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CS 502: Algorithms and Parallel 40 sial) dalai¥ 5 s 3 ) 54 :CS 502
Systems

Algorithm concept: Analysis and complexity. Design methods, Divide and conquer,
Binary search, merge sort, Quick sort, Selection, matrix multiplication, the greedy
method. Dynamic programming: Shortest paths, Optimal search trees.
Backtracking. Np- hard and Np- complete problems.

CS 503: Distributed Systems de jgall LY :CS 503
Key characteristics of Distributed Systems (DSs), Client/Server Computing; Why
client-server computing, Down-sizing the main frame, Distributed access to SQL
data. Inter-process communication, UNIX case study. Remote Procedure Calling;
Distributed data and distributed processing, Applications: Distributed File Systems,
Binding and Name Servers, E-mail, GroupWare. Shared data and Transactions;
Distributed DB, Transaction processing, Conversation between client and server,
Concurrency control.

CS 504: Operating Systems Jadldll alai :CS 504
Operating system structures: System components, Operating system services,
System structure, Virtual machines, System design and implementation, System
generation, Concurrent processes: Process concept, Producer/consumer problem,
Critical section problem, Semaphores, Language constructs, Inter-process
communication. CPU scheduling: Scheduling concepts, Performance criteria,
Scheduling algorithm. Memory management: Multiprogramming with fixed
partitions, Multiprogramming with variable partitions, Paging, Segmentation.
Secondary storage management: Physical characteristics, Device Directory, Free
Space Management, Allocation methods, Disk scheduling. File concept, Access
methods, Directory systems, File protection.

CS 511: Software Engineering cilbaa ) dwaia :CS 511
Critical systems: Dependability, Critical systems specification, Critical systems
development. Verification and validation: Software Testing, Critical system
validation. Management: Managing people, Software cost estimation, Quality
management, Processing improvement. Evolution: Legacy systems, Software
change, Software re- Engineering. Configuration management.

CS 531: Artificial Intelligence 1 1_stbaY) ¢ls)) :CS 531
Knowledge representations: Predicate calculus, Structured representations, Network
representations. State space search: Trees and graphs, heuristic search, Model based
reasoning, Case- Based reasoning, Reasoning with uncertain or incomplete
knowledge. Overview of Al language, Overview of Al application areas.
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CS 541: Computer Graphics iladls a1 :CS 541
Introduction to computer graphics, Overview of graphics systems, Line drawing
algorithms, Circle drawing algorithms, Ellipse drawing algorithms, Area filling
algorithms, Polygon filling algorithms, line clipping algorithms, Polygon clipping
algorithms, two dimensional transformations, (Translation- rotation- scaling-
general transformations- composite transformations), Three dimensional object
representation and projections, Three dimensional modeling and transformations
(translation- rotation- scaling- sheer- reflection- composite) Three dimensional
viewing and camera model.

CS 591 Selected Topics in Computer Gulal) agle (8o i cile gua 94 :CS 591
Science
Topics which are not included in the curriculum and seems to be needed should be
suggested as elective course by CS department.

4 gaall g dgadal) dila ghaal) B o lida Cle guda 9o :CS 592
CS 591: Selected Topics in Medical and Biolnformatics.
This course aims at introducing students to novel topics in Medical and
Biolnformatics that need to be identified in a responsive manner as technology and its
use evolve and develop. This course is essentially a flexibility enhancing will be filled
on a year- by- year basis.

CS 601: Algorithms <l j )6 :CS 601
The course is concerned with design and analysis of algorithms. It covers design
techniques, Such as dynamic programming and greedy methods, As well as
fundamentals of analyzing algorithms for correctness and time and space bounds.
Topics include advanced sorting and searching methods, Graph algorithms and
geometric algorithms, Notion of an algorithm: Big-o, Small-o, Theta and omega
notations. Space and time complexities of an algorithm. Fundamental design
paradigms: Divide and conquer, Branch and bound, Backtracking dynamic
programming greedy methods, Simulation. Theory of up-completeness, Notion of
an intractable problem. Measures of approximation: Ratio bound and relative error.
Polynomial time approximation scheme. Illustrative examples: Graph theory, Areas
vary from year to year, and may include matrix manipulations, String and pattern
matching, Set algorithms, Polynomial computations, and the fast Fourier transform.
Recent correlated software packages should be used through labs.

CS 602: Computing Theory aliluall 4,55 :CS 602
This course deals with the theoretical foundations of computing, including abstract
models of computing machines, the grammars those machines recognize, and the
corresponding classes of languages. Topics include church's thesis; grammars, the
m-recursive functions, and tuning computability of the m-recursive functions, the
incompatibility: the halting problem, tuning innumerability, tuning acceptability,
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and tuning decidability, unsolvable problems about tuning machines and m-
recursive functions, computational complexly: time — bounded tuning machines,
rate of growth of functions, up — completeness, the complexity hierarchy, the
prepositional calculus: syntax, truth — assignment, validity and satisfy, and
equivalence and normal forms compactness, Recent correlated software packages
should be used through labs.

CS 604: Advanced Operating 1_asiial) Jddl) a3 :CS 604
Systems_1

Students will study advanced operating system topics and be exposed to recent
developments in operating systems research. This course involutes readings and
lectures on classic and new papers. Topics: Virtual memory management,
synchronization and communication, Operating system structure and extension
techniques, Fault tolerance, and history and experience of systems programming,
concurrent programming, Distributed in reprocess communication, Distributed
process scheduling, Concurrency, transactions, Parauel computing, Shared memory,
Message passing, and scale shared, Distributed file systems, Security in distributed
systems, Distributed mutual exclusion, Drinking philosophers problem, Dead lochs
in distributed systems, Multiprocessors, Multimedia operating systems, Real- time
operating systems and model computing, Recent Gradated software packages
should be used through labs

CS 609: Research Methods and Tool Gy @il g3l ok :CS 609
This course is designed to provide a general appreciation of workplace and
communication skills pertinent to computer science. Inter-personal and personal
transferable skills will be given particular emphasis in an effort to better equip the
student for the workplace, as well as interaction with staff and students while
attending their Masters course. Contemporary skills of scientists including
hypothesis development, experimental control, data management, project
organization and monitoring, cooperative work habits, and effective
communication. This course also introduces the main tools used in information
management and explores why they are of importance to the research methodology.
This includes the following topics: Searching for information and appraisal skills,
Qualitative methods, Quantitative assessment and questionnaire design, Needs
assessment - and tools to achieve this, Requirements analysis, Modelling - testing
hypothesis, Research statistics, and Audit. Cases in computer science will be used
to demonstrate these concepts.

CS 611: Advanced Software 1_4asiial) ciliaa ) Awdia :CS 611
Engineering_1

The aim of the course is to study and analyze advanced concepts directions,
Principles. The methodologies using; the literature, text, and handsets that pentane
to major goals, problems and issues in software engineering. The emphasis is to
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treat software design and system modeling in systematic and programmatic ways.
The contents of the course are broadly divided into three parts.

CS 631: Artificial Intelligence 2 2 stbaY £183 :CS 631
This topic will extend existing knowledge about Scorch, Machine learning,
reasoning, and situated action. Some topics are required; others may be negotiated
with the class. Topics may include Planning, Probabilistic reasoning,
Reinforcement learning, Evolutionary computation, Advanced neural networks,
Natural language processing, Constraint satisfaction, Reactive systems,
Knowledge- based learning, Robotics, Vision, Emergent behavior, and Intelligent
multivalent systems. Recent correlated software packages should be used through
labs.

CS 642: Compilers Construction Clea il ¢y :CS 642
Syntactical specifications of languages. Lexical analysis. Parsing: top-down
parsing, bottom-up parsing, LL-parsers, LR-parsers and LALR parsing. Symbol
tables, type checking, common representations for records, arrays, and pointers,
runtime conventions for procedure calls, storage allocation for variables, and code
generation. Semantic analysis.  Error detection and error handling. Code
optimization.

CS 644: Real Time Systems Bal) (a3l a3 :CS 644
Real-time issues: time handling, control of physical processes, sensors, interfacing.
Design of real-time systems: system life cycle, requirements, design methods,
event-based vs. process-based. Implementation issues: H/W and S/W aspects
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Cilaplaal) aldl acd 2Lyl

IS 502: Quatitive Methods a8l 3kl :1S 502
The purpose of this course is to develop an understanding of the major concepts of
quantitative methods and their applications in the information systems domain.
Mathematical Modeling, Linear Programming Models, Integer Linear
Programming, Project Management, Inventory Models, Transportation Models, and
Goal Programming are covered with emphasis on real world problems.

IS 511: Database bl a1 68 :1S 511
The main objective of this course is to provide students with the background to
design implement, and use database management systems. Topics include:
Evolution of database management systems, Relational data model and relational
algebra structured query language, Entity relationship modeling and design, ERM
to RM conversion, Tables, Normalization, forms/ Reports/ Menus implementation
upon successful completion of this course, students will have the skills to analyze
business requirements and produce a viable model and implementation of a
database to meet such requirements.

IS 531: Systems Analysis and Design Bl araaly Judad oIS 531
The aim of this course is to couer the topics related to the upper phases of the
information systems development life cycle, which are the following: Planning of
IS, The detailed analysis of IS, and the conceptual design of IS. He theologies,
Techniques, activities, Tasks, deliverables. And practical experiences related to the
execution of these phases will be covered in the course.

IS 542: Web-based Applications Gl Ao i ¢ Uy oS 542
The principles of the internet and its protocols, Learning how to design of a simple
home page using HTML, DHTML, CSS, The use of script language such as
JavaScript and VB script, the ADO and the XML.

IS 551: Data Warehouses_1 1_cliball clea ghua ;IS 551
Introduction to data warehousing, Evolution of dss, DW cameral topics, Data
warehouse structure: Granularity, Data warehouse design, Building dimensional
DW, OLAP tools, Aggregates, ELT- Extraction/ transformation/ load processes and
tools, Issues of DW Architecture, Enterprise DW vs. Data marts, DW and data
mining.

IS 552: Decision Support Systems 1 1A 3&5) asa alai IS 552
Approaches and techniques to construct and implement an effective computer-
based decision support systems (DSS). Alternative software development tools or
generators of a DSS. The role of computational tools (Simulation, Optimization,
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Statistical and. Other quantitative models) and computer information systems (MIS,
Al and ES) to support and enhance the capability of the DSS. Discussion and
analysis of real life case studies of integrated DSS is stressed throughout the cause.

IS 553: Data Mining_1 1_<libd) oo il IS 553
Knowledge discovery in databases data mining paces, Data cleaning and
preparation, Mining association rules, Classification, Prediction, Clustering, Web
mining, Applications of data mining, Mining advanced databases

IS 541: Information Systems Project il slral) alii e g pdia 510) IS 541
Management

Evaluation, selection, and organization of technical projects- concepts of the
network- based project management methodology. Network development. Project
planning, Scheduling, and control. Project cost management. Resource constrained
projects. A case study approach is adopted during the course. Commercial software
packages will be used throughout the course. The course will also introduce some
contemporary project management subjects such as: e-projects, and intelligent
project management.

IS 561: Introduction to Medical and Lgaadl g dlal) 4l slaal) dasia ;IS 561
Bio- informatics

Biomedical Informatics is an interdisciplinary field that combines knowledge of
information sciences and medical sciences to optimize the use and application of
biomedical data across the spectrum from molecules to individuals to populations.
This course will present students with an introduction to the field of biomedical
informatics through the use of core technologies and data science (computational
and analytical methods) and the use of health information technology to improve
patient outcomes/healthcare delivery. The course will focus on applications within
the medical domain.

IS 562: Bio and Applied Statistics Auhill g 5 gall glasy) ;IS 562
Fundamental statistical concepts related to the health and life sciences. Topics
include descriptive statistics, applications of probability, sampling, statistical
distributions, estimation, hypothesis testing, chi-square and Fisher's exact tests,
simple and multiple linear regression, one-way ANOVA, non-parametric statistics,
and use of computers in statistical analysis

IS 563: Medical and Biological A4kl c¥laall b Al clinli IS 563
Internet Applications Ll
Use of the Internet and access to it are growing throughout the world. How does
this link in, what are the effects and what are the benefits to healthcare? How e-
commerce is relevant to healthcare and the lessons learned are also discussed in this
course. This course includes the following topics: E-learning: online teaching and
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assessment; the application of theory to online learning, E-commerce, and E-health,
Internet resources in medical and bioinformatics, international digital libraries in
the area are also discussed and used in small termwork projects

IS564: Medical Expert Systems dalal) 5 ) i3 1 1S 564
This course highlights use of expert systems in medical applications. It considers
both clinical and operational expert systems (ES) as they are currently used and
explores future applications. Topics include reasoning methods, knowledge
representation, electronic medical records, disease management systems, and expert
systems/neural networks

IS 565: Medical Decision Support Aplal) ) AN A5 ae 3 a3 TS 565
Systems

This course highlights both clinical and operational decision support systems (DSS)
as they are currently used and explores future applications. Clinical DSS topics
include electronic medical records, computerized physician order entry, disease
management systems, automated documentation, Bayesian networks, Clinical
vocabularies, and Evidence-based medicine. Operational DSS topics include
Executive information systems, Consumer informatics, and Contract modeling.

IS 566: Ethical and Legal Aspects of 4y L8 o iigall IS 566
Medical and Bio- Informatics Ay gaal) g Apdal) dila glaal)
This course explores the ethical and legal issues applied to information access and
use in the health care environment. Topics include patient privacy and
confidentiality, data security, coding and reimbursement, conflicts of interest,
intellectual property rights, medical error reporting, and business/professional
responsibility.

IS 569: A Project in Medical and Bio- 4wkl Ailaglaall & Sl £ 9 pdia :IS 569
Informatics Ll
This component is the diploma project, which is essentially an exercise in
systematic independent study and work, which must be executed and reported on to
a satisfactory standard. The project provides students with the experience of
planning and bringing to fruition a major piece of individual or group work. The
course aims to encourage and reward creativity, imitative, Intellectual discipline,
Clarity of communicating ideas and application of effort. Group projects also give
the students a valuable experience of coordinating work with and organizing a
group that aims at a technical product. The project should be related to medical or
bio informatics.

IS 571: E-Commerce_1 1_4si5 A 3 i <18 571
The course addresses what electronic commerce is, how it is being conducted and
managed, and its major opportunities, limitations, issues, and risks, taking a
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managerial orientation and interdisciplinary approach. It contains sections on
applications, supporting electronic commerce, technological infrastructure, and
advanced topics like global electronic commerce and future directions. It
emphasizes E-Commerce Application and Implementation through Business
Models and Technology Essentials

IS 579: A Project in Business L slsiSiJlan B Aukil) g g ydall ;IS 579
Technology Sl
This component is diploma project, Which is essentially an exercise in systematic
independent study and work, which must be executed and reported on to a
satisfactory standard. The project provides students with the experience of planning
and bringing to fruition a major piece of individual or group work. The module
aims to encourage and reward creativity, imitative, Intellectual discipline, Clarity of
communicating ideas and application of effort. Group projects also give the
students a valuable experience of co- coordinating work with and organizing a
group that aims at a technical product. A wide range of tarsus can be under tanem,
but almost always leading to the implementation of an IS, software or other
information technology artifact.

IS 581: Geographic Information 1_48) jaal) cla glaal) o ; TS 581
Systems_1

The purpose of this course is to introduce the student with the fundamentals and
basic principles of geographic and land information systems and interdisciplinary
science topics, the topics will cover details of spatial data concepts and its origin in
different science branches, GIS data models, vector GIS and its characteristics,
advantages and limitations of vector mapping systems, topological and non
topological models, vector GIS capabilities, TIN model, Raster GIS, raster data and
its characteristics, advantages and disadvantages of raster mapping systems, raster
functions grid model; DTM.

IS 582: Geographic Information 4 gal) clagleal) ol ;IS 582
Networks

This course introduces current development of Internet mapping and advanced
cartographic skills for network-based mapping. This course is designed to provide
students an opportunity to explore methods associated with new developments in
geographic information technology, non-static, interactive maps and distributed
GIS, including distributed component technologies, graphic designs, and network
communications and distributed GIServices. The Internet convergence into what
can be called Distributed Mapping. Internet GIS functionality will be considered in
terms of system architectures.Three tiers and client-server architectures for GIS.
The concepts and features of Web-mapping applications. The Standards for spatial
interoperability

40



IS 583: Geographic Databases 48 pal) il a0 8 IS 583
To introduce students to applied methods and techniques for generating, managing,
and analyzing spatial information using full featured geographic information
systems to generate, process, organize, and analyze complex spatial databases,
spatial data transformation, managing vector and raster data in the geographic
database; building and maintaining a geographic database topology; maintaining
data integrity through subtypes, attribute domains, and relationship classes; and
sharing geographic database schema. Advanced understanding for modeling and
working with linear features in the geographic database. how to manage.

IS 584: Analysis and Design of 48 aal cilaglall alii aranaly Julai ;IS 584
Geographic Information Systems

The purpose of this course is to introduce the student to how to apply object-
oriented analysis and design (OOAD) methodologies in modeling the geographic
database. Identifying the objects stored in the geographic database and the
relationships between them. explains the steps involved in the geographic database
design process, from preliminary planning to schema creation, Investigate and
adapt industry standard data models, Inventory existing data, Analyze needs
assessments, Design classes, attributes, and relationships based on the conceptual
model, Diagram the design model using a common presentation style, Detail
specifications of the geographic database schema, Building a geographic database,
Loading data into the geographic database, Define an appropriate spatial reference
for feature classes and feature datasets, Conduct a pilot study.

IS 585: Web-based Geographic cugl Ao ) gal) il oy 1 IS 585
Applications

This course describes the most common techniques and standards for distribution of
geographical data via the Internet. Also, concentrate on methods for creating map
services on the Internet by use of web GIS software. Students will understand for
which GIS applications it is suitable to use the Internet. The course contains a
major individual project where the students set up their own map service on the
Internet. The architecture and application of web-based GIS.

IS 589: A Project in Geographic <laglhall alii b Aubi ggyda IS 589
Information Systems 4
The purpose of this course is to introduce the student to practical real world GIS
applications, students will be required to develop an application project in which
they are expected to show his/her accumulated knowledge gained from the
theoretical and practical courses and labs: setting up a spatial database, spatial data
input (data and topology), attribute input and data analysis, geocoding, address
matching, dynamic segmentation, spatial query and analysis, additional application
functions, developing and customizing the system, working with COM components
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of spatial objects, and developing user interface

IS 591: Selected Topics in  Claghal) alii 8o lida cle gaga :IS 591
Information Systems
This course aims at introducing students to novel topics in information systems that
need to be identified in a responsive manner as technology and its use evolve and
develop. This course is essentially a flexibility enhancing will be filled on a year-
by- year basis.

4d) gal) Claglaal) alii 8o lida Cile g ga :IS 592
IS 592: Selected Topics in Geographic Information System
This course aims at introducing students to novel topics in Geographic Information
systems that need to be identified in a responsive manner as technology and its use
evolve and develop. This course is essentially a flexibility enhancing will be filled on
a year- by- year basis.

Jlas ) ilaglaa Lin 5l 5385 (8 o ik e guda 94 : 1S 593
IS 593: Selected Topics in Business Information Technology
This course aims at introducing students to novel topics in Business Information
Technology that need to be identified in a responsive manner as technology and its
use evolve and develop. This course is essentially a flexibility enhancing will be filled
on a year- by- year basis.

IS 602: Software and Systems Quality phaill 5 il il B35 IS 602
Assurance

Software quality models, Software quality assurance, software testing, CMM and
its methodology. 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 & Software Engineering — IS implementation — IS
testing — IS documentation — IS installation — IS maintenance & Follow-up. Also,
the course will cover the Capability Maturity Model (CMM) requirements
regarding quality assurance.

IS 611: Advanced Database 1_4asiial) i) 2168 1S 611
Systems_1

Managing information resources. Data planning, Global information architectures,
Advanced data manipulation languages, Comprehensive DBMS facilitates, and 0-0
DBMS, analysis and data mining tools, Deploying and managing databases in a
distributed environment. Data integrity, Security, and privacy. Recent correlated
software packages should be used through labs.

IS 632: Object Oriented Analysis and i) ananail) g Judaill 5,k IS 632
Design
Introduction to modeling techniques (UML and design patterns). Research
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challenges, with reviews of ongoing research by faculty and outside speakers on
such topics as specification validation and software composition. Readings and
modeling exercises. Focus throughout is on large-scale software development as
seen in industry.

IS 651: Data Warehouses_2 2_clibd) cle i S 651
System development life cycle for Data Warehouses, Data Warehouse Structure:
Granularity, Data Warehouse Design, Building Dimensional DW, OLAP tools,
Aggregates, ELT- Extraction/Transformation/ Load processes and tools, Issues of
DW Architecture, Enterprise DW vs. Data Marts, DW and Data Mining.

IS 652: Decision Support Systems_2 2_ ) Al JAT) asa aBi3 (S 652
This course provides an overview of current trends in Decision support systems;
This mainly includes DSS methodology and also covers Rapid DSS application,
Management support systems and other techniques. Understand how management
uses computer technologies. Learn basic concepts of decision-making, Understands
decision support systems. Recognize different types of decision support systems
used in the workplace.

IS 654: Expert Systems 3 pdll alad IS 654
Architectures of Knowledge-based systems and expert systems, knowledge
elicitation, knowledge representation and knowledge management issues. The
nature of intelligent agents and techniques such as fuzzy logic, neural networks and
automated reasoning with applications to databases and web-based information
retrieval and indexing will be introduced. Emphasis will be given to the role that
such technologies play in supporting business and advanced information systems
applications.

IS 661: Medical Informatics Aulal) Aa laall 1S 661
This course provides the foundation for graduate study in medical and bio
informatics and covers topics such as medical records, clinical information systems
(hospital, outpatient, nursing, laboratory, pharmacy, radiology, etc.) integration of
computer systems in biological structure/sequence/function analysis and
comparison, data/information modeling, storage and retrieval. The focus of the
class content is on the Egyptian system of health care delivery and the role of
informatics within this system.

IS 653: Data Mining_2 2_clbyl) e quidddl oS 653
The course focuses on two subjects the essential data mining and knowledge
representation techniques used to extract intelligence from data and expense and
common problems from the fields of finance marketing, and operations/ service that
demonstrates the use of the various techniques and the tradeoffs involved in
choosing form among them. The area explicitly covered in the course is OLAP,
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Neural networks, Genetic algorithms, rule induction, fuzzy logic, Case- based
reasoning, and rule- bases systems. Recent correlated software packages should be
used thrush labs

IS 655: Knowledge Engineering 4 pal) dwia IS 655
Focuses on current methods of implementing Ai expert systems. Topics include the
structure of problem- soloing engines and knowledge bases for expert performance,
problem taxonomies, Methods to automate the acquisition of human experiential
knowledge, Methods to automate the expiation of problem- soloing behaviors,
examples of existing expert systems. And their application areas. Recent correlated
software packages should be used through labs.
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IT 501: Introduction to Information cila glaal) L gl 635 3 dadia :IT 501
Technology

Data, information, and knowledge processing. Computer hardware, software, and
networks. Introduction to information systems and database systems, and decision
support systems. Introduction to artificial intelligence applications in medicine,
expert systems. Introduction to medical imaging, programming principles.

IT 511: Computer Networks ulad) QT 511
Definition and objectives, Classifications, Topologies, Architecture, Standards,
Applications, ISO- OSI model, Switching techniques, Error detection and
correction, Network protocols, Routing strategies and techniques, Flow control,
Congestion control, Public switched data network. Internetworking, Introduction to
ISDN and B- ISDN. The main objective of this is to provide students with the
background to design implement, and use database management systems.

IT 513: Information Security e glrall (ali :IT 513
Introduction, Identification and authentication, Authorization rules. Data
classification. Basic data encryption and decry different encryption and decryption
techniques, Different types of ciphers, characteristics of good ciphers crypt
analysis, Public-key system, single key system and data encryption standards,
Threats, Safeguards and security objectives, security with some existing systems,
Security level. Computer virus protection, Privacy and data protection, designing of
secure system.

IT 521: Multimedia_1 1_Samial hailugl) :IT 521
Introduction to multimedia systems, Digital Audio, Digital video, Lossy and
lossless data compression, Predictive coding techniques, Transform coding
techniques, Scalar and vector quantization, Entropy encoding, Huffman coding,
Arithmetic coding, Adaptive techniques, Dictionary based coding (LZ11- LZ78-
LZW), JPEG compression, Motion estimation and compensation in video, MPEG
compression, Wavelet coding, Introduction to multimedia database, Network
considerations for multimedia transmission. Linear-referenced data for displaying
data that occurs along linear features.

IT 531: Pattern Recognition_1 1_hld) e caill : IT 531
Introduction, Probability theory, Bayes rule, Parameter estimation, Statistical
decision making: Discriminate functions, Measures of classification performance
and measures of classification risk, Non- parametric decision maling: Adaptive
discriminate functions, Minimum squared error discriminate functions, Clustering
techniques, Hierarchical clustering, Partitioning clustering, Artificial neural
network: Hop field nets- other PR systems: Syntactic pattern recognition examples.
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IT 561: Introduction to Remote B e Jadiu) 8 dadia I T 561
Sensing

This course will offer an overview of current remote sensing systems, focusing in
on the digital image processing techniques utilized to analyze data collected by
these systems. Major objectives of the course is introduce students to the
fundamental concepts of remote sensing and digital image processing, and explore
applications of these technologies, to introduce students to the electromagnetic
spectrum and its relationship to remote sensing, and to explain what is “sensed” in
the ultraviolet, visible, infrared, and microwave parts of the spectrum. The course
will review the fundamentals of remote sensing, and demonstrate present
applications of the technology. Another objective is to have each student become
familiar with the basic image processing techniques utilized when examining

imagery.

IT 562: Introduction to Global ol a8 gall cppat A dadia :IT 562
Positioning System

The purpose of this course is to introduce the student to GPS observation methods,
processing strategies, uncertainties and other characteristics associated with moving
marine, land airborne, and space vehicle positioning, orientation and attitude
applications. Description of GPS signal structure and derivation of observables,
characteristics of instrumentation, analysis of atmospheric, orbital, random and
non-random effects.

IT 563: Introduction to Web Gl clada ki b dadia 1T 563
Development
Introduction to WWW and basic concepts. Understanding the Internet as a network.
Overview of HTML. Design principles. Web standards. Designing web pages with
HTML. Creating Frames and forms. Overview of graphics and colors. Introduction
to JavaScript as a client side programing tool.

[T 564: Introduction to Cryptography i) jidd 8 4adia ;I T 564
Basics of modern cryptography, cryptographic tasks, public key cryptography,
Ciphers and hashes, cryptanalysis I, cryptographic software, cryptanalysis II.

IT 611: Advanced Computer 1_dasiial) quulal) e oI T 611
Networks_1

The principles and practice of computer networking, with emphasis on the internet.
The structure and components of computer, networks, packet switching layered
architectures, OSI 7 layer model, TCP/ IP, Physical layer, error control, Window
flow fontal, Local area networks (Ethernet, Token Ring, FDDI), Network layer,
Congestion control, Quality of service, multicast. Recent correlated software
packages should be used through labs.
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IT 612: Mobile Computing Al cladad) < IT 612
Antennas: Types; Radiation pattern ; Antenna gain — Propagation modes; Line of
sight transmission: Impairement; Fading in wireless enviroment and error
compensation methods; Satellite: orbits types; geostationary satellite; LEO satellite
; MEO satellite; satellite foot print; Capacity allocation: FDMA ; TDMA ; CDMA
and their combinations; Cellular networks: Architecture; Organization; Frequency
reuse; Operation; Functions; Handoff ; Power control; traffic engineering; First
generation mobile networks: AMPS (FDMA) — Second generation mobile
networks: GSM (TDMA), IS-95 (CDMA); Third generation mobile networks
(CDMA); Wireless LANs: Requirement; Application — Infrared LANs ; Spead
Spectrum LANs; Narrowband Microwave LANs; Wireless LAN standard (IEEE
802.11): Architecture ; Services ; MAC protocols.

IT 613: Data Security i) Guali :IT 613
Models of security, database, security, reliability and integrity, Sensitive data.
Multi- level data, Security protection of files, copy protection, personal computer,
Security, Security computer network and security. Recent correlated software
packages should be used thorough labs.

IT 621: Multimedia_2 2_banadial) ailu gl 1T 621
Multimedia is the combined use of text, graphics, sound, animation, and video. A
primary objective of this workshop is to teach participants how to develop
multimedia programs. Another objective is to demonstrate how still images, sound,
and video can be digitized on the computer. Participants in this workshop will
create their own multimedia courses using HyperStudio on the Macintosh platform.
HyperStudio is an authoring tool that allows you to develop an electronic stack of
cards that contain buttons, graphics, and text. Issues concerning multimedia design
and its use in education will be the focus of reading and class discussions
throughout the course of the workshop.

IT 631: Pattern Recognition_2 2 bl e Giadll 1T 631
This course is an introduction to the subject of pattern recognition. We will cover
theoretical foundations of classification and pattern recognition and discuss
applications in character, Speech and face recognition and some application in
automation and robotics. A tentative list of topics includes. Bayesian decision
theory, discriminate functions for normal class distributions, Parameter, Estimation
and supervised learning, Nonparametric techniques (Nearest neighbor rules, Parzen
kernel rules, Tree classifiers), Linear discriminate functions and learning
(Perception, LMS algorithms, support vector machines), Unsupervised learning and
clustering, Neural networks including multilayer percept- rons and radial basis
networks, and machine learning. Recent correlated software packages should be
used though labs.
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IT 633: Virtual Reality ) S a8 gl 1T 633
Virtual environment; 3D geometric modeling and transformation; Free form
deformation; Particle systems ; Physical simulation ; Human factors; VR hardware;
VR software ; VR applications.

IT 635: Robotics 1 1_™ o) :IT 635
Robot Arms (Axes, ranges, Off-set and In-line Wrist, Roll, Pitch and Yaw); End
Effectors;  Sensors (Micro-switches, Resistance Transducers, Peizo-electric,
Infrared, Laser and Vidicon Tubes); Application of Sensors (Reed Switches, Ultra
Sonic, Bar Code Readers); Hydraulic system units (Pumps, valves, solenoids,
cylinders); Electrical system units (stepper motors, encoders and AC motors);
Programming of Robots ; Safety Considerations

IT 636: Human Computer Interaction Al g ) G S :IT 636
Introduction to human- computer, Interaction, or how computers communicate with
people. Methodology for designing and testing and testing user interfaces,
Interaction styles (commend line, menus, graphical user interfaces, virtual reality),
Interaction techniques (including use of voice, gesture, and eye movement), Design
guide lines, and user interface management system software, Comprehensive
coverage of computer human interaction (CHI) importance, design, Theories, and
future dissection, Modeling computer interfaces, Empirical techniques for task
analysis and interface design of interaction, the scope of HCI: Different theories
and disciplines that contribute to HCI, HCI analysis: User analysis, task analysis,
environment and domain analysis, Human cognitive architecture: Perception,
memory, problem solving, Dialogue design: Input, Output devices and ergonomics,
embedded systems, Web usability, Interfaces for mobile devices, future systems,
Cscw, Influence son Design: Guidelines and standards in HCI, Conceptual design,
prototyping in HCI: Vertical, Horizontal, full throw- away prototypes, and
Empirical evaluation: Qualitative approach, research topics in evaluation
techniques students will design a small user interface, program a prototype, and
then test the result for usability. Recent correlated software packages should be
used through labs

IT 645: Advanced Computer dadia Claula aB3 2T 645
This course introduces the advanced features of computer systems and the new
developments in architecture and organization. Topics include Memory system
organization, memory mapping and hierarchies, Concepts of cache and virtual
memories, Storage systems, Standard local, High- performance 110, computer
communication, Pipelining, vector machines and memory management. The course
also includes a number of design projects, including simulating a target machine,
Architecture using a high- level language (HLL) Recent correlated software
packages should be used through labs.
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IT 661: Remote Sensing Systems day (8 edia) ola3:IT 661
The course will review the fundamental concepts of remote sensing and digital
image processing, and explore applications of these technologies, the
electromagnetic spectrum and its relationship to remote sensing, and the ultraviolet,
visible, infrared, and microwave parts of the spectrum. A major objective of the
course is to introduce students to the different types of platforms/payloads used in
remote sensing. Digital images and their properties. Data structures for image
analysis. Construction of 2D and 3D filters for image enhancement and analysis.
Segmentation and description of objects in images. Pattern recognition. Supervised
and unsupervised classification.

IT 664: Medical Imaging bl sisall) :IT 664
Signal processing in the spatial and frequency domains. Basic medical image
processing. Image reconstruction. Computer assisted medical diagnosis. Types of
medical imaging, Magnetic Resonance Imaging: Energy levels; effects of magnetic
fields; the spin system; precession; relaxation phenomena; basic pulse sequences,
inversion recovery and spin echo; field gradients; spatial information; basic
hardware. Ultrasound imaging: Basic propagation effects; main features of an
ultrasound scanner; diagnostic uses; artifacts; quality assurance; Doppler
equipment; therapeutic and surgical uses; bio effects and safety.

IT 665: Dynamic Web Pages Aaaalinal) cu ol Cladia 1T 665
Using CSS to design and develop web sites. Basic skills of XML. Writing programs
with JavaScript language. Using server side programming languages such as PHP,
ASP, Python. Using the Professional practices to improve the development of web
sites. Building interactive forms and using Databases. Professional Practices,
Usability, and Accessibility. Data driven design.

IT 666: Queuing Theory ol shall 455 1T 666
Markov chains. Stochastic process. Communication systems, computer networks
and manufacturing systems, may often be modeled as queuing networks with
multiple nodes and/or multiple classes, the performance of these systems may thus
be evaluated in terms of queue lengths, sojourn times or blocking probabilities in
queuing networks.
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