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I nstructions to candidates:

a) This paper conssts of two (2) sections, ie. Graphics and Networks. There are 6 questions in
Section A and 6 questionsin Section B. There are 5 pages. Please ensure that you have a
complete paper.

b) Please answer each section in a separate book.

SECTION A: COMPUTER GRAPHICS [50 marks]

Answer 5 of the following questions.

Quedtion 1
a) Describe the vectors used when calculaing the lighting of a point on a surface, and the way in
which they are used to determine the resulting intengity. [5]
b) List the series of steps required to caculate appropriate norma vectorsfor a surface defined asa
st of triangles. [4]
C) What is the difference between alocd illumination mode and aglobd illumination modd.
[1]
Quedtion 2
For each of the fallowing, describe briefly what is it (or how it functions), and suggest an appropriate
goplication for it:
a) Accumulation buffer [2]
b) Quaternion [2]
) HSV colour modd [2]
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d) Ray tracing [2]
e Dithering (2]
Quedtion 3
a) What is backface culling, and when can it be used? [1]
b) How many normd vectors are there for asingle triangle, and which one is gppropriate for usein
backface culling? How isthis specific norma vector produced? [1]
C) Destribe the Z Buffer and BSP Tree approaches to hidden surface removal (pseudo-code may
be used). For each, identify a Situation in which its use would be appropriate. [8]
Quedtion 4

Suggest a drategy using the facilitiesin OpenGL to achieve the following effects:

a) Anti-diasing [2]
b) Motion blur [2]
C) Shadows [2]
d) Transparency [2]
e) Capping of surfaces clipped by the near view plane [2]
Quedtion 5
a) What is the advantage of using homogeneous coordinates and 4 x 4 matrices for transformeations
in OpenGL, rather than 3D coordinates and 3 X 3 matrices? [2]
b) Reate the series of transformations between object coordinates and screen coordinates to the
various transformation matrices provided under OpenGL. [4]
) Each astronomica body consists of a sphere with one or more smaller spherical astronomical

bodiesin orbit around this sphere. Thisrangesfrom asolar sysem congsting of asun with planets
in orbit around it, a planet with moons orbiting it, down to the leve of an atomic nucleus with
eectronsin orbit. Show the series of transformations that could be used to render thisrecursive
assartion. [4]

Quedtion 6
Decide whether each of the following statementsiis true or false, explaining your reasoning:

a) XYZ isagood choice of colour space becauseit is perceptudly uniform. [1]

b) Coherence can be usad to enhance hidden surface remova using the Painter's agorithm.
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[1]

A random jitter is better than an ordered jitter for anti-aiasing purposes. [1]
OpenGL texture coordinates are limited to the range [0,1]. [1]
The vertex normd is  right angles to the face normal. [1]
Alphablending isindependent of hidden surface removal. [1]

OpenGL cannot resze the imege when the window is resized, because OpenGL has no
dependence on the windowing system used. [1]

Swarming behaviour requires knowledge about the position and velocity of every member of the
svarm. [1]

The naturalist metgphor is best for designing interaction mechanismsin virtud redlity systems. [1]

Bresenham's dgorithm is the fastest line drawing method available. [1]
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SECTION B: NETWORKS [50 marks]
All questions carry equal (12,5) marks.

Answer 4 questions, at least two from Section 1.

Section 1

Quedtion 1

Amongd the dgorithms that we examined during the course were those for Hamming encoding and
jpeg graphic compression. Usng an example in each case, compare and contrast these two agorithms,
drawing out any Smilarities of approach and commenting on the efficacy of the end result in each case.

Quedtion 2
If you were to design a routing protocol, what 10 features would be on your "wish-lig" and why?
Discuss, using OSPF and RIP as case studies.

Quedtion 3
a) Draw a diagram to illustrate the high-level processing that occurs at the data link layer of a
network that uses the OSI model. Explain your diagram. [4]

b) Write the pseudo-code for a one-bit piggybacked bidirectiona diding window protocol at the
datdink layer of an OSI network. Make sure you comment on your code enough (either in-line
or a the end) to explain in detall what is hgppening and why. [8,5]

Section 2
Quedtion 4
Are protocol andyzers and packet sniffers of any use? Justify your answer, using a case study to

explain how and why.

Quedtion 5
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Imagine that you were a consultant in any two of the following areas of network security. A dlient
consults you in your two areas of specidisation. What isyour advice ?

a) building afirewal (under either Unix or MSWindows),

b) securing aUnix (OR M SWindows) server (excluding firewdls),
) Common Gateway Interface (CGI) security,

d) intruson detection technologies, with recommendetions,

e) writing avirus and an anti-virus program that would detect it,

f) bresking in to a server on the Internet.

Quedtion 6

With respect to Cisco computer network switching technology, discuss any three of the following usng
as a case sudy any switch with which you are familiar :

a)
b)
c)
d)
€)

U]

performance,

debugging & diagnostics,
routing issues,

Security aspects of the interface,
monitoring and/or managemert,
configuring aVLAN.



