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20132

Calculus (1)
Pre-requisites: -
3 credit hours

Functions, limits and  continuity. Derivatives.
Differentiation. Inverse functions. Trigonometric functions.
Logarithmic and exponential functions. Hyperbolic

functions. Integrals.
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20133 Calculus (2) (2) Clualy
Pre-requisites: 20132 20132 ;xaall 28 ,L (gle llaia
3 credit hours 3 ssaaiaall cilelud) 2o
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Methods of integration. Applications of integration. Plane Apdadll clilay)
analytic geometry including polar coordinates. Sequences
and series, including power series.

20134 Discrete Mathematics Uiadia Gyl
Pre-requisites: - - G @l

3 credit hours

Mathematical models. Proof methods. Program correction
methods. Sets and operations. Relations and types. Charts
and branches. Searching methods. Dividing. Functions and
types. Algorithms. Counting methods.
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20233 Statistical Methods sbaa¥l @ )b
Prerequisites: - - s e
3 credit hours 3 dadiaall dilelull e
Introduction to statistics. Elements of probability. | «osil s cpaadl @ld) Alaia¥) Gl il Jaia¥) (g3l aiasll slaall 4 dadia
Probability  distributions  (e.g., binomial, Poisson, | .liall (ausi S mid «d i oD ) eanhll (oudigdl 35 o ouigl)
geometric, hyper geometric, normal, t, F, and A?). Sampling. bl Qs Sl pall lia) Tl yY) Jageall adldl jlassy)
Simple linear regression. Correlation. Test of hypotheses.
Analysis of variance.

20234 Linear Algebra @b o

Prerequisites:20133
3 credit hours

System of Linear Equations: Row-echelon Form, Gaussian
Elimination, Gauss-Jordan Method.

Matrices: Operations, Properties of Matrix
Arithmetic,Matrix Transpose, Special Matrices.
Determinants: Properties of Determinants, The Method of
Cofactors, AdjointMatrix and Inverse of a Matrix, Cramer’s
Rule.

Euclidean n-space: Vectors, Dot Product, Cross Product,
Euclidean n-space, Linear Transformations.

Vector Spaces: Vector Spaces, Subspaces, Span, Basis and
Dimensions, Fundamental Subspaces, Inner Product
Spaces, Orthogonaland OrthonormalBasis, Least Squares,
QR- decomposition, Orthogonal Matrices.

Eigenvalues and  Egienvectors:  Eigenvalues and
Egienvectors, Diagonalization.
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13432

Project Management

Pre-requisites: 80 credit hours

3 credit hours

Introduction to public management. Introduction to Project
Management and Control. Project Life Cycle (Investigation,
Planning, Development, Testing, Implementation, and
Documentation). Introduction to Project Planning Elements
(Budgeting, Scheduling, Staffing, Management, and
Control). Network Design and Application of Project
Management Techniques (Critical Path Method” CPM”,
Project Evaluation and Review Technique “PERT”). Project
Management Information Systems: Selection Criteria and
Use.
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14270

Applied Probability for Data Science and Al
Prerequisites: 20232
3 credit hours

Distributions of Random Variables; Conditional Probability
and Stochastic Independence; Some Special Distributions
(Discrete and Continuous Distributions); Univariate,
Bivariate and Multivariate Distributions; Distributions of
Functions of Random Variables (Distribution Function
Method, Moment Generating Function Method, and the
Jacobian Transformation Method); Limiting Distributions.
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31010

Arabic Language placement test
Pre-requisites:-

0 credit hours

Testing basic grammars in Arabic.
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31019 Arabic Language (Remedial) S oxiul Ayl A5
Pre-requisites:- - b allaia
0 credit hours 0 :saaizall Cilelud) 2o
The verb and noun. Grammars. Punctuation. Al Hamza. | <l jiall sda Gudai 3 jeedl 4US 2ol @ b il Gldle dsanl) dlaall Zoladl) dlaal)
Applications. 38 e gal e
31020 English placement test 5 a1 ARl (5 g and
Pre-requisites:- - Gl bl
0 credit hours 0 -dacizall calelud) 2
Testing basic grammars in Arabic. Al ARl 8 Al ac) gl las)
31029 English Language (Remedial) (S) xinl) 4 yulasy) da)
Pre-requisites: - - sl allaia
0 credit hours 0 ssaaizall Cilelud) 2o
0ac ) sall 05el Hall Ochasil)
Reading. Writing. Speaking. Listening. Application.
31111 Arabic Language g yall Al
Pre-requisites: 31019 31019 Gl alkia
3 credit hours 3 ssaaiaall Cilelud) 2o
ol el el Gl ey palilly aasil) Cada) Ale) Wil ad il Ganalil)
Summarization. Punctuation. Spelling. Deletion. | Aleall 4ui deall Coyall o g giaall sl JlaYly Bley) Lelee 5 cliiial
Displacement. Construction and inflection. Derivation. Ac gite Glinlal 423 dle s g
Substitution and  the  vowel system.  Number.
Indescribability. Sentence. Clause. Rhetoric issues and
various applications
31121 English Language 4 ulany) 4a0)

**This is the new
English course

New Pre-requisites: 31029
3 credit hours

Advanced reading. Advanced writing. Grammar. Speech
and Translation.
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31151

Jordan: History and Culture
Pre —requisites: --
3 credit hours

Jordan: the land and the people. Jordan: our homeland. The
Arab Nation. History of Jordan. Political system in Jordan.
Jordanian Society. Major national institutions. Internal and
external challenges facing Jordan. The role of local
institutions in achieving development in national awareness.
The family, childhood and woman and its role in society.
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31152

Arabic and Islamic Civilization
Pre-requisites: -
3 credit hours

Concept of Civilization. Stages of Development of Arabic
Islamic Civilization. Principles and Grounds of Arabic
Islamic Civilization. Areas of cultural creativity in Arabic
Islamic Civilization. Linguistics, Theology, Islamic
Jurisprudence, Philosophy, Natural and Social Sciences,
Islamic Art and Music. Unity of the Arab and Islamic
worlds.
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31161

Introduction to Library Science
Pre-requisites: -
3 credit hours

Information sources. Types of Cataloging. Types of
Catalogs. Types of Classification. Information and
Knowledge. Information Society. Information Services.
Information Technology. Information Storage. Information
Retrieval and Dissemination. Information and Internet.
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31171

History of Science
Pre-requisites: -
3 credit hours

Importance of understanding science as a socio — historic
phenomenon. Science as industry. Science and
development. Cognitive conditions of scientific production.
Examples: Kepler and Planck. Science as social production.
Socio — historic determinants of the social production of
science. Main epochs of the history of natural science.
Greek science. Hellenistic science Roman science. Arabic
Islamic science. Modern European science. Science in the
contemporary Arab world. Epistemological periodization of
natural science. Roots of the philosophy of nature. The
lonians. Platonic project in astronomy. Aristotle. Ptolemy.
Arabic Islamic astronomy. The 17th century Scientific
Revolution.
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31211

Arabic literature

Pre-requisites: 31111

3 credit hours

Developing students' taste of Arabic literature through the
reading of literature essays. Analyzing. Introducing some
literature aspects from different eras.
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31251

Military Science
Pre-requisites: --
3 credit hours

Grade: Pass / Fail

(for Jordanians only)

History of the Jordanian Army. Jordanian peace forces.
Preparing the Nation for defense and liberation. Genesis
and development of the Hashemite Kingdom of Jordan.
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31261

Introduction of politics and economy
Pre-requisites:-
3 credit hours

The nature of Political Economy. The Issues of political
Economy. The importance of the market. Market effects
and political Economy. Three Ideologies of political
Economy. The Dynamics of the international political
Economy. The political Economy of Structural changes.
Long-Term variations of Economic Growth and the effect
of  political hegemonic. The politics of International
Trade. The political Economy of international Finance.
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31262

Introduction to Educational Science
Pre-requisites:-
3 credit hours

Education: Principles and Philosophy. Education and
individuals. Education and Learning. Education and
Society. Education and development. Educational courses
and methods. Educational institutions and educational
assessments. Education in the Arab and Islamic world.
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31263

Technical Writing Communication Skills
Pre-requisites: 31111, 31121
3 credit hours

Organization of the technical report. Layout and
organization of the front page. Arrangement of information.
Organization and layout of headings and sub-headings.
Numbering systems. Order of arrangements of results and
recommendations. How to prepare an un detailed proposal
on any technical and scientific work.
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31271

Environmental Science
Pre-requisites:-
3 credit hours

The earth and natural hazards. Ecosystems. Biogeochemical
Cycles. Man and the Environment. The Natural Resources
in the Solid Earth System. Air Pollution. Water Resources.
Management and Pollution. Solid Waste. Food and Health.
Environmental Impact Assessment.
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31351

Current Issues in the Arab World
Pre-requisites: --
3 credit hours

Social and national fragmentation in the Arab East:
Features and Roots. The Arab-Israeli conflict. Democracy
and Civil Society in the Arab world. Pan- Arabism and
Islam. The self and the other. Secularism. The Arabs and
globalization. Human security in the Arab world.
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31352

Al-Quds History and Facts
Pre-requisites: --
3 credit hours

The geographic borders of AL- Quds through the history. A
glance at the historical discoverers in AL-Quds. AL-Quds
and the British occupation. The establishment of Israil . The
Israili plans to Jadeite AL-Quds. Importance of AL-Quds
from the religion point of view. The infringement of AL-
Agsa mosque since 1967 by lIsrail.

Ty 5 Ga) el

- b allaia

padizall Cale L) dae

el A el 3 3 31 GEKA) (e daal ¢ gl e (peal] ) jaall 2 sasl)
A1 ) clalaiall ¢ Ll puY) LS ald oyl )y el )l e
ale i oaaY) amasall B0 ) lSLEEY) ¢oual) Aiaad Agal) diaal) ¢ uail) 3 5l
1967




31361 Introduction to Psychology Aaldl) 8 dadia
Pre-requisites:- - b bl
3 credit hours 3 ssaaiaall cilelud) 2o

el HSEN e JSy Ghulil)l HSEN (el alally Aeuli)) d8Me A8l iy e

Definition of Philosophy. The relation between Philosophy | & (s Sl Zaulill J sis aal (ol peinl alall g 280l e IS G )bl Jsa apis | all
and Science. The science-based and religion-based DAY 548 jadll 5 ¢ 3 ga sl of W padlinadl Caalue
thoughts. A historical review of Philosophy and Science. A
discussion of the most important fields in Philosophy.

31371 Health education Toaall dala)
Pre-requisites:- - Gl bl
3 credit hours 3 ssaaiaall Clelud) 2o

YA ae dabeil) @ jlge Apaddl) diaia olad (adill A s sual alllall agh gl

Understanding the responsibility, we have for our own | (steay) hacall jii s dliall LDl Sl sall (e &85l 5 dpad sl Al 25 Ual)
health. Skills for dealing with emergency cases. Personal il Aadl e
safety and accident prevention. Mental health, mental
illness, stress and mental health.

31372 Business skills Jue Y1 &l e
Pre-requisites: 60 credit hours Saine delu 60 :(silw allaia
3 credit hours 3 -3acizall Calelud) 2

11000 Computer Skills Placement Test

Pre-requisites: -
0 credit hours

The test MUST include all topics mentioned in 11100:
Computer skills (s. table below). Student MUST pass this
test to be able to go directly to 2103 (old) / 11103 (new):
Structured Programming using C++. If the student fails in
the test then she/he MUST (mandatory) take 2100 before
she/he can take 11103.
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11100

Computer Skills (Remedial)

Pre-requisites: --

0 credit hours

Introduction to computers: historical, components,
functionality. Introduction to computer software and
hardware. Programming Languages. Introduction to
operating systems. Introduction to word processing with
practical applications in preparing homework and reports.
Spreadsheets. Computer graphics. Presentation design.
Introduction to using Database Management Systems.
Using Internet E-mails.
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11102

Introduction to Computer Science

Pre-Requisites: --

3 credit hours

Introduction to computer science. Components of PC and
Data representation. Low level data representations (Binary,
hexa, octal, conversions, Binary Arithmetic). Introduction
to programming computers. Evolution of programming
languages and techniques. Problem solving by computers.
Flowcharts. Problem solving through analysis and then
through an introduction to programming language (Basic
program structure, main function, I/O control structures,
Functions, Arrays and Structures).
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11103 Structured Programming Al daa pll
Pre-requisites: 11102 11102 Gl llaia
3 credit hours 3 dadiaall dilelull e
Concepts of  structured programming.  Structured
programming languages. Program design, development, | «oldeadl diauf 63 salall J)sal) canlul) bl o 55l (a3 ) sall maana s Jilasal) J4
running, and testing, and debugging programs. Syntax and | Jlsall ¢ )l Sall (Al 5 dda jill <l jlall ) JAY) s JRaY) &l e alin) 5 ke
semantics of the programming language C++. BasiC | «_abisll s <l yuriall iy jad 5 Jlaall 3,88 Agldll e sall ccilalgiall 5 43 el
elements of the language: variables, constants, and data A jal) Judldl 5 Ol gl aladsul
types. Basic input/output functions. Conditional and
iterative control structures. Concept of procedural
programming, Top/down design. Structured decomposition.
Functions and parameter passing. Recursive functions.
Pointers and dynamic variables. Basic data structures: one
and two-dimensional arrays, string manipulation, structures.
Input / Output Files, Concepts of OOP and Classes.
11151 Structured Programming Lab Al el iiaa
Co-requisite: 11103 11103 1l yie callaia
1 credit hour ) 1 adisall Glelul) axe
Laboratory sessions on the different aspects and topics of | z=l s AUS [C dawe ) &5 aladin) e Lyps Jady g dailid) dae ) clipdat joida
the structured programming using C++. Al L) Al as) e Adda JS b Sl Gusy il (e 22e Al
Al
11206 Obiject Oriented Programming 435Sl dae )

Pre-requisites: 11103

3 credit hours

Object oriented programming concepts and paradigms.
Review of control structures, data types, functions, arrays
and pointers. Data abstraction. Encapsulation and
information hiding. Classes attributes and methods.
Inheritance. Overloading. Polymorphism. Templates.

11103 Gl llaia
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11212

Data Structures and Introduction to Algorithms
Pre-requisites: 20134, 11206, 11253

3 credit hours

Basics of algorithm design and analysis. Asymptotic
analysis of upper and average complexity bounds: best,
average, and worst case behaviors. Big "O" notation.
Searching and sorting algorithms. Recursion. Data
abstraction and review of object oriented concepts. Basic
data structures. Sequential and linked representation of data
structures. List, Ordered List, Sets, Stack, Queue, tree,
Binary trees, graph and network.

eyl sall dasie 5 il S

11253 «20134 ¢11206 : b llaia
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11253

Object Oriented Programming Lab.
Co-requisite: 11206
1 credit hour

Laboratory sessions on the different aspects and topics of
object oriented programming.

4 Sl dae ) it
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11313

Algorithm Design and Analysis
Pre-requisites: 11212
3 credit hours

Formal techniques of the design and analysis of algorithms.
Asymptotic analysis of upper and average complexity
bounds. Empirical measurements of performance; time and
space tradeoffs in algorithms. Correctness and finiteness of
algorithms. Algorithmic strategies: Brute-force, greedy,
divide-and-conquer,  backtracking,  branch-and-bound,
heuristics, pattern matching and string/text algorithms.
Implementation strategies for Graph, Network and Tree
algorithms.
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11323 Database Systems bl ac ) @ dalail
Pre-requisites: 11212 11212 s llaia
3 credit hours 3 ssaaiaall cilelud) 2o
Basic concepts of databases. DBMS components.
Transaction managements. Data modeling.  Entity | 33 ClS all dade Gllad) ae) @ ah ol jal il 2ol @ 6 daulad Cla seda
relationships diagrams. Relational databases. Database | sl Lhasasas 4841 Lol 4@dlall bl saeld | 83all Labadll bl
integrity constraints. Relational Algebra. Query languages. bl ael 8 ) Sl Cada Jasil) 5 slaie V) lBle | ludial) cilad | EDa)
Dependencies, schema designs normalization and
redundancy elimination.

11354 Database Systems Lab. il 2 8 Al s
Co-requisite: 11323 11323 1l i allaia
1 credit hour 1 s3aaiaall Cilelud) dae
How to design and implement a complete database | e dekil alaainly Lty AllSie Glly sacl aaeai o agaidady dlall )
application using a modern relational database system: It | «z3aidls «cblad) gla jiul el sl s cJshandl sl 138 Jasyy sl 4@ clily)
covers relations, queries, forms, reports, objects, properties, | sl dalall cliudail)l skt &l gl aladinl GllXs dgaaibiad 5 sl L)
data design, software design, and rapid application il Clgal
development tools.

11335 Operating Systems sl Aalas
Pre-requisites: 11212 11212 ;G llaia
3 credit hours 3 -3acizall Calelud) 2
Introduction to Operating Systems. Processes. Threads.
CPU Scheduling. Process Synchronization. Dead-Locks Gl B Aaladdl aa g Agaa Bojrad) Gllead) clleall Judal)l alai 3 dedia
problem. Memory management. Virtual memory. File M) clalal) aldai ol ylal g dnal yidll 5 SIAN 3 SIAN 5 ly)  (3Dle ) Al (Sblaal)
System. Mass Storage management. Case Study: UNIX. UNIX Ui Alls dd pa oAl Glas
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Pre-requisites: To be set by Dept.

3 credit hours

The objective of this course is to introduce a new
programming language (e.g. Java, C#, ASP.NET,
AJAX...etc).
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11355

Operating Systems Lab.
Co-requisite: 11335
1 credit hour

This course will provide practical skills needed for using a
UNIX type operating system. This will include LINUX
installation, Vi environment and commands file and process
management commands, email, shell programming, and
system administration, in addition to implementing some of
operating system concepts, such as memory management or
CPU scheduling.
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14391

Practical Training
Pre-requisites: 90 Cr. Hrs.
3 credit hours

Grade: Pass / Fail

The student is required to do practical training in a well
known software company for a period of (2) months, full-
time training, with at least (6) hours per day, or 3 months
part-time training with at least (4) hours per day. In addition
to training hours, for the part-time training, the student is
allowed to register not more than (10) credit hours in the
first or the second semester, or (4) credit hours in the
summer semester. The student is required to perform tasks
that are related to his major, such as writing, developing, or
learning some new software
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14330

Avrtificial Intelligence

Pre-requisites: 11212

3 credit hours

Introduction to Al and its scope and applications. Al
programming languages. Knowledge representation.
Heuristic Search and Problem-Solving with different
strategies for solving different types of problems.
Introduction to knowledge based systems. Expert Systems.
Natural Language processing. Machine learning. Other Al
applications. A project is required.
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11436

Distributed Systems

Pre-requisites: 11435

3 credit hours

Concepts of distributed system: advantages, hardware,
software; design issues, communication in distributed
systems: layered protocols, asynchronous transfer mode
networks, client-server model, remote procedure call, RMI,
group communication; synchronous: clock, mutual
exclusion, election algorithms, atomic transactions,
deadlocks; processes and processors: threads, system
models, allocation, scheduling; fault tolerance; real time;
distributed shared memory: consistency, page, variables,
object-oriented based; case studies.
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12446

Digital Image Processing

Pre-requisites: 11206

3 credit hours

Human vision system. Artificial vision system. Cameras
and display systems. Image formation, representation and
digitization. Image restoration techniques: gray-scale and
color modification, linear filter techniques for noise
suppression and edge enhancement, non-linear filter
techniques. Lossless and lossy compression techniques.
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Image analysis: segmentation and edge detection, shape
descriptors.  Frequency Domain  Analysis.  Image
interpretation. Object detection. Pattern recognition. OCR.
Biometrics techniques. Neural Network.

14469

Special Topic in Data Science and Al (2)

Pre-requisites: to be set by the Dept.

3 credit hours

The objective of this course is to introduce advanced and
new topics in one of the areas of Computer Science and
Information Technology.
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11449

Computer and Society
Pre -requisite: 90 Cr. Hrs
1 credit hour

Seminars on the social, ethical, and legal issues of
computing. Social impact of computerization on local and
global organizations. Public perception of computers and
computer scientists. Intellectual property: copyrights,
patents, trademarks, and commercial law. Computer crime.
Economic issues in computing. Privacy and civil liberties.
Professional and ethical responsibilities.
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11464

Information Systems Security
Pre-requisites: 11335
3 credit hours

This course explains Security protocols, authentication
protocols, data integrity, digital signatures, intrusion
detection, key management and distribution, viruses and
other malicious codes, information flow, mobile code and
agent security. Cryptographic algorithms: Secret Key
Encryption (DES), Public Key Encryption (RSA), Message
Digest Algorithm (MD5); Attacks and countermeasures:
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Packet sniffing, Spoofing and denial of service; Application
layer security: HTTPS, secure email; Transport layer
security: TLS, SSL; Network layer security: IP security
(IPSec), AH protocol, ESP protocol; access control and
Firewalls: Filter-based firewalls, Proxy-based firewalls;
wireless networks security, security in IEEE 802.11, WEP
protocol, EAP protocol.
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Project must be presented to a committee of the faculty.
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12348 Multimedia Systems O

Pre-requisites: 11206

3 credit hours

Fundamentals of computer-based multimedia. Audio.
Images and graphics. Video Streaming. Compression.
Multimedia database. Students will design and develop
multimedia applications that combine text, images, sound,
video, and animation.
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14350

Computer Architecture for Machine Learning
Pre-requisites: 14330

3 credit hours

This course will give an undergraduate-level introduction of
machine learning and provide foundations of machine
learning, implementation of the algorithms, and their
applications.  Topics include supervised learning,
unsupervised learning, deep learning, and reinforcement
learning. This course will put an emphasis on practical
applications of machine learning to artificial intelligence
and data mining, such as computer vision, data mining,
speech recognition, text processing, bioinformatics. Course
coverage includes an understanding of the diverse,
emerging computer architectures designed for efficient
execution of machine learning such as CPU, GPU,
Tensorflow Basics.
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(CPU, GPU,Tensorflow Basics)

14351

Natural Language Processing

Pre-requisites: 14330

3 credit hours

This course covers the fundamental concepts and ideas of
natural language processing (NLP). It develops an in-depth
understanding of both the algorithms available for the
processing of linguistic information and the underlying
computational properties of natural languages with focus on
Arabic language. Word level, syntactic, and semantic
processing from both a linguistic and an algorithmic
perspective are considered. The focus is on modern
quantitative techniques in NLP: using large corpora, statistical
models for acquisition, disambiguation, and parsing. The main
NLP applications will be presented: Information Extraction,
Question  Answering, Summarization, Dialogue and
Conversational Agents, and Machine Translation
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14458

Computer Vision

Pre-requisites: 12446

3 credit hours

Students will learn fundamentals of image formation, camera
imaging geometry, feature detection and matching. Algorithms of
stereo, motion estimation and tracking, image classification, with
neural networks will be deeply address in this course. The topics
of object detection and tracking will be taught to students.
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14140

Introduction to Data Science
Pre-requisites:
3 credit hours

This course will introduce students to this rapidly growing
field and equip them with some of its basic principles and
tools as well as its general mindset. Students will learn
concepts, techniques and tools they need to deal with
various facets of data science practice, including data
collection and integration, exploratory data analysis,
predictive modeling, descriptive modeling, data product
creation, evaluation, and effective communication. The
focus in the treatment of these topics will be on breadth,
rather than depth, and emphasis will be placed on
integration and synthesis of concepts and their application
to solving problems.
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14362

High Performance Computing for Big Data
Pre-requisites: 14260
3credit hours

This course provides a basic introduction to big data. The
course begins with a basic introduction to big data platform
organization and discusses what the analysis and usage of
this data entails. Strength and limitations of big data usage
are discussed in depth using real-world examples. Students
then engage in case study exercises in which small groups
of students develop and present a big data concept for a
specific real-world case. This includes practical exercises to
familiarize students with the format of big data. It also
provides a first hands-on experience in handling and
analyzing large, complex structured, semi-structured, and
unstructured data. Furthermore, the student will get the
main workflow and the links between the big data platform
components to understand how the entire process goes on
logical sequence (ex. How the master node in the big data
cluster could organize the jobs between the data nodes and
workstations within one cluster). Upon successful
completion of this course, students should be able to:
Understand the Big Data sensation, understand the main
Big Data tools (Hadoop & Spark)
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14260

Data Engineering
Pre-requisites: 14140
3 credit hours

The course examines the modern data ecosystem and how it
relates to running a smart and efficient data hub. It shows
the students how to perform the principle tasks involved in
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managing extracting, transforming and loading (ETL) data.
This course will explain the data life cycle in a Data science
project covering data types, such as structured, semi-
structured and unstructured and the different formats of data
and techniques used in the ETL process.

It also takes the student through staging, profiling,
cleansing, and migrating data as well as insight exploration
using basic visualization techniques.

e (il o1 il ary 3 il ale & 5 e 3 UL Bl 5 ) 905 ) 92l 028 & i
o Aaniinaall Ll 5 Ll AR ) gaall s Aeal) i 5 Al 4n 5 Al Al
ETL. 4l

QS5 bl JEY) 5 ekl chasaiill g emaaill A (el 3al 4l LS
Al gl UL aladily CLESTLY) LS

14261 Data Engineering Lab Gl A yiide
Co-requisites: 14260 14260 1) e allaia
1 credit hours 1 adizall cilelull sae
This lab provides practical exercises to familiarize students
with most of the well-known tools used for data (o Aeadiandl) A peal) ol 51 alaray Ml Ciy el Ailee e il 1 i
engineering. Students also will be able to extract, transform | g=aETL) ) Jwaiy Jisadis &l ainl Je cp o GOl G o LS bl daia
and load (ETL)all types of data from different sources. O Aalgdl @) 200 e GOl (Sal o Adlida jalias e bl g gl
Students will he able to extract the important features form Loz o3 Al il
the collected data.

14465 Data Mining Cliball s

Pre-requisites: 14362

3 credit hours

This course introduces the basic concepts, principles,
methods, implementation of well-known techniques, and
applications of data mining, with a focus on four major data
mining functions: (1) pattern discovery, which includes
mining frequent patterns, sequential patterns, and sub-graph
patterns; and explore their applications. (2) cluster analysis
techniques, such as k-means, hierarchical methods. (3)
Classification methods, such as decision trees, k-nearest
neighbor, and Naive Bayes ...etc. (4) Anomaly detection
methods, such as Simple Statistical Methods and local
outlier factor (LOF).
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14364

Data Visualization
Pre-requisites: 14362
3 credit hours

This course explores how to design and create data
visualizations based on data available and tasks to be
achieved. Topics include data modelling, data processing,
data exploration, mapping data attributes to graphical
attributes, strategic visual encoding and Dashboard
development. Emphasis is placed on the identification of
patterns, trends and differences from data sets across
categories, space, and time. Students will learn to evaluate
the effectiveness of visualization designs, and think
critically about each design decision, such as choice of
color and choice of visual encoding.
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14466

Business intelligence
Pre-requisites: 14364
3 credit hours

This course provides an introduction to the concepts of
business intelligence and explores how business problems
can be solved and then applying data mining tools and
analytics to gain new insights into organizational
operations. This course will put an emphasis on the
differences between types of reporting and analytics,
enterprise data warehousing, data management systems,
decision support systems, knowledge management systems
and big data. Case studies are used to explore the use of
application software, web tools, success and limitations of
Bl as well as technical and social issues.

Je Y 6183

14364 i llaie

3 dadiazall Cile i) ae

Golkaiy 9 o el Sline J> 4289 Jas 63 qulia) dodde Blunll 1dn addy
dos g Bz 55y e Jgmamll O lly ULl o il Slgol Gaalas U
dagaily ceddolly el g1l o G9yall e Ll Bludl 13 355 Oluwgall
dymall 8yl) delaily yyall ped dakail ccubiladl 8yls) dadasl cchlumgall by (p355
Wlgal colipdatll plasil 3 ddos WY I Grladll qiuw 9 desuall Gl
AxelaizYlg Aol Ol e Sad cJlael ¢85 5989 il dulyd 9 ccug)!




14467 Cloud Computing Tland) A sall
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service models. It describes several concepts behind data
center design and management.
It also presents virtualization, data distribution, durability,
consistency and redundancy.
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dynamics, and control. The course enriches the student with
the needed algorithms for robotics related problems.

14468 Security and confidentiality of Big data dadial) L) & 5

Pre-requisites: 11464,
3 credit hours

This course explains Security protocols, authentication
protocols, data integrity, digital signatures, intrusion
detection, key management, and distribution, in the area of
big data.
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13344

Advanced Topics in Internet Programming
Pre-requisites: 11323
3 credit hours

This course focuses on how to design and maintain
interactive and dynamic Web applications using
server-side programming. Students will learn server-
side scripting by using Active Server Pages (ASP).
Students will learn using Scripting Languages Such as
Java Script or VBScript and the ASP Object Model to
program interactive Web applications. Processing of
XHTML forms on the web server as well as file
management on the web server will be discussed in
detail. An important component of this course is the
construction of data-driven web sites that interact with
databases using ActiveX Data Objects (ADO) & Other
server-side technologies (PHP), Parl Cold Fusion, and
Java Servlet) will be introduced.
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11435

Data Communications and Computer Networks
Pre-requisites: 11335

3 credit hours

Data Communication principles. Network Reference
Model. Interfaces and Services. Protocols. Physical
Layer. Communication Services. Date Link Layer.
Synchronization. Flow Control. Socket Programming.
MAN Protocol. Ethernet. Token Ring. FDDI. Wireless
Communication. Protocols and Programming. TCP/IP
Reference Model. Routing Algorithms. Network
Layer. Network Security. Transport Layer. Data
Encryption and Decryption. Application Layer.
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14452

Pattern Recognition
Pre-Requisites: 14330
3 credit hours

This course provides essential topics of pattern
recognition for data science & Al students at the
undergraduate level. It aims to cover a wide
understanding of different related topics, such as
pattern recognition systems, preprocessing and feature
extraction, supervised and unsupervised learning,
object classification and recognition.
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11425

Software Engineering
Pre-requisites: 11323
3 credit hours

Software development life cycle. Development
Strategies. Prototyping. Formal methods. Test case.
Documentation. Program efficiency and Debugging.
Obiject-oriented analysis and design. Software quality
assurance. Software metrics. Software reusability.
Software reliability.
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