s A ol

Sloglably Sl 187

"
]

s T
Kafrelsheikfi University
Taculiqy of Camputers & Informatzbn

CS703: Advanced Multi-Agent Systems

The course covers advanced topics in multi-agent systems. It includes abstract architectures for
intelligent agents, concrete architectures for intelligent agents, agent programming languages of
multi agents, muiti-agent environments, agents comrmunications, agent interaction protocols,
societies of-ageiits, and search algorithms for agents, distributed problem solving and planning,
learning in multi agent systems.

C5704: Research Directions in Software Engineering

The course covers software engineering research directions, how to make a good research in
software engineering, principal research results of software engineering with attention to problem
selection, research paradigm, and validation of results. it also covers how research paradigm and
validation method are chosen to match the problem, and analyzes current and classical literature for
both the content of the work and the research strategy used.

C5705: Advanced Natura! Language Processing

This

his ourse presents the analytic and quantitative methods used in naturai language processirig and
Lrderstanding. It reviews the traditional analytic techniques for processing natural languages and
discusses advanced algorithms for parsing and discussing the shortcomings of the analytic
techniques. The course will also deal with the statistical language processing techniques at the level
of morphoiogy, syntax, and semantic, and its relation with current research in other linguistic
techniques such as statistical machine translation. The problems of statistical processing technigues
will also be discussed.

£5706: Analysis and Design of Algorithms

In this course, you will learn several fundamental principles of algorithm design. You will learn the
divide-and-conquer design paradigm, with applications to fastsorting, searching, and multiplication.
You will learn several blazingiy fast primitives for computing on graphs, such as how to compute
connectivity information and shortest paths. Finally, we will study how allowing the computer to "flip
coins” can lead to elegant and practical algorithms and data structures.
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C5707: Advanced Topics in Computer Systems & Parallel Processing

Current research areas in computer systems and parallel processing will be covered. Such areas
include advanced research topics in compilation techniques, operating systems, real-time systems,
abstract machines, concurrent and distributed systems, mapping, load balancing, and fault tolerance.

4 amasi o ¢ . # aman s, o

€S708: Compilers Construction

Study classical compiler optimizations and the trade-offs between hardware assisted and compiler
assisted instruction level parallelism. Explore the integration of recent architectural advances with
compiler design, including control and data speculation, predication, and multi-threading. Study
dynamic re-compilation and feedback-directed compilation.,

£5709: Advanced Soft Computing

hie coursa covers the following. Type-2 Fuzzy sete. Emzedded fuzzy sets. Rough sets. Rough Neural
camputing. Rough-iuzzy nybridization. Granular Computing. Flexible neuro-fuzzy systems. Near
sefs. Grammatical evolution. Immune . sysiems. Mathematics of soft computing. Advanced

acplications of soft computing.

C5710: Advanced Operational Research

This course includes methods and algorithms for unconstrained nonlinear optimization, nonlinear
optimization, Characteristics of Dynamic Programming, deterministic and non-deterministic (DP),
Concepts of multistage decision-making, recursive equations, forward and backward recursion.

C5711: Advanced Topics in Computer Science

Topics that are not included in the curriculum and seems to be needed should be suggested as an
elactive course by the €S Department, approved by the Faculty Council, and listed under this course
number.
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Courses of Information System

1S501: Databases

Evolution of database management systems Relational Data Model and Relationai Algebra,
Structured Query Language, Entity Relationship Modeling and Design, ERM to RM Conversion,
Tables Normalization.

1S502: Introduction to Decision Support System

The course will introduce the principles of problem identification and definition, model formulation,
solution - approaches, analysis and implementation. Concepts and methods of DSS and the
comporents of a computer-based DSS will be discussed, Approaches and techniques to construct
and implement an effective cornputer-based, DSS, Computational tools in DSS, Case study.

15503: Introduction to Geographic information System

Fundamentals of Geographic Informaticn System ccncepts to create, edit, and query spatial data.
An introduction o maw projections, c-nordinafe sysiems, data capture, attribute tables, data

canipulation, rernote sensing, aerial and satellite imagery and using Global Position Systems (GPS).

ravsierring data to GIS data models. Spatial relaticnships analysis and making decisions from
prasentea information through various geo-processing techniques. Using GIS in many fields. Hands-
on experience in GIS techniques using appropriate tools.

15504: Data Mining

This course provides students exnostre to important developments in large-scale database systems
and the analysis of this data to aid business decision making. This course then discussas
fundamental concepts relating ‘to data rnining, data mining applications in a aumber of
business decision making contexts, and data mining software and procedure. Data mining
techniques will be reviewed, with the opportunity for specific students to explore research
opportunities in greater depth.

I5505: Simulation and Modeling

Introduction into modeling and simulation approaches, covering continuum methods (e.g. finite
element analysis), atomistic simulation (e.3. moelecular dynamics) as well as guantum mechanics.
Atomistic and molecular simulation meLhodf are new tools that allow one to predict functional
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material properties such as Young's modulus, strength, thermal properties, color, and others directly
from the chemical makeup of the material by solving Schrodinger's equation (quantum mechanics).
This approach is an exciting new paradigm that allows to design materials and structures from the
bottom up —— to make materials greener, lighter, stronger, more energy efficient, less expensive; and
to produce them from abundant building blocks. These tools play an increasingly important role in
modern engineering! In this subject, you will get hands-on training in both the fundamentals and
applications of these exciting new methods to key engineering problems.

IS506: Selected Topics in Information System

Topics that are not included in the curriculurn and seems to be needed should be suggested as an
elective course by the IS Department, approved by the Faculty Council, listed under this course
number,

IS507: Software Engineering

Jverview of software engineering, software requirement: requirement engineering processes,
system models, software prototyping. Design: architecture design, distributed system architecture,

soject-oriented design, user interface design.

iS601: Knowledge Engineering

This course reviews essential principles of knowiedge management (KM) and teaches different levels
of knowledge management solutions such as KM processes, KM systems, KM mechanisms, different
KM infrastructure. Then it investigates different knowledge management 5/stems such as krnowledge
capture systems knowledge sharing systems, and knowledge discovery system

IS602: Software and Systems Quality Assurance

This course introduces concepts, metrics, and models in software quality assurance. The course
covers components of Software Quality Assurance Systems before, during, and after software
development. it presents a framework for software quality assurance and discuss individual
components in the framework such as planning, reviews, testing, configuration. management and
so on. It also discusses metrics and models for software quality as a product, in process, and in
maintenance. The course will inciude case studies and hands on experiences. Students wiil deveiop
an understanding of software guality and approaches to assure software quality.
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1S603: E-Cominerce

An overview of the principles of E-Commerce. The origin and growth of E-Commerce. Technologies
that support the development of E-Commerce applications. Business models and strategies for E-
Commerce. Legal issues related to E-Commerce such as privacy, consumer rights, and intellectual
property. Information intercharge and application sharing via extensible markup languages and wab
services to support logistics and operation management.

15604: Object Oriented Analysis and Design

The objective of the course is to provide students with a working knowledge of the underlying
Fundamentals of object-oriented design and analysis and the current state of practice. Object-
oriented analysis involves developing conceptual models of the probiem domain of a software
product. Object-criented design involves developing models of the software solution to the problem
ciarified during analysis and constructing programs that implement the design models. A
fundamental objective of the course is for students to learn to think in terms of objects, so that they
can identify the objects in a >vste’ n and assigin responsibilities to system components,

I5605: Advanced Topics in Data Mining

he course covers advanced topics in data mining including: Multidimensional data clustering, data
rining in unconventional databases, mining stream data, graph database mining, Web mining, Mulii
relational Data Mining, Multimedia & Text Mining.

i5606: Advanced Distributed Databases

The course covers new advanced concepts in distributed databases including: databases on mobile
and wireless networks, database for peer-to-peer systems, databases in the cloud computing
environments.

IS607: Data Warehouses

This course provides students exposure to important developments in large-scale database systems
and the analysis of this data to @id business decision making. Initial classes describe major data
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storage tools useful in data miniag, to inciude data warehousing, data marts, and on-line analytic
processing (OLAP).

IS608: Advanced Database Systems

Advanced Course In Database Systems: this course s designed as a 3rd database course, it goes
beyond the relational database and covers object-oriented conceptual data modeling, UML and EER
object-oriented conceptual data models, object-oriented databases, object-reiational databases,
and databases and the Web. A focus on database innovations and new technologies such as
integration of databases, XML Databases, and data-warehouses are also included.

1S609: Advanced Topics in Information Retrieval Systems

The course introduces advanced topics and research advancements in information retrieval. It
includes: Indexing for information retrieval, evaluation of R systems, relevance feedback and query
sxpansion, and recommendation in IR systems, probabilistic information retrieval, clustering and

classification in information retrieval.

15610: Information Security

This course will describe the basic principles of information System security, including cryptography
identifications and authentications, access control models and mechanisms, multilevel database
security, steganography, Internet security, and planning and administering security. The students will
gain an understanding of the threats to information resources and learn about counter
measurements,

1S611: Expert Systems

Students learn how to build a rule-hased expert system in a variety of application areas. They also
learn advanced programming techniques which include topics of inexact reasoning, intelligent
database management methods, and how to develop a community of expert systems which
Cooperate over a blackboard structure. Students are also given the opportunity to demonstrate their
understanding of the technology by building a rule-based expert system that addresses a
real-world problem. The course prepares students for graduate research in the ares of expert
systems,
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1$612: Advanced Applications in Modeling and Simulation

This course will focus on studying advanced approaches to computer simulation. Topics include:
recent trends in simulation methodologies, simulation techniques and languages; hybridization of
simulation approaches; recent algorithms for validation and verification. Several case studies will be
explored in details.

IS613: Advanced Topics in Information System

Topics that are not included in the curriculum and seems to be needed should be suggested as an
elective course by the IS Department, approved by the Faculty Council, and listed under this course
number.

19818 Research Methods and Tools

The course objective is to t2ach students scientific research methods and help students develop
agsential research skilis nesded to succeed in conducting research, critical thinking and analytical
skilis, publishing research, and becorning part of the research community.

IS70: Research Topics in Information System 1

The course consists of formal lectures and the study and discussion of research papers appearing in
the current literature in topics not covered by other courses. Students will be expected to participate
in the presentation of the lecture material. Topics chosen for study will be by arrangement with the
IS department.

IS701: Research Topics in Information System 2

The course consists of formal lectures and the study and discussion of research papers appearing in
the current literature in topics not covered by other courses. Students will be expected to participate
In the presentation of the lecture material. Topics chosen for study will be by arrangement with the

IS departmient,
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IS702: Databases for New Computing Platforms

The course considers the impacts and requirements of new computing platforms on building
database management systems, like new storage devices (e.g. flash memories), new hardware
technologies (e.g. GPUs), and new computer architectures (e.g. multicore processors).

1$703: Systems Analysis and Design Methodologies

The course covers advanced topics in information systems engineering including: Information
systerns requirements definition, information systems design methodologies, information systems
implementation, information systems quality, information systems auditing.

I1S704: Web Mining

This course introduces techniques of mining information from the web. It includes studying data
seurcas on the web, and personalization techniques. it also covers basic and advanced techniques
o texb-based infarmation systems: efficient text indexing; Boolean and vector space retrievai
raoaels. it includes wen search strategies and web metadata; text/web clustering, classification and
ext mining. Research dicections 'n web mining will be also discussed.

IS705: information Security

course studies the key facets of information security, from theory to applications in a
networked environment. Tooics to be covered include symmetric key cryptosystems, number
theoretical Fundamentals, public key cryptosystems, authentication, key exchange, access
control, Internat  security architecture, and emerging security standards. Access Control
Categories and Types. Access Control Threats, Access to Systems/Data, Access Control Technologies,
Assurance Mechanisms. Cryptography, Physical Security, Layered Defense Model. Infrastructure
Support Systems, Equipment Protection. Security architecture and design.  Security Models and
Arcnitecture Theory, Security Evaluation Methods and Criteria. Business Continuity Planning and

Disaster Racovery Planning. Telecommunications and Network Security.
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I5706: Advanced Topics in Data Engineering

The course considers new directions in research progress in data engineering. Topics include
advanced transaction data models, multidimensional data organization, data cleaning, and data
provenance.

I5707: Advanced Information Retrieval Systems

The course introduces advanced topics and research advancements in information retrieval. [t
includes: Indexing for information retrieval, evaluation of IR systems, relevance feedback and query
expansion, and recommendation in IR systems, probabilistic information retrieval, clustering and
classification in information retrieval,

I5708: Topics in Management of spacial Data

The course covers techniques and issues in managing non-traditional data like geographic

datahases, moving ohjects databases, sbatial and termroral data, RDF data ...

i570%: Business Process Modeling and Workflow Systems

The course introduces concepts of business processes, business process management and modeling.
Itincludes the topics: Business processes definition, process modeling, BPMN for process modeling,
process analysis and transformation, process orchestration.

15710: Advanced Topics in Information System

Topics that are not included in the curriculum and seerns to be needed should be suggested as an
elective course by the IS Departmeant, approved by the Faculty Council, and listed under this course
number.
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Courses of Information Technology
IT501: Computer Networks

Classifications, topologies, Architecture, standards, Applications, 1SO-OSI model, Switching
techniques, Error detection and Correction, Network protocols, Routing strategies and techniques,
Flow controi, Congestion control , Public switched data network. Internetworking; Introduction *o
iISDN.

1T502: Multimedia Technolegy

Digital Audio; Digital Video; Loss and lossless data compression; Predictive Coding techniques;
Transform coding techniques; vector quantization Techniques; Entropy Encoding; Huffman coding;
JPEG compression; Motion estimation and compensation in video; MPEG compression; Multimedia
Database; Network considerations for multimedia transmission.

{T503: Network Security
tMathernatical Tools for Security. Conventional Symmetric Encryption Algorithms. Modern Symmetric
Encryption Algorithms, Stream Ciphers and ©seudo Random Numbers. Public Key Cryptography.

Hazhes and Message Digests. Digital Signatures, Certificates, User Authentication. Authentication of
Systems. Electronic Mail Security. IP and Web Security. Electronic Commerce Security.

IT504: Digital Signa! Processing

Introduction to discrete time signals and systems, linear time invariant systems, Fast Fourier
transform; Digital Filter design ; Implementation aspect of DSP algorithms.

IT505: Probability and Statistics

Probabilities and Sampling space - Conditional probability- Bayes theorem — Random variables -
distribution functions- rnoments and moment generating function - estimation theory- Linear
Regression- correiation- Applications,

IT506: Introduction to Web Development

Web site planning and designs - creation of design documant and information architecture - Hands
on develcoment - writing the code - HTML and XML,

Ao
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'T507: Selected Topics in Information Technology

Topics that are not included in the curriculum and seems to be needed should be suggested as an
elective course by the iT Department, approved by the Faculty Council, listed under this course
number.

IT601: Advanced Multimedia Systems

This course will show the following: multimedia applications development. The business of
multimedia. The development team. The design of interaction. Data capturing. Web based
multimedia. Shrink - wrapped multimedia. Distributed multimedia.

IT602: Image Processing

This course covers the advanced research topics of image processing which include image
digitalization, description, enhancement, segmentation, image transforms, filtering, restoration,
cading and retrieval,

7603 Pattern Recognition

This course will review the following: Support Vector Machines and Kernel methods. Learning by
demonstration. Graphical models. Latent continuous variables methods. Sequential data Model
combination.

%

IT604: Network Algorithms and Simulation Techniques

This course covers concepts necessary for the study of networking performance and algorithms. it
focuses on algorithms, and optimization techniques that are most commonly used to solve complex
problems in networking. Major topics include, introduction to algorithms and graph theory,
algorithms for solving common problems in networks such as, switch scheduling, multicast tree
construction, routing, and packet matching, fundamentals of sirmulation and analytical modeling
techniques simulator design and mode! calibration.
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IT605: Human Computer Interaction

A discipline concerned with the design, evaluation, and implementation of interactive computing
systems for human use and with the study of major phenomena surrounding them. The course
considers the inherently multi- and interdisciplinary nature of HCl and situates various HCl issues in
the organizational and societal contexts. It introduces theories of human psychology, principlés of
compuiter systemis and user interfaces designs, a methodology of developing effective HCI for
Information System, and issues involved in using technologies for different purposes. It is intended
to give students an overview of the entire HCI field by covering major aspects of it. Students will
have an opportunity to explore further on topics of their interest. The course will thus provide a
background for students to practice system design, selection, evaluation, and use with the
knowledge of human characteristics, interaction styles, use context, task characteristics, and design
processes.

IT606: Mobile Computing

l“ala management on isternet data extraction, integration, indexing, searching, clustering,
and peer-to-nzer; data management on wireless networks: indaxing, caching, scheduling and
troadeasting of dala on wireless channels, modeling, indexing and querying in location-bhased
Information System. Information Retrieval. Wireless Data Access and Dissemination. Information
Retrieval on the Web. Search Engine Log Analysis. Peer-to-Peer Search. Caching in Wireless Data.

Indexing Broadcast Data. Location-dependent Information services.

IT607: Robotics

The course covers the following topics: Robot Design. Direct and Inverse Kinematics. Path Planning
and Mction Contrel. Navigation Aigorithms and Sensor-Based Navigation. Robot Vision and Qther
sensors. Multi-Agent Rebotics.

iT608: Coding Theory

This course covers various topics in coding and information theory. Topics include: Channels,
introguction to information theory, Shannon fundamental thecrem, Linear codes, Hamming codes,
Reed- Mulier codes, cyclic codes, BCH codes, Reed- Solomon codes, perfect single-errar correcting
codes, the Golay codes, Uloyds theorem, weight enumerators, the Mac Williams equation, quasi-

syrnmetric designs, self-orthogonal codes and desian
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IT609: Advanced Computer System

The course covers advanced Topics i computer architecture, and operating systerns. Evolution of
computer architectures; computer performance; advanced pipelining; memecry organization:
hardware aspects of interconnection networks, Computer systems, in an open era, included variety
of hardware devices ranging from hand-held devices to large powerful computers, challenges of
openness and trends in their solutions. Topics such as cloud computing, mobile computing,
enterprise systems, service-oriented architectures, among other new trends in computer system
hardware and software are also covered.

IT610: Machine Vision Technology

The course provides an intensive coverage to the process of generating a symbolic description of
an environment from an image. Lectures describe the physics of image formation, motion vision,
and recovering shapes from shading. Binary image processing and filtering are presented as
preprocessing steps. Further topics include photogrammetric, object representation alignment,

o

>l and computational vision. Applications to robotics and intelligent machine interaction

- ooy X
ataing VL
4

ars diseussad.,

iT611: Advanced Topics in Information Technology

Topics that are not included in the curriculum and seems to be needed should be suggested as an
elective course by the IT Department, approved by the Faculty Council, and listed under this course
number.

IT701: Research Topics in Information Technology 1

The course consists of formal lectures and the study and discussion of research papers appearing in
the current literature in topics not covered by other courses. Students will be expected to participate
in the presentation of the lecture material. Topics chosen for study wili be by arrangement with the
IT department.

Al
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IT701: Research Topics in Information Technology 2

The course consists of formal lectures and the study and discussion of research papers appearing in
the current literature in topics not covered by other courses. Students will be expected to participate

in the presentation of the lecture material. Topics chosen for study will be by arrangement with the |
IT departmer:t.

IT702: Advanced Computer Networks

This course introduces recent development in computer and communication networks. Topics
include: Traffic Characteristics, Source Policing, Scheduling and Quality of Service, Wireless
Cornmunication, Tracking of Mobile Users, Performance of Computer networks.

IT703: Advanced Pattern Recognition

study of the extraction of concepts from large high-dimensional datasets, Statistical Fundamentals;
techiniques such as supeivised neural networks, unsupervised neural networks, decision traes,
association rules. Bayesian classifiers, inductive logic programming, genetic algorithms, singular
vaile decompositiorn, nierarchical clustering.

IT704: Digital Image Processing

Introduction to image processing. lllumination and imaging technigues. Planar and stereo-vision,
pixel representation, preprocessing, smoothing, enhancement, and equalization. Edge detection,
gradient, Laplacian, thresholding. Segmentation, linear, polygonal, and Fourier descriptors.
Introduction to 3D structures. Shape matching, search approaches, interpretation, and recognition,
Various methods of pattern recognition, extraction methods, statistical classification, minmax
procedures, maximum likelihood decisions, data structures for pattern recognition, case studies.

1T705: Advanced Topics in Digital Signal Pfocess%.ng

This course addrasses the following topics: A very short review of Discrete-Time Signals and Systems,

-and fundamental concepts of optimal linear filters. Eigen analysis, Least-Mear-Squared (LMS) and
Recursive-Least-Squares (RLS) algorithms, tracking and convergence analysis of the genaralized
LMi=-type algorithrs in mean-squared-errorsensa fundamental concepts :)f array signal processing.
Source localization and spectrai estimation.
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IT706: Computer Vision

Vision perception and visual illusion. Edge detection. Prirmal sketch. Line-drawing interpretation.
Shape from shading. Stereopsis. Shape from contour. Texture. Mation perception and optical flow.
2.5Dand 3D maps. Object representation. Object recognition.

IT707: Robotics

Introduction to Robotics. Motion coordination, configuration space and task space. Mathematical
operators, direct and inverse geometric method, direct and inverse vibration method. Robot
Programming, effectors-level and object-level, and applications. Practice of robot programming.
Introduction to sensors systems and robotics vision. Architectural aspects of robotics systems.

1T708: Speech Processing

The course introduces students to the rapidly developing field of automatic speech recognition.
Tonics include: algorithmic aspects of speech recognition systems, search algorithms, stochastic
madeling. language modeling techniques, various approaches to speech recognition, advanced
techniques used for acoustic-phonetic modeling, robust speech recognition, speaker adaptation,
processing paialinguistic information, speech understanding, and multimodal processing.

IT709: Advanced Topics in Information Technology

Topics which are not included in the cuiriculum and seems to be needed should be suggested as an
Elective course by the IT Department, approved by the Faculty Council, and listed under this course

number.
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