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\ -Core Courses

(CSCHY - 1z Introduction tv Compuiers  Credit: (4 h) Pre-requisite: Nome

This course aims at establishing the required background for students who are at their early
undergraduate snidies in Computer and Information Sciences. A set of key concepts will be
learned in this course. These concepts represent an abstraet introductory for topics like Computer
History, Computer Types, Computer Architecture and peripherals, Resource Management and
Operating Systems, Data Structures, Problem Solving and Algorithms, Computing Methods,
Databases, Sccurity, Software Engineering, Information Systems, Computer Networks, and
Internet Technologies.

INM'#7: Fundamentals of Info Systems Credit: (7 h)_ Pre-requisite: None

This Course gives a complete overview of the foundation concepts of Information Systems,
topics inclede:  Fundamental business information systems concepts including  trends,
components, and rokes of information gystems and competitive advantage concepts and
applications.  Other behavioral managerial and technical concepts are presented where
appropriate in selected chapters. Evaluation of Information Technologics. Major concepts,
developments, and managerial issues  involved in  computer hardware, software,
telecommunications networks, and data resource management technologies. Other technologies
used in e-business systems are discussed where appropriate in selected chapters. Discusses
Business Applications. How the Internet, intranets, and other Information technologies are used
in e-business enterprises to support electronic business and commerce and business making.
Perform Development Process. Developing and implementing e-business strategies and systems
using several strategic planning and application development approaches. Understand
Mamagement Challenges, The challenges of e-business technologies and siraicgics, including
security and cthical challenges and global IT management, the successful and ethical
development and use of information technology in a business.

BSC! + ) : Mathematics (1) (Credit: ' h) Pre-requisite: None

Function, inverse functions, inverse of trigonometric finctions Limits of functions; Limits
delinition, limits involving infinity, Limits techniques, Continnous function, The Derivative:
Tangent lines and rates of change, Derivative definition, Techniques of differentiation,
Derivative of trigonometric function, the chain rule, L'Hopital rule, Natural Logarithmic
function, the natural exponential function. Applications of the derivative: Extrema of functions,
the mean value theorem, the first derivative test, power series, MecLaurin and Taylor series.
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(Credit: ¥ h) Pre-requisite: BSCY + Y
BSCT + 1: Mathematics (Y)

Integrals: Anti-Derivatives and Indefinite Integrals, Change of Varable, Summation Notation
and Area, the Definite Integral, Properties of the Definite Integral, the Fundamental Theorem of
Calculus, Application of the Definite Integral, Area, Volume by Cylindrical Shells, Volume by
Cross Sections. Techniques of Integration: Integration by Paris, Trigonometric Integrals,
Trigonometric Substitution, Integral of Rational Functions, Sequences,

BSCY T : Physics ~ Credit: (£ h) Pre-requisite: None

This course focuses on electromagnetism, which deals with electrostatics and simple clectric
circuits. Electrostatics: Electric charge. Conductors, insulators and indection. Conlomb’™s Law,
The principle of superposition. Electric Fields: Field lines. Electric fields and conductors.
Electric dipoles in an electric feld. Gauss's Law: Electric flux, the relationship between flux and
enclosed charge. Electric fields and conductors revisited, Electrostatic Potential: Potential encrgy
of a charge and clectrostatic potential. Potential of point and spherical distributions. Deriving
electric fields from potentials. The potential energy of systems of charges and charge
distributions. Capacitors and Dielectrics: Capacitors and capacitance. Combinations of
capacitors in scrics and parallel. The energy stored in a capacitor. Dielectric materials.
Resistence and Resistivity: Current and resistance. Current in & wire. Resistivity. Ohm’s Law.
Electrie Circuits: Electromotive.

_BSC? + £ : Electronics Credit: (T h) Pre-requisite: None

Passive components: Resistance. Indectance, Capacitance; lumped element model; series,
parallel combinations; Kirchhoffs law: voltage, current; assumptions for the models: linearity,
definition. Signaling sources: vollage and current sources; nonideal sources; representation under
assumption of linearity; DC circuit analysis: node and loop analysis; Choice of nodes and
branches for efficient analysis {Graph theoretic representation of circuit). Superposition theorem;
Thevenin's theorem; Norton's theorem. Time domain response of RL and RC circuits. Sinusoidal
steady stale response; phasor; impedance; trunsfer function of two port networks, Frequency
response: concept; amplitude and phase fesponse. Passive filter circuits; computation of transfer
function. Discrete electronic devices: Diode, Zener diode, BJT (Bipolar junction transistor),
LED, Diode circuits; clipper, clamper circuits. DC power supply: rectifier- half wave, full wave
(center tapped, bridge), Zener regulated power supply, reguiation,

BSCY «: Prohability & Statistics {Credit: * k) Pre-requisite: Nome

Probability: Sample Space, Events, Counting Sample Points, Pmbh.i,!ile;ran event, Additive
Rules, Conditional Probability, Multiplicative Rules, ¢nce,, and  Conditional
Independence, Random Variables and Probability, Concept 6F Random Variablé, Mathematical
Expectation, Expectation and Variance, Covariance and ; Corredation. [Discrete Distributions:
Binomial, Negative Binomial, Poisson, and Hypergeometric. Co Enu:ﬂl'.ts‘.]:]ié‘_t!'_j“lflut[qns: Uniform,
Nermal, Exponential, and Beta, Joint Probability. Bayes Theoren and Predietio
s
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b ': Programming (1) Credit: (¢ h) Pre-requisite: None

This is an introductory course for beginners with ne background in object oriented
programming. The course teaches students how to write object-oriented programs. The course
covers both object oriented programming design and implementation, Topics include: Basic
syntax and semantics of a high-level language. Variables, expressions, and assignment. Simple
O, Conditional and fterative confrol structures. Primitive and reference  types.
Functions/methods and parameter passing. Data representation in memory, Pointers Arravs.
Scarching and Sorting arrays. Strings and string processing, armys and collections, top-down
design and incremental development. Encapsulation and informstion hiding, Separation of
behavior and implementation. Definition of classes: fields, methods, and constructors. Objects
and Classes. Problem-solving strategies (including structured decomposition). The role of
algorithms in the problem-solving process. Implementation strategies for algorithms. Testing and

debugging strategics,

BSCY 1: Mathematics (T) Credit: {* h) Pre-requisite: BSCY + 1

Systems of Equations and Matrices, Matrices, Matrix Arithmetic & Operations, Properties of
Matrix Arithmetic and the Transpose. Systems of Lincar Equations and Mairices: Systems of
Equations, Row operations, Row Fchelon Form, Solving Systems of Equations, Gaussisn
climination method, Gauss Jordan method, Matrices Applications: Inverse Matrices and
Elementary Matrices, Finding Inverse Matrices, Special Mairices Determinants: The
Dieterminant Fum:tl::n, Properties of Determinants, The Method of Cofactors, Properties of
Determinants, Determinants Applications: Finding Inverse Matrices, Cramer’s Rule Solving
Systems of Equan-::uﬂs. Veclor Spaces, Subspaces, Linear Independence, Basis and Dimension,
Eigenvalues, Eigenvectors, Diagonalization.

BSCY -« T: Discrete Structures {Credit: ¥ h) - Pre-reguisite: None

Scts and sct operations: Union, intersection, Complement, Cartesian product, Power sets,
Cardinality of finite sets. Relations: Reflexivity, Symmetry, Transitivity, Eguivalence relations,
partinl orders, closure of relations. Functions: Surjections, Injections, bijections, Inverses,
Composition. Logic and proofs: Propositional logic, Propositional equivalences, Predicates and
quantifiers, proof methods and strategy; Direct proof, proof by contraposition, contradiction
proof. Mathematical Induction proof. Counting arguments, Set cardinality and counting,
Inclusion-exclusion principle, Arithmetic and geometric progressions. The pigeonhole principle.
Permutations and combinations, Basic definitions, Pascal’s identity, The hinomial theorem.
Solving recurrence relations, Fibonacei numbers, Basic modular arithmetic. Trees: Properties,
Traversal strategies. Graphs: Undirected graphs, Directed gm_mm We[ghtﬁid graphs. Spanning

trees/forests, Graph isomorphism. Cg..--' ,,,-P' H y
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Credit: (¥ h) Pre-requisite: BSCY
CSCT - 1 : Digital Logic Design
Basic logic concepts: Logic states, number systems, Boolean algebra, basic logical operations,
gates and truth tables. Combinational logic: Minimization techniques, multiplexers and de-
multiplexers, enceders, decoders, adders and subtractors, comparators, programmable logic
arrays and memories, design with MSL logic families, tri-state devices. Sequential logic: Flip
flops, mone-stable multi-vibrators, latches and registers, Counters.

CSCTVY: Programming (T) Credit: (£ h) Pre-requisite: CSCH 1Y

This course concerns the object-orientation concepts and teaches students how to approach
problems by breaking them down into interrelated objects, then implementing them. Topics
include: Different data types (simple and compound), Abstract data type (ADT) and abstract
classes, Static classes, Inner classes, finals, implementation and application. Dynamically
allocated storage, arrays, strings, Pointers and their use. Object-otiented design, Decomposition
into ohjects carrying state and having behavior, Class-hierarchy design for modeling, Subclasses,
reusability and mheritance, method overriding, Dynamic dispatch and definition of method-call.
Subtyping, Subtype polymorphism, implicit Upcasts in typed languages, Notion of behavioral
replacernent, subtypes acting like supertypes. Relationship between subtyping and inheritance.
Object-oriented idioms for encapsulation. Privacy and visibility of class members. Interfaces
revealing only method signatures, Using collection classes, iterators, and other common library
COMPONents.

(CSCYVY: Data Structures ~ Credit: (T h) Pre-requisite: CSCY Y Y

This course covers the design, analysis, and implementstion of basic data structares in C+, the
algorithms operating on the data structures, and performance mensurement, Topics include:
Review of Amays and Abstract Datn Type. Complexity of an algorithm: Big O notation,
Complexity classes: constant, logarithmic, lincar, quadratic, and exponential. Static data
structures: Arrays, Simple Search Algorithms: Sequential and Binary search algorithms of
arrays, Simple Sorting Algorithms: Bubble, selection, and insertion sort, Stacks and Queues
implementation with array, Dynamically allocated storage, Pointers, Linked lists. Stacks and
Chieves implementation as linked list. Priority queves, Hashing, Trees, Binary trees, Search
trees. Graphs. Hash tables, avoiding and resolving collisions. Binary search trees. Common
operations on binary search trees such as select min, max, insert, delete, ilerate over tree.

CSCTV ¢ : Visual Programming Credit: (" h) Pre-requisite: CSCAYY

Visual programming languages are widcly used for the rapid development of graphical
applications. This subject will introduce students to the fundamental principles of event-driven
programming and to programming using a visual environment through the use of a Visual
programining language: C#, C++, or Java. Topics include: Introduction to Event-Driven
Programming. The Fundamental Concepts of Visual Programming, The Main Visual Objects
and Simple Event Coding, More Controls and Advanced Event Handlers, Menus, Mmag: ard
Input Boxes, Multiple Forms and Hidden Controls, Multiple dqulmm'hqiterfam and views
(MDI). [-Imdlmg files, GUI Design Issues. Exception Handling and De:hugg_mg ﬂIF
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Credit: (¥ k) Pre-
CSCYTY: Computer Architecture and requisite:CSCHY -« £
Urganization
Basic computer organization and design: Computer instructions and their codes, timing and
control, execution of instructions. Input, output and internipl. Assembly language: Programming
loops, programming arithmetic & logic operations, subroutines, /O programming. Central
| processor organization: Processor bus organization. Arithmetic logic unit, stack organization.
Instruction formats. Addressing modes, Data transfer and manipulation, program control. Micro-
program control organization: Control memory. Address sequencing, Arithmetic processor
| design and algorithms: Comparison and subtraction of unsigned binary numbers, addition and
subtraction algorithms, multiplication and division algorithms. Inputioutput arganization:
Peripheral devices, asynchronous data transfer, direct memory access. Memory organization:
| Auxiliary memory, virtual memory, cache memaory, memory management hardware, Pipeline
and vector processing.

INMY2Y: Database System (V) {Credit: ™ h) Pre-requisite: INM Y 2 ¥

This course introduce students to database systems, topics include: Database concepts:
characteristics of database approach, database architecture, data models, schemas and instances,
DEMS architecture and data independence, Database language and interface. Database decision:
data modeling using to entity relationship (ERD) model and (EDR) model concepts. The
relational data model: relational model concept and relational mode] consternate relational
languages, relational algebra, relational caleulus, and relational database design using ERD 1o
relational mapping. SOL — a relational database language: querics, views, in SQL. Data
normalization: theory, normal form (NF) concepts, functional dependency concepts,
normalization process using YNF and YNF.

CSCY1Y: Algorithms Credit: (Y h) Pre-requisite: CSCT1 T

I-| Introduction. Growth of flunctions. Asymptotic analysis of upper and expected complexity
bounds. Algorithm Analysis, Complexity of an algorithm. Big O notation: Complexity classes:
constant, logarithmic, linear, quadratic, and exponential. Empirical measurements of
performance. Time and space trade-offs in algorithms. Review of Elementary Data
Structures: Stack, Qucue, Priority Cuueues, Heaps, Hash Tables, Sorting: MergeSert, QuickSort,
Sets, Sorting lower bound, RadixSort, Selection. Fundamental techniques: The greedy method,
Divide-snd-conquer. Dynamic Programming: Longest Common Subsequence problem,
Maximum Subarray Problem. Graphs. Representations of graphs (e.g., adjacency list, adjacency
matrix). Graph algorithms: Depth-first search. Breadth-first search. Directed Graphs, Shortest
paths (Dijkstra’s and Floyd's algorithms), Minimum Spanning Trees (Prim’s and Kruskal’s
algorithms). Pattern matching and string/text algorithms (e.g., substring matching, regular
expression  matching, longest common  subsequence  algorithms). ~Newwork  flow, NP-
Completeness. Approximation algorithms. CETTIIN
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CSCPY: Operating Systems (1) (Credit: *h) Pre-requisite: None

| This course represents an introductory course of operating systems concepts, which is not linked to any
particular or commercial operating system. Basic Concepts of Processes modeling snd management,
scheduling, memory and disk managements are introduced. Moreover principal concepts, goals, and
| architectural approaches applicable to the implementation of any deskiop operating system will be introduced.
Exercises on implementation defails of some concepts will be applied during the course activities.

INMY21:  System Anpalysis  and Credit: (T h) Pre-requisite: INMYe ¥
Design e
This course introduces students to system analysis and design systems, topics include: System

analysis and design fundamentals: role of sysicms analysis and design, concepls, system

development life cycle (SDLC), wsing CASE tools, data flow diagrams symbol conventions

(external entity, data flow, process duta store), building dataflow diagram using data dictonary:

problem of describing data, deseribing the contents of data dictionary, manual vs automated data

dictionary. Analyzing and presenting process logic: expressing logic, defining the contents of
data stores. Design methods, automation boundary, altemative implementations, system physical

clements, programs, files, manual procedure and training, forms. Analysts’ recommendations,

detailed design, identifying options, system control program, screens, reports and files, test plan,

implementation and maintenance. Introduction to object oriented analysis and design, OO

modeling techniques, 00 design, 00 design process, an infroduction to patterns and mapping
objects onto a relational database,

CSCTY: Antomaia Theory Credit: (™ h) Pre-requisite: CSCTAF

The goal of the course is to introduce basics of automata and formal languages and their
applications in computer science. The course topics include: Deterministic finite automata
(DFA). Regular languages, Nondeterministic finite automata (NFA), Regular expressions (RE),
The Pumping Lemma for regular languages, Proving non-regularity wsing reduction, Cantor's
Theoremn and limitations of Finite Automata, Pushdown Automata and Context-Free Lenguages:
Context-free grammars and languages, Chomsky-Schiitzenberger Theorem, Pumping Lemma for
CFLs, Pushdown aulomata, Closure properties of CFLs, Deterministic PIDAs, Turing Machines
and Application: Contral flow analysis of programs.

_CSCT\e: Computer Graphics _{Credit: ¥ h) Pre-requisite: CSC1Y T

Computer graphics concepts: Overview of Graphics Systems, Graphics Output Primitives,
Attributes  of Graphics Primitives, D Geometric Transformations, YD Geometric
Transformations, Two-Dimensional Viewing, Three-Dimensional Viewing, Three-Dimensional
Object Representations, Visible-Surface Detection Methods, Mlumination Models and Surface-

Rendering Methods, Computer Animation. hics technology; apply different
graphics techniques using QeenGL = 0 iy
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Credit: (Y h) Pre-requisite: None

I _CSCTTT: Computer Networks (1)

Introduction: The use of computer networks, network structure, network architecture, the 150
reference model, examples of networks. Network topology: Connectivity analysis, delay
| analysis, backbone design, local access network desipn. The physical layer: The theoretical basis
for data communication, the telephone system, transmission and multiplexing, terminal handling
errors. The data link layer: Elementary data link protocols, shiding window protocols, analysis of
| protocols. The network layer: Virtual eircuits and datagrams, routing algorithms, satellite packet
broadeasting. Local networks: Carrier sense networks, ring networks, shared memory svstems,

CSCEE: Software Engineering Credit: (¥ h) Pre-requisite: INMT £

This course introduces students to database systems, topics include: Concepts of software
engineering (the product and the process), conventional methods for software engincering,
system engineering, analysis concepts and principles, analysis modeling, design concepis and
principles, architectural design, user interface design, component level design, software testing
techniques, software testing strategies and technical metrics for software. Object oriented
software engineering (object- oriented concepts and principles, analysis, design, testing and
technical metrics for object — oriented systems). Advanced topics i soflware engineering:
formal methods, component-based software engineering, client/server software engineering, web
engmeering, reengineering, and computer — aided software engineering,

CSCEYY: Information Security Credit: (Y h) Pre-requisite; CRCYTY

This course introduces the concepts and issues related to securing information systems and the
development of policies to implement information security controls. Topics include: Historical
| view of Networking and Security, Basic Notions of Confidentiality, Integrity, Availability:
Authentication Models; Cryptography: Symmetric Cryplo-systems, Asymmetric  Crypto-
systems, Hash Functions. Protection Models; Security Kernels: Secure Programming; Audit;
| Security Resources, Security Protocols; Intrusion Detection and Response; Operational Security
Issues; Physical Security Issues; Persornel Security; Security Policies; Policy Formation and
Enforcement; Access Controls; Information Flow; Legal and Social Issues; Identification and
Authentication in Local and Distributed Systems; Classification and Trust Modeling: Risk
Assessment.

_CSCE1Y: Imape Processing Credit: (T h) Pre-requisite: CSCY1 ¢

This course introduces students to the basic theories and methodologies of digital image
processing. Topics include: Image sampling and quantization, color, point operations, intensity
transformations for image enhancement, noise reduction and restoration, wo-dimensional
discrete Fourier transform, spatial and frequency domain linear image filtering, nonlinear image
filtering, binary imege processing, morphological image processing, edge detection, image
segmentation, feature extraction and recognition tasks, image mgsj:;gmnaﬂdﬂg;ﬁl video

processing basics. \ - AT ]
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| Credit: (T h) Pre-requisite: CSCY1Y
(8CE7T: Artificial Intelligence

This course introduces the basic ideas and techniques underlying the design of intelligent
computer systems. A specific emphasis will be on the statistical and decision-theoretic modeling
H paradigm. In this course you will learn: Building astonomous agents that efficiently make
decisions in fully informed, partially observable and adversarial settings. Building Agents that
draw inferences in uncertain environments and optimize actions for arbitrary reward structures,
first order logic, blind search techniques (Depth and breadth first search, UCS, IDS, DLS and
DFIDY), Informed and hearistic Search{ A*), Game play/ pame tree, minimax search, a-} Pruning
search, Reinforcement Learning, expert systems and knowledge representations, Robotics and
Computer Vision.

¥ -Elective Courses

BSCT:\: Operation Research (Credit: ™ h) Pre-requisite: CSCY Y

H Operations Research (OR) refers to the science of decision making. This course provides a
survey of tundamental methods of Operations Research and their applications at an introductory
level. The emphasis is on applications rather than the details of methodology. Topics include:
Decision Analysis, Fundamentals of Discrete Probability, Continuous Probability Distributions
and Their Applications, Stafistical Sampling, Simulation Modeling: Concepts and Practice,
Regression Models: Concepts and Practice, Linear Optimization, Noalinear Optimization,
Discrete Optimization.

(CSCTYY : Systems Programming Credit: (T h) Pre-requisite: CSCT1 ¢

----- =i

This course is concerned with the design and development of software applications that reside on
I] specific sysiems, which takes into account systems constraints. For instance web programming,
multimedia development, mobile compating, app development, and robotics are examples of
relevant Platforms/Systems that provide specific services/APlshardware that constrain
development. Topics ncludes: Overview of platforms (eg, Web, Mobile, Game, Industrial),
Programming via platform-specific APls. Overview of Platform Languages (eg., Objective C,
HTML®). Programming under platform constraints. Web programming languages (e.g.
HTML=, Java Script, PHP, CS8). Web platform constraints. Mobile programming languages.
Challenges  with mobility and wircless communication. Location-aware  applications.
Performance/power tradeoffs. Mobile platform constraints, Emertging téchnologics.
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CSCTY L Web Programming (Credit: ¥ ) Pre-requisite: CHCY Y

This course teaches students how to build web-based programs and the difference between web
programuming and windows programming, topics include: Design and implement a simple web
application, comparc and conirast web programming with general purpose programming,
describe the differences between Sofiware-as-a-Service and traditional software products,
discuss how web standards impact software development, Topies include: Web programming
languages (e.g., HTML®, Java Seript, PHP, CS8), Web platform constraints, Software a5 a
Service (SoaS), Web standards, HTTP Protocol, Client Server Technology, Portals and web
parts, Caching, ASP, Cookies, AJAX,

CSCTY: Human Computer Interactions  (Credii: * h) Pre-requisite: CSCYV ¢

This course teaches students how o build an efficient and user friendly computer systems, topics
mchude: The methods and tools for developing effective user interfaces, evaluation methods such
as the conduct of usability and heuristic cvaluations, design of appropriate interface elements
including the design of menus and other interaction styles. Topics include: Software Architeoture
| Patterns, e.p.. Model-View controller; command ohjects, online, offline. Interaction Design
Patterns: visual hierarchy, navigational distance. Event management and user interaction.
Cieometry management. Choosing interaction styles and interaction techniques. Presenting
information: navigation, representation, manipulation. Interface animation techniques (c.g.,
scenc graphs). Widgel classes and librarics. Modem GUT libraries (e.g. 108, Android, JavaFX)
GUI builders and Ul programming  environments. Declarative Interface Specification:
Stylesheets and DOMs Data-driven applications (database-hacked web pages). Cross-platform
| design. Design for resource-constrained devices (e.g. small, mobile devices).

(CSCYTT: Operating Systems (7) (Credit: ™ h) Pre-requisite: CECTTY

This course represents an advanced course for students who have already a backpround in
Operating Systems. Concepts of parallel and distributed processing are in the focus of this
course. Concurrency Control and Management techniques in Operating Systems are introduced.
Moreover, recent trends in Research especially in developing lightweight kernels and High
Performance support. Some of the advanced computer architectures and their related concepts
will be discussed. In this course, students will implement some projects to prove their
understandings oulcomes,

CSCTTT: Microprocessor Credit: (* k) Pre-requisite: CSCYYT

Introduction to mii:i.'l::-pr-ucﬂ'-'e‘-ﬂﬂl’s. micrtrpm::esmr architecture: the MPUL memory, inpul/output,
bus structure, comparison of typical microprocessors, cmi:qlz: mmrnpm;:asnr instruction sets,

Microprocessor system bus. The A-/A1 mmmpmr:ts.mm circuiiry, address bus,
data bus, and control bus connections, reset, interru inec T i apoess, MiCIOprocessor
testing and logic analyzer. Memory interface: gi@ﬁ,‘?&, titfihg consideration, address

decoding, static and dynamic mi:.mu:ur_!,r systems, i .u..-.
mnummm? direct memory, prbigation eﬁﬁmplr.s
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Credit: (T h) Pre-requisite: CSCTYY
CRCTYL: Paralel and Distributed Systems

This course will focus on the principles of parallel and distributed systems and the
H implementation and performance issues associaied with them. Topics include: Basics of
parallelization and parallelization strategies. Parallel/distributed programming models and
interfaces, shared memory, message passing, remote procedure call (RPC), global address space
I.I languages: e.g., pthreads, MPI, MapReduce, OpenMP, HPF, UPC, language-level threads (e.g.,
Java). Parallel machine architectures - shared and distributed memory machines, multicore and
multithreaded chips, interconnection networks. Parallel program optimization techniques,
synchronization pranularity, dependences, scheduoling, load balancing. Synchronization,
hardware primitives, logical and physical clocks, mutual exclusion, distributed transactions,
transactional memory. Consistency and coherence - data-ceniric versus clieni-ceniric consistency
models, cache coherence protocols. Fault tolerance and  relisbility, reliable proup

communicalion, checkpointing, message logging.

INMT=T; Database System (¥) Credit: (T ) Pre-requisite: INMY2T

This course continue the subject of datsbase systems and aims to cover: Design and
| implementation of database, optimization of query languages; security and inteprity;
concurrency control and distributed database sysems: level of distribution transparency.
Distributed database design, mapping user’s transactions to distributed level. Optimization of
access strategies. Recovery in distributed database. Management of distributed transaction.
Distributed conourrence control, recovery in distributed database. Administration of DB.

INMT2E: Project Management Credit: (™ h) Pre-requisite; None

This course teaches the students how to manage projects specially in the IT field, topics include:
The Foundations of Project Management, Project Management and Team Activities , Identifying
| and Developing Customer Requirements , Organizing the Project Team , Developing the
Information Technology Project Plan, Risk Management in Information Technology Projects |
Systems Engineering: The Hub of Project Management, Examining the Project Management
Framework, Examining the Project Management Processes, Implementing Project Integration
Management, Managing the Project Scope, Project Time Management, Project Cost
Management, Project Quality Management, Project Human Resource Management, Project
Communications Management, Project Risk Management, Rapid Development in IT Projects,
Principles of Project Closcout, Finishing the Project.

CSC1L1F: Mobile Programming Credit: (7 h) Pre-requisite: CSCTY
This course teaches students how 1o build mobile-based programs and the difference between
mobile programming and windows programming, topics inclede: Design and implement a
mohbile application for mobile platforms, discuss the performance vs. pﬂ?-:gt-.tmdﬁﬁl' Discuss the
constraints that mobile platforms put on developers. Topics inclades” Mobile programming
languages, Challenges with mobility and wireless-communication; u— ion -awiike applications,
Performance'power  tradenfe._Mobile platform mmu-umh Mnh: £ ﬂS mimid am:l 108,

Emerging m-chnulﬂg,]es
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| C8Cit): Embedded Systems Credit: (T ) Pre-requisite: CSCTTF

Fundamental concepts and techniques for designing electronic systems that contain a
microprocessor or microcontroller as a key component. Topics include system level architecture,
| microprocessors, ROM, RAM, 1O subsysicms, address decoding, PLDs and programmable
peripheral 1Cs, assembly language programming and debugging. Hardware-software trade-offs
in implementation of functions are considered. Hardware and software desipn are emphasized
equally. Real-time requirements, timing, interrupt driven systems, analog data conversion, mulii-
module and multi-language systems. The interface between high-level language and assembly

language.

CSCEF: Computer Networks (Y) Credit: (¥ h) Pre-requisite: CSCTYY

Difference between LANs/MANs and WANs; Transmission media; LANMANs topologies:
Bus; Tree; Ring; Star Protocol Architecture; Logical link control {LLC):; Medium access control
(MAC)-LLC Services; LLC Protocols; Flow control; Error control The transpart and session
layers: Transport protects design issues, interconnection of packet-switching networks. The
| presentation layer: network security and privacy, text compression, virtual terminal protocols,
file transfer protocols. Wireless and mobile networks: Propagation modes; Line of sight
transmission: Impairments; Fading in wireless environment and error compensation methods.
Cellular networks: Architecture; Organization; Frequency reuse; Operation; Functions: HandofT ;
Pawer control: traffic engincering; First gencration mobile networks: AMPS (FDMA) — Second
generation mobile networks: GSM (TDMA), 15-%= {CDMAY, Third generation mobile networks
| (CDMA); Wircless LANs: Requirement; Application. Mobile 1P.

CSCE1TY: Theory of Computation {Credit: ™ h) Pre-requisite: CSCTYY

The course infroduces the basic computational models and their properties, and the necessary
mathematical techniques to provide more advanced atiributes of these models. It covers three
main theories: automata theory, computability theory and complexity theory. Topics include:
Review of pushdown automaton and context free languages, formal definition of computation
and Tuoring machines design, different types and equivalence of Turing machines, universal
Turing machine, mechanisms and configurations. Computability: Church’s thesis, Grammars
and Helbert’s tenth Problem. Turing computability and un-computability, primitive and pastial
recursive functions, encoding a Turing machine, recursive and R.E. sets, Rice's theorem and the
Recursion  theorem, un-solvability, The halting problem, Turing enumerability, Turing
acceptability, and Turing decidability and unsolvable problems. Complexity theory: Time
complexity, P and NF problems, Polynomial-time reducibility and search problems, NP-
Completeness. The Cook-Levin Theorem, reductions among NP- dFes
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SCEVE: Compiler Design (Credit: ¥ h) Pre-requisite: CRCT1Y

This course covers the principles amd practices for the design and implementation of compilers
and interpreters. Topics include all stages of the compilation and execution process: lexical
analysis; parsing; symbol tables; type systems; scope; semantic analvsis; intermediate
representations; nm-time eavironments and interpreters; code generation; program analysis and
optimization; and garbage collection. The course covers both the theoretical and practical
mnplications of these topics. Students construct a full compiler for & simple ohject-oriented

language.

_CSCY#: Machine Learning {Credit: T b) Pre-requisite: CSCT1Y

Definition and examples of broad variety of machine leaming tasks, including classification,
Inductive leaming, Simple statistical-based learning, such as Naive Bayesian Classifier, decision
trees, Parameter estimation (maximum likelihood), Supervised learming: Leaming decision trees,
Learning neural networks, Support vector machines (SVMs), Nearest-neighbor algorithms,
Unsupervised Learning and clustering: EM, K-means, Sclf-organizing maps. Semi-supervised
learning. Leamning graphical models. Measuring classifier accuracy. The problem of overfitting,
the curse of dimensionality. Performance evaluation (sech as cross-validation. area under ROC
curve). Leaming theory. Reinforcement learning, Exploration vs. exploitation trade-off, Markov
decision processes, Value and policy iteration, Application of Machine Learning alzorithms to
Data Mining.

CSCEY: Data Mining _ (Credit: T k) Pre-requisite; CSCT7Y

This course aims at extracting knowledge in farge data sets that is always needed for future
predictions. Data mining has important and growing significance in many applications like
security, banking, bioinformatics, medicine, social networks, optimization, and web page design
and analysis, Students will understand data mining as a set of analyzing concepts and technigues
within different applications; build the required knowledge in many recent areas like fuzzy
algorithms, rough sets, genetic algorithms, and neural networks; and implement and elaborate
different mining algorithms o get the required skills.

CSCE1A: Natural Language Processing _ACredit: ¥ ) Pre-requisite: CSCT1Y

In this course students will learn how 1o simulate, apply, or implement classic and stochastic
algorithms for parsing natural language; Define and contrast deterministic and stochastic
grammars, providing examples to show the adequacy of each; Identify the challenpes of
represeniing  meaning. Topics include: Deterministic and stochastic grammars, Parsing
algorithms, CFGs and chart parsers (e.g. CYK), Probabilistic CFGs and weighted CYE.
Fepresenting meaning / Semantics, I.ugm-basai I-m-::miﬁdgc r;pg-:s:nmnnm, Semantic roles,
Temporal representations, Beliefs, desires, and intentions. Emj:_m methods. M-grams and
HMMs. Smoothing and backoff. Examples of use: POS. tmﬁmm noyphology. Information
retrieval, Vector space model, TF & IDF, Precision and récall ‘lnfumu i ’ xtraa:ti-:nn- Languige
transtation. Text classification, categorization, ljﬁgﬂt' i f.;'“;
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. T: Special Topics {(Credit: ™ h) Pre-requisite: CSCYIY

This course is intended to open space in the curriculum w introduce studemts o new topics in
computer science as determined by the CS Department commiitae,

CSCEYY: Graduation Project  (Credit: ¥ b/ Semesters) Pre-requisite; '+ ¥ Cr. Hrs,

This course ensure thal students can successfully apply the knowledge they have pained, all
graduates of computer science programs should have been involved in at least one substantial
project. In most cases, this experience will be a software development project, but other
experiences are also appropriate in particular circumstances. Such projects should challenpe
students by being integrative, requiring evaluation of potential solutions, and requiring work on a
larger scale than typical course projects. Students should have opportunities to develop their
mterpersonal communication skills as part of their project experience.
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rinciples of Management “MGT Y27

Introduction 1o management and organizations — defining Management-Key functions of management —
(planning — organizing — leading — controlling ) Roles of management in an orpanization — managers —
social respensibility -managerial ethics — business organization — Decision-making —~ Modemn trends in
management — smail indusirial business — future chalienge.

Principles of Accounting (1) *ACC 114"

[nirpduction o accounting — effects of business transactions on the accounting equation —Ledger — Journal —
Trial Balance — Accounting cyvcle,

Principles of Statistics “STA Y7V
What is Statistics? - Describing Data - Measures of cenlral tendency- Measures of dispersion- Moments -
Skewness- regression analysis- correlation.

Principles of Economics “ECO 7"

Introduction — sociely and the economic problem — economic systems — theory of value — Utility — Demand —
the balatice of consumers — demand and supply studies — costs — balance of producers — theories of distribution
- naticnal income = Money its role and types , Banks , Population , Development.

Compuler Business Application “INF Ta™

Introduction to computers — charscteristics — classifications — hardware — software — sccondary storage devices
— operating systems —Packages — Flowcharts — Accounting information systems and their application in
business.,

Principles of Accounting (V) “ACC YT™

Measuring business income, adjusting entries, financial statements, worksheets, accounting for merchandising
sctivities, accounting for assets and labilities, special journals

Marketing *“MGT Yi1©

Defining marketing — Importance of marketing and its role in economic development — the marketing
environment — environmental forees- marketing techniques — product concepts — product life cyele -
dwdr:rp[ug anel nm&ghg pm-dum—mmp:ﬁmm marketing chaunels mtailing liirﬁl:t marl:eu'ng -

__._r

Mathematics of Finance & Investment “MTH T ‘I”

-.-

Simple interest — rules of simple interest — equal ms;al[mcms &ﬁh uﬂ }l-nans deduction and setflement
of depis. - current accounts — pricing of commoaditics — mmg:rmuﬁ ltuﬁrg;';t !11|1..“,_| of compound interest —

settlement and substitution ﬁfd_&hlb_ Using u&:fﬁﬁﬁ‘fi— ngIrs At u’rsstrame - probabilities — lifie
sehedules- costs relevantio i L I poli - {::‘—"*-
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Macro FEconomics “ECCy Y7 ™

Basic Concepts

GINP-Net national output - National income-National spending

The classical form of the macro equilibrium

Keynesian model in determining the equilibrium level of incame
Congsumption; Investment; A model in the macro-equilibrium; Inflation;
Unemployment: The relationship between inflation and unemployment
Financial Management “FIN YV¥

Definifion and ohjectives of financial management- financial risks- capital structure —financial markets -
sources of financing - cost of capital- working capital management - bong-term investments — financial
analysis — Leasing of assets — Restructuring of Capitals

Behavioral Sciences “HUM %¢®

Evolution of behavioral sciences & their development —how behavioral sciences are related to each other-
behavioral sciences & administrative sciences — research approaches in behavioral sciences — theories of
motivation — mental operations — personality and measuring — trends ~communication and group behavior —
family and society — supervision and leadership — morale — fields of business management where behavioral

scicnces are applicd.

Economic Development “ECQO 7™

Economic development in developing countries — development theories —pollution &development -
Mathematical models for inter-sector relationships — Models for optimal planning — planning of capital and
[oreign investmenis — Economic policies,

Financial Markets and Institutions “FIN V"

Financial nstitutions and their importance to the national u::::num:,r financial markets — securities& stock

exchange- types of securities -Structure of banking ~administrative organization of banks -
profitability & liquidity in commercial banks -~ M mmuhud hanks — Evolution of management
in banks in various economic systems, Imummq ij-pn!ﬂf mgmn:: — investment policies of insurance
companics - general autharity for insurance an 10ns. | G

Principles of Auditing “ACC ™11 t"::—“l -

Caoncept of auditing - the function of auditing - the strocture of the &udit profession — profiessional status and

responsibilities of auditors —the audit process — audit evidence — Audit program planning — Sampling for audit |

evidence — Audil examjadions SARtFI™ control evaluation — Audit reports,




