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The course pmm:les the student wuh basic the cnmputer terminology, hardware
and software components, and communications technology. The different
number systems (decimal, binary, hexadecimal), the basic logical concepts
should be explored. The course should give a tour of the branches of computer
science: computer programming, graphics, networks, system analysis and
design. This course also an Intro to Operating systems. Basic structure, Process
and thread management, process synchronization and communication
mechanisms, Memory organization and management, [/0 device management,
secondary storage, and file systems.

r:l

The course gives the stude:m 1he pmgrammmg concepts in a llght nf leammg 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 - 1/O operations - control statements - computer architecture -
algorithms), Structured data types: one/two dimension arrays — strings —
Dynamic data structures (pointers) — Recursion

This course uses an Object-Oriented language with prucedural capabllmes
(such as C++ or Java) to teach object-oriented concepts, design and

programming topics inc
polymorphism, mfﬂnnatm/r}
programmmg ianguage t'plcs

J classes, inheritance, encapsulation,
terns, and CRC c:ards Typlcal
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This course is designed to provide the student with principi-cs and techniques
for the design and construction of reliable, maintainable, and useful software
systems. Software life cycle, requirements specifications, UML, Design
principles, Basic design patterns, and verification and validation issues.
Implementation strategies (Agile software development, Kanban strategy,
extreme programming), support for reuse, and performance improvement
Introduction to testing and software maintenance.

s designed to provide an overview of computer and information
systems concepts along with a working knowledge of some of the most popular
software tools currently available. Upon the completion of this course, the
student will be acquainted with some typical systems such as management
information systems (MIS), library information systems (LIS), and
geographical information systems (GIS).

This course i

This course investigates including lists, tacks, queues, priority queues, trees,
and graphs, Binary tree — binary search tree — balanced tree — simple graphs —
and hash tables. Quadratic and sub-quadratic linear sorting algorithms —
asymptotic complexity. (e.g., quick sort — merge sort — heap sort — insertion sort
— selection sort and count Built-in data structures. Stacks — queues — linked lists
— and tree structures. Sorting algorithms — searching algorithms — and hashing,
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Cumputer Architecture course gives a study uf cnmbmatmna] lug:c, sequentlal
logic and computer systems with an emphasis on contemporary designs.
Pipelining, cache and memory design, input/output, how the various computer
components process the data, and how the operating system and the hardware
cooperate to make computer operation possible.

Thlﬁ course covers the fﬂllnwmg tnplcs pmblem sulvlng strategms prmmples
of algorithm design, metrics for evaluating designs, iterative and recursive
algorithms, structured and object-oriented paradigms. Algorithms for sorting
and selection, randomized techniques, search structures (heaps, balanced trees,
hash tables), dynamic programming and greedy algorithms, amortized analysis
and graph algorithms (breadth- and depth-first search, MSTs, shortest paths).
Backtracking. NP-hard and NP-complete problems.

Computer-system structures — Types of operating systems — Operating Systems
structures- system components and services — Interrupt Handling — Virtual
machines —Processes and threads — Process management — CPU scheduling:
Scheduling concepts and algorithms — Memory management — File systems —
Disk scheduling — Virtual memory.

Toplcs mclude Architecture and pmtncnls of computer netwnrks Pmtocnl
layers; network topology; data-communication principles, including circuit
switching, packet switching and error control techniques; sliding window
protocols, protocol analysm and verification; routing and flow control; local and
w1de area networks, m:tyv *interconnection; client-server interaction;
' \l]nuing.les topics in security and privacy.




Topics covered may include: Concepts and methods in database systems, File
organization and retrieval, Data manipulation, Query formulation and
language, Database models, Data deseription languages, database integrity and
security, Data dictionary/directory systems, database administration, Database
design, Survey of some existing database management systems, some
applications using commercial languages.

Introduction to Internet Concepts — Front End Development: HTML — CSS -
JS. — Backend Development: Web Development Platforms: J2EE — PHP —
Content Management Systems: Drupal — Joomla — Introduction to Web
Development Frameworks: Laravel — Symfony.

Transaction Managemnt - Cnnurrnntrnlr Database Recnve - ﬂry
Processing — Query Optimization — Database Security — Different Architectures
of DBMSs — Advanced SQL — Stored Procedures and Triggers.

Intmductmn tD data warehouses - Data warchouses and dE‘:ClSlDI’] support
systems — data warehouses characteristics and architecture — data warehouse
tools — Design issues — Dimensional models and data cubes — Data warchouse
models: star schema and snowflake schema — Data warehouses in real world:

Sales — Inventory /E — Health — Transportation — and others —
"rl -

Querying data warchae
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Basic Files Operations — Types of storage devices and their architecture —
Computing access time — Simple Index — Consequential Processing — Multi-
Level Indexing — B-Trees — B* Trees — Indexed Sequential Access — B+Trees
—Hashing — Advanced indexing mechanisms,

Boolean and vector-Space Retrieval Models — Basic tokenizing, Text Indexing,
Text similarity — Performance evaluation of Information Retrieval Systems —
Web Search, Automated Text Categorization, Text Clustering — Text
classification, and Recommender Systems.

Intmductmn to Systems analys:s and demgn Systems develupment lleC)r cle
—~Requirements Engineering — Object-oriented Systems analysis — Use cases —
Domain Classes — Behavioral modelling — Architectural design — Detailed
design — User and System interfaces — Extending requirements model into
design models — Design-specific Models — Design Principles — Deploying the
system — Agile Methodologies: Unified Process — Extreme Programming —
SCRUM - Traditional System development approach — Data Flow Diagrams —
Process Descriptions — Data descriptions/dictionary.

Advanced JavaScript -
Framework for Jata: Spri




This course provides a broad overview of the threats to the security of
information systems, the responsibilities and basic tools for information
security, and the levels of training and expertise needed in organizations to
reach and maintain a state of acceptable security. This course also introduces
the authentication models and protection models. It also aims to let the student
understand the security kernels, secure programming, intrusion detection and
response, and operational security issues.

Intrnductmn t{} l:ug data and l‘tS charactenstlcs - Blg data sources and
applications — Data science and big data analytics — Introduction to
virtualization and cloud computing — Data analytics life cycle — Hadoop
ecosystem (Hive — PIG — Spark — etc.) — Map-Reduce paradigm — R-language
for querying and analyzing big data— NoSQL vs relational databases —-Machine
learning techniques for big data analytics — Graph databases for representing
big data and social networks — Introduction to recommendation systems and
other applications.

DBMS lntemal — Paral]el Archltectures tur DBMSs — Data Placement
Strategies— Parallel Algorithms — Parallel DBMS Implementation Techniques
— Distributed DBMS Architectures — Distributed Database Design — Distributed
Query Processing — Multi database Systems Peer-to-Peer Systems — transaction
Management in distributed-da ba_ses — approaches to concurrency control in




This course is intended to cover trending topics not covered by the other courses
specified herein. Its syllabus and prerequisite are to be specified by the course
instructor and must get approval by both the department and institute councils.

Cluud stnrage Blubs - NnSQL {Tabies] and Rﬂlatmnal (SQL Database} -
CDNs — Cloud Databases — CAP Theorem — NoSQL Database System —
Database-as-a-Service — Virtualized Database Servers — Data Partitioning —
Concurrency Management — Replication Management — Scalable Data
Management in the Cloud — Dynamic provisioning — Map-Reduce queries —
Hadoop Distributed File system (HDFS) — Data Locality for Hadoop in the
Cloud.

Stud}f uf prmmplcs and practlces uf 1mplementmg cnmputer database sccurlty
in modern businesses and industries, including database security principles,
database auditing, security implementation and database reliability.

This course Covers the basic theory, algorithms, and applications of tensor
decomposition in data science and machine learning. Matrix and tensor rank,
multiline rank, low-rank (canonical polybasic) and Tucker decomposition,
identifiability, algorithms, performance bounds, sparse computations,
parallelization, and applications from topic and graph mining to mixture
modeling, recummender systems and speech / audio / language modeling and

understanding. i
workflow- N

ta, Python and R programming- Data science
jons- Scientific Calculations-Plotting-Data
ine learning. R

7 39 (26 Jaia




The course covers the: basu: prmmples of telecnmmumcatmn cnmputer
networking technologies, and managing a local area network (LAN) in a
business environment. The course provides hands-on experience in LAN
administration using widely adopted networking software in a computer
laboratory. Topics covered include the concepts of computer networking and
data communication, understanding and evaluating telecommunication media
and devices, understanding and evaluating network protocols, setting up and
configuring network services, creating and managing network user
environment, and performing network administrative tasks.

ThlS course wrll pmwde the student with a framework for understandmg 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.

Multt dlmensmnal data structure (K d lree Pmnt trr:f:s M-X trees and R tres)
Image database and the different techniques of compression and segmentation.
An overview about the text/document database, Video database and Audio one.

Intmduchnn and Basic Cuncepts = Data Explntaﬂnn Summary statlstlcs -
Graphic Displays of Data Summaries — Measuring Data Similarity and
Dlsmmllanty Data Prepr “mng»— Mining Frequent Patterns — Assnctatmns

r!l
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Design and develop a functioning distributed application: various standards and
specifications that support service orientation — XML — API's - DBMS APIs —
XML databases and XQuery — Directory Services — Application Servers and
Registries — Security and configuration issues for enterprise systems — Design
issues for n-tier distributed systems.

The main objective of this course is to provide students with the introduction
of artificial intelligence, Basic Problem-Solving Strategies, Heuristic Search,
Problem Reduction and AND/OR Graphs, domains of Al- symbolic processing:
semantic nets, modeling model-based reasoning, frames. Knowledge
Representation, Representing Knowledge with [f-Then Rules. Inference
Engines, 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 plying, automated reasoning, problem solving,
computational linguistics and natural language processing, computer vision,
intelligent agents, robotics Al based computer systems: sequential and parallel
inference machines, relation between Al and artificial neural nets, fuzzy
systems.

Linear Regressmn - Pulynun;lal Regressmn Py Lnglsnc Regresm_un -
Regularization — Machine Learning System Design — Naive Bayes — Support
Vector Machines — Declsmxf’ fzees =LUnsupervised Learning —Neural Network

%Examples such as (Recommender




This course is intended to cover trending topics not covered by the other courses
specified herein. Its syllabus and prerequisite are to be specified by the course
instructor and must get approval by both the department and institute councils.

Bioinformatics is the theory, application and development of computing tools
to solve problems and create hypotheses in all areas of biological sciences.
Biology in the post-genome world has been and continues to be transformed
from a largely laboratory-based science to one that integrates experimental and
information science. In this course, students learn fundamental concepts and
methods in bioinformatics, a field at the intersection of biology and computing.
It surveys a wide range of topics including computational sequence analysis,
sequence homology searching and motif finding, gene finding and genome
annotation, protein structure analysis and modeling, genomics and SNP
analysis, DNA microarrays and gene expression analysis, Proteomics,
network/systems biology, and biological knowledge discovery,

Introduction to the concepts and principles of Geographic Information systems
(GIS) identifying and evaluating the Geographic Information systems,
distinction between the geographic and non-geographic environments.
Intmductmn to (GIS) prngrammmg tools and devices. Advanced state of the art




Information visualization is an area focusing on representing large quantities of
information in a visual form to help people understand and analyze that
information. The purpose of this course is to introduce students to the key
theoretical and practical concepts and issues in this fast-growing discipline.
Knowledge of information visualization concepts has a wide range of
applications. Information visualization has applications in construction,
medicine, education, parallel and distributed systems programming, interactive
multimedia, security systems, engineering systems, information booths, digital
libraries, virtual environments, and almost any visually-based computer

program.

The course provides an overview of natural language processing theories,
application areas, current research fields, the relationship of natural language
processing to other disciplines and the components of a natural language
processing system. Querying techniques of NL databases are investigated. The
semantics-based query theory is studied.

Introduction to Human-Computer Interaction — Interaction styles and human
psychology — Design methods — techniques and guidelines — Interface quality
and evaluation — User-centered design and task analysis — Interactive systems
and interface design examples — Emerging technologies and changes on design
— Interface de51gn and miplementatmn — Interface evaluation approaches —
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Mobile technologies and standards: basics concepts, layout, multiple activities
and Intents, activity lifecycle, state and preferences — Software development
frameworks and tools — Applicable programming language extensions and
constraints — Limitations — strengths and opportunities of development for
mobile devices — Market development for mobile applications — Current
applications (local and international) — analysis of successes and failures —
Analysis and design techniques for mobile systems — Mobile data management:
local databases and remote databases, Location-based services — data Security
— Integration with Enterprise Applications.

requisite: IS 305 Analysis and Design of Information Systems (g=)

e |

How IT is used in organizatiuns for the improvement of quality
productivity. The concrete and profound managerial framework in IT

management. Cases drawn from major corporations and small businesses to
illustrate how Information Technology innovations that can solve
organizational problems and challenges. A variety of cases which highlight
problems many corporations encounter, as well as international cases, written
by prominent international figures in the field, to illustrate how IT can be
adapted to conform to other cultures. State-of-the-art advances in Management
Information Systems.

The aim of this course is to apply quality assurance requirements in all the
systems development life cycle phases: IS planning — IS detailed analysis — IS
design — IS construction and Software Engineering — IS implementation — IS
testing — IS documentation™=#S installation — IS maintenance and Follow-up.
- Also, the course will gover the Cagx
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The role that Enterprlse Resource Planmng Systems (ERPS) play in an
organization and the challenging task of managing the Information Systems
(IS)function — How ERP systems use relational databases — the role of an ERP
in carrying out business processes in a company — an entire business process
chain in different business cycle areas (Accounting — Sales — Procurement —
Inventory Management...) — the advantages and challenges of ERP solutions
and how to analyze operational data.

The course gives an introduction to decision analysis with elements of human
cognition under uncertainty. Topics include structuring decision problems and
developing creative decision options, quantifying uncertainty and preferences,
and combining uncertainty and preferences to arrive at optimal decisions. The
class provides the foundation needed to apply methods of decision analysis in
decision support systems. NOTE: This course can also be used to fulfill the
distribution requirement in the Cognitive Science area.

Tasks uf IS audltur durmg tha prncess uf audltmg IS Managemﬂnt -:Jf IS audlt
function - IS audit and assurance standards and guidelines - IS controls -
Performing an IS audit - Control Self -assessment - Tasks of IS auditor during
the Governance and Management of IT - Corporate Governance - IS strategy -
Maturity of and process improvement models - IT investment and allocation
practices - Policies and procedures - Risk management - IT management

practices - Auditin yvernance structure - Business Continuity Plans -

g 1T




Intruductmn tc: the fundamental prmclples uf e- Busmess and e- Cummf:rce and
the underlying used technologies with emphasis on Internet Technologies: web-
based tools — e-commerce software — security issues — e-payment systems —
web auctions — legal — ethical — international — and tax issues — application of
tools and services to the development of small-scale e-Commerce applications.

The main Ub_]ECtl\-’E of thls course is to prowde students wﬂh understandmg uf‘
the modern data models of database systems (i.e., non-relational). Major topics
of this course include: Object Oriented Databases, Multi-dimensional database
modeling, Semi-structured database models, Web and Semi-structured data
management, XML query engines, Active databases, Spatial, Temporal and
Mobile databases, Main-memory databases, Real-Time databases.

This course is an introduction to deep leammg, a hranch of machme leammg
concerned with the development and application of modern neural networks.
Deep learning algorithms extract layered high-level representations of data in a
way that maximizes performance on a given task. For example, asked to
recognize faces, a deep neural network may learn to represent image pixels first
with edges, followed by larger shapes, then parts of the face like eyes and ears,
and, finally, individual fac-.e identities. Deep learning is behind many recent
advances in Al, inclu gSirl’ each recognition, Facebook’s tag suggestions

and self-drwmg cars.;, ‘m»,r*':j\
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This course is intended to give the student a chance to put to practical use all
the knowledge acquired since starting the program. It focuses on a specific
problem, preferably a real life one, and culminates in an innovative
software/hardware solution. This course in particular should develop the
ground work for the required solution, especially a meticulous systems analysis
study. A system design phase should be carried out, with a prototype or some
preliminary implementation highly recommended. The student can work
individually or within a group of a reasonable size.

This course aims at implementing th

e te igned in 498. A

software/hardware product should be targeted, taking the good look and modest
cost into consideration. A judging committee _sh‘ggleﬂ formed to evaluate the
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Functions — Limits and Continuity — Definition of the derivative —Higher order
derivatives — the chain rule — implicit differentiation — differentials — parametric
differentiation — nth- derivative of a function and Leibentiz theorem. Roll's
theorem and the mean value theorem — Taylor and Maclaurin series —
indeterminate forms and L'Hopital rule ~maximum and minimum values —
curve sketching. Anti-derivative and indefinite Integral-Techniques of
integration- Definite integrals—the fundamental theorem of calculus — improper
integrals-Area between curves — solids of revolution — arc length —surface areas
of revolution.

=

Foundations of discrete mathematics 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 — fundamentals
of counting.

N e S W B Tl L el A R = =2 — i | . | B
This course gives the theories of probability and mathe
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emphasizes the probabilistic foundations required to understand probability
models and statistical methods. Topics covered will include the probability
axioms, basic combinatory, discrete, and continuous random variables,
atical expectation, common families of
ntral limit theorem. Most of exercises are

probability distributions;-ma
probability distributions, and

P
i

related to t.l%i ‘fr“@pu'%r %@Bﬁ $

&I///; K
]
-

35 dsia




r!l

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 eftect
transistors structures — Semiconductor devices and circuits — Fundamentals of
filters — Power supply and Rectification — Amplifiers — Integrated Circuits and
VLSI.

Matrlces Lmear equatmns and mamces - Suiutmn of lmear systems — Matrix
Eigen-value problem — Cayley-Hamilton theorem and its applications.
Determinants: Properties of determinants — Inverse of a matrix using
determinants. Infinite Series Definition — Properties of infinite series — some
important series — Tests for convergence and divergence of series — Sum test —
nth term test, limit comparison test — D" Alembert test — Cauchy test — Maclaurin
test — Alternating series — Power series — Taylor series for two variables — Using
series to get limits of functions. Fourier analysis: Fourier theorem — Analytic
Geometry: straight line — Conic Sections — Solid geometry.

This course presents new description: convex set function and concave
function, feasible region of solution, and modeling in operations research, linear
programming, graphical method, Duality, sensitivity analysis, network models,
shortest path, maximum flow problems, transportation and assignment
problems. The course also includes case studies on Game theory, Fractional
linear programming. The student should understand how to formulate

mathematical models, and apply the systems

problems, construct and-solve
s fgf be able to apply the general concepts of

approach to pmh
nptlmlzatm? to sols
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This course ﬁ:ﬁvides an introduction to the basic methods of snlving-differential
equations (both ordinary & partial). Partial Differentiation — First Order
Differential Equations — Second and Higher Order Linear Ordinary Differential
Equations — Laplace Transform — Multiple Integral - Line and surface integral.
Separable, homogenous, exact and linear differential equations are addressed.
The main techniques considered to solve higher order differential equations are
operator method, series solution, Laplace transform, and numerical methods,
Euler's method, Runge-Kutta methods, multistep methods, predictor-corrector
methods. The course presents view of: First Order PDE's, Parabolic Problems

(heat equation, separation-efyariables, integral transform methods.
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The cnurbe aims at deveinpmg pmﬁcnenw in speakmg, listening, reading, and
writing of English. It is generalized as a remedial course for students whose
English need considerable repair. The contents include parts of speech, count
and uncountable nouns and articles, agreement between subject and verb,
adverbs of frequency, tense and the sequence of tenses, active and passive
voices, types of sentences, prepositions: time, place, action, directions,
questions forms, multi-word verbs, capitalization.

I[ntmal examination of ethical pmblams as:-.m:mted with computer science and
engineering — legal and quasi-legal (i.e., policy and regulative) issues — Process
of ethical decision-making — Privacy and confidentiality — Computer crime —
Professional codes and responsibilities — Software piracy — Impact of
computers on society.

I“:E:-t

m Creative Thinking and Communication Skills oo it "_'"'wiﬁi'im’f_r_r gl
rerequisite: None el )

Meta- Enﬁnltlull (thmkmg:, about thlnkmg] Edw.:ird do Bono's CoRT (cognitive
research trust) program of learning thinking — Vertical and lateral thinking
approaches — Creative thinking tools like Brainstorming, Tony Buzan's Mind
mapping and Edward do Bono's Six Thinking hats. Theories of communication
— How to translate theories into complete strategies to communicate with
diverse audience — Written Communications: Memoranda, Letters, Executive
summaries, Business and ra&e&&h reports — Oral Communications: Listening,
Presentation skills,/ Intewmw g, Conducting meetings, Interpersonal
communication — Negouau tegcultuml communication — Importance of

communication [qtuaqmﬂt?amg* { :
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The course will explain the natures of Quality Assurance & Quality Control.
Quality Assurance is process oriented and focuses on defect prevention, whilst
Quality Control is product or service oriented and focuses on defect
identification and remedy. Emphasis will be placed on factorial design,
sampling inspection, attribute and variable acceptance plans, six-sigma and
TQM.

ThlS course begms by exammmg tha phﬂnsophlcal and pnlltlcal bases for the
international human rights movement, probing the ongoing debate over
universality, culture, and human rights. The course challenges students to think
as human rights advocates in their examination of specific foreign policy
choices and NGO strategies designed to advance human rights, including the
development of international criminal courts, truth commissions, and other
attempts at transitional justice.

A brief overview uf the ﬂeld nf tec:hmcal wntmg, mcludmg techmques and
strategies of effective writing, and of conventions used in documents such as
letters, memos, proposals, abstracts and reports. Topics may include: general
principles of good writing, design and usability, documentation development
process, writing procedures, aspects of the language, obstacles to readability,
and writing reports. Assignments include: cover letter and resume for job
application, statement of purpose for graduate school application, algorithm
description and analysis, user documentation, proposal preparation, critical
analysis uf published papcr_g-; ey of the literature, term paper, and oral
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