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Question One

Short questions

Match the term in column A with its definition in column B. Use the answer grid below for your answers — write the
letter next to the question number. There are less terms than definitions.

Column A ColumnB
11 browser cache “A\ | That part of the operation system that is always kept in RAM.
1.2 kernel B | This memory extends the number of addresses that RAM has — pages can be
o swopped between RAM and the hard drive.
1.3 interpreter ‘S\ The time taken for a component to respond to a request for service — this
time should be as short as possible.
14 SATA B, | Instead of reading a program line by line from a slow hard drive, several lines
| are read so subsequent reads are faster.
i5 buffer E | Storesthe programs and data currently being used.
1.6 multitasking F | The program that performs the boot sequence which ends with the entire
operation system being loaded. - -
1.7 latency \i A signal sent to the CPU from hardware or software indicating the need for
the CPU’s attention.
1.8 CMOS H | A-parallel bus that connects all components on the mother board.
1.9 disk cache ™. | When you visit a website, a copy is kept here to increase performance should
you visit the same website in future.
1.10 | interrupt J | Atemporary storage area in RAM to hold data coming in and going out to
S compensate for momentary-delays.
™. | Abattery backed, volatile memory that stores hardware and user settings
that are loaded on boot up.
™ | Software that reads each a program line, converts it to machine code,
executes it and then moves onto the next line.
W A computer bus interface used to connect mass storage devices (mechanical
or solid state) to a computer motherboard.
N | Atechnique used by the operation system to appear to be running several
programs simultaneously.
(10)
Answer grid
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Question two

Hardware

Busses connect all the computer components, but they operate at different speeds and connect different types of

hardware to the computer system.

2.1) Fill in the table below. Note that the internal bus is also known as the front side bus (FSB) or system bus.

A B C D
Types of Write “internal | Does this Briefly describe what each bus does mentioned in column A. If
busses. bus” or bus offer a | relevant you can also mention the type of components, you
“external bus”. | direct would expect to find connected to the bus in question.
connection
between
the CPU to
the RAM?
Write Yes
or No. )
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Types of Write “internal | Does this Briefly describe what each bus does mentioned in column A. If
busses — bus” or bus offer a | relevant you can also mention the type of components, you
continued. | “external bus” direct ‘would expect to find connected to the bus in question.
connection
between
the CPU to
the RAM?
Write Yes
or No. ,

Data bus "/\terf/\a,/ 7&5 {qu\s -‘—e—rs E’le, {ns(;(u.a(‘.‘o«s/

Aata between RArm and e
CPu.
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(22)
2.2) Refer to Addendum A question 2.2. There is diagram A and diagram B. .
2.2.1) Explain which one illustrates hyperthreading — A or B? A . (Jn € A L (/( to
Nrocess Lok o “ets  ofF reci<t ers
C P swo fs ‘#‘fom One. et D/ reg istes
tr OanonEher. Wol Simultancsa s« execution
2.2.2) Explain which one illustrates parallel processing — A or B? Ig) . //w o) AL A
4 llowira &wo [ (ocesges tr be excute/

J
ok tle <=4 e 1’( L -

(3)
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2.3) Examine the three computers in Addendum A — see Question 2.3. We are going to compare the theoretical
performances of computers 1, 2 and 3 with one another. Combining all your knowledge about computer
architecture, cache memory, shared memory, hyperthreading, multiprocessing, registers, bus speeds etc, answer the
following three questions.

—
2.3.1) Which one would offer the best performance? (1,2 or 3). Explain. /, /bu o Core s, M&(
b et Ehe.r O N Aé/ f'(dteol L/ L2 A L3

Cdcto mamar:}-

(3)

2. . 7.
_2.3.2) Which one would offer mid-range performance? (1,2, or 3). Explain. - we Cores

Lojth 1&s own LI Cicke premory - L2
CAchke trerron; (5 OLubtside (1. CPa <Ah.p
r—\/' (s <ha rﬂt’( Aw.z e two COres. (3)
2.3.3) Which one would offer the lowest performance? (1,2, 0r3).Explain. B. (O~ by P
(o re . L2 cache (¢ Oub<s:Ae. (_Jz_, C.Peq
ek - (2) [35]

Question three System Software
3.1) The boot up process. Descrlbe four advantages of UEFI over traditional BIOS. K(/[ Nn< //(' 37—
L its 0r b4 Lis aed pot st /4 Liee line Blos.
/Aa.rc:. {ree beofe (//7 éﬁ cter. Can gAdAdress hore
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3.2) Study the image in Addendum B question 3.2 and explain whether this illustrates hyperthreading, multitasking,
multithreading, or multiprocessing? f/h . | & o <l< /'ji. ’he | E :pﬂ (e <

f/)/rﬁflffamg Are /OA./(aJ Jifhes  tie lr exan
MQ—MOKC:; )ﬂﬁc‘& e ﬁﬂ”\a 0("?2/ CA~ SW(FL(
o eblrieen the o

(3)

3.3) Study the image in Addendum B question 3.3 and explain what is meant by virtual memory.
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Question four Networking overview

Write “node”, “connecting device”, “connection media”, “topology” or “internet protocol” in column B, next to each
of the words in the column A

4.1)
Column A Column B
Personal computer
AN~ a’( -
NIC . .
CO hpnehSra %{t VieZ
TCP/IP ‘ J
) | Nternet fr?/o('ac_o/
bus
topology
Switch .
(onnetras /(6 e~
DHCP . o
Internet NDroésco |
Server !
n &A <
Printer
N ol e o
Radio waves

Conne=tion Mef{!a
(5 onection h‘\é&" | &

NFC {near field communication)

Mobile devices

Aoﬂh&
star
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uDP ! ~/
nkern.t  pNrotocs |
s node
Router .
C&r\l\e-d(":n.ﬁ &'{CV:CC‘_
Bridge
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Shielded twisted pair

Workstation A
NDOA e .
ARP Z (
| nterrnah ’/Jrof oCr
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&‘D’/) o) / (o) é\f
Fibre optic .
Conneé A p- ﬂ\xf/{ 1
hybrid
Ep polo gy,
Bluetooth , J ~
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Network interface card N
' (onn ek /:) Ac,vl‘ccﬂ
repeater .
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4.2) Internet protocols. Write TCP or UDP next to each situation below.

4.2.1) When watching a movie on Netflix (a streaming media service) which internet protocol will be used? u I] (1)

__/
4.2.2) When downloading an application to install on your local computer. /] € P (1)
4.2.3) When chatting to someone on your mobile phone using WhatsApp. (D P (1)
/ :
4.2.4) When sending email to a friend. P (1)
4.2.5) When submitting your assignment on Ms Teams. (C/ P (1)

4.3) Generally, when creating a LAN in a local area (school or office) which popular networking technology are you
likely to use? & E Ae fr\af (1)

4.4) Generally, when creating a LAN in a local area (school or office) which popular networking topology are you

likely to use? S Eea (1)
4.5) Generally, when creating a LAN in 3 local area (school or office) which popular IP addressing system are you
likely to use? | Cf y i r (1) [21]
Question 5 Scenario with reference especially to networking

The Free State country town Rhese has a declining population. It has a solid but old-fashioned infrastructure that is
falling into disuse. The only large buildings are the town hall, the old movie theatre, and a church while the rest of
the town is made up of single-story buildings that are either shops along the main street or houses. The town is
divided down the middle by the Vaal River; the commercial side of the town is on one side of the river while the
houses tend to be on the other side. The whole region around the town is very flat. The nearest large city is
Bloemfontein 40 kms away which has a modern and sophisticated IT infrastructure.

It is decided to use the existing town infrastructure and open a satellite campus of the University of Free State (ufs)
which is found in Bloemfontein. The university’s IT network can be extended to the town.

5.1) What would be the best way to link the university network to the town? Explain your answer.
{/fwd{ngfo (73 ,-/ [,L,/c, ,;)F/)/Lfr k&f,’éé@f\ﬁ
L ne ot 6}5:/;--( /I creh) A \ve .

(2)

5.2) Once linked to the city the entire town is going to be networked. What are the advantages of creating such a
network both for students as well as for-the university?

[’f‘/e/ SAh& i ra- /LCSC?:; re e é/\a r. /4 (/_'v //déofa/(‘:'c)r\
- Ji - J
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5.3) The town hall is going to be divided into offices to house the university administration.

5.3.1) A LAN is going to be created that will give access to the universities main central database in the city. Each
office will have a desktop computer. These offices need maximum IT security to protect valuable university data as
well as student data. Describe how you would design this network to ensure maximum security, speed,
convenience, and reliability. Mention the networking topology, the network technology, the cabling, and the
connection devices that you would use.

Y b
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(8)

5.3.2) Cost is always an issue. Some feel that a bus topology, which is cheaper to install would be a good choice. You
feel that a star topology, although more expensive is a better option. Explain the advantages of a star topology over

a bus topology. /

Cdie 5 tvoplle ShkopE. WM he flere is a
‘(‘5: //; e Onrlu Dre (o AcStatlo~ (< d-ﬁ‘)[caQLG’(
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7
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(4)

5.3.3) The town hall is going to need several high-powered servers to create a client-server environment for
university administration staff. Which type (not brand) of servers would you install? Explain the function of each
server and how it fulfils the needs of the connected client workstations.

[-) e _Server aé"f [ocd <ex (4 Qe

.p/,‘/\ t ‘e rver to KAJ,«H_- fr;nfi“‘;{
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5.4) The houses on the other side of the river are going to be used for student accommodation.

5.4.1) Explain why UTP cabling cannot be used to network the two sides of the town together.

D)gg Edne e 15 Epo -éu-» Lol Gn 2a tsz}(e...h\ea{fa.

(2)

5.4.2) If UTP cannot be used which alternative would you use to extend the university network to the student
accommodation on the other side of theriver? _F (L re- o0 €, Cz ) le m oo At e.,(

, 7
D e L) l(je/ Ehab ¢rosses the rlves.
i{';“* fC o (AP e Coc lr-! a /:S & Zj(’_- & §£—/’ -

(2)

5.4.3) Students are going to need internet, email, research tools, use the administrations services etc from their
student accommodation. What IT networking infrastructure would you install in each student residence to serve
their needs? Be specific about the hardware devices or device that you would need to install in each house.
ADSL 6~ Filbre to cald Apuse. Wi.reless PBeccess

ﬂf-‘fr/(' i~ Eal f'&é}/(f:ﬁ.oc_, > ,ﬂfonde_ .=,

(2)

5.4.4) The town aims to have over 1000 students living in student accommodation in the various houses converted
to meet this need. You cannot have 1000 nodes on one network so the network will have to get divided into
segments — each house would be a segment. Which hardware device do we use to join segments together?

/Qj/f/(_fre—- (1)

5.5) The whole network will continue to use TCP/IP just like the city campus. As each node logs on to the system in
the morning it is automatically allocated an IP address from a pool of available address. What do we call this protocol
that allocates IP addresses to nodes?

Dtcpf (1)

5.6) The University of Free State has a website i.e. “ufs.ac.za” (the domain name).

5.6.1) The IP address of this website is “146.182.9.12” What do we call the service that links the IP address with the
domain name?

DENES (1)
e e—
5.6.2) Is this IP address “146.182.9.12” |IPv4 or IPv6. Explain your answer., 3 P v 4— . ( 32 4 (€ 5/)

jﬂl/é (I'Lg b ts) @lj/\/(' 9o oS o1

7

L ] )
le<4& £ e, mc/f

(2)




5.7) Security is always an issue. If illegal activity is detected on the network the IP manager can query the OSI model,
going down to the data link layer to find the MAC address of the culprit. Why w%uld this identify the exact
computer? Why could you not use the IP address to identify the culprit? </ a l( Adresses e

4 /\ﬁ r f-&_,.f_ b b f HcP. /M Ac AJ Aress s /S,p ent
o, A p Ere pAwork cad of a épec;ﬁic
(O pn oW ler 2)

5.8) Despite the convenience of WiFi it has considerable disadvantages over a traditional Ethernet copper cabled
LAN. List three disadvantages of WiFi versus Ethernet

é/owcje Not as fc//f'&é/e.- //V\M dr‘/‘/"ca/('
£ Evrmable sAoot. Mot 065 Secu re

(3)

5.9) University administrators require all students to own a device which will allow Ms Teams to run. Why do you
think the university thinks this is important? What functionality does Ms Team offer that would benefit both the
students and the university?

(0 o uan i A pn L) [EA I J{C?Wﬂr/{—ﬂ‘“ e ks
Cp [/n boroltime + $Aa . rm.

. 4
lrsdea ¥ Awdio i’r\e.t”éff“'js-

O lne Cea A (TR
Aéi‘;‘f};h me As @)

5.10) “Students on-the-go will usually connect to the university network using 3G, LTE or 4G”. What does this
statement mean?

Lc,se, A e Ce /'/ [ /M techno /Df; X2
Sendets ca. (4 ce LAeisr 4 p Ot
ﬂ(e_\/( Ce s Wb le Ae\/:‘ce.,_s L) Conﬁ&m?{‘ (1)
to €EiZe retwork c“gl'./-? o SIm cad
Cﬂ/i\/\,bzf_‘,’ o VAr i ona KpCs/acs
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5.11) Internet protocols. Some protocols are used for email. Some protocols are used to transfer webpages from
the server to the web browser. Some protocols are used to download and upload files from a website. Some
protocols can be used to edit a website on the server (without having to download it).

5.11.1) Write — email, transfer, download/upload or edit next to each of the following protocols. {7)

Internet protocol What it is used for?

SMTP '
é/f'ﬁ&i \ ’
HTTPS !
t-fﬂ rs ze,/
WebDAV

edit
i ﬂ(éwnfodal/uﬂloadl

POP3
E png }
HTTP
é‘ a4~ 5 fﬁ =7
IMAP
Coma ] |
[48]
Section Six Solutions development
6.1) Methods analysis table for the charAt method in Java.
Fill in the methods analysis table for “charAt” below.
Name of the method charAt
, A = L
Describe what the method does. Retorne One charaAzs ﬂ (Do

~ SpP e_a-"c i ﬂ oOsi1E&iom L—

To which class does the method belong? 6 e "
i/

Is the method static or non-static? o —

/\'Df\ 56@;‘(_’
\/cs . ACchés I' /\‘_’e——ﬁg/ o

Does the method accept arguments /
parameters?

If so, what datatype does it accept?
Does the method offer a return value?

If so, what datatype does it return? \7

K&Eu rrns O cChara u‘@;’
L//. :
O/\—&/ I/\ { &/ & / pnst

L
mylame. char A c(o)

Give your own example of how you would
use charAt in a program you were writing

(8)
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6.2)

r Java “for loop” advanced example

| The following is a legal line of Java code showing an example of an advanced version of the “for loop”

! for(int i = 10,3 = 100; (i < 60) && (§ »= 20); i++, j--){
i Block of code goes here;

}

| So, each of the three sections of the “for loop” are allowed to have more than one expression. We are going to
| use this knowledge in the pseudocode algorithm below.

Explanation of the algorithm __ Diagram A

| We have two integer arrays. The first .
element of the one array must be added to 2 4 3 7 4 6
the last element of the other array. The S R A
second element of the one array must be
added to the second last element of the

other array, etc . 3 5 2 S 6 1

Finally, the six values arrived at should be | 3+10+8+9+10+9=49
added together creating a final value for
total.

A loop similar the Java “for loop” above would be useful for this application.

Here is the pseudocode version, shown with line numbers

i integerArrl = {2,4,3,7,4,6}

2 integerArr2 = {3,6,2,5,6,1}

3 total = 0

4 for (1 =0, j =5; 1 < 6; i++, j--)
5 begin

6 total = total + (i + J)

7 end

8 display (“The total is ™ + total)

The results of the pseudocode above are not as expected. Using the grid below create a trace table to demonstrate
what the faulty pseudocode algorithm above actually does.

12



6.2.1) Start your trace table at line 3. The number of lines in the grid below is not exactly correct and is merely
provided for your convenience. Make a column for every variable, the calculation result, the condition, and the

output. The line numbers in your trace table must clearly show the operation of the loop. Suggestion — use a
pencil.

Line | ., |

number | | \; b@l l' < é 014, tlﬂ (1 t .

O 5 N

|14 T

/5

2 O

25

30

O RN TR R O W
| (J
N

Tbe ol is 3

\
\
\
\
\
\
\
\

(8)
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6.2.2) Considering what the algorithm is supposed to do shown in diagram A in the previous question, correct the
algorithm in the space below. Reminder — you must code in pseudocode, not Java.

NOTE: Rewrite the whole algorithm starting from line 1. Suggestion — use a pencil.

7
i\/\é@ﬁd-l/')r/ l = {2.4-, :74— é_j
Integey fFer2r = {3,.4,7‘;5'; 6.1}

e = ©

Lefiz0, (=85 i<b:its, j—=)

=4 v [
otz =

~Wnh W N

txéan l4 /l‘néc‘?e[//prrrf[ij+ =

A . T
Wa {‘ej-:rﬂrr 2_/:“'[:‘ \

/

7 lend

3 |\ Aisploe [ "The total is " + tobxl )

v L /

(5) [21]

Grand Total: 145
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Addendum A

Question 2.2

Logical Logical
processor 1 processor 2

gmmm 1’
{ sijl llregistersil

i regisior rogh |
![ ALU's |’

L Cocrersy |

i : System bus
| Mainmemory |

Physica

Physical ; ,
processor 1 processor2 B
| Archstates [||| Archsiates
__{registers) {registers}
I aws I Awws |
i Cache(s) |I|| Cachets;
1 T Systambus

= 82

| Main momory -

Question 2.3

Computer One Computer Two
| Prozessor % rocetsor “oost” 10
Cored Core2 doCoss
1 cycle
10 cycles
~ Main
Memory
Aemory 100 cycles
Computer Three
L
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Addendum B

Question 3.2

wu;’tﬁm » ,‘ ) ! %b
{ Processor 1 { Eamal } { Browser

T T

Antivivus

N"’ Nr ,&“,
! T —

\

-

Question 3.3

_smumsser | HARD DISK

- B

| VIRTUAL
i MEMORY

16
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Additional Paper: Label your answers clearly
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