Luled) cilaad yal) dasy
5_ALAl daala - cilaglrall § ciluadal) 401
saaizall cilelud) HUaiy



cly giaal) Jgda

S Sl
YN |
e xeigd: Y
:\,'Ldﬂ\ ﬁl@\;.ﬁ\ : f-)ﬁlﬁ
Lladl il all gl
Gila glaall g lualaldl 8 jrialall 4a o
il slaall 5 coluadall 831 50l da ja
SAhal) anladl) 5 AN
&)y _aall L.i,yé\gﬁ\ga,)ubﬁ\ < 8al) ¢ Caald
i) 2 gl acdi & jda -
il shall &l 534
Sitealdl @l e
o)y gi€all &l )y yia
sl o gle w5 o a7
Cila pleall Lin $ 35 ad < s - ¥
o shall <l i
Sitwalall il i
o) 5 siSall ol 5 yia
il plaal) Lis gl 4S5 < s a5
Lo pleal) alii acd &y jla -1
ashall <l i
iwalall O e
oy siall il ) jia
il plaall i audd 3l i i g7
AN a8 ad & jha - £
il ghall &l 534
Sitealdl @l e
o)y giSall &l )y yia
JAY 583 e & e chuasi



aladl Sal A ) Apan b ASIL Ll clad ol Al Gasd ) A Casgs
iy el U Afia) dadll e Lo cilegleall Laslgi€iy culall asle cllae & gl
] Giny o) ja) 5 deatiall A&V G jdl (e dae ) 0 (DA (e Eaal) dualall Y el
AlalSie dgale Al Gk oo Anda

Sle 5ol Jiieall Sl dpats e Jand 5 Llall bl 5l Al ape i L) 4SS Gings LS
gLl elldy ) o sy 63 & gamgall s Jlaall s g a0 3 alall aaad) Al 5 (pag yskaill 5 A
iy Laad dacadiall dial) 5 4l duadall J goad)

Azl | jliae s asiiall Jsal) 6 il ol e Lii clly g Bainal) el HUis Aai) (paciss
ASIL Jadlly Adaall 5 sy NS el (8 A

Laladl) ae olaiys Goxy (53 il aga il AaDU) < jhe Hs) dua s ol gy Uil 13

Agalall a3l ey clilatiel) g Al Al s il g Jsill ol Aaladl ae) il e AU Jaids
clad e Jgeanll 4 a5 4 lay) bl s dud & g W8 e 2Dl Jads WS
Jiala)

L) cileshall Ny dabiaal LY Ll cliaads b cilesl 7 l 46lS) 2D xS
Al slaall g s 3 gl claall b skill 5 plae ()65 Cun adinal) cilaliny ke Sl
.L_b.ntéj\ejh}



dale 2o g8« Y

rdgalad) il ) (1) Bl

AV dalal) il all il glaall s claadall A0S udae alla e 2l 3 jalall dasla Galas ey
Postgraduate Diploma el culal jall & gl

Master of Science (M.Sc.) e gleall g Slalall & Hivalall da o

Doctor of Philosophy (Ph.D.) <le slaall g cilaulall 8 480ddl) o) ) g3 Ax )

rdw pall alSS (Y) Baba
e el Lgie JS B2 Gamal o Cpliad ) sl 5ol aladl sy 5 sadizall colelud) aUail (@ o 4l 5l o5
() Balall Gada )yl ldial Qi g (£) Balally daia sall 2o ol (ks 2l a5 Lo o

A8l g A al) A ga () 3eka
S ed e edsY) (el Al Jeamdll By (ahae ] s e Al a8l Gl L5 e
FUSIENCHETE WS EEN

38 Ja gy (£) Bala

SJ\JJ e :L‘.)M\ Chlatieal) dus:u.n‘} uai;ad\ e.msj\ u.ulu Mﬁ\}A (_AL d}naaj\ o
Ldad) bl

sloa) Jie Jsill 45 m W s Al oy b canmy o) paidall adll (uladl joay o
LAY Gl gl GO sae pand 5 aaadl OBl gy a5l gdd (laial
() gl Jo S AdlaSiin <) e andll 5 o s LeS ASH 5 anadlly dalial)

3l 8) o )y Jead JS dglay 8 AISIL dabisd) < il Al el Joatl) Ly @
coaiiall aplSY) Al jall 438 ga ny (40S]) Lasass

<l hal) d8La) g Cida (0) Bala
Gt al o iad Jemail) A8zl ) Cadad sl 5o dhad JS 4l A Ol sand Lgiae dyie ) 3ae 2L )
g Joodlld e ¥ ol Lo Al Galae Lgaliy ael @l Gay elldy SV ol el Gl )
Rl Al Al 6 el laia¥) Jsaay callall ~Laadl 23 (ST 0) alally saaaal) sl

sl (e ey (1) Bala

Al all 4l e SV e bl 40l J3A (asm ol 40035 Y5 ) okl (e calaa) Callall gay
Sl el & Ll alldall axy Y Al 038 s andll (ulae 38 e 2ey ) 5l ) Jeadlly
A 3N aall sale) aie allall oda 8 Calllall e oy 5 dadd "Caania 45f 4] Cantiag 5 Lgie Canail
A agu ) B s ) jiar Joaadll Ly J seanall 20 8 any




SRa ) plaiud) (V) ik

Gl e e iy Gl jo Clatal G amaddll 7)Ao Ll e s llall 3oy
5 (10) Bl pemall sel g ol 5N S5 of e e olatel Jsaa s Lo dmnsill llaall
(g Ll ) Balgdll (8 Javd 5 ¢S (ulae JiB (e )80 oLl il g jme 2y Al) 028

1Sy ALE Y (M) Bk

pasadill Gudi e Gusall A eliac (e GaplST Tad je Gayls JSU paidall andl) (gl 2oy
Dkia) 8 sacluall g Al 5all 353 DA 2L LY s macaill apaii] @lld g 4 Jaansil) (& G Al a2y (3
L0 Gl daiag candlSYI a8 pall o 58 LeS Gl Jlaal A 33U Gl 5ol <l jaall

A yall Jaali (4) 3ata
rob el G g ety g il e ad geas o U1 A jall Jals callall 3a,

() 3alally Bassall Jamasil) 2o ) g 8 Al pall Jualls cilidla o |

il SN Calayy) e 480 gall e SY) adas 8 dUall iy 4380 gal) Al 8 Y

YW 3 V) el 0 cpliad e a5 Y sadl A0S 8 @l il Aulpa Jag of (adlall ey ¥
" " ASD Gl Lol Al 40l

Agalall Aa e Jgeanll L - sansall 3200 (paia Al all Juali 00 s ¥

Jaaldll maas ) ol Jasal) sale Y Gl w258 ol dlgale (381 sall Al ) Jaals 5 ol 13) L0
Loy a2y ol Lo Ladaitia o jlicly anlSY) alas (8 ol jall doadl) Jay 5 &l 0l (e Ledadia yiiay
Lal dpasi an A (ulae A8 g0 2o Als iy KD Gadaae e 38005 oAl
Ul 1 ad sl cdaadl) sale ) bl e Wladl el Al

Jaanadl) uﬁ Do) Bale ) (V) 3ala
A7) Balally sl Al Jaadll Jinill e ga (8 @lld g Jaandl) ale Y allay 40388 2y allal) Jasd ey

s daaeddl) il (V) Bala

Lalall culad ol (pdaa by e Al dag) geall Gy daddal) Al 0 Joadll ol Joadll Gy o oS0

28 e 2l B Gudaal sy anstl) L) 50l g U 030 ) o sy 5 Aaalally &gl

Gl g o) gCall ol risalall da s (Ul Qo (a8 gy () Lilad) Ol jall diad s (aidial) ansdl) (ulae

Ay eyl 4

Al e Al clasivally Lee de sayind se JI sha sad Ciliy) callay anihy ojf allall e aiaill e

dé by aaiy of llall e el 2ga Gaob e A x Asie 5l A daga 3z AL ) e
es (e SY b i3 g i e ANl culatiidls lae da oy

dhall 3l0Y) e Baaine dpi ye By lacde dia e die alhy aniy of Gl e ipa e
e e JE YT e aua je s i L s 5 daalally

Jeall dga 48] poy Lasde ey Oy Lo llall ady o cang iz AN Jall Aa 30 ol 2 30 438150 @
Dl e Cllall Jae dga 48 ga g 7 5301 3 le) o

(Jakall 3a 33l Lee2e Jakall Ale ) ) a8y allay 0t of Al e cdilll e 5 puasll @

A adag laadiay g Wlad) bl jall Zaad el 5 Al CYls o

¢



V) Llal) bl all ol 330 IS Gl > g Zay )l o sl B2 3 35 YT VA muen 8 a i
o328 (ana (1) Baladly Al yall Juali 5 8 i () e 2SN Gudae (e Lgale 4880 gal) o5y 3l Vsl
L sl

) 8Ll (1Y) Baka
b LS 3 el (S i) Ll s

Jalasl) daall 4 giall Al _aasil)
¢ ik 90 A+
v,v ‘XOQA&‘_‘I. A
v,y v e Jil - Ao B+
Y /\Owdﬂ-/\~ B
Y,V Av e Jil - Vo C+
Y,Y¥ \/OQAdﬁi_\/. C
Y ' L')A‘_ﬁi-'lo D+
Y,V N0 e Jil - T D
: T e F

Gl iy fvalall Ll F s e duas 13) ) j0e (8 Gl @) iy o ghall dasilly @
Dte 8 el Gl ey 51 ool Al Wl J8Y1 e Dt 038 e Joas 13) ) e 8 sl
A e C e Jan 1)

il any (Gladial g Al 50) el Gad 8 Jaaosil) apey o <l jall sl 8 oy 13) alllall sy @
el Bl e ol any Al gean 5 (SSY) e @l e Y plaial) @l e Jsda 2 Jleal) G e
IS 13 ldall Jamy el 3 el Gl pe dae damial Ala by Aol 8 Al Yl
J\H\Jﬁ\dumuﬁ\a&‘;}M&_\S&Sﬁiuméw\g)b;\)ﬂ\
Coba) il oS 1) Ll ians o DAY Ganadtl 8 4 glladd) )il e il 5 L Slia) o
e daalall da Hally llall Ladiag Alall 028 (85 s laa) HAT ) e (8 dimull llall (S
paall sy el

Ayl ysoe sl L 7 smnall g Nl e AL 2ay Goslhaal) Jamall (38a (e alldall Sy a1 1) @
A el dua il 5 allall Alla Al Hay 4SD) udaa o gl alipall (8 2l dolay S Al )0 J sacad
a5 ol 53 Jaadl 4l daa i 4ildac ] i Callal)

a3 13 ) Lalas) dass gie ol A Lgilabaay alB 5 (5 Al drala (& Callall Lgws o ) ol jaall JAS Y o
AN alae 438 g0 9wl (ulae J e Lgilalas

allal G g 4 3ulasy) Bl 5 A pal) Al <l jall <l o Baled llall mia) @



38 elad) (Y ¥) 3ol
A YAl o Ll K s a5y

A zladll G5 ke (A dinall) (b Slitiul @

Lded) il pall Liad y aidiall ansdl) (ulae 488 gay Glld g Canll & dias aae 5 Al all e acldaiil o
) e 18 e Bl iy ol day 3y AW e il e Juaia 5 e Sl
Jhadl Yl
Al ASal) il i 13
Al Al Lggle G seaiall Baall 34 da all ey & 13)
oSl o rialall da jal sad claly Callay dwass
A Bl vl sl agde 35 jall Al jall a syl dau ol 13)
Fawd )3 83la) (e oy disad o Aa ) o Jpemall da s By o QU Jean Al
Ao A Lo cilul o b (Bl 5l da e Jeaall Al 535 la) ) dpalal) 30l g
A

K s laadiay g Llad) ol jall Zaad Lol 5 Al cYls o

L8l Bale) (Y €) Bala
sale) Lladl ol Hall daad g andl) (ulae 488 g0 e 3l I Gl o allall a8 ola) a3 13
o5 Aa oAl Taas Tad jrieg s 2l olal) o 4ISN Galae 488 50 2 )5 (e ple 55 e ol 008
458) gall andl) alaal (Sayy ASIL dilaal) el sall 5 2o 6l Goda 2l sale) allay paiy o Ll
aalas o @l g G (e ST e 38 (S Al 1) Gl Rall oars Al 50 (e calldall ey of e

:;\.ubﬁ‘ gé Jgaal el.B.\' (\ O) dala
ael gl Ol e alay Al pall JalSH GOl ¢ ds da i Vg JalSH ) gemall ol 20K aaiad
s osraall dnally 40Ul
808 A bl 13 G punlae g sana (0 %Y0 e el 8 lllll s i 65 YT o
e 3Ly Gl Al o3 4 J85 A ) jiall laiel i e Ul e sa ) smgs Jsshe iy s
iy Allal) o2y anll Culae 388 ga e Ul 1L A laY) el aY) A5 5 salall Al Ly i
ol dlly b Ll ) Gl

:Jaika i cladal (V1) Bala

Dokl sl ol L sme ) oty o 2 el el GaSV) e ity 1 D e
e:i..}j (5:’1'@—\” u‘.é-u\y‘ Jdac C_IJLI %) e\.\”‘ 3)&.{: LaLadl E).\S d)\; t_\M | eds;. u\ (incomp]ete) ( AL )g.c
o3 Sy Lbel) bl 5l dind 4 ga g 3okl Ml (pe Lo 81 gal) 5 AN Zlimiiod sy il 34
L ) jlcie ) a8 gl



el ) gaall Ay Clldall Bl 5 sae @

oo bl ) Jleel cilapa J8 Y Guays Gaay o) Adadd)l G,Y1 s il Qi olé; e
el 131 Al Jlae Y daiadall cila all e %1

Go Re YN L)) S Ly e 0sSs 3 ClnY salall Sl #)58) e Pl il andl) Gulaal 3y @
Cllall

LlsayY) paiall 131 4 "OaiSe e s llall Cudingd 4880 gally andll Galae 518 IS 1)) o
L) ey o 2SN eaand (A e gall 8 Aledll Glaie¥] glal dua i 4l 2l Al Jleef da
Sl e glaia¥) A lgale Jualal) 44080 s )l

ooRall Gl 8 Gy (Ul yied Ul Hie o A8 sal) adey anill gl ) A a1l e

rlilatiaY) Jag) g (1Y) Bake

- Al ol e Bl - SN sl s <l i) aaen & Goosad Sl el oSy e
Aleadl 5 Aiadail) CUALY) (any die o d68) gl

(ol Jaad IS Al 8 Al platal) daay @

el ilaadl cpolall) Al Jlee Y da o £4 Lghe Gaadnda 3 Vv e (S0 abaall Al o
A

(AU Waaasd o gu ) Jilia) ol Al ) jaal) 8 dlia 50 daad el Guladll Callay o085 o QlUall Gny @
Aagill (e g (e (e sl Lenall 300 JIA

sl ) (YA) Baba

o) el g itualall sl Juscedll dalall dajall 45 sllaal) daad jall ol jaall el sl aey @
LY o B (e Gty (e (aidall audl) (ulase #2158 e 3l 30S0 (ulaa Cpng
TR INON|

Al oo un Y Ddieald) dile ) Al 0 pde A8 e GILEY) Aal slael 2o Y e
a0l Y Giodall aghn (e 0 5Syy ol siSall Jilus )} dpwailly (48 5

Go O dall 220 25 YT e dadall 2 ola e STl aal g Gapdie Y B Gsla O s @

o IEY) Aiad 8 Aayl U As ol s a8 aal gl g 55 Guail) A gme IS S Y e
o G R ) As ol s 4 ) aa] e dedlal) Jile ) e 4dl 3 e VLS Al Jib )
ABliall g aSall plal JiSis s danall Glila g clilaiey) e @l Gadaiy g T jga

Baa (S5 Gl Blu sl e Y olie iy (aala ale Baal 23U 2 la o hu g Cadall B le) Alla 3 e
ey o adlad Ble e ol a1 84S 5id) Bae <ol 13) 5 cale (e BT Lale Cal iy 8 4S) il
B SN (dae 48 )l 4t 5o (8 Qllall 4] Jaa s (62 (saall e T 85 (aitiall ausdll ulaa
Y e YOl ey 8 4 ane Alls

Copdiall 138 GBaduy o o sligll J8 ol i) sae Caual b 1)) 8 gl Capdiall auly Ldisy e
Baall 038 pa odialy Lay il Y BlaSa (e Te 3o

Cadall 1B e Bl LSy ol Al Sl @il iy sl daaety a8y OF A0 sl e
Analall Gty il e Jpamil) Slie) 5 Wla) sl all daad s Gaidal) andll Galaa 438 50 5 ot )
il 3gs Llas G Gaw Lo e Gl ety W Lay a5 Ldad) il 5l



) lacad) (14) 3aLa

5 A all 4 gllaal) A jall i) L dalas e Legie JsY) Jliens ¥ oaxe sy ) g5 @
i oliadl 2o ga 8 Al Jaasil) oy o e Alu )l & suiagal 7 e e 4 U A
AUl oSl Dl JiS38 g8 BN Slisendly  JsY) Slsend) Sie gl e el

q)zmx\aéjzsgds‘y\};;;wigmgfua:u\ﬁw@yij\)\jjwmg 3
Leaola o I (oA ALY (e Cpanadio Dl s Al ) e o )l

Jw\gmgaﬁuisaguzpy@;avﬁﬁc\ﬁ\dﬂuw\)\ﬂu@ .
e )ED 038 o jes o o sthaall JSAIL Ganall 21 DAY s il i g Jal) aps S

mmuesu\uud.‘sm(w ) 53l

Aall al o el LginDla (saes Allull elgli) e Gale Ty 55 (ol i) dal aai
LAl8a)

@il Gl A8 e Bl Al e S8l HSall diad SN Gudae K3 e
O O AY) Gasaanlly i ) Coydiall aacal sliacl BB (e andll (alaa 38) g
JY) e Sl 2 la e Al eliaef aal o6 of e pacluall 33LLY1 f s3LLYI
DA seme @ jis o)) s ol & Lalll cliac] e 33LWY) aal Balll (i) 0 5S
OsSe o o ALl e oSl diad (3 i) A slime] (g e SILEY) a0
Janl 5 Gpa (4 il

Jils ) Lilly daalall 2l e JEY) e A8l g oSall daad gliaef aal (58 ol b iy @
_c\)j.&ﬂ\

DY) e el A Al 5 aSal) diad JSE Andlatae (S5 @

il alaie) gl e Loy e ded e JEY 55 cliall) ey V) Al ) Ad8le Hea Y @
Al 5 aSall Aiad QS ¢ gl g Llall bl ol ) sl daaladl Gt

Gas Al g Tajdie Gale T8 dd8lally oSall Lial glael (o sme JS a25 @
OsSiy Liddlia 2x ALl e Slate Gule Ty 58 dadine Lialll 2ol 08Ul Lgindla
Al e die (S i (WSY) Sy A aiaY) Sadl pady L V] dgile A8l
= lons A adae o e el Tuead paidall il Gudaa (o a8 s i a3
Y] Claa ill 2a) ety g A58 5 oSall diad cliac ) aiaa (g0 88l &85

Aol mia dpagill g Al Jsd @

Sy ol e s a0 8 Lidilia o0 <Bhail) (s o) ja) ge Al S5

o el A DI 4 gladll @3baaill o) ja) (e A8l 5 aSall Ll cliac
A miay dpasill 5 Y

S A sall clas Sl JueSinY J3Y) e ale JDA Al ) dddle sile) @



Z\.M\J.ﬁ\ p gy (Y\)SJLA

@ psmll a4 Jadl) o5 e JS e Al ) age) ludal Gl e

pgmll Sl b LS il 3 Jaad JSTAIKIL gie Ble ) a4 Al de ) gall

b ol 3930y il i (ol 5560 = yeale) Al cplanall il
il 5l g s ) s i8] G S el oLl ol

IAA oy jiall Dl 5ol a gl salaw axe Alla & Glal lUall a8 o) o e

58l Apually @lldg o yla) ) dalall en ol Al Jeadll dolay (e (e

day Gyla) calldall a8 elad) i Adle 50 ol 35380 8 Ll ) sl A )0
DY) G e e el ang 83355 e ol



Fpalal) iyl 1S

Ladad) sl ) o gl

Al jall el (YY) Bl
) Cliaadill aal 8 Wladl cilal 5ol o gl 4K ulaa #) 58) e 5l 5 jalil) dedls (ulae e
AN dpaladl ALuBY) Lga jda
el L g1 S5 sl agle )
DA aey g Clalaall &ygay Gl slaall alai ¥
b ashy Glo Janll dadall 2 la il ae @ YL e b #1580 dpalal) sLudSU Sy s
i Of o lgale o el audll 5 o ghaall aus) Lgsd Gine Balgl) ey Ay Ci¥laa 5l Gaaadia Jlaa
S Aian 1) &) gall e J ganll duddaill cile ) jaY)

daaiaall cile L) A (W) dala
Badine delu Vo dasball e Jgeanll saciaall cilelid) aae

8l Ja gy (Y£) BaLa
OSars . osde ¥ (A aally @l sie T sa aalsl al Al Juadl) IS @l 8l Jaaidl Y] 2al)
Sading Aol YV Jeiu) Al 8 aal s ) e ey Lol

Al yall Baa (Y0) Bl
Mb)hﬂ\c)kj\)@\dhéd)ms@ucmﬁﬂ‘ﬁjuﬂ.\u\)duﬂl&ﬁ&@\)ﬂ\'&hd&y

daalali 3o g (Y1) 3ol

o pasal) fhig ahall 1] dalaiall so) 8l g sy paitall pudl) (ulae pshs s a5k o ) s
cand e ST L @ il Al dad) cileghall s 8 Ll 28 gall ZISN ulaa o3 Lladl il all daal
Jarll aalait] Zyimall AludY) (e Gafies Gy gaac 5 Llall bl jall o sl 400 JSy o F Al daad (<0
Lea ) o 28 sl IS GBI Uag b Cinay () (el pud JS 5y WS = 8l shaall s Aalia g
(£) 3alall 853 ) ol Ja g i) ) ABLaYL Lgy Al all dagula Cea

< kall Addlaa (YV) 3ala

Ll )2 @llall Bas o shall ) jie lia) Gaitall andll (alaae #) 581 e 2l 2SN Gadadd 5 5a
SN JA L plailly (paidall pudl) Gulae Ji (e Ay sllaall il jaally Lgilalase o3 13) Lea s ) 2SI
Baaine Aol VY @l jaall oda cilelu aae jslady Wi da iy & slally sagdl A5l <l g



rila glrall g laal) B picalall da

Z\M\Jﬁ‘ <Yl (Y /\) dala
8 Gl slrall 5 sl 3 prialall da 50 30K (ulaa &1 58) e 2l 5 alall daals (alae ey
Al dpaladl ALuBY) Lga jdad il Clianadl) aa]
Gl o glaall L ) 35 Y culall agle )
Dl acd g Sllaall &gan € Slaslaal) alay ¥
&L\LAJJ MLA“ uSAg 9 dh.u)j‘ U‘)“'c} (uama.\j\j) G‘J’J‘ ?..nsl\ e.n.u\ L@.:\S f.:g.m 'BJLQ_C:J‘ C-MS}
ey dgial Claadla e @) LEVL o ddbiaall HludY) Cliaradd (Gl sleadl s cilaalall 8 3y rivala

i) gl e Jganll bl cile) a1 asii of e A Gl 2 58) e Sl dadlad) Galae 4380 5
REINP I

Ll Ja gy (Y1) Bk
ol e (£) 8alall a 53l Ja gyl L)) A8LaYl divalall daal Callall 2l Ja jid

Leglabay Lo ol cbanal) diinia ol il sbeall 5 ol (8 (g IS s 3 e Slals o6& of )
Ay eadl) ladlall oY1 Gulaall (o adins B 5l dnala o

odaal Hsmgy Bl e abilay Lo ol SV e ai ple 5 Gug)psllS e Slals (958 of LY
e Sala (S 13 prisalall da ol Cllal)l 28 J 58 (aidal) audll (ulas dua g e ol 4K
el S sl joan LS an e il ale paaity cilnlal) Avia o Cila glaa s Clala e s SIS
psky o Sala (S 1) phuald)l da)a Qlllall af Jof (aitall adll (ulas duag e
cladl e Lo o yiaddl g donaiglh CLIKY o il slaall  ladall LK aal e Wlall el al)
anadil i G JEY) e s le it cilaslall e )

s sinaally (Ledalay Le 1) TOEFL 4 alady) dalll & cllaiel) aaf daginy salgd iy llal) o 3ily ¥
Al 13 8 Clealall eV Gadad) @l )l 8 ae i Lay 5 20 Gulae o 58y (52l

oot 25 aidall alal)l adl) e Jalaall ooy sUS3l da o e daalal) Clldall 3151 i L
Gt ¥ oaaal sl Galae st Alls iy ALKl & el (e dae Al oy llal) Aullaay andl)
&_\.ua.\;.\‘)fjg"_i\)‘)s.d\a&b\)d@)mw\aa‘)dd:ddu\.A.:s.\..u\uSA.Jc‘).\S‘).“L_AQZ\:\u\)J
O el ool Jeasil) Jali 55 o andll (S5 Al jall 4 slladll cileld) e cilelull 028

tdoal Al Baa (Y4) Bala
L) 53 Jgead 3 e 5 280 R0 )5 G JBY) e Al )3 Jemd Al o8 iealal) As 50 Jail Al jall e

copdadl s e Bl il jy (pliad ﬂ;mﬂ"ih-)iaﬁ‘ﬁﬂjjéﬁj ) Q‘szb\f&‘)ﬁ"ﬂ\é&
A s membmm)&@s\(,@ 338) ga g

AR



Laalal) 4y Al o J guaad) cilullaia (Y1) Bale

SIS iy demindd 8 sadine delu (Y1) JLials el a5y

Sl aainal) e Lud
Aokl dul )2 D) 1
A A Al )y &) ke A
el Al YA
&}A;AX\ 1

yja_mqu}mé;\;ujuc.J.i)".i‘}]ahdﬁ@\Jﬂ\ub)ﬁd\@nuA;&H\G@;ﬁauiu.

&BLAS(JS\}[“_AL D+)4_\‘9M\&_\\_)JSA\°JLL\A\MY\W\MMJ\MJ&HM
Maﬂ‘wﬂb@\ﬂ\}&_\mntjm}ncﬂuaﬂuabﬂjw‘m.Jujs( )oJLAn_i
_(\‘\ aql.a) eusl\uud&.ml\

AN A ol e % fr Ay (Wt 5 Afing g Agale Adadil Jadl) ) jie Y dis Jeel aay oy |

Y Gy (Gl Jlae waa3) Al Jaaill s G pall @l el 38S Slia) o i 31 3 5l
gl 2 J o s 3 5la

Gl Jlae dand e 385 O oasi Dl Capiall e b e 5Ly patitall andll sl eag

I aing g (b pdiall a5 5l ge el g () Jsmas  ealall Auly J3IA L Baal 5 5l
Aaia 3l aaddl DAY daaadl) ey e iy Vg A Galaa g Lledl bl pall daad e Jaaxdl)
):u.u;\.d\ :\AJJ M

A Jeadl) JYA el Jaaadl S aall g @l jia € ga <l el Jaadl cadY) aal)

daine delu 10 JleSin) s b as)y ) jie Joseis lod) (Says ke ¥ aal gl

S Apalall Ol sals Candl Sk a8 Lo o gl ey o Ml a of

el liandl s U 4iaiadi Jlae b AaSaall il a3l

2l m pal (el Jliapdl) Jliape diay AiBliall s oSall dind JS55 J8 lllal) o of cany

(09 3ale) sl (palaa 488 g 38T 22y dgalal) A1 )

<l hal) Adalaea (YY) 3ala

Ll 2 lUall B iealall ) jie i) (aidall audll Gulae 71 58) o ol 4K ulaal 5 o
ol i SN IS L laill s (aul) alae Ji (g A sllaall sl Lgilalae 23 13) Lea s f) 41,
BSdaa Cilela T e A ol cilelu axe Holathy Vi da pin rtealally saudl A5

Ao Al e gyl (YY) Bala
i e Cigadly Ulall clud o) Rialy (i) audll (udae dpag e sl 4K Gdae ey
A b g 58l Ul lisin) Alla 3 e slaal) s lanlall 8 yiisalal)

Al ey e Y e A 50 Jgemd dna )l 50

() (e D) Bl pall ) (3 Ul L

A e A gill 5 4580l 5 aSal) dind (e Al 1) J 8

gale 48 )5) panaddl) i ol dgalall @l paisall 5h COlall aaly il Je  alall il
(I8 e

'Y



rila glaall g cladad) A o) giSall Ay o

doad 1) ¥laa (Y £) Bala

u@&\éw\o\)ﬁﬁﬁjﬁw\ﬂac\ﬂ\‘;\cZuﬁﬁu\mbw&@a

r st s ASIL dalall QLdY) Ciliaads & il slaall

Al aglaall Lia ol S5 Y cdlall agle )
DA aen g ldaal) Sygay € Gl slaall alai ¥
Al ol sie g (paaddll 5) (oalall andl) sl Lead Tiane Balglll miad g

348l b gy (¥0) Bala

() Balally 320 6l Adladl da g )

dwria ) Gilaglaally clialall (A gualdls Gug) S ds e e Shals Gl oS o
e @lld g 4y peaall Clealall oY) Guladdl (e saddies I 5 drala e leghilag Lo ol cilundall
callall 4) 3Eia) vl 231 s

AASH Gdae o) s (s3I (5 senally TOBFLA 3oy A8l (lavia) Aoty 8alesd apallly llall o 31
Auall 1 6 claalall eV Gadaadl @l ) 8 ae i La g

adll o g8y 38 5 aidall aledl andll e Jalaal) jrivald) da )y e Jualad) Calllall (81 ) 6 (2a s
Gl te ¥ooded andll Gulae apas dla o Adalill @) adl (e sae Al oy ) Alag,
c.AAMY}Q\JM\a&b\)dea\JﬂSﬂ\hJJdﬂdu\.‘s.\s.)u\us.q.\c‘).\s\}“ér-&\u\).l
e el gl Jeadll Jaali 58 o audll Kays Al jall 4 glhaall cleldl gaa cile Ll
coaiiall audll loasy Cle giase 8 ellig daall adll 8 o) )¢Sy Lali laiey callhall sl
(Sl e - 05T Hed) Al (3 (0 ye latiaY) 13e ey

rdwl pall Baa (W) Bala

23] Tate QL) 2 o Hama Vs JEY) e A 3 gl D (4 o) )53l da o o Jgeaall 2dl 3
Faud 53 e Byl Sgla Y ) ) (8 Gal) AN Gudaal g A 53 Jgead 5 e e ST Aa
il il Culae 480 ga s J stusall G ptiall il e 2l @lld 5 g A

Laalad) da ) o guaad) cilgdlaia (YV)5aL
G () o) sadins Aol (£A) Shisl allall o g6 315580 Lali gladiel llall lia) ae

] basiaall cleLu
T 2 )y e VY
Al @l i e e - Faa) & yiall # phal les ) @l e A
daanll
‘\-u(é-* Bl ¢
o) 58 Al Y
EM\ ¢A

'Y



panadi g A G SIS e a5 Gl llall i e G881 sal) pani )l o pdiall (a0
o)Al 5 HAY) ALud) Loyl il <l Rl (e @lld 5 andl

Leilabee 2e W) 5 AT Claala 8 Leial 50 (e olgiY) ad Al 5o el 6 J8 5l lasialy masy Y @
A Gdae dlaie) 5 andll Gulae 3 (e

Vi oy (Gl Jlae ypaa )AL Qo g sl pall ol il 48S Slia) o dgial) 5 5l @
A e o Jsie Jde i (IS 1Y) a8 il w6l Sy s ol 53 J gl Ay )l 5las

dine Jsand e Gl o il Cindal e b e Gl el andll Gdad jsag
ol OV Goary & U Jaaed e 4880 gall jsan Baa) g5 yal @lldg ol ) giSall 45 gllaall <ol yiall
) ) 0% (b allhall gl G e dae MEELY Lo andll (3 5

Sl Jlae daaes Sl 38 o et Copiall e il e 2y el sl s Seay @
I ading g (b pdall uad G5 sl g b & o Jsaas el sSall Jaaall J3IA Jash sas) 53 5al g
Agia 3l aaally YOA) Qo) Gl o (g Yy RSN Gadaay Llall bl pall iad (ge Jpaadll
A Cua s deaaady Qllhall a8 G sa daaadll G 13) 5 (Y7 2k) ol ) siSall da )l Joauaill
caall Jeaadll Gl jie dula ldall a6y of o cdmal)l 13l adagall Gl el aaas
S5 Y of o all Gl (e b Sltial o3 ) e lia) Gopdall s e Bl il )
il 03 G 8

Oioste lad o lia) Ala 4 Al Jead llall (K 5 @8l Jiatl 0l 2 aa s Y o

DA 13 adhyg ) o (g 0l gal o8 L anally pudl) Gudaal daale 8 adldly G850l a8 @
ALl Qamastl) & )5 e Tey (JBY) e ale JS 6 ye) 4y ) 90 dduay

s Agalall COall paals Y o giag il Jad ol e mal Sl Qlall gy of oy @
Avanadd Jlae b daSaall Gl aisall

2aT amy Al anl) il (ym yal Sliapes 2ay 438D 5 oSal) diad JS35 J el o sy O oy @
(09 30le) il alaa 43) g0

Aol e gyl (YA) 3ala
3l siSall da ) e sl g Liladl bl pall diad 5 (alitial) anadl) ulae dpa 8 e 5l KN Gulas aa s
Al o g il Calldall gl Alla il sleall 5 cilandal)

Al e e JIY) e A )3 Jpmd L j5 0 @

(Y e C) Al yall iy jaall 3 allall ~las o

A ) ey A gill 5 AL 5 aSall Al (e Al )l J58 @

Oy 5) pamadill il daSaall dpalall @l paisall sl Cllaall aaly il Jd 5 el e

(I8 e plinale

V¢



_aall e:daﬂ\ -G

£ s 3l clelud) alai (¥4) 32l

GOl J 58 Sisanll y Lladl bl jall &l 5 aiall andll (ulae &1 58) (Ao 2l SN Guladd jsag
St e (ST 51) e ) seand A 0den Ll Llall il jall 2@l Jag 33 agale Sudaii 0l
b Ul Alas Al i ) jie IS Baase Al 50 g i Leililatial aall 5 40SHG Wlal) il all
— fiuale) dmala A0 5l ok e ¥ OS5 5, 8al o gl dla ey I 2 Baled ey )l
_(b\)}f\s.ﬁ

258 Glo bl A Galaal ) gan Wl <ol jall cila gl aad 8 28l Siie allall 138 Jie pa85 2ie -
(@il ) i) sl e 480 gall Egadl s Lledl il jall diady (i) andll (ulae
Glelall sae 3y Y Cumas ashall mie Gllkie e B e C iy g aalas allhall S
Go Glgin geed e ST 55 aae i s badize Aol (10) Lde dued (o duiall saaixall
S otealdl casal cpestiall e 13 Gaday Y Ll e A8 gal) b il Rl Al o
o) siSal)

AlaLal) el alh (€ +) Baka
Gl 3 alall daadla ae adai jal) aia¥l Glalall Llall el jall &l jie (oans Ay Llall
Aol mie e (e (R o Ay jla) S o el su) il el sda il (Kayy A8
adine Cilels T 5 ashall sadize cilels 9 e daudaddl &l il o cilels 2 3 Y by
L pd ol g Gued (ST g 50 pae T s 31 giSall il Sadine Cilelu ¥ 5 sl

U Ll & gl 5 Ldad) sl 5l A g il ansil) e 2 580 e 5L 40S0 Gulaal S -
Gl ke pan Auby soald) dads pe AAE AL dadi e dpial Glaalay padd) i)
peilaia) daiiy SN (e Badina Balgd () saiay s AAISIL Lilall il )

3L L) & gadl 5 Llad) sl all diad g (aidall andll (ulaa =) 58) e 2l KN Gulaal jsay -2
Llad) bl all <l e amy iy 38E Amals ge 48 LBl Aasi e dial cilaals (e
i

dpaaiil) cilu jall (£1) 3ala

Slo Ay il Ay 50 dad Gl Gaidall andll Gulae 18] e Bl A Guladd jeay
plad Ayl pai] g Japdin XSy alall (6 gluall Cpaad (gl Giaally Lladl Gl pall (5 s
Lo inadl 5 paalal) s il e galialall (uanadiall gl (g Al

i sall oda adaii 6 dyimall Clingll s il sall s Al 5 4o gl dpalall Cilpmandl 4S jlie Jsag -
Al all calall

J\JM.AS.J‘\:LA.‘Q‘\AJJL‘AC d}maj\ ujd‘ﬂh%\m'&i@_ﬁaﬁbu\ }i Q\J}ﬂ\ DM‘sﬁuﬁjw\c_mJH-C
B8l o g )l

Yo



rAaiU) e (1) BaLa

Laalaie Y Jal al ol sladl Bl 8 pasied)l Ul e Aa00U) oda ka3 @
Janasil) e o lgY) i Lo agilalas patog A6l 2250 HSAY lda (el L)) @

V1



&L\\JJM‘L.QAJSJZ\:\M\J&\Q\JM\ leald

il g jiall (o341 pUA

rsh WS Gl A8 (Department code) asdll (53 s8I a3l aca g ol ) jadll oS3

4 sl ARl a6 A ) A3l a5
CS = sl 5)39 rwg -
IT & PPN AT E SIS
IS o Gl agleall ol and Y
DS 2

J\Jﬂ‘(‘;'lj‘—’w‘ Q);J(uﬁ -¢

(Course level) DAL (g gima o Jlall 4Bl g8l Sl A
)ML«S\A.JMU‘:JLMALS\ML&_}\JG&} Tov Gl G A Hia
uh“uﬁo\)}.ﬁdd}a}uﬁj.\; Yoo d}mu\dgﬂ\)}n

(Track no.) paadill olad) Ao Ju o8 ))ﬁzd\ & e b
(Course no.) J—=8all a8 ) Jiad Al A BlA 4l &

VY



:A..\uw‘ajhwﬁﬁib)h-\

ashaal) ¢l e

ilal) p gle gl

Gladall eV Gulad) (e sadiaal) Cilaalall (gasd (e o0 1S e Stala )5S O

LAl

ICDL claial il

codlacly ISl o 685 Ana ) 3 ladial Lial

TOEFL Olaie) llall lial by Lay pail) ol salacly ISH o 58 4 5alai¥) 2all) 8 ladial i)
138 3 laalall e ) Gadaall ) B ae (3 Las s 3l udaa o5 5301 (5 sinealls (allas Le )
Qdall

(il & 5 il Badine Clel ¥ lgie ) jaall sadiee dela Vo Al oy alldall 5 i

Gleludl dae Joaall ] “
) a
alinall sl a8

: CS511

s Computer Programmin
p g g cldalliae | Ve
v Data Structures CS512
ol s | 'Y
v Operating Systems CS513
5... ;...” (‘;L..\ o \ T‘ C.G
. Software Engineering CS514
v Concepts of Programming Languages CS515
k._h.u\.AM Cilad e:m\.u °eve (G
v Database Systems IS512
il e g ol | OV e
v Computer Networks IT513
culall @il | O e
v Selected Topics in Computer Science-1 CS516
Vocadall agle 35 liae cle gnga | OV TS
v Selected Topics in Computer Science-2 CS517
Yol asle 3 5olae e gnge | OV T2
v Project CS518

oVA

g oo—de l

YA



o) Aaa i a gl -

sl daa s o gl il

Gilaalall AoV Gudaall e sadiaal) cilaalall gaal e (s A e Sials ¢ 6K

A paall

|ICDL oladial s

coalaely IS 685 dae yall (A (el il

TOEFL (laie) ldall liial 2y Loy w3810 gl oalacly 4N o685 4, 3ulai¥) dalll 3 olaial s
138 b Clralall e Galaadl @l )8 e Gy Loy s A0S0 (alaa 5 s (531 (5 siusally (4dalzy La sf)
Al

(st & 5 pdial Badine Cilelu ¥ lgie &) il Badiae delu ¥ Al oy (Ul 4 63y

Gleludl aae e .

s Al a8

. Introduction to Web Development CS521

sl gk 8 daia oY) =

v Fundamentals of Web Programming CS522

Cuslldse p ol | 2TV &

- Web Languages-| CS523

edaw | Ve

v Web Engineering CS524

Culiena | OTECE

Al Web Programming - Client Technology CS525

Joanll Lin g — ol Ana | O¥O 22

s Web Languages-II CS526

ook | oVigs

s Server-Side Languages CS527

pdallisay | TV

v Web Administration CS528

g._g}“ B)\A} YA ce

. Web GUI Design CS529

Cusll adiione Clgal s s | 2T 0

v Project CS518

£ . oYA ==

14




Mw\ Q‘JJL

w\;ﬂ\e}k@ww\ﬁm
el VY 5 A lal @l el sadiae Gileln T Lgia Gl el 3adiee delu YA 4l jn Q) PgLT
Blaira Al YA Jalad g dralall Al ) ‘;\ ALyl 4,y Gl el

Ay jlaY) @Rl -

2l ld . "
HS ..";‘& JJAAS\@M\ Rl 2
. Formal Methods and Theory of Computation CS611
cililall 4l panpl) G0 | 1Y xe
. Advanced Mathematics and Algorithms CS612
il e ) all g cluzml N | Y 2
pd LSRN @) jRal)
Slelad) e Joaal) ‘a-ua\ .
s sl JAA) a8
. Advanced Atrtificial Intelligence CS613
pdiie oelhial fS3 | VY 2o
Computational Biology CS614
v
gl Alelaall | 1 e
Advanced Software Engineering CS615
v
Advanced Topics in Computer Systems CS616
v
. High Performance Computing CS617
1Y) e A gal) VY e
. Cryptography CS618
sl | VA ze
. Research Methods and Skills CS619
iy G lgas ealall Cnll Gk | 119 e
. Knowledge Management CS620
33)’.,45\ 3l Y. ==




Information Retrieval

CS621

C'_aLe}LmS\ &\A)l.u\ vy =

Advanced Natural Language Processing CS622
e@w\dhﬂ\u\am TYYG;:

Advanced Topics in Computer Science -1 CS623
\_g._ml;‘\e)lc‘;é&eﬁle Gile giin ga TYY’G‘:

Advanced Topics in Computer Science -2 CS624

Y-g._u\;“r-.}h‘;éﬁm.ﬁh&b)ﬁa}n

AR




+0) ¢3Sl &) e

A ALLYL L @l ) jall (e Baaine Aol VY Al jag ol g€y Ll Hlad) sl calllall e coslhas

Azalall AL 1)
1y j8all
e bl dae . .
HS < all JJAAS\@M\ J8all ags

. Advanced Soft Computing CS711
pdiie A yall L gall | VYY) e
Kernel Methods in Bioinformatics CS712

¥ . . . ,
sl Alagheal) (B3N Bk | vy e
. Research Directions in Software Engineering CS713
Glina pall Ania 8 diay Glala) VY e
3 Web Mining CS714
%‘-‘..}S\ el \AR? ==
3 Advanced Multi-Agents Systems CS715
eﬁla"éa:aj.d\ ;)\S}M(J.{\ \’\OG‘:
3 Advanced Text Processing CS716
Gasaill ol dalledl | VN1 e

Advanced Topics in Computer Systems & Parallel
. CS717
3 Processing
\ARY ==
4 sl Aallaall 5 o) alad 8 dadiie e g ga

3 Research Topics in Computer Science-1 CS718
\-&._\ulaj‘e}h‘g:‘:\f\a.j Gile giinga VYA e
3 Research Topics in Computer Science-2 CS719
Y-g._u\;“r-.}h‘séﬁ\:ﬂ;g Gile giin ga V\"Lc:;

vy



culal) agle (awadl &l jie a5

CS511: Computer Programming
Slalal) daa 00 o

Object-oriented programming: data abstraction, encapsulation, classes, objects, templates, operator
overloading, function overloading, inheritance, polymorphism, exception handling, and streams.
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(CS512: Data Structures

Slilal) sl 10V Yz

Built-in data structures. Stacks, queues, linked lists, and tree structures. Sorting algorithms, searching
algorithms, Abstract data types (ADT).
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(CS513: Operating Systems
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Types of operating systems. Operating Systems structures: system components and services, virtual
machines. Process management: CPU scheduling: Scheduling concepts, performance criteria,
scheduling algorithm. Memory organization and management for single user and multi-user system.
Secondary storage management, Disk scheduling, virtual memory.
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CS514: Software Engineering
Gliaa jull Aaia s0 ) tne

Overview of software engineering, software requirement: requirement engineering processes, system
models, software prototyping. Design: architecture design, distributed system architecture, object
oriented design, user interface design.
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CS515: Concepts of Programming Languages
Gulal) Glad sl ;oY ome
Describing syntax and semantics. Identifiers: names, binding, type checking, and scopes. Data types,
subprograms and their implementation, concurrency, programming paradigms such as declarative
programming, object oriented programming and component programming, parallel and distributed
programming.
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CS516: Selected Topics in Computer Science-1
\ -gubl\eﬂﬁgASJu&AﬁbJ&y;O\ﬂcp
Topics which are not included in the curriculum and seems to be needed should be suggested as an

elective course by the CS Department and approved by the Faculty Council and listed under this
course number.
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CS517: Selected Topics in Computer Science-2
Y _wlﬂ$ajh‘;§3JuiA&ﬁb3&y:°\Vcc
Topics which are not included in the curriculum and seems to be needed should be suggested as an

elective course by the CS Department and approved by the Faculty Council and listed under this
course number.
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CS51A: Project
E 9 miua 10 As

Student will select one of the projects proposed by the department, the student should do analysis,
design and implementation.
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CS521: Introduction to Web Development
Cugl) ki B Aasia ;oY) e

Web site planning and design - creation of a design document and information architecture - Hands on
development - writing the code - HTML and XML.

XML 4l s HTML 4a — il glaal) A 5 336 5l ananai pa gl — o oll a8l 50 Janlads 5 aranad

CS522: Fundamentals of Web Programming
Gl daa g A clulud ;0 Y Yo

The fundamental aspects of computer programming using the standard language of the Web browser,
JavaScript.

.JavaScript Al Cladiaial) g deadivsall 4l Clalll aladin) — cu sl Ay (8 Sl

CS523: Web Languages-I
Vol clad so Yy ae

Advanced JavaScript and AJAX. Students will learn how use the HTTP request object to
communicate with both XML documents and PHP.

PHP 5 XML 0 blaall datisall 3kl — axiie AJAX. 5 JavaScript

CS524: Web Engineering
Gu gl dudia ;oY Eme

The course addresses the concepts, methods, technologies, and techniques of developing Web sites
that collect, organize and expose information resources.
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CS525: Web Programming - Client Technology

Jrand) Lia o1 5385 — gl daa  s0 YoRe

Front-end web development, from HTML, XHTML and CSS, to JavaScript Document Object Model
(DOM) and AJAX. Also students will learn HTTP request object and handle XML files.
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CS526: Web Languages-II
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Basic database manipulation, as well as how to search databases and how to incorporate them into
PHP-based programs
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CS527: Server-Side Languages
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Introduction to PHP - Introduction to Database and MySQL — NetBeans -How to communicate to
Database through PHP.
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CS528: Web Administration
gl 3l ieYARe

Learn web and Internet troubleshooting techniques, security and authentication and finally
restore/backup.
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CS529: Web GUI Design

o) addiie Cilgal g aanal ;0 Yime

Primary principles and tasks involved in graphical user interface (GUI) design - Users how to design
screen layouts, use color effectively, and incorporate typography into a graphical user interface - How
to put together the elements of an interface to create an effective design - Create an attractive and
organized web site using basic and intermediate HTML and CSS - Graphical tools (Dreamweaver 8,
Photoshop, Flash, etc.)
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CS611: Formal Methods and Theory of Computation

cililuald) 4y 85 9 dran ) Gkl VY)Y ze

The course covers advanced topics including: non-regular languages, multi-tape Turing machines,
decidability, the halting problem, reducibility, incompressible strings and randomness, winning
strategies for games, and advanced topics in complexity theory.
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CS612: Advanced Mathematics and Algorithms
datiial) e ) gddl g claaly ) 1V Y e

The course covers advanced mathematics including: iterative solutions of nonlinear system of
equations, methods for solving linear systems of equations, and analysis of computational errors.
Curve fitting using least square method will also be covered.

The course also covers advanced topics in algorithms including: NP-hard, NP-complete problems and
Instances, randomization, approximation, and semi-definite programming to solve them. Bloom filter,
stream programming, game theoretic techniques, geometric algorithms, and approximate counting

may also be considered.
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CS613: Advanced Artificial Intelligence
adiia clilal slS3 .1y Y o

This course will review basic knowledge modeling and representation and search techniques, and then
will introduce advanced topics in artificial intelligence, including knowledge discovery; semantic web
technologies; ontology engineering, handling uncertainty, and distributed artificial intelligence. Areas
of application can be also investigated such as text mining, social networks, etc.

L 48 jall Jia s andall dag ju dan) pa el lay e libaa¥) olSA 8 dadie e gain ge upB () Chagy ) all 12
s o Jalaill cla b shai¥) Auaria AVl A5 cilin o) 95 e pral) CLEST S Aadfiall e guingall Sty 2 Caa
cAgeLaa Yl Gl 5 ¢panill § (il Gadad Jia Gadadll Y¥las Gamy (I G e & g ) gall celilaal) oS 5 S0 il

el cligdadll e la e

Yv



CS614: Computational Biology
4 gaad) Lfilaglaall ;1Y € e

The course will cover topics including: essentials of biological knowledge, sequence analysis,
phylogenetic trees, microarrays, protein tertiary structure prediction, mass spectrometry, protein-
protein interaction, regulatory networks, immunomics. The course will also cover computational
methods including directed and undirected graphical models, such as Bayesian networks, factor
graphs, and Dirichlet processes.
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CS615: Advanced Software Engineering
pdiia Ciliaa ) Adia VY0 e

The course covers advanced topics in software engineering including the following topics. Types of
software architecture; model-based and component-based software; software engineering best
practices; software migration and maintenance; software quality, web-based systems development
methodologies; software project management; and software security.
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CS616: Advanced Topics in Computer Systems
Guulal) alii & daditia Cile g ga WV o

The course covers advanced Topics in computer architecture, and operating systems. Evolution of
computer architectures; computer performance; advanced pipelining; memory organization; hardware
aspects of interconnection networks.

Computer systems, in an open era, included variety of hardware devices ranging from hand-held
devices to large powerful computers, challenges of openness and trends in their solutions. Topics such
as cloud computing, mobile computing, enterprise systems, service-oriented architectures, among
other new trends in computer system hardware and software are also covered.
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CS617: High Performance Computing
1Y) ddlle dpugall ;Y me

An in-depth study of the state-of-the-art in high performance computing. Topics include parallel
computer architectures, programming paradigms, and their applications. Parallel architectures include
PC clusters, shared-memory multiprocessors, distributed-memory multiprocessors, and multithreaded
architectures. Parallel programming paradigms include message passing interface (MPI), its second-
generation MPI-2, and multithreaded programming. Applications include computational science and
high performance Web and database servers for Internet-based electronic commerce.
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CS618: Cryptography

2N VA e

The course covers topics including web security, denial-of-service, email security, routing security,
sensor network security, firewalls, wireless security, security analysis, side and covert channels,
intrusion detection and prevention, and software security, security protocols, packet sniffing, password
cracking, and transport-layer security protocol. It also covers symmetric and asymmetric cryptography
algorithms, block ciphers; secure hash functions and data integrity, key exchange and public-key
systems, key management techniques and protocols, authentication and encryption in an adversarial
model, and digital signature schemes.
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CS619: Research Methods and SKkills

Afial) il jlgall g Sad) 3ok 27V 4 e

The course objective is to teach students scientific research methods and help students develop
essential research skills needed to succeed in conducting research, critical thinking and analytical
skills, publishing research, and becoming part of the research community.
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CS620: Knowledge Management
4d pall 3 13) VY0 e

This course reviews essential principles of knowledge management (KM) and teaches different levels
of knowledge management solutions such as KM processes, KM systems, KM mechanisms, different
KM infrastructure. Then it investigates different knowledge management systems such as knowledge
capture systems, knowledge sharing systems, and knowledge discovery systems.
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CS621: Information Retrieval
il gleall gla il 1YY e

The course covers structure and features of information retrieval systems: cognitive (human) aspects
of information access and retrieval, information retrieval as a process, features of modern information
retrieval systems, and information retrieval vs. database or information systems. It also includes
indexing algorithms, text preprocessing and query processing, document (and query) representation,
keyword discrimination, as well as retrieval models and ranking.
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(CS622: Advanced Natural Language Processing
pdiia Lgapdal) cilall) dpllaa 1YY e

This course presents the analytic and quantitative methods used in natural language processing and
understanding. It reviews the traditional analytic techniques for processing natural languages and
discusses advanced algorithms for parsing and discussing the shortcomings of the analytic techniques.
The course will also deal with the statistical language processing techniques at the level of
morphology, syntax, and semantic, and its relation with current research in other linguistic techniques
such as statistical machine translation. The problems of statistical processing techniques will also be
discussed.
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(CS623: Advanced Topics in Computer Science-1
Vocwdall agle b dadiia Cle guaga ;1YY e

Advanced topics which are not included in the curriculum and seems to be needed should be
suggested as an elective course by the CS Department and approved by the Faculty Council and listed
under this course number.
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CS624: Advanced Topics in Computer Science-2
YoGuulall agle 8 daditia Cile gaga ;1Y € o

Advanced topics which are not included in the curriculum and seems to be needed should be
suggested as an elective course by the CS Department and listed under this course number.
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CS711: Advanced Soft Computing
pdiia 4 yall Ay gall VY)Y e

The course covers the following. Type-2 Fuzzy sets. Embedded fuzzy sets. Rough sets. Rough-Neural
computing. Rough-fuzzy hybridization. Granular Computing. Flexible neuro-fuzzy systems. Near sets.
Grammatical evolution. Immune systems. Mathematics of soft computing. Advanced applications of
soft computing.
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(CS712: Kernel Methods in Bioinformatics
4 gaad) dila glaall 3319l 3 b VY e

The course covers the following topics: String kernels for protein classification, fast kernels for string
and tree matching, kernels for graphs, diffusion kernels, kernels for protein structure prediction,
kernel-based integration of genomic data using semi-definite programming, protein classification via
kernel-matrix completion.
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CS713: Research Directions in Software Engineering
Cilaana ) dctia & Afiay clalyld) (VY ge

The course covers software engineering research directions, how to make a good research in software
engineering, principal research results of software engineering with attention to problem selection,
research paradigm, and validation of results. It also covers how research paradigm and validation
method are chosen to match the problem, and analyzes current and classical literature for both the
content of the work and the research strategy used.
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CS714: Web Mining
Gugl) Cpard sV € e

This course introduces techniques of mining information from the web. It includes studying data
sources on the web, and personalization techniques. It also covers basic and advanced techniques for
text-based information systems: efficient text indexing; boolean and vector space retrieval models. It
includes web search strategies and web metadata; text/web clustering, classification and text mining.
Research directions in web mining will be also discussed.
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CS715: Advanced Multi-Agent Systems
pdiia Baseial) £3IS o)) alii sV Y 0 e

The course covers advanced topics in multi-agent systems. It includes abstract architectures for
intelligent agents, concrete architectures for intelligent agents, agent programming languages of multi-
agents, multi-agent environments, agents communications, agent interaction protocols, societies of
agents, and search algorithms for agents, distributed problem solving and planning, learning in multi-
agent systems.
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CS716: Advanced Text Processing
dadiial) (o galll jugadi VY ge

The course covers methods and techniques for processing raw text while dealing with the embedded
linguistic content, armed with the NLP techniques on the morphology, syntax, and semantic level, and
with the statistical methods used in this field. Topics such as spelling and grammar checkers, building
statistical lexicons, indexing, word sense disambiguation, and building database queries from natural
text, will be discussed.
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CS717: Advanced Topics in Computer Systems & Parallel Processing
4 ) giall dpllaal) g udad) alii 8 dadiia Cile gaga :VV Y e

Current research areas in computer systems and parallel processing will be covered. Such areas
include advanced research topics in compilation techniques, operating systems, real-time systems,
abstract machines, concurrent and distributed systems, mapping, load balancing, and fault tolerance.
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CS718: Research Topics in Computer Science-1
V- qudall agle A ddiag cle gpaga VA e

The course consists of formal lectures and the study and discussion of research papers appearing in the
current literature in topics not covered by other courses. Students will be expected to participate in the
presentation of the lecture material. Topics chosen for study will be by arrangement with the
department.
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CS719: Research Topics in Computer Science-2
Yo culad) agle B dfay cile glaga:VY 4 e

The course consists of formal lectures and the study and discussion of research papers appearing in the
current literature in topics not covered by other courses. Students will be expected to participate in the
presentation of the lecture material. Topics chosen for study will be by arrangement with the
department.
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Automatic Speech Recognition IT661
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Wireless Sensor Networks IT612
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Optical WDM Networks IT613
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Network Performance Analysis and Evaluation IT614
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IT511: Probability and Statistics
<Ylada) g sluaa) 200 Vau

Probabilities and Sampling space — Conditional probability- Bayes theorem — Random variables —
distribution functions- moments and moment generating function — estimation theory- Linear
regression- correlation- Applications.
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IT512: Digital Signal Processing
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Introduction to discrete time signals and systems, linear time invariant systems, Fast Fourier transform
; Digital Filter design ; Implementation aspect of DSP algorithms.
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IT513: Computer Networks
lalal) Sl 10 ) ¥l

Classifications, topologies, Architecture, standards, Applications, ISO-OSI model, Switching
techniques, Error detection and Correction, Network protocols, Routing strategies and techniques,

Flow control, Congestion control , Public switched data network. Internetworking; Introduction to
ISDN.
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IT514: Computer Graphic Systems
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Overview of Graphics systems ; Line drawing algorithms ; Circle drawing algorithms ; Ellipse
drawing algorithms ; Area filling algorithms ; Polygon filling algorithms ; Line clipping algorithms ;
Polygon clipping algorithms ; Two dimensional transformations; Three dimensional object
representation and Projections ; Three dimensional modeling and transformations. Three dimensional
Viewing and Camera Model.
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IT515: Multimedia
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Digital Audio; Digital Video; Lossy and lossless data compression ; Predictive Coding techniques ;
Transform coding techniques; vector quantization Techniques ; Entropy Encoding ; Huffman coding ;

JPEG compression ; Motion estimation and compensation in video ; MPEG compression ; Multimedia
Database; Network considerations for multimedia transmission.
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IT516: Selected Topics in Information Technology-1
V —ilaglaall L gl 9385 8 B jlida e gilaga 10 ) T pad

Topics which are not included in the curriculum and seems to be needed should be suggested as an
elective course by the Department and listed under this course number.
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IT517: Selected Topics Information Technology -2
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Topics which are not included in the curriculum and seems to be needed should be suggested as an
elective course by the Department and listed under this course number.
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IT518: Project
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Student will select one of the projects proposed by the department, the student should do analysis,
design and implementation.
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IT611: Network Algorithms and Simulation Techniques
BlSkacal) il g clSadl) el sd 1T Y Yl

This course covers concepts necessary for the study of networking performance and algorithms. It
focuses on algorithms, and optimization techniques that are most commonly used to solve complex
problems in networking. Major topics include, introduction to algorithms and graph theory, algorithms
for solving common problems in networks such as, switch scheduling, multicast tree construction,
routing, and packet matching, fundamentals of simulation and analytical modeling techniques,
simulator design and model calibration.
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IT651 Detection and Estimation Theory
il g CiLESY) 4 a8 110 pal

This course examines the theory of detection and estimation of discrete observations. Topics covered
include: vector spaces of random variables; Bayesian and Neyman-Pearson hypothesis testing;
Bayesian and nonrandom parameter estimation; minimum-variance unbiased estimators;
representations for stochastic processes, shaping and whitening filters; detection and estimation from
waveform observations. Advanced topics include: linear prediction and spectral estimation,
and Wiener and Kalman filters.
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IT652 Computational Cognitive Science
Llaad) &) oY) agle 110 ¥ adl

This course covers: principles and scope of cognitive science; connectionist and symbolic approaches
to cognitive science; learning rules; function and relation of different types of neural networks to brain
function and cognitive behavior; applications in biometrics; applications in bioinformatics;
applications in forecasting.
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IT621 Real Time Control Applications
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The course covers the common real-time applications: Digital control systems, High level controls,
Signal processing in radar systems, Real-time databases; Advanced approaches to real-time
scheduling; Multiprocessor scheduling techniques; Resource access control protocols, Multiprocessor
resource access control protocol; Real-time communication.
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IT622: Coding Theory
AR Ay i 1Y Y

This course covers various topics in coding and information theory. Topics include: Channels,
introduction to information theory, Shannon fundamental theorem, Linear codes, Hamming codes,
Reed- Muller codes, cyclic codes, BCH codes, Reed- Solomon codes, perfect single-error correcting
codes, the Golay codes, Lloyds theorem, weight enumerators, the Mac Williams equation, quasi-
symmetric designs, self-orthogonal codes and designs.
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IT631: Biological Signal Analysis
4 gaald) il JLaY) Jalas AARF

In this course, the electrical signals which arise in biological systems will be introduced. Focus will be
on a particular biological signal - the electromyogram or EMG which is measured during voluntary
muscle contraction. The mechanisms of signal generation, models of signal production, signal
characteristics, and signal acquisition and processing will be discussed. Applications of EMG signal
processing in rehabilitation and ergonomics will be covered.
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IT632: Bioinformatics Technology

4 gaal) il glaall Lin o 5385 ;Y Y

The course covers: molecular biology; problems and challenges in bioinformatics; sequence analysis;
prediction of protein structure, interaction and localization; gene expression analysis; pathway
analysis; classification and dimensionality reduction of gene expression data, classification of cancer
using diagnosis data, HMMs applications in bioinformatics.
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IT641: Machine Vision Technology
AL A ) B 11 ¢ Y A

The course provides an intensive coverage to the process of generating a symbolic description of an
environment from an image. Lectures describe the physics of image formation, motion vision, and
recovering shapes from shading. Binary image processing and filtering are presented as preprocessing
steps. Further topics include photogrammetric, object representation alignment, analog VLSI and
computational vision. Applications to robotics and intelligent machine interaction are discussed.
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IT653: Neural Computation
Luant) clilual) Vo ad

This course investigates computation by neurons. Of primary concern are models of neural
computation and their neurological substrate, as well as the physics of collective computation. Topics
include rate-code of neural networks, their differential equations, and equivalent circuits; stochastic
models and their energy functions; associative memory; supervised and unsupervised learning;
development; spike-based computing; single-cell computation; error and noise tolerance.

Luaddl cllall #3le bl Lo Hoadh daidy Aasll LA 8 (e Glaall Gl al rinl el 18 a0
IS G gay Jane Alial) il laa 1Al al jrin aebine JalaS Glas V) La sl sn daali (e e leal) il 40 34
e aladll g 8l pall aledl dgdag) il 5 SIAN 5 g ) a5 A0 gl Lgadlad (Sl La il 50 A lialiill LgiYolea dguasl)

S siil) las s Uadll el a5 ) sl Gilal) o)yl

IT633: Biomolecular Computation
4 gaad) Ay Jad) cillaald) Y P e

This course investigates computation by molecular systems, emphasizing models of computation
based on the underlying physics, chemistry, and organization of biological cells. Topics include:
computation by self-assembly, molecular folding, signal transduction, genetic regulatory networks,
and transcription; simulation and design of biochemical systems; physical limits of computation,
reliability, and the role of noise; reversible computation; DNA-based computers; in vitro evolution;
molecular ecosystems.
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IT661: Automatic Speech Recognition
adsl) Ao AV G el 117 pad

The course introduces students to the rapidly developing field of automatic speech recognition. Topics
include: algorithmic aspects of speech recognition systems, search algorithms, stochastic modeling,
language modeling techniques, various approaches to speech recognition, advanced techniques used
for acoustic-phonetic modeling, robust speech recognition, speaker adaptation, processing
paralinguistic information, speech understanding, and multimodal processing.
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IT612: Wireless Sensor Networks
L) Cilgeal) cladi 11 Yl

This course covers various recent topics in wireless sensor networks. Topics include: basics of sensor
networks; sensor and actuator interfacing; feedback control; current and future platforms; energy
sources and storage; distributed power aware; Medium access control protocols; Routing protocols;
Clustering techniques; Mobility.
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IT613: Optical WDM Networks
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This course introduces the concepts of optical wavelength division multiplexing (WDM) networks.
Topics covered include: optical communication, fiber optics fundamentals, optical devices and
technologies, optical networks, WDM technologies, optical packet switching, optical circuit switching,
optical burst switching, optical cross-connects, optical protection and restoration, wave-band
switching, routing and wavelength assignments in WDM networks.
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IT614: Network Performance Analysis and Evaluation
AN 1a i g Jalai z VY € aad

This course covers topics related to the study of networking performance analysis and evaluation.
Major topics include: Measurement instrumentation, and design of experiments, interpretation of
results, statistical simulation, modeling and analysis of output data, advanced topics in analytic
modeling, workload characterization, tuning, procurement, and capacity planning, design and proof of
approximation algorithms, design of meta-heuristic algorithms, formulation techniques for network
optimization, linear and non-linear optimization. Design of distributed algorithms with proof of
convergence for networks systems.
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IT623: Advanced Topics in Information Technology- 1
Yl glaall L ol iS5 8 dadiia Cle gaga 1N YW pal

Advanced topics which are not included in the curriculum and seems to be needed should be
suggested as an elective course by the IT department and listed under this course number.
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IT624: Advanced Topics in Information Technology -2
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Advanced topics which are not included in the curriculum and seems to be needed should be
suggested as an elective course by the IT department and listed under this course number.
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IT711: Research Topics in Information Technology 1
Y Cilaglaall L o 9iSH  Afiag Cile gaga 1V Y

The course consists of formal lectures and the study and discussion of research papers appearing in the
current literature. Students will be expected to participate in the presentation of the lecture material.
Topics chosen for study will be by arrangement with the department.
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IT751: Research Topics in Information Technology 2
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The course consists of formal lectures and the study and discussion of research papers appearing in the
current literature. Students will be expected to participate in the presentation of the lecture material.
Topics chosen for study will be by arrangement with the department.
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IT712: Advanced Topics in Computer Networks
Cilulad) clSud A& datiia Cile gaga 1V ) Yo

This course introduces recent development in computer and communication networks. Topics include:
Traffic Characteristics, Source Policing, Scheduling and Quality of Service, Wireless Communication,
Tracking of Mobile Users, Performance of Computer networks.
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IT721: Advanced Security Topics
O (B dadkia Cle guaga 1V Y)Y

This course provides some advanced theoretical and applied topics in security field. It includes the
formulation of a security model for the target system. Different topics will be investigated, such as;
cryptography, information hiding, advanced authentication and intrusion detection. Also, emphasis is
given to reviewing some application in security field.
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IT752 Advanced Topics in Pattern Recognition
bl ¥ o i) 8 daskia cile glaga VO Yol

Study of the extraction of concepts from large high-dimensional datasets, Statistical foundations;
techniques such as supervised neural networks, unsupervised neural networks, decision trees,
association rules, Bayesian classifiers, inductive logic programming, genetic algorithms, singular
value decomposition, hierarchical clustering.
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IT753 Advanced Topics in Digital Signal Processing
4 ) ) LEY) dadlaa & dadiie Cile guinga 1V O Y au

This course addresses the following topics: A very short review of Discrete-Time Signals and
Systems, and fundamental concepts of optimal linear filters. Eigen analysis, Least-Mean-Squared
(LMS) and Recursive-Least-Squares (RLS) algorithms, tracking and convergence analysis of the
generalized LMS-type algorithms in mean-squared-error sense, fundamental concepts of array signal
processing, Source localization and spectral estimation.
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IS511: Data Storage and Retrieval
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This course presents the study of file structures through an object-oriented approach allowing students
to acquire the fundamental tools needed to design cost-effective and appropriate solutions to file
structure problems. The course includes the following topics: indexing, consequential processing and
the sorting of large files on disk and on tape, multilevel indexing and B-trees with its variants, indexed
sequential access to files, hashing and extendible hashing. The course is supported with programming
assignments on the studied topics, RAID, R-tree.
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IS512: Database Systems
Gl 3o g8 al25 0 ) Yaad
Evolution of database management systems ,Relational Data Model and Relational Algebra
Structured Query Language ,Entity Relationship Modeling and Design ,ERM to RM Conversion
,Tables Normalization.
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IS513: Analysis and Design of Information Systems
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The aim of this course is to cover the topics related to the upper phases of the Information Systems
Development Life Cycle, which are the following: Planning of IS, the detailed analysis of IS, and the

Conceptual design of IS. Methodologies, techniques, activities, tasks, deliverables and practical
experiences related to the execution of these phases will be covered in the course.

83 5 — il laall alai 5o lS Gl — e slrall alii ananal — il glaall alas Jlas il — il glaall alai ) ghaisla 5 ) 50
o slaal) alas

oY



IS514: Fundamentals of Information Systems
Cila glaall alii byl 10 Y € pad

Fundamental concepts of the information systems- Information systems types and comoponents, the
information technology and its impact on information systems, the IS development cycle, the
information age and the information society — the IT indicators and the digital divide, and the
contemporary applications of IT in IS(E-Business, EGovernment, E-Commerce, E-Learning).
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IS515: Selected Topics in Information Systems-1
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Topics which are not included in the curriculum and seems to be needed should be suggested as an
elective course by the Department and listed under this course number.
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IS516: Selected Topics in Information Systems -2
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Topics which are not included in the curriculum and seems to be needed should be suggested as an
elective course by the Department and listed under this course number.
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IS517: Project
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Student will select one of the projects proposed by the department, the student should do analysis,
design and implementation.
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IS611: Advanced Database Systems
dadiial) cilibyd) 3o 68 alii s 1Y) aad

Advanced Course In Database Systems: this course is designed as a 3™ database course, it goes
beyond the relational database and covers object-oriented conceptual data modeling, UML and EER
object-oriented conceptual data models, object-oriented databases, object-relational databases, and

databases and the Web. A focus on database innovations and new technologies such as Integration of
databases, XML Databases, and data-warehouses are also included.

Clalaiy) - bl el 8 8 Andadl) — ASeal) 4ps bl ae) 8 4s i) Al Gl ae) @ Jie 48000 e clilyl) s 8
i) ae) 8 JalS Jie bl a8 8 Al
IS612: Advanced Information Systems Engineering
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The course covers advanced topics in information systems engineering including: Information systems
requirements definition, information systems design methodologies, information systems
implementation, information systems quality, information systems auditing

alal daal jo — Sloslaall alai 3asn — Glagladdl alad 280 Glagia - Gloslaal)l Aol avaal Gliagie — Slllaiall yaas
Ll slall

IS613: Advanced Topics in Data Management
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The course is devoted to advanced and emerging issues in research, design, and development of data
management systems.
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IS614: Advanced Topics in Information Systems 1
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The course is devoted to advanced and emerging issues in research, design, and development of
information systems.
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IS615: Advanced Topics in Data Mining
i) 8 calill) 8 daditia Cile giaga 1) 0 aal

The course covers advanced topics in data mining including: Multidimensional data clustering, data
mining in unconventional databases, mining stream data, graph database mining, Web mining,
Multirelational Data Mining, Multimedia & Text Mining.
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IS616: Topics in Data Modeling
il dadal & Cle gaga 11T aal

This course addresses the essentials of data modeling, it includes: An overview of data modeling
concepts, techniques, and symbols. Anatomy of a comprehensive data model describing the various
components. Extensive details of entities, attributes, identifiers, and relationships. Transition from data
modeling to database design and implementation, data normalization, and modeling for decision-
support systems. Quality data modeling and agile data modeling in practice. Trends in data modeling
methodologies and techniques.
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IS617: Advanced Distributed Databases

daiial) de j gall clilpd) 23 VY pad
The course covers new advanced concepts in distributed databases including: databases on mobile and
wireless networks, database for peer-to-peer systems, databases in the cloud computing environments.
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IS618: Advanced Topics in Information Retrieval
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The course introduces advanced topics and research advancements in information retrieval. It
includes: Indexing for information retrieval, evaluation of IR systems, relevance feedback and query
expansion, recommendation in IR systems, probabilistic information retrieval, clustering and
classification in information retrieval.
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IS619: Service Oriented Architecture and Web Services
Gl cladd g An gl ilasdl) A1Ca 71 4 2l

Principles of SOA, Software as a Service (SaaS), SOAP, Web service description, Web service
discovery, Web service composition, Web service security, Cloud computing and Web services
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I1S620: Requirements Engineering
Clabiay) Aoy ;1Y . aal

The course introduces concepts of and techniques used in requirement engineering. It includes the
topics: Domain understanding and requirements elicitation, requirements evaluation, requirements
quality assurance, requirements evolution, modeling requirements, integrating multiple views, formal
specification of system models.
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IS621: Data Management in Bioinformatics
dg gaal) cila glaall il 540 21 Y &l
The course introduces the role of computer science in biology and presents algorithms and techniques

used in bio-sequence analysis, gene data analysis, protein structures, and protein networks and their
analysis,
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IS622: Topics in Enterprise Systems and Architectures
Gl al) IS g 223 B e gaga s 1YY pad

Introduce concepts and models of enterprise architectures including: Enterprise modeling, enterprise
modeling languages, enterprise architecture and architecture alignment, case studies.
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IS711: Advanced Topics in Data Engineering
Gl duaia 8 dasiie Cle g ga VY Y gl

The course considers new directions in research progress in data engineering. Topics include advanced
transaction data models, multidimensional data organization, data cleaning, and data provenance
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IS712: Advanced Topics in Information Systems 2
Y Cilaglaall aldi L8 dadiia Cile glaga 1V Y aal

Advanced Topics in one of information systems topics the course considers research progress in
information systems. Topics include advanced design methodologies of information systems,
information systems quality in software as a service paradigm.
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IS713: Topics in Management of Special Data
dalidl) i) 3413) B cile gaga sV ¥ pad

The course covers techniques and issues in managing non-traditional data like geographic databases,
moving objects databases, spatial and temporal data, RDF data ....
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IS714: Advanced Web-based Systems Engineering
dasiial) cu gl alhi dciria 1V Y € aal

The course covers advanced concepts and related research problems in building efficient Web-based
system considering web2 and Web3 technologies.
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IS715: Business Process Modeling and Workflow Systems
8 alii g JlesY) dadad cililes 1V 0 g

The course introduces concepts of business processes, business process management and modeling. It
includes the topics: Business processes definition, process modeling, BPMN for process modeling,
process analysis and transformation, process orchestration
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IS716: Databases for New Computing Platforms
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The course considers the impacts and requirements of new computing platforms on building database
management systems, like new storage devices (e.g. flash memories), new hardware technologies (e.g.
GPUs), and new computer architectures (e.g. multicore processors).
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ORDS511: Introduction to Operations Research
Slalaad) QFQ,A;\.A.&A CARK Y

The course will introduce the principles of problem identification and definition, model formulation,
solution approaches, analysis and implementation. Well known OR areas such as linear programming,
integer programming, networks, project management and simulation models are presented.
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ORD512: Linear and Integer Programming
daaiall g 4badl) Aaa pal) 10 Yary

This course includes the graphical solution approach, the simplex method with the sensitivity analysis,
duality in linear programming and the economic interpretation, revised simplex, dual simplex,
Transportation problem, Traveling salesman problem, Assignment Models, Cutting plane technique,
Branch and Bound technique, Enumeration technique.
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ORD513: Project Management
Gile g pudeall 3 03] 10 Yany

This course includes Evaluation, selection, and organization of projects, Concepts of the network-
based project management methodology, Network development, Project planning, scheduling, and
control. Project cost management. Resource constrained projects, Case study.
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ORDS514: Networks Optimization
il Atial 0 € 2y

This course includes Network problems in operations research, Concepts of graph theory, Network
representations, Network transformations, Shortest paths algorithms, Maximum flows algorithms,
Minimum cost flows algorithms, Generalized network models.
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ORDS515: Non-linear and Dynamic Programming
ASaalipal) g Agdadl) & daa ) 10 ) O2ay

This course includes methods and algorithms for unconstrained nonlinear optimization, nonlinear

optimization, Characteristics of Dynamic Programming, deterministic and non-deterministic (DP),

Concepts of multistage decision-making, recursive equations, forward and backward recursion.
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ORDS521: Introduction to Decision Support
Jal ?QJPEJL”A&.A& CARK T

The course will introduce the principles of problem identification and definition, model formulation,
solution approaches, analysis and implementation. Concepts and methods of DSS and the components
of a computer-based DSS will be discussed. Approaches and techniques to construct and implement an
effective computer-based, DSS, Computational tools in DSS, Case study.
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ORDS522: Modeling and Simulation
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Fundamentals of computer simulation as a modeling technique, Simulation versus mathematical
modeling, Time management in simulation models, Stochastic versus deterministic models, Discrete
versus continuous simulation, Stochastic discrete event simulation, Random sampling on computers.
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ORDS523: Techniques for Decision Support Systems
AN asd alaS b so ¥ Fany

Problem solving, decision-making process , model building , types of computer based information
systems , system development life cycle (SDLC) , systems analysis and design methodologies and
computer based decision support systems , Classification of models included in Decision Support
Systems (DSS), Principle components of an integrated DSS, Data management versus Model
Management Systems, Model selection, integration, execution and interpretation functions.
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ORDS524: Decision and Game Theory

(g ol g 1) 5 10 Y £ 2

Decision making under certainty, risk and uncertainty, Use of decision tables, decision trees and
sequential decision-making, Opportunity loss, Conditional probability and decision analysis, Multiple
comparison and multiple ranking methods, Concepts of game theory, non-cooperative games,
cooperative games, games with incomplete information, Case study.

oAl el )l AA) el 5 ol aN Jglaa aladia) 6 lalaally oSl axe g oSl day A ) A HAs)
el ey Ll 3k rsobie csaaniall (i il (5 sk s Basediall il el el ) a) Jila s dda g piall CVLaiaY) dhadilal)
DS516: Selected Topics in Operations Research and Decision Support-1
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Topics which are not included in the curriculum and seems to be needed should be suggested as an
elective course by the Department and listed under this course number.

ool e Aausl gy A yiall 5 (el ) gl ol Loy ol ) A5p0m ) 5 5yl anial sall zrgiall 138 oy

10



DS517: Selected Topics in Operations Research and Decision Support -2

Y - AN asa g cbilaal) &gay B B e Cile guaga 10 ) Vary

Topics which are not included in the curriculum and seems to be needed should be suggested as an
elective course by the Department and listed under this course number.
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DS518: Project

Eoda 10 Ay

Student will select one of the projects proposed by the department, the student should do analysis,
design and implementation.
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ORD611: Applied Computational Intelligence in Operations Research
llaad) igay B lead) oS cliadt o7 ) 2y

This course will explore recent advances topics in the field of computational intelligence that are
relevant to optimization and decision support. Areas of interest include Evolutionary, Fuzzy, and
Neural Computation. Practical implementation aspects of relevant algorithms and techniques,
especially in business intelligence, will also be addressed.
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ORD612: Advanced Optimization

daniia A tia) o) Yany

This course builds upon a solid background in linear, network, non-linear. Starting with topics relating
to mathematical programming, including path-following interior point methods, semi-definite and
cone programming, and convex optimization, an exposition of advance concepts in multi-objective
and network optimization will be made. Throughout the course, implementation issues will be

addressed, including stability and convergence properties.
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ORD613: Advanced Stochastic Programming
daaiia 4 gdic daajn Y Yary

This course will cover different types of uncertainty models including fuzzy, stochastic and rough
modeling to manage risk in decision making. The course will focus on the models and their
applications in the field of decision support and operations research.  Topics include modeling
uncertainty in optimization problems, algorithms for stochastic programming, and advanced
approximation and sampling methods.
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ORD614: Advanced Decision and Game Theory
L&QQJQA&UJU&\QQ#;'\\ZM

This course explores advanced topics in decision and game theory. Applications involving the analytic
hierarchy process (AHP) and the analytic network process (ANP) for multi-criteria decision making
will be studied. Also the course will cover methodologies and topics pertinent to decision making
under uncertainty. With respect to game theory, determining equilibrium in competitive situations
under uncertainty will be a main topic. In addition, the limitations of traditional game and decision
theory and hence cover elements of agent based models and their methodological pitfalls will be
explored.
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ORD621: Advanced Decision Support Systems
zaﬁh)‘ﬂ\eﬁéeﬂ:i“\ag

This course will cover next generation Decision Support Systems (DSS) that support business and
advanced organizational decision-making activities. The focus will be on developing tools and metrics
for complex problem solving. Such tools will exploit recent advances in various fields like operations
research, Al, data-mining, visualization and grid computing. In addition, several case studies will be
investigated in details.
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ORD622: Advanced Applications of Modeling and Simulation
BlSlaall g Aadail) cadba B dadiia cilfadati 21 Y Y any

This course will focus on studying advanced approaches to computer simulation. Topics include:
recent trends in simulation methodologies, simulation techniques and languages; hybridization of
simulation approaches; recent algorithms for validation and verification. Several case studies will be
explored in details.
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ORD631: Applied Project Management
Sile g pdiall B yla) Cliaudat WY day

The goal of this course is to bring students’ project management research and practice to a new and
much more effective level. A case study approach is adopted during the course and the course will
build on the Management Body of Knowledge (PMBOK). Broad topics to be covered include: the
growth of project management; success, maturity, and excellence; project management methodologies;
strategic planning for project management; maturity of modern project management; project portfolio
management; the project office; and management support.
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ORDG632: Service Science, Management and Engineering
Ciladdd) )3l g Adia g agle : WY ay

This course provides an introduction to services science - a new, interdisciplinary field that combines
social science, business, and engineering knowledge needed for organizations to succeed in the shift to
the service and information-based economy. The course will build students’ skills to address business
and technical issues in a service business environment. These new skills include the ability to integrate
across traditional disciplinary areas to obtain globally effective solutions. Broad topics to be covered
include: understanding services, designing the service enterprise, managing service operations, and
quantitative models for service management.
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ORD633: Advanced topics in Operations Research and Decision Support-1
V-1 AN asa g cllaad) & gay (8 Aadiia Cile gia ga 1YV aay

This course will cover recent and emerging topics in the field of operations research and decision
support and their applications. Analysis skills and issues of real world problems will be addressed in
the course.
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ORD711: Advanced Decision Support Methodologies
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Advanced Techniques of Decision Support explore advanced approaches to Problem solving,
decision-making, and model building. Topics covered include Classification of models included in
Decision Support Systems (DSS), Principal components of an integrated DSS, Data management
versus Model Management Systems, and Model selection. Computer packages will be used as training
tools for developing DSS.
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ORD712: Advanced Models of Operations Research and Decision Support
DAY asa g ciblaal) Egay A dadiia zilad 1V Y Yary

The intent of this course is to further provide advanced usage and awareness with the valid and
applicable models in advanced operations research and decision support systems. Also it should help
the students to efficiently and effectively think and innovate the implementation of such models in the
organizations to best fit its environment and provide the real value behind such models using advanced
techniques in operations research and decision support.
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ORD713: Applications of Advanced Operations Research and Decision
Support
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The intent of this course is to further provide advanced usage and implementation tips and hints for
applying the advanced operations research and decision support system techniques and models. Also it
should help the students to efficiently and effectively think and innovate the way of implementation of
such applications in the organizations to best fit its environment and provide the real value behind
such models using advanced techniques in operations research and decision support.
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ORD714: Advanced Topics in Operations Research and Decision
Support-2
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This course will cover the advanced and hot issues in the field of operations research and decision
support and their applications for real decision making problems.
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ORD721: Advanced Topics in Information Systems with Decision Support
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This course will cover the integration of operations research, decision support and information
systems domains; and their applications for real world problems.
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