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Course Code

UNI111

Course Name

English for Computer Scientists 1

Credit hours

2 hours lecture (2 credits)

Course

Description

The course is designed to enable students to acquire technical and professional
communication skills. The focus is on developing students’ understanding and use of
language in spoken and written communication. Topics include: using appropriate
language in professional writings; conducting effective interviews; making appropriate
grammatical and lexical choices; writing effectively with a focus on content, form and
language. Students engage in both individual and group work to write a professional
resume and business letters, conduct workplace interviews and write a technical
proposal.

Prerequisites

Course Code

UNI112

Course Name

English for Computer Scientists 2

Credit hours

2 hours lecture (2 credits)

Course

Description

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 and games used develop listening, speaking and writing
skills through a communicative, functional approach, with suggested topics for
discussion and exercises in summary writing and composition.

Prerequisites

UNI111

Course Code

UNI113

Course Name

Human Rights

Credit hours

2 hours lecture (2 credits)
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Course
Description

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.

Prerequisites

Course Code

UNI123

Course Name

Business Organization

Credit hours

2 hours lecture (2 credits) + 2 hour lab/Exercise (1 credit)

Course

Description

This course deals with Management concepts, levels and types of management, characteristics
of successful management, the planning process, setting organization objectives and goals,
organization, people and production, decision making, fundamentals of control, control
technigues and methods of human resources-management, role of purchasing and materials
management in business.

Prerequisites

Course Code

UNI115

Course Name

Introduction to Biochemistry

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

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.

Prerequisites

Course Code

UNI116

Course Name

Introduction to Biophysics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

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
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scientific writing and communication. Through papers and presentations, students can explore
the areas of biophysics that they find most interesting.

Prerequisites

Course Code

MATH111

Course Name

Mathematics 1

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course covers Precalculus review. Sets. Real-valued function. The continuity and the
differentiability of a real function. Techniques of differentiation. Derivatives of the
trigonometric functions. Implicit differentiation. Linear approximations and differentials.
Applications of the derivative: Extreme of functions, optimization problems, velocity and
acceleration. Integrals: Indefinite integrals, change of variables, definite integrals, the
fundamental theorem of calculus, numerical integration. Applications of definite integrals:
Areas, solids of revolution, arc length and surfaces of revolution, work, moments and centers
of mass. Transcendental functions: Derivative of inverse function, natural logarithm function,
exponential functions, inverse trigonometric functions, hyperbolic and inverse hyperbolic
functions, indeterminate forms and rule.

Prerequisites

Course Code

MATH112

Course Name

Mathematics 2

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Techniques of integration: Integration by parts, trigonometric integrals and substitutions,
integrals of rational functions, quadratic expressions, tables of integrals, improper integrals.
Infinite series: Sequences, convergent or divergent series, positive-term series (basic
comparison test, limit comparison test, ratio and root tests), alternating series and absolute
convergence, power series, power series representations of functions, Maclaurin and Taylor
series, applications of Taylor polynomials. Differential equations: Definition, classifications and
terminology, techniques of solution of ordinary first-order first-degree differential equations
(separable, reducible to separable, homogeneous, reducible to homogeneous, linear,
reducible to linear, exact differential, nonexact differential-integrating factor), applications.

Prerequisites

Math111

Course Code

MATH211

Course Name

Mathematics 3
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Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Sets, sequences, algorithms and pseudo codes, prepositional logic. Proof by induction.
Matrices and Boolean matrices. Relations and functions. Graph theory. Posits lattices. Boolean
algebra. Linear equations and matrices. Vector spaces. Inner product spaces. Linear
transformations. Eigenvalues and eigenvectors. Canonical forms. Jordan forms. Dependence.
Analysis of variance: Purpose, one-factor experiments, variation, linear mathematical models,
F-test for the null hypothesis of equal means, modifications for unequal numbers of
observations, two-factor experiments, experimental design.

Prerequisites

Math112

Course Code

MATH212

Course Name

Mathematics 4

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Second and higher-order differential equations. Applications of second-order
differential equations with constant coefficients. Systems of linear differential
equations. Series solutions. Laplace transforms. Special functions. Partial differential
equations. Boundary value problems. Fourier series and integrals. Diffusion,
potentional and wave equations in rectangular, cylindrical, and spherical co-ordinates.

Prerequisites

MATH211

Course Code

MATH311

Course Name

Numerical Analysis

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course will emphasize the development of numerical algorithms to provide solutions to
common problems formulated in science and engineering. The primary objective of the course
is to develop the basic understanding of the construction of numerical algorithms, the
applicability and limits of their appropriate use, study of numerical algorithms to understand
(i) the guaranteed accuracy that various methods provide (2) the efficiency and scalability for
large scale systems. (3) issues of stability. Topics include the standard algorithms for numerical
computation:

* Root finding for nonlinear equations,

* Interpolation and approximation of functions by simpler computational building blocks

(for example - polynomials and splines).

Numerical differentiation and divided differences, Numerical quadrature and integration,
Numerical solutions of ordinary differential equations and boundary value problems;
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Prerequisites

MATH112

Course Code

MATH221

Course Name

BioStatistics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Principles of discrete probability with applications to computing. Basics of descriptive
statistics. Distributions, including normal (Gaussian), binomial and Poisson. Least squared
concept, correlation and regression. Statistical tests most useful to biomedical sciences: t-
test, ANOVA and chi-squared. Design of experiments and testing of hypotheses. Statistical
analysis of data from a variety of sources. Applications of statistics to performance analysis,
reliability, and accuracy of tests and results.

Prerequisites

Course Code

IT111

Course Name

Introduction to Computer Technology

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

The course goal is to provide an introduction to the fundamental concepts found
throughout the field of information technology science. As an overview of the
discipline, the course covers a breadth of topics including algorithmic foundations of
information technology; hardware issues such as number systems and computer
architectures; and software issues such as operating systems, programming
languages, database systems, networks, and security.

Prerequisites

Course Code

15223

Course Name

Database Systems

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

An overview of database management; what is a database system, operational data, data
independence, relational systems and others. An architecture of a database system: The three
levels of architecture, the external level, the conceptual level, the internal level, mappings, the
database administrator, the database management system. The internal level: Database
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accesses, page sets and files, indexing. Hashing, pointer chains, comparison techniques. An
overview of DB2: Relational databases, the SQL language, major system components.
Relational algebra: A syntax for the relational algebra, traditional set operations, special
relational operations. Relational calculus: Tuple-oriented relational calculus, relational calculus
vs. relational algebra, domain-oriented relational calculus, query-by-examples. Data definition:
Base tables, indexing. Data Manipulation: Simple queries, join queries, built-in functions,
advanced features, update operations. The system catalog: Querying the catalog, updating the
catalog. View: View definition, DML operations and view, logical data independence,
advantages of views. Embedded SQL: Operations not involving cursors, operations involving
cursors, a comprehensive example, dynamic SQL. Database environment: Recovery and
concurrence security and integrity, database product family.

Prerequisites

Course Code

Cs111

Course Name

Structure Programming

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Fluency in a programming language is prerequisite to the study of most of computer science.
Undergraduate computer science programs must teach students how to use at least one
programming language well.

Prerequisites

Course Code

CS112

Course Name

Object Oriented Programming

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Introduces the concepts of OOP to students with a background in the procedural paradigm.
The course begins with a review of control structures and data types with emphasis on
structured data types and array processing. Introduces the object-oriented programming
paradigm, focusing on the definition and use of classes along with the fundamentals of
object-oriented design. Other topics include programming language principles, simple
analysis of algorithms, and basic searching and sorting techniques.

Prerequisites

Cs111
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Course Code

1S311

Course Name

System Analysis and Design

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (2 credit)

Course

Description

The main focus of this course is to instruct students Fundamental concepts, system definition,
user definition, the different types of users, communication gap, system analyst, system
management, structure system analysis, system analysis tools data flow diagram (DFD), data
dictionary, English structure, decision tables, decision trees. The system life cycle, problem
definition and modules, feasibility studies. Source and destination of data, stores,
development plan, analysis phase, IPO chart, generating alternatives. Design methods,
automation boundary, alternative implementations, system flow chart, system components,
cost/benefit analysis, implementation schedule, physical elements, programs, files, manual
procedure and training, forms. Analysts recommendation, logic of the process, detailed
design, identifying options, system control program, screens, reports and files, test plan,
implementation and maintenance..

Prerequisites

IT111

Course Code

CS222

Course Name

Data Structures and Algorithms

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Introduce the fundamental concepts of data structures and the algorithms that
proceed from them. Topics include recursion, the underlying philosophy of object-
oriented programming, fundamental data structures (including stacks, queues, linked
lists, hash tables, trees, and graphs), the basics of algorithmic analysis, and an
introduction to the principles of language translation.

Prerequisites

CS112, MATH112

Course Code

CS321

Course Name

Operating Systems

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)
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Course

Description

Introduces the fundamentals of operating systems design and implementation.
Topics include: Role and purpose of the operating system,® History of operating
system development, Functionality of a typical operating system, Mechanisms to
support client-server models, hand-held devices, Design issues (efficiency,
robustness, flexibility, portability, security, compatibility),

Influences of security, networking, multimedia, windows

Prerequisites

CS111, MATH112

Course Code

CS342

Course Name

Automata and Language Theory

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course introduces Alphabets and languages. Finite representation of language.
Deterministic and non-deterministic finite automata and their applications. Equivalence
considerations. Regular expressions. Context-free languages. Context-free grammars. Regular
languages, pushdown automata. Properties of context-free languages. Determinism and
parsing top-down parsing, and bottom-up parsing. Turing machines: Computing with Turing
machines, combining Turing machines, and nondeterministic Turing machines..

Prerequisites

Cs111

Course Code

CS322

Course Name

Analysis and Design of Algorithms

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course introduces Notions of main algorithm design method. Measures of algorithm
complexity in space and time. Algorithms of classic problems: sorting and scheduling and
complexity analysis of such algorithms.

Prerequisites

CS222

Course Code

15432

Course Name

Modeling and Simulation

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)
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Course

Description

This course provides an introduction to system modeling using both computer simulation and
mathematical techniques. A range of case studies are examined, both in the lectures and
tutorial exercises. The application areas considered are wideranging, although the emphasis is
on the analysis of computer and communication systems using a variety of modeling
paradigms such as simulation, queuing theory, stochastic process algebras and stochastic
Petri nets.

Prerequisites

MATH114, CS112

Course Code

CS331

Course Name

Computer Organization & Architecture

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Introduces students to the organization and architecture of computer systems,
beginning with the standard von Neumann model and then moving forward to more
recent architectural concepts.

Prerequisites

Course Code

IT331

Course Name

Computer Networks

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course aims to provide students with knowledge about basic concepts, design
and implementation of computer networks and network communication. Students
will also be introduced in more detail about networking protocol, standards,
applications and network programming.

Prerequisites

Course Code

1S443

Course Name

Biological Data Mining

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

30




Course

Description

This course is intended to search through data for hidden relationships and patterns in
your data. This is particularly pertinent to marketing companies who want to know
what made a specific group of people buy their product. It can also be very important
in scientific fields such as medicine where finding correlations in groups of people who
are affected by a similar disease could be very helpful. Data mining is needed to make
sense and use of the rapidly growing data and is an essential field of the 21st century.

Prerequisites

IS223, CS112

Course Code

SWE321

Course Name

Introduction to Software Engineering

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Principles of software engineering: Requirements, design and testing. Review of
principles of object orientation. Object oriented analysis using UML. Frameworks and
APIs. Introduction to the client-server architecture. Analysis, design and programming
of simple servers and clients. Introduction to user interface technology.

Prerequisites

Course Code

IT234

Course Name

Human Computer Interaction

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Psychological principles of human-computer interaction. Evaluation of user interfaces.
Usability engineering. Task analysis, user-centered design, and prototyping.
Conceptual models and metaphors. Software design rationale. Design of windows,
menus, and commands. Voice and natural language I/0. Response time and feedback.
Color, icons, and sound. Internationalization and localization. User interface
architectures and APIs. Case studies and project.

Prerequisites

CS111, CS112
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Course Code

SWE435

Course Name

Real-Time Software and Systems

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course provides a comprehensive view of real-time systems with theory,
techniques and methods for the practitioner. After successfully completing this
course, the student will be able to identify and understand timing issues in system
development and propose approaches or solutions to address basic problems in real-
time computing. It is the goal of this course to motivate and prepare students to
pursue more in-depth study of specific problems in realtime computing and systems
development.

Prerequisites

Course Code

15233

Course Name

Decision Support Systems

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course educates the student in the design, implementation and use of
computerized systems that support business managers in the decision-making
process. A decision support system (DSS) is a computer system that typically
encompasses mathematical models as well as informational databases and a user
interface in order to provide recommended decisions to manager-users.

Prerequisites

UNI123

Course Code

CS440

Course Name

Image Processing

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)
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Course

Description

An introduction to the basic computational techniques and algorithms of digital
image/video processing. The student will learn modern approaches to image
acquisition, image enhancement, image analysis, restoration, frequency domain
techniques using the Fourier transform, image encoding, segmentation, and feature
detection.. The course also covers data compression, digital watermarking,
morphological processing, and steganography.

This course introduces the methods and theory of digital image processing beginning
with image representations, storage formats, and data structures. Students develop
tools for reading image data, determining image properties and performing common
point, local, and global transforms.

Prerequisites

Course Code

IT441

Course Name

Mobile Networks

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course is offered for those who are interested in understanding and building systems
support mechanisms for mobile computing systems including client-server
web/database/file systems, and mobile ad hoc and sensor networks for achieving the goal
of anytime, anywhere computing in wireless mobile environments. The technologies
involved to realize such a system will be covered and the fundamental concepts of mobile
computing are introduced. These include mobility and service management, data
management, routing in mobile ad hoc and sensor networks, and security issues for
mobile systems.

Prerequisites

IT331

Course Code

IT339

Course Name

Digital Signal Processing

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Introduction to theories, algorithms, and practical solutions of digital image/video
perception, acquisition, color representation, quantization, transform, enhancement,
filtering, multi-spectral processing, restoration, analysis, feature extraction, segmentation,
morphological transform, and compression.

Prerequisites

MATH111
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Course Code

15231

Course Name

Information Retrieval and Search

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Information Retrieval; Document modeling; Inverted index construction and compression;
Vector space model and ranking methods; Probabilistic and language models; Evaluation
methods; Relevance feedback and query expansion; Web Search; Web search engine
architecture; Web crawling and indexing; Web structure and usage analytics.

Prerequisites

15223

Course Code

IT122

Course Name

Data Communications

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course provides basic concepts, design principles, underlying technologies, and
services of computer networks. Topics include design and implementation of network
programs and system, including application-layer protocols such as Web and Domain
Name Service (DNS), TCP/IP suite, TCP congestion control, link-layer protocols, IP
addressing and routing, network middle boxes such as NAT, wireless protocols,
multimedia network protocols, overlay networks, and security protocols. In this class
students will learn key concepts in networking with a set of hands-on labs and network
programming assignments.

Prerequisites

Course Code

CS442

Course Name

Embedded systems

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course introduces students to the design and analysis of computational systems that
interact with physical processes. Applications of such systems include medical devices and
systems, consumer electronics, toys and games, assisted living, traffic control and safety,
automotive systems, process control, energy management and conservation,
environmental control, aircraft control systems, communications systems,
instrumentation, critical infrastructure control (electric power, water resources, and
communications systems for example), robotics and distributed robotics (telepresence,
telemedicine), defense systems, manufacturing, and smart structures.
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Prerequisites

CS331

Course Code

EE111

Course Name

Electronics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

Electronic components and basic laws. Principles of circuit-analysis: Dividers, equivalent
sources, methods of solutions, circuits with nonlinear resistance, maximum power-
transfer, sinusoidal excitation and impedance concept, magnitude and phase-shift of RLC
circuits. Frequency response of linear circuits, passive filters types and characteristics.
Diode-circuits: half and full-wave rectifiers, Zener regulators and limiters. Transistor
circuits: BJT characteristics, types, basic configuration, biasing and load line, equivalent
circuits, voltage gain, input and output impedance, coupling, practical circuits, FET
circuits: Characteristics, types, basic configuration, switching modes. Operational
amplifiers: Principles, basic circuits: adder, follower, differentiator, integrator,
comparator, Schmitt-circuit, special circuits. Active filters: types, characteristics.
Oscillators: Relaxation, feedback, RC, LC, and Voltage controlled oscillators. Display
elements: Light-emitting-diodes, liquid-crystal displays, and cathode-ray tubes.

Prerequisites

Course Code

EE112

Course Name

Digital Circuits

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

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.

Prerequisites

EE111
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Course Code

MED114

Course Name

Fundamentals of Biology

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course provides focus on the basic principles of biochemistry, molecular biology, genetics,
and recombinant DNA. These principles are necessary to understanding the basic mechanisms of
life and anchor the biological knowledge that is required to understand many of the challenges in
everyday life, from human health and disease to loss of biodiversity and environmental quality.
Biological function at the molecular level is particularly emphasized and covers the structure and
regulation of genes, as well as, the structure and synthesis of proteins, how these molecules are
integrated into cells, and how these cells are integrated into multicellular systems and organisms.
In addition, each version of the subject has its own distinctive material.

Prerequisites

Course Code

HUM111

Course Name

Technical Writing

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course aims to give the student the basic rudiments of report writing. The rationale
for report writing, the structure of reports, and such details as physical appearance and
linguistic style will be discussed. In addition to writing reports, students will also be given
supplementary exercises, as necessary, to enhance their general writing skills.

Prerequisites

UNI111

Course Code

MED236

Course Name

Genetics Engineering

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course discusses the principles of genetics with application to the study of biological
function at the level of molecules, cells, and multicellular organisms, including humans.
The topics include: structure and function of genes, chromosomes and genomes,
biological variation resulting from recombination, mutation, and selection, population
genetics, use of genetic methods to analyze protein function, gene regulation and
inherited disease.

Prerequisites

MED114
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Course Code

MED232

Course Name

Introduction to Biolnformatics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course covers the development of advanced information and computational
technologies for problems in biology, most commonly molecular biology. As such, it deals
with methods for storing, retrieving and analyzing biological data, such as nucleic acid
(DNA/RNA) and protein sequences, structures, functions, pathways and genetic
interactions.

Prerequisites

MED114, CS112

Course Code

MED243

Course Name

Health Information Management

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course provides an overview of health care informatics including basic vocabulary,
concepts, technology, uses and practices. The history, background, and development of
health care informatics are presented, as well as academic, private, and government
influences. The course also introduces students to theory and practice related to data
collection, coding and abstraction, grouping and case weighting approaches, secondary
data, and healthcare databases. The systems and standards associated with these
concepts will be identified and discussed.

Prerequisites

UNI123, MED114

Course Code

MED338

Course Name

Electronic Medical Records

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)
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Course

Description

This course will introduce students to the foundations of information management in
health care. Health care documentation, in both paper-based and electronic formats, will
be covered in detail. Different approaches to gathering, organizing, indexing, retrieving,
reporting, storing, protecting and destroying health data and information will be covered.
Students will become familiar with biomedical terms, abbreviations, and acronyms used in
health care documentation. Students will be introduced to ethics, privacy and
confidentiality issues related to information management in health care.

Prerequisites 1S223
Course Code MED 247
Course Name Biometrics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course covers topics related to the science for determining a person's identity by
measuring his/her physiological characteristics. Technologies are being developed to
verify or identify individuals based on measurements of the face, hand geometry, iris,
retina, finger, ear, voice, speech, signature, lip motion, skin reflectance, DNA, and even
body odor. This course will explore the latest advances in biometrics as well as the
machine learning techniques behind them. Students will learn how these technologies
work and how they are sometimes defeated.

Prerequisites 1S223
Course Code MED245
Course Name Genomics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

The course focuses on casting contemporary problems in systems biology and functional
genomics in computational terms and providing appropriate tools and methods to solve
them. Topics include genome structure and function, transcriptional regulation, and stem
cell biology in particular; measurement technologies such as microarrays (expression,
protein-DNA interactions, chromatin structure); statistical data analysis, predictive and
causal inference, and experiment design. The emphasis is on coupling problem structures
(biological questions) with appropriate computational approaches.

Prerequisites

MED114
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Course Code

MED392

Course Name

Mathematical Biology

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

The course focuses on Population dynamics, The Lotka-Volterra predator-prey equations,
evolutionary game theory, mathematical epidemiology, Modeling of neurons and
carcinogensis, Mechanics of biological tissues, Theoretical enzymology and enzyme
kinetics, Cancer modeling and simulation, Modeling the movement of interacting cell
populations, Mathematical modeling of scar tissue formation, Mathematical modeling of
intracellular dynamics, Modeling physiological systems, Modeling of arterial disease,
Multi-scale modeling of the heart, Traveling waves in a wound-healing assay, Swarming
behavior, The mechanochemical theory of morphogenesis, Biological pattern formation,
and Bio Statistics.

Prerequisites

MATH113, CS112

Course Code

MEDA438

Course Name

Applications of Biotechnology

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

The course provides knowledge of different techniques for the solid-liquid separation,
product release, concentration and purification of precious biotechnology products. An
international group of experts from industry and university will lecture to assure an
optimal balance of practical knowledge and theoretical insight that will be trained by
exercises, into the quantitative engineering aspects of bio-separations. At the end of the
course, the participants should be able to estimate main equipment dimensions, know
qualitative constraints to the integrated bioprocess, and have a quantitative insight in
process streams, structure and economics Structural Bioinformatics 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.

Prerequisites

Course Code

MED321

Course Name

Structural Bioinformatics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)
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Course The course introduces the bioinformatics study of protein structure and the proteome.

Description This will cover the principles of protein structure, protein classification and identification,
the structure determination and modeling of proteins and protein-protein interactions.

Prerequisites MED232

Course Code MED347

Course Name

Biological and Biomedical database systems

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

The course Describes relational data models and database management systems; teaches
the theories and techniques of constructing relational databases to store various
biological data, including sequences, structures, genetic linkages and maps, and signal
pathways.

Methods, principles, and concepts that are relevant to the practice of database software
design. Database system architecture; conceptual database models; relational and object-
oriented databases; database system implementation; query processing and optimization;
transaction processing concepts, concurrency, and recovery; security

Introduces relational database query language SQL, with an emphasis on answering
biologically important questions. Summarizes currently existing biological databases.
Addresses questions in data integration from various sources and security.

Prerequisites

1S223

Course Code

CS333

Course Name

Computer Graphics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

The course Introduces computer graphics: History, applications, and graphics system
software. Output primitives: Points, lines, circles, ellipses, character generation. Attributes
of output primitives: Color and intensity, area filling, character attributes. Two-
dimensional transformations: Basic transformations; translation, scaling and rotation.
Matrix representations and homogeneous coordinates, Composite transformations.
Windowing and clipping. Segments. Interactive input devices. Visualization methods used
to provide new insights and intuition concerning measurements of natural phenomena
and scientific and mathematical models. Present case study examples from a variety of
disciplines to illustrate what can be done. Human perception and cognition. An
introduction to the graphics laboratory. Elements of graphing data. Representation of
space-time and vector variables. Representation of 3-D and higher dimensional data.
Dynamic graphical methods. Virtual reality.
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Prerequisites

IT111

Course Code

MED423

Course Name

Genomic Bioinformatics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course The course presents bioinformatics topics applicable to genomic biology and the "post-
Description genome" phase of molecular biology.

Prerequisites MED422

Course Code MED422

Course Name

Computational Biology

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This Course aims at aim at advancing the understanding of living systems through
computation. The complexity of these systems, however, provides challenges for software
and algorithms, and often requires entirely novel approaches in computer science. The
aim of the seminar is to give an overview of this rapidly developing field from a computer
science perspective.

Prerequisites

Course Code

CsS443

Course Name

Pattern Recognitions

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This Course presents Scope of pattern recognition: Numerical, syntactic and structural,
Components of numerical pattern recognition system: Process description, feature
analysis, classifier design, cluster analysis. Process description: Syntactic, numerical,
contextual, fuzzy, rule based. Feature analysis: Preprocessing, feature extraction
classification: Bays decision theory, two category classification, classifiers, discriminate
functions, and decision surfaces, the Bays classifier. Clustering: Data description and
clustering, clustering criteria, hierarchical clustering. Applications.

Prerequisites

CS112,C5441
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Course Code Cs441

Course Name Artificial Intelligent
Credit hours 2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)
Course This course presents Artificial and Human intelligence: Domains of Al-symbolic processing:

Semantic nets, modeling, model based reasoning, frames. Inference techniques:
Implication, forward and backward chaining, inference nets, predicate logic, quantifiers,
tautology, resolution, and unification. Rule based systems: Inference engine, production
systems, problem solving, planning, decomposition, and basic search techniques. Al
languages: Symbolic and coupled processing prolog: Objects and relations, compound
goals, backtracking, search mechanism, dynamic databases, Lisp: program structure and
operations, functions, unification, memory models. Fields of Al: heuristics and game
playing, automated reasoning, problem solving, computational linguistics and natural
language processing, computer vision, robotics. Al based computer systems: Sequential
and parallel inference machines, relation between Al and artificial neural nets, fuzzy
systems, neural networks.

Description

Prerequisites CS112

Course Code CS454

Course Name Computer Interfaces & Peripherals

Credit hours 2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course This course includes overview of computer components, memory, storage device

concepts, and virtual reality devices. Special emphasis shall be placed on the compatibility
issues related to various computer architectures. The course aims to give sufficient
knowledge of computer hardware equipment (PC, peripheral and network) as well as
multimedia and virtual reality devices.

Description

Prerequisites EE112

Course Code MEDA451

Course Name Automatic Control of Biophysics
Credit hours 2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)
Course This course includes acquaintance with experimental methods by working with some

typical, modern experimental techniques in physics and biophysics, including advanced
equipment, coupled to computers for automated data collection and data processing.
Part of the activities will deal with measurement uncertainties, the control or elimination
of noise, and signal conditioning.

Description
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Prerequisites

Course Code

MED242

Course Name

Molecular Genetics

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course presents provide an up-to-date knowledge of molecular genetics, especially
with respect to eukaryotic gene expression and molecular embryology. will discuss the
structure of genes, how they store and express genetic information, how they are
replicated, and how genomes are organised. Although the basic mechanisms of
transcription, translation and DNA replication are universal in living organisms, there are
important differences between these processes in bacteria and higher organisms, which
will be highlighted.

Prerequisites

Course Code

MED225

Course Name

Bio-information scripting and programming

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course is covering four major programmatic technologies used in bioinformatics. It
teaches IT specialists, entry level bioinformaticians, and biologists how to leverage the
Linux shell, Perl, R, MySQL and various other open-source bioinformatics tools to perform
computations in biological research and create information from data. Examples in this
course use data from DNA and amino acid sequences, microarray profiles, images, mass
spectrometry, LIMS, and biological annotations.

Fundamentals of the Linux OS and shell -— filesystem, access and basic commands;
navigation of the filesystem and basic file operations -— reading, writing, merging,
copying, moving and setting permissions of files and directories

Fundamentals of scripting with Perl, such as scalars, arrays, variable interpolation,
operators (mathematics, conditional, logical), file input/output, printing, loops (if-then-
else, for, while), list operations, etc.; functions/subroutines, hash arrays and regular
expressions; the installation of Perl packages, and some examples of using the famous
package BioPerl for manipulating sequences, automating BLAST queries, etc. A project will
be assigned that uses BioPerl and the Perl Database interface.

Installing and running R, the R environment, help system, commands; basics of R — data
objects (vectors, matrices, data frames), plotting; creating R scripts, working with data
files, statistics with R, functions; working with the Bioconductor package.Fundamentals of
MySQL databases and deciding what to store, and how to install a database; creating and
designing a database; populating the database with sample data; data retrieval and
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manipulation concepts using SQL queries (Select, Update, Delete, Insert); additional
topics, such as interfacing the database with the Microsoft Access front end; mining the
data using Perl database interface. A project will be assigned.

Prerequisites

Course Code

MED211

Course Name

Introduction to Molecular Cell Biology

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course provides 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 entry level course, recommended for all BIO, BC, and pre-professional majors,
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.

Prerequisites

Course Code

MED211

Course Name

Introduction to Molecular Cell Biology

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course provides 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 entry level course, recommended for all BIO, BC, and pre-professional majors,
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.

Prerequisites
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Course Code

MED481

Course Name

Capstone Project |

Credit hours

3 credits

Course

Description

Students are allowed to choose among a number of projects suggested by the different
staff members. The general aim of the project is to allow each student to integrate all the
disciplines he has studied in a unified chunk of knowledge. On the behavioral side,
students are allowed to work in a team so as to practice working in a collaborative
environment. This emphasizes also a proper documentation and presentation procedure.

Prerequisites

Course Code

MED482

Course Name

Capstone Project Il

Credit hours

3 credits

Course

Description

Students are allowed to choose among a number of projects suggested by the different
staff members. The general aim of the project is to allow each student to integrate all the
disciplines he has studied in a unified chunk of knowledge. On the behavioral side,
students are allowed to work in a team so as to practice working in a collaborative
environment. This emphasizes also a proper documentation and presentation procedure.

Prerequisites

Course Code

MED358

Course Name

Medical Information Visualization

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

The goal of this course is the unveiling of the underlying structure of large or abstract
medical data sets using visual representations that utilize the powerful processing
capabilities of the human visual perceptual system by learning how to present
information in an understandable, efficient, effective, and aesthetic manner, for the
purposes of explaining ideas and analyzing data and Acquiring skills at designing and
evaluating medical information visualizations and other forms of visual presentation.

Become familiar with the core principles and some of the literature of the field.
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Prerequisites

CS440

Course Code

MED257

Course Name

Human Disease

Credit hours

2 hours lecture (2 credits) + 2 hours lab/Exercise (1 credit)

Course

Description

This course covers current understanding of, and modern approaches to human disease,
emphasizing the molecular and cellular basis of both genetic disease and cancer. Topics
include: The Genetics of Simple and Complex Traits; Karyotypic Analysis and Positional
Cloning; Genetic Diagnosis; The Roles of Oncogenes and Tumor Suppressors in Tumor
Initiation, Progression, and Treatment; The Interaction between Genetics and
Environment; Animal Models of Human Disease; Cancer; and Conventional and Gene

Therapy Treatment Strategies.

Prerequisites
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