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tug @ ffiffi qffi@/ugtu u6ti,tf);,*t*o.Et/Au Reservedl

1' oor: gzJoozr q1 go2odzrJ zoodd gordr @Bzr (virtual addresses) otouEzo @Bor (physical addresses) ooo
Eedze:€Eca zod:r}a.rc B qeOcoco 6,ep@od oO q?

(1) Oceor (bus)

Q) aArl @tllzoos (cache memory)
(3) ercerD eJzozoos (control unit)
(4) Oozo rog@zlczodeE egzozoc: (memory management unit)(5) oddadOdc:

2. eterla zoOdd 01010101 eeeo 10101010 -o {E@ce csoo)ec oqozoE Fe ogce AND (bitwiseAND) o@oos.1@EdloScs zod8 q?

(l) 00000000 (2) 00001111 (3) 11001100 (4) 11110000 (5) 11111111

3' oocg oopd (public key) era ooc{co@zo or2d (private key) ocorroce:rJ €g ozoodan cgedo.r odzaaro:(encryption) areo cqego Eodr:raro (decryption) 
"g;og eazrJouJ,

tion) ogce ce.

e€5 Co.

ncrypuon) oe€o co.

n) oges ce.

4' ddodc sgco6zo dcgcen ee19 oz::cQod@ (node) @oroor dcg 6,op@cozoo (central network device) eeogio@
es@O?tJO zod q1o.r. ogOlE ddgzood (topology) ogalOg eOzrJozr3,(1) (2) oqpg@ (hybrid) esdszood o.e€o c3.(3) (+) ggGng) e$dszocod oe€o cr.
(s)

5. e-Oc.6dr:oO eo@OzrJO oeora qldoOa $clco@ eegzoalzl.
A - aronlp gcoed @cbocoorO @6Q colE@
B - oaod 9os'oo aozo,ncoo8 gogdoecEzo Boorad (e-book) @cbcoo,'o @gQ coiE@
C - @aod Eooed 8o qoaloocQoocg, oonr o1@o 4@ docld @cbcoorlo ooal zodcolE@

geoo Scsco@ gpodzr} zoodd BooC-d@d Qture-click)or:cecd qczoaEo Edlo6cs zod6 q?
(1) A ooe (2) B o@e (3) c .,@& (4) Aeeeo c .,@& (5) B ..o c .,@&

ilTriIfllLi, Obuljl6olll
, Sri I alka l)cparlntcnt
:O € eod) O@)o occ

ilr t r rrfr' orag rrnli,\r rl ol'llxarnina .ank.:t

t. .€oDr.Oo)6 deo
rrrour'r r rI otuil if olord,a,otii.

@tDJdedr eoJ codSoo€eD CI,d@€reco
pT6rub, 6)pnrqunL_oit 6png!gtrueiJlu_roil
Information & Communication ficnnolosv

I
I
I

aa o6ffi
@ f airQ a aafl ;i5 git unoob
Two hours

-x- 6c0g O gaJzrOgO B€pdr eee:ozrJor.
)K- 8€taOi epocd Eo@or ejOcapcd @oO Ocrm qoaco @csz:,Jzr:.-x B€tadi opod Bgereo Q qr8 6,eroqd q eolgE6fogzr} EoOc B@oQzrlor.
x 1 8o 50 or:rd od dd gdooo (l),(2),(3), (4), (5) ooJg@eO oorCdcooa.r, Oc.:, 6@q6l oesd 6goco gdoOo
* coefzo cezrJg eoc8or:O gO oQe oogno6.

[oqo1E 8QO Og:r]zr.
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6. erosr zoOd8rlJ @agzocoo er6decooS (software testing) EorQ ge8gooe qdoo8 q?

(1) g8goo er6decO (acceptance testing) --) o{OE er6decO (system testing) --i dzocO{O e:6decO

(integration testing) -J e9zozo e:6deco (unit testing)
(2) egzozo e:6deco -J gEgoo o6deco -{ o{oE e8'deco I drocO{o e:Sdeco

(3) dzozo e:SdecO --)dzocO{O er6doco --) gEgo,o e:6deco --) o{a8 s6deco
(4) drozo oSdeco I dzocO{o e:6deco --) e{AB e:6decO --) gEgeoo o6doco
(5) dootl @ogfcec s6decO (white-box testing) ---f zoce @og{oc e:6decO (black-box testing) -J o{OB

er8deco -J dzozo esSdeco

7. Oagzocoo €oooboz;l eo@co@d n@ anO o{OE eooObOar OrceraSo cso866 qOolncO@al co@nJOr:r OOd,

OOD@ (medium) 8o gag (high) qdOc qoqczr@ (risk) OAOOd g1E OOd ogorcoEE. raoq qOcornc

cireotQe zod o1E@O gloE@d (evaluation) gOor OOrS o{a8 €ooObAD $oco@o.c3 Q celgEo gp oOzncdzo@

gocidec ozoodan OOd eogurcoEs. o@@ Orce:a8cs oqoc OOcd@ ggg @egtococo ooObO?tJ 6.'ttO€ qczoa8o

(software development process model) zgod q?

(1) sos (agile)
(2) p6czoa8zoddc,r (prototyping)
(3) AO oca€@ cooObOzro (RAD)
(4) eoU8e (spiral)
(5) Qolgr€ (waterfall)

8. ormd4dl oc eeaJEoOqzl ncdecooS (ICT) oc8oce gog, c:c@ €oqoc eteort zoOdEzrJ te16Ec: g4
qccezodocsd e11QS e?

A - ebo eoaJarccezo (semi conductor) ocdeooceS 69 go8co e€rrJ qg B6olced o8o qaOc"oogo

@co elQO

B - o669zo OO6€ (user-friendly) @egzocoo oeo g4dlpgad es6o<lzoO6O ogrrlOc QO

C - es6c..oizo €oeo cenlEoOqor r:rcdod QgaSEO (merge) odpoozri ggdl (smart) oeo doo@ (mobile)

Ce:eO EeqE@

(1) ,{o@6 (2) B ooe (3) AoeoCo@&
(4) B ceo C e:@.& (5) A,B coo C 8cs6!g@

9. filMl-oe:Cd@csd "login.php" oOo te@OzrJO E@O oc8r:r zo@ o18 EO1Q odn od@o 4Od q?

(1) dorm action ="GEf" method ="Aogln.php">
(2) dorm action ="Aogin.php" method ="GEI">
(3) dorm submit ="GEI" method="/logln.php">
(4) dorm submit="/logrn.php" method="GET">
(5) dorm targef'=/login.php" method="GET">

|0. "Deparhnent of Examinations" cozr) eT €oqeoc URL: http://www.doe.index.hfinl cezr tJzoczoc6 ce@od

Edoc6zoo (URL) oc8no.oal g6cealOcood (hyperlink) E6@cocs 88@ eeqoc ooo qdooa 4@rn

filML odn oe3@cs EordQ oolozrJ q?

( l) <a href="Department of Examinations"> http://www.doe jndex.hnnl </a>

(2) ahrefi'http://www.doe.index.hnnl'lDepartrnent of Examinations </a>

(3) <a href="http://www.doe.index.html" alt="Department of Examinations"> </a>

(4) <asrc="Depatfinent of Examinations"> http://www.doe.indexitrnl </a>
(5) <a src="http://www.doe.index.html">Deparfinent of Examinations </a>

2
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11' e66gzo6zB o@zrlod oE-eozocsace coEor o6codzoooE (single processor computer) o1pd1@enl oosg@d
qcd@to zod zlo o1r'2d1@ e5r:ld Eb@c<6o zod8. o14d1@oor eeqeoc goors grolr@ orilcdpdl goc o1E@
coqeoc @g or@zrJocd qr:ior cepqc zog,@6czodzr o{o6cs (DBMS) ocbzr zod, oot qdrl eesqc6d goaor zodg.
o1o2d1@oo o@gbo E8'o@zrJ qaqdlO @g Ocr gdAg (save).
goo o649zo ESzrJ o@oeog@ e{o8ocsE oo', Q g1E zood go@ eDca*' zod Eoo e?

A - eoolqtleo e$EOrrce (context switching)
B - ococg zog@arctodoo (file management)
C - qo<31 @r:lzoce (virtual memorv)

(2) B e@e
(5) A,B eso C oor 8o6fg@

12' 6tgoa qaocoo e€re@ (hardware devices), eooooqzD (sensors), o@ozrJoococorrJ (connectivity) eero
eoc8oocsuj eocbo g,or q''lobdcgcs (Internet of Things[IoT]) ogee eolQa]ooa ggdl
environment) orocon:noc cotrr eDtzo. eecbo gol g:rltabdcaco B@aqo oeoo zood ocoa,lEcsd

(1) eez@ IoT 6,opocsd @ oeoi g8o@.d o urp do,.,o| @ErrJ ce@ozrJo zD€ ge .,.(2) IoT BEQS@zo E1E 88o@ ooc g8zr@cero o@oeog@ E€r.e (fail) e ao eeodlior Bagao @ ocec Eroogg1tl (shutdown).
(3) IoT er6esdced gdeddo gfldeoc: (monitor) E5@ coeo crcezrc3 85@ 8g zD€, g,'?rceor?D.
(4) IoT BEgE@?Do (setup) zrEa ggdl gdzod:r ce@oaJo zDg o?rceo(?D.
(5) IoT BEQS@zo (setup) $ceczoc6ojoo eoqoc gajobdca ce@oaJoncoc.:d eor:oo,r oooo.

13. oozl 4oEzrJ zocboo{o ozr,cozl (non functional) goorsrlcod/qoor:rlc gdoog q?
A- d2oced o@aJocd olEno 6car61ext (profilepicture) ogee o{oEoo 6,eoo BBoo o66gzoco4o

qOe$dcO EFce gp ce.

B - Bo8@ e6decooQ (check-out) qqcc ag Eaerco'rco glpgrJo aoi€ ocb6c (invoice) qcoo coea?rrco
2D€ gQ co.

C- o{oEoceE oeioc o1o1zr}o (serviceavailability) 99.9vod cegdc@ce ge oo.(l) A e:oe (2) B ooe (3) C eoe
(4) A eeeo B e:@6 (5) A, B aleo C gce6fg@

14. 6Tesoc$ qdoo' @ceccsa-aropcrrlE (process transition) eooeoa eogzorrJzl.
oezrJOc 916 es.pczdE oeool gdoOa o6Q at@,

I - gcqczl/gEqczl eoqeoc Soco:lo: gOEd zodg.
2 - Scheduler oOzloJ $coccs:lcod ooCdc oEg.
3 - Scheduler o@@ $ocoou.ros ooCdc oEg.
4 - Ecqcat/gEqca qOeenJ oO.

A, B eseo C cl:r oCAeO€zrJ qdOc g1E gOdOc B€oO€zrJ o@czrOc q?

(1) A o@e
(4) Aeeeo C e@&

(3) AcoeoBo@&

(l) A
(2) A
(3) A
(4) A
(s) A

goE6 zDde era (Blocked) B
arO B
gqczr@ B
OcOzl B

zro (New) C
gqcu:@ C
OcOa C
qoEd zDde erA C
zrO C

gqcor@ (Ready)
OcOar (Running)
goEd zode erQ
gqctr€
qo86 zDde erA

[eoo:dO1E BBO a6oJar.
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o gozo L5 8o 17 grAot coqoc Bp;pd1 eelo8@o oor: gldoOo qdo copqc Oqo ogzoalzr.

Student-Sport

Student Id Event Id Event Name

IOO12 s-02 Carrom

r0022 s-01 Basketball

10018 s-02 Carrom

10012 s-03 Vollevball

r0025 s-04 Chess

10018 s-01 Basketball

15. geoa OcgO ero8zlioa3 4@n: g@nr qczocdoo q?

(1) BCNF (2) 9OO g@o gczocdo (3) oqoa g@r:'r gctocdce

(4) 4uloor g@rl gczocdce (5) c2ax g@rl qczocdcs

16. gonr oqo B@aq ereora qdoo?t gztcro eegzouirr.

A - OcoO ceogledbr gcO@zo cepdd oOE.
B - Event_Name Oe5et8r6 Sndent_$port OcpoOB god@zo csqd @n g5<r odccsnlo (fully dependent) oO.

C - Event-Idc.rg Edlor (candidate) csqd8.
gon zg@o oaoJEad/ocor:'JE eor:tl oO q?

(1) A er@e (2) B e€e (3) Ateo B o@&
(4) AeeeoC s@.6 (5) A,BcoeoC 8o6fg@

17. Student_Sport OgOO Age crgroOo| o€ dodpc.:zJ Ozo4 zDg, ge Oor gtld oO dodpov:E gcoorcsrl'i 10 O

OOc 016 Eor gB co.

goo gOcarococo $cscd@zo E8o eeqoc EO1{ SQl-gzococe zB@d q?

(1) Alter table Sndent_Sport add check(Age> IO);
(2) Alter table Student-Sport addwhere (Age> lO);
(3) Alter table Student_$port set check (ASe> lO);
(4) Update table Student-Sport add check(Age> lO);
(5) Update table Student-Sport addwhere (Age> lO);

18. qdo o1gd1@ ocecoo8 (DML) oaoc6 SQLEoco:ced orrJorr3 oozr 4@d q?

(1) CREATE (2) DELETE (3) INSERT (4) SELECT (s) UPDATE

19. Q qiA @ozo QdcO@ esOo:lO ggO ooo roOdd @, @, @ cso O ggoOgal Edle5zlor zod8 q?

/a
@

<-]
@

o
(1) p@azo oOor, p@Ozo (qaO) rl1Oo, coes@eoc8 goOco Onzocs (RAM), eozoeeoroc,r8 od6cdrld

(2) cozoourocsE od6dnd, p@ozo (qao) rqoor, oeo@oc8 g6'oca @nrzoo, pOozo eroc:

(3) eozoesapcs8 o66dod, oeo@oc$ 96€6 @r:Tzocs, Q@Ozo (qaO) nr6o, B@Ozo eOcs

(4) cozocoo:o.ce8 od6drld, e3gs@toc$ gGlo(o @razoca,Q@Ozo ooc.:, Q@Ozo (qaO) olocs

(5) ceee@eoc8 goOca @nzoo:, eezscozroc.:8 od6drld, p@ozo (qao) r4ocs, p@ozo e€c.r

20. es5151 zoodd {DOc,r 11001100 - 01010101 gozo co&o oOoogo@8 g6dgce 9Q6ozd zod8 q?

(1) 0011001r (2) 01100110 (3) 01110111 (4) 10011001 (s) 10101010

EEn Oozoo (Cache)

coal qOdOc oOOcO

(Solid State Storage)

gztJco b1Ac3

(Optical Dsk)

[oedolE 8po OgzrJar.
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21' oqozo8 qagdzDco (two's complement) 8-€aqo oo,n 4@' gzoco-/gzoc@ €orr, oo q?A - qe 85@, ozop 86.@ ogce gE J6.O
B - o<6:rrce 88@ OOc zocbcrdeO
C - eeaq cooOrsc, 2 E qggdzoce e€O Edlerzr:cs ggOO o1g E@

/gaco Ogoq oO q?
OgoOgd o06 qOEOgO eocEzod ogeo qa-rOcodocerrJ

o.

oo.J:lc e or:lcdBdl racds6 gooo

c - ogsl' 9E6co csqoc 96 dO (automated) oE g{ogoajocd ooc orcocdogo ocEzodogco ggdzooo gocd o6fg zodzrJzlc B eoo8ocarcdglzo qodcozodloo.Jocd zodoccs@ oo.
(1) Aooe (2) B ooe (3) AcooCe@&(4) B eoo C o@& (5) A, B coo C gce5fgo

23' o3agao o@ scood 
focer Qozoo gleeld 86@ coqoc oocd @ ggg HTMLosdd@ pgcoco qcQco, gobcoce(HTMLform element inpur rype) aoJ qr

(1) A ooe
(4) BcooCe@&

(l) textarea
(4) typ="password"

(l) A oo&
(4) Acoo C e:@&

(2) B o@e
(5) A, B ceo C 8cs5!g@

(2) type="checkbox',
(5) type="text"

(2) B eloe
(5) A,BesoC 8co6f6@

(3) Acoo B e:@&

(3) type="hidden"

24. Dcdoa'u qncbd co@oalor:lc (EER) gczoaEcs B@ac oon gdoozr: ooarE cogzozrlan.
A-
B-
C _ od eoozo6fe EER g oOE.

goo zB@zr OaoJEaE/OroulE EO1{ oO q?

(3) Acoo B oo&

25. esarra zoOdd €oocqtozo q<6 OaJouJ q?
(l) Ec$rmdce (Amplitude),durJozo oooc.: (clocktime), eo"orcr:ro (Frequency)ceo rrdo.o gc.,roc3(Wavelength)
(2) Edrmdol, €ooaDct5tc,3, zogcO (phase) eoeo zoc6c:
(3) , c5, zogcO coo ?rdoco eccoc@c3
(4) , co, uoceco €oeo r5rdoo grcac@co
(5) , (Impulse), zogco ceo rrdoco qcc3c@co

26. eso,a zg@a Ods.oE Ecsp @cAr (guided media) .,@6d qalo5on oD q?
(1) co@cde, gzDc@ na}4 eoo go€Cddra

6 ste
27 ' a"O,n,^ pbda (frequency modulation) 66fo p@os ocs,uooo-l oo'd zodg gouloul,

(1) Sdrmdc.r coeo €ooArscb)o: e@&.
(2) Ecdrmdce, €ooarecnco ceeo zogcO e@&.
(3) Ddocdce eeo zo6cO s@,&.
(4) ceoOlcraco e:@.&.

(5) eooOrrcoce eeo zogcO e:@&.

28. e:eor:l ceqozr} 4gar 6,qceod6ce pHp gOgxe zlc@od ceqeoc Ogoq oO q?(l) @class_nnme (2) &class_nnm) (3) $class rnme
(4) $class-name (5) _class_name

[eocsOlE 8gO ag:r]ar.
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29. qco@a54.25 O pgr {8@o teoOroco 4Od q?

(1) 00011111.11 (2) 00101010.01 (3) 00110110.01 (4) 00111011.1 (5) 00111110.1

30. EecSoc ozrl8og (css) oo6 oorQ@ (selector) B€Aq ogocg 6,qco66a esaia qldoozr zoodd q?

( 1) .myclass{color:blue;font-family:serif;}
(2) #myclass{color:bluef,ont-family: serif;}
(3) myclass{color:blue;font-family:serif; }
(4) myclass:{mlor:blue;font-family: serif;}
(5) myclass;{color:blue;font-family:serif;}

31. HTMLooCd@o6 GET eeeo POST EEp@ Bgaq qcooa orrJoal ereon zoodd q?

(1) Edp@ oqzo@ ocdOcocsCdzs oOEaJ odOcqccezo oOr:l qolzl csl8@O oc8rl ozoo5.

(2) GET Edp@cs POST 66p@oo OOc zocbcsde@ oO.

(3) GET Odp@c.r ceoo8Q qdn cel8@ ceqoc OOc ggg c.:.

(4) POST SDpoocCQ qdnog g@c6co 8€aq Eocod zr1o.
(5) POST 9csr9@ oocdoocp (bookmark) zD€ oztcetr?D.

32. 88cs@ o@oeoOdzo (mission) 8{6 eozo oracdpdlOg qroos zDceco cs@o oOlr:dOo gczocdcr ?Dcecg p@csO

dzeftooaoozrr8 oe:zrJOc q1n. eo@do o@ooOodE orlcdqdl, Eodeo'csuJ O dd dd 8{Eo SgOo gOeddc,

@cbcocor:To odl zoc@ano (real time) 9Q6ed zoda gQ.

t
gcDG)

(Ot 0) zDceco +
geoo oOoood 8@aq oora OozdE eogzoeda:

A- P,Qcoeo R8{6 s@6d oocd4dl B@aq dobo@ce 66o0 (GoldenRuleof Information) qpqg oO.

B - S 8{6coO 016@ eCg@d 916 gnd dorO O1S@ ocde&zo to@r:do@a} oogzo@ eelg8@ gOcots oO.

C - 88ca@ 8@cozo oraodffi @Oq qcocs, dO Sqbo.o8 oood4dlOgo qE eCgO @E5J o@ coeooraO

Edoc.: zD€, ?olzo.

o@@ o€ooOdO co@OzrJOO goo zoOd Ooal6csd/Oorrl8 Og.c2 oO q?

(3) Acso B o@&

33. ococOcqeoo@oJ oerg,OoOo er6codzozoddcs (nature inspired computing) B@Oq oon qdoOa Ocorrl6

eegzoalzn:

A - oeecOcqoo@zr3 oog@oOo o6co6zozod6o.o3 q eooE56 colOd ScoQ@ CoQ€oc e:6co6zo gczoa8ced

€oleg€l zod cooObOzncs 85@O, dOcoc8zo g,ooOcsd/ooA{6od (phenomena/scenario) ESdedce
zod oc:cqc op eroO.

B - o$cogEcsO q$ooCcocd@zo olOd gOoOCC zod olEo@ ceeo ScoQo@ o18ocO OtE QS€ E5@ coqoc

zsa@ @{6cs (Artifrcial Intelligence) @EuJ oeecOrqo6a} oog,OoOzr er6co6zozod6or oc8o zog,

eol?D.

C - oeecOcqo@rri oogooOrrr s6oSzozod6or csOot:lS cooObOarcr zodo: 6q e:Bcodzo qczoaE eeo

q16fooc6nO, O18 Oarca}:16, ana6 coo Ozrr teddO qocsq@ OrE dOceoc8zo s6esd ceqeoc o@6d
oc8o zog o1zs.

gon coqozd zood OcozrJEad/ocnrlB coO€p oO q?

(3) C c:oe

(1) A o@e
(4) BeooC e@.6

(1) Ac:oe
(4) Acoeo C e:@&

(2) C e:oe
(5) A,BcooC 8o6fg@

(2) B e€e
(5) A,BcooCSodc o

a 8gO Ogolan.
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34. esQaB ddcoao BO'o (system deployment) B€aq Eoie gzDcclco 4@d q?

Ijl 
*g eidco:::cs oocrsj @ ceo8b* o@aJ@ oeso@al 6-*rJo^ oar eic,c.,:r: 6r@-E.\L) gzocedO gcd@oocf Q o{AEo oc8r: ggoJolEoco 

ero.A.
t1l eso a:o o{OE Ozood eocOz:l ozoob.(+/ zoo:a-Jo zlo o{o6ce B@oq goors ozl 66fop@ p@cp4go o50,,ro zodcolE@O qOcddcOd gOc ozlco{.
(5) qoa aidcozr' .'e gd o{oEcs@ dd eddcr::o:ro e@sd eocErD gg@ cs.

35. e:oo'r gzoco csgzoaJ:r.l:

$3r%t]ffcoor 
e6o6zo o@6d eo@oa'Jo ozooda qord asaoco (switch) oEzrl ag5a

B - eiooce @6aJ ozoooE ceeo 

'LAN 
g qcddezo BEgo ag,o<6czod6ce ozoob.t - 

Sfl:%ffioocd Q zrcEcs 8s?tj ag or8o o^"-od:n +o:d, edEocs oEaJ dcp ceo oocQ (packer)

D - elcEooE qnlot ce@ogfeo oOoce ed8OocsE O@ gooO OOc O1E oO.geoo OoaJE zoOdd esol oO q?
(1) A, B eeo e) A,B cseo D o@& (3) A, C oeo D c:@&(4) B, C eeeo (5) A, B, C eoeo D o:a: gc:q,go

qldoOa gzocco cegzotrlar:

Oc E6@o eocgn ozoob.

eocgor zodg. 
J goOaxro Ago Ooad) erqeoc ocdzo qnJo (cached data)

D - do qccozrJBzoozrJ gOzl eddcar: ,

6,ozoc6 oo. 
oeocclc ql?too2tr @p:rlocd goor:oc ggo ooa BQ goooalo E8@o

gan tr,O6 OcoalE eeolt: oO c?
(1) A, B coo C e:@&
(4) B,CereoDe:@& (3) A, C eeeo D o@.&

o qozo 37 aa 38 gci:logo B€edi eorerEo €oqeoc er6b) gdooo: olcb8zo .,6od esoeoo.: cogzozrJzl.

(2) A,B eso D e@&
(5) A, B,C coeo D coa: 8o6!9@

37. ge;,a o6odo B@aqo soo: rood oclo}E/oololEc,sd €orrl3 oo e?
I - oc.r g5o gczogzocsd (full adder) SocnJ@zo zodg.

II - ^SrDbzozD@oco S:A@ B@Cin o6ce gdEcsolEoo.
III - Cort z:lSzozr @otie Cou, : AB + BC,n + ACi, o63a qldDo eolg o.(1) I o@s (2) II e:@&(4) II eoeo III og& (5) I,II areo III go5fg@

38' ogsdooE 6r:J 96 o8zri oo zodz:r eQ ozococe B@aqo .,eon zood oc,oJil/o'olEc,:d eer:u oo q?I - Oce gba gczogzoced (half adder)@cocd@zo zodA.
II - dce AND oeo OR {ocd e:o6d ocEorocsal @cocrl}@zo zDc errzo.III - Oco NAND {Ocd e@6d eocEooos?r.t @ceco}Ozo zDC eorzD.

(1) I e:@&
(4) I ceeo III e@&

(2) II o@e
(5) I,ll eoeo III 8cs6fg@

(3) I coeo II c:@&

(3) III e@e

[qOO1E BgO agrrJz::.
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q A I

I I U I

39. oeon qidooa zocoarC (karnaugh) 86coo ce6zoab.

AB

00 0l 11 10

CO
I

zocoai 88c.ro@8 oOz;lzod qdOa gq OdO oqzoO q€dzer EOi{ obzoa 92Dc@5G3 eon gldoOan

zoOdd e?

0) AB+Be
(4) (A + C)(A + B)

(2) AC + AB

(5) AC + ,48

(3) (A + e)(e + n)

o qozo 40 8O 42 oa$ gdaOcO B€,rBdr celo8@ coqeoc ereorl qldoOzl o1@@ eeOoar cegtozda.

40. or€@ eoOoozrr8 gQ6erd zsd q1E q16!ococ6n@O qqcgO eon zoOd gzocood/g?Dcca €ottD oO q?

A - Ocs gcqc2tJ 8d eOc coE8.

B - ocs gcqcznoceS q1E oo: eeoOr:co6 c26rslco gEqcrncs zodE'

C - Sceg @ gcqczl c2ar Qooocd g8qcax,: q:ll oO.

(1) A e:@&
(4) AeeeoBo@&

(2) B e:oe
(5) BooCs@&

(3) C e:oe

41. qcqcacs ogo ql6fococdo@coo oeorl Q qr8 ft 6Oc g:rJ 8o gEqczro 4od q?

32-441-95-6
(4) 216 (s) 2se2o

n<o q?

result=resultxn

(r\ -2se20 (2) -216 (3) r2O

lo€orE O6lllo.
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42. :clr,a qdoo:r zoOd e:8nuJ p@o6fOceO/p@o6fOOgo geoo o1@@ cooooar8 g1E g16fooc6o@c.:o ce@can

ScoczocddOcod ( Ozr@, oq?r eE qcqcarcszoO Oro@ gEqcarc) EoO q?

A- i=8 B- result=l C- result=l
result=l foriinrange(8): i=8
while (i > 0): n = int(inpur0) while t:

n = int(input0) if (n > 0): n = int(input0)
if (n > 0): result = result * n if (not(n <= 0)):

result = result * n print (result) result = result * n
i = i-l i = i - 1

print (result) if (i <= 0):
break

print (result)

(1) A e:@.& (2) B eloe (3) C erce
(4) A cso B o@& (5) A, B coo C SoCe@

43. soo zoOd oozrJ8od esorl oO q?

(1) csrrJg odnoo c:6obnarc.: zodg 610, X o€ e:6o<6zoocs8 $cscd@zo zodg 6Oa geog oOoo@E
e56o5zo ocec p@o6fOc1d, XA grE oroceoc:o ce@ca cozoeerncedes8n oozrld o6oSzocozo $6cr:,i6lzo
ozncoO.

(2) eoe @OOo@ g1E p@o5fOcod csrlJp odncro o6oboacs E8@o oed oocs@O@ (assembly) rocec
odocsO oldOo gb2 o3.

(3) o6oUozro (interpreted) zodar 6q p@o6fOced ce@ecqaro zodrl 6q (complied) poo5facozoo oOc
016 oOoocozr} $cecrii@zo oO.

(4) gina@ geog OOoo@ ocecO@zrJ q1E p@odO a8o odrl (byte-code) :r@zrJ olQzrloozr': gczocdcoo
o6oUoance zodg 6}OaloaJ, oolE O8o odo csc@canrs o@ocqrr:ooai gOc coo'Joc oalp tocecoo ooc
016 oOooSaJ @c:cd@zo Oa Etoc cs.

(5) grtlr@ Art2tr €ozD€ozti (processors) gog @ooo@ tocecoujooal g1E p@o6fO, ceule odrlc.:o er6obr:'laro
oelczod $ocd@zo zod8.

44. esr,rl qldooar e:SrluJ gzocoocs8 gcoo zB@d q?

O00 ll 3) Vo 4l I
(1) 0 (2) o.r2s (3) 3 (4) 8 (5) e

45. oozl gdooar e:8nrrl odoor, "abcabc" gcqc?ro: o6eo @cecd@?D ?Dg, Eo gloOar gEqczxe 4od q?
result = |
s = tnpuL)
if (len(s) > 3):

result = 2
if (len(s) <6):

result = 3
elif (len(s) > 6):

result = 4
else:

result = 5
print(result)

(1) I (2) 2 (3) 3 (4) 4 (s) 5

lqeoozE Bpo agzt&t.
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46. esrla gdooa: e:8rlal odnooS gEqcarcr zBod q?

-r = 100

for i in range(I,S):
x=x-i

print(x)

(1) 0 (2) s (3) ss (4) e0 (s) 100

47. eiu:rl qldoozr oSozd odzr OdoocsS g6qcacs 4@d q?

L - fl, -2,4,3,2, -',|,1r,2,8, -rl
,f=0
for i in range(len(L)):

if (L[i]<o):
continue

if (LIil> 10):

break
x--x+ LIi)

print(x)

(1) 0 (2) 1 (3) 10 (4) 2r (5) 31

48. eroo qdoOar e8ri'rrr} odrlo Scecd@zo zog 60 gEdgcs a@d q?

x=50
def funcj)):

x=2
J=4

func(x)
print(x)

(1) 50 (2) 2 (3) 4 (4) syntax error (5) name error

49. ezrrlr;t zoOdd o@oog@ e{OEocsB Scocorar e:cezri ncdOocs8 (Process Control Block-PCB) coOOc I q16

ormdqdd ooOdod q?

(1) aqeocd zqO zoOO (free disk slots) (Soccozrrcszoo oc8o zog o18 Eqod otO Odo)
(2) $c.lccozlco €oq?oc Ozl @ozo zog,@zlczod6 oncd4dl
(3) OOoCA coozoca (Program Counter) (coneooo @EaI $cecd@zo zodo'Jzlc I 6Co 6,oo{ooc.r8 @Bao)
(4) Scecotrr eorge@ g.zocs (Socc,3zl.rco €oeaoo gz8 Ertztrs eorg2@ qozsco)

(5) $cocoarocsS goddc (Process state) (6qc : 9el8,6 zodg er@ (Blocked), pqco@ (ready) gcQcs)

50. c:oo qidoozl SQl-gzocoo esgzorria:.

Updnte school set contactJ)erson='Sripal W.' where school-id'='M';

gotl SQl-gzococe Scscd@zo 86o€Q eron zoOdd cenl oO q?

(1) do sclwol_id=O4 Oor CcrelEclcrrrOgO o@a6d contact-person o:@al q@rld dodpcsd dzoB zod d@

oo dodgrso 'Sripal W.'goce ozo4 zod8.

(2) Ocl school_id- 04Oa 6,erel8c3czlrOgO o@6d contact-person o3zr) dodpocd qcocsO 'SripalW.'cszr

q@ord good dzop rod8.
(3) da school_id = M Olrt Cerer8caca od6o@Q contact-person dodg oc@or 'Sripal W.' ogco oOad

zod8.
(4) 1cs school_id = M Ozr 6,erglEcsczr€6 (records) s@6d contact-person csar dodpocd gocs

'Sripal W.'ogo oootd 2o68.

(5) 8a school_id=C4oo contact-person=SripalW.o6ee q16 8c,rg@ Cerer8c,:cztr onCdE'

***
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@ @ 6@ffi qOAfr/@@u

8<oanst,qtl
iols. ,SriI .irlka r (

eoo) O@)o occ)booodoo-
| .u,ft ,d)Jei .ihDdN.i,$,,rid,
I r,t I xjilninlti,.r)., Sri | .i:rk.r
OoD) Oo)o occ)booodoa

@otdQo. or cod6@o€o oJd@-.€DcoveJ\,,q /!G oJJ cr{Doete,€€D oJat@€Dco II
p?ruir,. Glp^nrqunr_eb G'tgngfgrL_uerflulob IIInformation'& iommunicaii-on-r7crrn-offi II @ tr E
oza Qaa
Cp6iirqt aaartlpggfluLroob
Three hours

g@to^6coOotoreG@
9q*.€- . gnayu Epra - io -fr",nia-ui,
Additional Readine Tifr'e

o6d@eoO6ld@d gocat6o6
co€oo cr@6

o€Or5 crp6 co€ot

qocoo{D eeF!

Orgod:

-,Y; o@@ gcrJa opc: Bg 13 gal gdor oO.

i.Y; o@@ gcrJa: opo: A eeo B oan ozocOed
oqzo8nl gdar oO. @arod @€€DO O Ec.:@n
zDcec: ot6 eeD6.

)i.' o<mzo cezrJp oc8ocoo gO ogp oo groA.

A omOco - Ogooo @at:
(6Q2-7)

6o9 O gcrJaOgO B€oZdi o@@ oBod @
esoo:r}zl. OoO Bp72d1, gs&rj opoc{ gO
ee6cec g1E orlzrJOg €O.o ge co. Q q1E 90
g@c6o B€otdi @OOO g@c6Ord OO q

Qbeo 8p72di Ogcoecodcr:lq oarcOar OO e
eegzoalzn.

@€oroco - OOo:
(6q8-n)

-,* o@@ ozocOee gal::: oo6d es@zr}Eo oO. @zrJ
gcJa oo6oO e:g6d B€edi are:o:aJar. o@
€oqeoc eoe:c:e gOzl zoOpg e:cEOO zodzrJa:.

;i.a es@g5o gcJzl opcoO Eo@ot zocecs gOeezrJ

I og A eeeo B ozocoej Od 6@aft crp6d
Oo od, A ozocOeo 65:d EoOo: o6Q q$oc,
Eeocro ocgcDe:EO ocd oqa.Ja:.

;.i3 gdar opocd B omOo@gud8toco ocgcoOa3
BOoIO ocoat cec@O @OO gOeed q1ot.

[oqO1E 8QO O6rrlu:.
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A oaoOco - Ogooo doar

gdzr: oo60 O Bp72d1 o@O oged @ eoe:ozrizl.

1. (a) (i) ooO qoddgod o6rrJ Eqig (render) 8o eroo qldooa HTML odo Odooc.:oJ
Ogcoocodcr:3p Ozr gEqcoxs gQuJzr.

<html>
<bod1t>

<!-Effects of Social Networking -->
q>Social Networking hns <br> <u>advantages4u> and disadvantages 4p>
4bod1>

1!v?

(ii) oOA qo6dgod OEzrS 8q1g EO ooo qldoOz:: HTMLodo Odoo.csai Ogcoocodcdp oor
gEqcacs Sq25J2t.

<html>
<body>
<table border="I">
< c ap tio n> S c he dul e </ cap tio n>
<tr> <th>Timc </ th> <th> Ev ent<l th> </ tr>
<tr> <td> 8 am</ td> <td> Dramn</ td> </ tr>
<tr> <td> I 0 am</ td> <td> N ew s </td> </ tr>
<tr><td colspan =2> Lunch</td></tr>
</table>

. </body>
</html>

[o2zr3o1E 8gO agz:]a.
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LL|20I9/20/S-II NEW)

leroiorE 8po Ogr:Jr::.



AL/2019/20/S-II (NE

3'(a) @agzococo ..ooS.ar es@c (staft) Egai zodg 60:r orscoa6060 (hoject) qqcgoocdpdl qdooa: oeo c eeooar (Entity Relationship Diagram; ee.zoaJa.

(i) dd od zocucs @do6 esc@cdzococ (staff member) od od orceaEo.E (project)oaiooceE oc'3oEzr") (work) o1c: ,€62r (NoofHours) eeoeoar zode etoo. aordq€eood6)co €oe' o6fogce es@o Nooflrours 6,og1Eco ER eoooozlE qqcg eidczloooEqQaiar.

(b) ereoor qdoozr od od ocoa''JgooE o oocoJ@ ggg ggzr@.s Q g16 glge$40'aroo:ldc @ceafol. (o6uleJ zrJg qr6 g. @ gOca15 oarcoO.)
el6cJao : {AL)HA' oc:g@ csddca (Application Inyer), )IDR, DHCp,oce@ arc@ er{oEo (DomainName system), dcg eSddco (Network lnyer), oocQ go@c 610 (packet switching), ee@orcdQo (Parity Bit), ee@on oSoco (Parity Byte), Eocstiot oe$ocqccrzoco (proxy server) )

ejdcacod dd oDc.,a6csd €oQerc .,@<rd eoc5r: ozoob. Ego@ orrr.rra..s E@ g

::;r:" 
or:coaE- €'qetc e€cso cor} aidczrce Eqared zod qgBzodi ooo eocdoqg

lncation a@ qzlcbdc: gQc€ Ce:erE eeEoO dzer€ooeDo?rE X a@ go{cao eC Erq,.,06or ER ooeoor es@co co*Ecszirco qdo@zr, ee@ozrJo zodzrJor.

(i) .... ....oq?ri eq URLeoc oOO @Baogo 9?dzo Ip@Ba: 6Oc oqg.
(ii) ococg go@cd1 Ece@co@os (FTP), esdg o1o16f go@cd1 Ece@co@co (SMTp) ceeo Telnet oedoco

...E Scoco.J@zo oO.

(iii) . .......@BnJ, o@ 6,op@cazoo, dco

oOzrad IP@Borod g1F@O gO gror.

dcgozoO ce@OzrJO Oa ee1@ qOedOcOzot @

(iv) ... ... 6o0z:: IP@B:l qOzoccaco, zocbc,:dee@O zog@arczodcos Eg@O
9Oeo6f oO.

(v) qrrlo ee@ogfeeoocdQ oqce gorcods- E5@ esqeoc {E@co gggdecr
qrE gd l-Fp oca @z:Jor:J oeoC AdOoO OO EcJOG, zDd co.E@O

o.er€zD (binary string)
d@ gpgdeo oel€,O

... d Ozop zodgl g1oO.

oo 6dod
660d
oore6do

[eoc:o1E 8go a6rr]z::
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4. (a) o@oog@ o{OEcsd Od Od $coco@coO (process) Eqre OlQor:'} oocdpdl oOdOc oozlr o1@O

$csccezr eice?r a<do (Process Control Blocks IPCBI) ocOta zod8.

e:eon Eedodo EceOc gerc g1E gdaOgO B€edi eoocoo'Ja.

dcd 88aJ oE ozocsoced (single processor) teErll o6coSzocazo co6a,)o E5@ ocsgOd
(computational application) qcd@eo zodg gO8. EQc€ 65alc3 88@ Sgoo godqd Erco ottcdedd
o€occoc o1E@ ceqeoc oOO qo6dgOd q qdo8.
"co6216o E6o@ $ocoaxs --> oOO ga6dg $occsaco" cez:: oalqbto g8Oolce (context switch)
AgB 8O @seoco 66o0 @coooood ooo gdoOar PCB dodpOg gO"q Ozrlorr} o@ca€cg8 @coc

qdozrJzr.

(i) poo6fa @c,lr,ox (Program counter)

o@ 6ood
66Ad
ooreGdo.

(ii) Scscc.::r gOdOco (hocess state)[gqcz::@ (Ready),ocozro oat (Running) ooC go8d zodg

et? (Blockeil? l

(b) (i) o:caq oocg gozoco Eeocdzro: (contiguous fiIe space allocation) c:llJoara} gQeo€d o:rJozrJ

4od q?

(ii) cocaq ococ3 gOzocca Eocdarocs8 Od gbogr:lcocsd @cec qdozr3a.

(iii) doeooJ o@cg ESe:csd CD ROM I coOOc E6@O cscOq Eocdaro oosCcol oO. e9 q18?

(iv) eoAlQ o.6ce qozoco EtocdanocJ Q (linkedfile space allocation), ococgoO eoc@ca> qrlo
qEor@Ogo q@odO Od oocg zoOOcoro (file block) EoOuT oOrld oocdpdd @<,rc qdOa'lor.

(c) Ecocgr:iOrc 32KB Q p@o6fOced, 32 KB oosEzo @ozocod (physical memory) g1E oBcodzocozo

OcOoce 8@ eegzoaJo. o{OEocC 8g SocgdOo (page size) 4 KB o8. ddodc gOdOcOroQ

$ocoooc{ Bg oqo (page table) ooo o6Q oO.

a3r.g:

' BQ oqoo dd od oej@cso gqcg ooCdcor:j dodp
EEe:ord o@6d qdOc qror.

. dr9 qozocs {DOo ogco qdOc q1n.

. 0 Bgoo gndr ocecp (virtual addresses) 0 Ao 4095

qdoc oar 9o,6,I BQoO godr €'clcg 409680 8191

ood qcQ OooouJ oO.

. grz5rlo'r1tr AgO OO oe9@oc{ OSoq OO qdO8.

A9O I zD@ giqgrrJ zodo gq Qt Oe"Q Ozr 9o6
tocsoooO cto eorzs. AgO 0 zr@ qqcg gtldr BQO

otos6zo @ts'rtooc3 :l1tl.

8g g"ro<.: dc$ qozoco qlrt/l')1lt

0 110 I

I 001 I

2 010 t

3 100 I

4 011 I

) 000 0

6 000 0

7 101 I

laonJOzE 8pO Ogrrla.
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[qoO1E BQO OgzrSor.





fu @ W eeffifi/u<gu

o€moco

1 3?e gd:r: oo6ao e:@sd B€edr eoeroraJar.

l' aga6 @orce (majority function) oeco olQzrloozr O€"rca @oo {ooo gcEc?tr n gococozr, qcqczro.,zdog''dced (ge ord@zrj godor'i) I oo a@, I gEqco:L zoot,Lr,noeocd 0 g8qczrce zodg.
Ecqc?tr A, B eoc c q gEqcz:lco z q oo, n = 3 gocdoco ozr@ Egflr,, 3 E ogod @oo eogzop.
(a) qcqcor 3 E A9rrl.l:6 @oo ceqeoc €orDrerrr OqO 9Q6od zodo..Ja.
(b) gcqc:r 3 E a9,5,6 @oocsE z g6,qcarc eoqeoc gd zodzr 6q @€"rre gzocozrcezJ, zocoac gEo@

(karnaugh maps) rocOza zod@al ogr:.lozrla zodaJa:.
(c) gcqczl 3I d,gst6 @zno arqoc NAND {ocd o@6d toc6r:,, zodo:rJ rabzoo e:gc:ooszd oocorr:o"'jzrr.

2. eara qdoO::: ee"B{6cs eegzs:rlzl:

eccogd o@ oBocgzrr (Admin), Sqmocd (I-ab) oc gcdrazocc (Lib) oocoarrB€ €oQeoc er39s qldoozr
cs@e:oi 6Oc ocoan q1o.l.

oorOcol6de co@d
Admin o6co.ozo 5 8, pgzo 1 B.

tab elgcDszD 4O 8, pgzo I 8.
Lib c:6o6zo 10 8, pgro I g

oeoor qOcaloc cogdc colE@ coqoc occe6! o6o6zo dcgced E5@cgo zog gpO g1o.
* 9gtot'r ogoC eoc8uD 88@o, od od ococoarl66lg eoqoc cdocEo go{o dcgod (LAN) ol8al gooro8.
* ee7@ o6co6zocezoo@, Adminococozll66fogE dd o6co6zocezo ocoaro oo ec€o6f orlcdBdl o{oEceoq (SIS)' Lib ococoo16dogE od o6coszocozo ocozrc: oar gedorzocg oracdBdl o{oEcso q (LIS)

goOat8@ erqerc aotr dc6 rs2zl OEoazo dcgcorl E6@O g gOol o.
':Ne e1@ er6co6zoo:zoo@ zoc5cedeo grrlobdcg co@ozlJooooo:d goc Qoo s goor cs. o@ €oqaDc erc€oe

'fL-'r-;#3:"Ai, E
oOE. l-ab ococOzllE6fog8 dd o6coszocrd DNS

oa{ocqcc'lzoce ogee toc8r:l ESoo ocsC6o cs. o@ oocozl166fo6f tr:orr} o6co6zocsd EooCd::r
oe$ocqcozoco (proxy server) o6ce oc8a E6go octj6r:l o.

* eo@gbo dcgo@ EE oBdAzlJ (firewall) gcddec E6@O g oceCdo o.
(a) Sgo6feEo oceog ag6, r92-248.r6.0124IP @Bor zo'edocs er6 Errl. ococozrl8@ pa-r eeqoc o@@

@8o: zocdocs @6:rJ oozr@ 6,edcg (subnet) zi2ad EU@cgcs Egoozrl q?radio .rbr*-oeo tp
@Ba o106'@0 gqeoc$ ozooU.
oolE 6,odcg:rco E8@d Sgzod qrorr8 6,ozo6fozrce zod, dd dd oocozll86fg eeqoc gqcg dcg @Bzrcr(networkaddress),6,odcg gcoddcs (subnetmask) eoc ooda: gq IP@Bzr odsceo oeoo.r qdoo?rJ oe
gczoaEce BOonJ zod dE @csc qdOzrJzl.

piorm:i;orrrLi
io:rs, Sri La:rka
UdqO 6 €oo)

Lt !,tr' d)c gi frer"mr*a,uriLi
tl (,1 txiililtnatiolts, Sri l.onkir
eoo) Oo)o oec)6noodoo

.l>,t,rtnL oiiror rt'r r rli -nt.\ rf o:mrii; r,;liri

@ tr truorllu_rob II
nology II

aI, / 2019 / 20 I S- rr (NB W)

[zrOOlE 8QO O6zdo.

224s5
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(b) ooo occo6f o6codzo dcgc.: coqoc ce@gS.ooora.J@ ce@OrrJ6n (allto-all) dc6 o@OoSOoc dScrocsd
ocsCcor ozrc8@o Od od4od @csc qdoulo.

(c) oceoC o6o.6zo dc6o BEQSo@ OcoE@ qda Lab o6ocAzo AA2IJ dAO (switches) eoc @cbcozocdzood

(router) q@ec qrb.
dc6 eo@Ozr3Or:lc dd6zoc^: (network connection topology) eoc CelO@ (devices) elo1Q@O qdo@zr}, occoo6f

gOoroc AgzDd o1E@ coqeoc Lab o6ecgzo 88rrJ ococOacoccDtlr eDlE octo6! e6coozo dcgooE nbzo6
€orzDrdO E66sc,a 8600 dcg dloeoOeoad qQnla.

(d) elcesC c:6co6zo dcgoc3 gOceoar Eo@cO@co (transport protocol) oqoc UDP oogOo TCP tocDoo:

OOc ooCoBO@O Od od4Od oqzl}or.

3. (a) ABC Booksg{o€zo cs@co@, e:c6OE zodo gq oocd 66 Q colE@ oc DE&@ ceqeoc 8ocderi}Ood qd8.

o5n@caocCQ OrEcsc6zo o@oog@ gdOE?rJo qr:Jgdr p@coo (BoceC @d - pure brick) 8g oO.

(i) ABC Books g{co€zo co@cco@ oOO qOOced gcd@to zod 8o oc6ooCEzocezrJO OcbcoonO oocd @g Q

o1E@O gO eegeeS. o@@ ee.8{6ceO ocsoqalarc p gcqco@ gczoa6cs (qcqcco@ gOo p@cs) 4Od q?

(ii) BocsC @d (pure brick; OboocJ 8O Ad coo d@d oncemd qczoaEo zodc ceco@Q ABC Books

ODccrcdcrO q?trzl"Jre Q OOcrl@ to168ce gp gEocoCoc.: 4@d q? OoO BgAd crreD(Ee todtrJar.

gt6o: @cbcoconO qgd oercoJ EE&@ ce@co eoceqalzl.

(iii) ABC Books gdco€zo co@co@ n@ oOO gO8cs, ercEOE zod:r gq oecd oqoc e-Oc&drce oOgqoocgzJ

qdoc QUeo E6OO oceCdn o. o@@ oOgqoecg, B2C,BZB aaC2C Orscercd OboOgO 6,ozocd Orr

gnd oOad Orce:cdOgO csooc68@O q gO ce6ce8. ocsi6zl oogqoocogB BZC,B2B aa C2C

cso Od dd Onocd Obooo:8 co2oqe zopdloi qod SgOzrlozrJ qr8 ozoOocsuJ errao(Ee zodrrJar.

(iv) ABC Books gdo€ro co@co@O Opalocd ooCdn e-Oc&dDo oOgqoocg 4g qproOarcs zo@ o1E

eeoo (i) E OA OBzrJ eeqeozrl zodzr gq gcqco@ qcroa6cs o1d oOad ggg Wqcca@ gcnaEcod

aogrlrco.co?r @csc qdoaI.ol.

(v) o@O e-Oc&dl:cs oOgqoerc€ eg' oo8@ 89 ,og o1E qczocdcsd ogarcocozrr @csc qzJOrrlo.

(vi) oceC6ra e-Oc.&d)s oOg,qoocog,S qrln, oocd gzocozl ce@co@OgO n@ Olce:cd coqaoc tocDo zog,

eolE ozrlozrS ozoodq8 ozoOocsal eiteorEe zodaJar.

(b) co"Ebo o{a8 grrlnb $c,rc Socd@zo E6o@Q Og ddrr}or (multi-agent) e{AA gocsCdzrOd Dca eo18 cr.

qdn odnlgcszo (data-center) odOcqcozo zoc@doO (serverroom) goOo8@ Og ddrrln o{a8od OErr}

zog,@znczodSo E6o@ codg gczocdcsd eron d?eJ€oooo?trrri gdoO.

Server Room Door

oc8nod ozoO o"8{663 e?eort qdoO.

Scsg @ Ogcsgrl o{aE g"dozrJdrOdra} (system engineer) go8oce E@o odOcqcc,:zo zoc@dc:O q14d8@

coqoc t:'r@ goOco ozJocs oo ooOlc oceEt:,J ceOrrJEra Qozoce Q1Q@d zD€ gQ co.

odOcqc6zo 25c@do oOo goOoS@O qOeod e11Q€ og doco@aoc Ogzro zo@ eolE CCTV zo1@dc @6a3

odooqcc.:roco gOO go{oo O6ocsi 86@ qcd@o ozoob.

CCTV gcqcoocsS €ozDcozl) eE qdn, qdo oQqcoca8 (database) gdSp cro6. q:rlnb @oconl A, B,

C, P, Q oo R dng @EzrJ osrr}Oc qtn.

[qeoorE 8QO Ogzrlo.



(I) 
ffiffiToE 

o669zo eo@o g.,Job @'c oo:c@1E (edgo edocrozod*o serf-autonomous) ddaJo(ii) €oooOE2rro-e:6o-o-

66oo! ;*;; ;ff ;ffi:J:"1L":::Tl g"l nr r:p dda*ir ocq zo zo dour e{a6 @ocor@zo

@cscO@zrJ ee.
gzrJob @cec c3?t) Bcsod Edloocs
pt1 +rso (links) 

Qoc oqzozoo o.,a,oc , 
.0c 

Q

(iv) a ez:.rr:rb F..snar 
links) or:o ror^ ^^^ ^A-- ^ - ut;;;;" R qzrlob Scar ^'o *^*rl(lv) A gaJr:rb Scoco zodzrJzr.

qzrJzlS Scecozf q8o eolE co.
(v)

@BaJ celg@O dd oalpod

4. (a) ercerezD orrr(
ICT se."": 

-5qQ eoc esaJEooear r:;{eOo (ICT) eocd gcoc&coodoco eor
seo grzr.r"lt] !t'od ee€ eolzo8@o uur"u *s'uv 

sutrcQcroocsco ero8oco8 Sceg o BgzrJ

so'ocsE sa.-'?':lo 
qqrg gl6lococ6ar@..* s*r-J- zD€

qrQc?rca 
^"* L:.?.8g.'J 

eeoorsco n o18 
".^"e.r-.. 

-' 
?;l

(b) -eoo qdoc q16 o1@@ eeooa cogzo."rar. gE x vo 2 @E._J,r mod 2 E6les.,aozoob.

fl::: yc1arc_(n) 6 a:@ eseo errre:s EcQcz,,

fl] .:11-J.';u;;ffffi:11T'- 
3 

' 
6' 4' t2' 17 'e ar@ eEqurco zB@zr o:rrozrr q?

(iii) o1@O csooan o6zrl gzolu_ U,C..c6o@cs $csco}@zo E6@ coqeoc ogrrrrrJ g@o6lOozJ

xVo2= Oq?

a=a*l

ococOeaoajar.
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5.ddodcoceorrl4@csoolo8o@ee@co@zoo@crcerQ"oocoals6rodloa}g1n.8@zodlozr}o.corr.Joceozl6Ococoar
ocgooCEzoca?'.l oOot Q€coO gOc o{. Ort'- eboO celoEoo ts@co@O qqc€' €aott qldoOzl ee@OurJOnc

(relations) co gzoo'lel.

I. Customer (Customer-NlC' Customer-Name' City' Postal-Code)

II. Vehicle-Owner (OwnerJd' Owner-Name' Contact-No)

III. Vehicle(Vehicle-Reg-No' Description' OwnerJd)

o Customer (ocdooC6zococ) ee@Ouloocooo8

ceoo)o3 - E@zodi) eo@Or:'Joncooces qmor I OwnerJd (E@zodr etlga@ Qotooo)'

zodlod zr@) coo Contact-No (gr@e@ g'zocs) gooQ oO'

o vehicle (ocozrco) oc:g gz*r:> B ocorrlocd vehicle-Reg-No (@cecoQ"E Qozoc3), Description

(ocoacrB@aqsownerjd(86zod1eoIga@Qozoc3)qoocgoo.

ocgooCazoo4O Oceoar OzozoO OOc 4@c.:O cotD eD18 ce' nOq EBcs@ Ocozlced e,cgotoC6zocooj EEooqzlzgO

oOad qOc{dcO6 Q q€.oO Qo o1E c5. €01@ Oceo?5)crzoO@ nE 8@zod1O4 Sazrr qr:d' dd E@zodlOzgO

Otuiu: OzozoO OOc EFco eolE o'

(a) geor:l I,II oc III 8 q1E ee@Oojor:.lc goEa.,JouJ 4@a 9@razod6ocoS q? @oO Belad escocd&zoddcr

a6aia.

(b) goo o@ordor:.,rc, oa a85J 5 (a) ozocOoees eeqeorrl zodzr 3q gzro oo8ar g@tlzoddocooj' 69<ro

g@r:.rzod6oro eodozrJzr. (ooo OrgooE @ gO @ qdo, oar ocoeoeo Eqcg Et oola BgQd

o6ce gQdoo} ndzrlor')

ar@OrrJOrac q"nce @gao g@nrzodacs @gco g@orodoooeS qtE
eo@OoJOorc(O)

I

II

III

@ o
@ @

@ @

(c) o@aolab)cocooJ (relationships), Clqdl eererE (key attributes)' oozrr:J ee,€t8 t3eo Co6Ec'3bc

(cardinality) eogr'ccoE@al gotn eo@aaJalrc bOlo<ros E6o eeqoc o2oc5o-ee@Oz'Jonrc (ER) eeooo:d

Sq?tJ?t.

(d) oc6otoC8zoorr3 88z;,J ocoa 4@oo col8@ B@aq Edod ' Rent-Date

(e€.so cor:l Qzrc:), Start-Time (gcd@to Q oO6co) o 
^ - a 

zr Eedr::d q

gla€pj o?') Rent (a€oro cDrEo) "e- frqrLoar eo@orrJooco zoduizr'

(e) od dd ocoar 8@zodro q8E 8og @ Ocon:Og ownerjd (8@zodi eolgBo q'zocD) eeo vehicle-Reg-No

(oceoooci @cocoQ'6 Qozoce) Select (ooCdc *S"l oqoc SQL oonJEo:d @crc qdoulor'

i-.sr.et"iotaBgoogajro'
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(a) oC e:$deec E8o@ @OtsejOcarozD eeorrl $ceczocdzo@ g1o.
oSdeeco 8g zoda ogee Ece@ zog B.dQo odiBcec 88rrJ eocd roiEo@ zoezrJodoo rocd oqp 61o0. rocd
colEo@ zoQzdodce E8:rJ odcEcsc ooo oc5ocod (invoice) E4oi zod oE Boelod qc:zo1@ oon -opg1oa. odCEosc E8:rJ ocb'qco e:8dec zod (check)dce gg@n 85o@uJ og ecezol@ ooo ocog@ (paymeng
es@o ocd oqg g1oo. gonl@ 88zrJ 68oeod odiBcec oon EzBnJ ^o oa Boeod oSdee<6c@cdcl
oozl ceog etoO. odi8csc 88zr} 68oe:a e:8degccocdcs oora ocd oqg eroa. erSde.occocdcs EgzrJ
odiBcsc oeoQdl zod, o6f c:8deco 8g E8o@zrJ eg "Sgzogc -(done);ogce c.rcodzoc@an zodzr: gq
(updated) 68oe,,n odc8c:co oqg g1oo. o6de.ococoqr o-Ezrj ocboco (Report) g,t6 a
ooor -og eroD. ogo odcEcsc o8zrj csconlzoc@zl zod:l 6q Bgo.,or rocd olEo@
oqar go)d oo zoQalodcs "EzBdzogc-(issued)" oe€o €oezE€ zod:l1oor cecorgzoc@zr zoda gq 660oo
os@co OcUorO odC6csc oOo: EzBnI zodp g1oO.

(i) goor Soczocdzo@ eeqoc eeoQbeD esooar (context diagram) @, @, @ ,@ 63r @ oozr: adocao.o
qqcg qofu: co1@@ (data flows) ozrc@1Eo I oar dleoog Q qr-.

(ii)

I d1er6

Q oorcglE qoJzl coi@@ cro geo''r DadadocezrJ eog?rcocD,,) @csc qdo.,lz::.
geto,i eooqbeD cooozr: eeqoc qnlor co1@@ eeoeooaE (DFD E) .,eg @ooo (kvel
oozdoc g1o.

2 61ocl

(A) 2.0 $csccoa:o (process) oqr, @ ajOcaxeO ggg oqced @cec qdOzrlzr.

(B) @ "rqu EFc: go2 qzrlrl o1@@ eog?rco'co?r.r @cec qdoalor.

l) 2 61e:oc,E

o5! oSdec
88o@

o{aEce

ocOolzoc@z:: Q 680 oor

[qeopzrJolE B9o aerrJo.
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(b) (i) qo@Doc Edo6leoo (requirement analysis) c:g 4@d q?

(ii) qoonoc Ec3o6leoocsE oc8 ogtod g18c34on zodaJzr.

(iii) AAo@ o{OEozo dB zocbcsO{O qOonocOod oaeir:r OzrJorrJ q1B neopdl zod colEOO eocDo

o1E Od p@<,:d 6Oc oqalzr,.

(iv) qoo4r:J eoc@cn:rs zocbcscrzrJo g@odO o666zoozrJO oocoJ O1ao1d o.(o?t c,tc eolE eoc eocd Qo eolE

ocsCdo erceo6f gdt:,lzocg zog@rr,lczodd er{AE6zo g1tD1@ zocboO{O, zocboO{O onTcOar toeo

qoornc oeonr gldoOzrr gncoog qlq€;ti} oO.

(A) - o{a8co ESrrJ o669zo a@ eseo $deqo @6a} erd8gzoozrJod g:nzrr:olcOce eseoEzo

9Q co'

(B) - oecozo zrr@, Obocs, ISBN gozoce ooC gzsccan ar@ ocqzo zod oE@aJ er68gncealO

ocoO@O o{OEo 4g gOeddcO EFce gp c.r.

(C) - gdorzocg o{OEocrS co@gUo Ecsq@ d1.500 000.00 o Ooc E0 Eco gQ co.

(D) - o{o8cs pd zoc3oaol99Vo d @cocrJ@zoo oloEo SQ o (available).

(E) - o{aA es"oSooo @cee 9d 49 ee@gbo ?D€ gQ co.

(F) - @c.rcdozo oO@zrJ e,OEm Ao cr{O8co 6qo1O@d 8S 90 g, oocsl aaa76 Qo@ Oednd

8o gp co.

(G) - occoC gedrazocg zog@aczodd e:{AEoo8 oe:cd qr'}zl eopqcc.: gzlOeod goOoozdoor3
qcddec zD€ ge 63.

(H) - oceeoeE gcQ 6ers €ooco@co o@@ o{06o cooOUOoro 88OO zo1@1olz:l qdOc 916 O18zrJ

016 @a:cocsd Qco gq ce.

(A) SO (H) O€uJ zocboa{O (functional) qOoroc ogao o6fO6 oeo zocUcrO{O ou:cOzr (non

qoonoc ogtoto o6fa6 aog?tJgocoa Bgoog?tJ @csc qdoula.

***


