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Program Curriculum 4wl all daill

First level
15t Semester

Contact

Mark Distribution
hours

Course title ! O

2
m |m | »

awl] wex3
ausinbalalig

BBS110 | Calculus 60 40

B10101 | Advanced biology 60 20

UNI112 | Introduction to Quality 80 20

UNI111 | Introduction to Computer 80 20

BCS111 Fundamenyals of 60 20
Programming

BBS124 | Electronics . 60 20

BBS111 | Discrete Mathematics 60 40

Total

2"d Semester

Contact

Mark Distribution
hours

LI O
m|m | »

Course title

awli] wex3
ausinbalalig

BI0102 | Molecular and Cell Biology 60 [ 20 |20 100 Bl1O101

BBS114 | Biomathematics 60 | - 40 100

60 | - 40 100

BBS112 | Probability and Statistics-1

BCS112 Obiject Oriented

. BCS111
Programming

60 |20 |20 100

80 | - 20 100

UNI113 | Human Rights

UNI114 | English Language 80 20 100

BCS122 | Computer Networks 60 | 20 | 20 100 UNI111

NINININ| N NN
WWININ| W [ WWww
NINININ| N INININ

60 |20 |20 100 BBS124

BIS112 | Logic Circuits

Total 18

L = lecture, P = practical, F.E = final examination, P. E = practical examination,
C.A = course activities
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Second Level
15t Semester

Contact

Mark Distribution
hours

Al o O
m | m >

Course title

awil] wex3
ausinbalald

BCS214 | Data Structures 60 |20 | 20 BCS111
BBS213 | Numerical Analysis 60 | - 40 -
B10203 | Genetics 60 |20 |20 B10102
BBS211 | Linear algebra 60 | - 40 BBS111
Bl10211 | Sequence Genome analysis 60 |20 |20 BCS112
BCS251 | Software Engineering 60 |20 |20 BCS111

Total
2" Semester

Contact
hours

Code Course title S miom 0
L |P mm | >

Mark Distribution

awl] wex3
alsinbaialig

BI1S214 Systems Analysis and design 60 |20 |20 -
BBS222 | Probability and statistics-2 60 | - 40 BBS114
BI0213 Bioinformatics 60 | 20 |20 )

Fundamentals
BCS211 | Operating Systems 60 |20 |20 BCS214
BCs241 | COncepts of Programming 60 [ 20 |20 BCS112
Language
BI1S213 Database Systems 60 |20 |20 BCS111

Total

L = lecture, P = practical, F.E = final examination, P. E = practical examination, C.A = course
activities
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Third Level

1%t Semester

Contact

Mark Distribution
hours

mle o
m|m | »

Course title

awl] wex3
alsinbaiald

N_etwork Analysis in BI10213
Biology Systems
Blo312 | Neural Neworks and BBS211
Machine Learning
B10310 | Biostatistics BBS222
BCS311 Analy_3|s and Design of BCS214
Algorithms
Elective computer science-
subject

BIO313

BIS213
BIS311 | Information Retrieval BBS222

Total
2"d Semester

Contact

Mark Distribution
hours

m o0
m|m | »

Course title

awl] wex3
alsinbaiaid

B10323 | Genetic Algorithms 60 |20 |20 BBS211
B10314 | Bioinformatics Algorithms 3 [60]20 |20 2 BI0213
BI0325 | Blological Sequence 60 |20 |20 BIO101

Analysis
Data M_anagement and 60 |20 |20 BIS213
Analysis
Elec_:tlve Bioinformatics- 60 | 20 |20
subject
BCS313 | Digital Image Processing 60 |20 |20 BCS111

Total

BIS351

L = lecture, P = practical, F.E = final examination, P. E = practical examination, C.A = course
activities
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Fourth Level
1%t Semester

Contact

Mark Distribution
hours

mle o
m|m | »

Course title

aWl] wexJ
ausinbalald

B10213

B10411 | Intelligent Bioinformatics BCS312
BCS311

B10412 Bioinform_ati(‘:s Resources BIO213
and Applications
BIS410 | Data Mining BIS311
Elective-selected Topics in
Information System
BIS411 | Medical Information Systems UNI111
BI0498 | Project-1

Total

2nd Semester

Contact

Mark Distribution
hours

m o

Course title -9
m|m | >

O -
3 o)
= =
3 2,
@ 5

B10414 | Bio-computing 60 |20 |20 BIO310

B10415 Advanced Bioinformatics 60 | 20 |20 B10213
Methods
BCS112

B10416 | Bioinformatics Databases 60 |20 |20 BIS213

Elec_;tlve Bioinformatics - 60 | 20 |20
subject
B10417 | Structural Bioninfromatics 60 |20 |20 B10213
B10499 | Project-2 60 [40 |-

Total

L = lecture, P = practical, F.E = final examination, P. E = practical examination, C.A = course
activities
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University Requirements
aalall Ll

Course Title: University English

Course No.: UNI101

Teaching Hours: 2 (2+0)

University Englis course aims at aiding the students to understand, participate and
actively interact with other lectures and courses. In addition, it develops the students'
ability to write their business documents and to communicate with others. It includes
introducing the course note taking, how to write a summary, a report, an official
letter/e-mail, a (resume) Curriculum Vitae (CV), a memorandum, and how to present
themselves in English. It also includes developing the university communication skills
and the difference between formal and informal communication.

Prerequisite: None

Introduction to Quality 325l als A Jada ;) Aall sl

UNI102: 84l 3

(0+2) 2 ;<o) 2

0 B3l julaa uday 8 Qlall Hoag oaalad) aladl) 30 sl aulu¥) asaléall aads ) sasall dle ) Jaae ) jia carg
panlie Al )3 el Jady s Lgws ya 3 zeali 5 Al e B gy A8MR) 13 LY aladiiusd 301 5 4TS Lpagledl) dylanl)
Slaie U Jalill el alail) il e il caila ) ¢l yiul) Jagdadil) Jal o5 asgde s oandeill allailly 483 3
Adie Y 5 a6l e g dlaie V) julaal 4 58 sall 4l g Jlall aidatll dalas g QLIS aldie) Hulea g duigall Cilu jlaal) 2ol 8
3L daala (8 30l akii A )0 i) Jady WS alaie Wy ag il dlee cl ) iy le) ja) 5 dlaie U a8l A 5all dlal
Lo randaiill Sl 5 Analanll dpal yinly) Calaall s cillad) g sligiall adll s daaladl Aluy s 43555 sLis Jadii (il 5 g sl
Onalriall Talail 5 alail 5 aaladll il il 5 Lgalga s el aeall Cilas 55 3K a5 Aaaladl 53 sal) Glaa Clas 55 S e
plail) gl a5 s e alaie) 5 83 93 Glasa (B allall 505 Jlad¥) Cala gl oy g8l yulaa g g oill dlae g aledll jalian s
B EN

2 Y s Ghlad) qallaial)

Introduction to computer ¥ quulall ;) Aal) ani

UNI103 : el 368

(0+2) 2 :clslud) 2

ol ol 5 clilall e Jalaill S 5 derdiional) Jpanill dadail 5 V) sl dale e Capadl) ) V) ilall ) jie Cagy
ot Al kel Jedis Lebe 83lY) Jaus Apaafill (g yall s Jshaally lad¥ly )l dlae) < jlea s clilaill 5
s oSl 5 A yall gl g Agilail) el yall 5 i) alas el s AY) Clanlal) g1 i 5 adlaladin) 5 aailiad 5 VI Canlal)
System Unit oUaidll 33s 55 Qutput Unit z/oAY) Glas s Input Unit Jiay) Slas s Jis (Hardware) 4saldl
CD-Rom-Ram Ll e il Jaidie 5 dwilall (3830 (el 815 Main Memory (Ram/Rom) s )l 3,81l
Aaslly sl Juay) Mley Power Supply 48Ul sas s Data Bus <bldl Jiis Laser Disk Drive
Gl Bios wesadl 5 Expansion Slots 4w sill (35355 CPU 43S jall dalladll 25 55 Motherboard #Y)
Al agye i) Gl jlea el dady WS axe Jabadll &l jleas Windows Jdudidll aUas &l jlaal s chipsets
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UNI113 Human Rights
Prerequisite: None
Credit Hours: 3H
Definition of human rights — historical development of the concept of human rights — culture
relativism versus universally accepted human rights standards — various human rights: personal,
political, civil, social, economical,...etc. — covering human rights within official international
organizations — influence of business and global economic restructuring on human rights —
monitoring human rights — human rights violations.
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BBS110 Calculus
Prerequisite: None
Credit Hours: 3H
This course is designed to provide the knowledge and skills required to cover the basics of calculus.
The topics covers: real number and functions, limit concepts, continuity of a function at a point and
intervals, differentiate functions, L'Hospital rule to find the limit of functions, differentiation to find
the mean value of a function, differentiation to physical problems and other applications, definite
integrals and their applications.
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BBS111 Discrete Mathematics
Prerequisite: None
Credit Hours: 3H
This course is designed to provide the knowledge and skills related to computer science, including
data structures, algorithms, and compiler design. The course covers: logic of compound statements,
types of proofs, mathematical induction, set theory, counting methods, relation and functions, special
types of functions (unit step, Dirac delta, hash and mod functions), sequence and series, trees and
graph theory.
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BBS112 Probability and Statistics-1
Prerequisite: None
Credit Hours: 3H
This course is designed to provide fundamental concepts and methods of statistics. The topics
covers: an introduction to design of experiments, data analysis, correlation and regression, concepts
of probability theory, sampling errors, confidence intervals and hypothesis tests, discrete random
variable and expectation of a random variable. Using technology (computers or graphing calculators)
will be required in certain applications. Further, most of exercises and applications are related to
computer science.
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BBS114 Biomathematics
Prerequisite: None
Credit Hours: 2H
This course is designed to provide basic concepts of mathematical models of biology. The topics
includes: homogenous difference equations of first and second order with constant coefficients, non-
homogenous difference equations of first order with constant coefficients, second order difference
equation as a system of two first order difference equations, related application problems such:
growth of segmental organisms, schematic model of red blood cell production, ventilation volume
and blood CO2 levels and further study of linear difference equations in demography. Applications
of nonlinear difference equations to population biology, density dependence in single-species
populations, two-Species interactions: host-parasitoid systems, Nicholson-Bailey model,
modifications of the Nicholson-Bailey model, density dependence in the host population, model for
Plant-Herbivore interactions, and population Genetics.
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BS222 Probability and Statistics — 2
Prerequisite: Biomathematics (BS214)
Credit Hours: 3H
This course is designed to provide basic concepts of mathematics statistics. The topics covers: two
dimensional discrete and continuous random variables, distribution function, probability distribution,
mathematical expectation, transformations of distributions, sums of random variables, covariance
and Correlation. Using technology (computers or graphing calculators) will be required in certain
applications. Further, most of exercises and applications are related to computer science.
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BBS213 Numerical analysis
Prerequisite: None
Credit Hours: 3H
This course is designed to provide basic concepts of numerical analysis. The topics include: errors
and number representations, numerical differentiation and integration by forward-difference,
backward differences, centered and five points formulas, numerical solution of linear systems (direct
Methods- iterative techniques), finite difference methods for partial differential equations, numerical
methods for the matrix eigenvalue problems: power method, numerical solutions of nonlinear
equations (bisection, fixed point, secant, and newton methods. Lagrange interpolating polynomials,
divided difference methods, numerical methods for initial value problems using some of the
following methods: Euler, Taylor, Runge-Kutta, multistep, predictor-corrector methods.
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BBS211 Linear algebra

Prerequisite: None

Credit Hours: 3H

This course is designed to provide basic concepts of linear algebra. The topics covers: matrices and

their types and matrices inverses, determinants, vectors and vector space, inner product, orthogonal

projections, linear dependent, linear independent and basis, span, eigenvalues and eigenfunctions and

their application, solutions of linear homogenous systems, linear transformation, matrix of linear

transformation, geometry of linear transformation, cryptology.
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BCS111 Fundamentals of programming

Prerequisite: None
Credit Hours: 3H

The course gives the student the programming concepts in a light of learning a programming
language, the course includes: introduction to programming, how to think in designing a program,
writing a program, the compiler, programming language fundamentals (basic data types — program
structure — statements — expressions — I/O operations — control statements — computer architecture -
algorithms).understand methodologies which are essential to building good C/C++
programs
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BI1S411 Medical Information Systems

Prerequisite: None
Credit Hours: 2H

This course will provide the student with a framework for understanding the vocabulary, theory and
issues germane to the advancement of informatics and its application in the medical and health
sciences. While the emphasis will be on health sciences as exemplars of applied informatics, some
working systems will be explored. This overview of medical and health informatics will focus on the
multi-disciplinary nature of the field.
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BCS112 Object Oriented programming
Prerequisite: Fundamentals of programming (BCS111)
Credit Hours: 3H
This course uses an Object-Oriented language with procedural capabilities (such as C++ or Java) to
teach object-oriented concepts, design and programming topics including: classes, inheritance,
encapsulation, polymorphism, information hiding, patterns, and CRC cards. Typical programming
language topics might include: templates, exception handling, virtual functions, and the

parameterized data types.
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BIS112 Logic circuits
Prerequisite: None
Credit Hours: 2H
Basic logic concepts: Logic states, numbering systems, Boolean algebra, basic logical operations,
gates and truth tables. Combinational logic: Minimization techniques, multiplexers and de-
multiplexers, encoders, decoders, adders and subtractors, comparators, programmable logic arrays
and memories, design with MSI, logic families, tri-state devices. Sequential logic: Flip flops, mono-
stable multi-vibrators, latches and registers. Counters.
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BCS214 Data Structures
Prerequisite: Fundamentals of programming (BCS111)
Credit Hours: 3H
In addition to the traditional representations of Abstract-Data-Types (ADT) of various data
structures (such as stacks, queues, linked lists, and trees), this course presents modern
implementations of the same structures using the Standard-Template-Library (STL): sets, bags,
maps, pairs and iterators. Hashing and Hash Tables. On the other hand, this course presents
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numerous sorting and searching algorithms.
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B1S213 Database Systems
Prerequisite: None
Credit Hours: 3H
The main objective of this course is to provide students with the background to design, implement,
and use database management systems. Topics Include: Evolution of database management systems,
Relational Data Model and Relational Algebra, Structured Query Language, Entity Relationship
Modeling and Design, ERM to RM Conversion, Tables-Normalization, Forms/Reports/Menus
Implementation. Upon successful completion of this course, students will have the skills to analyze
business requirements and produce a viable model and implementation of a database to meet such
requirements.
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BCS211 Operating Systems

Prerequisite: None

Credit Hours: 3H

Types of operating systems. Operating Systems structures: system components and services, virtual
machines. Process management: CPU scheduling: Scheduling concepts, performance criteria,
scheduling algorithm. Memory organization and management for single user and multi-user system.

Secondary storage management, Disk scheduling, virtual memory.
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B1S214 Systems Analysis and design
Prerequisite: None
Credit Hours: 3H
This course focuses on the systems analysis and Design techniques employed in the development of

software applications. Topics include: software process and process models (e.g. Rational Unified
Process), project management, structured and object oriented analysis, system design, quality
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systems, system and software architecture, design patterns, re-use and component-based design,
change control and configuration management. Analysis and design will be covered primarily from
an object oriented perspectives.
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BCS122  Computers Networks
Prerequisite: UNI111
Credit Hours: 3H
Definition; Objectives, Topologies; Classifications; Architecture; Standards;
Applications; 1SO-OSI model; Switching techniques; Flow control; Error detection
and Correction; Congestion control; Routing; Internetworking; Public switched data

network; ISDN and B-ISDN; Frame relay; ATM.
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BCS251 Software Engineering
Prerequisite: BCS111
Credit Hours: 3H
This course presents a broad perspective of software engineering, focusing on the
processes and techniques fundamental to the creation of reliable, software systems. It
also presents the agile methods and software reuse, along with coverage of ‘traditional’
plan-driven software engineering. The course is organized into major parts that
include: Process, Modeling, Quality Management, Project Management, and
Advanced Topics.
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BBS124  Electronics
Prerequisite: None
Credit Hours: 3H
Basic electrical circuits — Columb’s law — Gauss law — Capacitors — Resistors —
Inductors — Kirchhoff’s law — Basic circuit theory and circuit analysis — Fundamentals
of three phase circuits and transformers — Fundamentals of semiconductor devices — P-
N Junction diode — Bipolar junction and field effect transistors structures —
Semiconductor devices and circuits — Fundamentals of filters — Power supply and
Rectification — Amplifiers — Integrated Circuits and VLSI.
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BCS241 Concepts of programming language

Prerequisite: None

Credit Hours: 3H

Language concepts are studied from an abstract point of view, with examples drawn from particular
languages and implementations. Students study programming language syntax, semantic definitions,
translation and interpretation, variable referencing methods, control structures, data types,
input/output, procedures and functions, scope and referencing environments, concurrent
computation, and compilation environments.
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BCS311 Analysis & Design of Algorithms
Prerequisite: Data Structure (CS214)
Credit Hours: 3H
Algorithm concept: Analysis and complexity. Design methods, divide and conquer, binary search,
merge sort, quick sort, selection, matrix multiplication, the greedy method. Dynamic programming:
shortest paths, optimal search trees. Graph algorithms. Backtracking.NP-hard and NP-complete
problems. Tries. Suffix Trees. Orders and Asymptotic analysis. Recurrence relations.
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BIS311 Information Retrieval
Perquisite: None
Credit Hours: 3H
Principles of information retrieval and their application to information systems and services are
introduced. The course emphasizes models of user information seeking behavior, human information
processing and their relationship to retrieval models in information systems. It focuses on the
principles and methods of information retrieval through interactive database searching. Problems of
online database organization and structure, search strategy formulation, and online search service
management are investigated.
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BI1S351 Data Management and Analysis
Perquisite: None
Credit Hours: 3H
This course addresses some of the key concepts required for the traditionally important area of data
management, and the increasingly important area of data analytics. You’ll gain a practical, legal and
ethical understanding of how to access, query and manage data collections, using traditional
relational databases and contemporary NoSQL approaches. Using real-world datasets, standard
software packages and data visualisation techniques, student will learn how to organise and analyse
data collections to answer questions about the world, as well as developing an appreciation of user
needs surrounding data systems.
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BCS313 Image Processing
Prerequisite: BCS111
Credit Hours: 3H
Digital image Fundamentals ; Image enhancement in the spatial domain : grey level transformation ;
Histogram processing ; Spatial filters ; Image enhancement in frequency domain : 2-D Fourier
transform ; Other transforms ; Smoothing filters ; Sharpening filters ; Geometric transformations ;
image segmentation : detection of discontinuities ; edge linking and boundary detection ;
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Thresholding ; Region based segmentation ; Morphological image processing : operation concepts ;
some basic algorithms.
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B1S410 Data mining
Perquisite: None
Credit Hours: 3H
Data mining plays an important role in financial industry, retail industry, Internet services, and e-
business. It integrates techniques from databases, machine learning, artificial intelligence, statistics,
and visualization to discover implicit and useful knowledge from large datasets. The course will
provide a comprehensive introduction to data mining, various data mining techniques, and some
successful applications. The emphasis is on modern approaches such as OLAP, decision tree
learning, Bayesian learning, clustering, and association learning. Real world applications with data
mining algorithms and tools will be emphasized.
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BSC313 Digital Image Processing
Prerequisite: None
Credit Hours: 3H
Digital image Fundamentals ; Image enhancement in the spatial domain : grey level transformation ;
Histogram processing ; Spatial filters ; Image enhancement in frequency domain : 2-D Fourier
transform ; Other transforms ; Smoothing filters ; Sharpening filters ; Geometric transformations ;
image segmentation : detection of discontinuities ; edge linking and boundary detection ;
Thresholding ; Region based segmentation ; Morphological image processing : operation concepts ;
some basic algorithms.
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BCS312 Artificial Intelligence
Prerequisite: None
Credit Hours: 3H
This course covers the different methodologies of Knowledge Representations: Predicate Calculus,
Structured Representations, and Network Representations. In addition, it introduces the State Space
Search using both trees and graphs, heuristic search, model based reasoning, case-based reasoning,
and reasoning with uncertain or incomplete knowledge. Moreover, this course gives an overview of
Al Application Areas such as strategic planning, game planning, rule-based systems, and (fuzzy)
expert systems.
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CS322 Computer Architecture
Prerequisite:None
Credit Hours: 3H
Design of a basic computer; Design concepts of Processors; Design of channels and controllers;
Interconnections; Memory structures and design; Memory management; Cache memory systems;
Firmware design; Reliability; Testing and fault tolerance; CISC computers; RISC computers;
Computer interfacing; Design of network interface cards; Examples of computer architecture.

BSC322 wwlall by

22 ¥: Glad) cthaial)

dlebu 3 shaadizall el

66 SIA0 B )la) asanaill 5 3 SIAN JSLa Tyl i) aSail 5 jead 5 <l sl apaal Clallaal aaal anlie alol guls araal

B)@A_i ¢ CISC JSJ:\JAS B)@A_i M\ & C_ALuﬂ\J _)Lﬁ;\ fa,ﬁ_,ﬁ_}d\ ¢ Al GA\_).\!\ (.\:\A.\.AS ¢ &.\3}4” ug);ﬂ\ 3_)5\5 Qala
Uaaddl) clliata (G

B10101 Advanced biology

Prerequisite: None

Credit Hours: 3H

This course should cover the basics of the biological science. It introduces the Tree of Life. It then
covers the cell structure and function, the cell division. Moreover, Genetics are covered including the
DNA, the Gene Expression, the Central Dogma of molecular biology including the Transcription and
Translation processes. Also, the course highlights the different Genome Sequencing techniques. The
Evolutionary Process is also explained.

And the basic principles of biochemistry, genetics, molecular biology, and recombinant DNA
technologies. The material presented introduces modern biology at the molecular level: the structure
and function of biological macromolecules, the basics of cellular metabolism, meiosis and
inheritance, DNA replication, the basics of gene expression, and general recombinant DNA
techniques.

43




Ul g axdail) ¢ gid pUad -y guddl 5L8 daals

<ila glaal) g clusdal) A€ o

BIO101 dasiiall gLl ale
Ay bl llaial)
Glelu 3 sbaainal) cilelud)
oy clgia gy LAY S5 by o5 Sadl Sond pt seb sl aglall Sl alindl 3 iy o
Loy i all sla¥) alal 435S 5all sasball 5 cctiliall juamty o5 5 5il) GmaallSID 8 Loy 41 ) 5l) dpdans oy clld e 3 e, 4041
Loalaall g Ay skl laall & 5 Ll aty g | o sl Judol dabiaall ciligdl) ) i) 5 yu WS daa il 5 el Glilee @lly 4
ela¥l ale dadiall salall adfi Caligall (555l Gmeal) Ly A jadl Laslsall g 251l ale 5 4 gal) oluall dpulY)
A1y ¢ (g sl R Qe il ¢ dysll i gl iy Jall dadass S el s sted) e Cuaal)
Aaladl Calipall (g 5 53 Gaeal) il ¢ ) el il 5 ¢ 55530 Graaall ) S5y ¢ i jaall 5 1 3AY)
B10102 Molecular and Cell Biology
Prerequisite: None
Credit Hours: 3H
Basics of the structure and function of cells and cell organelles, cell growth and division, motility,
cell differentiation and specialization. Molecular basis of biological processes, emphasizing gene
action in context of entire genome. Chromosomes and DNA metabolism: chromatin, DNA
replication, repair, mutation, recombination, transposition. Transcription, protein synthesis,
regulation of gene activity. Procaryotes and eucaryotes.

BIO102 &y 5tall slal¥ly i jal) sad) ale

2 Y Gl qllaial)

Glelu 3 shaainal) cilelud)

Slleall jall Q) Ganadil s (g slall el 5 AS jall 5 Lol 5 4N gai 5 dpmall g LAY Aok 55 S 5 lpuilad

Cielai dgnall 155l (rmeall (O s Cila g gas S JalSI o sinll Bls & clindl o) a) Slo aslil 6 gl
calualdl Ll HL_\: ‘Q;\SJ‘)..J\ S i s C.AAM sale sEJé.LS\ ‘Chy\ ¢ 69l Laaall
B10203 Genetics
Prerequisite: Advanced biology BIO101
Credit Hours: 3H
An introduction to the principles of heredity in diploid organisms, fungi, bacteria, and viruses.
Mendelian inheritance; population genetics; quantitative genetics; linkage; sex determination;
meiotic behavior of chromosome aberrations, gene structure, regulation, and replication; genetic
code. Emphasis is on molecular genetics.
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B10310 Biostatistics
Prerequisite: None
Credit Hours: 3H
This lab covers basic topics in introductory statistics, including graphs, confidence intervals,
hypothesis testing, comparison of means, regression, and designing experiments. It also introduces
the principles behind such modern topics as likelihood, linear models, meta-analysis and computer-
intensive methods. For most of the statistical techniques covered in this lab, the capabilities of one or
more software packages (MINITAB, SAS, SPSS, and NCSS) may be used to perform the
calculations needed for their application.
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B10211 Sequence Genome analysis
Prerequisite: None
Credit Hours: 3H
This course focuses on the basic principles of the analysis of biochemistry, genetics, molecular
biology, and recombinant DNA technologies. The material presented introduces modern biological
analysis at the molecular level: the structure and function of biological macromolecules, the basics of
cellular metabolism, meiosis and inheritance, DNA replication, the basics of gene expression, and
general recombinant DNA techniques.
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B10213 Bioinformatics Fundamentals
Prerequisite: None
Credit Hours: 4H
This course will provide an overview of bioinformatics, the application of computational methods to
analyse the rapidly expanding amount of biological information. Following the natural flow of this
information in the cell, the course will begin with the analysis of gene sequences and progress to the
study of protein structures. The classic dynamic programming method of sequence alignment will be
presented first, and then it will be shown how this can be extended to allow rapid searching and
scoring of the thousands of sequences in a genome. This will naturally lead to the question of how
large amounts of biological information can be intelligently organized into a database. Discussion of
sequence-structure relationships will form the bridge to protein structure. Particular emphasis will be
placed here on statistically based "predictions” of secondary structure. For the analysis of 3D
structures, mathematical constructions, such as Voronoipolyhedra, will be presented for calculating
simple geometric quantities, such as distances, angles, axes, areas, and volumes. Finally, it will be
shown how these simple quantities can be related to the basic properties of proteins and this will
naturally lead to a brief overview of the more physical calculations that are possible on protein
structures, namely molecular dynamics and Monte Carlo simulation. Microarray analysis. Clustering
and Trees.
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B10313 Network Analysis in Biology Systems
Prerequisite: None
Credit Hours: 3H
An introduction to data integration and statistical methods used in contemporary Systems Biology,
Bioinformatics and Systems Pharmacology research. The course covers methods to process raw data
from genome-wide MRNA expression studies (microarrays and RNA-seq) including data
normalization, differential expression, clustering, enrichment analysis and network construction. The
course contains practical tutorials for using tools and setting up pipelines, but it also covers the
mathematics behind the methods applied within the tools.
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B10414 Bio-computing
Prerequisite: None
Credit Hours: 3H
This course provides an introduction to the features of biological data, how that data are organized
efficiently in databases, and how existing data resources can be utilized to solve a variety of
biological problems. Relational databases, object oriented databases, ontologies, data modeling and
description, survey of current biological databases with respect to above, implementation of a
database focused on a biological topic. Biopython and Bioperl and R programming.
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B10312 Neural Networks and Machines Learning
Prerequisite: None
Credit Hours: 3H
Neural network concepts: Basic definition, connections, processing elements. Feed-forward neural
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networks (non-recurrent neural networks). Back-propagation Learning-Algorithm. Delta Rule.
Scaling and Biases. Performance Issues. Associative memories. Heteroassociative, autoassociative
and interpolative memories. Bi-directional associative memories. Counter propagation neural
networks. Extreme Learning Machines. Support Vector Machines and Kernels. Kernel definition.
Applications in Bioinformatics.
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B10323 Genetic Algorithms
Prerequisite: None
Credit Hours: 3H
Canonical Genetic Algorithm. Basic operators. Selection, Crossover and Mutation. Fitness functions.
Replacement strategies. Floating point representations. Uniform and non-uniform mutations.
Function optimization. Schema theory. Genetic programming. Tree representations. Applications.
Fuzzy logic. Fuzzy rule-based systems. Evolution of fuzzy systems. Genetic learning of neural
networks. Feature selection. Clustering using genetic algorithms. Evolution Strategies. Applications
in Bioinformatics.
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B10325 Biological Sequence Analysis
Prerequisites: None
Credit Hours: 3H
This course covers the fundamentals of the analysis of nucleic acid and protein sequences, with an
emphasis on the application of algorithms to biological problems. Topics include sequence
alignments, database searching, comparative genomics, and phylogenetic and clustering analyses.
Pairwise alignment, multiple alignment, DNS sequencing, scoring functions, fast database search,
comparative genomics, clustering, phylogenetic trees, gene finding/DNA statistics.
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B10412 Bioinformatics Resources and Applications
Prerequisites: None
Credit Hours: 3H
This course is introduced to understand the major issues concerning with overview of
bioinformatics and applications ,details about the BLAST tool and facts of pair wise sequence
alignments .The course also refers to techniques of Protein Structure Prediction. Students are also
expected to study the Gene Regulatory Signals/Modules/Networks. Next, genome-related topics like
Genome Variation and Genome-Wide Association Studies will be covered. Finally, techniques
related to the Metabolic Pathways will be highlighted.
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B10314 Bioinformatics algorithms
Prerequisites: Bioinformatics fundamentals B10213
Credit Hours: 3H
Large-scale biology projects such as the sequencing of the human genome and gene expression
surveys using RNA-seq, microarrays and other technologies have created a wealth of data for
biologists. However, the challenge facing scientists is analyzing and even accessing these data to
extract useful information pertaining to the system being studied. This course focuses on employing
existing bioinformatic resources — mainly web-based programs and databases — to access the wealth
of data to answer questions relevant to the average biologist, and is highly hands-on.
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Bl10O411Intelligent Bioinformatics
Prerequisites: None
Credit Hours: 3H
This course will cover material related to the analysis of modern genomic data; sequence analysis,
gene expression/functional genomics analysis, and gene mapping/applied population genetics. The
course will focus on statistical modeling and inference issues and not on database mining techniques.
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B10415 Advanced Bioinformatics methods
Prerequisites: None
Credit Hours: 4H
Large-scale analysis of biological data, such as DNA and protein sequences, has recently become a
natural part of many different kinds of biological research. This course aims to give students a better
understanding of the methods and algorithms in bioinformatics used in different types of analyzes,
and how data and results can be presented. The course also provides students with the necessary
practical skills necessary to perform large-scale analyzes, such as assembly and annotation of
genomes, analysis of gene expression data and constructing phylogenetic trees. The course also
introduces students to basic programming in Linux / Unix.
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B10417 Structural Bioinformatics
Prerequisites: None
Credit Hours: 4H
This course introduces the practical application of structure analysis, database searching and
molecular modeling techniques to study protein structure and function. The basic concepts of
macromolecular structure are reviewed together with secondary structure calculation and structure-
alignment approaches as well as molecular visualization software, and web-based tools. The student
will gain practical knowledge in using software techniques to: handle and compare structural
information, search the Protein Data Bank site, analyze protein structure and generate 3D structures
on the basis of homology.
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B10416 Bioinformatics Databases

Prerequisite: None

Credit Hours: 2H

Database models — Database languages — Types of databases: Flat file, Relational databases and Object
oriented databases — Primary sequence Databases: NCBI GenBank, EMBL, DDBJ — Composite
Databases:

NRDB, UniProt — Literature Databases: Open access and open sources, PubMed, PLoS, Biomed Central
Protein sequences Databases- The secondary structure databases: Structural Classification of Proteins
(SCOP)Sequence similarity based search engines: BLAST and FASTA — Motif-based search engines:
ScanProsite and eMOTIF — Structure similarity based search engines: VAST and DALLI.
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B10498 Project
Prerequisite: Biology-2 (BF252)
Credit Hours: 6H
The project is an application of biological and computational techniques studied. The student should
use biological databases in different aspects of bioinformatics for the purpose of classification,
prediction, identification of genes, analysis of metabolic pathways, analysis of protein structures,
design of ontologies, visualization of 3D structures, mining of data or ontologies, establishment of
expert systems for analysis of diseases and cancer. An implementation of web servers is an asset.
B10498 g s
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B10002 Biopython&Bioperl Lab
Prerequisite: None
Credit Hours: 2H
This lab begins with a very basic introduction that teaches the principles of Python/Perl
programming languages. It then introduces the Biopython/Bioperl packages, which can be useful in
solving life science problems. The lab will provide a wealth of supplementary information, including
instructions for installing Python/Perl and Biopython/BioPerl. Next, sophisticated tools for
bioinformatics, including relational database management systems and XML are covered. Moreover,
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applications with source code, such as sequence manipulation, filtering vector contamination,
calculating DNA melting temperature, parsing a genbank file, and inferring splicing sites will be
illustrated.
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B10481 Field Training
Prerequisite: None — Cannot be taken before passing 50 credit hours.
Credit Hours: 2H
Emphasis is on linking academic study with industry in different fields studied in computing and
bioinformatics. Areas of specialization of different training locations will be distributed among
students to meet with application needs of industry.
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B10461 Biophysics
Prerequisite: Biostatisitcs (B10310)
Credit Hours: 3H
The course provides a general introduction to quantitative aspects of biological processes and the
underlying physical principles. Among the key topics covered in the course are the following:
transport processes and rates of biochemical/biophysical reactions (including enzyme Kinetics),
structure and function of biological macromolecules and macromolecular assemblies, bioenergetics,
protein synthesis, mechanism of inheritance, some commonly used experimental techniques in
biophysic
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B10463 Machine Learning and Bioinformatics
Prerequisites: Bioinformatics Algorithms (B10314)
Credit Hours: 3H
This course covers the basic applications of machine learning and modeling techniques to biological
systems. Topics include gene structure, recognition of DNA and protein sequence patterns,
classification, and protein structure prediction. Pattern discovery, Hidden Markov models/support
vector machines/neural network/profiles. Protein structure prediction, functional characterization or
proteins, functional genomics/proteomics, metabolic pathways/gene networks.
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BI10O470 Systems Biology
Prerequisite: Biostatisitcs (B10310)
Credit Hours: 3H
This course focuses mainly on the development of computational models and their applications to
diverse biological systems. Because the biological sciences have become so complex that no
individual can acquire complete knowledge in any given area of specialization, the education of
future systems biologists must instead develop a student's ability to retrieve, reformat, merge, and
analyze complex biological information. This course provides the student with the background and
mastery of methods to execute standard systems biology tasks, understand the modern literature, and
launch into specialized courses or projects that address biological questions using theoretical and
computational means.
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B10473 Data Mining & Bioinformatics
Prerequisites: Bioinformatics methods (BI1S410)
Credit Hours: 3H
This course covers theory, algorithms, and methodologies of data mining technologies, providing a
comprehensive discussion of data-intensive computations used in data mining with applications in
bioinformatics. This course offers authoritative coverage of data mining techniques, technologies,
and frameworks used for storing, analyzing, and extracting knowledge from large databases in the
bioinformatics domains, including genomics and proteomics. It begins by describing the evolution of
bioinformatics and highlighting the challenges that can be addressed using data mining techniques.
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BI10474 Biochemistry
Prerequisite
Credit Hours: 3H
Fundamental concepts in biochemistry and molecular biology will be covered in this course. These
concepts include structure function relationships, reactivity, thermodynamics, gene expression. The
function of biochemical macromolecules will be directly related to their structure. In addition, the
three-dimensional structures of proteins, nucleic acids, polysaccharides and membranes are each
explored in the context of their functions and their microenvironments within living organisms. The
course also covers the DNA replication and the RNA and protein synthesis. The course also explains
how protein synthesis can be controlled at the level of transcription and translation, and summarizes
what is currently known about the biochemical basis of cancer.
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