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Ayuadelu () e
AyUiavl Wil oll U o WUAJ Layliag delw (0) e
:Jolilig 6a0i o delw (10) Adallwllinio .
Aylislolelw (M) 9 dyyual delw (F€) laio Al pglsllg Uy Pl uljdol delw (M) o
oy lalag Al gl Ol ol delw (F9)
da0i%0 delw (OF) pusyl uanAallollhio @
Ayunldclw (r) o
AuyUiayl Wl ol U U wWUAJ Laliag delw (1)
B30l Gelw (1) wyjailg wlegpiioll .2
oWl Joanl oo loA Wi oll cimi auni oJliug

Subject Area ‘ Total Credit Hours  Percentage ‘ Benchmark
Humanities, Ethical and Social Sciences 15 10.4% 8-10%
Mathematics and Basic Sciences 26 18.0% 16-18%
Basic Computing Science 39 271% 26-28%
Applied Computing Science 53 36.8% 28-30%
Optional (Institution Character — Identifying Subjects) 16-4%
Training 5 3.4% 3-5%
Projects 6 4.2% 3-5%
Total 144 100% 100%

dlo=ltlg dypaill (ijloi)l OUlelw (FE) 6alo
:odi loa dulo=llg dy A il ol ule b Ciing

ol uljlaellg pualeoll Ay Gulniylall ogé) Ay il (yjloil oaa JUA (o :Aall U)lodll o
ba0iwo deluy(icly JA wwinig .6 palac)l JUA (o laol)

(IEEE) W= )0l ango g oA Elgil Wil OJ] dulo=l (yjlodl Wiclw puudii dulo)l (jloi)l o
01000 el laio (uicty JA wninig (ACM)g

udl Wijlaollg pualeoll guhhiy wlall ogd) Ciin :(Open Lab) daqigoll Jolzoll Uyjlod O
HO jopUlaJ jopg ulinll dngidollwlall Jolgo JUA (o Aoy 8 prilas)l yo lasl<)
Ay @iy wJuall ogdy (ujloill oaa JUA (Lo (Structured Lab) ddAaiaoll Jolsoll (ujlod O
JopU L) jopg 6ayaq]l dylos)l Wijlasll yAs) odig 6 )alasll JUS (o laolsi il wijlagll
HT

Ay rodsiy wuadl g8y (il oaa JUA (Lo (Special Lab) duknnAioll Jolsoll (ujlod ©
H Lopulal jopg dnnAioll Joleoll uai JUA (o duidollg b unill uljlaol

drwljadl Glypboll jroyill mUAJ acled (f0) 6alo
99 loA oundll gl unnAill joy Jiod Juudl Gunsdl wiall (o deqono (Lo (Course Code) jido \jTj_oJ UaAiy
MWldoanluango

Group / Department ‘ Code ‘ uanAill of ouwudll
Computer Science (ON wlaJlogle
Information Systems IN Uloglsoll odAl
Information Technology IT Uloglsoll Lnglgiajg
Artificial Intelligence Al ovclh nl 54l
Multimedia MM t':'; Jaxigll hiuwgll
Computer Engineering CE UlwlkJldwaia

oclihnyl elaall @olipy duwlall Easul
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Electrical Engineering EE dsuiaslldupaiall
Mathematics MATH ulauypyl
Physics PHYS Lol
Humanities HUM Gyl

WUk L o Ugho by ognlldegono iy o
JoUl sgiuoll ule 1 byl Jay «auo j1éoll epln UALiSoll sgiuoll Jios Wlioll Al o Bl e
Sl sgioll ole 4 oo Plg Culil sgiuwoell ole 3 b Pig GJWI sgiuoll ble 2 b plg
dycroll oAl Jglan wuun jpboll vl yanAill b)) Jio) Wipiie)l Al 00 ool e
) LaYdangoll
oclluanAil Jala jboll Junhio Jio) s UG b ooyl ply o
oUALINad Auagy LJWI YAl

Al 1 2 3
L o)l b
vcJluanAillog)
Yeiuolld)
JGo)luanaiagh
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dicydll GnanAill ols)l
Gl Jglanludangoll duc ol lnn Al ol Wljboll lnn Aj oy @i od (ACM)g (IEEE) i a ol W1

(CS) Lwwlall palsd dyepdll wanAill ).l Jgaa

Code Sub-Majors Code Sub-Majors
0 Discrete Structures 1 Algorithms and Complexity
Computational Science
2 Architecture and Organization 3 Net-Centric Computing
Operating Systems
4 Programming Languages 5 Graphics and Visual Computing
6 Intelligent Systems 7 Computer Security
8 Social and Professional Issues
(IS) wlogleoll plal duepdll wanAill Pl fJgan
Code Sub-Majors Code Sub-Majors
0  Foundations of Information Systems 1 Data and Information Management
2 IS Project Management 3 Systems Analysis and Design
4 IS Strategy, Management and Acquisition 5 Social and Professional Issues

(T Ulogl=oll Lnglgiail duepdll IlnnAill PWJI.F Jgaa

Code Sub-Majors Code Sub-Majors
0 Information Technology Fundamentals 1 Information Assurance and Security
2 Integrative Programming and Technologies 3 Networking
4 Platform Technologies 5 System Administration and Maintenance
System Integration and Architecture
6 Social and Professional Issues 7 Web Systems and Technologies

(Al) el nyl Al dye)@)l lnnAill pW)l.E Jgaq

Code Sub-Majors Code Sub-Majors
0 Al Fundamentals 1 Machine Leatning
2 Computer Vision 3 Natural Language Processing
4 Intelligent Systems 5 Robotics
6 Al Practice
(MM) 632=i0ll hilugl duc &)l uanSill ol .0 Jgaa
Code Sub-Majors Code Sub-Majors
0 Multimedia Fundamentals 1 Human Computer Interaction
2 Graphic and Art Design 3 Social and Professional Issues
(MATH,PHYS,EE,CE,HUM) aiuiyig dpwaiallg dpwunil pelell Ulanai o)l . Jgaa
Code Sub-Majors Code Sub-Majors
0 Basic Sciences and Engineering 1 Languages
2 Social Sciences 3 Business, Management and Economics
4 Law 5 General Subjects
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(dizolaJl llhio) dole)l vliliaioll (M) éalo

(Guyial ulelw o + dyyual wlelw 1) 6aoiso delw 10

oclihn)l Al yanAi olde dolell wulhniol) dyylisvlg dyunVl Wijpbell &jgd oy GJWI Jganll po
Ulelwg ducquuil (L) Wipalas Ulelw ¢UaAag j1éo JA) (C) 6aoizoll Wleluwl Joanl aungy elaAg
Wang U] o JA) duequuill (P) dplosl of (T) dyda il (Lol

(dolJl wulinioll) d iyl pglel wiyjbo .V Jgan

Course Houts

Course Name

AUVl Wl ollUgl

HUM111 English Language 1 | dyjalaj] Al — 2 2 | — | —
HUM131 = Otrganizational Behavior wlial ulpaglw — 22 — | —
HUM143 = Societal Issues doinall LA — 0|12 | — | —
HUM231  Business Administration JlocVl 6)la] — 22| — | —
1S151 Technical Writing in Computing dpwgall dyidill dytiall — 2 12| — |—
1T161 Computers and Society &oinollgulwlall — 22| — | —
dyjuayiwlydoll lel Egono 10 Credit Hours
* A UIAVI Ol ol Ll
HUM112 English Language 11 dyjplai] @)  English Language I 2 | 2| = | =
(HUM111)
HUM121 | Social Context of Computing dpwgall Helodavl Gluwll — 1 1 — | —
HUM122  Intellectual Property dpadll dualell — 1 ] =|=
HUM132 | Interpersonal Communication Al Jnlgil — 22 — | —
HUM134 | Principles of Accounting ool Olpwlwf — 2 12| — |—
HUM135 | Marketing & Sales Uliollg @yguuill — 2 2 | — | —
HUM141 Computet Law Glwlall (ilgd — 2| 2| = =
IS111 Scientific Thinking and Problem Jog ulo=ll padill — 2 2| — | =
Solving JAudioll
HUM142 Privacy and Civil Libetties Aol wlypallg ungnAall — 1 1| — | —
HUM151 | Hand Drawing AU roaw ! — 22| — | —
HUM152 History of Computing dugall &yt — 2|12 | — | —
HUM153 | Islamic Culture Aol Aolaill — 11— —
HUM241 Computers and Ethics WHAAYIg wlpwlall — 1 1 | — | —
ayjuinvlulydollulcln Egono 5 Credit Hours
Ayl polll Cljpbo Clclw £gono 15 Credit Hours

Joa2JU Ay uiavl wlypboll 6o5d (Lo 8a0lso Wilelw 0 Jaley Loy Ayyuisl wiypd o wuall jlisg ¢

vclhn)l clAill Qolipd dwlyall a5l



ol d=ola —Wlogleollg Winwlall dyla

dalall wllhio (FV) éalo

Ol loA Ulo 6 W) rouwbiig (Ayylisl wlelw M+ d))ual delw W) 6100 Aelw 10 e 6)uc AdAllullinio

dwlwiil melsllo LUl Uljpdoe

(6agiodelu M)
UlnnAai &lon ule (Gyyuislulelw M +40yyun] delw (E)dfg.wLwiJlrogJ_sdlUljﬁo&jgjrmu@wldqmlk_}o

Al pglsellg WpAyPlwlde.A Joaa

| Course Hours

Code Course Name J1$20J1 ol wlhnioll SRR
AUVl wljdoll gl
MATH101 Mathematics I Al — 3 (2|2 | —
MATH102 | Mathematics IT rolnly | Mathematics T (MATH101) 302 2 —
MATH202 Probability and Statistics clnaVlg UMleinll | Mathematics IT (MATH102) 2 | 2| — | —
CS201 Discrete Structures Aendio JAld = Mathematics IT MATH102) 3 /22 | —
CS203 Numerical Methods Qra=llGhll - Mathematics IT (MATH102) 2 | 2| — | —
CS204 Signals and Systems dohilllquljubyl = Mathematics IT (MATH102) 3 2 — | 2H8
PHYS101 = Physics I [ il — 3 2 — | 2HS
EE101 Electronics Glgigraalyl — 2 |2 —| —
EE102 Digital Circuits Arooy)l J5lgall Electronics (EE101) 3 2 — 28
AQyuaylulybollulely Egono 24 Credit Hours
*dyuisvI ol doll LU
MATH201 & Mathematics 11T Polnly  Mathematics IT (MATH102) 2 | 2| —| —
CS202 Stochastic Processes dplgaiiell Ulloe)l  Mathematics IT (MATH102) 2 2 — | —
CS301 Operation Research Uldo=lltigny | Discrete Structures (CS201) 2 2 — | —
CS302 Modeling and Simulation 6lalaollg Anioill Probability and Statistics 2 2 - —
(MATH202)
CS303 Graph Theory il pawpl ypiai | Discrete Structures (CS201) 2 12 —

dyyiavl wljboll Oleclw €gono 2 Credit Hours
duwlwll polel)l wljpéio Ulelw Egono 26 Credit Hours
J9anJU Ay yia vl wijboell Aoils (o (6a0izo Wielw M) anlg $jluial jpbo Lulall jlisy *

n vclihnll claiJl Qolpd drwlyall dasull
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dwlw il drwgall Gljpdo

el nylallyanai ode (dyua] delw P9) duulw il dupgall alpd o &jgi rody LJWIJoanll po
Apwlwll dpngaJiwlyyé 6.9 Jgan

| Course Hours

Code Ji$0Jl ol Course Name il B T AR
IT101 | IT Fundamentals Waglgiad wlwwi — 3 2 — | 2HT
Ulogleoll

CE202  Introduction to Wlloo b dordo  Prog. Fundamentals (CS141), 3 2 — | 2HT
Computer Architecture ~ wwla) Discrete Structures (CS201)

CS141 | Programming Aol lpwlwi IT Fundamentals (I'T101) 3 2 — | 2HT
Fundamentals

CS241 | Object-Oriented dipil @aopyl  Prog. Fundamentals (CS141) 3 2 — | 2T
Programming

CS211 | Data Structures and byl Jaya Object-Oriented 3 2 — | 2HT
Algorithms Olpojjlaalig Programming (CS241)

cs311 Algorithm Design and Jilaigogoni  Data Structures & Algorithms 3 2 — | 2HT
Analysis Slojilgall (CS211)

CS321 | Operating Systems Jsahiill odAd Intro. to Computer 3 2 — | 2HT

Architecture (CE202)
CS391 | Software Engineering Whaopdl @uparia | Data Structures & Algorithms 3 2 2 —
(CS211)

AI301 | Human Computer Uiyl Jeléi | Data Structures & Algotithms 3 2 — | 2HT
Interaction wwlallg (CS211)

I1S101 = Foundations of rodaj il lwf IT Fundamentals (IT101) 3 2 — | 2HT
Information Systems Glogleoll

1S212 | Databases byl aclgd | Prog. Fundamentals (CS141) 3 2 — | 2HT

IT252 Data Communications ol Juwlyi | IT Fundamentals (I'T101), 3 2 — 2HT
and Networks wwlallolapbg Mathematics IT (MATH102)

IT371 | Web Programming dpgiaislti ooyl  Prog. Fundamentals (CS141) 3 2 — | 2HT

Al duwgall wlypé o wlelw €gono 39 Credit Hours

vclihnll claiJl Qolpd drwlyall dasull
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velihn)l cW8ill yanai ullhlio (FA) 6alo
(Guial deluw 1+ 5] delw Pr) 610izo Gelw 0F Jouirio uan A1l Gljb o &ujgl oy Al Jolanll oo

velihn)l LBAJlulbs .l Joan

Course Hours

Code Course Name J)60J1 roawl Linhioll CLT P
QUi b ol gl
CS351 | Computet Graphics Iy oaupl Prog. Fundamentals (CS141), 32 —  2HT
Discrete Structures (CS201)

CS352 | Image Processing Jjonll@allee | Data Structures & Algorithms (CS211) 3 2 — | 2HT

Cs471 Introduction to Computer wwlali(ol Gorde | Data Structures & Algorithms (CS211), | 3 | 2 — | 2HT
Security Data Comm. & Networks (IT252)

AI201 | Artificial Intelligence velihnyl 8l IT Fundamentals (I'T101), 32| — | 2HT

) Discrete Structures (CS201)

AlI311 | Machine Learning Al rod=] Attificial Intelligence (A1201) 3 2 — | 2HT

AI312 | Neural Computing Aun <)l duugall Artificial Intelligence (A1201) 312| — | 2HO

Al413 | Deep Learning Wlo=llrol=ill Neural Computing (A1312) 3 2| — | 2HO

Al421  Computer Vision Iy aygul Object-Oriented Prog. (CS241), 32| — | 2HT

Physics T (PHYS101)
32 — | 2HO

A3 Datural Language duphll ol dalzo Artificial Tntelligence (AT201)

Processing
.. . ao)10Jl Ggugl Artificial Intelligence (AI201), 32 —  2HT

AIEL || Copiho eIt Signals and Systems (CS204)

Is251 | Computing Scientific duol=lldpaaiall Passing 15t Level 202 — —
Methodology duwgall

dyuayluljioll Ulelw Egonp 32 Credit Hours
* A EAY Wl b0l U
Automata and Language wlsllg ulyll A Prog. Fundamentals (CS141), 3|2 —| 2HT
CS443 .
Theory Discrete Structures (CS201)
CS8451 | Computer Animation wwlalyaapall Image Processing (CS352) 32 — 2HT
CS472 Ctyptogtaphy 10111Jl | Data Structures & Algorithms (CS211), 3 2 —  2HT
Data Comm. & Networks (IT252)

Al401 i ifici i lilhn : — | 2HT
Symbphc Artificial GloHloe Ul elAAll Artificial Intelligence (A1201) 312
Intelligence

. . — — [ omT

Al402 Cgmp utational Cognitive QJ.Oj_zoJI roglell Data Structures & Algorithms (CS211) JE

Science dyluuall
. : dpojjlgall Gyl Gyl | Data Structures & Algorithms (CS211), 3 | 2 | — | 2HT

Al403 | Algorithmic Game Theory Probability & Statistics (MATH202)

Al412 | Pattern Recognition ealoilywoy=ill Artificial Intelligence (A1201) 302 —| 2HT

Al414 | Advanced Machine 0280l AUV rods] Machine Learning (AI311), 3 2 — 2HT
Learning Neural Computing (A1312)

Al422 | Virtual Reality LAILOYI ESlgll Computer Graphics (CS351), 3 2 — 2HT

) Image Processing (CS352)

Al441 | Intelligent Systems apaall pdadll Artificial Intelligence (A1201) 3 2 —  2HT

oWk L A d Artificial Intelli AI201 — | 2HT

Al442 | Agent-Based Systems Ve Qodlalipall icial Intelligence ( ) JE

Jio=ll

Al443 | Natural Computing drepin il dugall Artificial Intelligence (AI201) 32 — 2HT

AL452 Intelligent Autonomous . Artificial Intelligence (AI201), 3 2 — 2HT
Roboics Al Ayila Wligig ! Computer Vision (AT421)

ifici i " Artificial Intelli AI201 — | 2HT

A461 Arnﬂcml Intelligence el Ul slasll Ll rtificial Intelligence (AI201) 312 H

Gaming =
: . L. Artificial Intelligence (AI201), 3 2 — | 2HT

Al462 | Semantic Web Systems $o2Ul Lgll odAj Web Programming ('T371)

18341 | Decision Support Systems JSI AR oca odAd Probability & Statistics (MATH202) 32 — 2HT

IS414  Data Mining and Business =83 bl yalATnI Foundations of IS (IS101) 32| — | 2HT
Intelligence Jlocll

1S418 | Bioinformatics dygiall dyilogleoll | Data Structures & Algorithms (CS211) | 3 | 2| —  2HT

IT401  Multimedia Systems 631210l hilwgll rodAj Object-Oriented Prog, (CS241) 3 2 — 2HT

1T431 i i o o — | 2HT
ereless'and Mobile Q.xb.uuUI Awgall Data Comm. & Networks (IT252) 32
Computing Agonollg

IT472  Internet of Things 2Lpbl| Cuiyii] Data Comm. & Networks (IT252) 32| — | 2HT

IT473 | Green Computing elpAAalldugall IT Fundamentals (IT101) 32 — 2HT

vclihnll claiJl Qolpd drwlyall dasull
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Code Course Name J16.0J1 rouwl wlihioll gotrsefr Hou;s

IT474 | 'Topics in Computational  Qolaiwl Lo WlegAgo IT Fundamentals (IT101) 3 2 | 2HT
Sustainability duuuall

Ayuisvl vldoll vlels Egono 21 Credit Hours

Al uld o wlcls Egono 53 Credit Hours

Vi ule Jganlu dyyyiayl wipéoll 6osls (lo (62010 delw (1) dyyyisl Wljpéo V aac LUl jlisy *

166 (il o Ue (A1) pelih nil lAAJ aga) leaga) july V ol Ulan AUl $ o S

Wil Al pl=illg wijaildlg Wilequilodl Clilinio (MQ) dalo

UA0d9 «JIAI pd=illg wujaillg Wleguiioll Wijpbo Uo Ayjln] 6a0io delw Il xac jyinl cllall ode iy
Loy &y LUl JSIAU G Uo @kl Wilegpilo €9139.09 Ulao ELA A Lila Lol Luyyaill Aang i jliay ylcdlall
wognAalllaaydlallyulae

Q)AL Equilio Wiljpdio
aoJWl Joanludangoe ¢paill Equiio Wljibo

vellhnyl Bl Hbd Ulcguitoll Uljpdo Il Jgan
| Course Hours

Code J)$0Jl ol Course Name wlhioll R
Al463 Al Capstone Project 1 [ @pAill Equilo Project Management (IS221), 3 1 | — | 4HS
Software Engineering (CS391)
Al464 Al Capstone Project 11 @Al Equiio Al Capstone Project I (AT463) 3 1 — 4B

wdlal pd=illg wyaillg ulequitoll wiljpd o Wlelw Egono | 6 Credit Hours

wdlatoll wyjatidlig wyyalill wljpo

10+ J8Yl Lle jlinl 26 Clall Yoay Ul ude Gl diw 610) Glelw 0 Jaley Loy pdlasoll wyaill oAl ody
U0 dac Go waill e Joiuos yuyai dita giac yapnAi odyg ¢ paill dojlll 6aoisoll Wilelull aac Yo
810 oaio JAy unlall il &ngg Lgiw wuyaill uo Uus)litel dsilic) Ellag digleoll diall slacl
lailg 62 0izollulelul (o ciing ¥ odlarodlvyaill b e .ddallyulao Jud o laayaaiod) odll o ll
&g e aillullinio o ga lailg wolslill Egonoll o Liny U pJLg 6a0iso Wlely Y9 JpQo ga
Wlelw 0 Jodiiig wuaill o duglinell Wijlaoll jji=i Wljpbo &g o duidell Wlasll Lo Wlall Wijlag

odatell Ao il ulpQ o aagy QI Jganllgdaoiso

wellhnVl AAJl Ko Odlatodl wyjaillg Al ljboe IF Jgan

Course Hours

Code J)$0ll oawl Course Name wlinioll e e
15221 Project Management Glequiioll 6)1a] IT Fundamentals (IT101) 2 2 - —
CS381 Software Development Glaopll gl Project Management (IS221) 3 2  — 2HT

and Professional duidoll duwjloollg Software Engineering (CS391)
Practice
AI361 Al Field Training wdlazedl wuyaill Project Management (IS221) — | = = =

wdlatodley)aillg il aljpd o wlels Egono - 5 Credit Hours

=
(-}

oclihnyl elaall @olipy duwlall Easul
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dwlja daal Ylio (P+) 6alo

wgygdladldlayo o pelihn)l Al QoUpy dunha i whqiuwo vle Wb oll &yjgi aungy OJWI Jolaall

welihnVl Al aolpy dpwlja daal JUo IP Joan

Code Course Name 138 0Jl rouwl Credit
Jall oWl Jnall — JoVl seluoll wlypéo

1T101 IT Fundamentals Wlogleol Ynglgiaiclpwlwf 3
MATH101 = Mathematics I ol 3
PHYS101 | Physics 1 [l 3
EE101 Electronics GlygpialVi 2
HUM111  English Language I [ dyjla] A 2
HUM131 Organizational Behavior il ulsgl 2
orok Elective Course in Humanities I* *l dplwiyl pglell oo Sylial o 2
ork Elective Course in Humanities I11* *r dyluiyl pglell b G)Lial Jp8o 1

oWl pwhl Jnell - JoVl sglwoll wljpbo
CS141 Programming Fundamentals da ol Olpwlwf 3
1S101 Foundations of Information Systems Wlogleoll odaj lpwlwf 3
MATH102  Mathematics II roysyy 3
EE102 Digital Circuits Qoo 1 y5lgall 3
1S151 Technical Writing for Computing Augal) aidill dyaall 2
IT161 Computers and Society Eolaollguiwlall 2
ork Elective Course in Humanities IT* *P duluiyl pglell o Sjlial o 2
HUM143 | Societal Issues doinoll YUAdI 0
JoVl sqiwollvileln Egono 36

Jolll oWl Jndll — udWl geiusll Wljbo
CS201 Discrete Structures A= dio JAala 3
CS204 Signals and Systems dolailligulyubyl 3
CS241 Object-Oriented Programming Auipividaoyl 3
15221 Project Management Wlegpitoll 6)1a] 2
11252 Data Communications and Networks wwwlaJl ultapibo byl Juwlys 3
HUM231 Business Administration JlocVl é)la) 2
MATH202 = Probability and Statistics claaVlguileiall 2

Wl Ll Jnoll — Hdllsiwell Wl b o
CS211 Data Structures and Algorithms Wlojjlgallg iyl JAlia 3
18251 Computing Scientific Methodology uugalldiolell dinaioll 2
1S212 Databases ol aclgd 3
CE202 Introduction to Computer Architecture wwlallvuylokoe o doado 3
(CS203 Numerical Methods Qaa=)l Grall 2
AI201 Artificial Intelligence vclihnyl A3l 3
RS Elective Course in Science I° % il pglell ub G)LiAl Jybo 2
Wl soiwollvlely Eqono 36

Jolll owhl Jnell — CJilh seluell Uljpbo
CS311 Algorithm Design and Analysis Wlioj)lgall Julaig oo 3
CS321 Operating Systems Jusini)l rodAd 3
AI301 Human-Computer Interaction wlallg Yuwiyl Jeldd 3
CS391 Software Engineering Ulnopll uuria 3
CS352 Image Processing Jonlldallseo 3
AI311 Machine Learning Y| ol 3

Wl LWl gl — U sgiwell Oljpbo
CS351 Computer Graphics wwlaJy oaw 3
CS381 Software Development and Professional Apiaell duwjloolig oyl polnd 3

Practice

AI312 Neural Computing dun<lldungall 3
IT371 Web Programming Qugraisll Aol 3
otk Elective Course in AT T* * oeliln)l LAl b LAl jéo 3
ook Elective Course in AT IT* * oelhnyl LA oo B4dAl Jbo 3

vclihnll claiJl Qolpd drwlyall dasull
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Code
AI361

Al421

Al431
Al451

Fokox
Fokox

Al463

CS471
Al413

Fokox
Fokox
Fokox

Al464

Course Name 138 0JI rowl Credit
Al Field Training

wdlato Lya =
CUsoimel wlelw Eqono 36
JoVl Ll el — &uldl el Wljpéo

Computer Vision Iy gl 3
Natural Language Processing epyhllulell da)leo 3
Cognitive Robotics Ao )0l ligugul 3
Elective Course in AT IIT* *¥ oclilhnyl LAl oo Gl jbo 3
Elective Course in AL ITV* *€ oelhnyl LAl ob BYdAl Jbo 3
Al Capstone Project 1 | @Al Equiio 3
Wl Ll ol — &l sgiuell Cljbo
Introduction to Computer Security wwlall ol doado 3
Deep Learning Yol ol 3
Elective Course in AT V* *0 pelilanll Al oo GBIl o 3
Elective Course in Al VI® ) oelhnyl LA ob B4LAl Jbo 3
Elective Course in AT VII* *V oelilhnyl LAA)lOo GIYLAl jbo 3
Al Capstone Project 11 ) r @ j:uJI Equiio 3

&l sqinolluleln £gono 36

O AYUiAYl Wb oll Aoilsd o dulall anpinl LAl Whboll (Yo AylisVl Wljpboll oda wlall jlisy ¢

Ayiluiyl oglsl

roglsl Lo AULAVI WS o)l Aoilo o dulall anpiag Ll Wijrbell Uy Uo GUinl jpboll Iaa clall jlis)°

Al

VO AUV Wb oll Aoild o AulAll dapin’ Ol Wijpboll Uy Uo dylinyl wihjiboll oda (lall jlisng *

uanAaill

vclihnll claiJl Qolpd drwlyall dasull
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Wl pbol) volll $giaoll (1) Galo

dilwiyl pelsll Wijpsio

HUM111 English Language | V dgjld) 4
Credits 2 Hours

Prerequisite None

Contents The material reflects the stylistic variety that advanced earners have to be able to

deal with. The course gives practice in specific points of grammar to consolidate and
extend learners existing knowledge. Analysis of syntax; comprehension; skimming
and scanning exercises develop the learner’s skills, comprehension questions
interpretation and implication. The activities aim to develop listening, speaking and
writing skills through a communicative, functional approach, with suggested topics
for discussion and exercises in summary writing and composition.

HUM112 English Language II AR
Credits 2 Hours

Prerequisite English Language I (HUM111)

Contents The course aims at enabling the students to further polish and develop their skills

in English language through various interactive activities. The need for more
articulate written English is reinforced through further in-depth study of applied
grammar. A conversational and situational dialogue-based contents are presented
to attract students” interest. Pronunciations and comparatively complex grammar
are simultaneously introduced. Field related terminology and longer conversations
are also presented with emphasis on contrastive grammar and a more articulate

pronunciation.
HUM121 Social Context of Computing gl Slazr ) Bl
Credits 1 Hour
Prerequisite None
Contents Introduction to the social implications of computing — Social informatics — Social

impact of IT on society —Social implications of networked communication — Growth
of, control of, and access to the Internet — International issues — Online communities
& social implications —Philosophical context — Diversity issues —Gender-related
issues —Cultural issues —Accessibility issues — Globalization issues — Economic
issues in computing — Digital divide

HUM122 Intellectual Property iy, 4
Credits 1 Hour

Prerequisite None

Contents Foundations of intellectual property — Ownership of information - Copyrights,

patents, trademarks and trade secrets — Software piracy — Software patents —
Transnational issues concerning intellectual property—Fair use —Digital Millennium
Copyright Act (DMCA) -International differences- Egyptian Intellectual Property

law
HUM131 Organizational Behavior Sledl OlSshe
Credits 2 Hours
Prerequisite None
Contents Perception, learning, motivation and value; individual differences and work

performance; understanding yourself; motivating yourself and others, working
within groups, achieving success through goal setting, achieving high personal
productivity and quality; achieving rewarding and satisfying career;

n vclihnll claiJl Qolpd drwlyall dasull
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HUM132

Credits
Prerequisite
Contents

HUM133
Credits
Prerequisite
Contents

HUM134

Credits
Prerequisite
Contents

HUM135

Credits
Prerequisite
Contents

HUM141

Credits
Prerequisite
Contents

communicating with people; leading and influencing others; building relationships
with supervisors, co-workers and customers.

Interpersonal Communication

2 Hours

None

Elements of the communication process, barriers to communications, effective
writing skills, report writing, and oral presentation skills. Good diction, extempore
speaking in the appropriate context will be key skills in this course.

il ol gl

Computing Economics g Ol3Laidl
2 Hours

Nomne

Monopolies and their economic implications; Effect of skilled labor supply and
demand on the quality of computing products; Pricing strategies in the computing
domain; cost-benefit analysis and break-even analysis; return on investment;
analysis of options; time value of money; management of money: economic analysis,
accounting for risk; Differences in access to computing resources and the possible
effects thereof.

Principles of Accounting Al Ol

2 Hours

None

This course is an introduction to the basic concepts and standards underlying
financial accounting systems. Several important concepts will be studied in detail,
including: revenue recognition, inventory, long-lived assets, present value, and
long-term liabilities. The course emphasizes the construction of the basic financial
accounting statements - the income statement, balance sheet, and cash flow
statement - as well as their interpretation.

Marketing & Sales

2 Hours

Nomne

Define marketing; Marketing process; Market analysis: customer base; competition;
Best practices and lessons learned; Business research and forecasting tools and
techniques; Trend analysis: economics; social; political; environmental; technology;
Technology assessment practices and techniques; Presentation skills; Sales and
advertising practices; Customer satisfaction strategies; Marketing and branding
techniques; Product portfolio analysis; Global trade and international operations;
Pricing strategies. Managing marketing through: customer relationships; social
responsibility; marketing ethics. It emphasizes E-Commerce Application and
Implementation through Business Models and Technology Essentials.

O\a,,i\j &M\

Computer Law Slsld) (il
2 Hours

Nomne

History and examples of computer crime - “Cracking” (“hacking”) and its
effects—Viruses, worms, and Trojan horses—Crime prevention strategies—System
use policies & monitoring —Risks and liabilities of computer-based systems -

Accountability, responsibility, liability.

vclihn)l clAA ]l Qolip duwljall axsil
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HUM142
Credits
Prerequisite
Contents

HUM143

Credits
Prerequisite
Contents

HUM151

Credits
Prerequisite
Contents

HUM152

Credits
Prerequisite
Contents

HUM153

Credits
Prerequisite
Contents

HUM231

Credits
Prerequisite
Contents

HUM241
Credits

Privacy and Civil Liberties Al O g do gad-|
1 Hour

None

Ethical and legal basis for privacy protection; Privacy implications of computer and
information systems; Technological strategies for privacy protection; Freedom of

expression in cyberspace; International and intercultural implications.

Societal Issues

0 Hour

None

What are human rights? Foundations of rights: enlightenment history and theory.
The United Nations: structure and function. Genocide, international criminal law,
and human rights courts. The interrelatedness of rights. Types of rights 1: civil and
political rights. Types of rights 2: economic, social, and cultural rights. Human rights
in Egypt. Social movements, social media, and representations of rights. Truth
commissions and other forms of innovative justice. Human rights narratives.
“Special rights”: women’s rights. Current societal issues including population
increase, transparency, and anti-corruption.

Troast! Llaadll

Hand Drawing
2 Hours

None
Introduction and proportions - Gestalt theory and gestural drawing - Blind contour
drawing - Using light and dark; discovering mass drawing; using negative space as
a tool to create atmosphere and shape - Exploring different mediums and paper -
Conclusion and final portfolio drawing

Al

History of Computing Ao 7uy0
2 Hours

None

Prehistory — the world before 1946; Implications of: History of computer hardware,
software; History of the Internet; Telecommunications; The IT profession; IT
education; Pioneers of computing.
Islamic Culture LM B
1 Hours

None

Fundamental elements of the Islamic Culture; Islamic culture concept; Islamic
culture resources; Islamic culture importance; Islamic culture relation with other
cultures; The faith's impact on society.
Business Administration Jles¥1 313
2 Hours

Nomne

Management concepts, level and types of management, planning and organization
of workflow, delegation, leadership styles, decision making, stress and time
management, and employee relations, decision-making in such areas as investment
in operations, productions planning, scheduling and control, reliability and
maintenance.

Computers and Ethics
2 Hour

t&:é\j Sl
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Prerequisite
Contents

IS111

Credits
Prerequisite
Contents

IS151

Credits
Prerequisite
Contents

IT161

Credits
Prerequisite
Contents

None

The social impacts of computing technology — Ethics and to the history of computing
and the Internet — Society impact including privacy, freedom of speech, intellectual
property, work, distribution of wealth, and the environment - Community values
and the laws by which we live — The nature of professionalism in computing -
Various forms of professional credentialing and the advantages and disadvantages
— The role of the professional in public policy— Maintaining awareness of
consequences — Ethical dissent and whistle-blowing — Codes of ethics, conduct, and
practice (IEEE, ACM, SE, AITP, and so forth) — Dealing with harassment and
discrimination— “Acceptable use” policies for computing in the workplace.

Scientific Thinking and Problem Solving JSLEL oy olalt S
1 Hour

None

Personal Development Planning —Learning and personal skills development -
Transferable skills development, including time and stress management, note
taking, essay writing, literature finding, and exam and revision skills -
Develops an understanding of the nature of scientific thinking — Scientific methods
are introduced and evaluated — Critical and creative thinking skills — The processes
of induction and deduction —Empirical reasoning and the evaluation of evidence —
Heuristic strategies for critical and creative thinking — A range of motivating
examples on sustainability and personal development — Selection of appropriate
problem solving and decision making processes and methods — Common obstacles
to effective problem solving and decision making — Recognizing the human variable
in problem solving and decision making — Concepts to enhancing personal
development and organizational performance

Technical Writing for Computing gl Al S
2 Hours

None

General Principles of Proficient Computing Writing — Design and Usability —
Documentation Development Process - Computing Writing Procedures — Aspects
of the Computing English Language — Obstacles to Readability — Writing Reports
in Computing — Practices in Technical Writing.

Computers and Society sy Sl

2 Hours

Nomne

History of computing and Information systems - Current computing technologies
and their impact to everyday life - Professional Computing, law, ethics, and society
- Privacy - Encryption and Interceptions of Communications Module - Can we Trust
the Computer? Freedom of Speech in Cyberspace - Intellectual Property - Computer
Crime - Computers and Work - Broader Issues on the Impact and Control of
Computers - Professional Ethics and Responsibilities.

vclihn)l clAA ]l Qolip duwljall axsil
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CS201

Credits
Prerequisite
Contents

CS202

Credits
Prerequisite
Contents

CS203
Credits
Prerequisite
Contents

CS204

Credits
Prerequisite
Contents

CS301

Credits
Prerequisite
Contents

dwaiallg awlwil pelwll Cljpdo

Discrete Structures dabaine |S1en
3 Hours

Mathematics 11 MATH102)

Introduction to logic and proofs ~Fundamental structures: Functions; relations; sets;
cardinality and countability —Boolean algebra —Propositional logic: Logical
connectives; truth tables; normal forms; validity —Elementary number theory:
Factorability; properties of primes; greatest common divisors and least common
multiples; Euclid’s algorithm; modular arithmetic; the Chinese Remainder Theorem
—Basics of counting: Counting arguments; pigeonhole principle; permutations and
combinations; binomial coefficients —Predicate logic: Universal and existential
quantification; modus ponens and modus tollens; limitations of predicate logic
—Recurrence relations: Basic formulae; elementary solution techniques —Graphs and
trees: Fundamental definitions; simple algorithms; traversal strategies; proof
techniques; spanning trees; applications.
Stochastic Processes il gl Slokeal!
2 Hours

Probability and Statistics (MATH202)

Discrete time Markov chains — Continuous time Markov chains — Random walks -
Discrete time martingales — Brownian motion and its generalizations — Stochastic
calculus.

Numerical Methods

2 Hours

Mathematics 11 (MATH102)

Numerical errors, absolute and relative errors, stability and convergence of
numerical algorithms. Interpolation Methods: Lagrange polynomials, finite
differences, least square approximation. Numerical solutions to Nonlinear
Equations: Newton Raphson method, secant, false position, bisection, fixed point
algorithm. Numerical Differentiation. Numerical Integration: Simpson’s rule,
trapezoidal rule, Newton-Cotes method. Numerical solutions to Ordinary
Differential Equations: Taylor series method, Euler method, Runge-Kutta method.

Ladalt @kl

Signals and Systems edasly conyLay
3 Hours

Mathematics 11 (MATH102)

Signals - Systems - The Laplace transform - 1st and 2nd order systems - Rational
functions - Qualitative properties of signals and their Laplace transforms - Circuit
analysis via Laplace transform - Transfer functions and convolution - Time domain
properties of convolution systems - Sinusoidal steady-state and frequency response
- Feedback: static analysis - Feedback control: static analysis - Dynamic analysis of
feedback - Integral action - Applications of feedback
Operation Research N
2 Hours

Discrete Structures (CS201)

Linear programming: The Simplex method — Integer programming — Probabilistic
modeling — Queuing theory: Petri nets; Markov models and chains — Optimization
— Network analysis and routing algorithms — Prediction and estimation: Decision
analysis; Forecasting; Risk management; Econometrics and microeconomics;

vclihn)l clAA ]l Qolip duwljall axsil
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CS302

Credits
Prerequisite
Contents

CS303
Credits
Prerequisite
Contents

MATH101

Credits
Prerequisite
Contents

MATH102
Credits
Prerequisite
Contents

MATH201

Credits
Prerequisite
Contents

Sensitivity analysis — Dynamic programming — Sample applications — Software
tools.

Modeling and Simulation BIST g drdadt
2 Hours

Probability and Statistics (MATH202)

Definition of simulation and modeling: Purpose including benefits and limitations
—Important application areas: healthcare; economics and finance; classroom of the
future; training and education; city and urban simulations; simulation in science and
in engineering; games; military simulation — Different kinds of simulations —The
simulation process — Model building: use of mathematical formula or equation,
graphs, constraints — Methodologies and techniques — Use of time stepping for
dynamic systems —Theoretical considerations; Monte Carlo methods, stochastic
processes, queuing theory —Technologies in support of simulation and modeling —
Human computer interaction considerations —Assessing and evaluating simulations
in a variety of contexts —Software in support of simulation and modeling; packages,
languages.

Graph Theory

2 Hours

Discrete Structures (CS201)
Graphs Fundamentals - Trees and Eulerian graphs - Matchings - Connected graphs
and paths - Network flows - Graph coloring - Hamiltonian cycles - Planar graphs -
Random graphs

Gl e s

Mathematics I

3 Hours

None

Pre-calculus review: sets and functions; limits and continuity —Derivatives:
techniques of differentiation; derivatives of the basic and fundamental functions;
implicit differentiation; linear approximation and differentials; extreme of functions;
optimization problems; velocity and acceleration —Integrals: indefinite integrals;
change of variables; definite integrals; the fundamental theorem of calculus
—Techniques of integration: integration by parts; trigonometric integrals and
substitutions; integrals of rational functions — Numerical integration — Applications
of definite integrals.

) ool

Mathematics 11 Y Sl
3 Hours

Mathematics I MATH101)

Partial fractions —Infinite series: sequences, convergent and divergent series,
positive-term series, tests of convergence, alternating series and absolute
convergence, power series, power series representations of functions, Maclauran
and Taylor series — Differential equations: definition, classifications and
terminology, techniques of solution of ordinary first-order linear differential
equations - Matrices — Linear equations — Vector spaces, inner product spaces —
Linear transformations — Eigen-values and eigenvectors.

Mathematics III

2 Hours

Mathematics 11 MATH102)
Laplace transform— Inverse Transform— Fourier series— complex Fourier
series—Fourier integrals— Fourier cosine and sine transforms— Fourier transform-

¥ Ol
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MATH202

Credits
Prerequisite
Contents

PHYS101
Credits
Prerequisite
Contents

EE101

Credits
Prerequisite
Contents

EE102

Credits
Prerequisite
Contents

Discrete and fast Fourier transforms — Z-transform—Inverse Z-transform—Discrete-
time systems and difference equations—Discrete linear systems— Wavelet transform
—Applications.

Probability and Statistics

2 Hours

Mathematics 11 MATH102)

Introduction to probability: Basic concepts; Properties of probability; Conditional
probability and independence; Total probability and Bayes’ rule; Random variables;
Probability distributions.

Introduction to statistical analysis: Sampling and sampling distributions; Point
estimation; Methods of moments and maximum likelihood; Interval estimation;
Least squared concept; Testing hypotheses; Statistical tests.

Applications: Statistical software packages; Applications of statistics to reliability
engineering.

sla>Ylg YY)

Physics I Y byl
3 Hours

None

Mechanics: Physics and measurements; Motion in one dimension; Vectors; Motion
in two dimensions; Laws of motion; Circular motion and its applications; Work and
energy; Potential energy and conservation of energy; Linear momentum and
collision; Rotation of a rigid body; Rolling motion; Law of gravity.
Waves: Oscillatory motion; Wave motion; Sound waves.
Electronics g 1Y)
2 Hours

None

Electrical circuit laws and theorems: Ohm’s Kirchhoff’s, mesh, nodal, Thevenin’s
maximum power transfer theorems for both DC and AC circuits, R, L, C elements.
Electronic components and circuits diodes — bipolar junction transistors — field-
effect transistors and use of transistors in amplifiers. OP-Amp, digital circuits —
physical design of simple gates — flip-flops and memory circuits.
Digital Circuits Bd 1 gl
3 Hours

Electronics (EE101)

Numbering systems, logic functions and logic gates, Boolean algebra.
Combinational circuits: Simplification of logic circuits using Karnaugh maps and
tabulation method. Gate level design, adders, subtractors, encoders and decoders,
multiplexers and demultiplexers. MSI Design, Programmable devices (ROM, PAL,
PLA, ....).

Sequential circuits: Flip-flops, latches, analysis and design of simple sequential
circuits, state tables and state diagrams, counters, registers, RAMs. Integrated
circuits and logic families.
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CS141

Credits
Prerequisite
Contents

CS211
Credits
Prerequisite
Contents

CS241

Credits
Prerequisite
Contents

CS321
Credits
Prerequisite
Contents

drwlwil duweall Wljpdo

Programming Fundamentals a2 ) bl
3 Hours

IT Fundamentals (1IT101)

Fundamental programming constructs: Syntax and semantics of a higher-level
language; variables, types, expressions, and assignment —Simple I/ O —Conditional
and iterative control structures —Functions and parameter passing —Structured
decomposition —Algorithms and problem-solving: Problem-solving strategies; the
role of algorithms in the problem-solving process; implementation strategies for
algorithms; debugging strategies; the concept and properties of algorithms
—Fundamental data structures —Machine level representation of data ~Human-
computer interaction: Introduction to design issues —Software development
methodology: Fundamental design concepts and principles; structured design;
testing and debugging strategies; test-case design; programming environments;
testing and debugging tools.
Data Structures and Algorithms Syl gy Ll JSTa
3 Hours

Object-Oriented Programming (CS241)

Review of elementary programming concepts —Fundamental data structures:
Stacks; queues; linked lists; hash tables; trees; graphs —Basic algorithmic analysis:
big “O,” little “0,” omega, and theta notation ~Fundamental computing algorithms:
O(N log N) sorting algorithms; hash tables, including collision-avoidance
strategies; binary search trees; representations of graphs; depth- and breadth-first
traversals —Recursion and divide-and-conquer strategies — Basic algorithmic
strategies: Brute-force algorithms; greedy algorithms; divide and conquer;
backtracking—Standard complexity classes.
Object-Oriented Programming A id) a2 )
3 Hours

Programming Fundamentals (CS141)

Introduction to object-oriented programming — Using an object-oriented language;
classes and objects; syntax of class definitions; methods; members —Simple data:
variables, types, and expressions; assignment—Control structures: Iteration;
conditionals ~Message passing: Simple methods; parameter passing- Sub-classing;
encapsulation and information hiding; separation of behavior and implementation;
class hierarchies; inheritance; polymorphism —Collection classes and iteration
protocols —Using APIs: Class libraries; packages for graphics and GUI applications
—Object-oriented design: Fundamental design concepts and principles;
introduction to design patterns; object-oriented analysis and design; design for
reuse.

Operating Systems

3 Hours

Introduction to Computer Architecture (CE202)
Overview: Role and purpose of operating systems; history of operating system
development; functionality of a typical operating system; design issues (efficiency,
robustness, flexibility, portability, security, compatibility). Basic principles:
Structuring methods; abstractions, processes, and resources; device organization;
interrupts; user/system state transitions. Concurrency: The idea of concurrent
execution; states and state diagrams; implementation structures; dispatching and
context switching; interrupt handling in a concurrent environment. Mutual
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CS391
Credits
Prerequisite
Contents

AI301

Credits
Prerequisites
Contents

exclusion: Definition of the “mutual exclusion” problem; deadlock detection and
prevention; solution strategies; models and mechanisms (semaphores, monitors,
condition variables, rendezvous); synchronization; multiprocessor issues.
Scheduling: Preemptive and non-preemptive scheduling; scheduling policies;
processes and threads; real-time issues. Memory management: Review of physical
memory and memory management hardware; overlays, swapping, and partitions;
paging and segmentation; page placement and replacement policies; working sets
and thrashing; caching. Device management: Characteristics of serial and parallel
devices; abstracting device differences; buffering strategies; direct memory access;
recovery from failures. File systems: Fundamental concepts (data, metadata,
operations, organization, buffering, sequential vs. non-sequential files); content
and structure of directories; file system techniques; memory-mapped files; special-
purpose file systems; naming, searching, and access; backup strategies. Security
and protection: Overview of system security; policy/mechanism separation;
security methods and devices; protection, access, and authentication; models of
protection; memory protection; encryption; recovery management.

Software Engineering CHIE A W
3 Hours

Data Structures and Algorithms (CS211)

Software processes: Software life-cycle and process models; process assessment
models; software process metrics. Software requirements and specifications.
Software design: Fundamental design concepts and principles; software
architecture; structured design; object-oriented analysis and design; component-
level design; design for reuse. Software validation: Validation planning; testing
fundamentals; unit, integration, validation, and system testing; object-oriented
testing; inspections. Software evolution: Software maintenance; characteristics of
maintainable software; reengineering; legacy systems; software reuse. Software
project management. Component-based computing: Fundamentals; basic
techniques; applications; architecture of component-based systems; component-
oriented design; event handling; middleware.

Human Computer Interaction g DLl el
3 Hours

Data Structures and Algorithms (CS211)

Foundations of human-computer interaction: Motivation; contexts for HCI; human
centered development and evaluation;, human performance models; human
performance models; accommodating human diversity; principles of good design
and good designers; engineering tradeoffs; introduction to usability testing.
Human-centered software evaluation: Setting goals for evaluation; evaluation
without users; evaluation with users. Human-centered software development:
Approaches, characteristics, and overview of process; functionality and usability;
specifying interaction and presentation; prototyping techniques and tools.
Graphical user-interface design: Choosing interaction styles and interaction
techniques; HCI aspects of common widgets; HCI aspects of screen design;
handling human failure; beyond simple screen design; multi-modal interaction; 3D
interaction and virtual reality. Graphical user-interface programming: Dialogue
independence and levels of analysis; widget classes; event management and user
interaction; geometry management. Graphical user interface (GUI), review of
concepts, and anatomy of a windows program using different languages. Available
developing tools. Keyboard and mouse input, menus creating, adding menus to
programs. Dialog boxes: buttons, text, list boxes, grids and spreadsheets. Graphics
files and file handling. Multiple documents interfaces and views (MDI). Exception

vclihn)l clAA ]l Qolip duwljall axsil



ol dola —Wlogleollg Wluwlall dyla

15101

Credits
Prerequisite
Contents

I1S212

Credits
Prerequisite
Contents

IT101
Credits
Prerequisite
Contents

Handling and Debugging. Object Linking and Embedding (OLE). GUI builders and
UI programming environments; cross-platform design. HCI aspects of multimedia
systems: Categorization and architectures of information; information retrieval and
human performance; HCI design of multimedia information systems; speech
recognition and natural language processing; information appliances and mobile
computing. HCI aspects of collaboration and communication: Groupware to
support specialized tasks; asynchronous group communication; synchronous
group communication; online communities; software characters and intelligent
agents.

Foundations of Information Systems Slaghall o Slpuslf
3 Hours

IT Fundamentals (1IT101)

Information systems components. Information systems in organizations:
Characteristics of IS professionals, IS career paths, Cost/value information, Quality
of information, competitive advantage of information, IS and organizational
strategy, Value chains and networks. Globalization. Valuing information systems:
Investment evaluation, Multi-criteria analysis, Cost-benefit analysis, Identifying
and implementing innovations. E-business: B-to-C, B-to-B, Intranets, Internet,
extranets, E-government, Web 2.0 Technologies: e.g., wikis, tags, blogs, net-casts,
self-publishing, new forms of collaboration: social networking, virtual teams, viral
marketing crowdsourcing. Security of information systems: Threats to information
systems, Technology-based safeguards. Business intelligence: Organizational
decision making, functions, and levels, Executive, managerial, and operational
levels, Systems to support organizational functions and decision making.
Information and knowledge discovery: Reporting systems, Online analytical
processing, Data, text, and Web mining, Business analytics. Application systems:
Executive, managerial, and operational support systems, decision support systems.

Databases

3 Hours

Programming Fundamentals (CS141)

Database systems: History and motivation for database systems; components of
database systems; DBMS functions; database architecture and data independence.
Data modeling: Data modeling; conceptual models; object-oriented model;
relational data model. Relational databases: Mapping conceptual schema to a
relational schema; entity and referential integrity; relational algebra and relational
calculus. Database query languages: Overview of database languages; SQL; query
optimization; 4th-generation environments; embedding non-procedural queries in
a procedural language; introduction to Object Query Language. Relational
database design: Database design; functional dependency; normal forms;
multivalued dependency; join dependency; representation theory.

SULl delgd

IT Fundamentals Sleghabl L g 55 Spmsbisd
3 Hours

None

Introduction: Brief history of computing; the components of a computing system.
Machine level representation of data: Bits, bytes, and words; numeric data
representation and number bases; signed and twos-complement representations;
fundamental operations on bits; representation of nonnumeric data. Digital logic:
Switching circuits; gates; memory. Assembly level machine organization: Basic
organization of the von Neumann machine; control unit; instruction fetch, decode,
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IT252

Credits
Prerequisite
Contents

IT371

Credits
Prerequisites
Contents

CE202

Credits
Prerequisites
Contents

and execution; instruction sets and types; assembly/machine language
programming; instruction formats.

Hardware realizations of algorithms: Data representation; the von Neumann
model of computation; the fetch/decode/execute cycle; basic machine
organization. Operating systems and virtual machines: Historical evolution of
operating systems; responsibilities of an operating system; basic components of an
operating system. Computing applications: Word processing; spreadsheets;
editors; files and directories. Introduction to net-centric computing: Background
and history of networking and the Internet; demonstration and use of networking
software including e-mail, telnet, and FTP.

Data Communications and Networks ol Oy L) sl 3

3 Hours

IT Fundamentals (IT101), Mathematics IT1 (MATH102)

Data communications: Transmission media, data encoding, transmission modes,
error detection and correction, flow control, multiplexing, switching techniques,
routing.

Networking: Standards bodies. Switched vs. packets networking. OSI model.
Internet model (TCP/IP). Nodes & links. LAN, WAN. Bandwidth, throughput.
Components and architectures. Routing and switching. Communication protocols.
Application, Transport, and network layers protocols.

Web Programming i 9SGl a2 )
3 Hours

Programming Fundamentals (CS141)

The fundamental technologies behind the Web. Concepts of Web Programming
both client-side and server-side. HTML and CSS Web page development.
Fundamentals of Server-side scripting language such PHP. Fundamentals of
Client-side scripting language such as JavaScript.

Introduction to Computer Architecture il Sllane (§ dadde

3 Hours

Programming Fundamentals (CS141), Discrete Structures (CS201)

Register transfer notation; physical considerations (gate delays, fan-in, fan-out).
Assembly level organization: Basic organization of the von Neumann machine;
control unit; instruction fetch, decode, and execution; instruction sets and types
(data manipulation, control, I/O); assembly/machine language programming;
instruction formats; addressing modes; subroutine call and return mechanisms;
I/O and interrupts. Memory systems: Storage systems and their technology;
coding, data compression, and data integrity; memory hierarchy; main memory
organization and operations; latency, cycle time, bandwidth, and interleaving;
cache memories (address mapping, block size, replacement and store policy);
virtual memory (page table, TLB); fault handling and reliability. Interfacing and
communication: I/O fundamentals: handshaking, buffering, programmed I/0O,
interrupt-driven I/O; interrupt structures: vectored and prioritized, interrupt
acknowledgment; external storage, physical organization, and drives; buses: bus
protocols, arbitration, direct-memory access (DMA); introduction to networks;
multimedia support; raid architectures. Functional organization: Implementation
of simple data-paths; control unit: hardwired realization vs. microprogrammed
realization; instruction pipelining; introduction to instruction-level parallelism
(ILP). Multiprocessor and alternative architectures: Introduction to SIMD, MIMD,
VLIW, EPIC; systolic architecture; interconnection networks; shared memory
systems; cache coherence; memory models and memory consistency. Performance
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enhancements: RISC architecture; branch prediction; prefetching; scalability.
Contemporary architectures: Hand-held devices; embedded systems; trends in
processor architecture.
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CS311

Credits
Prerequisites
Contents

CS351

Credits
Prerequisites
Contents

CS352

Credits
Prerequisites
Contents

CS443
Credits
Prerequisites
Contents

ol A1 ol i

Algorithm Design and Analysis Sl Joldy gocuas
3 Hours

Data Structures & Algorithims (CS211)

Review of proof techniques — Basic algorithmic analysis: Asymptotic analysis of
upper and average complexity bounds; best, average, and worst case behaviors;
big-O, little-o, Q, and ©® notation; standard complexity classes; empirical
measurements of performance; time and space tradeoffs in algorithms; using
recurrence relations to analyze recursive algorithms — Algorithmic strategies:
branch-and-bound; heuristics; pattern matching and string/text algorithms;
numerical approximation — Graph and tree algorithms: Shortest-path algorithms
(Dijkstra’s and Floyd’s algorithms); transitive closure (Floyd’s algorithm);
minimum spanning tree (Prim’s and Kruskal's algorithms); topological sort -
Dynamic Programming - Randomized Algorithms - NP-complete problems.

Computer Graphics

3 Hours

Prog. Fundamentals (CS141), Discrete Structures (CS201)
This course introduces techniques for 2D and 3D computer graphics, including
simple color models, homogeneous coordinates, affine transformations (scaling,
rotation, translation), viewing transformation, clipping, illumination and shading,
texture maps, rendering, high level shader language, video display devices,
physical and logical input devices, hierarchy of graphics software, hidden surface
removal methods, Z-buffer and frame buffer, color channels, and using a graphics
APL.

sl e !

Image Processing o3l Brlas
3 Hours

Data Structures & Algorithims (CS211)

Scope and applications of image are processing. Perspective transformations
(Modeling picture taking, perspective transformations in homogeneous
coordinates and with two reference frames). The spatial frequency domain (The
sampling theorem, template matching and the convolution theorem, spatial
filtering). Enhancement and restoration, image segmentation. Image
representation: (Spatial differentiation and smoothing, template matching, region
analysis, contour following). Descriptive methods in scene analysis. Hardware and
software considerations. Applications.
Automata and Language Theory iy U &l
3 Hours

Prog. Fundamentals (CS141), Discrete Structures (CS201)

Introduction: The purpose of automata theory; relationship of automata and
languages; the Chomsky hierarchy. Finite automata: Definition of finite automata
and their operation; deterministic and nondeterministic automata and their
equivalence; two-way finite automata; minimization of deterministic automata.
Regular expressions: Relationship of regular expressions and finite automata;
Kleene analysis and synthesis theorems; applications of regular expressions.
Properties of regular sets: The Myhill-Nerode theorem; the pumping lemma;
closure properties; decision algorithms. Context-free grammars: Equivalence and
ambiguity of grammars; languages generated by context-free grammars;
simplification of context-free grammars; Chomsky and Greibach normal forms;
general strategies for top-down and bottom-up parsing. Properties of context-free
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CS451

Credits
Prerequisites
Contents

CS471

Credits
Prerequisites
Contents

CS472

Credits
Prerequisites
Contents

AI201
Credits
Prerequisite
Contents

languages: The pumping lemma for context free languages; closure properties of
context-free languages; decision algorithms. Pushdown automata: Languages
accepted by pushdown automata; pushdown automata and context-free
languages. Linear-bounded automata: Definition and operation; context-sensitive
languages; properties of context-sensitive languages. Turing machines: Definitions
and introduction to the mechanics of Turing machine operation; the universal
Turing machine; the Church-Turing thesis; variations of Turing machines;
languages recognized by Turing machines; computable languages; undecidability;
the P = NP question.
Computer Animation Cl-b B
3 Hours

Image Processing (CS352)

Basics of key-frame animation, camera animation, forward and inverse kinematics,
particle systems, rigid body simulation, flocking, autonomous behavior, modeling
natural phenomena such as water and gases, animation of articulated structures,
facial animation, clothes, scripting system, morphing, motion capture, and
deformation.

Introduction to Computer Security ol ol okl
3 Hours

Data Structures & Algorithms (CS211), Data Comm. & Networks (IT252)
Security Goals, Fundamentals (confidentiality, integrity, availability, etc.).
Introduction to risk assessment and management. Security standards in
government and industry. Computer system protection principles (UNIX and
Windows). Access controls, including MAC, DAC, and role-based. Cryptography
fundamentals. Authentication, passwords, introduction to protocols, Kerberos.
Security operations. Attacks: software attacks, malicious code, buffer overflows,
social engineering, injection attacks, and related defense tools. Network attacks:
Denial of service, flooding, sniffing and traffic redirection, defense tools and
strategies. Attacking web sites: cross-site scripting. IPSec, Virtual Private networks
and Network Address Translation. Ethics, SP issues that are related. Introduction
to Forensics.

Cryptography phia)
3 Hours

Data Structures & Algorithims (CS211), Data Comm. & Networks (IT252)
Introduction — Secret-Sharing — Defining Encryption — Symmetric-Key Encryption
— Public-Key Encryption — Hash functions, Digital Signatures — Key Exchange —
Secure Communication Protocols — Homomorphic Encryption - Private
Information Retrieval - Attribute-based Cryptography - Pairing-based
Cryptography — Formal Methods in Cryptography — Private Set Intersection —

Signatures.

Artificial Intelligence

3 Hours

IT Fundamentals (IT101), Discrete Structures (CS201)
Fundamental issues in intelligent systems — History of artificial intelligence —
Agents: Definition of agents; successful applications and state-of-the-art agent-
based systems; software agents, personal assistants, and information access; multi-
agent systems — Modeling the world; the role of heuristics — Search and constraint
satisfaction — Knowledge representation and reasoning — Advanced search: Genetic
algorithms; simulated annealing; local search - Advanced knowledge
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AI311

Credits
Prerequisites
Contents

Al312

Credits
Prerequisites
Contents

AI401

Credits
Prerequisites
Contents

AJ402

Credits
Prerequisites
Contents

representation and reasoning — Structured representation; nonmonotonic
reasoning; reasoning on action and change — Al planning systems: Definition and
examples of planning systems; planning as search; operator-based planning;
propositional planning.

Machine Learning B e
3 Hours

Artificial Intelligence (A1201)

Introduction to machine learning — Definition and examples of machine learning —
Supervised learning (of classification and regression functions); K-nearest
neighbors, decision trees, naive Bayes, support vector machines, logistic regression,
evolutionary algorithms, Bayesian Networks, hidden Markov model, neural
networks, boosting — Unsupervised learning and clustering K-means, hierarchical
clustering (agglomerative and divisive), principal component analysis,
independent component analysis, Expectation Maximization algorithm -
Reinforcement learning — Kernel methods — Sparse kernel machines — Mixture
models and the EM algorithm — Combining multiple learners.

Neural Computing Tpnan) B g1
3 Hours

Artificial Intelligence (A1201)

Introduction and overview of the brain - The neuron - Biophysical and reduced
models of neurons - Synapses - Computation and coding in the brain - Networks
of neurons - Early and higher visual processing - Network-level modelling -
Plasticity and learning.

Symbolic Artificial Intelligence s St sSU
3 Hours

Artificial Intelligence (A1201)

First-Order Logic and Automated Reasoning: Syntax and Semantics - Translation
to clausal form - Ordered Resolution - Saturation based proof search - Model
Construction. Prolog: Syntax and execution - Simple logical programs - Relation
to backward chaining with Horn clauses - Theorem Proving with Prolog.
Knowledge Representation: Ontological Engineering - Categories and Objects -
Events - Reasoning Systems for Categories - Semantic networks - Description
logics - Reasoning with Default Information. Knowledge in Learning: A Logical
Formulation of Learning - Inductive Logic Programming - Knowledge in Learning
- Explanation-Based Learning - Learning Using Relevance Information. Natural
Language Semantics: Interfacing with Natural Language Processing - Grammar &
parsing - Montague Semantics - Semantic Parsing - Natural Logic Inference.

Computational Cognitive Science Al &3 ol 0 glall
3 Hours

Data Structures & Algorithims (CS211)

An introduction of computational approaches to studying cognition - The general
motivations underlying the computational modelling of cognition - Mechanistic/
algorithmic computational cognitive approaches and issues addressed by these
approaches: parallel versus serial processing, flow of information and timing effect
- Rational/ probabilistic computational cognitive approaches and issues addressed
by these approaches: adaptation to the environment, behavior under uncertainty,
learning, timing effects - General issues: top-down versus bottom-up processing,
online processing, integration of multiple sources of information - Methodology
and issues in the development and evaluation of cognitive models - Modelling
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AT403
Credits
Prerequisites
Contents

Al412

Credits
Prerequisites
Contents

Al413

Credits
Prerequisites
Contents

Al414

Credits
Prerequisites
Contents

Al421

Credits
Prerequisites

techniques: symbolic (rule-based) and sub-symbolic (probabilistic) cognitive
models - Example models: in a number of areas we will look at the theories
proposed and different ways of modelling them. Areas discussed will include
several of the following: language processing, reasoning, memory, high-level
vision, categorization.

Algorithmic Game Theory Ben)yl -1 Aeall) By s
3 Hours

Data Structures & Algorithims (CS211), Probability & Statistics (MATH202)
Examples of diverse games - Zero-sum two-person games: LP, simplex, LP-duality,
mixed strategies and the minimax theorem - General games in strategic form:
Equilibria and Nash's theorem, 2-player equilibria - Game trees - Strategic games
- And/Or game graphs and reachability games - Bi-simulation, simulation, parity
games, and other omega-games on automata - Mean value games, MDPs, and
stochastic games - Mechanism design and inverse game theory: designing games
where selfish players will behave as desired - Vickery auctions and other
mechanisms - Combinatorial auctions - Incentive structures for the internet.

Pattern Recognition Tl B adl
3 Hours

Artificial Intelligence (A1201)

Introduction — Statistical Decision Theory — Statistical Decision Theory continued
— Parameter Estimation — Parameter Estimation continued - Introduction to
Principal Component Analysis and Linear Discriminant Analysis — Face
Recognition — Non-parametric Techniques - Classifier Combination — Feature
Selection — Multidimensional Scaling.

Deep Learning Grond! ol
3 Hours

Neural Computing (AI312)

Deep Learning Introduction and Overview - Deep Learning Mathematical
Preliminaries - Linear Neural Networks - Multilayer Perceptron - Deep Learning
Computation - Convolutional Neural Network - Transfer Learning - Recurrent
Neural Networks - Deep Belief Network - Generative Adversarial Networks - Deep
Reinforcement Learning.

Advanced Machine Learning po) Y Gl
3 Hours

Machine Learning (A1311), Neural Computing (AI1312)

Mathematics of machine learning. Overview of supervised, unsupervised, and
multi-task techniques. Advanced machine learning topics: Bayesian modelling and
Gaussian processes, randomized methods, Bayesian neural networks, approximate
inference, variational autoencoders, generative models, manifold learning.
Reinforcement learning: Markov Decision Processes, Q-learning, Deep Q-
networks. Evaluation in machine learning: metrics, cross-validation, statistics,
addressing the multiple comparisons problem. Applications of machine learning
in natural language processing: recurrent neural networks, backpropagation
through time, long short-term memory, attention networks, memory networks,
neural Turing machines, GPU optimization for neural networks.

Computer Vision U i3l
3 Hours
Object-Oriented Prog. (CS241), Physics I (PHYS101)
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Contents

Al422

Credits
Prerequisites
Contents

Al431
Credits
Prerequisites
Contents

Al441

Credits
Prerequisites
Contents

Al442

Credits
Prerequisites
Contents

Al443

An introduction to the concepts and applications in computer vision. Topics
include cameras and projection models, low-level image processing methods such
as filtering and edge detection; mid-level vision topics such as segmentation and
clustering; shape reconstruction from stereo, as well as high-level vision tasks such
as object recognition, scene recognition, face detection and human motion
categorization. Applications such as scene reconstruction and tracking.

Virtual Reality

3 Hours

Computer Graphics (CS351), Image Processing (CS352)

Stereoscopic display; Force feedback simulation, haptic devices; Viewer tracking;
Collision detection; Visibility computation; Time-critical rendering, multiple levels
of details (LOD); Image-base VR system; Distributed VR, collaboration over
computer network; Interactive modeling; User interface issues; Applications in
medicine, simulation, and training.

2! Y a3igll

Natural Language Processing el OU) - las
3 Hours

Artificial Intelligence (A1201)

Introduction, motivation, review of NLP principles. Essential steps for NLP
algorithms. Part-of-speech tagging: probabilistic tagging, transformation-based
learning - Parsing: chunking, shallow parsing, statistical parsing. Lexical
semantics: lexical resources, word sense disambiguation algorithms. Evaluation of
natural language systems: Metrics - Crowdsourcing and inter-annotator
agreement. Information retrieval and extraction: Document matching - Named-
entity recognition - Template-filling, free text question answering systems -
Summarisation algorithms. Natural language generation: Surface realization -
Discourse planning. Machine translation: Transfer-based approaches - The MT
pyramid, transfer rules - Statistical MT, memory-based MT. Introduction to spoken
language systems: The nature of speech - Speech synthesis - Speech recognition.

Intelligent Systems

3 Hours

Artificial Intelligence (A1201)
Application Areas of Intelligent Systems — Intelligent System Architecture —
Knowledge Engineering and Control — Languages Used in Expert Systems —
Bayesian Interference — Fuzzy Logic — Fuzzy Systems - Rough Set Theory —
Intelligent Decision Support Systems — Software tools for developing expert
systems — Software tool for developing intelligent systems). Robotics: Overview;
configuration space; planning; sensing; robot programming; navigation and
control.

iLSd ,m\

Agent-Based Systems

3 Hours

Artificial Intelligence (A1201)
Introduction - Formal notation and logic-based modelling - Abstract Agent
Architectures - Deductive Reasoning Agents - Practical Reasoning Agents -
Reactive and Hybrid Agent Architectures - Agent Communication - Methods for
Coordination - Multiagent Interactions - Social Choice - Coalition Formation -
Resource Allocation - Bargaining - Argumentation in Multiagent Systems -
Summary and Concluding Remarks.

Jeeddl e dosd P.‘z..J\
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Credits
Prerequisites
Contents

Al451
Credits
Prerequisites
Contents

Al452

Credits
Prerequisites
Contents

Al461

Credits
Prerequisites
Contents

Al462

Credits
Prerequisites

3 Hours

Artificial Intelligence (A1201)

Computational aspects of animal behavior and of biological, chemical or physical
systems — The basics of Genetic Algorithms: selection, recombination and mutation,
fitness and objective functions - Variants of GAs: different types of crossover and
mutation, of selection and replacement - Inversion and other operators, crowding,
niching, island and cellular models - Theory: the schema theorem and its flaws;
selection takeover times; statistical mechanics approaches as a theoretical basis for
studying GA issues - Hybrid algorithms, memetic algorithms - Pareto
optimization - Ant Colony Optimization: Basic method for the travelling
salesperson problem, local search, application to bin packing, tuning, convergence
issues and complexity - Swarm intelligence, particle swarms, differential evolution
- Greedy randomized adaptive search procedure - DNA computing, molecular
computing, membrane computing - Applications such as engineering
optimization; scheduling and timetabling; data-mining; neural net design -

Comparisons among metaheuristic algorithms, no-free-lunch theorems -
Experimental issues: design and analysis of sets of experiments.
Cognitive Robotics ikl Sy )

3 Hours

Artificial Intelligence (A1201)

Introduction to Cognitive Robotics - Overview of robot technologies, sensors and
actuators - Robot platforms - Machine learning for robotics - Developmental
Robotics - Neuro-robotics - Evolutionary and swarm robotics - Social robotics and
human-robot interaction - Language learning and speech interfaces - Robot tutors
for children - Ethics for robotics and Al
Intelligent Autonomous Robotics S a5 Sz M
3 Hours

Artificial Intelligence (A1201), Computer Vision (AI421)

The problem of designing intelligent autonomous systems - Reactive control of
behavior - The subsumption architecture - Sensor fusion - Control - Planning -
Evolutionary and collective robotics - Robots as biological models - Simple
navigation: gradient following, potential fields, landmarks - Navigation with
maps: localization and learning maps.

Artificial Intelligence Gaming
3 Hours

Artificial Intelligence (A1201)
Introduction: game tree, pay-off function, normal form, extensive form. Game
planning: Game strategy and representations, best-response strategy, equilibrium
point and similar, discussion of the validity of these concepts, discussion of
alternatives. Complexity of finding equilibrium points, minimax algorithm, alpha-
beta pruning, discussion of the components of a typical game playing program via
evaluation function and alpha-beta search. The processes that can be modelled
using games. Stackelberg (Leader-Follower) games. Learning and optimization in
games. Applications to price setting and marketing. Reinforcement learning and
on-line learning. Reinforcement learning in games.

Sl sl Sl

Semantic Web Systems

3 Hours
Artificial Intelligence (A1201), Web Programming (IT371)

sl cogll oo
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Contents

15251

Credits
Prerequisite
Contents

15341

Credits
Prerequisites
Contents

I1S414

Credits
Prerequisites
Contents

1S418
Credits
Prerequisites
Contents

IT401

Credits
Prerequisites
Contents

IT431

Credits
Prerequisites

Context: History of the Semantic Web, and theory of knowledge sharing.
Architectures: Semantic Web. Language Theory: ontology specification, service
specification and coordination specification. Language Practice: using languages
for service metadata and service description Inference: Reasoning with ontologies
for the Semantic Web, and service composition. Craft: Building example ontologies
and building Semantic Web sites.
Computing Scientific Methodology At G dpodall domglll
2 Hours

Passing 1 Level

What is the scientific methodology, research problem, and literature review - Sampling,
Measurement, Reliability, and Validity - Data Collection and Statistics - Mining,
Simulation, Optimization, and Modelling - Scientific Ethics - Survey Research -
Experimental Research — Other Research Types in Computing.

Decision Support Systems

3 Hours

Probability & Statistics (MATH202)
Basic concepts of DSS and their architectures and different components.
Characteristics, structures, and uses of DSS in different fields. DSS models.
Institutional and ad hoc DSS. DSS operating and evolving. Application of decision
support systems in different disciplines. Hardware and software selections of DSS.

Data Mining and Business Intelligence Jues Y1 51835 Dbl oMl
3 Hours

Foundations of IS (15101)

Main concepts and algorithms to data mining. Data warehouses/data marts.
Online analytic processing. Data, text, web mining. Applied studies on problems
in financial engineering, e-commerce, geo-sciences, bioinformatics and elsewhere.
Reporting systems; Business analytics; Organizational decision making, functions,
and levels: Executive, managerial, and operational levels; Systems to support
organizational functions and decision making. Information visualization: Visual
analytics; Dashboards.
Bioinformatics Ayg-! dlaglall
3 Hours

Data Structures & Algorithims (CS211)

Essential Biology: DNA/proteins - Evolution - Chromosomes and Cells -
Molecular structures.

Bioinformatics: Biological sequence analysis and alignment - Bioinformatics
resources and databases - Functional genomics - Proteomics and network analysis.

Multimedia Systems

3 Hours

Object-Oriented Prog. (CS241)
Basic knowledge about multimedia and multimedia technology. Basic media such
as text, image, animation, graphic, and sound. Current multimedia technology.
Roles and uses of multimedia technology in many areas such as education,
advertisement, and public relation etc.

Sauadl Lajlugll oas

Wireless and Mobile Computing i gastly LS it )
3 Hours

Data Comm. & Networks (I1T252)
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Contents

1T472

Credits
Prerequisites
Contents

IT473

Credits
Prerequisites
Contents

IT474

Credits
Prerequisites
Contents

Overview of the history, evolution, and compatibility of wireless standards. The
special problems of wireless and mobile computing. Wireless local area networks
and satellite-based networks. Mobile Internet protocol. Mobile aware adaptation.
Extending the client-server model to accommodate mobility. Mobile data access:
server data dissemination and client cache management. The software packages to
support mobile and wireless computing. The role of middleware and support tools.
Performance issues. Emerging technologies.

Internet of Things sl o)
3 Hours

Data Comm. & Networks (1T252)

The fundamentals of Internet of Things (IoT) and embedded computing - IoT
applications - Wireless protocols - Wearable sensors - Home environment sensors
- Behavior detection sensors - Data fusion, processing and analysis - Data
communications - Architectural design issues of IoT layers - Security and privacy
issues in IoT.

Green Computing £y s )
3 Hours

IT Fundamentals (IT101)

Green IT: An Overview - Green Devices and Hardware with Green Software -
Green Enterprises and the Role of IT - Managing Green IT - Regulating the Green
IT: Laws, Standards and Protocols -

Topics in Computational Sustainability et Dalzl § Olo g se
3 Hours

IT Fundamentals (1IT101)

Natural Resource Protection: Reserve design, site selection, fish barrier removal,
ecosystem sensing, ecosystem modeling, ocean ecosystem services. Economics and
Human Behavior: Human well-being and poverty, over-population, infectious
diseases, ecosystem services (incentives), social networks, human-computer
interaction (HCI). Energy Resources: The Smart Grid and electric cars, wind,
biofuels, material discovery. Human-Built Systems and Land Use: Agriculture,
sustainable cities, energy efficiency, life cycle analysis (LCA).
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15221

Credits
Prerequisite
Contents

CS381

Credits
Prerequisites
Contents

Al361

Credits
Prerequisites
Contents

Al463

Credits
Prerequisites
Contents

Ly)aidlg Wlequiioll Wijpdio

Project Management Sl g il 3yl
3 Hours

IT Fundamentals (IT101)

Managing the system life cycle: requirements determination, design,

implementation; system and database integration issues; network management;
project tracking, metrics, and system performance evaluation; managing
expectations of managers, clients, team members, and others; determining skill
requirements and staffing; cost-effectiveness analysis; reporting and presentation
techniques; management of behavioral and technical aspects of the project; change
management. Software tools for project tracking and monitoring. Team
collaboration techniques and tools.

Software Development and Professional Practice gl Aujlally Sl pdl s
3 Hours

Software Engineering (CS391), Project Management (15221)

Event-driven programming - Foundations of human-computer interaction - Using
APIs - Building a graphical user interface - Graphic systems - Professional issues of
software processes including software requirements and specifications; Software
design; Software validation; Software evolution - Software project management -
Methods and tools of analysis - Professional and ethical responsibilities - Risks and
liabilities of computer-based systems.

Al Field Training

3 Hours

Project Management (1S221)
Students should interact with the society to what they can and should expect from
people professionally trained in the multimedia discipline. The private and public
sectors can support the education process by encouraging them to play a greater
role in helping to train students. By laying this training as part of an undergraduate
program, students can avoid the sense of isolation from the computing field work
in the society those young professionals often feel and be well equipped to practice
their profession in a mature way.

Gl s

Al Capstone Project 1

3 Hours

Software Engineering (CS391), Project Management (15221)
Multimedia Capstone Project I course will provide coverage of some of the material
from the body of knowledge, such as: Foundations of human-computer interaction
— Graphical user-interface design — Graphical user-interface programming —
Software design — Using APIs — Software tools and environments — Software
processes — Software requirements and specifications — Software validation —
Software evolution — Software project management — Team management —
Communications skills.

The focus of the course must remain on the project, which gives students the
chance to reinforce through practice the concepts they have learned earlier in a
more theoretical way.

VoA gy
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Al464 Al Capstone Project 11 Yo g
Credits 3 Hours

Prerequisites AI Capstone Project I (AI463)

Contents Multimedia Capstone Project II course gives the student more practical and

professional skills in developing a project.

n vclihnll claiJl Qolpd drwlyall dasull



ol d=ola —Wlogleollg Winwlall dyla

[1]. Computing Curricula 2020, The Association for Computing
Machinery (ACM), The Association for Information Systems (AIS) and
The Computer Society (IEEE-CS)

[2]. Computing Curricula 2005, The Association for Computing
Machinery (ACM), The Association for Information Systems (AIS) and
The Computer Society (IEEE-CS)

[3]. Computing Curricula 2001 - Computer Science, IEEE Computer
Society and Association for Computing Machinery (ACM).

[4]. Computer Science Curriculum 2008: An Interim Revision of CS
2001, Association for Computing Machinery (ACM) and IEEE
Computer Society.

[5]. IS 2002: Model Curriculum and Guidelines for Undergraduate
Degree Programs in Information Systems, Association for
Computing Machinery (ACM), Association for Information Systems
(AIS) and Association of Information Technology Professionals (AITP).

[6]. IS 2010: Curriculum Guidelines for Undergraduate Degree
Programs in Information Systems, Association for Computing
Machinery (ACM) and Association for Information Systems (AIS).

[7]. Information Technology 2008: Curriculum Guidelines for
Undergraduate Degree Programs in Information Technology,
Association for Computing Machinery (ACM) and IEEE Computer
Society.

[8]. Software Engineering 2004: Curriculum Guidelines for
Undergraduate Degree Programs in Software Engineering, I[EEE
Computer Society and Association for Computing Machinery (ACM).

[9]. Computer Engineering 2004: Curriculum Guidelines for
Undergraduate Degree Programs in Computer Engineering, I[EEE
Computer Society and Association for Computing Machinery (ACM).

n vclihnll claiJl Qolpd drwlyall dasull



