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Course Code

UNI011

Course Name

English for Computer Scientists

Credit hours

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

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

UNIO013

Course Name

Human Rights, and Social, Ethical, & Professional Issues

Credit hours

3 hours lecture (3 credits)

Course
Description

History of computing and biomedical sciences. Principles of professional biomedical
practice and ethics. Societal and environmental obligations of the biomedical
specialist. Role of professional organizations. Intellectual property and other laws
relevant to biomedical practice.




Course Code

UNI1023

Course Name

Fundamental of Management

Credit hours

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

Course
Description

This course equips students with the key knowledge, skill, and competencies in
various aspects of management. This course encompasses the core components of
management. These include: the management process, the role of the planning, the
business environment, planning and the decision making process, management of
organization, different forms of organizational control, leadership and team

management, and modern communication technology in business.

Prerequisites

Course Code

MATHO011

Course Name

Calculus

Credit hours

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

Course

Description

This calculus course covers differentiation and integration of functions of one
variable, and concludes with a brief discussion of infinite series. Calculus is
fundamental to many scientific disciplines including physics, engineering, and

£conomics.

Prerequisites

Course Code

MATHO012

Course Name

Discrete Structures

Credit hours

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

Course

Description

Introduces the foundations of discrete structures as they apply to computer science,
focusing on providing a solid theoretical foundation for further work. Topics include
functions, relations, sets, simple proof techniques, Boolean algebra, propositional

logic, digital logic, elementary number theory, and the fundamentals of counting.

Prerequisites




Course Code

MATHO013

Course Name

Probability and Statistical Distributions

Credit hours

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

Course
Description

This course provides an elementary introduction to probability and statistics with
applications. Topics include: basic probability models; combinatory; random
variables; discrete and continuous probability distributions; statistical estimation and

testing; confidence intervals; and an introduction to linear regression.

Prerequisites

Course Code

MATHO014

Course Name

Linear Algebra

Credit hours

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

Course

Description

This is a basic subject on matrix theory and linear algebra. Emphasis is given

to topics that will be useful in other disciplines, including systems of

equations, vector spaces, determinants, eigenvalues, similarity, and positive

definite matrices.

Prerequisites




Course Code

MATHO021

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).
o Numerical differentiation and divided differences, Numerical quadrature and
integration, Numerical solutions of ordinary differential equations and

boundary value problems;

Prerequisites

Course Code

MATHO022

Course Name

Statistical Methods

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

MATHO013




Course Code

Course Name

Introduction to Computer Technology

Credit hours

2 hours lecture (2 credits) + 3 hours lab/Exercise (2 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

CS012

Course Name

Structure Programming

Credit hours

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

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

CS012

Course Code

1S011

Course Name

Web Design

Credit hours

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

Course

Description

The main focus of this course is to instruct students to develop and implement
dynamic and interactive web applications. In order to do so, students will learn the
basics of an open source programming language both through lectures and hands-on

exercises in the lab.

Prerequisites




Course Code

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

CS012, MATHO012

Course Code

1S123

Course Name

Database Systems

Credit hours

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

Course

Description

This course introduces the basic concept of databases. Files, File Organization and
File Structures, the purpose of Database systems, Data Models, Transaction
Management, Storage Management, Data base Users, Database Administrator,
Database Architecture and data Modeling, Relational Model, Entity Relationship
Modeling, Data Normalization etc.

Topics include : History and motivation for database systems, Components of
database systems, DBMS functions, Database architecture and data independence,

and Use of a declarative query language

Prerequisites

1S122




Course Code

Course Name

Operating Systems

Credit hours

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

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

CS011, MATHO12

Course Code

IT022

Course Name

Data Communications

Credit hours

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

Course

Description

This course provides a unified and fundamental view of the broad field of data
communications networks. It emphasizes four major areas: 1) principles of data
communications, 2) data communication components and services, 3) line control
techniques, and 4) network design. The basic data communication components are
introduced, the fundamentals of signaling and data transmission are explained,
communications circuit offerings are identified, the communications equipment and
techniques for making optimum use of the available communications bandwidth are
discussed, line control techniques are explained, the protocols for communicating
over a data link are discussed, the type of common carrier networks are examined,

and techniques for optimizing the design of networks are shown.

Prerequisites




Course Code

Course Name

Modeling and Simulation

Credit hours

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

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 wide-
ranging, 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

MATHO014, CS012

Course Code

CS131

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

IT121

Course Code

IT131

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

IT022, 1S122




Course Code

1S143

Course Name

Data Mining

Credit hours

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

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

1S123, CS012

Course Code

SWEO021

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

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 1/0.
Response time and feedback. Color, icons, and sound. Internationalization and

localization. User interface architectures and APls. Case studies and project.

Prerequisites

CS021, CS113

Course Code

SWE135

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 real-

time computing and systems development.

Prerequisites

CS021




Course Code

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

UNI023

Course Code

1S134

Course Name

Electronic Commerce

Credit hours

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

Course

Description

Electronic Commerce provides an overview of the fundamental concepts of
online marketing, creating a web site, gaining customers online. The course
addresses what electronic commerce is, how it is being conducted and
managed, and its major opportunities, limitations, issues, and risks, taking a
managerial orientation and interdisciplinary approach. The course focuses on
technological issues. This is not a course on business models, on the new

economy, or on entrepreneurship. There are other forums for this. We discuss

algorithms, data structures, complexity, software engineering.

Prerequisites

1S011, 1T131




Course Code

Course Name

Computer Vision

Credit hours

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

Course

Description

In computer vision, the goal is to develop methods that enable a machine to
“understand” or analyze images and videos. In this introductory computer
vision course, we will explore various fundamental topics in the area,
including image formation, feature detection, segmentation, multiple view

geometry, recognition and learning, and video processing.

Prerequisites

MATHO014, 1S122, MATHO11

Course Code

IT141

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

IT131




Course Code

Course Name

Distributed Systems

Credit hours

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

Course
Description

This course concerns the theory and practice of building secure, robust,
efficient and evolvable distributed systems. Distributed systems are appearing
at all granularities, from planetary scale web services such as Akamai, Ebay
and Google, to distributed databases for managing multibillion dollar
businesses, to massively parallel multiplayer games, to large scale sensor
networks. In each case, there is a need for a deep understanding of
fundamental principles if we are to achieve the desired system-level

properties.

Prerequisites

CS131,1T131

Course Code

IT142

Course Name

Digital Image 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

MATHO014, MATHO11




Course Code

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.

Prerequisites

CSs131

Course Code

UNI014

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

MED136

Course Name

Genetics

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

UNI014

Course Code

UNIO012

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




Course Code

MED121

Course Name

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

UNI014, CS012

Course Code

MED142

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

UNI023, UNI1014, 17138




Course Code

MED138

Course Name

Electronic Medical Records

Credit hours

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

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

1S123, 1T131

Course Code

IT144

Course Name

Medical Informatics

Credit hours

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

Course

Description

This course covers the most important parts of the field of medical
informatics: history, underlying concepts and standards, digital data and

networks in medicine, medical image analysis and CAD, confidentiality and

security, developing clinical applications and software, teleradiology and

medical clouds, building digital hospital workflow, and the science and art of

medical imaging.

Prerequisites

MATHO13, IT142, CS012




Course Code

Course Name

Data Center Management

Credit hours

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

Course

Description

This course provides an introduction to data center design process and data
center classes, key components of data centers and data center infrastructure.
The course addresses all the various elements associated with designing a data
center — from planning and designing physical infrastructure and electrical
power supply to air conditioning and data cabling. The course also covers data
center commissioning and maintenance planning and future trends in data

center design.

Prerequisites

UNIO023, 1S123

Course Code

MED 147

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

1S123, 1T137




Course Code

Course Name

Soft Computing

Credit hours

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

Course

Description

This course introduces soft computing methods which, unlike hard
computing, are tolerant of imprecision, uncertainty and partial truth. The
principal constituents of soft computing are fuzzy logic, neural network

theory, support vector machines and genetic algorithms.

Prerequisites

MATHO012

Course Code

MED145

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

UNIO14, I1T136, IT121
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