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BACHELOR OF ENGINEERING (Hons)
The School of Engineering and Computer Science offers a four-year Bachelor of Engineering
(BE(Hons)) with three majors: Electronic and Computer Systems Engineering (ECEN);
Cybersecurity Engineering (CYBR); and Software Engineering (SWEN). When taking the
BE(Hons) degree, you will be enrolled under one of these majors.
DEGREE REQUIREMENTS

The BE(Hons) degree consists of several components which you will need to complete:
 Part 1. This consists of seven or eight 100-level courses which provide the necessary
foundations for the BE(Hons). You will need to ensure you take the right courses for
your chosen major as set out on the following pages. If you are unsure about which
major you like, leave your options open by taking all the courses required for any
major (see page 28). To successfully complete Part 1 of the BE(Hons), you will
need to pass all Part 1 courses required by your major and achieve at least a B
average in those courses. (Students who achieve a lower average will be able to
transfer their courses to a BSc.)
 Part 2 Professional Practice. This consists of a set of courses required for all majors
(ENGR 201, 301, 302, 401 and 489) which develop a professional approach to
engineering. Note that you must have successfully completed Part 1 (with at least a B
average) in order to enrol in ENGR 301, 302, 401, and 489.
 Part 2 Major Courses. This is the core component of the BE(Hons) and is made up
of various 200-, 300- and 400-level courses. The courses you take will be primarily
determined by your chosen major. You may begin to take your Part 2 courses prior to
completing Part 1, as long as you have passed any prerequisites.
 Work Experience. This consists of three required courses (ENGR 291, 391 and 491)
and 800 hours of approved work experience in an engineering environment. The
courses will help you prepare to apply for and work in appropriate employment. This
will normally occur in the summers following your second and third years of study.
Full details of the BE(Hons) work experience programme are on the School website.
 Electives. The degree requires a total of 480 points, including 120 400-level points of
BE(Hons) courses. You will need to choose some elective courses to complete your
degree; these may include courses from outside the BE(Hons) schedule.
If you achieve good grades during your BE(Hons) degree, and particularly in your third and
fourth-year courses, you will be awarded the degree with First-Class Honours, Second-Class
Honours (first division), or Second Class Honours (second division). To be eligible for a class
of Honours you would normally complete your third and fourth-year courses within at most
three consecutive years.
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WORK EXPERIENCE

Work experience is a key part of the Bachelor of Engineering with Honours degree. The goals
of work experience are:
 To increase an understanding of the engineering terms and concepts introduced during
the degree courses.
 To provide an actual experience of different work roles that you are likely to
encounter once working as a professional engineer.
Required Courses
As a framework to help you manage your work experience, we have set up three professional
courses that you need to pass. These courses will appear on your academic transcript and have
0 points and no fees.
The courses are:
ENGR 291 Work Experience Preparation
ENGR 391 Practical Work Experience
ENGR 491 Professional Work Experience
Timeline
The typical timeline for work experience in years two to four of the BE(Hons) degree is:
Year 2
Year 2
Year 3
Year 3
Year 4
Year 4
Trimester 1+2 Trimester 3 Trimester 1+2 Trimester 3
ENGR 291

ENGR 391
Practical
Work
Experience

Trimester 1+2 Trimester 3

Professional ENGR 491
Work
Experience

Final Work
Experience
(if required)

Reporting
Students must write a report for each work experience they undertake as well as managing the
documentation needed to record their work experience. Templates and other guidance are
provided.
The report encourages students to reflect on the work experience by describing, interpreting
and evaluating the experience, to develop a deeper understanding of their skills, how they
dealt with situations and what they learnt.
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BACHELOR OF SCIENCE
Victoria’s Bachelor of Science (BSc) degree provides the depth of a strong science education
in one or two specialised science subjects—majors—combined with the breadth of subjects
from outside your science major or outside science altogether to the extent of a second
major or minor or a variety of interest subjects,
The School of Engineering and Computer Science currently offers 4 majors in the BSc:
 Computer Graphics
 Computer Science
 Electronic and Computer Systems
 Renewable Energy Systems
BSC REGUL ATIONS

The BSc regulations are very flexible, to allow students to take a wide range of courses,
including taking some from outside the Bachelor Science. You need to construct your course
choices carefully and this document contains example programmes to help you do that.
These regulations apply to all new, returning or transferring students taking up a BSc degree:
 Minimum of 360 approved points, of which
 270 points must be science
 210 points must be above 100-level, of which 150 points must be science
 75 points must be 300-level science.




At least one science major.
90 points may be from outside science (but there are ways to take extra non-science
points, see below)
A second major may be taken from any other first degree (though a second major
from Engineering is not feasible).

What does 360 points mean in terms of courses? Almost all of the courses are worth 15
points, so 360 points usually mean eight courses a year for three years (8×3×15=360) for a
full time student. You should aim to take four courses in each of Trimester 1 and Trimester 2.
How can I take extra non-science points? Up to 30 non-science points taken to meet the
requirements of a science major may be counted as if they were science points, and up to 60
non-science points may be counted as science if taken to meet the requirements of a major
from outside Science.
What is a minor? A minor is a way of getting acknowledgement for completing a decent
chunk of a second major without the constraint of having to meet all the requirements of that
second major. A minor generally consists of 60 points above 100-level specified in the major
requirements of the subject area, of which at least 15 points must be at 300-level.
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MAJOR REQUIREMENTS
BACHELOR OF ENGINEERING
Overall Degree Requirements:
1st year: COMP102 or 112, ENGR101, 110
2nd year: ENGR201
3rd year: ENGR301, 302
4th year: ENGR401, 489
Cybersecurity Engineering:
1st Year: COMP103, CYBR171, (ENGR121, 123) or (MATH151, 161; one of MATH177,
QUAN102 or STAT193); one of (CGRA151, ENGR141, 142, PHYS100-199)
2nd year: COMP261, CYBR271, NWEN241, 243, SWEN221;
3rd year: CYBR371, 372, 373; one of (MATH324, NWEN301, 302, 303, 304, 342,
SWEN324, 326)
4th year: CYBR471, 472, 473; one further course from COMP/CYBR/NWEN/SWEN401479
Software Engineering:
1st Year: COMP103, CYBR171, (ENGR121, 123) or (MATH151, 161; one of MATH177,
QUAN102 or STAT193)
2nd year: COMP261, CYBR271, NWEN241, 243, SWEN221, 225
3rd year: SWEN301; SWEN303 or 325; SWEN324 or SWEN326; at least one further course
from CGRA/COMP/CYBR/NWEN/SWEN301-379
4th year: At least two courses from NWEN/SWEN401-479; at least two further courses from
CGRA/COMP/CYBR/NWEN/SWEN401-479
Electronics and Computer Systems Engineering:
1st Year: COMP103, (ENGR121, 122) or (MATH142, 151); (ENGR141, 142) or (PHYS114,
115)
2nd year: ECEN202, 203, 204, 220, MATH244; at least one further course from COMP261,
MATH245, NWEN241, 243, SWEN221
3rd year: ECEN301, 315, 321; at least one further course from COMP307, ECEN302, 303,
310, NWEN301, 302 ,304, SWEN303
4th year: At least three courses from ECEN401-479; ENGR440; one further course from
COMP421, ECEN401-479, ENGR440, 441, NWEN402, 403, 404 or SWEN422
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BACHELOR OF SCIENCE
Computer Graphics
1st year: CGRA151, COMP102 or 112, 103, DSDN132; (ENGR121, 123) or
(MATH151,161)
2nd year: CGRA251, NWEN241, COMP261, (ANFX201 or MATH245 or MATH 251)
3rd year: 30 points from CGRA301-399; 30 further points from ANFX, CGRA, COMP,
MATH, NWEN, SWEN
Computer Science
1st year: COMP102 or 112, 103; (ENGR121, 123) or (MATH161; one of MATH177 or
QUAN102 or STAT193)
2nd year: COMP261; 45 further 200-level points from (CGRA, COMP, CYBR, NWEN,
SWEN)
3rd year: 60 300-level points from (CGRA, COMP, CYBR, NWEN, SWEN)
Renewable Energy Systems
1st year: ENGR141 or (CHEM114 and PHYS114); ENGR111; one of (ENGR121,
MATH141, 142, 151); STAT193 or QUAN102
2nd year: RESE211, 212; 30 points from (ECEN202, 203; GEOG214, 215, 217, 222)
3rd year: RESE311, 312, 323; one of (GEOG314, 315, RESE313)
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PLANNING A PROGRAMME
Enquiries: Please contact the member of the academic staff in charge of the particular
course, the relevant level coordinator, or Student Academic Services in Cotton
144, or phone (04) 463 5101. See page 76 for contact details.
COURSE INFORMATION INDEX
Course code

CRN

Title

↓

↓

↓

COMP 112 CRN 26034

Points

Introduction to Computer Science

Trimester

↓

↓

15 PTS

Tri 1

100-LEVEL COURSES
CGRA 151 CRN 28221 Introduction to Computer Graphics
Prerequisite:

15 PTSTri 2

COMP 102 or 112 or DSDN142; 15 pts from (ENGR 121, MATH
100-199) or 16 AS credits NCEA Level 3 mathematics (or
equivalent)

This course introduces necessary background, fundamental concepts, and basic algorithms
of Computer Graphics, including human visual perception, representation of colour and
images, representation of 2D and 3D spaces, manipulation, movement and drawing of 2D
and 3D objects. Students will use an appropriate modern programming language to
investigate many of the ideas presented in the lectured material.

COMP 102 CRN 943

Introduction to
Computer Program Design

Restriction:

COMP 112

15 PTS

Tri 1

This course introduces the fundamentals of programming in a high-level programming
language (Java), using an object-oriented approach to program design. Students develop their
programming skills by constructing computer programs for a variety of applications. The
course provides a foundation for all later courses in computer science and develops
programming skills useful for students in many other disciplines.
COMP 103 CRN 945

Introduction to Data Structures
and Algorithms

Prerequisite:

COMP 112 or COMP 102

15 PTS

Tri 2
Tri 3

This course builds on COMP 102, focusing on the techniques for designing, building and
analysing computer programs that deal with large collections of data. The course addresses
techniques for programming with collections of data, and the data structures and algorithms
needed to implement these collections. The course expands programming skills and provides
an understanding of the principles of data abstraction, algorithm design, and the analysis of
algorithms fundamental to computer science.
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COMP 112 CRN 26034 Introduction to Computer Science
Prerequisite:
Restriction:

15 PTS

Tri 1

14 AS level 3 NCEA credits in Digital Technology, including 6
credits in Computer Programming, or COMP 102, or INFO 102 or
equivalent programming experience.
COMP 103

This course introduces a range of important concepts and topics across Computer Science,
Software Engineering and Network Engineering. Students will also gain a solid foundation of
programming skills in object-oriented programming. The course is an entry point to the
BE(Hons) and the BSc in Computer Science for students who already have basic
programming skills.

CYBR 171 CRN 30039 Cybersecurity Fundamentals

15 PTS

Tri 1

This course examines how cybersecurity affects individuals and society and aims to develop
understanding that the concept of cybersecurity goes beyond technology to include people,
information, and processes. It will examine key concepts as well as current issues and debates
about how to respond to cybersecurity. Note that this course will involve using a range of
security tools but does not involve programming. Students will also write short essays related
to current debates around cybersecurity issues.
DSDN 132 CRN 27178 3D Modelling and Animation I

15 PTS

Tri 1

Introduction to the practice of modelling, lighting, texturing and rigging using 3D software.
Concepts and principles related to this studio practice and field of design are also covered.

ENGR 101 CRN 15243 Engineering Technology
Prerequisite:

15 PTS

Tri 1

Enrolment in the BE(Hons)

This course provides a general introduction to the fundamental technical concepts needed to
understand the design and engineering of electronic, mechatronic, networked and software
systems. Experience is gained in basic engineering practice, with assembly and testing of
basic hardware, software and networked systems, and construction of a personal computer.

ENGR 110 CRN 26051 Engineering Modelling and Design
Prerequisite:

15 PTS

Tri 2

COMP 102 or 112, ENGR 101

This course introduces the role of modelling in the engineering design process. Different
modelling techniques will be presented and techniques for evaluating each that can aid design
decisions will be demonstrated. Practical work will support the learning of different
modelling and simulation techniques.
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ENGR 111 CRN 30093 Introduction to Renewable Systems Energy

15 PTS

Tri 2

This course will provide an overview of the role of energy systems in sustainability, and the
development trends, past and future, of different technologies. The ways in which the
technologies influence industry, government, and society will be examined from a range of
different perspectives. Students will also gain practical skills in energy generation and
utilisation through a range of experiments, as well as skills in modelling renewable energy
systems for different contexts.

ENGR 121 CRN 26052 Engineering Mathematics
Foundations
Prerequisite:
Restriction:

15 PTS

Tri 1
Tri 2

16 AS credits NCEA Level 3 Mathematics (or equivalent) or MATH
132
Any pair (MATH 141 or QUAN 111) and (MATH 151, 161 or 177)

An introduction to the range of mathematical techniques employed by engineers, including
functions and calculus, linear algebra and vector geometry, probability and statistics. There is
an emphasis on applications and modelling.

ENGR 122 CRN 26053 Engineering Mathematics
with Calculus
Prerequisite:
Restriction:

15 PTS

Tri 2

ENGR 121 or MATH 141
The pair (MATH 142, 151)

Further mathematical techniques employed by electronic and computer systems engineers,
with emphasis on methods of calculus, differential equations, and linear algebra. There is an
emphasis on engineering applications and use of software.

ENGR 123 CRN 27044 Engineering Mathematics
with Logic and Statistics
Prerequisite:
Restriction:

15 PTS

Tri 2
Tri 3

ENGR 121
The pair MATH 161, (MATH 177, QUAN 102 or STAT 193)

Mathematical techniques employed by network and software engineers, including methods of
combinatorics, logic, probability and decision theory. The course emphasises engineering
applications of these techniques.

ENGR 141 CRN 30094 Engineering Science
Prerequisite:

15 PTS

Tri 1

16 credits of NCEA Level 3 mathematics, or equivalent

ENGR 141 deals with scientific topics relevant to Engineering. Topics will include forms and
use of energy, basic electric circuits, introductory atomic theory, exploitation of chemical
energy, and chemical hazards. Students will obtain an appreciation for quantitative scientific
reasoning and the role of fundamental physical laws in governing human energy use.
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ENGR 142 CRN 27045 Engineering Physics for
Electronics and Computer Systems
Prerequisite:

15 PTS

Tri 2

either ENGR 141 and (ENGR 121 or MATH 141) or approved
levels of achievement in NCEA Level 3 Physics and Calculus or
equivalent;

Physics theory and practice relevant to electronics and computer systems engineering.
Topics covered will include electrostatics (charge, force, field, potential), magnetic field and
force, DC and AC circuits, electromagnetic induction and other selected topics. Lectures,
assignments and laboratory work will all focus on the application of physics to engineering
situations.

MATH 132CRN 17150 Introduction to Mathematical Thinking
17286
Prerequisite:
Restrictions:

15 PTS

Tri 1
Tri 3

None
MATH 100-199, QUAN 103,111

This course provides an introduction to or review of fundamental skills and ideas for students
who require some mathematics in their degree. Topics will include elementary arithmetic,
algebra, geometry, functions and an introduction to the basic ideas of differential calculus.
There will be an emphasis on the history of mathematical ideas and how they have evolved:
the goal is not only to apply mathematical tools correctly, but to understand them.

MATH 141CRN 17151 Calculus 1A
Prerequisites:
Restrictions:

15 PTS

Tri 1

16 AS credits NCEA level 3 Mathematics (or equivalent) or MATH
132
ENGR 122, MATH 142, QUAN 111

The properties of functions of one variable and their use for modelling continuous
phenomena, including ideas and applications of differential and integral calculus.

MATH 142CRN 17160 Calculus 1B
Prerequisite:

15 PTS

Tri 2

NCEA Level 3 achievement standards 3.6 (Differentiation,
AS91578), 3.7 (Integration, AS91579) and one of (3.1 (Conics
AS91573), 3.3 (Trigonometry, AS91575), 3.5 (Complex numbers,
AS91577)), with at least two achieved with merit or excellence; or
MATH 141 or QUAN 111, or equivalent background in Mathematics

Further topics in differential and integral calculus: the Riemann integral, techniques of
integration, l'Hopital's Rule, differential equations, Taylor polynomials, implicit, parametric
and polar representation of curves, and functions of two variables and their properties.
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MATH 151CRN 17161 Algebra
Prerequisite:

15 PTS

Tri 1

16 AS credits NCEA level 3 Mathematics (or equivalent) or MATH
132

An introduction to linear algebra, including matrices and vectors, complex numbers,
eigenvectors and algebraic structures.

MATH 161CRN 17162 Discrete Mathematics and Logic
Prerequisite:

15 PTS

Tri 2

16 AS credits NCEA level 3 Mathematics (or equivalent) or MATH
132

Logic underlies all of mathematics. In this course, we will introduce the basic notions of
logic, and discuss what makes some arguments good (or valid), while other arguments are
invalid. This leads to a definition of a mathematical proof, particularly mathematical
induction. Other topics include sets, relations, functions, elementary counting principles,
properties of divisibility of the integers, and polynomials. The second half of the course
introduces the fundamental concepts of graph theory, which is the study of networks.
MATH 177CRN 19803 Probability and Decision Modelling
15 PTS
Tri 2
Prerequisites:
16 AS credits NCEA level 3 Mathematics or Statistics, including
AS 3.6 (differentiation, AS91578) and 3.7 (integration, AS91579),
or MATH 141 or QUAN 111, or equivalent background in
Mathematics.
An introduction to probability models in statistics, decision making and operations research
including key concepts of probability, random variables and their distribution, decision theory
and queueing systems. Goodness of fit tests is used to check the validity of fitted models.
PHYS 114 CRN 7534 Physics 1A
Prerequisites:

15 PTS

Tri 1

At least 12 AS credits of NCEA Level 3 Mathematics including
standards AS91578 and AS91579, or MATH 141 and at least 18
AS credits of NCEA Level 3 Physics including standards AS91524,
AS91526 and either AS91523 or AS91521, or PHYS 122 or 131, or
SARC 122 or equivalent background in Physics.

This course covers non-relativistic mechanics, wave motion and quantum mechanics,
including kinematics and dynamics, fundamental conservation laws, rotational motion and
oscillations, mechanical waves and an introduction to quantum physics.
PHYS 115 CRN 7535 Physics 1B
Prerequisites:

15 PTS

Tri 2

as for PHYS 114; Equivalent qualifications also accepted

This course covers electromagnetism, electric circuits, geometric and physical optics, and
thermodynamics, and their applications.
* Engineering students should generally take ENGR142 rather than PHYS 115.
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CRN

STATISTICS IN PRACTICE

15 PTS

(SEE STREAMS)

Streams:

Tri 1:
Tri 2:
Tri 3:

Stream A (CRN 1791)
Stream B (CRN 11333)
Stream A (CRN 4442)
Stream B (CRN 6164)
CRN 17069

An applied statistics course for students who will be advancing in other disciplines as well as
those majoring in Applied Statistics. It is particularly suitable for students majoring in
Biological Science subjects, Geography, Linguistics, Psychology, social sciences such as
Education, and is also suitable for students taking BCom subjects.
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200-LEVEL COURSES
CGRA 251 CRN 28399 Computer Graphics
Prerequisites:

15 PTS

Tri 2

CGRA 151; COMP 103 or MDDN 242; ENGR 121 or MATH 151 or
Permission of Head of School

This course addresses the central algorithms, mathematical knowledge and programming for
Computer Graphics. It will include topics such as geometry manipulation and computing,
curvature and graphics applications of linear algebra and numerical integration. Students will
implement algorithms using scripting tools and develop simple plugins for 3D computer
graphics tools.

COMP 261 CRN18314 Algorithms and Data Structures
Prerequisites:

15 PTS

Tri 1

COMP 103, ENGR 123 or MATH 161

The course covers a range of algorithms and data structures building on the fundamental
structure and algorithms from COMP 103. The major areas covered by this course are graph
algorithms, graphics algorithms, and advanced data structures. This course takes a practical
approach focusing on the implementation of a wide variety of algorithms.

CYBR 271

Secure Programming

Prerequisite:

CYBR 171, NWEN 241

15 PTS

Tri 2

This course addresses the concepts, techniques, and tools required for developing software
that reliably preserves the security properties of the information and systems they protect. The
course covers common software vulnerabilities, specifying security requirements, secure
design principles and techniques for evaluating software security. Practical work will involve
developing and evaluating the security of C and Java programs.
This course is not offered in 2018.

ECEN 202 CRN18509 Digital Electronics
Prerequisites:
Restriction:

15 PTS

Tri 2

ENGR 101 or PHYS 115; 15 pts from (ENGR 121, 122, MATH 141,
142, 151, 161)
PHYS 234

A practically oriented introduction to the design and construction of digital electronic
instruments. The course provides a foundation in binary arithmetic and Boolean algebra, logic
gates and families, combinational and sequential logic design, programmable logic and
digital-to-analogue conversion.

ECEN 203 CRN18510 Analogue Circuits and Systems
Prerequisites:
Restriction:
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This course is a practically oriented introduction to analogue electronics. Topics covered
include circuit theorems, transducers, power supplies, transistor amplifiers, operational
amplifiers, and circuits.

ECEN 204 CRN 28324 Electronic Design
Prerequisites:
Restrictions:

15 PTS

Tri 1

ENGR 122 or MATH 142; ENGR 142 or PHYS 115
PHYS 235, (ENGR 201 and ECEN 203 prior to 2016)

This course is a practically oriented introduction to fundamental electronic devices and their
circuit applications. Topics include semiconductor fundamentals, diodes, transistors and
operational amplifiers.

ECEN 220 CRN 18511 Signals and Systems
Prerequisites:

15 PTS

Tri 2

(ENGR 121, 122) or (MATH 142, 151)

The course introduces analysis techniques for signals and linear time-invariant systems as
well as fundamentals of probability, statistics, and random variables. It includes Laplace and
Fourier transform techniques, with applications to circuit analysis, electromechanical systems
and communication theory. The course also introduces concepts of probability density,
functions of random variables, and statistical tests.

ENGR 201 CRN 29036 Engineering in Context
Prerequisites:

15 PTS

Tri 2

ENGR 101, 110 and 45 further points from Part 1 of the BE(Hons)
schedule

This course addresses the research, analysis, critical and creative thinking skills embodied in
written and oral communication which professional engineers are expected to display in the
workplace. While addressing these aspects, the course at the same time develops the
personal and interpersonal skills required to work effectively as part of a team in an
engineering context.

ENGR 291 CRN 18717 Work Experience Preparation
Prerequisite:

0 PTS Full year

ENGR 101, admission to Part 2 of the BE(Hons)

A range of activities in preparation for the work experience requirement for the BE(Hons):
https://www.victoria.ac.nz/study/programmes-courses/postgraduates/masters
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attended an interview skills workshop
attended three industry events from the list in Assignments
written a short reflective report on the three industry events attended
improved prospects of finding suitable employment for their Practical Work Experience
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MATH 244CRN 18324 Modelling with Differential Equations
Prerequisites:

15 PTS

Tri 1

(MATH 142, 151) or (ENGR 121, 122)

Types of ordinary differential equations and methods of solution (, , Fourier series, Laplace
transforms, Numerical algorithms); boundary-value and initial-value problems; systems of
equations; qualitative analysis of solutions; applications.
MATH 245 CRN 30099 Computational Mathematics
Prerequisite:

15 PTS

Tri 2

ENGR 122 or ENGR 123 or (MATH 151 and (141 or 142))

Mathematical, numerical and computational techniques for practical problems involving
optimization, simulation and approximation. The course emphasises the properties and
implementation of numerical algorithms for solving linear, non-linear and differential
equations, least squares, singular-value decomposition, splines and Monte Carlo methods.
Some previous experience in programming is highly desirable.
MATH 261CRN 18326 Discrete Mathematics 2
Prerequisite:

15 PTS

Tri 1

MATH 161

Enumerative combinatorics (binomial coefficients, the inclusion-exclusion principle,
generating functions, Burnside's Lemma) and algorithmic graph theory (shortest paths,
matchings, flows).

MDDN 241CRN 19912 3D Modelling and Animation II
Prerequisites:

20 PTS

Tri 1

DSDN 132; one of DSDN 101, COMP 102, COMP 112; 30 further
points

Introduction to fundamental topics in 3D modelling and animation, including industry
standard software, the process and theories relating to the genre, and experimenting with
hybrid techniques relating to other design approaches. This course provides a basis for 300level courses, at the School of Design, in postproduction and game design.
NWEN 241 CRN 18315 Systems Programming
Prerequisite:

15 PTS

Tri1

COMP 103

This course considers the issues raised when programming at a low-level, for example in
embedded systems, OS system level, or network protocol stacks. Topics include: an
introduction to C language programming; and higher-level systems programming using
Python scripting languages. It will include motivating examples related to a wide variety of
applications of system programming.
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NWEN 243 CRN 19863 Network Application
Prerequisite:

15 PTS

Tri 2

COMP 103

The course provides a broad introduction to computer networks and a basic understanding of
network application programming, with an emphasis on the working principles and
application of computer networks. It covers a range of topics including basic data
communication and computer network concepts, protocols, networked computing concepts
and principles, network applications development and network security. The course features
an interactive laboratory component with projects examining modern networking
technologies such as GPS-enabled mobile phone applications, multimedia, and distributed
applications. Students are recommended, but not required, to have some familiarity with C
programming prior to taking this course.

RESE 211 CRN 30108 Renewable Energy Generation Systems
Prerequisite:

15 PTS

Tri 1

ENGR 110 or 111; ENGR 121 (or MATH 141 and 151); ENGR 141
(or PHYS 114 and CHEM 114)

This course will expose the students to the different energy generation systems, and especially
those that utilise renewable resources: wind energy (pumping and power), geothermal, hydro
(different scales), solar photovoltaic, solar thermal, and bioenergy. For each system, the
theoretical underpinning will be examined; for example, optical physics to harness solar
radiation in a concentrating solar technology. The life cycle (sustainability) implications of
the different systems will also be explored, including manufacturing.
RESE212 CRN 30109 Renewable Energy Conversion and Storage
Prerequisite:

15 PTS

Tri 2

ENGR 110 or 111; ENGR 121 (or MATH 141 and 151); ENGR 141
(or PHYS 114 and CHEM 114)

This course will provide the students with insight into technologies to convert generated
energy into useful fuels or power in the economy and society. It will specifically focus on
bioenergy conversion processes, such as gasification, pyrolysis and torrefaction; chemical
storage (solid-state and liquid batteries); and pumped and mechanical storage. For each
technology platform the underlying physics and chemistry will be examined, with related
practical experiments in the laboratory. The life cycle (sustainability) implications of the
different, technologies will also be explored, including manufacturing.
SWEN 221 CRN 18318 Software Development
Prerequisite:

15 PTS

Tri 1

COMP 103

This course develops a deeper understanding of object-oriented programming and associated
practices. The focus is on programming techniques at the micro scale. Topics include
inheritance, polymorphism, genericity, error handling, testing and debugging. A sequence of
short assignments will develop the key ideas and practices; rigour in testing will be developed
through (automated) assessment of program correctness.

17

Victoria University of Wellington

Course List

Engineering and Computer Science

SWEN 225 CRN 18319 Software Design
Prerequisite:
Restrictions:

15 PTS

Tri 2

SWEN 221
SWEN 222

This course develops a strong understanding of object-oriented design. Students will study
modelling and programming techniques that support the analysis, design and development of
large and maintainable programs. Students will work together in groups on an engineering
problem and use a variety of best practices (e.g. Design Patterns) and notations (e.g. UML).
Students will use specialized tools to apply these techniques in practical work.
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300-LEVEL COURSES
CGRA 350 CRN 28400 Real-time 3D Computer Graphics
Prerequisites:

15 PTS

Tri 2

NWEN 241; CGRA 251 or (COMP 261 and (ENGR 121 or MATH
151))

This course addresses graphics programming for real-time 3D graphics. It covers graphics
APIs, in particular, OpenGL, and the graphics processing pipeline (including geometry
processing, viewing, projection, transformation, illumination, texture mapping). It also
addresses display hardware and graphics cards.

CGRA 352 CRN TBA Programming Languages
Prerequisites:

15 PTS

Tri 1

CGRA 251, COMP 261 or NWEN 241; ENGR 122 or MATH 142 or
permission of Head of School

Image-based graphics brings together the power of image processing and computer graphics
to use real-world visual media content to produce vivid, compelling, and meaningful
computer graphics. This course studies ways of manipulating and combining images and
videos, including image filtering, image manipulation, and video processing.
COMP 304 CRN 964

Programming Languages

15 PTS

Prerequisites:

30 points from (COMP 261, NWEN 241, 243, SWEN 221)

Tri 1

This course addresses the principles of programming language design and use. It introduces
different models of computation and the programming languages based on them, particularly
functional programming and logic programming. It then examines a range of underlying
issues in programming languages, such as semantics of programming languages, type
systems, and control in programming languages.

COMP 307 CRN 968

Introduction to Artificial Intelligence

15 PTS

Tri 1

Prerequisites:

COMP 261, NWEN 241 or SWEN 221; ENGR 123, MATH 151 or
161

This course considers ideas and techniques from Artificial Intelligence. It first introduces a
range of search algorithms that are used throughout AI. It then examines applications and
techniques of AI, including rule-based systems for embodying human expertise, algorithms
for planning and problem solving, natural language processing, methods for machine
learning, and neural nets and other computation intelligence techniques.

COMP 309 CRN 30098 Machine Learning Tools and Techniques
Prerequisites:

15 PTS

Tri 2

COMP 261 or NWEN 241 or SWEN 221

This course explores a range of machine learning tools and techniques for analysing data and
automatically generating applications. The course will address tools for classification,
regression, clustering, and text mining and techniques for preprocessing data and analysing
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the results of machine learning tools. Students will gain practical experience in applying a
range of tools to a range of different data sets from different domains.

COMP 312 CRN 10444 Simulation and Stochastic Models
Prerequisites:

15 PTS

Tri 1

COMP 102 or 112; one course from (MATH 177, 277, STAT 292,
ENGR 123), 15 further 200-level COMP, MATH, NWEN, OPRE,
STAT or SWEN points

Simulation and modelling of stochastic systems, covering examples from Operations
Research and Computer Science, including queues, networks, and computer systems. Design,
analysis and validation of simulation experiment. Previous experience with computer
programming is required before starting this course.

COMP 313 CRN 25049 Computer Game Development
Prerequisite:

15 PTS

Tri 2

30 pts from (COMP 261, NWEN 241, 243, SWEN 222, 225)

The course will investigate tools, techniques, and concepts for building interactive computer
games, including software engineering techniques, HCI principles, AI methods and design
strategies. The course will be co-taught with Media Design and will involve a substantial
group project consisting of students from both disciplines.

COMP 361 CRN 26060 Design and Analysis of Algorithms
Prerequisites:
COMP 261

15 PTS

Tri 1

This course examines techniques for developing correct and efficient algorithms to solve
some important classes of problems in Computer Science. It explores various methods for
designing algorithms, including greedy algorithms, divide and conquer, dynamic
programming and graph algorithms. It covers techniques for demonstrating the correctness of
algorithms and for analysing their efficiency.

CYBR 371

System and Network Security

Prerequisite:

CYBR 171, NWEN 241, 243

15 PTS

Tri 1

This course addresses key concepts, techniques and tools needed to provide security in
computer and communications systems. Topics include the need for security, system and
network security threats such as malware or denial-of-service attacks, secure systems design,
identity management, authentication, access control, and computer network defence. Practical
work will involve developing operating system and network security tools such as keyloggers
as well as choosing and implementing appropriate security controls to meet a small
organisation's network security needs.
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CYBR 372

Applications of Cryptography

Prerequisite:

CYBR 171, CYBR 271 or COMP 261, NWEN 243

15 PTS

Tri 2

Cryptographic mechanisms are widely deployed for communication and data protection. This
course addresses how cryptographic mechanisms can be effectively used within larger
security systems and how cryptographic mechanisms can be vulnerable in deployed systems.
Topics covered include cryptographic primitives, cryptographic protocols, cryptanalytic
techniques on primitives and protocols in deployed systems and attacks based upon common
errors in use of libraries. Practical work will include best practice use of cryptographic
libraries and attacks.

CYBR 373

Human and Organisational Security

Prerequisite:

CYBR 371

15 PTS

Tri 2

This course addresses how the behaviour and values of people as individuals or within an
organisation affect cybersecurity threats and mitigation strategies. Topics include social
engineering, cultural considerations (including matauranga Māori), the insider threat, security
usability, and risk management.

ECEN 301 CRN 18512

Embedded Systems

Prerequisite:
Restriction:

ECEN 202, 203
PHYS 340

15 PTS

Tri 2

This course details how embedded controllers can be used to solve a number of real-world
engineering problems. The main emphasis is on 8-bit microprocessors, logic systems to
support them, and techniques to interface them with the physical world. Specific topics
include microcontrollers, sensors, actuators, signal conditioning, filters, analogue to digital
conversion, systems analysis, and introductory control. Practical experience is gained
through the use of programming a microcontroller in a high-level language and interfacing it

to real-world systems.

ECEN 302 CRN 18513 Integrated Digital Electronics
Prerequisite:

15 PTS

Tri 2

ECEN 202 (or PHYS 234), ECEN 204

Fundamentals of IC processing. Transistor based logic design using gates and switches.
nMOS, CMOS, GaAs MESFET, BiCMOS logic design, Combinatoric arrays, sequential
design, memory architectures, design for testability, and observability. VLSI design using

FPGAs.
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ECEN 303 CRN 18514 Analogue Electronics
Prerequisite:
Restriction:

15 PTS

Tri 1

ECEN 203 (or PHYS 235), ECEN 204
PHYS 341

This course focusses on developing analogue circuit design skills and applying them to the
design of electronic instrumentation. Previous qualitative treatment of semiconductor devices
is extended to provide an introduction to diodes and diode circuits, BJTs and BJT circuits
used within operational amplifiers, linear and switching power supplies and high power
amplifiers. The course also covers operational amplifier imperfections, feedback and stability
and operational amplifier applications such as active filters, differential amplifiers and
oscillators.

ECEN 310 CRN 18515 Communication Engineering
Prerequisite:
Restriction:

15 PTS

Tri 2

ECEN 220
CSEN 303

The course provides the student with an introduction to communication systems focusing on
the physical layer of the OSI model. It covers both analogue and digital modulation
techniques, including baseband and passband signalling. Topics include matched filter
receivers for additive noise channels and associated error rate performance, intersymbol
interference, and Nyquist pulse shaping. Also covered are fundamentals of wireless fading
channels, an overview of synchronization and a brief introduction to advanced techniques
such as MIMO, OFDM, and CDMA.

ECEN 315 CRN 18516 Control Systems Engineering
Prerequisite:
Restrictions:

15 PTS

Tri 1

ECEN 203
PHYS 422

The course presents the analysis and modelling of linear dynamic systems and the design of
linear feedback controllers for such systems. There is a focus on electrical, mechanical and
electromechanical systems and the dynamic response of these systems. Properties and
advantages of feedback control systems and the design of such systems using various design
techniques are covered, as well as the implementation of PID controllers.

ECEN 321 CRN 29033 Engineering Statistics
Prerequisite:

15 PTS

Tri 1

P (ENGR 121, ENGR 122) or (MATH 142, MATH 151), 30 200level ECEN pts

The course introduces the fundamentals of engineering statistics. Topics include probability
mass and density functions, random variables and functions of random variables, confidence
intervals, statistical tests, and regression, as applied to engineering problems.
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ENGR 301 CRN 17178 Project Management
Prerequisites:

15 PTS

Tri 1

ENGR201; Admission to Part 2 of the BE(Hons) and 60 200-level
pts from (COMP, ECEN, NWEN, SWEN, CYBR, RESE)

Project management including aspects of life cycle modelling, requirements analysis, project
tasks and deliverables, contracts, feasibility analysis, cost estimation and cost/benefit analysis,
project scheduling, critical path analysis, risk management, quality assurance, managing
project resources, testing and delivery, maintenance, interpersonal communication, teamwork
and project leadership.

ENGR 302 CRN 17179 Group Project
Prerequisite:

15 PTS

Tri 2

ENGR 301

Students will work in teams on a project of modest complexity, practising teamwork, project
planning, the development of interface specifications and testing.

ENGR 391 CRN 18718 Practical Work Experience
Prerequisites:

0 PTS Full Year

ENGR 291, admission to Part 2 of the BE(Hons)

Students will complete a range of activities in preparation for the work experience
requirement of the BE(Hons):
 completed the requirements of ENGR 291
 attended a reflective writing workshop
 attended a Health and Safety in the workplace workshop
 attended a further three industry events from the list in Assignments
 written a second reflective reports on the industry events attended
 completed up to 450 hours of practical work experience
 improved prospects of finding suitable employment for their Professional Work
Experience
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NWEN 301CRN 17180 Operating Systems Design
Prerequisites:

15 PTS

Tri 1

NWEN 241; 342 (or 242)

This course addresses the design and implementation of operating systems and examines
fundamental concepts such as resource management, concurrency, protection, and security.
Examples drawn from a range of modern operating systems illustrate these concepts and
project work provides practical experience in the design and implementation of operating
systems.
NWEN 302CRN 17181 Computer Network Design
Prerequisites:

15 PTS

Tri 2

NWEN 241, 243; ENGR 123 or ECEN 220 or (MATH 161, one of
MATH 177, QUAN 102 or STAT 193)

This course addresses the principles, architectures, and protocols that have shaped the
development of the Internet and modern networked applications. It examines network design
principles, underlying protocols, technologies and architectures of the TCP/IP protocol stack.
Topics include the design of transport protocols, routing protocols, logical link control,
medium access control and physical media.
NWEN 303CRN 17182 Concurrent Programming
Prerequisites:

15 PTS

Tri 1

30 points from (COMP 261, NWEN 241, 243, SWEN 221)

This course examines a range of techniques for programming multi-threaded and distributed
applications. Topics include synchronisation mechanisms used for programs that
communicate via shared memory and message passing techniques for programs that
communicate across a network. Practical work involves implementing programs using these
techniques in a modern concurrent language, such as Java.
NWEN 304CRN 19864 Advanced Network Applications
Prerequisites:

15 PTS

Tri 2

ENGR 123 or MATH 161, NWEN 243; NWEN 241, COMP 261 or
SWEN 221

This course introduces algorithms for networked and distributed systems. Specific emphasis
will be placed on security, application layer protocols and distributed algorithms. Application
layer protocols studied include the DNS, Mail protocols, plus current XML-based protocols
such as SOAP. Distributed algorithms include scheduling, logical clocks and distributed
versions of mutual exclusion, concurrency control, and deadlock handling. Topics in security
include cryptographic techniques such as RSA, secret sharing, and authentication protocols.
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NWEN 342 CRN 30045 Computer Organisation
Prerequisites:
Restrictions:

15 PTS

Tri 1

NWEN 241, ENGR 123 or MATH 161
NWEN 242

The course develops an understanding of the structure of computers and how they execute
programs. The course introduces the fundamentals of assembly language programming, data
representation and computer arithmetic. It then develops an understanding of microprocessor
architecture at the hardware level. Topics include digital electronics, arithmetic and logic unit
(ALU), data paths, pipelining, memory hierarchy, I/O and motivating examples of computer
systems.
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RESE311

Energy Economic Analyses

15 PTS

Prerequisites:

RESE 211, 212; one of (STAT 193, QUAN 102, ECEN 321)

Tri 1

This course introduces principles of economics, and how they relate to energy systems,
specifically reflecting on the energy-economic nexus. It explores practical techniques to
analyse the micro- and macro-economic implications of transitions in the energy system along
with relevant business and financial analysis techniques. It presents an overview of the
Resource Management Act and related aspects for engineering projects, such as
Environmental Impact Assessments.
Not offered in 2020.
RESE312
Prerequisites:

Sustainability Modelling Techniques
RESE 211, 212

15 PTS

Tri 1

This course introduces various approaches to analyse the sustainability of systems, such as
cost-benefit analysis, life cycle analysis, and simulation modelling techniques, with a focus on
system dynamics modelling. Practical work explores simulation using an industry- standard
software package and a project to model and investigate the sustainability implications of an
implemented renewable energy technology in a specific context; for example, a bioenergy
system in an island community.
Not offered in 2020
RESE313
Prerequisites:

Power Electronics and Electrical Machines
RESE 211, 212; ECEN202, 203

15 PTS

Tri 2

This course covers the theory, design and application of electrical machines, power electronic
circuits, electric drives, and the transformation and control of electrical energy. The course
introduces the fundamentals of power electronics and electrical machines, and discusses the
design issues related to electrical drives and small-scale power generation. Practical work will
involve the design, development, and implementation of solutions to drive motors, convert
renewable power, and switch mode power amplifiers.
Not offered in 2020
RESE323
Prerequisites:

Renewable Energy Policy
RESE 211, 212

15 PTS

Tri 2

This course provides an overview of the policy context of renewable energy, consisting of the
regulatory, institutional, and market setting for renewable energy technologies. It explores the
sustainability of the technologies from the perspectives of policy-makers and other
stakeholders. The course equips students with the means to assess, identify, and prioritise
renewable energy technologies from the perspectives of various stakeholders, as well as
decision-making tools to promote appropriate and sustainable renewable energy
technologies from a policy perspective.

Not offered in 2020
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SWEN 301 CRN 17183 Structured Methods
Prerequisites:

15 PTS

Tri 1

SWEN 225 (or 222 and 223)

This course introduces structured methods, tools and procedures for software engineering.
These include the software life-cycle, common software engineering paradigms, and key
elements of software engineering such as requirements analysis and specification, design,
implementation, testing, maintenance, software quality assurance, and software configuration
management. Practical work includes the use of an integrated computer aided software
engineering (CASE) environment and other development tools.
SWEN 303 CRN 17185 User Interface Design
Prerequisites:

15 PTS

Tri 1

COMP 261 or SWEN 221

This course addresses the design and engineering of user interfaces. It presents principles and
guidelines for design and covers a range of design processes. It presents techniques for testing
user interfaces and considers a variety of user interface styles and interface devices.

SWEN 304 CRN 17186 Database System Engineering
Prerequisites:

15 PTS

Tri 1

COMP 261, MATH 161

This course addresses fundamental principles underlying databases and database management
systems. It covers the structure and principles of the relational data model, including SQL,
and the principled design of the relational database schema. It also addresses issues in
database transaction processing, concurrency control, recovery, and the complexity of query
processing.
SWEN 324 CRN 30044 Software Correctness
Prerequisites:
Restriction:

15 PTS

Tri 2

COMP 103; ENGR123 or MATH161; 30 200-level
COMP/NWEN/SWEN points
SWEN 224

This course is concerned with the development of correct software, especially the use of
formal requirements and specifications to develop high-integrity software. This has
applications in several areas, such as safety-critical systems (e.g. commercial airliners, space
systems, etc.) and high-performance concurrent systems. The course will examine a range of
principles and techniques which underpin a rigorous approach to the specification and
implementation of software. A sequence of assignments and labs will see a range of tools
being used to specify small software systems, and to check that they meet their requirements.

SWEN 325 CRN 30041 Software Development for Mobile Platforms
Prerequisites:

15 PTS

Tri 2

NWEN 243, SWEN 225 (or 222)

This course addresses the concepts, techniques, and tools required for developing applications
within software frameworks for mobile platforms. Topics include the concepts and principles
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underlying software frameworks, the design and implementation of client-server applications,
principles of user experience design for mobile applications, and key concepts in reliability,
privacy, security, and safety critical systems. Practical work will involve the design,
implementation and testing of a range of mobile applications.

SWEN 326 CRN 30042 Safety Critical Systems
Prerequisites:

15 PTS

Tri 1

NWEN 241, SWEN 225 (or 222)

This course addresses the concepts, techniques, and tools required for developing computer
systems that are applicable where safety and reliability is paramount. Topics include the
concepts and principles underlying safety critical systems, design and implementation
techniques for ensuring correctness, reliability, privacy, security, dependability, survivability,
and safe failure. Practical work will involve the design, implementation, and analysis of
simple safety critical applications, with examples taken from mobile, web, and embedded
systems deployed in healthcare, robotics, and autonomous vehicles.
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400-LEVEL COURSES
CGRA 402 CRN 28326 Special Topic: Project in Computer
Graphics Programming
Prerequisites:

15 PTS

Tri 1

Permission of Head of School

This course will develop programming and collaboration skills in the context of computer
graphics. Students will program each stage of a computer graphics pipeline and integrate the
results into a complete graphics application.

CGRA 408 CRN 28327 Computer Graphics Rendering
Prerequisites:

15 PTS

Tri 1

COMP 308 or at least B- in CGRA 401 and 402 (or COMP 471 and
472 in 2014-15)

This course will introduce a physically based photo-realistic rendering pipeline including
radiometry, reflectance models, lighting, scene acceleration structures, ray tracing, path
tracing and other global illumination algorithms.

CGRA 409 CRN 28328 Geometry Processing Algorithms
Prerequisites:

15 PTS

Tri 2

COMP 308 or at least B- in CGRA 401 and 402 (or COMP 471 and
472 in 2014-15)

This course introduces the algorithmic and mathematical foundations of three-dimensional
modelling. Topics include representations such as polygons, splines, implicit surfaces, point
models, particle systems and volumetric models; concepts such as parameterisation,
curvature, and discrete differential geometry; algorithmic approaches such as gradient domain
processing, spectral processing and example-based deformation. It does not address content
creation.

CGRA 463 CRN 28330 Computer Graphics Practicum
Prerequisites:
Coordinator:

30 PTS

Tri 2

Permission of Head of School
Prof Neil Dodgson

The practicum is an opportunity for students to engage with a supervised computer graphics
project in the context of an external company or organisation.

CGRA 489 CRN 28333 Computer Graphics Project
Coordinator:

30 PTS Full Year

Prof Neil Dodgson

All candidates for BSc(Hons) in Computer Graphics are required to take CGRA 489, which is
a research project conducted under the supervision of a staff member. The purpose of the
BSc(Hons) research project is to provide students with an opportunity to study a particular
problem within this area. It is also intended to provide training and experience in individual
study and research, and communicating the results thereof. CGRA 489 is a two-trimester
course. It can be done over any two consecutive trimesters.
29

Victoria University of Wellington

Course List

Engineering and Computer Science

COMP 422 CRN 2324 Data Mining, Neural Networks and
Genetic Programming
Prerequisites:
Coordinator:

15 PTS

Tri 2

COMP 307, one further 300-level COMP, ECEN, NWEN or SWEN
course
Dr Bing Xue

This course is concerned with data mining concepts and techniques, especially neural
networks and genetic programming. It mainly focuses on the following topics: data mining
and knowledge discovery in databases; data mining techniques such as nearest neighbour,
naive Bayes, support vector machines, neural networks, genetic algorithms and genetic
(automatic) programming; image analysis operations such as feature extraction and image
recognition; and performance evaluation of data mining / machine learning / image
recognition systems. The course considers applications ranging from general classification,
clustering and optimisation tasks to engineering applications.

COMP 423 CRN 4962 Intelligent Agents
Prerequisites:
Coordinator:

15 PTS

Tri 1

COMP 307, one further 300-level COMP, ECEN, NWEN or SWEN
course
Dr Xiaoying Gao

This course examines construction of intelligent agents - software programs that can act for
themselves in some part of the human world. This course focuses on agents for improving
web search and includes topics such as agents for information extraction from the web, web
page clustering and classification, automatic query expansion and web page ranking.
COMP 424 CRN 31156 Big Data
Prerequisites:

15 PTS

Tri 1

One of (COMP 307, 309, STAT 393, 394); STAT 193 or ENGR 123
or approved background in Statistics;

Big Data refers to the large and often complex datasets generated in the modern world: data
sources such as commercial customer records, internet transactions, environmental
monitoring. This course provides an introduction to the theory and practice of working with
Big Data. Students enrolling in this course should be familiar with the basics of machine
learning, data mining, statistical modelling and with programming.

COMP 489 CRN 1027 Research Project
Prerequisite:

30 PTS Full Year

A research project on a topic approved by the Head of School

All candidates for BSc(Hons) in Computer Science are required to take COMP 489, which is
a research project conducted under the supervision of a staff member. The purpose of the
BSc(Hons) research project is to provide students with an opportunity to study a particular
problem within this area. It is also intended to provide training and experience in individual
study and research, and communicating the results thereof. COMP 489 is a two-trimester
course. It can be done over any two consecutive trimesters.
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CYBR 471

Offensive and Defensive Security

Prerequisite:

CYBR 271, 371, 373

15 PTS

Tri 1

This course focuses on offensive and defensive security techniques in the context of incident
handling best practices and theories about attacker behaviour. The course will include lectures
and demonstrations, but is designed around a virtual lab environment and scenarios that
provide robust and realistic hands-on experiences in dealing with a range of offensive and
defensive topic areas such as cybersecurity intelligence and investigation, incident response,
and proactive cybersecurity.
This course is not offered in 2020.

CYBR 472

Digital Forensics

15 PTS

Tri 2

Prerequisite:

CYBR 271, 371, 30 further points of (CYBR, NWEN, SWEN 324,
326)

This course addresses the collection and analysis of the digital footprint left by humans and
computers in a way that is reproducible by third-parties and suitable for presentation to a nonspecialist audience. Topics include the rules of evidence, preservation of data, file system
forensics, network forensics, live forensics, anti-forensics as well as forensics for nonstandard devices such as mobile/smart phones, cloud computing and vehicular systems.
Practical work will include labs where evidence is collected using tools and presented as well
as the use, development and enhancement of these tools.
This course is not offered in 2020.

CYBR 473

Malware and Reverse Engineering

15 PTS

Tri 2

Prerequisite:

CYBR 371, 30 further points of (CYBR, NWEN, SWEN 324, 326)

This course addresses the problem of using reverse-engineering techniques and related
techniques such as fuzzing to both analyse malicious code and identify vulnerabilities in
software. Topics will include methodology and techniques as well as the anatomy, behaviour
and propagation of malware. Practical work will involve malware analysis in a controlled
environment as well as the analysis of real-world vulnerabilities and creation of exploits.
This course is not offered in 2020.
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ECEN 403 CRN 29034 Microfabricated Devices
Prerequisites:

15 PTS

Tri 2

ECEN 303 (or PHYS 340); ECEN 220 or MATH 243 or 244;

Advanced analogue and digital electronics, design principles, transform methods of analysis,
active and passive filters, oscillators, phase-locked loops, digital signal processors, digital
synthesis, communication principles, RF design.
ECEN 405 CRN 18521 Power Electronics
Prerequisite:

15 PTS

Tri 1

ECEN 303 (or PHYS 340)

The course covers the theory, design and application of power electronic circuits and the
transformation and control of electrical energy.

ECEN 410 CRN 18522 Advanced Communications Engineering 15 PTS
Prerequisite:

Tri 1

ECEN 310

This course provides an introduction to the fundamentals of wireless communication systems,
in particular, digital wireless communications. The characteristics of fading channels are
considered, and their effect on the propagation of signals. Countermeasures such as diversity,
forward error control, and modulation schemes for wireless communications are studied.
Multiple-access techniques such as time-, frequency-, and code-division multiple access are
examined.

ECEN 415 CRN 18519 Advanced Control Systems Engineering 15 PTS
Prerequisite:

Tri 2

ECEN 315

This course builds on and extends the principles of modern control systems engineering
introduced in ECEN 315 to enable students to develop skills in developing mathematical
models and in using these to design optimal control systems for real-world multivariable
engineering systems. Kalman filters and linear quadratic regulators will be introduced and the
principles and benefits of modern model-based predictive control systems will be outlined.
Methods will be developed for continuous time system descriptions but techniques for
converting to discrete time descriptions and for designing controls for discrete time systems
will also be presented.

ECEN 422 CRN 29035 Engineering Optimisation
Prerequisite:

15 PTS

Tri 2

ECEN 321, or ECEN 220 (prior to 2016), or ECEN 320 (in 2016)

Convex optimisation problems are common in science, engineering, and economics. The
course teaches identifying and solving convex optimisation problems. It discusses convex
sets and functions, linear and quadratic programs, semi-definite programming, and duality
theory. It uses these concepts to solve practical optimisation problems.
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ECEN 425 CRN 18524 Advanced Mechatronic Engineering 1:
Hardware and Control
Prerequisite:

15 PTS

Tri 1

ECEN 301 (or PHYS 340)

This course provides an introduction to the techniques of mechatronics. It begins by covering
the engineering concepts of compromise in the choice of sensors. It then covers basic signal
conditioning and noise concepts, derivation of the transfer function and the output from a
mechatronic system - specifically some form of actuator. The course continues with some
specific ranging sensor circuits and applications, including practical implementation. Practical
control systems for industrial plant and mechatronic systems are detailed, e.g. PID, dynamic
response and stability. Students design and construct their own microcontroller development
system. Mechatronic design considerations are discussed based on implementation through
the SolidWorks CAD package.
ECEN 430 CRN 18576 Advanced Mechatronic Engineering 2:
Intelligence and Design
Prerequisite:

15 PTS

Tri 2

ECEN 301 (or PHYS 340)

This course provides a guide to advanced techniques in the field of Mechatronics. The course
material studies the interaction between hardware, software and communication components
as it relates to embedded systems. Instrumentation systems and robotics are frequently used to
illustrate the mechatronic theory. Artificial Intelligence techniques are introduced as a
practical method for addressing the complex interactions between the electronic, mechanical
and software components. The course is very practically orientated and primarily uses
project-based assessments. These include a robotic competition, real-world customer design,
industrial design considerations and cognitive robotics.
ECEN 431 CRN 31155 Musical Robotics
Prerequisite:

15 PTS

Tri 2

ECEN 301 (or PHYS 340)

This course is dedicated to development of a pathway for problem solving using mechatronic
techniques. A musical paradigm is chosen in framing the problems that need to be addressed.
Based on the specific problems, a number of objectives are defined and undertaken through a
process involving design, construction and evaluation of a series of mechatronic projects.

ELCO 489 CRN 23071 Research Project
Prerequisite:

30 PTS

Full Year

A research project on a topic approved by the Head of School.

All candidates for BSc(Hons) in Electronic and Computer Systems are required to take ELCO
489, which is a research project conducted under the supervision of a staff member. The
purpose of the BSc(Hons) research project is to provide students with an opportunity to study
a particular problem within this area. It is also intended to provide training and experience in
individual study and research, and communicating the results thereof. ELCO 489 is a twotrimester course.
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ENGR 401 CRN 18690 Professional Practice
Prerequisite:

15 PTS

Tri 1

75 300-level pts from the BE(Hons) schedule including ENGR 301,
302

This course will prepare students’ expectations for many of the events and situations they are
likely to meet in the professional working world. This includes: codes of conduct, as
determined by professional bodies and company practices; ethical behaviour, as found in the
workplace and dictated by company practices; critical thinking and people issues, as relevant
in the workplace and in company practice.

ENGR 440 CRN 26008 Directed Individual Study
27189
Prerequisite:

15 PTS

Tri 1
Tri 2

15 PTS

Tri 1
Tri 2

30 PTS

Full Year

Permission of Head of School

A supervised programme of study approved by the Head of School.
ENGR 441 CRN 26239 Directed Individual Study
26009
Prerequisite:

Permission of Head of School

A supervised programme of study approved by the Head of School.
ENGR 489 CRN 18688 Engineering Project
Prerequisites:

75 300-level pts from the BE(Hons) including ENGR 301, 302

Students will work on an individual project of a complex nature in order to develop a solution
to an engineering problem. In addition to the technical engineering development work, the
project may require consideration of issues such as customer specifications, cost analysis, IP
and product testing and delivery. Students will be required to give an oral and a poster
presentation as well as a final report on their project.
ENGR 489 is a two-trimester course.

ENGR 491 CRN 18701 Professional Work Experience
Prerequisites:

0 PTS

Full Year

ENGR 391, 401

Students will complete a range of activities in preparation for the work experience
requirement of the BE(Hons):
 attended a second reflective writing workshop
 undertaken a minimum of 800 hours of work experience
 at least 350 hours of which is professional IT experience
 completed required documentation to gain pre-approval for each element of work
experience and record its completion.
 submitted a reflective report on each work experience undertaken
 improved their prospects of finding suitable employment after graduation
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NWEN 403CRN 18604 Advanced Network Engineering
Prerequisites:

15 PTS

Tri 1

NWEN 302, 30 further 300-level pts from (COMP, ECEN, NWEN,
SWEN)

This course extends the data communications and telecommunication taught in Computer
Network Design, concentrating on new developments and network case studies. The course is
designed for those aiming for careers that involve networking or network research and
enhances the understanding of distributed systems through the applications of distributed
systems in network management and Internet infrastructure.
NWEN 404CRN 18605 Mobile Computing
Prerequisites:

15 PTS

Tri 1

NWEN 302, 30 further 300-level pts from (COMP, ECEN, NWEN,
SWEN)

The course introduces the fundamental topics of Mobile Computing. In particular, the course
will emphasise the network and transport layers of wireless communication protocols and
network infrastructure suitable for mobile personal systems (e.g., GSM, 3G, Mobile IP, etc.).
Key issues of mobility and disconnected operation with respect to mobile computing systems,
and quality of service issues in mobile personal systems will be covered and how applications
handle node mobility and wireless communications will be explored.
NWEN 406CRN 18592 Distributed Computing in Grids
and Clouds
Prerequisites:

15 PTS

Tri 1

NWEN 301 and NWEN 302 or 303

This course focuses on the design and use of distributed systems for high-end computing. In
particular, we look at the aggregation of geographically distributed computing resources to
form massive distributed computing platforms. These platforms can then be applied to solve
large problems in science and industry – protein docking, seismology, medicine, astronomy,
particle physics, climate prediction etc. Topics in this course typically include: e-Science,
clusters, grids and clouds, service oriented architectures, workflow management, utility
computing and grid economies.
RESE 411 CRN 31173 Power Systems Analysis
Prerequisites:

15 PTS

Tri 1

ECEN202, 203

This course introduces the electricity industry and its components along with techniques for
modern electric power system modelling and analysis. Topics include transmission line
models, transformers and per unit systems, generator models, network matrices, power flow
analysis and computation, real and reactive power control, voltage control, and protection.
The course incorporates lab and simulation based exercises, an industrial tour, and an
industrial project.
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RESE 412 CRN 31165 Advanced Development of
Renewable Energy Systems
Prerequisites:
Permission of Head of School

15 PTS

Tri 2

This course presents techniques used to design advanced, integrated renewable energy
solutions for given situations. The design of nano- and micro-grids will be analysed, with
students applying this knowledge to designing, constructing and testing a fit-for-purpose
renewable energy system. This course also presents the concept of systems engineering,
introducing systems thinking principles.
SWEN 421 CRN 18661 Formal Software Engineering
Prerequisites:

15 PTS

Tri 1

SWEN 324 (or 224), 30 300-level pts from (COMP, SWEN)

This course addresses the use of mathematical logic in the specification and construction of
software systems. It presents an introduction to the area of formal methods; the formal
specification of software systems; the refinement of specifications to code; and their semantic
foundations.

SWEN 422 CRN 18662 Human Computer Interaction
Prerequisite:

15 PTS

Tri 2

SWEN 303

This course covers principles of human-computer interaction that underlie good design of
software user interfaces. Advanced topics are introduced with a focus on current research
areas.

SWEN 423 CRN 18663 Design: Patterns, Frameworks and Languages 15 PTS
Prerequisites:

Tri 2

COMP 304 or SWEN 301; 15 further 300-level pts from COMP,
NWEN or SWEN pts

Object-orientation is the basis for many approaches to programming, systems, languages and
applications. This course discusses the design principles of object-orientation and studies
advanced topics in system design, programming language, and development process.

SWEN 424 CRN 18664 Model-Driven Development
Prerequisite:

15 PTS

Tri 1

30 300-level pts from (COMP, NWEN, SWEN)

An introduction to model-driven development - the modern approach to large-scale software
system development. Along with an introduction to the core concepts of model-driven
development, the course will address the foundations and principles for infrastructures
supporting model-driven development. This includes an in-depth discussion of 'metamodelling' and a critique of existing modelling techniques. Students will get hands-on
experience with using a meta-case tool.
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SWEN 430 CRN 18668 Compiler Engineering
Prerequisites:

15 PTS

Tri 2

COMP 261, SWEN 324 (or 224); 30 further 300-level pts from
(COMP, NWEN 303, SWEN)

The course looks at a range of issues relating to the design and implementation of modern
compilers. In particular, the course will focus on techniques and algorithms for code
generation, code optimisation, and type checking. During the course projects, students will be
working on a fully-fledged Java compiler to extend it in various ways. Students should expect
to learn a great deal about how compilers work and, in particular, about the Java compiler and
Java Bytecode instruction set.

SWEN 432 CRN 18670 Advanced Database Design and Implementation
Prerequisites:

15 PTS

Tri 1

SWEN 304, 15 further 300-level COMP, NWEN or SWEN pts

This course explores a selection of the following topics: Data Warehouse, Internet and XML
Databases, Object-Relational Databases, and Distributed Databases. It examines features of
these advanced database systems and analyses the new applications they facilitate.

SWEN 433 CRN 18671 Web Information Systems Engineering
Prerequisites:

15 PTS

Tri 2

SWEN 304, 15 further 300-level COMP, NWEN or SWEN pts

This course gives a technology-centred introduction to web information systems and services.
On successful completion of the course, students are able to explain basic concepts used in
building and managing web information systems. They know central technological standards
underlying web information systems and web services, understand architectural principles,
and are able to evaluate and critically discuss such systems.
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WHO TO CONTACT
Victoria University offers a range of services that covers all student-related matters from
applications/enrolment to graduation.
STUDENT AND ACADEMIC SERVICES — FACULTIES OF SCIENCE AND
ENGINEERING
Address:
Phone:
Email:
Hours:

Level 1, Cotton Building
04-463 5101
engineering@vuw.ac.nz (or science-faculty@vuw.ac.nz)
8.30am–4:00pm Monday, Wednesday, Thursday, Friday
9.30am–4:00pm Tuesday

At the Student Administration Office student advisers can help with admission requirements,
degree planning, changing courses, and transfer of credit from other tertiary institutions. They
also deal with other aspects of student administration such as enrolment, exams organisation
and the maintenance of student records.
Student Advisor
Email
Contact
Lissa Harrop
Student Adviser
lissa.harrop@vuw.ac.nz
04 463 5101
Annemarie Thorby Student Adviser
annemarie.thorby@vuw.ac.nz
04 463 7473
Christina Sebold
Student Adviser
cristina.sebold@vuw.ac.nz
04 463 5981
Anton Matschek
Student Adviser
jessica.cameron@vuw.ac.nz
04 463 5799
Johan Barnard
Manager, Student and
johan.barnard@vuw.ac.nz
04 463 5980
Academic Services
Peter Andreae
Assoc Dean (Students) peter.andreae@vuw.ac.nz
04 463 5834
Engineering &
Computer Science
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