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i Ll s Buazall cleludl oo was ¥y HO 30,00 L 5ay09 oMl 2o g2all caslddl Jalas JM5 oy

L il Laedaty 8y lmall 15l

Leadad &1 BT Gamy Gadaty Il agdy coletll sda S5 o i(Structured Lab ) S Ll Jolall oyl %*

Baazall leludl o aad Yy Agazme 058G9 HY 50,0l L 5009 8slxll JM5 (1

Lapdasdl Sl pamy @lazy Gl agay opylaidl sda M5 (0 1 (Special Lab) damseall Jolall oyl X8
alebo &Ml (el JS aady Aouze 098Gy H® 30,00 L 30,9 uasmseall Jolall pany JM5 o0 2l

LasY dmin sl e all lmimsetll Jolis s pyaall (£5801 Gamietll @8y Sty Sl dall Lls (3 o03,]1
(Frall paasdl U5 1s Hyaall Judue (i oY Ll (§ 08, elld L

Sdeiae deluy Lo

Aoyl Oy paell 639501 allaidl uelgd (25) sale
50 LS cquall o jasazetll 65681 50,01 Jiad jled) (gadl (8,581 1o Acgazma (o (Course - Code) 5,da (sl 35S (358

Computer Science Cs el pgle
Information Systems IS Slaglall elas
Information Technology IT APV ES QR PESN PR L
Multimedia MM sadaid! Lasbuw gl
Computer Engineering CE Slewlad! dwaia
Electrical Engineering EE 4l S Al
Mathematics MATH Slesbyll
Physics PHYS cLnall
Humanities HUM Sloludyl
Biolnformatics BNF | @gusedl Sloglall olas
Biology BIO L
Chemistry CHEM ¢ LeasST
Genetics GEN EHEYN)]

:JW Jouzdly misse

L S (e 098 @By B9yl Acgazme pudy @
Goiall e 3 @80l S Gorudl e 2 08,019 Jo¥I goiaadl (he T 8,01 Juy e oiad Miny bl Wils- 3 03,01 @
200 ggradl e 4 08,019 Sl
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IeUé.iJl |da @Aﬁ J‘.ﬁ‘ ds.f«.]b

BNF 1‘2‘3

R DRl A8,
p Al paadill [
> (S siasall o8
” DAl paadi o S

AW Jolasell 2 sll 2ueyall bzl 3] il y,all Slaass euuds @5 ACM g IEEE las,l lads
?4.['.5‘-).9." Slhaa sl ‘a\ﬁji ®
AN Jol Il Aol dueyall culimazeall ) ol ekl liasases quwids o3 ACMy IEEE cilas L lads
el ‘Q}JJJ ZL_J.).;:J‘ Slhaazxd| ‘:Léji A Jj..\..‘;-

Code Sub-Majors Code Sub-Majors

Discrete Structures . .
0 Computational Science 1 Algorithms and Complexity

Architecture and Organization

2 Operating Systems 3 Net-Centric Computing
4 Programming Languages 5 Graphics and Visual Computing
6 Intelligent Systems 7 Computer Security
8 Social and Professional Issues
Sloglall elaid de yall clasasdll aldyl .2 Jou
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

APV (R PPN TIPSV O T 1 PR

Code Sub-Majors Code Sub-Majors
0 [Information Technology Fundamentals | 1 [Information Assurance and Security
2 |Integrative Programming and Technologies | 3 |Networking

System Administration and

4 |Platform Technologies 5 |Maintenance
System Integration and Architecture
6 |Social and Professional Issues 7 |Web Systems and Technologies
Bocaill baslugll dueyall wolayaimall als)l .4 Joux
\ Code \ Sub-Majors \ Code \ Sub-Majors
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0 Multimedia Fundamentals 1 Human Computer Interaction
2 Graphic and Art Design 3 Social and Professional Issues
gl Sloglall eladd de ol clbagazll als)l .5 Jous
Code Sub-Majors Code Sub-Majors
0 Bioinformatics Fundamentals 1 Biological Database Management
2 Structural Bioinformatics 3 Biological Data Integration
ALYy ol agladl ciliaazs ald)i .6 Joux
Code Sub-Majors Code Sub-Majors

0 Basic Sciences 1 Languages
2 Social Sciences 3 Business, Management and Economics
4 Legal and Law 5 General Subjects

doladl oldhazt! (26) 3ale
(ks ) aleba 7+ 2kl alebi 10) busias 2elu 17

<o 13] Lo Jgluzdl sia zioss LS (BNF) Liguml claglall @las (mimses de ol el a3e5 iy 2l Joluzdl
(E) lasl ol (R) d)lx il ypall

(Heladl oldlazll) aobud¥l olodl &l ypda . 7o

Code 28l ol Course Name Credit RBNFE
HUM111 134343 4l English Language [ 2 v
HUM112 24, nlail &lEnglish Language 11 2 v
HUM131 Sd) o laia¥) 4w alliSocial Context of Computing 1 v
HUM132 A4Skl 4y sdll Intellectual Property 1 v
HUM133 S sl @iyl Organizational Behavior 2 v
HUM141 Jual il saddllInterpersonal Communication 2 v
HUM142 Clala®l 4w Il Computing Economics 2 v
HUM151 ol 8 Slwlall Computer Law 2 v
HUM152 | 4uapadldl iy ally 404l Privacy and Civil Liberties 1 v
HUM153 #_ ) albiHand Drawing 2 v
HUM154 &5 4 sl History of Computing 2 v
HUM231 gl L0y Islamic Culture 1 v
HUM?232 oS4l LeallScientific Thinking 1 v
HUM241 53] Jwe Y| Business Administration 2 v
HUM?232 4l Luaill| Technical Writing 2 v
HUM?241 Glnlall L@ s Computers and Ethics 1 v

Subtotal 10 | 7
Total 17

Al aldbaie (27) 8ola
=dl sy (4l Aol 15+ 4l ) Al 62) Suieias Aclus 77 (4o §ylee 4K ldlhaze
(Beias delu 35) Aewlucdl pglall -1
Slaglall plas pasass e (Glas | Slebu 6+ Gl 2l 29) Al aglall &l i 395 o JWI Jgandl 3

af}g-w_”
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El.i_wl.will ﬁﬁ""‘” lyyde . 8 Jju\-‘?-

Code 284l andl Course Name Credit 11{3 Nl;
MATH101 1 Slusl ) Mathematics I 3 v
MATH102 2aluzly ) Mathematics 11 3 v
MATH201 3oluzly ) Mathematics 111 3 v
MATH202 sbas ¥y YWY Probability and Statistics 2 vV
MATH301 22 JisiNumerical Analysis 3 v

CS201 4akiic S| Discrete Structures 3 v

CS301 Slilee & saiOperation Research 3 v

CS302 sSlall 5 AxMaill|Simulation and Modeling 3 v

PHYS101 1L 8| Physics I 3 v
PHYS103 43 sl ¢l yadll Introduction to Biophysics 2l vV

EE101 <L 5 &Y Electronics 3| v

EE102 4l 4 sl Digital Circuits 2l vV

EE201 438l @l WY1 4Aallea|Digital Signal Processing 3 v

BIO101 sl 8 desis Introduction to Biology 2l vV
CHEM201 | 45l LSl & dadis|Introduction to BioChemistry 3 v
BOT301 sm ol 4da) alal dasialIntroduction to Molecular Cell Biology 3 v
Subtotal 29| 6
Total 35

B gt ] il pie a5 oy JWII Jgaze! _g:(s.w.u deluw 42) dcwlull Lewgatl &l yyda -2

Lgumedl Sloglall wlas yagass e (glas ! olebe 9+ Gl 2ol 33)  Awlud|

Code Sl Course Name Credit RB NFE
CS141 4l Sl | Programming Fundamentals 3 v
IT101 | <ol slaall ba ol 55 il | IT Fundamentals 3 v
CS211 <Ll JSke | Data Structures 3 v
CS241 4l 4as ) | Object-Oriented Programming 3 v
Cs401 Jeudll ol | Operating Systems 3 v

CE221 Gulall iy jlass | Computer Architecture 3 v

CS341 44l dae ) | Visual Programming 3 v

CS351 Gulall au)ll | Computer Graphics 3 v
CS361 =lha¥l ¢ SA) | Artificial Intelligence 3 v
CS391 Clae il 4aia | Software Engineering 3 v

15201 ilaslaall alai il | Foundations of Information Systems 3 v
15211 <lild) a5 | File Organization 3 v
15212 <Ll 216 | Databases 3 v
1S331 phill meais Jidsi | Systems Analysis and Design 3 v
I1T351 culall el | Computer Networks 3 v

IT371 48 585l daw il | Web Programming 3 v

Subtotal 3319

Total 42
15 basinn e L ALy A gl o slaall o 8 (o g5 NSl Al el 02l AniSU|
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um.&.ﬁ‘ Sldbaia (28) sale
(eolas) el 15 + GHlx| Aeliw24 ) Suaine dclew 39
A Slagass o S paiasdl &l yyde pies i AdW Jglazdl @

Lol Slaglall elas yayass &l yyde 10 Joia

Code o8l anl Course Name Credit
GEN301 4,50 @l | Fundamentals of Genetics 3
© [ BNF301 4 guall Sl gladl) alai & dscis | Introduction to bioinformatics 3
é BNF302 | dasadl clegladl) sl 4 ey ) 3l | Algorithms in Bioinformatics 3
= BNF303 o slaall alail dpaill dse - @l | Seripting Languages in 3
= 45 | Bioinformatics
kz
A | BNF421 Uyeall 4 all Sl gladll wda3 | Structural Bioinformatics 3
g 15413 Al g e sall @l o) & | Distributed and Object Databases 3
@ | BNF411 4aalall UL B )0 | Scientific Data Management 3
BNF422 1 +La3 dpbuall wlyl) | Computational Biology Techniques I 3
Subtotal 24
GEND02 A sl aliall 8 daxia Introd.uction to Molecular 3
Genetics
BNEF423 2 elad dpluall iyl Comp}ltational Biology 3
Techniques I1
BNF412 4 guall Gilaslaall ol 8 &l 933 | Seminars in Bioinformatics 3
GEN414 4,5l Awxigll | Genetic Engineering 2
BNF431 sball agle 8 Gllal) g Se_mantic Data Integration in Life 3
Sciences
15442 Gloslaall alas il 5k | IS Application Development 3
15414 Juee Y1 £l835 bl g=Maiul | Data Mining and Business 3
Intelligence
BNF424 4 sall 2l ae) & | Biological Databases 3
BNF402 psiall 4 gl Gl slaall | Genomic Bioinformatics 3
Subtotal | 15
Total | 39

L g Had) H jia (8) 2 lllall sy *

Gl ety syl osldlaze (29) 5abe
G Il s oo (Beains ool 9 Lasies) zymill cile g,y Giloiall ol LIyl Sotazas 2ol 11

~._;.._D.,\.2J‘5 alegyddl @l yydae A1

2all Al
Code sl Course Name Credit | IS
15221 |3, e 5,84l | Project Management 2|V
BNF352 | «u,aill Jlall | Field Training 3 v
BNF415 | ¢ s 54z ,2dl1 | Bioinformatics Capstone Project] | 3 v
BNF416 | ¢ s« z 2302 | Bioinformatics Capstone Project II | 3 v
Total | 11
16 adina el alaiy 4 gaall Cila glaall alai & o s ) SIS Aa jad Zala0a0) 253U
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Sl yall aldhicg Slgius (30) 8ake

ng Soiud | il yd0
S 0s&s (Freshman) ciandl oollall Jo¥l serudl il yyae

oaid ) kU Jj)“ 55.7*«1‘ L»UJ.E.A . 12J3.\..?~

1st Level Courses

Code

Course

Credits

Prerequisites

-

<

8e)
&)

Teaching
Hours

rr

=

T P

CS141

Programming
Fundamentals

W

IT101

3HT

IT101

IT Fundamentals

2 HS

MATH101

Mathematics |

MATH102

Mathematics 11

MATH101

PHYS101

Physics I

2HS

PHYS102

Introduction to Biophysics

PHY101

2HT

EE101

Electronics

2HS

EE102

Digital Circuits

EE101

2HS

BIO111

Introduction to Biology

2HT

HUM111

English Language I

HUM112

English Language II

NINNINNINIQ W W W|W| W

HUM111

NN NN N N N N N AN RN

N INNINININDINDINDINDINIDN] W

HUM121

Social Context of
Computing

—_

—

HUM122

Intellectual Property

HUM131

Organizational Behavior

\

HUM132

Interpersonal
Communication

HUM133

Computing Economics

HUM141

Computer Law

HUM142

Privacy and Civil
Liberties

HUM151

Hand Drawing

3 HS

HUM152

History of Computing

HUM153

Islamic Culture

HUM154

Scientific Thinking

R LRI

R= N -

Subtotal

30

SN N Y N N RN

Total

W
(o)}
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S Sgiwd! ol yyda

2nd Level Courses

Teaching
. . Type
Code Course Credits | Prerequisites Hours
R |E T P
CS201 Discrete Structures 3 MATH102 vi21]2
csp1p | DataStructures and 3 csoal | v 3| |2HT
Algorithms
cspaq | Object-Oriented 3 cs141 | v 3| |2HT
Programming
CHEM?211 | Introduction to BioChemistry 3 2 2 Hs
1201 Foundations of Information 3 IT101 v 3 2HT
Systems
IS211 File Organization 3 CS241 v 2 2 Hs
15212 Databases 3 1S201 v 3 2HT
15221 | Project Management 2 IT101 v 2 2HO
BOT201 Introd.uctlon to Molecular 3 BIO111 v 5 Hs
Cell Biology
MATH201 | Mathematics III 3 MATH102 |v 212
MATH?202 | Probability and Statistics 2 MATH102 | v 2 2YHT
EE201 Digital Signal Processing 3 MATH201 v 13 2HT
CE221 Computer Architecture 3 CS201 v |3 2HT
HUM?231 | Business Administration 2 - v 2
HUM?232 | Technical Writing 2 HUM111 v 2
HUM?241 | Computers and Ethics 1 - v 1
Subtotal | 30 | 6
Total | 36
18 Bmuatcmetlasgi\_}ﬁ;l\aujlul\alasgéwﬁ))l\&l\&ﬂ@&m\&M\
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3rd Level Courses

Teaching
Code Course Credits | Prerequisites Type Hours
RIElL|T| P
CS301 Operation Research 3 CS201 V|3 2HT
CS302 Simulation and Modeling 3 MATH202 V|3 2HT
CS341 Visual Programming 3 CS211 V|3 2HT
CS361 Artificial Intelligence 3 CS5201 v 3 2HT
CS351 Computer Graphics 3 CS5201 V13
BNF352 |Field Training 3 Bllséz;()’l v 3 2HT
1S331 Systems Analysis and Design 3 IT101 v 3 2HO
(CS391 Software Engineering 3 CS5211 v 3 (2
GEN301 |Fundamentals of Genetics 3 v 2 2 HS
BNFE301 |Introduction to Bioinformatics 3 BIO111, IS212 | v/ 3 2HT
BNFE302 |Algorithms in Bioinformatics 3 BNE301 v 3 2 HT
N s | T | ] e
IT351 Computer Networks 3 CE221 v | |2] |2Hs
MATH301 |Numerical Analysis 3 MATH102 V'3 2HT
Subtotal |27 |9
Total |36
19 Badina Cilelu alaiy &y gaal) Sl slaall alad 8 (s g ) IS Als pal Adaal) 22530
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)l otud!| ol de
Lgued| Slaglall odas ozt alydl Ggiud! @l yyda 15 Joua
4th Level Courses
Teaching
. . . Type
Code Course Credits Prerequisites Hours
R|E|L|T P
C5401 | Operating Systems 3 CE221 v 3 2HT
BNF421 | Sfructural 3 BNF302 v 21 |2ms
Bioinformatics
15413 Distributed and Object 3 1012 v 3 > HT
Databases
Semantic Data 3
BNF431 | Integration in Life 3 15201 v 2HT
Sciences
BNF40p | Senomic 3 BNF301 v |2 2 Hs
Bioinformatics
GEN414 | Genetic Engineering 2 GEN301 v |2 2HO
BNF422 | Somputational Biology | 5 BNF302 v 21 |2Hs
Techniques |
BNF423 | COmputational Biology | 5 BNF422 2] |2Hs
Techniques 11 v
BNF412 | Seminars in 3 BNF301 v |3 2HO
Bioinformatics
BNF411 Scientific Data 3 v 2 2 Hs
Management
GEN4g | [nfroductionto 3 GEN301 v 2| |28s
Molecular Genetics
Bioinformatics 1S221, BNF302, v
BNFA15 Capstone Project 1 3 BNF303 . 4 HS
Bioinformatics v
BNF416 Capstone Project II 3 BNF415 ! 4 HS
isa4p | 15 Application 3 15212 v 12 |2Hs
Development
BNF424 | Biological Databases 3 1S212, BNF301 v |2 2 Hs
[S414 Dat:j;\ Mining apd 3 %
Business Intelligence
Subtotal | 21 | 15
Total | 36
20 Bmatcmetksgiﬂﬁg\aujlul\alasgéwﬁ)}ltsg\ﬁ;ﬂ@sm\&;s)d\
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HUM111

Credits
Prerequisites
Contents

HUM112

Credits
Prerequisites
Contents

HUM121

Credits
Prerequisites
Contents

HUM122

Credits
Prerequisites
Contents

English Language I 1 &5 44

2 Hours

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.
English Language II 2 dplou) 4
2 Hours

HUM111

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. Again 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.

Social Context of Computing dons g2 Sl ! Sl

1 Hour

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

Intellectual Property 4y, Sl 1S

1 Hour

Foundations of intellectual property — Ownership of information - Copyrights,
patents, trademarks and trade secrets — Software piracy — Software patents -
Transnational issues concerning intellectual property—Fair wuse -Digital
Millennium Copyright Act (DMCA) -International differences- Egyptian
Intellectual Property law

21
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HUM131

Credits
Prerequisites
Contents

HUM132

Credits
Prerequisites
Contents

HUM133

Credits
Prerequisites
Contents

HUM141

Credits
Prerequisites
Contents

HUM142

Credits
Prerequisites
Contents

HUM151

Credits
Prerequisites
Contents

Lo goned Arala — il sheall 5 bl all 4K

Sl OLSghu

Organizational Behavior
2 Hours

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

Interpersonal Communication
2 Hours

‘;.eaJ\ el

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.

Computing Economics dew 2| IS L:d)

2 Hours

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.

Computer Law Ol (159

2 Hours

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.

Lded! Oy oty drep guasid)

Privacy and Civil Liberties
1 Hour

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.

Hand Drawing
2 Hours

Al !

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

22
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HUM152

Credits
Prerequisites
Contents

HUM153

Credits
Prerequisites
Contents

HUM154

Credits
Prerequisites
Contents

HUM231

Credits
Prerequisites
Contents

HUM232

Credits
Prerequisites
Contents

HUM241

Credits
Prerequisites
Contents

Lo goned Arala — il sheall 5 bl all 4K

History of Computing
2 Hours

I

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 L) 23!

1 Hours

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.

ol S

Scientific Thinking
1 Hour

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.

Business Administration JwsH 313

2 Hours

Management concepts, level and types of management, planning and organization
of work flow, 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.

Technical Writing L) auS)
2 Hours
HUM111

General Principles of Good Writing — Design and Usability — Documentation
Development Process — Writing Procedures — Aspects of the Language— Obstacles
to Readability — Writing Reports — Practices in Technical Writing

Computers and Ethics SN Y1y Sl

1 Hour

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

23

Baine e L Uiy iy gaal e slaall a8 gy S Ayl 213100 2D



Lo goned Arala — il sheall 5 bl all 4K

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.

24
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MATH101

Credits
Prerequisites
Contents

MATH101

Credits
Prerequisites
Contents

MATH201

Credits
Prerequisites
Contents

MATH202

Credits
Prerequisites
Contents

Lo goned Arala — il sheall 5 bl all 4K

@uLuﬁ//‘AjlfJ/ < g sda

Mathematics I
3 Hours

) Ol

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.

Mathematics 11

3 Hours
MATH101
Partial fractions —Infinite series:

Y ol

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 I11

3 Hours
MATH102
Laplace transform— Inverse Transform— Fourier series— complex Fourier

¥ obel,

series—Fourier integrals— Fourier cosine and sine transforms— Fourier transform-
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

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>Yy oY lea-yi
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MATH301

Credits
Prerequisites
Contents

CS201

Credits
Prerequisites
Contents

CS301

Credits
Prerequisites
Contents

CS302

Credits
Prerequisites
Contents
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Numerical Analysis TERTWES
3 Hours

MATH102

Numerical Computing and Computers — Solving Nonlinear Equations — Solving
Sets of Equations — Interpolation and Curve Fitting — Approximation of Functions
— Finite Differences —Numerical Differentiation and Numerical Integration —
Numerical Solution of ODEs — Boundary-Value Problems — Sample applications

using software tools.

Discrete Structures

3 Hours
MATH102
Introduction to logic and proofs —Fundamental structures: Functions; relations;

RN SRIN

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.

Operation Research Slhes &g

3 Hours
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;
Sensitivity analysis — Dynamic programming — Sample applications — Software
tools.

Modeling And Simulation 8 owall g dor o)

3 Hours
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
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PHY101

Credits
Prerequisites
Contents

PHY102

Credits
Prerequisites
Contents

EE101

Credits
Prerequisites
Contents

EE102

Credits
Prerequisites
Contents

EE201
Credits
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evaluating simulations in a variety of contexts —Software in support of simulation
and modeling; packages, languages.

Physics I ) sbpd)

3 Hours

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.

:\gﬁ.’d\g\gﬁﬂ\

Introduction to Biophysics
2 Hours

This course aims to introduce the physical principles that underlay a variety of
important biological and biophysical phenomena, as well as a number of valuable
laboratory techniques and probes. The course combines physical and biological
perspectives in order to explore a wide range of topics in a way that is not usually
possible in standard undergraduate physical or biological-science courses. The
presentation is aimed at the undergraduate level and is designed for both bio-
oriented and physics-oriented students. The course also emphasizes scientific
writing and communication. Through papers and presentations, students can
explore the areas of biophysics that they find most interesting.

CJ\.gjj‘Q:ﬁ\

Electronics
3 Hours

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 dwd J1 1t

2 Hours

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.

Digital Signal Processing dd J1 Oyl dondlas

3 Hours
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Contents

CHEM211
Credits
Prerequisites
Contents

BOT321
Credits
Prerequisites

Contents
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MATH201
Digital processing of signals, sampling, difference equations, discrete-time Fourier
transforms, discrete and fast Fourier transforms, digital filter design.

Introduction to Biologysta¥) (b dasia

2 Hours

Internal structure of the cell, molecules of the cell, metabolismrespiration and
photosynthesis, cell, cell signaling, cell division, Mendelian inheritance, molecular
biology of the gene, DNA technology, chemical signals in plants and animals,
phylogeny and systematic introduction to ecosystematics and introduction to
ecosystems.

Introduction to Biochemistry 4 gaal) pliassll A dadia

3 Hours

The course is designed to present an overview of biochemistry and to provide an
understanding of the basic mechanisms underlying life processes. This is an
independent course which can be taken by students from various disciplines. It also
prepares students for further studies in Biochemistry and Molecular Biology.

Introduction to Molecular Cell Biology - jal 43140 alal dasia
3 Hours

The objectives of this course are to provide students with basic and up to-date
knowledge on the structure and functions of nucleic acids, to give students a general
picture of the molecular control of gene expressions, and to introduce students to the
implications of molecular genetics in the development of recombinant DNA
technology. This course presents the fundamental aspects of cell structure and
function, and is the foundation of all fields of modern biology. Topics include: cell
complexity and organizational hierarchy, evolution of the cell, cell surface, plasma
membrane, single and double cytoplasmic membrane systems, nuclear fusion and
hybridomas, cytoskeleton, cell growth, and differentiation.
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IT101

Credits
Prerequisites
Contents

CS141

Credits
Prerequisites
Contents

CS211

Credits
Prerequisites
Contents

IT Fundamentals Slaghaad! Lar g 655 Ll

3 Hours

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, 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.

Programming Fundamentals oo 1 Slsbeod

3 Hours
IT101
Fundamental programming constructs: Syntax and semantics of a higher-level

language; variables, types, expressions, and assignment —Simple 1/0O
—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 Slayylgrdly UL (STa

3 Hours
CS241
Review of elementary programming concepts —Fundamental data structures:

Stacks; queues; linked lists; hash tables; trees; graphs —Basic algorithmic analysis:
big “O,” little “o0,” omega, and theta notation ~-Fundamental computing algorithms:
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Prerequisites
Contents

CS401

Credits
Prerequisites
Contents
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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 dgnid) o 4!
3 Hours
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 ol ol
3 Hours

CE221

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
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.
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Contents

CS351

Credits
Prerequisites
Contents

CS361

Credits
Prerequisites
Contents

CS391

Credits
Prerequisites
Contents
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Visual Programming A ol don
3 Hours

Cs211

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 Handling and Debugging.
Object Linking and Embedding (OLE).

Computer Graphics

3 Hours
CS201
This course introduces techniques for 2D and 3D computer graphics, including

oy e I

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 bulffer, color channels, and using a graphics
APL

Artificial Intelligence

3 Hours
CS201

Fundamental issues in intelligent systems — History of artificial intelligence —

g\.:h..p‘ﬁ\ ST

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
Advanced knowledge
representation and reasoning - Structured representation; nonmonotonic

algorithms; simulated annealing; local search -
reasoning; reasoning on action and change — Al planning systems: Definition and
examples of planning systems; planning as search; operator-based planning;

propositional planning.

Software Engineering Slzea ) A
3 Hours
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
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1S201

Credits
Prerequisites
Contents

15211

Credits
Prerequisites
Contents

1S212

Credits
Prerequisites
Contents
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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.

Foundations of Information Systems Olaglaall odai Sl
3 Hours

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, netcasts,
self-publishing, New forms of collaboration: social networking, virtual teams,viral
marketing crowd-sourcing. 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.

File Organization <l 0'3'1“"

3 Hours

CS241

Introduction to the Design and Specification of File Structures — Fundamental File
Processing Operations — Fundamental File Structure Concepts — Managing Files of
Records — Secondary Storage and System Software — Organizing Files for
Performance. Indexing — Multi-Level Indexing and B-Trees — Indexed Sequential
File Access and Prefix B+ Trees. Hashing.

Databases SULd) Ul g

3 Hours
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
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Credits
Prerequisites
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CE221

Credits
Prerequisites
Contents
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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.

Systems Analysis and Design N e T
3 Hours
IT101

Information requirements: Structuring of IT-based opportunities into projects;
Project specification; Project prioritization; Analysis of project feasibility.
Operational, Tangible costs and benefits (financial and other measures such as time
savings), Intangible costs and benefits such as good will, company image:
Technical; Schedule; Cultural (organizational and ethnic). Fundamentals of IS
project management in the global context.  Using globally distributed
communication and collaboration platforms. Analysis and specification of system
requirements; Data collection methods; Methods for structuring and
communicating requirements; Factors affecting user experience; User interface
design; System data requirements; Factors affecting security; Ethical considerations
in requirements specification. Different approaches to implementing information
systems to support business requirements: Packaged systems; enterprise; systems;
Outsourced development; In-house development. Specifying implementation
alternatives for a specific system. Methods and impact of implementation
alternatives on system requirements specification. Different approaches to systems
analysis and design: structured SDLC, unified process/UML, agile methods

Computer Networks o) DS

3 Hours
CE221
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.

Computer Architecture ol Olyylans

3 Hours

CS141, 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;
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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 1/0,
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 datapaths; 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
enhancements: RISC architecture; branch prediction; prefetching; scalability.
Contemporary architectures: Hand-held devices; embedded systems; trends in
processor architecture.

gl &y 4ia

15413

Credits
Prerequisites
Contents

1S414

Credits
Prerequisites
Contents

1S441

Credits
Prerequisites
Contents

Distributed and Object Databases

3 Hours

15212

Levels of distribution transparency. Distributed database design, mapping users’
transactions to distributed level. Optimization of accesses strategies. The
management of distributed transactions. Distributed concurrence control, recovery

in distributed database. Distributed database administration. Commercial systems.
The SDD 1 system. Object-databases.

dnidlg deigad) CULI) sl gd

Jlsy 839 UL Mo

Data Mining and Business Intelligence
3 Hours

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.

Quality Assurance of Information
Systems
3 Hours

Slaglrall o) 339 Olas

Quality Assurance in designing information systems. Data quality in information
systems. Quality Assurance in Designing the Supply Chain Network. Supply Chain
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Credits
Prerequisites
Contents

GEN414
Credits
Prerequisites
Contents

BNF301
Credits
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Performance, Metrics, and Quality Attributes. Optimization and Uncertainty of
Supply Chain Network. Demand Uncertainty: Forecasting. Managing Uncertainty
in the Supply Chain (Safety Inventory). Decision-Support Systems for Supply
Chain.

IS Application Development

3 Hours
15212
Database access. Development approaches: Object-oriented; Procedural;

Declarative; Rapid application; Structured. Application integration. Prototyping.

Slaghrall ooj Sy sk

Development of various applications in information systems.

Fundamentals of Genetics A ol g

3 Hours

The objective of this course is to explore the fundamentals of Genetics, exploring
the biodiversity of biological genetics. In addition, mapping the human genome,
conducting genetic testing, and identifying new vaccines are just a few of the many
ways genetics can have a powerful impact on our world. This course provides a
stair-step introduction of genetics from the basic concepts to exploring more
complex topics, including molecular biology, gene mapping and screening, and
reverse and forward genetic research.

Introduction to Molecular Genetics 4 sl cilial) 8 Lasia
3 Hours
GEN301

The main objectives of the course are introduction to experimental work on
Different organisms and basics of genetic analysis. Overview is given about
generation of mutants, DNA repair pathways, DNA recombination, gene transfer,
bacteriophages, plasmids and regulation of gene expression. Students are
stimulated to apply theoretic al knowledge on given scientific problems from the
literature.

Genetic Engineering A 6l dwaigd)
2 Hours
GEN301

Genetic engineering has developed from Molecular Genetics knowledge and its
application will affect our lives in many ways. The technology will be reviewed, so
that students will become sufficiently well informed to understand the applications
of these techniques, and the issues that they pose for society.

Introduction to Bioinformatics®: siall Cila gleall alas (& e
3 Hours
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BIO111, 15212

The aim of the course is to introduce computing students to modern computational
practices in bioinformatics. So that students can be aware of the three kingdoms of
life and fundamental evolutionary mechanisms; understand basic properties of
nucleic acids and proteins, understandthe flow of genetic information inthe cell; be
familiar with the processes of of DNA replication,

transcription and translation; know examples of how gene expression is controlled;
understandtechnology of DNA micro arrays; know statistical approaches to the
analysis of micro array data. Also, to be familiar with the basic features of protein
conformation, and some properties of the amino acid building blocks; be able to
recognize common protein secondary structure elements

and understand how these can be recognized automatically; be awareof some
common secondary structure motifs and of alternative structural classification
hierarchies; understand the objectives and the approaches to protein structure
prediction.

Algorithms in Bioinformatics 4l Sle glaall alas 8 Gl )l 3l

3 Credits

BNF301

The course deals with algorithms with applications in bioinformatics, with a
particular focus on algorithms and data structures for search, comparisons, and
motif discovery in strings. The course uses biological examples to motivate
algorithms and solutions, but the course's focus is on the algorithmic problems
and solutions.

Semantic Data Integration in Life Sciences sball agle (8 clibnl) zad
3 Hours

15201

This course will focus on (1) powerful and flexible approaches to data and
information management for your bioinformatics application (Semantic Web and
Linked Data), (2) how to work with data across remote locations, for instance by
applying Web Services and workflows, (3) how to publish your own data to make
it available and reusable for the rest of the community. We assume a basic

understanding of bioinformatics programming for the hands on sessions.

Genomic Bioinformatics poiaall 4 gaall e glaall

3 Hours

BNF301

This course surveys the application and interpretation of high-throughput
molecular biology and analytical biochemistry methods used to produce the kinds
of high volume biological data most commonly encountered by bioinformaticians.
The relationship between significant biological questions, modern biotechnology
methods, and the bioinformatics solutions that enable interpretation of complex

data is emphasized. Topics include: Genome sequencing and assembly, annotation,
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BNF423
Credits
Prerequisites
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and comparison. Genome evolution and individual variation. Function prediction
and gene ontologies. Transcription assay design, data acquisition, and data
analysis. Proteomics and methods and data analysis. Methods for identification of
molecular interactions. Metabolic databases, pathways and models.
Computational Biology Techniques I =~ 1 L3 dpluall iyl

3 Hours

BNF302

This course introduces commonly used computational algorithms, software tools,
and databases for analyzing mass spectrometry-based proteomics and
metabolomics data. Students will learn: 1) how to implement algorithms for
processing raw mass spectrometry data and extracting qualitative and quantitative
information about proteins and metabolites, 2) how to aligh multiple datasets, 3)
how to perform differential analysis of proteomics and metabolomics datasets, and
4) how to use commonly used protein and metabolite databases.

Scripting Languages in Bioinformatics 4 sl e glaal) alall daxiial) daua sl

3 Hours

CS141, BNF301

In this course, the student will learn how to use scripting languages for solving
bioinformatics problems such as data processing, and application extension.
Besides covering traditional programming languages concepts as they apply to
scripting (e.g., dynamic typing and scoping), this course looks at new concepts
rarely found in traditional languages (e.g., string interpolation, hashes, and
polylingual code). Through a series of small projects, you use different languages
to achieve programming tasks that highlight the strengths and weaknesses of
scripting. As a side effect, you practice teaching yourself new languages.

Structural Bioinformatics iSsd 4 gaal) cila glaal)
3 Hours
BNF302

To introduce the bioinformatics study of protein structure and the proteome. This
will cover the principles of protein structure, protein classification and
identification, the structure determination and modeling of proteins and protein-
protein interactions.

Seminars in Bioinformatics % pal) Gl glaall alas 3 ) g

3 Hours

BNF301

Student seminars will be on different current topics in bioinformatics.

Computational Biology Techniques II 2 ¢l dlial) il
3 Hours

BNF422
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This course will focus on studying techniques for gene structure prediction, gene
function prediction, and comparative genomics. Post-genomics: gene expression,
microarrays, and next generation sequencing of transcriptome. Structural biology:
Protein and RNA structure predictions and visualization. Systems biology is also
introduced.

Biological Databases 4 sl SUld) ac) &

3 Hours

15212, BNF301

This course surveys a wide range of biological databases and their access tools and
enables students to develop proficiency in their use. Databases introduced include
genome and sequence databases such as GenBank and Ensemble, as well as protein
databases such as PDB and SWISS-PROT. Tools for accessing and manipulating
sequence databases such as BLAST, multiple alignment, Perl, and gene finding tools
are covered. Specialized databases such as KEGG and HapMap are surveyed for
their design and use. The course also focuses on the design of biological databases
and examines issues related to heterogeneity, interoperability, complex data
structures, object orientation, and tool integration. Students will create their own
small database as a course project and will complete homework assignments using
biological databases and database tools.

Scientific Data Management 4xalal) <yl 50

3 Hours

BNF412

This course is concerned with managing scientific data. This includes scientific data
management life cycle. This life cycle includes phases: data planning, collection,

description, assurance, preservation, integration, and analysis.

1S221

Credits
Prerequisites
Contents

Project Management e g pinadl 8y13)
2 Hours

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.
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Credits
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Contents

[1].
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Field Training S gyl

3 Hours

15221, BNF302

Students should interact with the society to what they can and should expect from
people professionally trained in the computer science 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 the this training as part of an
undergraduate program, students can avoid the sense of isolation from the
computing field work in the society that young professionals often feel and be well
equipped to practice their profession in a mature way.

Bioinformatics Capstone Project I Y A fg e

3 Hours

15221, BNF302, BNF303

Bioinformatics 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.

Bioinformatics Capstone Project II Y g gy

3 Hours

BNF415

Information Systems Capstone Project II course gives the student more practical
and professional skills in developing a project.

el

Computing Curricula 2005, The Association for Computing

Machinery (ACM), The Association for Information Systems (AIS) and

The Computer Society (IEEE-CS)
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2.

[3].

[4].

[5].

[6].

[7].

[8].
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Computing Curricula 2001 - Computer Science, IEEE Computer
Society and Association for Computing Machinery (ACM).
Computer Science Curriculum 2008: An Interim Revision of CS
2001, Association for Computing Machinery (ACM) and IEEE
Computer Society.

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).
IS 2010: Curriculum Guidelines for Undergraduate Degree
Programs in Information Systems, Association for Computing
Machinery (ACM) and Association for Information Systems (AIS).
Information Technology 2008: Curriculum Guidelines for
Undergraduate Degree Programs in Information Technology,
Association for Computing Machinery (ACM) and IEEE Computer
Society.

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