGN2222
(6cp)

Second semester

Lecturer:  Dr Lovegrove

Prerequisites:  ENGN1214 (or ENGN1019) and
ENGN2212

Incompatible:  ENGN2008

Syllabus:  Energy systems are of major importance in so-
ciety and are a significant engineering research activity
at ANU. This unit emphasises a systems approach to
engineering, integrating technical fundamentals with
social and environmental issues through site visits and
case studies of energy systems. Engineering science fun-
damentals include the first law of thermodynamics and
fluid dynamics. The unit also introduces the second law
of thermodynamics, the theory of heat transfer, and AC
power principles.

Signals and Systems ENGN2223
(6cp)

Second semester
Thirty-six lectures, eight tutorials and eight laboratory
sessions (2 hours)

Lecturer:  Dr Williamson

Prerequisites:  ENGN2212 and ENGN2211

Incompatible:  ENGN3005

Syllabus:  Input-output view of systems; block diagrams.
Linear time-invariant systems and convolution. Fourier
series and the Fourier transform. Filters. Frequency re-
sponse of systems. Sampling. Applications of signals and
systems concepts (e.g. basic analog modulation theory).
Use of MATLAB to perform discrete time signal process-
ing tasks.

An engineering introduction to probability and random
variables; the importance of random signal in system
studies–noise and signals in telecommunications, proc-
ess variation analysis in manufacturing, for example.
Understanding a random variables and random proc-
esses. What we can know (correlation, mean, variance,
also in frequency domain), and what we cannot know
(exact waveform). Analysis and simulation of how a lin-
ear time-invariant system responds to a random variable
or process.

Electronics ENGN2224
(6cp)

Second semester

Lecturer:  Professor Blakers

Prerequisites:  ENGN2211

Incompatible:  ENGN2007, ENGN3002
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Syllabus:  Design of electronic circuits. Design tradeoffs
in simple amplifier design. Field-effect transistors and a
miscellany of other electronic devices. Some further de-
vice physics and experimental testing of models.
Computer aided-analysis of electronic circuits. Theoreti-
cal analysis of amplifier frequency response. Basic digital
electronics components. Combinatorial circuit design.
Flip-flops and simple state machine design.

Investment Decisions &
Financial Systems ENGN3211

(6cp)
First semester

Lecturers:  Dr Logan, Dr Shailer and Dr Burritt

Prerequisite:  ENGN1222 (or ENGN1015 or
MATH1014 or MATH1116)

Incompatible:  ENGN2005, ENGN2011, COMM1010,
ASHY2012, ASHY2014, POLS1004, ECHI1105,
ECHI1106

Syllabus:  One segment of the unit will provide an intro-
duction to the economic principles which underly
decisions on private and public investment. These prin-
ciples will be used to analyse relevant issues such as choice
of capacity, pollution, public goods, safety standards and
patents. Mathematical models will be used to inform the
analysis.

 The second of the two segments focuses on the record-
ing of transactions and the generation of financial reports.
Practical problems are included to motivate the lectures/
workshops and provide some insight into practical ac-
counting issues.

Manufacturing Technologies ENGN3212
(6cp)

First semester

Lecturer:  To be advised

Prerequisite:  ENGN2214 (or ENGN2002)

Incompatible:  ENGN2006, ENGN2012

Syllabus:  This subject introduces the elements of a
number of basic manufacturing processes and associated
materials behaviour required in the design of mechani-
cal devices. The configuration of machine tools is
discussed in the context of orthogonal cutting and the
basics of materials deformation processes, including, cast-
ing, forging, sheet-metal forming and polymer
processing, are developed. Graphical representation tech-
niques include sectioning, conventional representations,
dimensioning, tolerancing, and further develops com-
puter-aided design skills (CAD). Also included are 24
hours of practical workshop experience with assorted
hand and machine tools to produce a manufactured ar-
ticle.

Digital Systems and
Microprocessors ENGN3213

(6cp)
First semester
Twenty-four lectures and thirty-two hours of laboratory
work

Lecturer:  Dr James.

Prerequisites:  ENGN2211 and ENGN2213; or 12cp B-
Group COMP units including COMP2300

Incompatible:  ENGN3001, ENGN3008, COMP3020.

Syllabus:  This unit provides an introduction to the analy-
sis and design of digital systems and microprocessors.
Review of combinational logic analysis and design. Sys-
tematic design methods. Analysis and design of
synchronous sequential machines. Computer aided de-
sign and programming of digital electronic circuits using
VHDL hardware description language and FPGA pro-
grammable logic devices. Microprocessor and
microcomputer architecture. Microprocessor devices,
their architecture and instruction sets. Hardware aspects
of instruction execution. Assembler and C programming.
Input/output, bus interfacing, interrupts. Co-design of
digital hardware and microprocessor systems.

Telecommunication Systems ENGN3214
(6cp)

First semester
Twenty-six lectures, twelve tutorials and ten hours of labo-
ratory

Lecturer:  Dr Wei

Prerequisite:  ENGN2223 (or ENGN3005)

Incompatible:  ENGN3011

Syllabus:  This unit is a first course in telecommunica-
tions. It aims to give an overview of a range of topics
within telecommunication systems. It serves the dual role
of being a terminating course for some students, as well
as a preparatory course for two digital communications
subjects offered in fourth year. The contents of the unit
are:

(a) Analog modulation schemes:  AM, DSBSC, SSB, FM
and PM; FDM and FDMA concepts; Carrier frequency
recovery and phase locked loop. AM \& FM broadcast-
ing systems; TV systems; Analog cable systems; Analog
Mobile System (AMPS).

(b) Partial digital systems:  PAM, PCM, DPCM, Delta
Modulation; TDM and TDMA; Frame synchronisation.
Telephone systems (TDM); Digital Satellite systems
(TDMA).

(c) Simple Digital Systems:  Binary Modulation, QPSK,
Binary FSK. TDMA/FDMA, phase recovery and tim-
ing recovery Digital Mobile Systems (IS54, GSM and
Japanese system). Satellite Mobile Systems.
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(d) Simple network concept:  Telephone network, packet
switch and circuit switch, simple concept of ISDN, ATM
for optical fibre network. How does your telephone work?
How does the mobile base-station find moving mobile
phone user? (Visit Telstra Tower (Mechanic switch)).

(e) Key problems of all these systems:  bandwidth, noise
performance, delay, cost, and environment. The key in-
formation theoric limitations.

(f ) The role of telecommunications in the discipline of
systems engineering and in society more generally.

Project & Operations
Management ENGN3221

(6cp)
Second semester

Coordinator:  Dr Cardew-Hall

Prerequisite:  ENGN3211 (or COMM1020 or
ASHY2012 or ASHY2014 or POLS1004 or ECHI1102)
and ENGN1211 (or COMP2200 or ENGN1021)

Incompatible:  ENGN3012

Syllabus:  Introduction to the organisation and manage-
ment of a business. The techniques covered apply to both
ongoing operations and finite length projects.

 Topics covered include:  business organisation, strategic
planning and goals; market research; small business op-
eration and business planning; production management
systems including just-in-time techniques; work meas-
urement; total quality management; forecasting;
inventory control; materials requirements planning;
scheduling and control; facility location; project control;
CPM and PERT methods; critical path analysis; staff
planning and motivation.

Developing a project plan for the final year individual
project will provide a context for students engaging with
the subject and applying some of the ideas discussed.

Manufacturing Systems ENGN3222
(6cp)

Second semester

Lecturer:  Dr Lowe

Prerequisite:  ENGN3212 and ENGN2221 (or
ENGN2006 and ENGN3006)

Incompatible:  ENGN2013

Syllabus:  This unit develops a comprehensive overview
of the analysis, design and technology of manufacturing
systems, with the emphasis on production systems. Tech-
nologies considered include machine configuration and
control, CNC technology, cellular and flexible manu-
facturing systems, robotics and automation, and an
introduction to scheduling, operations research and proc-
ess optimisation.

Using a case study approach, the unit will introduce ba-
sic statistical quality control, including probability
distributions, regression analysis, variance, central limit
theorem, significance and hypothesis testing. This leads
on to statistical quality control and the design of experi-
ments for manufacturing systems. An introduction to
hard and flexible automation systems, and the arguments
for both.

Control Systems  ENGN3223
(6cp)

Second semester

Lecturer:  Dr Abdallah

Prerequisites:  ENGN2223, ENGN2221, and
ENGN3213

Incompatible:  ENGN3010

Syllabus:  Introduction to control system analysis, de-
sign and implementation. Laboratory project work
involving embedded microprocessor control of an elec-
tromechanical system provides a context for students to
engage in the subject. The laboratory work will be sup-
ported by lectures, resource materials and tutorial
discussion. Topics include:  History, purpose, applica-
tions and classification of control systems; control
objectives including stability, regulation, and tracking;
root locus design of PI, PD and PID controllers; Bode
diagrams and the Nyquist stability criterion; specifica-
tion of transducers, basic types of transducers and their
selection; embedded microprocessors and interfacing
them with other systems.

Energy Systems Engineering ENGN3224
(6cp)

Second semester

Lecturer:  To be advised

Prerequisites:  ENGN2222 and ENGN3211 or
(COMM1020 or ASHY2012 or ASHY2014 or
POLS1004 or ECHI1105 or ECHI1106)

Incompatible:  ENGN3003

Syllabus:  This unit continues the study of energy sys-
tems and related environmental issues. The unit begins
with a revision of the first law of thermodynamics and
fluid dynamics. It continues with a thorough examina-
tion of the second law of thermodynamics, emphasising
exergy analysis, and heat transfer. Also included are quan-
titative economic and environmental analysis of design
choices and thermo-economic optimisation (energy sys-
tems engineering).

Practical Experience ENGN4005
(0cp)

Second semester

Coordinator:  Dr Cuevas

Prerequisites:  Completion of Year 3
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Syllabus:  Twelve weeks of suitable full-time employment,
a requirement which applies to all BE degrees through-
out Australia. The training has two purposes:

♦ to expose the student to the workplace and
workplace issues (such as human and industrial rela-
tions, job organisation, maintenance, safety and
environmental issues).

♦ to provide direct insight into professional engi-
neering practice.

It is the student’s responsibility to obtain the employ-
ment, although the Department of Engineering will assist
in providing lists of people to contact.

As a general rule, the ideal would be four weeks in any
sort of employment; four weeks in employment in a tech-
nical industry of some kind; and four weeks of work with
engineering staff in an engineering environment (pref-
erably working with professional engineers). Minor
variations of this scheme may be acceptable, but at least
a reasonable portion must be within an engineering en-
vironment.

Students are required to submit reports on their work
experience and will satisfy the requirements when their
portfolio is acceptable to the Head of Engineering.

Students need to complete their work experience require-
ments by December of their final year in order to graduate
at the ceremony the following April.

Individual Project ENGN4200
(12cp)

First semester

Coordinator:  Dr Cuevas

Prerequisite:  ENGN3221 (or ENGN3012 and
ENGN3014). The normal expectation is that students
enrolling are completing their final year.

Incompatible:  ENGN4000, ENGN4700

Syllabus ; Students undertake a self-contained engineer-
ing project supervised by a member of Faculty. The
project is normally based on the project plan developed
by the student as part of ENGN3221. This unit is the
‘project execution’ phase. Students are required to (i) give
a seminar describing their project and progress; (ii) give
a demonstration at the end of semester; and (iii) write a
thesis documenting the project.

Engineering Law ENGN4211
(3cp)

First semester

Lecturer:  Mr Flynn

Prerequisite:  ENGN1211 (or COMP2200 or
ENGN1021)

Incompatible:  ENGN4003, COMM1101, ASHI2268,
POLS1002, ECHI1105, ECHI1106

Syllabus:  Sources and classification of law; professional
engineering legislation, code of ethics, registration and
discipline; negligence; contract law; employment law;
patent law and submission; environmental law.

Systems Engineering Project ENGN4221
(6cp)

Second semester

Coordinator:  Dr McCarragher

Prerequisite:  ENGN3221, ENGN3222, ENGN3214,
ENGN3223 and ENGN3224 (or ENGN3012,
ENGN3003, ENGN3011, ENGN3010 and
ENGN2013). The normal expectation is that students
enrolling are completing their final year.

Incompatible:  ENGN4017

Syllabus:  This unit is designed to mimic an industrial
design problem as closely as practical in a university set-
ting. Students are assigned to teams and given an
ill-defined problem statement. From the problem state-
ment, the students are responsible for developing the full
set of requirements and key performance indicators to
guide the design. The students then proceed through a
systems design process including conceptual design, sub-
system requirements, and quantitative tradeoff analyses,
using the full range of engineering science and profes-
sional skills developed during the degree course. The unit
emphasises teamwork (both team leadership and mem-
bership), communication skills (formal and informal,
written and oral), and team and personal management
and a professional approach to engineering design.

Engineering Materials ENGN4501
(3cp)

Second semester

Prerequisites:  ENGN2214 (or ENGN2002)

Syllabus:  This subject develops a knowledge of the vari-
ety, properties and characteristics of engineering
materials. Equilibrium phase diagrams and kinetic TTT
diagrams for predicting microstructure in materials. Prop-
erties of cast irons, carbon steels, alloy steels, light alloys,
other useful non-ferrous metals. Toughening mechanisms
for materials. Ceramic materials, glass ceramics and
glasses; forming of ceramics; structure and defects in ce-
ramics. Synthesis, characterisation, structure and
properties of polymers; polymer processing. Rubber elas-
ticity. Fibre reinforced composites, glass and carbon fibres,
fabrication of composites.

Field Theory and Applications ENGN4502
(3cp)

Second semester
Eighteen lectures and six tutorials.

Lecturer:  Dr Baxter

Prerequisites:  ENGN1214 (or PHYS1001 or
ENGN1019) and ENGN2212 (or equivalent).
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Incompatible:  PHYS2016

Syllabus:  Electrostatic fields in free space and in dielec-
trics; magnetic fields due to steady and varying currents;
electromagnetic induction; magnetic materials; Maxwell’s
equations and the propagation of electromagnetic waves;
dipole radiation; antennas and waveguides.

Digital Control Systems ENGN4503
(3cp)

First semester (2000 only)
18 lectures and tutorials and 3 laboratory sessions.

Lecturer:  Dr Green

Prerequisite:  ENGN3010

Syllabus:  This unit provides an introduction to discrete-
time models and control system design. Topics include
time and frequency response characteristics of difference
equations, stability, system identification, sampled-data
systems and sample rate selection, control objectives, root
locus and algebraic design of digital control systems.

Digital Communications ENGN4504
(3cp)

First semester

Lecturer:  Dr Wei

Prerequisites:  ENGN3214 (or ENGN3011)

Syllabus:  Random process. Structure and definition of
digital communications systems. Complex envelope rep-
resentation of bandpass signals and systems. Sampling
theory and Nyquist criterion. Matched filters and
correlator. Basic digital modulation techniques (ASK,
MPSK, FSK, and MSK). Performance analysis and power
spectra calculation for basic digital modulation tech-
niques. Bandlimited channels and equalisation.
Fundamentals of information theory. Basics of linear
block codes and convolutional codes. Maximum a pos-
teriori detection (MAP), maximum likelihood detection
(MLSD) and the Viterbi algorithm (VA).

Power Electronics ENGN4506
(3cp)

Second semester

Lecturer:  Rob Jones

Prerequisites:  ENGN2224 (or ENGN3002)

Syllabus:  This unit covers the important aspects of power
electronic circuits, components and design. Topics in-
clude device characteristics, heat dissipation, failure
modes and discrete transistor circuits. Power magnetic
devices are examined, together with their associated drive
circuitry and snubbers. Techniques for designing DC-
power supplies, static power inverters and universal power
supplies, DC-DC converters, and switch-mode power
supplies are discussed.

Semiconductor Technology ENGN4507
(3cp)

First semester

Coordinator:  Dr Cuevas

Prerequisite ENGN2224 (or ENGN3002)

Syllabus:  This is a strongly laboratory-oriented course
that provides hands-on experience with the most com-
mon technologies used to fabricate electron devices:
photolithography, epitaxy, oxidation, diffusion, ion im-
plantation, thin film deposition, plasma deposition and
laser technologies. Researchers from the Research School
of Physical Sciences and Engineering participate in the
unit, offering invited lectures and laboratory experiments
in their particular field of expertise. Training in clean
room operation and semiconductor processing equip-
ment is provided. The physical grounds and
mathematical models for the technologies mentioned
above are used in a semiconductor device design exer-
cise. The device is fabricated in the laboratory and its
electrical performance is evaluated.

Robot Manipulators ENGN4509
(3cp)

First semester
Not offered in 2000

Lecturer:  To be advised

Prerequisites:  ENGN2221 (or ENGN3006)

Syllabus:  An introduction to robotics and spatial me-
chanics including some hands-on laboratory experience.
Theory focusses on problems of kinematics and dynam-
ics that are fundamental to the operation, design and
control of robot arms:  homogeneous coordinate trans-
formations, spatial orientation representations,
Denavit-Hartenberg link descriptions, forward and in-
verse kinematics, Jacobian rate and static force relations,
singularities, recursive Newton-Euler and Lagrange dy-
namics algorithms and trajectory planning.

Composite Materials ENGN4511
(3cp)

First semester

Lecturer:  To be advised

Prerequisites:  ENGN2214 (or ENGN2002)

Syllabus:  This course provides a broad overview of engi-
neering composites with a specialisation towards fibre
reinforced matrix materials. Emphasis is placed on com-
posite constituents, interfaces, all aspects of composites
manufacturing, processing and composite mechanics
(geometric aspects, laminate theory, strength and frac-
ture theory). Practical composites design, environmental
aspects and specialised composites are also introduced,
geared towards recent developments. Laboratory prac-
tice gives hand-on experience in laminate fabrication and
knowledge of composite microstructures.
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Digital Signal Processing ENGN4512
(3cp)

Second semester

Coordinator:  Professor Williamson

Prerequisites:  ENGN2223 (or ENGN3005)

Syllabus:  This unit aims to develop an understanding of
discrete time signal processing algorithms, technology
and applications. Specification and properties of fre-
quency-selective filters (low-pass, high-pass and
band-pass filters, group delay, generalised linear phase,
minimum phase). Fast Fourier transform. Finite impulse
response filter design techniques, computer-aided filter
design. Implementation of digital filters, analog-to-dig-
ital and digital-to-analog converters and DSP chips.
Applications areas discussed include digital audio and
video signal processing.

Fibre Optics and
Communications ENGN4513

(3cp)
Second semester

Lecturer:  Dr Love

Prerequisite:  ENGN3214 (or ENGN3011)

Incompatible:  PHYS3018

Syllabus:  This subject introduces optical communica-
tions systems, optical amplifiers and optical switching.
Topics covered include theory of propagation in optical
fibres, planar wave guides, device fabrication and optical
sensors.

Finite Element Analysis ENGN4515
(3cp)

Second semester

Lecturer:  Dr Kalyanasundaram

Prerequisite:  ENGN3222 (or ENGN2006)

Syllabus:  The subject introduces finite element analysis.
Topics covered include principles of virtual work and
energy methods for stress analysis; derivation of stiffness
matrices for one dimensional problems, plane stress and
plane strain problems, axisymmetric problems and gen-
eral three dimensional continuum elements; solution
methods, effect of mesh densities and convergence crite-
ria; variational approach for finite element formulation;
use of commercial finite element software; application
of finite element analysis to problems in solid mechanics
and steady-state field problems.

Sustainable Energy Systems ENGN4516
(3cp)

Second semester
Twelve lectures, six tutorials and a field trip.

Coordinators:  Dr Lovegrove and Dr Cuevas.

Prerequisites:  ENGN3224 and ENGN3211 (or
ENGN2005, ENGN2008 and ENGN3003).

Syllabus:  The subject begins with a summary of Austral-
ia’s energy usage patterns and then moves on to look at
the environmental and social aspects of energy usage.
Particular attention is given to greenhouse policy and
restructuring of the electricity market. At a more techni-
cal level, the combined thermodynamic and economic
approach to optimisation introduced in Energy Systems
Engineering is reinforced and extended. All these con-
cepts are applied to an examination of a broad range of
energy technologies. A field trip to a range of energy
system sites is included.

Characterization of Materials ENGN4517
(3cp)

First semester
Fifteen lectures and twenty hours of laboratory

Lecturer:  Dr Stachurski

Prerequisite:  ENGN2214 (or ENGN2002)

Syllabus:  Image analysis and visualisation, stereoscopy,
surfaces and spatial distributions, software, optical
microscopy. Surface characterisation, focal place,
Fraunhofer diffraction, Fourier transform, SEM AFM.
Bulk characterisation, thermodynamics of microstruc-
tures, phase identification, TEM, EPMA. Mechanical
characterisation, surface treatments, coatings, elastic, frac-
ture and plastic properties, straining stage in SEM,
pressure and temperature dependence.

Computational Engineering ENGN4518
(3cp)

Second semester
Eighteen lecture/tutorial classes and six laboratory ses-
sions (2 hrs)

Lecturer:  Dr Gardner

Prerequisites:  ENGN2212 or 6cp B-Group Mathemat-
ics and COMP1110 or ENGN1213.

Incompatible:  MATH3328

Syllabus:  The subject teaches the fundamental building
blocks of modern engineering simulation software. While
keeping an eye on fundamental principles, the approach
will be one of numerical experimentation using modern
tools such as the interactive data language, IDL, and
MATLAB. The unit will review floating point computa-
tion and then traverse topics from linear algebra,
optimisation, eigenvalue systems, interpolation and cal-
culus. Ordinary and partial differential equations and
their applications will be considered. The emphasis is on
looking “under the hood” of modern software packages.
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Semiconductor Materials
and Devices ENGN4519

(3cp)
Second semester
Not offered in 2000

Coordinators:  Dr Cuevas and Dr Blakers

Prerequisites:  ENGN2224 andENGN2215 (or
ENGN3002 and ENGN1010).

Syllabus:  A good understanding of the fundamental prop-
erties of semiconductor materials and devices is necessary
for the professional engineer or scientist to be able to
follow the pace of such a fast changing field as micro-
electronics. This course provides a solid foundation for
understanding the basic operation of microelectronic
devices. In depth study of a particular device provides
training in electronic device design and modelling, in-
cluding aspects related to its ideal and practical
performance, fabrication, and cost. Course topics include:
physical models of semiconductor materials; current car-
riers:  electrons and holes; fundamental electronic
processes:  carrier generation and recombination; elec-
tronic transport mechanisms:  drift and diffusion; physics
of the pn junction; optoeletronic devices; bipolar devices;
field effect devices.

Special Topics in Engineering 1 ENGN4520
(3cp)

Prerequisite:  Written approval of Head of Engineering

Syllabus:  Within this unit, topics may be offered from
time to time to take advantage of the expertise of visitors
to the University and academic staff in the IAS. Entry
will be at the discretion of the Head of Engineering.

Special Topics in Engineering 2 ENGN4521
(3cp)

Prerequisite:  Written approval of Head of Engineering

Syllabus:  Within this unit, topics may be offered from
time to time to take advantage of the expertise of visitors
to the University and academic staff in the IAS. Entry
will be at the discretion of the Head of Engineering.

Special Topics in Engineering 3 ENGN4522
(3cp)

Prerequisite:  Written approval of Head of Engineering

Syllabus:  Within this unit, topics may be offered from
time to time to take advantage of the expertise of visitors
to the University and academic staff in the IAS. Entry
will be at the discretion of the Head of Engineering.

Special Topics in Engineering 4 ENGN4523
(3cp)

Prerequisite:  Written approval of Head of Engineering

Syllabus:  Within this unit, topics may be offered from
time to time to take advantage of the expertise of visitors
to the University and academic staff in the IAS. Entry
will be at the discretion of the Head of Engineering.

Solar Energy Technologies ENGN4524
(3cp)

First semester
Twelve lectures, six tutorials and six laboratory sessions
(3hrs)

Coordinator:  Dr Cuevas

Prerequisites:  ENGN3224, ENGN2224 and
ENGN3212 (or ENGN2008, ENGN2006 and
ENGN3002).

Syllabus:  Photovoltaic and solar thermal electric systems
have become an important area of engineering and are a
major research area in FEIT. They are an example of inter-
disciplinary systems engineering, where basic electronic
materials science or thermodynamics and heat transfer
are combined with power electronics, mechanical design,
control systems and economic optimisation. The course
will give an overview of the solar energy resource and
examine two different approaches to conversion to elec-
tricity in detail. The physics and fabrication of silicon
solar cells, including a discussion of the trade offs be-
tween cost, fabrication complexity and performance will
be discussed. Computer modelling of solar cell opera-
tion using the program PC1D will be used to reinforce
the physical understanding and as a tool for device de-
sign. The presentation of solar thermal systems will look
at alternative approaches to concentration and conver-
sion of energy, focal region flux prediction and
measurement, plus modelling of steady state and dynamic
thermal behaviour.

Optimal Filtering and Control
Systems ENGN4526

(3cp)
First semester
Not offered in 2000

Lecturer:  Dr Green

Prerequisites:  ENGN3223 (or ENGN3010 and
ENGN4503).

Syllabus:  This unit provides an introduction to modern
state-space and optimal control methods in the setting
of discrete-time systems. Topics include:  state-space
models, controllability, observability and minimality;
pole placement by state feedback; the linear quadratic
regulator; observers, state-estimation and the Kalman
filter; and linear quatratic gaussian (LQG) controller
design.
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Mobile Robotics ENGN4527
(3cp)

Second semester

Coordinator:  Dr Zelinsky

Prerequisites:  ENGN2221 and ENGN3223 (or
ENGN3006, ENGN3010 and ENGN3008)

Syllabus:  This subject presents the fundamentals of mo-
bile robotics technology with an applications focus.
Attention is devoted to field and service robot applica-
tions. Topics include locomotive mechanisms, robot
perception (lasers, computer vision, sonar) position esti-
mation, mapping, navigation, guidance, control and
human-machine interfaces.

Computer Vision ENGN4528
(3cp)

Second semester

Coordinator:  Mr Abdallah

Prerequisites:  ENGN2223 (or ENGN3005)

Syllabus:  This subject introduces the problems of com-
puter vision and means for their solution. Topics include:
image acquisition, sampling and quantisation; image seg-
mentation, point, line and edge detection, and
thresholding; geometric frameworks for vision, single
view and two views; camera calibration; stereopsis, the
correspondence problem and epipolar geometry; motion
and optical flow; recognition, invariants, appearance and
geometric-based identification; pose estimation in per-
spective images.

Gas Dynamics for Engineering
Applications ENGN4529

(3cp)
First semester
Eighteen lectures, six tutorials and six hours of labora-
tory

Lecturer:  Dr Houwing

Prerequisites:  ENGN3224 (or ENGN3003)

Syllabus:  The conservation laws for compressible flows
are derived from first principles and applied to a number
of important industrial and aerodynamic problems, in-
cluding:  subsonic and supersonic flight; supersonic
combustion ramjet engines; compressible gas flows
through ducts with friction and heat addition.

Engineering and Public Policy ENGN4530
(3cp)

Second semester

Lecturer:  Dr Green

Prerequisites:  ENGN3221 (or ENGN3012) and
ENGN1211 (or ENGN1021)

Syllabus:  The subject considers contemporary public
policy issues as they relate to engineering and technol-
ogy. Students are expected to complete a report and give
a seminar on an appropriate engineering and public
policy issue. Issues include:  technology and social change,
sustainable development, risk, deregulation and privati-
sation, occupational health and safety, privacy and
censorship, gender and technology, globalisation, pro-
fessionalism, and ethics. Technologies include:
telecommunications, information technology, energy,
manufacturing, materials, aerospace.

Logistics ENGN4532
(3cp)

Second semester

Coordinator:  Dr Newell

Prerequisite:  ENGN3221 (or ENGN3012)

Syllabus:  This subject aims to develop an understanding
of the factors that affect the performance of human-ac-
tivity systems and their management. The impact of
variation, in external conditions and internal operations,
will be a particular focus. The subject involves hands-on
work using computer-based simulations. Case studies are
taken from production, manufacturing and service in-
dustries and from natural resource management. Specific
topics covered include:  probability and distributions,
queueing theory, discrete event simulation, system dy-
namics, task networks and work flow, and the impact of
variation.

Biomedical Engineering ENGN4533
(3cp)

First semester
Twenty lectures, nine tutorials and eight hours of labo-
ratory.

Coordinators:  Mr Dwyer, Mr Lising and Dr Lowe

Prerequisites:  ENGN2215 and ENGN3223 (or
ENGN1010 and ENGN3010 and ENGN3008) and
written approval of Head of Department.

Syllabus:  This unit aims to place biomedical engineer-
ing in a systems context and to introduce anatomy,
physiology, biocompatibility, biological signal analysis,
biomaterials, medical radiation, patient safety and medi-
cal device regulation using a case-study approach.
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Index
Aboriginal Studies, 274

Abstudy, 50

Academic
misconduct, 48
performance, 49
year, 24

Accommodation
Affiliated, 52
Applying for, 51
Deposit and Registration Fees, 51
Endowment Bursaries, 51
Housing Online, 52
Non-collegiate, 52
private, 52
Student, 51

Accredited units in Academic English, 32

Admission
Adult, 30
Application and, 28
for Aborigines and Torres Strait Islanders, 31
Mid Year, 33
requirements, 29
requirements for school-leavers, 30
Undergraduate, 29
with status, 31

Admissions Office, 29

Adult entry schemes, 30

Advice to students, sources of, 23

After hours bus service, 58

Alteration or cancellation of enrolment, 45

ANU Honours Scholarships, 60

ANU International Undergraduate Scholarships, 61

ANU National Achievement Scholarships, 61

ANU National Undergraduate Scholarships, 60

ANU Region Scholarships, 60

ANU Student Loan Fund, 51

Application
and Admission, 28
Direct to the University, 33
Procedures, 32

ARC National Key Centre for the Geochemical Evolution
and Metallogeny of Continents, staff, 16

Archaeology and Anthropology, 118
staff, 4

Art, Canberra School of, 551

Art History and Visual Studies, 146
staff, 4

Arts, see Faculty of, 101

Asian Societies and Histories, Centre for, 321
staff, 7

Asian Studies, see Faculty of, 309

Assessment,
Determination of, 25

Examination and, 47
grades, 48
review procedures, 48

Astronomy and Astrophysics, 463

Australian Centre for the Arts and Technology (ACAT), 551

Australian National Dictionary Centre, staff, 6

Australian National Internships Program, 599

Australian Studies, 275

Austudy payment, 49

Award requirements, 45

Bachelor
Degree Courses, Combined, 41
degrees and diplomas available to international
students, 28
Degree Rules, 35
Degrees, Single, 40

Banks, 59

Biochemistry and Molecular Biology, 475
staff, 14

Booklist, 46

Bookshop, Cooperative, 58

Botany and Zoology, 474
staff, 13

Campus Facilities, 58

Canberra School of Art, 551

Canberra School of Music, 551

Care of property, 27

Careers Centre, 54

Central Canberra Family Day Care, 58

Centre for Arab and Islamic Studies (Middle East and Central
Asia), staff, 6

Centre for Commercial Law, staff 12

Centre for Environmental Law, staff, 12

Centre for International and Public Law, staff, 12

Centre for Law and Economics, staff, 12

Centre for the Public Awareness of Science, 514
staff, 16

Centre for Women’s Studies, staff, 6

Centrelink, 49

Change of address, 45

Changes to courses, 43

Chaplains, 54

Chemistry, 465
staff, 12

Child Care, 58

China and Korea Centre, 330
staff, 7

Classical and Modern European Languages, 160
staff, 4

Combined
Bachelor Degree Courses, 41
Courses, 43, 553
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Commerce, 364
see Faculty of Economics and, 357
staff, 8

Computer Science, Faculty of Science, 470

Computer Science, FEIT, 413
staff, 9

Conferring of degrees, 49

Confidentiality of personal information, 24

Contemporary Europe, 277

Cooperative Research Centre for Landscape Evolution and
Mineral Exploration, staff, 16

Counselling Centre, 54

Countrywide Access Scheme, 31

Course
Requirements and Degree Rules, 44
transfers, 44

Courses
and Degrees Statute, 35
Changes to, 43
offered by the University, 40

Credit Points, 43

Credit Union, 58

Cross-institutional students, General Services Fee for, 46

Cultural and Critical Studies, 280

Dean of Students, 54

Deferment of enrolment, 44

Development Studies, 281

Disabilities,
applicants with physical or sensory, 31
Students with, 26

Disability Liasion Officer, 55

Discipline, 26

Dispute resolution, 25

Distinguished Scholars, 32

Duty of care, 25

Eonomics History, 364
Arts Cognate Program, 307
staff, 9

Economics, 364
and Commerce, see Faculty of, 357
staff, 8

Eligibility to be examined, 47

Endowment Accommodation Bursaries, 51

Engineering, 421
and Information Technology, see Faculty of, 405
staff, 10

English and Theatre Studies, 182
staff, 5

English language competence, 31

Enrolment
alteration or cancellation, 45
and Re-Enrolment, 43
continuing/re-enrolling students, 44
cross-instututional enrolment, 46

Intensity of, 44
of new students, 44

Environmental Studies, 283

Examination
and Assessment, 47
results, 48
student identification, 48

Examinations, Supplementary, 48

Faculty of Arts, 101
staff, 4

Faculty of Asian Studies, 309
staff, 7

Faculty of Economics and Commerce, 357
staff, 8

Faculty of Engineering and Information Technology, 405
staff, 9

Faculty of Law, 433
staff, 10

Faculty of Science, 453
staff, 12

Family Allowance, 51

Film Studies, 285

Financial Assistance, 49

Forestry, 520
staff, 15

Freedom of information, 25

General Services Fee, 46
for cross-institutional students, 46

Genetics, 472

Geography and Human Ecology, Faculty of Arts, 198

Geography and Human Ecology, Faculty of Science, 530
staff, 15

Geology, 540
staff, 16

Graduate study, 29

Health Service, University, 56

HECS Equity and Merit Scholarships, 45

Heritage Early Childhood Centre, 58

Higher Education Contribution Scheme (HECS), 45

History, 209
staff, 5

Housing Online, 52

Human Sciences, 288

Information Technology Services, access to and use of
Unversity, 27

Information Technology, see Faculty of Engineering and, 405

Institute of the Arts, 549
staff, 16

Intensity of enrolment, 44

International
applicants, 33
Education Office, 55
students, fees, 28
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Internships Program, Australian National, 599

Jabal Aboriginal and Torres Strait Islander Centre, 54

Japan Centre, 336
staff, 7

Law and the Environment, 473

Law, see Faculty of, 433

leave of absence, Suspension of course/, 45

Lecture timetables, 45

Legal Workshop, staff, 11

Library, 53

Life Sciences, School of, 474

Linguistics, 221
staff, 5

Lost property, 27

Materials Science, 489

Mathematics, 490
staff, 13

Medical insurance, 34

Medicare Card, 56

Medieval and Early Modern Studies, 290

Music, 234
Canberra School of, 551

Non-smoking policy, 26

Officers and Staff, 1

Ombudsman and students, The, 25

Orientation Week, 46

Overseas Student Health Cover, 56

Parents on Campus Childcare Centre, 58

Pensioner Education Supplement, 50

Pharmacy, 59

Philosophy, 240
staff, 6

Physics, 499
staff, 13

Policies, University, 24

Political Communication, 292

Political Science, 250
staff, 6

Population Studies, 293

Post Office, 59

Prizes, 66

Programs, Faculty of Arts, 273

Property,
Care of, 27
Lost, 27

Psychology, 507
staff, 14

Public Awareness of Science, Centre for, 514

Registration of enrolment (continuing/re-enrolling
students), 44

Religious Studies, 296

Research Centre for Linguistic Typology, staff, 5

Resource Management and Environmental Science, The
School of (SRMES), 515

Rules, Bachelor Degree, 35

Scholarships and Prizes, 60
for International Students, 61

School of Life Sciences, 474
staff,13

School of Resource Management and Environmental
Science, 515
staff, 15

Science, see Faculty of, 453

Science in Context, 487

Scientific Computation, 546

security, 27

sexual harassment, policy on, 26

Single Bachelor Degrees, 40

Social and Political Theory, 297

Social Research Methods, 298

Sociology, 264
staff, 6

South and West Asia Centre, 342
staff, 7

Southeast Asia Centre, 348
staff, 7

Sports Union, 57

Statistics and Econometrics, 365, 547
staff, 9

Statute, Courses and Degrees, 35

Student
Accommodation, 51
Administration and Support Services, staff, 17
exchanges, 28
Facilities, 51
Financial Supplement Loan, 50
Loan Fund, 51
Organisations, 56
Organisations, Membership of, 46
Recruitment and International Education, staff, 17
Services, 54

Students with disabilities, 26

Students’ Association, The ANU, 56

Study
abroad, 29
Graduate, 29
Skills Centre, 55

Sub-deans, 44

Supplementary Examinations, 48

Suspension of course/leave of absence, 45

Teaching practices, 25

Timetables, lecture, 45

Traffic control, 27

Transitional arrangements, 43

Undergraduate
Admission, 29
Scholarships and Prizes, 60
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Unisafe, 27

Units listed alphabetically, 75

Universities Admission Centre (UAC), 32

University
Cooperative Bookshop, 58
Health Service, 56
Officers, 3
policies, 24
Preschool and Childcare Centre, 58
Residences, 51
Union, 57

University, The, 23
aims, 23
structure, 23

Victorian Tertiary Admissions Centre (VTAC), 32

Welfare Officer, 56

Women’s Studies, 300
Centre for, staff, 6

Year 12 Extension Program, 29

Youth allowance, 49
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