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oI!J tllC.OO
A~-~m6&D) ~

ga;f15) Cllmd€) il 8~tj}6t eilil~ il e:lO",W15). 00l)~.
~

1------------------------------------------1~

1. (a) e:lz:i)e:l15)<5cl (processor) COG<-'o'~z:i)6~ (utilization) gCl<ldl5:l §B@) (optimize) e:l~tlXJ ~I!' o<DlSlDc ~/ID~.

e0J515l Gz:i)G615) ~c'8", ~@) ~_ 8",w15).

(b) oB<D&z:i) OJcc.')z:i)C) d~)Q)ww Gt5)JC) <lIe. e:lzs:ft5)J6t5)"'t5)C) (host) <lIe. OJc e:l~S@)cl (connectivity)
e:JBcl~J§B@ e:le;e0J "ping" 50J15)'" §"'Jzs:f@t5) §BG@)w CQ)J<DW15)J c~ ge.~cG",63 Gt5)JC)e:lcl Otll15l

c;.clGeJ.

PING www.cam.ac.uk (131.111.8.46) 56(84) bytes of ~ta.

64 bytes from ipv4.\4"W9.cam.ac.uk (131.111.8.46) : icnp_seq=l ttl=242 time=201 InS

64 bytes from ipv4.WW'N'.cam.ac.uk (131.111.8.46) : icmp_seq=2 ttl=242 time=204 InS

6'4 bytes from ipv4,.'www.cam.ac.uk (131.111.8.46) : icmp_seq=3 ttl=242 time=196 InS

64 bytes from ipv4.WWW'.cam.ac.uk (131.111.8.46) : icmp_seq=4 ttl=242 time=203 InS

64 bytes from ipv4.www.cam.ac.uk (131.111.8.46) : icmp_seq=5 ttl=242 time=195 InS

--- www.cam.ac.uk ping statistics --
5 packets transmitted, 5 received,

<glW15l' Gl5:lJ6tj}6t e0J515l t5)6@lw Otll15l c;.clG(15) (i), (ii), (iii) e:lW (iv) ga;f15)DcC) 8~tj}6t e:lo",m15).

(i) <glW15l ge.~cG<-'63 time @)SW ~~tllcl Gt5)G6~Gd ~@cl ~?

(ii) www.cam.ac.uk GDQ) ~E:)5c.') cl6J815l Gt5)JC) <lIe. GdDJ~c.')z:i) oB<D&t5)c.') (server) 63 IP 8815)'"

~@)cl ~?

(c) G@)GW~® o<De.c.')t5) §"'JD8"'cl (process),

created/new, waiting, running, terminated, blocked, swapped out and waiting, Gtllo'

swapped out and blocked
c.')15) ~Dd6JD8w ~cl ~Dd6JDt5) oD~.

@c.')JD8c.')t5)C) blocked ~Dcl6JD GDl5:l e:la,gD@) e:lo~@)-Eliic.') 5c.') ro-z.clGcl <gltlll5:l e:le;tllW l:l)@)15)

erDcl6JGeJ I ~Dd6JDC BC) ~?
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- 3 - !>axxD qot:l)Q : .•..•••••••••••••••.•••..••..•

(b) 'f;l1l)ZS) (a) GZSl:J0Go63 Gd~ZS) qt:56 ~cl5@) G"':J.;(mS1@~. oocn@) bOZSl6~"'cl "'~ o(c:J£)",cl OJ€) Goz;ID:J

G~~~.

(c) oocn® t,OZSl6~"'cl "'~ OoDalSl o(c:J£)",cl ~ 5€)alSl o(c:J£)",cl ~ "'~~ 9ZSl:J(J;l ZSlO~~. ®GQ.l 8@tj)o

OJW:JO-SoZSlO&'" ZSlO~~.
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(d) Oo(l)@) b6z:i)6l:5)c.'lz:i) c:ft~ OtDl5l ~clGDl:5) qDeQlll5lJ

(3l:5)JDl:5) (non functional) qDeQlll5lJDcl ~ c.'l~l:5)

z:i)6~l:5).

z:i)Jt5c.'l0>(c:J (functional) qDeQlll5lJDcl ~ z:i)Jt5c.'lO>(c:J ~ 6'lOOO

gz:i)JeQ z:i)6~l:5). ~~ 8~l:ll~ G5JWJ680z:i)6~c.'l~
<m~

o€cl
~

~(\J)~.
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3. (a) (i) ~Q), ~ 1h£i3 am i53~e~cl, ~clGcl ~ ~6cx) ~ ~~m tB6~~ ZSl6~G~ GZSlGclc;.8 eJdm6 ZSl6zrlm. ~~
Melel\
ot'lD~.

00Cl
~

~roJ~.

(ii) ~roZS) (i) Gz:i'lJDG~63 ~j8m ~@~ OJ~z:i'l z:i'l6, ~ 1hg am <53~e~cl, ~clGcl ~ ~6C)D ~ ~~m

tB6~C.:l BB@ ~e;roJ Dm 1heG(.l)JBm@~cl <536to~C.:l Dm (.l)l~~ oDromcl G(.l)JCJmCl)~m.
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(b) Ql8 8 §3 (8-bit) G~Gcl q~a6t:il (two's complement) qot:il m&ZSlGC:l§3 15+(-5) q:>m6>m~ (computa
tion) t:il6~ C6)255G255 Gt:ilGd~8 GO~:> ~255m. De.:l:>ZSl'@ GDGo8 Ql8GD§3 (most significant bit)
czsfo:>~m~ Dm q:>~ZSl~ (carry) ~6) rna6z.D255G255 Gt:ilGd~8 oleoz.~8 t:il6255m.
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4. (a) "Ge5'1l<(S)(32:ilmDC.:l" (privacy) ~tl:J "@)afJ2:ilJo(S) (32:ilJCCC.:l" (software piracy) C.:lm oc:;t)(3~ i!lS> (fc:;tl:Jd 2:il6~(3~ ~ tMOO

2:il@)2:i:i c:;? ~

(}'I))~.

~

(b) ""o(S)@) (fJ(S)~mC.:l" (mobile computing) C.:lm oC:;C.:l 5dl5)6 2:il6Z>!m.

(C)Otl:Jzs:> .;.2:il'c;t)m ~D8<BC.:l. ~C2:ilJ s>cZ>!m.

Cft5w ~Z5"imJC.:l2:il (semi conductor) t3~OJc:;m Cl@)J(S)@)2:ilC) oOJm(3C.:l63 ~tl:J 1h(3@)5tSlJ tJzsf~lSf om0C:;(3C.:l63

- - -e;lJOlJ £(3~. Dt5l5)@)Jm(3~ ~Dt)tswm 2:il~C)JC.:l(3® t3c;C.:l:ft5l5)C.:l~C) C!)~W(3<D' !SlJzsfl1!l~2:il <DtC)~ ClJ2:il~GJ

§B@) 0e;tl:JJ o@)J(S)(3@)63 (f(3m2:illSf craJOlJt)CC) t36l:il~t) C.:lJ@)C) 8fJ~ £S\(3Q}. (3@)@) C.:lJZ>!eJ~c:, (3Q)J(3tl:Jl

5C.:lC:;® d;3!Sl ~tl:J 2:ilJCC.:l DtC.:lt)m a6 @t) t)t511!l (S)~mJt)2:il 8C) (3@)@) Cl@)J(S)@) tl:J~mJ(3(S)m .:fl!Sl.

(i) (f(3m2:illSf craJOlJDCC) (S)@)~ 8B(3@)Z>! (3!SlJ6D C!)~mC) (3@)@) !SlJ2:il'~~ 5@)al!l dd~1!l 0lDt~@)

0e;tl:JJ (3!SlJ6l:il~ tl:JJ Cl~t3(3~c:;m (lCT) !SlJ2:il'~~C.:l oc:;ml!l tSlo(S)lSf g@)C.:lzsf, ICT 5~C.:lC.:l tl:J~6m

8aD2:il (3C~ C!)@ (3C.:llomJ 2:il6Z>!m.

(ii) <gltl:J!Sl (i) (32:ilJC)(3~~ (3C.:llt5!Sl g@)C.:l ~e;tl:JJ (f!SlllDcrall '(3!SlJ6l:il~ tl:JJ ~Z>!t3(3~c:;m l5)Jzsfl!\~' cog@)

. (lCT devices) ~ ml!l 2:ilc:5Z>!m.

**\'-------------------------------"------- -1-_--/
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@~J6~6{ mJ c2S'lfS1l@C)l;fSl ~Jd~~<:.:l n
1fj,g;QJ~. Gl1fjrrLuurrLQ, GlfjrrlP9)1L..uQf1wQ, n
Information & Communication Technology n

-.-_...--

1. (a) (i) <:;15i15:> OClJ G15:>J61:jJ6t q!15:>6 gWJm GDmo ebe o<~~c:Jcl q!~oJ6Gc:J2rl 5cl15:>6 tsl62rlm.

(ii) 5GdJG oB®J~Gc:J2rl <:;zs:f15:> oBll)6~c:J l!ilBG®~ q!zs:fB6t (manual) e® Gc:JJ<;<3:lI~G® q!~OJ~ ~ <:;clD~:5l.

(iii) B<:;e~ Gc:JJ<:;JenB~2rl <:;ae.:lJoen (hardware), ®abtslJoen (software) OeJ clB6Joen (finnware) c:J:5l 0<:; 5cl15:>6
ZSl6~:5l.

(b) ZSlJ®6c:JZSl <t[~ 5 b(3 ooZSlJDcl @c:JJzs:f®tslD (on-I) GClJj q!@c:JD (off-O) 0ID~c:J ClJLl!ilc:J. 6® 5b(3 o·ZSlJD

tslJt5c:Jcll!!l®D @c:JJzs:f®ZSl l!ilB® e.:\e;ll)J OClJ15:> ~clGD:5l 15:>z:>!zs:fD I @c:JJD(3 e.:\~lSl OJG:5l o<W~c:Jcl q!DGdllD <t[15:>.

1. 5b(3 OotslJD q!z:>!B6tD (manually) @c:JJzs:f®tsl GcsxI q!@c:J Gll)j tslS ClJL£U~®.

2. ZSlJGen~tslc:J (timer) @c:JJl5)'@)tslD Gll)j q!@c:JD Groj 0ID~c:J ClJLl!ilc:J.
l

3. e;lBe.:\6c:J 88c! <:; c~e® <:; c:Jm:5l c.:loG~<:;tslc:J (sensor) q!:5lJD6~c:J tsl6mB8.

4. ZSlJGen~ZSlc:J (timer) @c:JJz:>!®tslD (on) <t[~50 CiXSl oBe.:\6c:J C~e® c:JI8 e.:\.w<';tslc:J (sensor) Gom~® ZSl6:5l
q!DcldJDZSl~ 5b(3 OoZSlJD clDc:Jo~c:JD @c:JJzs:f®tsl 5c:J ClJLl!il ~®.

OeJlSl ~clGD:5l D<.l2D ®S2rl <;;ill)15:> GomDJ <t[~ GtslJmG<8DeO I @c:JJD(3DGO q!<;S @~c:J q!enc:Jm ~clGD8.

Ooz:5:lJD q!zs:fB6tD @c:JJzs:f®tsl tsl6~ eQl8. I

o·tslJD q!zs:fB6tD De.:\J <,;®~ GQl8. 0

ZSlJGen~tslc:J @c:JJz:>!®ZSl ~ <t[15:>. I

ZSlJeen~tslc:J @c:JJzs:f®ZSl ~ mI15:>. 0

oBe.:\6c:J 88c! Qi[> OoG~<';tslc:J ClJi;:5lJenB8. I

oBe.:\6c:J c~e® QiD OoG~<:;tslc:J ClJi;:5lJenB8. 0

(i) tyClJ15:> OJG:5l 0<W~c:J @c:JJz:>!®ZSl l!ilB® Oe;ClJJ AND, OR e.:\ClJ NOT <DJ6"" e.:\oGc:JjO:5l o®~cl q!C)oa;) 15:>t5ZSl:5l

oBodc:Jcl q!~~:5l.

(ii) <;;iClJ15:> o<W£3Gc:J~ @c:JJtslJBzs:fDc:J ~clGD:5l e.:\15:>ll15:>J D<.l2Dcl GenJ~:5lO)mm.

(iii) <;;iClJ15:> (b) (ii) GtslJOGe.:\~ GenJ~:5lCl):5l G<'; e.:\15:>ll15:>J Da;)D B6to~c:J GtslG6:5l @Sc:J2rl gtslJGd:5lc:Jcl (e6

G:5lJtsl6:5l G<:;) Sc:Jm:5l.
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2. (a) HTML ~~t\) ~ Gee~:sf (pharagraph tag) OU) ~ Gee~:sf (brake tag) ~ll);) ~~cr

(browser) «dDm giie:l:>O~ «? -

(b) 0<5>1:1) «t=k5Dm HTML i5t1ftDc ~~ (render) 6D,~C3~~ Om /ttr..m «? ~ C3.«~&i &i~
(blank lines) ttr..mts)8 ~ ~ li'6 (. ) 8eJrl 0'lll>f.~8D «cfDJrlm.

<p>Our evergreen school days<br/>
will not come back again</p~

<p>From the nursery to high school

we learnt the best<lp>

(c) "Agri Sri Lanka"~~~ 0ll)1:I) ~ ttr..~ q:lD.'Jd<td~ BQD:sf ~:o <I!).

'--\

Agriculture i~ Sri Lanka

~$

i;
• . Sri Lanka is an agricu1tural country. Agriculture is one of the main seeton of the Sri Lankan k

-rconomy.
. . ... f

The main plantation crops are

• tt'>3

g; • rubber
~9:

I.~ ... coc~ut
'il LinkS £0 agncultur~ rums

Jav Agro Technologies.
Lanka Agri Systems Pvt Ltd.

~ ~ BgD ~~ ~tM> ~.HTML~:sf 8~Jrlm. ~m6t. CN>:>~ (image file) m~
"agriSL.jpg" 6CO co~~~.Jay AgnTedmolcJ&i.es C3ll) LankaAgri systems PvtLtd~m ~~
(links) 8ii5DiJrl ''http://www.jayagrotec.com'' C3ll) '1lttp:llwww.llcagrisys.com" ~l5') ~!)!)Det> ~~ t)c
~'1l c.
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!3. (a) o&n~~d ~ ~~ «18tsf oD8~ ~h@)d (an application) ~::1l:s18ZSl ~ 0100110100010111
I ~!SlJ~ (virtual) @)ZSlZSl 8B~ coo ~mo ~.

(i) 3@@> o6G)~ZSl<Sd' C06@) re~ a", U>tB ~~~Z:il @)ZSltsl BS~ ~~, &1eo'SSOdDBtsf <Sl~
ZSl6mm. . ."l-l ;2 b5S3 b I"~f9>!i~ ~bf-e. ~'8 Iq1- b:JIei __) t-I

(ii) ~ZSl (i) ~ hZSl as~~o6~ (q:>68tot:b OU) ~~ SSm) q@>d ~? II!)

(iii) SQD= tsl6$ (size)~S 4d~, ~Q ~oZSl'" ~6to~ &5@> ~coo aQ &d g~-fJODZlt ~ ~.,

~ ~~ (computation) ~~tsf~.

(b) A QtO B "'~ doc QJts'l:)De1~08a~fS) 06mEZSl ~tsld "'lB GOceo2:SX.) ZSl6tsfm. ~ o&n4Jiits'lDC
'ipconfig'~a~ ts'lC aD, OfDfS) ~afc5Dm 0Ir06z:ll6r oz•.

1. Ao~~

1Pv48S~ : 192.168.1.2

q~~ {Subnetmask) ; : 255.255.255.0

a6th I ~aOtD6t ~6Q8<D (Default gateway) : 192.168.1.254

2. Bo&n~~

IPv4es~ :192.168.2.3,
~~ <r.>D6~ : 255.255.255.0

a6th I ~-olD6t ~6Q8<D : 192.168.2.254

A O~ B ~ZSlt>@) ~ZSl o8tn om~2:SX.) =c tl>{.B DU) o~ cpu>ZSl 0Jc l5=:>t>d ~tsl cc;m 03e
6t0 oO~md ~tsf~. ~o oO~ ~ ~d co~ (Device) IP eSm Oltl>{.~SD ~~'" a~ "'.

(e) d:>O ~6.4Jii'-' ~m O~ZSl ,2:If0D~ o<o&:>~ gOom ZSlt5mD:w ~tsf oltl>{.~B tsl6mm.

(i) $&.Q6r (firewall)

(ii).~~l5) ~~"'ZSl o6m4JiiZSl'-' (proxy server)
(iii) ~~ 1lJOX)d (honey pots)

1

Desk

--~

1

(a) &Mt:w~ aStsf 6.",,,,ZSlt> ~Sl3<Dm ~~ ~6to~ ~ co~~= (attribute) ~B6@) ~100 ~

ER oOlOO~ f.lI»d qc;c Cli~ (entity) I5l:lXIo~~ (relationship) ~~mm.

(b) ~~ZSl ER~~ thQ ~ma ~-~. ~-~, se-&e I5CCl ~t:2l6~ ZSl6tsf~. h& Sgz;6
Q.'.l006&ts'l6~ ZSl6mm.

(e) ~ ERoD~ oe6lts1Om:> (relational)~. ~"'ZSlt> tl>{.6 g flD oz~ ~ QG) f!1()>>c:! coc~ 8'-':>
~cro~.

! (d) ~~m (e) S ~Om:> e6~ e~ ~mt$ ~~= ~UK) ~ZSl ",~6 (primary key) a"'J ~2SfDmm .

.I (e) ~~ZSl (e) &} &.rldma ZSl6m e~ ~ t006m~tsf Subject ID ~ qG)C,,) ALOOI Dm 6~ ~too Student ID SL <';~~ STOOl o~ ~:w:> el8 ~~ ca:xDt2M> CC;1OO SQL 9~d e",m~. ..
- [~~~.
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line
fl. close ()

datasununary = {}
datakeys I]
def readdata():

global datakeys, datasununary
f1 open('input.txt', 'r')
line f1.readline()
while (line):

data line.strip() .split(",")
for dataitem in data:

if dataitem in datasununary:
datasununary[dataitem] += 1

else:
datasununary[dataitem] = 1
datakeys = datakeys + [dataitern]
fl . readline ( )

def processdata():
global 'datakeys
for i in, range (len (datakeys) 1):

for j in range(i+1, len(datakeys»:
if (datakeys[i] > datakeys[j]):

datakeys[i], datakeys[j] datakeys[j], datakeys[i]

def printdata():
global datakeys, datasununary
f2 open ( 'output. txt' , 'w' )
for key in datakeys:

f2.write('{}-{}\n' .forrnat(key,datasununary[key]»
f2. close ()

readdata( )
processdata ( ) -<-...,

printdata ()

(a) <yClJZ5l ~@Gc'61G",61 datasummary e5ClJ datakeys "'~ 5DCXlDC c:;Z5l'Z5l 96<:0 (data types) G@):l~Do c:;?

(b) <yCl:lZ5l e®Gc'cSl'" er:l6®COG",61, ~61 ~®, e50ClJ~cl (comment) GCO <hZ1l~BB@ e5t:;ClJ:l a8Z5lm 92:il:l@"'cl 8"'Z5'i~.

(c) ~ClJZ5l e®Gc'61G",61 open('input.txt', 'r') "'~ 5D:l~'" @"':lZ5l'@2:il BBG®Z5'i 'h§D~ 9§~C'" ~®cl c:;?

(d) <g:>ClJZ5l ~@Gc'61G",61 readdataO, printdataO OClJ processdataO "'~ ~cl ~cl 2:il:lt5"'G",61 (each of thefunctions)
9D:l~ 2:il:lt5",,,, 5dZ5l6 2:il6Z5'i~.

(e) input.txt G<D:l~GD61 ermZ5lt5CDZ5l'" OClJZ5l ~ 'h§ oB~ GU ~®, G@® e®Gc61'" @"':lZ5l'®2:il 5G@)Z5'i oa output.txt
GCD:l~GD61 ermZ5l15<DZ5l'" ~®cl GU c:;?

a,d,b,a,n
d,b,n,x,a

6. O:le5C2:il (P~ 6aIl!Xl e5o<D@)",0 ~6 60 a6ol:if 5~@DCl:if ~:l~ 6aIl!XlG",1 5@oc e5061Xl:lDcl 8B~. adZ5l2:iloCGd GOoZ5l'
e5061Xl:lD DtE) BB@) e5e;IDO 9Do~ GOG~ G<~'" GOoZ5l' e5JdaD2:il e5rnG",1CD'" <h~D, ~o~ 8amGCD' e5rn ~G~~Z5l'
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