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(1) oDV äialh, frðia;r, L2 ksys; u;lh, L1 ksys; u;lh, m%Odk u;lh  
 (2) m%Odk u;lh, L1 ksys; u;lh, frðia;r, L2 ksys; u;lh, oDV äialh  

(1) 010000002  , 111111012 
 (2) 000000102  , 101110012 

(1) A mu‚  (2) B mu‚ (3) C mu‚ 
(4) A iy B mu‚ (5) B iy C muKs 

(1) A mu‚  (2) B mu‚ (3) C mu‚ 
(4) A iy B mu‚ (5) B iy C mu‚ 

A  -   iaÓrdx. (firmware) hkq idudkHfhka mß.Klhl kYH (volatile) u;lfha ldjoaok ,o mß.Kl
      l%uf,aLhls.
B  -   uqøl ødjlh (printer driver) , fhÿï uDÿldx.hla (application software) i|yd WodyrKhls. 
C  -   ,sklaia (Linux) ,moaO;s uDÿldx.hla (system software) i|yd WodyrKhls.  

A  -   .kqfokqlrejkaf.a udisl úÿ,s ì,a ckkh lsÍu  

B  -   .kqfokqlrefjl= iajhxl%Sh fg,¾ hka;%hlska (ATM) uqo,a ,nd .kakd úg wehf.a / Tyqf.a nexl=
      .sKqfï fYaIh hdj;ald,Sk lsÍu 
C  -   id¾:lj wjika jQ iEu .Kqfokqjlgu miqj .nvdjl b;sß f;d.h hdj;ald,Sk lsÍu 

(1) 1011. 012 (4) 1100. 112(2) 1011. 112 (5) 1100. 012(3)1100. 002

(1) 00101001 (4) 11010110(2) 01010110 (5) 11010111(3) 10101001

1. my; ljr m%ldY/h ksjerÈ fõ o?

2. my; ljrla i|yd ;:H ld,sl ieliqu (real-time processing) wjYH fõ o? 

4. 010101002 iy 111010012 hk oaúuh ixLHd fol w;r ìgq wkqidß; (bit-wise) AND iy ìgq wkqidß; OR
    fufyhqïj, ksjerÈ m%;sM, ms<sfj,ska oelafjkafka my; ljrl o?

3. mß.Kl u;l OQrdj,shla m%fõY fõ.fha wjfrdayK mámdáhg ilid we;af;a my; i`oyka ljrl o? 

5. oYuh 12.7510 g ;=,H jk ksjerÈ oaúuh ixLHdj l=ula o?   

6. ìgq 8 Ndú;fhka oYuh -4110  ys ksjerÈ 2 ys wkqmQrl oaúuh (2’s complement) ksfhdackh l=ula o? 

(3) frðia;r, m%Odk u;lh, oDV äialh, L1 ksys; u;lh, L2 ksys; u;lh

(5) L1 ksys; u;lh, L2 ksys; u;lh, frðia;r, m%Odk u;lh, oDV äialh 
(4) frðia;r, L1 ksys; u;lh, L2 ksys; u;lh, m%Odk u;lh, oDV äialh 

(3) 101111012  , 110010102 

(5) 111111012  , 010100112 

(4) 110000002  , 001011002 

Wmfoia

ish¨ u m%Yak j,g ms<s;=re imhkak. 
ms<s;=re m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak. 
ms<s;=re m;%fha msgqmi oS we;s Wmfoia o ie,ls,af,ka lshjd ms<smoskak. 
wxl 1 isg 50 f;la m%Yakj, § we;s tla tla m%Yakhg (1),(2),(3),(4),(5) hk ms<s;=rej,ska ksjerÈ fyda b;du;a 
.e<fmk fyda ms<s;=r f;dard f.k, th ms<s;=re m;%fha msgqmi oelafjk Wmfoia mrsos l;srhla (X) fhdod olajkak.
.Kl hka;% Ndú;hg bv fokq fkd,efí.

*
*
*
*
*
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(1) 00110000  00100000  01010111  011000001  01110011  01110100  01100101  00001010
 (2) 00110000  01010111  01100001  01110011  01110100  01100101  00100001  00001010  

(1) 25 (4) 10159(2) 1249 (5) 16249(3) 4345

9. my; ;d¾lsl mßm:h i,lkak.   

10. iq¿ l< nQ,sh m%ldY jvd;a ir, mßm: ,nd .ekSug bjy,a fõ. X + XY  ys iq¿ l< m%ldYkhla jkafka my;
    l=ula o?   

B = 1 jk úg , Q  ys m%;sodkh ksh; jYfhkau jkqfha l=ula o?   

(1)  X (4) XY(2) Y (5) X + Y(3) XY

(1)  A (4) B(2) A (5) 0(3) B

A

B Q

wkq ,laIKh oaúuh

(LINE FEED)

(SPACE)

!

0

0001010

0100000

0100001

0110000

1010111W

wkq ,laIKh oaúuh

1100001

1100101

1110011

1110100

1110111

a
e
s
t
w

(i)  f.dkqj LINE FEED wkq,laIKfhka wjika fõ. 
(ii) 7-bit ASC II j.=fõ f;dard.;a fma<s lSmhla my;a oelafõ

jeo.;a igyka

8. mdG f.dkqjla (text file) tys oaúuh wdldrfhka fmkaùug hï úOdkhla Ndú; l< yelsh. 
  tla;rd f.dkqjla my; mdGfhka iukaú; hehs Wml,amkh lrkak. 
   0 Waste !
  my; olajd we;s jeo.;a igyka (i) iy (ii) i,ld n,ñka tlS úOdkh by; f.dkqj u; l%shd;aul l< úg 
  ,ndfok ksjerÈ m%;sodkh f;darkak. 
 

7. Wmfoil fhduqj (address) IâoYuh 10f9 f,i fmkaú‚. tu fhduqj oYuh wdldrhg l=ula fõ o? 

(3) 00110000  00100000  01010111  01100001  01110011  01110100  01100101  00100001  00001010 

(5) 00110000  00100000  01010111  01100001  01110011  01110100  01100101  00100000  00001010 
(4) 00110000  00100000  01110111  01100001  01110011  01110100  01100101  00100001  00001010
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(1) l%shdhkhl msgqjla (page) i|yd u;l rduqjla (memory frame) f;dard.ekSu 
 
 
(2) ksoyia (oekg Ndú;fha fkdue;s) u;l rduq ,ehsia;=jla mj;ajd .ekSu 

(1) kj  iQodkï  l%shd;aul  wjysr l< iQodkï  l%shd;aul wjika

(4) kj  l%shd;aul wjysr l< iQodkï wjysr l< l%shd;aul wjika

(5) kj  wjysr l< l%shd;aul iQodkï l%shd;aul iQodkï wjika

(2) kj  iQodkï  wjysr l< l%shd;aul wjysr l< l%shd;aul wjika

(3) kj  l%shd;aul iQodkï wjysr l< l%shd;aul iQodkï  wjika

13. mß.Kl fufyhqï moaO;shl ld¾hhla fkdjkafka my; ljrla o?   

11. my; i;H;d j.=j i,lkak.   

by; i;H;d j.=j i|yd ksjerÈ ldfkda is;shu l=ula o?   
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(3) tla tla l%shdhkh i|yd msgq j.=jla (page table) mj;ajd .ekSu  

(5) m%Odk u;lh yd oDV äialh w;r l%shdhk m%;syrKh (swapping)
(4) oDV äialhl we;s oaúuh f.dkqj, (binary files) Ndú;h wëlaIKh lsÍu 

12. mß.Klhl l%shd;aul jk l%uf,aLhla l%shdhkhla (process) f,i ye¢kafõ. tjeks l%shdhkhla ;u Ôú; ld,fha§
    ;;a;aj (states) lsysmhla w;r ixl%uK fõ. l%shdhkhlg wod< ;;a;aj ixl%dka;s ms<sfj,la (state transition 
      sequence) my; ljrl ksjerÈj ksrEmKh lrhs o?
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(1) A iy B mu‚ (2) A iy C mu‚ (3) B iy C mu‚ 
(4) B iy D mu‚ (5) A,B,C iy D ish,a, u

A  -   iïfma%IK md,k kshudj,sh (TCP)
B  -   mßYS,l o;a; m‚úv kshudj,sh (UDP)
C  -   f.dkq yqjudre kshudj,sh (FTP) 
D  -   wka;¾cd, kshudj,sh (IP)

(1) 200, 12 KB (4) 203, 16 KB(2) 200, 16 KB (5) 203, 20 KB(3) 200, 20 KB

I.  f.dkqjl wjika ldKavh -1 u.ska oelafõ. 
II. f.dkqjlg wod< kdudj,s f;dr;=r (directory entry) f.dkqfõ m<uq ldKavfha ldKav wxlh olajhs 

igyka :

(1) 24, 3, 5 (4) 27, 3, 5(2) 24, 5, 3 (5) 27, 30, 2(3) 24, 27, 5

(4) A iy C mu‚  (5) B iy C mu‚  

(1) A mu‚  (2) B mu‚  (3) C mu‚  

A  -   MAC ,smsfhduqj, os. ìgq 32 la jk w;r tajd cd, (network) ia;rfha Ndú; fõ. 
B  -   MAC ,smsfhduqj, os. ìgq 48 la jk w;r tajd o;a; ine`os (datalink) ia;rfha Ndú; fõ. 
C  -   IPv4 ,smsfhduqj, os. ìgq 32 la jk w;r tajd cd, (network) ia;rfha Ndú; fõ. 

16. MAC iy IPv4 ,smsfhduq iïnkaOfhka my; i|yka ljrla ksjerÈ o? 

(4) B iy C mu‚  (5) A, B iy C ish,a, u 

(1) A mu‚  (2) A iy B mu‚ (3) A iy C mu‚ 

A  -   thg wNHka;r cd,hlska msg;g hk o;a; m%jdyhka ksÍlaIKh iy fmrSu (filter) isÿ l< yelsh

B  -   th cd,hla wkjir m%fõYhkaf.ka wdrlaId lsÍu isÿlrhs

C  -   th oDvdx.hla , uDÿldx.hla fyda ta folu úh yelsh 

17. .sksmjqrla (firewall) iïnkaOfhka my; i|yka ljrla ksjerÈ o? 

18. IP ,smsk 193.1.1.0/24 ldKavh mjrd we;s ixúOdkhlg Wmcd, 8 la iE§ug wjYH fõ.tla tla Wmcd,h IP ,smsk
    25 lg jvd iemhsh hq;=h. fok ,o cd,h y÷kd.ekSug wjYH ìgq ixLHdj, Wmcd, y÷kd .ekSug wjYH uq¿
    ìgq ixLHdj iy wkkH IP ,smsk mejÍug wjYH ìgq ixLHdj ksjerÈj ms<sfj,ska ,ehsia;=.; lr we;af;a my; 
    i|yka ljrl o? 

19. cd, ia:,l (topology) iïnkaOfhka my; i|yka l=uk m%ldYh ksjerÈ o? 

(2) ;drld ia:,lfha §, ish¨u fkdavq iïnkaO lsÍug f¾Çh flan,hla Ndú; fõ.
(1) nia ia:,lfha §, ish¨u fkdavq (nodes) iïnkaO lsÍug uOH.; cd, kdNshla (hub) Ndú; fõ. 

(3) uqÿ ia:,lfha §, m‚úv hjkq ,nkafka olaIsKdj¾;j (clockwise) mu‚. 
(4) uqÿ ia:,lfha §, tla tla fkdavqj iDcqju iïnkaO jkafka wi,ajeis fkdavq follg mu‚. 
(5) ne¢ (mesh) ia:,lfha §, tla tla fkdavqj ieuúgu ;j;a tla fkdavqjlg muKla iïnkaO fõ.

14. äialhl tla tla ldKavhl úYd,;ajh (block size) 4KB fõ. tu äialfha f.dkq úNdck j.=fõ (FAT) fldgila
    tla;rd wjia:djl§ my; wdldrhg fõ. tu fldgi u.ska average.py f.dkqfõ ldKav o oelafõ. 
 

15. TCP / IP wdlD;sfha m%jdyk ia;rfha (Transport layer) kshudj,s jkafka fudkjd o? 
 

average.py f.dkqfõ kdudj,s f;dr;=re iy average.py f.dkqj i|yd äialfha fjka lr we;s bv m%udKh 
ms<sfj,ska oelafjkafka my; ljrl o?

202

202
201

201

205
203
204

200
200

-1

FAT
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(1) iDcq (direct), wjê (phased) iy iudka;r (parallel)
(2) iDcq, kshdul (pilot) iy iudka;r

(3) iudka;r, wjê iy iDcq 

(4) iudka;r, kshdul iy wjê 

(5) wjê, iDcq iy kshdul

20. ia;r y;lska hq;a OSI cd, wdlD;sh i,ld P isg S olajd i,l=Kq lrk ,o tla tla ia;rh 1 isg 4 olajd i,l=Kq
    lrk ,o thg wod< j.lSu yd .,mkak. 

22. P isg T olajd ,nd § we;s tla tla o;a; ikaksfõok kshudj,sh, 1 isg 5 olajd i,l=Kq lr we;s úia;r lsÍï yd 
    .,mkak.

23. mß.Kl moaO;s ia:dmkh lsÍfï (deployment) wdldr ;=kla my; (A),(B) iy (C) f,i i,l=Kq l< rEmj,ska
    oelafõ.

21. my; i|yka l=uk m%ldYh ksjerÈ o?

(1) A mu‚  (2) B mu‚ (3) C mu‚ 

(5) A, B iy C ish,a, u (4) A iy B mu‚ 

A  -   wxls; w;aik (digital signature) m‚úvhl i;H;dj iy;sl lrhss.

B  -   wiuñ;sl h;=re fla;kfha § (asymmetric key encryption), .=ma; fla;kh (encryption) iy 
      úfla;kh (decryption) i|yd úúO h;=re Ndú; fõ..
C  -   .=ma;fla;k l%shdj,sh ir, wlaIr (plain text), ryia wlaIr (ciphertext) njg mßj¾;kh 
      lrhs.

(1) P - 1 ,  Q - 3 ,  R - 2 ,  S - 4  (2) P - 2 ,  Q - 4 ,  R - 3 ,  S - 1  
(3) P - 3 ,  Q - 1 ,  R - 2 ,  S - 4  (4) P - 3 ,  Q - 1 ,  R - 4 ,  S - 2  
(5) P - 4 ,  Q - 2 ,  R - 1 ,  S - 3  

(1) P - 2 ,  Q - 4 ,  R - 1 ,  S - 5  , T - 3 (2) P - 2 ,  Q - 5 ,  R - 4 ,  S - 1  , T - 3  
(3) P - 3 ,  Q - 2 ,  R - 1 ,  S - 5  , T - 4  (4) P - 3 ,  Q - 4 ,  R - 5 ,  S - 1  , T - 2  

(5) P - 4 ,  Q - 2 ,  R - 3 ,  S - 1  , T - 5  

ia;r

P - fhÿï (application) ia;rh

Q - fN!;sl (physical) ia;rh

R - m%jdyk (transport) ia;rh

S - cd, (network) ia;rh

j.lSï

1 - ikaksfõok udOH yryd oaúuh (binary) iïfm%aIKh
2 - ux (route) ks¾Kh
3 - f.dkq yqjudrej ÿria: m%fõYh (remote access) jeks mrsYS,l fiajd

4 - ls%hdhkfhka ls%hdhkhg (process to process) o;a; heùu

ia;r

P - wê mdG iïfma%IK kshudj,sh 
     (HTTP) 
Q - iïfma%IK md,k kshudj,sh (TCP) 

R - jiï kdu moaO;s (DNS) kshudj,sh 

S - wka;¾cd, kshudj,sh (IP) 
T - mßYS,l o;a; m‚úv kshudj,sh 
     (UDP) 

j.lSï

1 - ,nd § we;s fjí ,smsk iy URL i|yd kdudj,s fiùfï 
    fiajdj imhhs.
2 - b;d úYajdiodhl o;a; yqjudre fiajdjla imhhs.
3 - f,dal úisrs úhufkys Ndú; fõ.
4 - iïnkaO;d rys; m%jdyk fiajdjla imhhs.
5 - wka;¾cd, i;aldrl (hosts) ioyd wkkH ,smsk ,nd§u fufyhjhs.

merKs moaO;sh kj moaO;sh

merKs moaO;sh

kj moaO;sh

merKs moaO;sh

kj moaO;sh

ld,h ld,h

 my; ljrla (A),(B) iy (C) moaO;s ia:dmkh lsÍfï wdldr ms<sfj,ska olajhs o? 

ld,h

(A) (B) (C)
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(1) úoHq;a ;eme,a moaO;sh mßYS,lhskag f.dkq weñKSug bv ,ndÈh hq;=h.  
(2) fjí wvúfha iEu msgqjlau ;;amr 4 la we;=<; mQrKh (load) úh hq;=h.  
(3) B-jdKscH fjí wvúfha mßmd,lg, .kqfokqlrejkaf.a ,ehsia;=jla ne,Sug yels úh hq;=h.   
(4) ud¾..; nexl= moaO;sh Ndú; lrkafkl=g wjika .kqfokq ne,Sug yelsúh hq;=h.    
(5) ATM hka;%h Ndú; lrkak lrkakkag ßisÜm;la uqøKh lsÍug bv ,ndÈh hq;=h.    

26. ld¾hnoaO fkdjk (non-functional) wjYH;d moaO;shl .=Kd;aul Wm,laIK ks¾Kh lrhs. ld¾hnoaO fkdjk 
    wjYH;djla i|yd WodyrKhla jkafka my; i|yka ljrla o?

(1) taldnoaO (integration) mÍlaIdj idudkHfhka tall (unit) mÍlaIdjg fmr isÿ flf¾.  
(2) ld,uxcqid (black-box) mÍlaIdfõ Ys,amSh l%u idudkHfhka m%;s.%yK (acceptence) mÍlaIdfõ § Ndú; fõ.  
(3) Yafõ; uxcqid (white-box) mÍlaIdfõ § uDÿldx.hl yeisÍu, moaO;shg ,ndfok wdodk u; muKla mokïj
    mÍlaId flf¾ .   
(4) tall mÍlaIdfõ§ iïmQ¾K moaO;sfha l%shdldÍ;ajh, iuia;hla f,i mÍlaId flf¾.    
(5) moaO;s (system) mÍlaIdj idudkHfhka fiajdodhl m%;s.%yK (user acceptance) mÍlaIdjg miqj isÿ flf¾.    

28. uDÿldx. mÍlaIdj iïnkaOfhka my; i|yka m%ldY w;=frka ksjerÈ jkafka l=ula o?

27. o;a; .e,Sfï wdlD;slrKh ms<sn| kS;sÍ;s wkqj my; i|yka l=uk o;a; .e,Sï rEigyk (DFD) ksjerÈ 
    jkafka o? (igyk : A - ndysr N+;d¾:hla , B - l%shdj,shla, C - o;a; .nvdjla)  

25. moaO;s ixj¾Ok Ôjk pl% (SDLC) wdlD;s iïnkaOfhka my; ljr m%ldY/h ksjerÈ o?

(1) A mu‚  (2) B mu‚ (3) C mu‚ 

(5) A iy C mu‚ (4) A iy B mu‚ 

A  -   iqp,H (agile) wdlD;sfha §, l%udkql+,j ixj¾Okh l< ls%hdldÍ uDÿldx.j, l=vd fldgia ksrka;rfhka 
      fiajdodhlhdg ,nd fokq ,efí.
B  -   wjYH;djkaf.a miq fjkialï i|yd Èhwe,s wdlD;sfha§ (waterfall model) myiqfjka bv ,nd.; 
      yels h.
C  -   fiajdodhlhdf.a wka;¾ l%shdldÍ;ajfhka f;drj uQ,dlD;s (prototyping) wdlD;sh l%shdfjys fhoúh
      yelsh.

(1) A1 - B1 ,  A2 - B2 ,  A3 - B3 (2) A1 - B2 ,  A2 - B1 ,  A3 - B3
(3) A1 - B2 ,  A2 - B3 ,  A3 - B1 (4) A1 - B3 ,  A2 - B1 ,  A3 - B2
(5) A1 - B3 ,  A2 - B2 ,  A3 - B1

A ,ehsia;=j

A1 - ;SrK iydh moaO;sh 
(Decision Support System)

A2 - wka;¾.; l<ukdlrK moaO;sh
 (Content Management System)

A3 - .kqfokq ieliqï moaO;sh 
(Trasaction Processing System)

B ,ehsia;=j

B1 - mqj;aa fjí wvúhl úia;r hdj;ald,Sk lsÍu, ks¾udKh lsÍu iy 
      l<ukdlrKh lsÍug bv fok moaO;shls

B2 - bf,lafg%dksl uqo,a yqjudre yiqrejk moaO;shls 

B3 - ft;sydisl o;a; u; mokïj úl=Kqï mqfrdal:kh i|yd 
      o;a; iy úYaf,aIK fuj,ï taldnoaO lrk moaO;shls

A
B C

1.0

A C

AB C
1.0

AB C
1.0A

B C
1.0

(1) (2)

(3) (4)

(5)

24. A ,ehsia;=fõ we;s f;dr;=re moaO;s j¾. iy B ,ehsia;=fõ we;s úia;rd;aul WodyrK i,ld n,kak.
      A iy B ,ehsia;=j, we;s whs;u w;r jvd;a iqÿiq .e<mSu f;darkak.
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(1) Order: CusId,  Order_Product: OrderId  
(2) Order: OrderId  Order_Product: OrderId
(3) Order: OrderId,  Order_Product: OrderId + ProdId
(4) Order: CusId + SellerId,  Order_Product: ProdId 
(5) Order: OrderId + CusId, Order_Product: OrderId 

30. Order iy Order_Product j.= i|yd jvd;a iqÿiq m%d:ñl h;=re ms<sfj,ska oelafjkafka my; ljrl o?

29. my; olajd we;s iïnkaO;d mßmdál igyk (relational schema) i,ld n,kak:

YsIH (Student) iy úIh (Subject) N+;d¾: w;r iïnkaO;dj ksjerÈj ksrEmKh lsÍu i|yd my; i`oyka l=uk
N+;d¾: iïnkaO;d rEmigyk (ER diagram) jvd;a iqÿiq fõ o? 

(i)  ER rEmigykaj, N+;d¾: we| we;af;a Wm,laIK (attributes) rys;j h. 
(ii) study - bf.k.ekSu 

igyka :

Student (StudentId, StudentName, Address, Gender, DateOfBirth)

Study (StudentId, SubjectId, Grade)

Subject (SubjectId, SubjectName)

Student Studies Subject
1 1

Student Studies Subject
1 m

Student StudySubject
m 1

Student StudySubject
n m

Student Studies Subject
n m

(1)

(2)

(3)

(4)

(5)

CusId Fname

Saman

Kalum

Kalum
Shiromi

Lname

Perera Dehiwala

Galle
Galle
Kandy

Gamage
Silva

Perera

Location

C001
C002
C003

C004

NameOrderId

Refrigerator

Mobile phone

Blender

Inkjet PrinterPP009

PB401

PM025

PR001

ProIdOrderId

A001

A002
A003

A003

A004

PR001

PB401
PM025

PR001

PP009

CusId SellerIdOrderId OrderDate

C002 S001A001
A002

A003
A004

S001

S002
S002

C002

C003

C004

2022-07-14
2022-07-14

2022-07-18
2022-07-20

Customer (mdßfNda.slhd) Product (NdKavh)

Order (weKjqï)
Order_Product (weKjqqï NdKavh) 

fj<|ie,la i|yd ilia lrk ,o f;dr;=re moaO;shl Ndú; lrk o;a; iuqodhlska w¾O jYfhka Wmqgd .;a
j.= lsysmhla my; oelafõ. tu j.= Ndú; lr wxl 30 isg 32 olajd m%Yakj,g ms<s;=re imhkak. 
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(1) CusId Wm,laIKh (attribute) u.ska j.=fõ tla tla Wm,elshdk (tuple) wkkHj y÷kd.kS.
(2) j.=j tys m%:u m%u; wjia:dfõ (First Normal Form - 1 NF) mj;S.
(3) j.=j tys fojk m%u: wjia:dfõ (Second Normal Form - 2 NF) mj;S.
(4) tla tla mdßfNda.slhdf.a weKjqï yiqrejkq ,nkafka wkkH úl=Kqïlrefjl= úisks. 
(5) j.=j ixhqla; m%d:ñl h;=rlska (composite primary key) iukaú; fõ. 

31. my; SQL m%ldYh l%shd;aul lsÍfuka miq m%;sodkh l=ula fõ o?

32. Order j.=j ie,lSfï§ my; i|yka l=ula ksjerÈ o?

33. m%u;lrKh (normalization) ixl,amh iïnkaOfhka my; i|yka l=uk m%ldY/h ksjerÈ o?

34. N+;d¾: iïnkaO;d wdlD;slrKh (ER Modelling) iïnkaOfhka my; l=uk m%ldY/h ksjerÈ o?

(1) B mu‚  (2) A iy B mu‚ (3) A iy C mu‚ 

(5) A,B iy C ish,a, u (4) B iy C mu‚ 

A  -   m<uq m%u; wjia:dfõ§ (1NF), j.=j ;=< we;s mrudKql Wm,laIK (atomic attributes) bj;a lrkq ,efí.

B  -   fojk m%u; wjia:dfõ§ (2NF), m%d:ñl h;=r (primary key) u; Wm,laIKj, wdxYsl mrdh;a;;dj 
       (partial dependency) bj;a lrkq ,efí .

C  -   f;jk m%u; wjia:dfõ§ (3NF), Wm,laIKj, ixl%dka;s mrdh;a;;dj (transitive dependency) bj;a 
     lrkq ,efí.

(1) A mu‚  (2) B mu‚ (3) A iy C mu‚ 

(5) A,B iy C ish,a, u (4) B iy C mu‚ 

A  -   ÿ¾j, N+;d¾:hla (weak entity) ;j;a N+;d¾:hla u; r|d mj;S.
B  -   jHq;amkak lrk ,o Wm,laIKhla (derived attribute) j.=jla ;=< § Wm,laIKhla f,i ksrEmKh fjhs.
C  -   N+;d¾:hl tlu fõ,dfõ§ nyq-w.h (multi-value) Wm,laIKhla iy ixhqla; (composite) 
      Wm,laIKhla wvx.= úh yelsh.

(1) (2)

(3) (4)

(5)

SELECT Customer.Fname, Customer.Lname, Order.OrderId 
FROM Customer INNER JOINO Order ON Customer.CusId = Order.CusId
WHERE Customer.Location= “Galle” ;

Kalum
Kalum
Shiromi

Gamage
Gamage
Silva

A001

A002
A003

Fname Lname OrderId

Shiromi Silva A002
Kalum Gamage A001
Fname Lname OrderId

A001

A002
A003

A004Kalum
Kalum
Kalum
Shiromi

Gamage

Gamage
Silva

Fname Lname OrderId

Perera

Perera
Kalum
Kalum
Shiromi

Gamage

Silva

A001

A002
A003

Fname Lname OrderId

Gamage
Kalum
Kalum
Shiromi

Gamage

Silva

A001

A002
A003

FnameLname OrderId
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Aut_Id

Aut_Name

Book STUDENTWrites borrowsAUTHOR

Qualifications

Book_Id

Book_Name
ISBN

Stu_Id

Stu_FName Stu_LName

Stu_Name
DOB

1 1m m

(1) A mu‚  

(2) B mu‚ 

(3) C mu‚ 

(5) B iy C mu‚ 

(4) A iy B mu‚ 

A  -   mßYS,lhdf.ka tlajrla muKla wdodkhla .kq 
      ,efí'

B  -   we,af.dß;ufha m%;sodkh (output) iEu úgu 9 fõ'

C  -   we;=<;a lr we;s ish¨u ixLHdj, tl;=j fuu 
      we,af.dß;uh m%;sodkh lrhs

wdrïNh

n  wdodkh lrkak

a = a - 1

r = r + n

r m%;sodkh lrkak

wjidkh

Tõ

Tõ ke; 
ke; 

a = 10
r = 1

n < 0 o?

a >= 0 o?

35. my; N+;d¾: iïnkaO;d rEmigyk (ER diagram) u.ska isiqka mqia;ld,hlska fmd;a ,nd.kakd ixisoaêhla
    ksrEmKh lrhs' § we;s N+;d¾: iïnkaO;d rEmigyk i|yd jvd;a iqÿiq j.= ,ehsia;=j my; ljrla o?

36. oS we;s .e,Sï igykska m%ldYs; we,af.dß;uh (algorithm)
     iïnkaOfhka my; i|yka l=uk m%ldY/h ksjerÈ o? 

igyk; author - f,aLlhd ,book - fmd;,student - YsIHhd,write - ,sùu,borrow - ;djld,slj .ekSu 

BOOK (Book_Id, Book_Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB)
AUTHOR (Aut_Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut_Id, Qualifictions)

BOOK (Book_Id, Book_Name, ISBN)
STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB)
AUTHOR (Aut_Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut_Id, Qualifictions)

BOOK (Book_Id, Book_Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu_Id, Stu_FName, Stu_LName, DOB)
AUTHOR (Aut_Id, Aut_Name, Qualifictions)

BOOK (Book_Id, Book_Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu_Id, Stu_Name, DOB)
AUTHOR (Aut_Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut_Id, Qualifictions)

BOOK (Book_Id, Book_Name, ISBN, Stu_Id, Aut_Id)
STUDENT (Stu_Id, Stu_Name, DOB)
AUTHOR (Aut_Id, Aut_Name)
AUTHOR_QUALIFICATION (Aut_Id, Qualifictions)
BORROW (Aut_Id, Book_Id)
WRITE (Aut_Id, Book_Id)

(1)

(2)

(3)

(4)

(5)
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(1) Nimal Colombo 25

(4) Result is ( 2,4 )

(4) Nimal Kandy 18

(2) Result is 2

(2) Nimal, Colombo, 25

(5) Result is +2

(5) Nimal 18 Kandy 

(3) Result is -2

(1) [ 10, 50, 60 ]
(4) [ 20, 30, 40, 50 ]

(2) [ 10, 20, 40, 60 ]
(5) [ 20, 30, 50, 60 ]

(3) [ 10, 30, 50, 60 ]

(3) Nimal, Kandy, 18

(1) 0 (4) 12(2) 1 (5) 25(3) 3

(1) 18 (4) 38(2) 24 (5) 39(3) 29

x = int ( input ( ) )
x = ( x % (x - 21) ) **3
print ( x )

37. my; oelafjk mhs;ka fla;fha wdodkh 25 jQ úg, m%;sodkh l=ula fõ o? 

38. my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o?  

39. my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o?  

40. my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o?  

41. my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o?  

def fun ( paral , para2 ) :
 x =  foo ( para2 , paral ) 
 return x

def foo  ( para3 , para4 ) :
 return para3 - para4 

result = fun ( 2,4 )
print ( “Result is ” + str (result) )

def foo  ( name , age = 18 , address = “Kandy” ) :
 print ( name, address, age )

foo ( “Nimal” , 25 , “Colombo” )

numbers = [ 10, 20, 30, 40, 50 ]
numbers . pop (1)
numbers . append (60)
numbers . pop (2)
print ( numbers )

val = 9
for  i   in   range (5) :
 for   j   in   range (2 ,3 ,1) :
  val    + = 1
  if   (val % 2) == 0 :
   continue
   val   += 2
  else :
   val   += 2
print (val) 
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(1) <i>, <em>, <li>, <br>
(4) <i>, <u>, <br>, <sup>
(2) <b>, <i>, <em>, <h1>

(5) <u>, <i>, <ol>, <b>
(3) <b>, <em>, <sup>, <li>

42. mhs;ka Ys%; iïnkaOfhka my; i|yka l=ula ksjerÈ jkafka o?

43. mdGhl we;s jpkhla osiafjk wdldrh fjkia lsÍu i|yd my; l=uk HTML Wiq,k Ndú; l< yels o?

44. my; oelafjk HTML fla; LKAvfha m%;sodkh l=ula fõ o?

(1) B mu‚  (2) C mu‚ (3) A iy C mu‚ 

(5) A,B iy C ish,a, u (4) B iy C mu‚ 

(2)     Vegetable
     Potato
         Fruit
     Orange

(4) 1.  Vegetable
 Potato
     2.  Fruit
 Orange

A  -   mhs;ka Y%s;hlg w.hka iuQyhla we;s o;a; jHqyhla (data structure) m%;Hd.ukh (return) l< yelsh.
B  -   mhs;ka Ys%;hla, th lsisÿ mrdñ;s heùulska f;drj Ndú; l< yelsh.
C  -   mhs;ka Y%s;hlg mrdñ;Ska, w.hla (value) fyda fhduqjla (reference) fyda f,i heúh yels h.

45. HTML iy CSS iïnkaOfhka my; ljr m%ldY/h ksjerÈ o?

46. cd;sl wOHdmk wdh;kfha fjí wvúhg wêiïnkaOlhla (hyperlink) ks¾udKh lsÍug fhdod.; yels HTML 
    fla; fma<sh my; ljrla o? (fjí wvúfha taldldÍ iïm;a ksYapdhlh (URL) http://nie.lk fõ.)

(1) A mu‚  (2) A iy B mu‚ (3) A iy C mu‚ 

(5) A,B iy C ish,a, u (4) B iy C mu‚ 

A  -   HTML wx. (elements) ;srhl Èia l< hq;= wdldrh CSS Ndú;fhka úia;r l< yels h.
B  -   HTML msgq lsysmhl ú,dih (style) w¾:oelaùug ndysr (external) CSS Ndú; l< yels h.
C  -   tla HTML wx.hlg (element) ú,dihla fh§ug fma<s.; (inline) CSS Ndú; l< yels h.

47. PHP ys wrdjla (array) f.dvke.Sug my; ljrla Ndú; l< yels o?

(1) A mu‚  (2) B mu‚ (3) C mu‚ 

(5) B iy C mu‚ (4) A iy C mu‚ 

A  -   $city[ ] = array( “Colombo” );
B  -   city[ ] = “Colombo”; 
C  -   $city = array( “Colombo” );

(1) <a src = http://nie.lk>National Intitute of Education</a>
(2) <a href = “http://nie.lk”>National Intitute of Education</a>
(3) <a img = http://nie.lk>National Intitute of Education</a>
(4) <a href = “http://nie.lk”</a>National Intitute of Education>
(5) <a src = http://nie.lk</a>National Intitute of Education>

(1)     Vegetable
     Potato
         Fruit 
     Orange

(3)     Vegetable
     Potato
         Fruit
     Orange

(5)     Vegetable
     - Potato
         Fruit
     - Orange

<dl>
 <dt> Vegetable </dt>
     <dd> Potato </dd>
 <dt> Fruit </dt>
     <dd> Orange </dd>
</dl>
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49. my; ljr m%ldY/h ksjerÈ fõ o?

(1) A mu‚  (2) A iy B mu‚ (3) A iy C mu‚ 

(5) A,B iy C ish,a, u (4) B iy C mu‚ 

A  -   oekg mj;sk laIqø ilikj, (microprocessors) iSñ; yelshdjka uÕyrjd .ekSug lafjdkagï 
      mß.Kkh (quantum computing) úl,amhla úh yels h.
B  -   ixlS¾K .eg¨ úi£u i|yd kj mß.Kk wdlD;s f.dvke.Sug l=yqUq ckmoj, (ant colony) p¾hd 
      jeks iajNdúl ixisoaê Ndú; l< yels h.  
 C  -   úfYaI{ moaO;shl (expert system) we;s wkqudk tkaðu (inference engine) ;u ;SrK .ekSu i|yd 
      oekqï mdolhl (knowledge base) we;s lreKq (facts) Ndú; lrhs.       

50. my; ljr m%ldY/h ksjerÈ fõ o?

(1) A mu‚  (2) B mu‚ (3) C mu‚ 

(5) B iy C mu‚ (4) A iy C mu‚ 

A  -   e-jd‚cH (e-commerce), .ekqïlrejka iy úl=Kqïlrejka w;r fN!;sl wka;¾l%shd wju lsÍug 
      Èßu;a lrhs.

B  -   ud¾..; f.ùula w;r;=r Kh m; (credit card) ysñlref.a cx.u ÿrl:khg tlajrla muKla 
      Ndú; l< yels uqrmohla (One Time Password - OTP) heùfï m%Odk wruqK jkafka ldâm; ysñlre 
      oekg isák ia:dkh y÷kd .ekSuhs.  
 
C  -   Bitcoin hkq m%uqL w;:H (virtual) uqo,a tallhls.       

48. MySQLi l%shdmámdá l%uh (procedural method) Ndú; lrñka Employees (fiajlhska) kï o;a; iuqodhg

    iïnkaOùug fhdod .kakd w¾O jYfhka iïmQ¾K lrk ,o PHP WmfoaYdj,shla my; oelafõ.tys A   , B  iy 

     C  ysia;eka msrùu i|yd jvd;a iqÿiq fhÿï ms<sfj,ska oelafjk jrKh l=ula o?

(1) $sql, $conn, $Employees 
(4) Employees, $conn, $sql 
(2) $conn, $sql, Employees 

(5) Employees, $sql, $conn 
(3) $Employees, $conn, $sql 

<?php
 $servername = “127.0.0.1”;
 $username = “username”;
 $password = “password”;
 $conn = mysqli_connect($servername, $username , $password);
 if (!conn)  {
  die( “connection failed:  ” . mysqli_connect_error( ) );
 }
 $sql = “CREATVE DATABASE _____________”;
 if (mysqli_query(________ , __________ ) {
  echo “Database created successfully”;
 } else {
  echo “Error creating database: ” . mysquli_error($conn);
 }
 mysquli_close($conn)
?>
 

A
B C

* * *
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 ioyd muKs

fojk m;%h ioyd

fldgi

tl;=j

m%Yak wxlh ,enQ ,l=Kq

1
2

3
4
5
6

7
8

9 
10

B

A

ixfla; wxl

wjidk ,l=Kq

b,lalfuka

wl=frka

W;A;r mÍlaIl 1

W;A;r mÍlaIl 2

,l=Kq mÍlaId lf<a

wëlaIKh lf<a

fuu m%Yak m;%h msgq 13 lska hqla; fõ.

fuu m%Yak m;%h A iy B hk fldgia follska
hqla; fõ . fldgia folg u kshñ; ld,h meh 
;=kls.

.Kl hka;% Ndú;hg bv fokq fkd,efí.

ish¨ u m%Yakj,g ms<s;=re fuu m;%fha u imhkak. 
Tfí ms<s;=re , m%Yak m;%fha bv i,id we;s 
;ekaj, ,súh hq;= h. § we;s bv m%udKh ms<s;=re 
,sùug m%udKj;a nj o §¾> ms<s;=re 
n,dfmdfrd;a;= fkdjk nj o i,lkak.

fuu fldgi m%Yak yhlska iukaú; fõ. ñka m%Yak 
y;rlg muKla ms<s;=re imhkak. fï i|yd 
imhkq ,nk lvodis mdúÉÑ lrkak.

iïmQ¾K m%Yak m;%hg ms<s;=re kshñ; ld,h 
wjika jQ miq A iy B fldgia tla ms<s;=re m;%hla 
jk fia A  iy B fldgia iu. ms<s;=re imhk ,o 
lvodis msgqmiska ;sfnk mßÈ wuqKd úNd. 
Yd,dêm;sg Ndr fokak.

m%Yak m;%fha B fldgi muKla úNd. Yd,dfjka 
msg;g f.k hdug Tng wjir we;.

.

.

.

.

.

.

.

jeo.;a :

THEORY

REVISION

GROUP

PAPER

Name
ku

ID 
nb

School
mdi,

Phone 
nb

Genaral Certificate of Education (Adv. Level) Examination ,  2022(2023)

A fldgi - jHqy.; rpkd
 msgq (1 - 7)

 msgq (8 - 13)
B fldgi - rpkd

ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha
ä,aIdka úchisxyDilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha

ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha

ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha
ä,aIdka úchisxyDilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha



- 1 -

ä,
aId

ka ú
ch

isxy

;s;gu I.C.T. ä,aIdka úchisxy

Advanced Level ICT

1. (a) my; i|yka HTML fla; LKavh fjí w;ßlaiqjla (web browser) u.ska úoeyq (render) úg 
      wfmalaIs; m%;sodkh w¢kak.  

 (b) wNHka;r (interíl) CSS iu`. iuQy jrl (group selectors) fhdod.ksñka my; ioyka HTML fla;h 
     kej; ,shkak.   

igyk : my; lv bßj,ska olajd we;s j,ska olajd we;s fldgqj fjí w;sßlaiqfõ m%o¾Yk wjldYh
          (display area) f,i i,lkak.

Afldgi

 m%Yak y;rg u ms<s;=re fuu m;%fha u imhkak�

<html>
<body>
<table border=1 >
 <tr> <th> Designation </th> <th> Contact Telephone Numbers </th> </tr>
 <tr> <td rowspan=2> Principal </td> <td> 061-2223211 </td> </tr>
 <tr> <td> 067-5557772 </td> </tr>
 <tr> <td> Vice Principal </td> <td> 061-5557771 </td> </tr>
 <tr> <td colspan=2> Common Phone Number: 019-2233445 </td> </tr>
</table>
</body>
</html>

<html>
<head> <title> Cascading Style Sheets </title> </head>
<body>
<h1 style= “color:blue;text-align:center”> Introduction to Cascading Style Sheets </h1>
<h2 style= “color:blue”> CSS can be applied to html documents in three different ways. </h2>
</body>
</html>

fï ;Srfha 
lsisjla 

fkd,shkak
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 (c) fjí w;ßlaiqjla u.ska úoeyQ (render) rEmh 1 ys oelafjk HTML wdlD;s m;%h (form) i,lkak'

<html>
<head> Registration Form </head>
<body> 
<h3> Registration for Examination </h3>
 
<form ............... = “process.php” ................. = “post”>
<div> ....................<input ............... = “.............” ................... = “name”> </div>

<p>
  <div>
 Selection Examination Module: <p> 
 <input ....... = “.............”  .............. = “module[ ]” ............... = “ICT” /> ............. <br>
 <input ....... = “.............”  .............. = “module[ ]” ............... = “English” /> ............. <br>
 <input ....... = “.............”  .............. = “module[ ]” ............... = “IQ” /> ............. <br>
  </div>
 <br>
  <div>
 Prefered Medium :
 
 <input .......... = “...............”  ............... = “language” .......... = “Sinhala” .......... /> Sinhala
 <input .......... = “...............”  ................ = “language” ............ = “Tamil” /> Tamil
 <input .......... = “...............”  ................ = “language” ............ = “English” /> English
</div>
<div>
  <br>
Select Test Center :
  <................ name = “Center”>
 <................ .................... = “Colombo” selected> .................. </ .............................>
 <................ .................... = “Matara” > ...................... </ ............................>
 <................ .................... = “Jaffna” > ...................... </ ..............................>
</.....................> 
</div>
  <br>
  <input type = “submit”      name = “submit”     value = “submit”>
</form>
</body> 

</html> 
 

fï ;Srfha 
lsisjla 

fkd,shkak

wod< HTML fla;h (wiïmQ¾K) my; oelafõ.
rEmh 1 ys oelafjk m%;sodkh ,nd .ekSug
yelsjk mßÈ tys we;s ysia;eka iïmQ¾K lrkak'

rEmh 1
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2. (a) § we;s ,ehsia;=fjka jvd;a iqÿiq whs;u f;dard my; m%ldYj, ysia;eka mqrjkak' 

 (d) by; (c) fldgfia i|yka wdlD;s m;%h fhduq (submit) lsÍfuka wk;=rej process.php WmfoaYdj,sh 
       (script) l%shd;aul flf¾' wdlD;s m;%h fhduq lsÍfuka miqj ku (name), udOH (medium) iy úNd.
     uOHia:dkh (test center) m%o¾Ykh lsÍu wjYH fõ' fuu wjYH;dj imqrd,Su i|yd my; PHP 
     fla; LKavh (process.php) iïmQ¾K lrkak'

 (i) isiqka lKavdhu'''''''''''''''''''''''''''''' u`. fkdyeßfha kï Tjqka oekg mj;sk mqia;ld, moaO;sh 
    ms<sn| wdrïNfha§ u oekqj;ajkjd we;' 

 (ii) iïm;a iSudiys; ùu iy wdfhdackhg iß,k mßÈ m%;s,dN fkdue;sùu fya;=fjka úÿy,am;s;=ud
    isiqkaf.a fhdað; úi÷u m%;slafIam lrhs' fuhska fmkajkafka isiqka ixj¾Okh lrk ,o úi÷fï
    '''''''''''''''''''''''''''fkdue;s njhs' 

 (iii) oekg mj;sk o;a; iuqodh w¨;a úi÷fï fldgila f,i Ndú; lrkafka kï muKla wdo¾Ykh 
     lrk ,o moaO;sh ms<sf.k Ndú; lrk nj mqia;ld, ld¾huKav,h oekqï fohs' fuhska 
     fmkajkafka isiqka ixj¾Okh lrk ,o úi÷fï ''''''''''''''''''''''''''''''''''''' fkdue;s njhss' 

fï ;Srfha 
lsisjla 

fkd,shkak

<?php
if ($_SERVER[ “REQUEST_METHOD” ] = = “POST” ) {
 $name = $_....................................... [ “.................................” ] ;
 $medium = $_....................................... [ “.................................” ] ;
 $center = $_....................................... [ “.................................” ] ;
}
echo “ <h2> Your Input : </h2> ” ;
echo $.................................; echo “ <br> ” ;
echo $.................................; echo “ <br> ” ;
echo $.................................; echo “ <br> ” ;
?>

Tfí mdif,a Wiia fm< ICT úIh yodrk ñ;=rka lsysmfofkl= mdi,a mqia;ld,h jeäÈhqKq lsÍu 

ms‚i ud¾..; mqia;ld, l<ukdlrK moaO;shla (Online Library Management) y÷kajd§ug 

;SrKh lr we;' wjYH;d ;uka okakd nj Wml,amkh lrñka m<uq mshjr f,i moaO;s ixj¾Okh

wdrïN l< Tjqyq cx.u mßYS,l w;=re uqyqK;la (mobile user interface) iy o;a; iuqodhla 

(database) iys;j ;u moaO;sh iïmQ¾K l<y' moaO;sh iïmQ¾K lsÍfuka miqj Tjqyq wdo¾Ykh 

iy moaO;s ia:dmkh (system development) i|yd mdif,a úÿy,am;s;=ud iy mqia;ld, ld¾h

uKav,h yuqjQy' Tjqka ilia l< mqia;ld, moaO;shg m%fõY ùu i|yd tla tla mka;s ldurhg 

mß.Klhla ;sîu wjYH fõ' 

mqia;ld,h i;=j fmd;a iy neyer§ï jd¾;d ;nd.ekSu i|yd ukdj l%shd;auljk ir, mßYS,l

w;=reuqyqK;la iys; o;a; iuqodhla oekgu;a mj;sk nj idlÉPdfõ§ Tjqyq oek.;ay'

,ehsia;=j : {uQ,sl úu¾Ykh (preliminary investigation) ";dlaIKsl YlH;dj (technical feasibility)" 
              wd¾Ól YlH;dj (economic feasibility)"fufyhqï YlH;dj (operational feasibility)" 
              wdh;ksl YlH;dj (organizational feasibility), .eg¨ w¾:lrKh (problem definition), 
              moaO;s ia:dmkh (system development) } 
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 (b) my; § we;s f,an,a lrk ,o o;a; .e,Sfï igyk (DFD) .Dy NdKav idmamqjl ñ,§ .ekSfï 
    l%shdldrlï ksrEmKh lrhs. 

   (ii)  by; § we;s o;a; .e,Sï igyfka fldmuK l%shdj,s (processes), ndysr N+;d¾: (external entities)
      iy o;a; .nvd (data stores) ixLHdjla fmkakqï lrhs o?  

fï ;Srfha 
lsisjla 

fkd,shkak

   (i)  P  ,  Q  ,  R   iy  S   i`oyd iqÿiq whs;u my; § we;s ,ehsia;=fjka f;dard ,shkak.  

,ehsia;=j : {jd¾;d ckkh lsÍu" bkafjkagßh" f.ùï ,ÿmf;a msgm;" .kqfokqlre" .kqfokqlref.a 

              úia;r" whs;u úia;r" l<ukdlre" wf,úlre" wf,ú lsÍï} 

P    -  ....................................... Q   - .......................................

R   - ....................................... S    - .......................................

l%shdj,s .Kk  : ..................................................

o;a; .nvd .Kk : ..................................................

ndysr N+;d¾: .Kk : ..................................................

.kqfokqlre

.kqfokqlref.a 
weKjqu ,eîu iy

 Ndr .ekSu

f.ùï yeisrùu

f.ùï 
 ,ÿm;

wf,ú

wf,ú lsÍï

úia;r

whs;u
 úia;r

ñ,
 úia;r

f;d.
 úia;r

f;d.
  yeisrùu

f.ùï
 ,ÿmf;a msgm;

b,a,Su

l<ukdlrK 
jd¾;d

l<ukdlre

f.ùï  
úia;r

fnodyeÍfï
igyk 

weKjqï úia;r

.kqfokqlref.a 
weKjqu

igyk :   ixfla;h u.ska lsysmúgla olajd we;s ndysr N+;d¾: (external entities) 
            fmkakqï lrhs.
 

R

Q

S

P

1.0

2.0

3.0

4.0 D1

D2
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3. (a) jD;a;hl j¾.M,h .Kkh lsÍug iy m%;sodkh lsÍu i|yd jQ we,af.dß;uhla (algorithm) fjkqfjka 

      .e,Sï igykla we£ug wjYH fõ' jD;a;h wrh wdodkh (input) f,i ,ndfoa'  

   (ii) jd‚c fmr ksñ meflac (Commercial-Off-The-Shelf (COTS) ) uDÿldx. j, tla jdishla ,shkak.  

 (c) (i) iudka;r ia:dmkh (parallel deployment) iy kshdul ia:dmkh (pilot deployment) w;r we;s tla
       fjkialula ,shkak.

 (b) my; mhs;ka fla;fha m%;sodkh l=ula o?

 (c) m%;sodkh f,i ‘aeee’ ,nd .ekSug by; (b) fldgfia bj;a l< hq;= fla; fma<s(h) l=ula o?

wdrïNh

ke;

Tõ

wjidkh

fï ;Srfha 
lsisjla 

fkd,shkak

igyk : jD;a;hl j¾.M,h = 3.14 x wrh x wrh 
wdodkh RK ixLHdjla kï we,af.dß;uh j¾.M,h .Kkh fkdl< hq;=h'  
ysiaj we;s wx. y;r i|yd kshñ; wka;¾.;hka ,shñka .e,Sï igyk iïmQ¾K lrkak'  

S = “Advanced level”
S1 = “  ”
for c in s :
 if c in ( “a” , “e” , “i” , “o” , “u” ) :
  pass
 else :
  S1 = S1 + c
print (S1)
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4. (a) my; m%ldY i|yd jvd;a iqÿiq whs;uhka § we;s ,ehsia;=fjka f;dard ,shkak'  

   (i)  ..............................................j,§ úl=Kqïlrefjda ;ukag úlsŒug yels NdKavj, fyda fiajdj,
     ñ, .Kka i|yd ,xiq bÈßm;a lr;s.  

   (i) iïm;a imhd .ekSu ms<sn| tla u;hla jkafka Wmßu b,a¨u i,ld mß.Kl oDvdx. iaÓrj ñ,§
     .ekSuhs'fuu m%fõYfha m%Odk wjdish l=ula o?  

   (ii) tlu ud¾..; fõÈldjl§ (online platform), ud¾..; úl=Kqïlrejka fndfyda fofkl= ixikaokh 
      lsÍug .............................................. .ekqïlrejkag bv i,ihs.  

   (ii) by; (b) (i) ys i|yka wjdish u.yrjd f.k, Wmßu iïm;a b,a¨fï wjia:d ;Dma;su;a lsÍug Tng
      .; yels úl,am úi÷u l=ula o?  

 (d) mdG f.dkqjl (text file) [A] wka;¾.;h ;j;a mdG f.dkqjlg [B] msgm;a lsÍu fla;fha wruqK hehs
    Wml,amkh lrñka my; i|yka mhs;ka fla;fha ysia;eka mqrjkak.

 (b) my; § we;s úia;rh u; mokïj, § we;s m%Yakj,g ms<s;=re ,nd§ug jvd;a fhda.H jpkh fyda 
     jdlH LKavh ,shd olajkak.

,ehsia;=j : { e- fj<|fmd<, iuQy ñ,§ .ekSu (group purchasing) ,ud¾..; fjkafoais (online 
                     auctions), ud¾..; m%;sfjkafoais (online reverse auctions) }

fï ;Srfha 
lsisjla 

fkd,shkak

A = input ( “Enter the name of text file A” )
B = input ( “Enter the name of text file B” )

f1 = ......................... (A, ......................)
f2 = ......................... (B, ......................)
for line in .................... :
 f2.write (....................)
f1.   .................
f2.   .................

Y%S ,xldj ;=< uE;l § y÷kajd ÿka cd;sl bkaOk wjir m;% l%uh,cd;sl wNsfhda. id¾:lj ch.ekSu
i|yd f;dr;=re yd ikaksfõok ;dlaIKh Ndú; l< yels wdldrh ms<sn| tla WodyrKhls. fok ,o
i;shla i|yd, Wmrsu fiajdodhl oDvdx. iïm;a Wmfhdackh (maximum server hardware resource 
utilization) isÿ jkafka flá ld,hlg (Wod: iq¿ meh .Kkla) muKla jk w;r b;sß ld,fha moaO;sh
b;d wvq iïm;a b,a¨ula hgf;a l%shd;aul jk nj ksÍlaIKh lr we;'
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 (c) wdyrK l%shdlrjqï pl%fha (fetch-execute cycle) mshjr my; mßÈ fõ:

 

,ehsia;=j : { f.dkqj, ld¾hnoaO tallh (functional unit), Wmfoi, u;lh, msgqj, l%uf,aL >klh}

fï ;Srfha 
lsisjla 

fkd,shkak

***

2. tu Wmfoi, Wmfoia frðia;rhlg mQrKh fõ.

3. Wmfoia frðia;rfha we;s Wmfoi úfla;kh flf¾.

5. B<Õ Wmfoi fj; fhduq lsÍu i|yd l%uf,aL .Klh (program counter) fjkia flf¾.

6. mshjr 2 isg kej; isÿ lrhs.

4. úfla;kh lrk ,o Wmfoia, md,k ix{d wkql%uhla f,i CPU ys md,k tallh CPU ys wod<
    ...............Q................. fj; fhduq lrhs.

1. l%uf,aLfha wod< Wmfofiys u;l fhduqj (memory address), ............P.............g mQrKh (load) fõ.

(d) (i) § we;s ;d¾lsl mßm:h ioyd i;H;d j.=j iïmQ¾K lrkak.   

(d) OSI fhduq wdlD;sh (reference mpdel) iy TCP/IP wdlD;sh w;r wkqrEmSh;dj my; rEmfha oelafõ.
      P, Q, R, S, T iy U f,an,j,ska ksrEms; ia;rj, ksjerÈ kduhka ,shd olajkak.    

 (ii) fuu i;H;d j.=j (A,B wdodk iy Q m%;sodkh jk) iys; uQ,sl ;¾lk oajdrh l=ula o?

A Q

B

0
0

1
1

1

1

0

0

A B X Y Q
x

Y

P    iy   Q   f,an,j,g jvd;a iqÿiq whs;uhka my; olajd we;s ,ehsia;=fjka f;dard ,shkak.

P        - ..............................................

Q       - ..............................................

P  ...................................................

Q  ...................................................

R  ...................................................

S  ...................................................

T  ...................................................

U  ...................................................

bÈßm;a lsÍï ia;rh

ieis ia;rh

m%jdyk ia;rh

fN!;sl ia;rh
cd, m%fõY ia;rh

OSI fhduq wdlD;sh TCP/IP wdlD;sh

P

Q

S

R

T

U
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f;dr;=re yd ikaksfõok ;dlaIKh

Information & Communication Technology
II
II

wOHhk fmdÿ iy;sl m;% Wiia fm< úNd.h  2022 (2023) 

B fldgi

´kEu m%Yak y;rlg muKla ms<s;=re imhkak

20 S II

ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha
ä,aIdka úchisxyDilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha

ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha

ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha
ä,aIdka úchisxyDilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha ä,aIdka úchisxy Dilshan Wijayasingha

*

(iii) Z m%;sodkh i|yd .=‚;j, tl;=fjys (sum - of -products ) jvd;a ir,;u m%ldYh ldfkda is;shu 
     Ndú;fhka jHq;amkak lrkak. Æm (loops) meyeÈ,s f,i ldfkda is;shfï fmkajkak.   

(ii) by; (b) (i) ys oelafjk ir,;u m%ldYh i|yd OR iy AND oajdr muKla Ndú;fhka ;d¾lsl 
    mßm:hla we| olajkak.   

(iii) by; (b) (i) ys oelafjk ir,;u m%ldYh i|yd NAND oajdr muKla Ndú;fhka ;d¾lsl mßm:hla we|
     olajkak.   

(b) (i)  nq,sfha ùc .‚;h Ndú;fhka ABC + ABC + ABC + ABC nQ,Sh m%ldYh BC + AC + AB g iudk jk 

        nj fmkajkak.
 

5. (a) wdodk P , Q yd R iy m%;sodkh Z jk my; rEmfha § we;s ;¾lk mßm:h i,lkak.
 

P Q R

Z

(i) by; mßm:h i|yd iïmQ¾K i;H;d j.=j w¢kak.

(ii) by; mßm:hg wod< ldfkda is;shu is;shu my; wdlD;sh mßÈ iïmQ¾K lrkak.   

00

0

1

01 11 10

R

PQ
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(i) oS we;s ,smsk ldKavfha m<uq fhduqj (address) iy wjidk fhduqj ,shkak'   

(ii) oS we;s ,smsk ldKavfha Wmcd, wdjrKh (subnet mask) ;s;a oYul wxlkhlska (dotted decimal
     notation) ,shd olajkak'  

(ii) ux yiqrejl (router) m%Odk ld¾hhka folla ,shd olajkak'  

(iii) wjYH Wmcd, .Kk ks¾udKh lsÍug wjeis i;aldrl ìgq (host bits) .Kk fldmuK o?

(iv) Wmcd,kfhka wk;=rej my; olajd we;s j.=j iïmQ¾K lrkak'

(b) ;u fomd¾;fïka;= y;r w;r fnod yeÍu i|yd ABC wdh;kh fj; 192.248.154.0/25 IP ,smsk ldKavh 

   ,eî we;s nj i,lkak.
 

6. (a) o;a; .=ma; fla;kh iïnkaOj my; § we;s fþofha  P  isg U  olajd f,an,a lr we;s ysia;ekaj,g 
      wdfoaY l< yels jvd;a iqÿiq mo ,shd olajkak'
 

(c) (i) mßYS,l o;a; m‚úv kshudj,sh (UDP) iy iïfma%IK md,k kshudj,sh (TCP) hk m%jdyk 
      ia:rfha kshudj,s w;r we;s tla fjkialula ,shkak.

(ii) .;sl Odrl md,k kshudj,s (DHCP) fiajdodhlhl l%shdldÍ;ajh l=ula o?  

(d) (i) jiï kdu moaO;s (DNS) fiajdodhlhl l%shdldÍ;ajh l=ula o?

iuñ;sl h;=re fla;kh (symmetric key encryption) iy wiuñ;sl h;=re fla;kh (asymmetric 
key encryption) jYfhka kï lrk ,o .=ma; fla;k Ys,amSh l%u (encryption techniques) folla 

mj;S'.......................... h;=re fla;fha §, f;dr;=re .=ma; fla;kh iy úfla;kh (decryption) 
i|yd tlu h;=r fhdod .efka ' fuu l%ufha§ mßYS,lhska úiska f;dr;=re yqjudre 

lsÍug''''''''''''''''''''''''''h;=rla yjqf,a mßyrKh l< hq;=h' '''''''''''''''''''''''''''''h;=re fla;kfha§ 

f;dr;=re .=ma; fla;kh iy úfla;kh i|yd fjkia h;=re Ndú; flf¾' fuu l%ufõofha§ 

mßYS,lhskag idudkHfhka ''''''''''''''''''''''''''''h;=r iy''''''''''''''''''''''''''''''h;=r f,i kï lrk 

,o wiudk h;=re hq.,la we;' tla h;=rla .=ma; fla;kh i|yd fhdod .kakd úg wfkla h;=fr-

ka'''''''''''''''''''''''''''kej; wdrïNl ir, fm<g (plain text) úfla;kh l< yelsh'

P

Q R

S T

U

by; IP ,smsk ldKavh my; wjYH;d iïmQ¾K lrk f,i Wmcd,kh lsÍu wjYH fõ' tla tla
fomd¾;fïka;=j fjka fjka f.dvke.s,sj, ia:dmkh lr we;s nj Wml,amkh lrkak' 

.sKqï

mrsmd,k

fiajd

úsl=Kqï

fomd¾;fïka;=fõ kuWmcd, wxlh
(Subnet Number) (Department Name)

mrs.Kl ixLHdj
(Number of Computers)

S001
S002
S003
S004

30
28
18
24

Wmcd,
wxlh

Wmcd,
wdjrKh

úldYk ,smskhcd, fhduqj Ndú; l< yels 
m<uq IP fhduqj

Ndú; l< yels 
wjidk IP fhduqj

(Subnet mask) (IP address) (IP address)
(Network 
Address)

(Broadcast 
Address)

S001
S002
S003
S004
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(i) fok ,o ixo¾Nfha iaùh-iajhxlrK (self-autonomous) tacka;j(rhd)re ljq o?   

(ii) P wka;¾l%shdjg me<j, úia;r o;a; iuqodfha iq/lSu o, tacka; 1 i|yd tajd ,nd§uo we;=<;a fõ' R 
    wka;¾l%shdjg o;a; iuqodh lshùu o, fijqï m%;sM, o;a; iuqodfha ,sùu o we;=<;a fõ' Q iy S wka;¾
    l%shd myokak'

(iii) moaO;sfha È.= ld,Sk Ndú;hlska miq, o;a; iuqodh wjYH ish¨u f;dr;=rej,ska iukaú; hehs is;d"
     fijqï tacka; bj;a lsÍug ;SrKh flf¾' fuu bj;a lsÍfuka isÿjk m%Odk wjdish ,shd olajkak'

(i) úlsŒï, yß;d.drh wjg fjfik m%cdjg iSud lsÍfï jdishla ,shd olajkak'

(ii) ud¾..; f.ùï myiqlu imhk ;=re Ndú; l< yels úl,am f.ùï l%uhla ,shd olajkak

(iii) Tyq ;lald,s j.dlr, ¨Kq oeuQ úg úh<s ;lald,s iq¿ wyrla (snack) f,i ud¾..; l%uhg wf,ú lrhs' 
     w.h jeä lsÍu f,i y÷kajk fuhska jeä ,dNhlaa ,efí. Tyqf.a b-jHdmdrhg fuu w.h jeä lsÍu 
     ksid ,efnk ;j;a jdishla ,shd olajkak'

(i) A , B iy C f,i kï lr we;s IoT ixrpl" ikao¾Nfha úia;r
   lr we;s ixrpl yd .<mkak'

(ii) M B;,h tla ÈYdjlg muKla fhduqjk fia fmkajd we;af;a 
    wehoehs myokak'

(b) f;;uk ixfõolh" 1 “jvd;a úh<s” yd 10 “jvd;a 
    f;;” f,i f;;uk uÜgï 10 la okajhs' mj;ajd 
    .; hq;= wfmalaIs; f;;uk uÜgu 8 fõ' mi úh<s
    úg lrduh iajxl%Shj újD; lsÍug;a, mfia m%udKj;a
    f,i c,h we;s úg, c,h heùu k;r lsÍug;a
    we,af.dß;uhla ol=Kq miska fmkajd we;' tys X,Y 
    iy Z f,i f,an,a lr we;s ia:dk i|yd iqÿiq m%ldY 
    ,shd olajkak'

 

(c) yß;d.drfha ljrla wëlaIKh i|yd LDR ixfõolhla Ndú;d l< yels o?

(d) yß;d.drh i|yd nyqtacka; moaO;shla (rEmh 2) fhdað; h' tu moaO;sfha§ cx.u ÿrl:khlska .kq ,nk 
    me<j, PdhdrEm me< o;a; iuqodfha .nvd flf¾' nyqtacka; moaO;sh my; mßÈ l%shdlrhs'

(e) wjg fjfik .eKqïlrejkag yß;d.drfha wiajekak wf,ú lsÍug ud¾..; fj<|ie,la whs;slre wrUd 
    we;'

[igyk( While (true) ldKavh wdähqfkda ys fkdkej;S
 Odjkh jk Æmh (loop) olajhs']

rEmh 1

rEmh 2

7. (a) yß;d.drhl we;s me<hlg c,h fhÈh yels IoT wegjqula rEmh 1 ys oelafõ. c,h ksl=;a lrk lrduh 

      l%shdlrùug cx.u fhÿula (mobile application) Ndú; fõ' rEmfha olajd we;s mßÈ wegjqu" ixfõolhlska 

         (sensor)" md,lhlska (controller) iy ikaksfõok fudähq,hla iys; laIqø md,lhlska (wdähqfkda mqjrejlska)
       iukaú; h'

tacka; 1 mßYS,l wka;¾l%shd yeisrùu iy o;a; 
iuqodhg mßYS,l m%fõYh yeisrùu isÿlr tacka; 2 
weröu o isÿ lrhs'

tacka; 2 PdhdrEm msßlaid úIu;d ;sfí kï tajd 
y÷kdf.k" wjYH kï fijqï tacka;=jrfhl= uqod yßhs'

fijqï tacka; wod< f;dr;=re i|yd wka;¾cd,h 
msßlaid, m%;sM, tacka; 2 g ,nd ÿka úg, tacka; 2 
o;a; iuqodh ilid hdj;ald,Sk lr" wk;=re weÕùula
wjYH kï tacka; 1 g oekqï fohs'

While (true) {
 f;;uk uÜgu M_L f,i wdodkh lrkak
 If [X]
  If lrduh jid we;
   Then [Y]
  End if
 Else
  If lrduh jid we;
   Then [Z]
  End if
 End if
}
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8. (a) (i) wdodkh f,i 1002 ,nd ÿka úg my; oelafjk mhs;ka fla;fha m%;sodkh l=ula fõ o?

(i) Ok ksÅ,hl l%udfrdams;h hkq tu ksÅ,fha yd 
   Bg wvq ish¨ ksÅ,j, .=‚;hhs. Wod: 5 ys 
   l%udfrdams;h 5 x 4 x 3 x 2 x 1 = 120 fõ. Bg
   wu;rj, 0 ys l%udfrdams;h 1 f,i w¾: oelafõ.

(ii) fuu .e,Sï igyfka tla l%shdj,s fldgqjl 
     (process box) m%ldYk tlla fyda Bg jeä 
    .Kkla fyda ;sìh yels h.

(ii) fok ,o Ok ixLHdjl m%;sj¾;kh (reverse) m%;sodkh lr .ekSug, by; mhs;ka fla;fha B = B + C 
    fma<sh flf,i fjkia úh hq;= o?
      (Wod - wdodkh 1234 jQ úg, m%;sodkh 4321 úh hq;=h)

(b) Tnf.a mka;sfha idohla meje;afjk nj;a, Bg tla tla YsIHhdg tla tla wdydr j¾.hla ne.ska /f.k tk

    f,ig okajd we;s nj;a i,lkak. th jvd;a rij;a lsÍug .=re;=ñh tla kshuhla y÷kajd fohs' tkï, 
    YsIHhd f.k tk wdydr j¾.fha kfï m<uq iy wjika bx.%Sis wlaIr YsIHhdf.a kfï m<uq iy wjika 
    bx.%Sis wlaIrj,g iudk úh hq;= njhs.

igyk( YsIHhdf.a ku iy wdydr j¾.fha ku iEuúgu l=vd wl=re (lemsg,a fkdjk) iys; wlaIr je,a 

            (strings) jk nj;a tajdfha wju jYfhka wlaIr follaj;a we;s nj;a Tng Wml,amkh l< yel.
         tajdfha flá br (-) iy wka;r (space) ;sìh yels kuqÿ tajd wlaIr jef,a m<uq iy wjika wlaIr

         f,i fkdmj;shs. kïj, b,lalï wka;¾.; fkdfõ'

igyk( 

A = int ( input ( “Enter a number : ”) )
B = 0
while (A > 0) :
 C = A % 10
 B = B + C
 A = A // 10   #  / /  is integer division
print (B)

Wod -percy YsIHhdg potato curry f.k wd yels w;r prageeth YsIHhdg pepper fish /f.k taug wjir 
,efí.

by; ikao¾Nh i|yd YsIHhdf.a ku iy wdydr j¾.fha ku mrdó;Ska (parameters) f,i ,nd .kakd 
Party( ) kï jQ Python Y%s;hla ,shd olajkak. YsIHhdg idoh i|yd wdydr j¾.h /f.k taug wjir we;so
ke;so hkak fmkaùug Y%s;h ms<sfj,ska True fyda False fyda m%;sodkh l< hq;=h.

Party (“percy”, “potato curry”) úg True m%;sodkh úh hq;= h

Party (“fareena”, “fried rice”) úg False m%;sodkh úh hq;= h

(c) fok ,o Ok ksÅ,hl l%udfrdams;h (factorial) .Kkh lsÍug we| we;s my; oelafjk .e,Sï igyfka 

      A   isg  H   olajd we;s f,an,a i|yd jvd;au .e<fmk m%ldYk ,shd olajkak. 

A

B

D

G
F

C

H

E
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9. (a) my; ikao¾Nh i|yd N+;d¾: iïnkaO;d (ER) igyk w¢kak.

(i) my; SQL m%ldYfha m%;sodkh ,shd olajkak.

(iii) Assign_Project j.=j l=uk m%u; wjia:dfjys mj;S o?

(iv) Assign_Project j.=j B<Õ m%u; wjia:djg yerùug l=ula l< hq;= o? Tfí ms<s;=r idOdrŒhlrKh 
    lrkak. 
(v) Assign_Project j.=fõ hdj;ald,Sk lsÍfï úIu;djla (update anomaly) we;s úh yels SQL úuiqulg
    (query) WodyrKhla fokak'

(ii) P04 jHdmD;shg (project) wkshqla; lr we;s fiajlhkaf.a kï m%o¾Ykh lsÍug SQL m%ldYhla ,shkak.

(b) (i), (ii), (iii), (iv) iy (v) hk fldgia j,g ms<s;=re ,nd§ug my; i|yka Employee (fiajl) Assign_Project 
     (jHdmD;s wkshqla;hka) hk m%u:lrKh fkdjQ (denormalized) j.= Ndú; lrkak. tla tla j.=fõ m%d:ñl 
    h;=r(re) háka bß weo we;s nj i,lkak.

YsIHfhla úIhka i|yd ,shdmÈxÑ ùug my; i|yka o;a; Ndú; lrhs' iEu úIhla i|ydu thg wdfõ‚l

úIh wxlhla (subjectNumber)"úIh kula (subjectName) iy mQ¾j wjYH;d úIhla (prerequisite subject) 
we;'tla wOHhk jdrhla ;=<, tla YsIHfhl=g úIhka tllg jeä .Kkla i|yd ,shdmÈxÑ úh yelsh.
iEu YsIHfhla i|ydu uq,a kula (studentFname), jdi.ula (studentLname) iy wkkH jQ YsIH wxlhla

(studentId) we;. úIhka i|yd ,shdmÈxÑ ùug YsIHhdf.a jhi (age) wjYH fõ' iïm;a ,nd .ekSfï 
yelshdj u; mokïj úIhka msßkefuhs' tneúka iuyr wOHhk jdr ;=< iuyr úIhka msßkefukafka

ke;. úIh msßkeuSula (subject_offering) ;=<, úIh wxlh (subjectNumber),j¾Yh (year), wOHhk jdrh

(semester), .=rejrhdf.a y÷kajkh (teacherId) iy mka;s ldurh (classroom) wvx.= fõ' tla úIh 

msßkeóula (subject_offering) tla .=rejrhl= u.ska b.ekafjk w;r, iEu .=rejrhl=gu y÷kajkhla 

(teacherId), kula (teacherName) iy iqÿiqlï (qualification) we;. .=rejrhdg iqÿiqlï lsysmhla ;sìh 

yelsh. ,shdmÈxÑ jQ iEu úIhla i|ydu isiqkag ,l=Kq m%odkh flf¾'

Tfí ER igyfka N+;d¾: (entities) iy ,dlaI‚l (attributes) i|yd my; ,ehsia;=fõ § we;s mo muKla
Ndú; lrkak. iïnkaO;d (relationship) i|yd kï f;dard .ekSug Tng ksoyi we;'

,ehsia;=j 

igyk

: {age, classroom, DOB, marks, qualification, semester, student, studentFname, studentId,
    studentLname, subject, subject_offering, subjectName, subjectNumber, teacher, teacherId,
    teacherName, year}

EmployeeId FullName DOB Salary
E001 Saman Perera

Upul FernandoE002
E005
E007
E008
E011

Chris Peris
Kamala Gamage

Sunil Perera
Vipul Namal

Sales 140000

115000

  44000
  44000

  38000

  52000

Sales
HRM

Library
Inventory
Inventory

EmployeeIdProjectId

E001
E002

E002P04
P04
P06
P07
P09
P09 E007

E007
E008

PName Description
Sales Implement sales management system

Implement sales management system
Implement HRM system
Implement library management system
Implement inventory management system
Implement inventory management system

Sales
HRM

Library
Inventory
Inventory

: DOB - Wmka oskh 

Employee

Assign_Project

SELECT Employee.FullName, Employee.Salary
FROM Employee, Assign_Project
WHERE Assign_Project.EmployeeId = Employee.EmployeeId;
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***

10. (a) 

(i) hdno (contiguous) úNdckh
.(ii) wkql%ñl (index) úNdckh 

(b) tla wjia:djl§ ilikh u; l%shd;aul ùug fufyhqï moaO;sh tla tla l%shdhkhg fjka lrk ld, iSudj

    Q hehs Wml,amkh lrkak.

(d) l%shdhkhl msgqjla (page) fN!;sl u;lfha fkdue;s ùug fya;= folla imhkak.

(e) oDV ;eáhl f.dkq .nvd lsÍu my; l%u Ndú;fhka isÿj we;s úg, fufyhqï moaO;sh f.dkqjl ldKav 
    (blocks) fidhd.kakd wdldrh fjk fjku meyeÈ,s lrkak.

(c) 0 isg 64 K olajd jQ ìgq 16 l È.ska hq;a w:;H fhduq (virtual address) Ndú; l< yels mß.Klhla wm i;=
    hehs Wml,amkh lrkak. ;jo fuu mß.Klfha fN!;sl u;lfha (physical memory) úYd,;ajh 32 KB 
    f,i;a, msgqjl (page) úYd,;ajh 4 KB f,i;a i,lkak.

    by; ìgq 16 ys w;:H fhduqj ms<sfj,ska msgq wxlh (page number) olajk ìgqj,ska yd fkrej (offset) 
    olajk ìgqj,ska iukaú; fõ.
 
    úYd,;ajh 32 KB jQ l%uf,aLhla mßYS,lfhl= úiska fuu mß.Klfha Odjkh lrhs' tla;rd wjia:djl§ 
    tu l%shdhkfha msgq j.=fõ (page table) f;dard.;a lafIa;% lsysmhla my; mßÈ fõ.

igyk :

mßYS,lfhla mhs;ka ksnkaO wOHhkh i|yd
wehf.a ;ks ilikhlska (single processor)
hq;a mß.Klfha fjí w;sßlaiqjla wdrïN lrhs.
wehf.a mhs;ka fla;fha lghq;= lsÍug weh 
mdG ixialdrlhla o (text editor) wdrïN lrhs.

m%ia;drfha fmkajd we;s mßÈ W (fjí w;ßlaiq l%shdhkh fojk j;djg l%shd;auljk ld,h) Q g jvd 

wvq jkafka ukaoehs meyeÈ,s lrkak.

0

0

0

0

0

0

0

1

1

1

2

3
4

5

6

7

011

101

000

000

000

000

000

000

msgq wxlh rduq wxlh we;/ke;

rduq wxlh oaúuh f,i olajd we;

0 msgqfõ w;;H fhduq 0 isg 4095 f;la jk w;r, 1 msgqfõ 
w;:H fhduq 4096 isg 8191 f;la wd§ jYfhka fõ.

we;/ke; ìgqj tu msgqfõ j,x.= nj olajhs' ìgqj 1 kï
we;=<;a lrk oE j,x.= jk w;r Ndú;hg .; yelsh.
ìgqj 0 kï wod< w;:H msgqj fN!;sl u;lfha ke;.

by; l%shdhkfha 0001 0000 0000 0011 w;:H fhduqj wjYH hehs is;kak.tu msgqj fN!;sl u;lfha mj;S o?
Tnf.a ms<s;=r “Tõ” kï, by; w;:H fhduqj wkqrEmKh (map) jk ìgq 15 lska hq;a fN!;sl fhduqj ,shd
olajkak. Tnf.a ms<s;=r “ke;” kï, by; l%shdhkfha i|yka l< wjYH;dj fjkqfjka fufyhqï moaO;sh 
.kakd l%shdud¾. ,shd olajkak'

(bÕsh: kdudj,s f;dr;=f¾ (directory entry) Ndú;h

weh fjí w;ßlaiqj wdrïN l< fudfydf;a
isg ilikh u;, fjí w;ßlaiq l%shdhkh
(PW) mdG ixialdr l%shdhkh (PT) iy 
fufyhqï moaO;sh (POS) l%shd;aul jk wdldrh
hdno m%ia:drfhka oelafõ.

fufyhqï moaO;sh u.ska ‘O’ ld, iSudfõ §,
Pw iy PT wdY%s;j isÿ lrk jeo.;a ld¾h 
fudkjd o?

PT

PW

POS

l%shdhk

ld,h
Q

Q

Q Q QW


