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GN %01 seminar

This course provides a forum for students to discuss and generate
ideas on issues related to a variety of applied social research. Students
conduct an in-depth study of a research topic of their choice. discuss issues
with experts in the field of research. work in discussion groups. debate and
problem solve on selected issues. In the research seminar. the students are
given an opportunity to integrate their knowledge. skills and practical

experience gained in the program.

GN 602 Basic of Scientific Research

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 workplacec as well as
interaction with staff and students while attending their Masters course.
Contemporary skills of scientists including hypothesis development.
experimental controlc 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 thisc Requirements analysis.
Modelling - testing hypothesisc Research statisticsc and Audit. Cases in

information systems will be used to demonstrate these concepts.

Probability and Statistics CS 603

Probability theory is the branch of mathematics that deals with
modelling uncertainty. It is important because of its direct application in
areas such as genetics. finance and telecommunications. It also forms the

fundamental basis for many other areas in the mathematical sciences
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including statisticsc modern optimization methods and risk modelling. This
course provides an introduction to probability theory. random variables
and Markov processes. Topics covered are: probability axioms. conditional
probability; Bayes' theorem; discrete random variablesc moments.
bounding probabilities. probability generating functions. standard discrete
distributions; continuous random variablesc uniform. normal. Cauchy.
exponentialc gamma and chi-square distributions. transformations. the
Poisson process; bivariate distributionsc marginal and conditional
distributionsc  independence. covariance and correlation. linear
combinations of two random variables. bivariate normal distribution;
sequences of independent random variablesc the weak law of large
numbers. the central limit theorem; definition and properties of a Markov
chain and probability transition matrices; methods for solving equilibrium

equations. absorbing Markov chains.

Operation Research  CS 605

Dynamic programming is a neat way of solving sequential decision
optimization problems. Integer Programming provides a general method of
solving problems with logical constraints. Game theory is concerned with
mathematical modelling of behavior in competitive strategic situations in
which the success of strategic choices of one individual (person. company:

server. ...y depends on the choices of others.

Parallel Algorithms  CS 601

This course is about the design and analysis of parallel and distributed
algorithms. We study specific algorithms for a variety of problems. as well
as general design and analysis techniques. Specific topics include searching:
sorting. algorithms for graph problems. efficient data structures. lower
bounds and up- completeness'. Recent correlated software packages should

be used through labs.

Algorithmic Graph Theory CS 602
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The module is concerned with studying properties of graphs and
digraphs from and algorithmic perspective. The focus is on understanding
basic properties of graphs that can be used to design efficient algorithms.
The problems considered will be typically motivated by

algorithmic/computer science/IT applications.

Advanced Operating Systems CS 604

The core of the course contains concurrent programming (Threads
and synchronizationy. Inter address communication. and an introduction to
distributed operating systems. Other topics may be added. especially in con
junction with related programming projects. Such topics include memory
management (especially virtual memory subsystemsy. Dynamic libraries.

"avant-garde" kernel architect tares (micro kernels

Image and Pattern Recognition CS 605

This course gives an introduction to the main methods of image
analysis and pattern recognition. Like Digital image acquisition and
properties. Pre-processing: geometric transforms. linear filtering. image
restoration. Introduction to Mathematical Morphology Examples and

applications

Data Security  CS 606

This course deals with topics in cryptography and data security.
Students learn fundamental technical tools for cryptography and data
security. as well as how to combine the tools to support various security
requirements in computerized data processing. data storing and

communication.

Advanced Computer Graphics CS 607

This course is intended to provide a graduate-level introduction to
modern computer graphics. We will cover some of the basic background
of 3D computer graphics in the areas of geometry. physical simulation and

rendering. The course is intended to bring incoming graduate students or
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advanced undergraduates up to the research frontier. and prepare them for
further work in the field. As such. at least half the material in the course
will go over topics of current research interestc such as the physical
simulation and coupling of solids and fluidsc and precomputation-based

methods for real-time rendering.

Natural Language Processing CS 609

Algorithms for processing linguistic information and the underlying
computational properties of natural languages. Morphologicalc syntactic.
and semantic processing from a linguistic and an algorithmic perspective.
Focus is on modern quantitative techniques in NLP: using large corpora«

statistical models for acquisition. representative systems.

Advanced Web Technologies CS 610

The Advanced Web Technologies pathway is centred around a core
theme of the same name. Advanced Web Technologies. and combines it
with a choice of closely related yet complimentary themes. including
Software Engineering 1 & 2. Making Sense of Complex Datac and
Learning from Data. Students following this theme will gain an
understanding and insight into the technologies that deliver the Web as we

see it today

Design of Network Protocols CS 611
This course covers the core concepts in the design of computer

networks and network protocols

Mobile Computing CS 612

This course will give you an understanding of mobile computer
systems particularly in the context of wireless network systems such as
2G/3G/4G mobile telephony. data networks. and other wireless networks
and infrastructure. The course emphasises how to interface hardware to

mobile computing devices. and programming those devices.
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Cloud Computing CS 613

The transition from a Classic Data Center environment to Virtual
Data Center in your journey to the Cloud. virtualization at each layer —
compute. storage. network. desktop. and application — along with business
continuity in a VDC environment. Cloud computing basics. infrastructure
components. service management activities security concerns. and

considerations for Cloud adoption.

Data Mining Algorithms CS 614

The knowledge discovery process includes data selection. cleaning:
coding. using different statistical and machine learning techniques. and
visualization of the generated structures. The course will cover all these
issues and will illustrate the whole process by examples. Special emphasis
will be given to the Machine Learning methods as they provide the real
knowledge discovery tools. Important related technologies. as data
warehousing and on-line analytical processing (OLAP)y will be also

discussed

Multimedia and Communications CS 615

This  course  introduces  technologies  for  multimedia
communications. We will address how to efficiently represent multimedia
data. including video. image. and audio. and how to deliver them over a
variety of networks. In the coding aspect. state-of-the-art compression
technologies will be presented. Emphasis will be given to a number of
standards. including H.26xc MPEG. and JPEG. In the networking aspect.
special considerations for sending multimedia over ATM. wireless. and IP
networks. such as error resilience and quality of service. will be discussed.
The H.32x seriesc standards for audiovisual communication systems in

various network environments. will be described

Bioinformatics CS 616
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This course covers computational techniques for mining the large
amount of information produced by recent advances in biology. such as

genome sequencing and microarrray technologies.

Internet of Things CS 617

In this coursec we will explore the convergence of multiple
disciplines leading to todays’ Smartphones. You will learn about the birth
and evolution of Telephony Networks. Broadcast Networks (TV and
Radioy and Consumer Electronics. We will discuss the impact of Internet.
(nultimediay content. smartphones and apps on everyday lives. We will
then look at how this emerging platform called the Internet of Things —
wherein billions and trillions of devices communicating with each other
and “the cloud” — could enable unprecedented. innovative products and

services

Big Data fundamentals CS 619

Definition of "Big Data"? [The dimensions of Big Data. Scaling
problems. HDFS and the Hadoop ecosystem.The basics of HDFS.
MapR educe and Hadoop cluster. Writing MapReduce programs to answer

questions about data. Hive (Hbase. PigcdMapR educe design patterns.

Machine Learning CS 620

This course provides a broad introduction to machine learning and
statistical pattern recognition. Topics include: supervised learning
(generative/discriminative learning. parametric/non-parametric learning:
neural networksc support vector machinesy; unsupervised learning
(clustering. dimensionality reduction. kernel methods); learning theory
(bias/variance tradeoffs; VC theory; large marginsy; reinforcement learning

and adaptive control.

Selected topics 1 CS 621
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[t is an introductory course into the open and hot research areas of
computer science. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Selected topics 2 CS 622
It is an introductory course into the open and hot research areas of
computer science. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Advanced Database systems IS 602

Approaches for managing large volumes of data e.g.c use of
MapReduce. Many additional key database topics from the design and
application-building perspective are also covered: indexes. views:
transactions. authorization. integrity constraints. triggers. on-line analytical

processing (OLAP). JSON¢ and emerging NoSQL systems

Advanced Software Engineering CS 624

The aim of the course is to study and analyze advanced concepts
directions. Principles. And methodologies using the literature. Text. and
handsets that pentane to major goalsc problems and issues in software
engineering. The emphasis is to treat software design and system modeling
in systematic and programmatic ways. The contents of the course are

broadly divided into three parts.

Mining Massive Data Sets IS 628
Uses of data mining. advanced data mining algorithms. associative
and sequential patterns. data clustering. Market basket analysisc and data

cleaning

Social and Information Networks CS 629
The course will cover recent research on the structure and analysis of

such farge social and information networksand on models and algorithms
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that abstract their basic properties. Class will explore how to practically
analyze large scale network data and how to reason about it through

models for network structure and evolution.

Application of big data CS 630

The Big Data Applications and Analytics course is an overview
course in Data Science and covers the applications and technologies (data
analytics and cloudsy needed to process the application data. It is organized
around rallying cry: Use Clouds running Data Analytics Collaboratively

processing Big Data to solve prob-lems in X-Informatics.

Data Visualization CS 632

Principles of data visualization. Graphing and visualization
algorithms. Image processing techniques. Scalability concerns
Selected topics 1 CS 633

[t is an introductory course into the open and hot research areas of
Big Data. The selected topics in this course will be chosen by the board of
the Faculty of Computers and Information. Fayoum University.
Selected topics 2 CS 634

[t is an introductory course into the open and hot research areas of
Big Data. The selected topics in this course will be chosen by the board of
the Faculty of Computers and Information. Fayoum University.
Big Data Analytics CS 635

This course shall provide the fundamental knowledge to equip
students being able to handle those challenges. This discipline inherently
involves many fields. Because of its importance and broad impact. new
software and hardware tools and algorithms are quickly emerging. A data
scientist needs to keep up with this ever changing trends to be able to
create a state-of-the-art solution for real-world challenges.
Computational Thinking and Big Data CS 636

This coursec learn how to apply computational thinking in data

science. You will learn core computational thinking concepts including
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decomposition. pattern recognition. abstraction. and algorithmic thinking.
You will also learn about data representation and analysis and the processes
of cleaning. presenting. and visualizing data. You will develop skills in
data-driven problem design and algorithms for big data. The course will
also explain mathematical representations. probabilistic and statistical
models. dimension reduction and Bayesian models. You will use tools such
as R MOA and data processing libraries in associated language
environments.
Programming for Data Science CS 637

This practical course. targets individuals who have introductory level
Python programming experience. The course teaches students how to start
looking at data with the lens of a data scientist by applying efficient. well-
known mining models in order to unearth useful intelligence: using
Python. one of the popular languages for Data Scientists. Topics include
data wvisualization. feature importance and selection. dimensionality
reduction. clustering. classification and more! All of the data sets used in
this course are gathered live-data or inspired by real-world domains that

can benefit from machine learning.
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GN =01 seminar

This course provides a forum for students to discuss and generate
ideas on issues related to a variety of applied social research. Students
conduct an in-depth study of a research topic of their choice. discuss issues
with experts in the field of research. work in discussion groups. debate and
problem solve on selected issues. In the research seminar. the students are
given an opportunity to integrate their knowledge. skills and practical

experience gained in the program.

GN 602 Basic of Scientific Research

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 workplacec as well as
interaction with staff and students while attending their Masters course.
Contemporary skills of scientists including hypothesis development.
experimental controlc 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 thisc Requirements analysis.
Modelling - testing hypothesisc Research statisticsc and Audit. Cases in

information systems will be used to demonstrate these concepts.

Decision Support and Intelligent Systems IS 601
This course provides an introductory treatment of decision analysis.
along with elements of human cognition under uncertainty. The intended

participants are students who want to learn more about decision making
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under uncertainty and tools that can be used to support it. Knowledge of
these tools may prove useful in your personal decision making and in
decisions that you will be making during your professional career. Should
you choose to become a professional supporting decisions of others and

this is a good way to make a living)

Advanced Database Management IS 602

Approaches for managing large volumes of data e.g.c use of
MapReduce. Many additional key database topics from the design and
application-building perspective are also covered: indexes. views:
transactions. authorization. integrity constraints. triggers. on-line analytical

processing (OLAP). JSON¢ and emerging NoSQL systems

Information Systems Security IS 603

This course introduces the concepts and issues related to securing
information systems and the development of policies to implement
information security controls. Topics include the historical view of
networking and security. security issues. trends. security resources. and the
role of policyc peoplec and processes in information security. Upon
completion. students should be able to identify information security risks.
create an information security policy. and identify processes to implement

and enforce policy.

Data warehousing and Mining IS 605

Data warehousing and data mining are two major areas of
exploration for knowledge discovery in databases. These topics have gained
great relevance especially in the 1990’s and early 2000’s with web data
growing at an exponential rate. As more data is collected by businesses and
scientific institutions alike.knowledge exploration techniques are needed to
gain useful business intelligence. This course will cover a wide spectrum of
industry standard techniques using widely available database and tools

packages for knowledge discovery.
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Knowledge Management IS 606

Knowledge is a distinct key to competitive business advantage.
Knowledge Management sensitizes you to the importance and practice of
the development and management of non-tangible worth (principally
human-based knowledgey in modern organizations. The need for
reciprocal concern for both structures and processes is important for dealing
with organizational change and development. R ecognizing graduate needs
expressed by industry. the development and application of both technical
and people management skills within Knowledge Management

environments is emphasised.

Information Systems Design IS 607

Discusses the planning. analysisc design. and implementation of
computer-based information systems. focusing on the methodologies and
procedures used in organizational problem solving and systems
development. Topics include the systems development life cycle; project
management; requirements analysis and specification; feasibility and cost-
benefit analysis; logical and physical design; prototyping; system validation.
deployment. and postimplementation review. Additional topics may
include platform and database selection and integration issuesc CASE tools.

end-user training. maintenance. and object-oriented analysis and design.

Multimedia Information Systems IS 608

Design. usec and analysis of both traditional and intelligent
multimedia systems. An introduction to acquisition. representation.
retrievalc mining and visualization of data from visualc textual. acoustic and
tactile media. The course is at the introductory level. with the goals of
assisting students to gain fundamental knowledge and skills to conduct
further scientific research. advanced engineering work or business
management on topics related to multimedia. such as computer vision.

natural language processing. intelligent cognitive systems. and robotics.
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GIS and Spatial Database IS 609

Discover the diverse uses of mapping. Geographic Information
Systems (GISy and spatial data. and how they underpin decision-making in
every aspect of our lives. Explore and critically appraise maps to gain a
better appreciation of the world around you. Learn how to use free open-
source software (Quantum GISy to import. display and analyse spatial data.
Collect and integrate spatial data from a variety of sources. Experience
realistic tasks in the context of international case studies. which range from
resource management. wildlife conservation and leisure hiking to
archaeology and disaster relief. Apply your learning to create maps which
illustrate your own interests or hobbies. based on sound cartographic

principles.

E-Commerce Strategy and Management IS 610

The course delivers expert insights and powerful hands-on
workshops. You will experience a real-world approach to learning. and
apply it to your projects - both in real-time and after the course. Our small

sized classes enable us to focus our attention on you and your projects

Advanced Concepts in Digital Libraries IS 611

The course aims to provide participants with the skills and
competencies to explore the rapidly evolving world of digital libraries and
be able to explore. read: remix and share digital resources and tools
available. The participant at the completion of the MOOC will:
understand how digital libraries can work for improving learning and
teaching;? have advanced knowledge on how to accessc remix. share a
digital library for learning;? be able to create. manage and evaluate a digital

library for improving learning.?

Strategic Information Systems IS 612

_“'q_



The aim of the course is to give participants the ability to contribute
to strategic planning and the exploitation of new information technologies
in their organizations. The course will enable participants to manage
information systems effectively based on an understanding of their
organization’s functional and operational requirements and to implement

information systems that competitive advantage.

Data mining IS 613
Uses of data mining. advanced data mining algorithms. associative
and sequential patterns. data clustering. Market basket analysisc and data

cleaning

Information Retrieval IS 614

Documents. electronic  publishingc markup. and  markup
languages.Tries. inverted filesc PAT trees. signature filesc indexing.
Morphological analysisc stemming: phrases. stop lists. Term frequency
distributions. uncertainty. fuzziness. weighting. Vector space. probabilistic.
logicalc and advanced models. Information needs. relevance. evaluation.
effectiveness. Thesauric ontologies. classification and categorization.
metadata. Bibliographic information. bibliometrics. citations. Routing and

(community) filtering.

Selected topics 1 IS 615
[t is an introductory course into the open and hot research areas of
Information system. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Selected topics 2 IS 616
[t is an introductory course into the open and hot research areas of
Information system. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Software testing IS 618
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Almost half the jobs in software field are in the area of software
testing. However. there is almost nil education on software testing to
students in their curriculum at colleges and institutes. Also. for people
already in the testing job. they have had very little formal software testing
training. Hence. those who train and prepare themselves in software testing
will be better positioned to grab these jobs and grow their careers in this
field. This Software Testing Course will formally train you in software

testing.

Social network analysisIS 619

The course will cover recent research on the structure and analysis of
such farge social and information networksand on models and algorithms
that abstract their basic properties. Class will explore how to practically
analyze large scale network data and how to reason about it through

models for network structure and evolution.

Mining Massive Data Sets IS 628
Uses of data mining. advanced data mining algorithms. associative
and sequential patterns. data clustering. Market basket analysisc and data

cleaning
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GN 701 seminar

This course provides a forum for students to discuss and generate
ideas on issues related to a variety of applied social research. Students
conduct an in-depth study of a research topic of their choice. discuss issues
with experts in the field of research. work in discussion groups. debate and
problem solve on selected issues. In the research seminar. the students are
given an opportunity to integrate their knowledge. skills and practical

experience gained in the program.

Advanced Probability and Statistics BSC 703

The course introduces the fundamental knowledge of probability
measure theory. Large sample theories in probability measure space are
given. including a variety of convergence results and central limit
theorems. The third part of the course focuses on statistical methods for
point(parametery estimation. with particular attention to the maximum
likelihood approach. The last part of the course provides an introduction to

semi parametric and nonparametric estimation.

Advanced Operation Research BSC 704

Topics will be drawn from large scale linear and integer
programming. advanced dynamic programming techniques and stochastic
optimization methods.
Advanced and Parallel Algorithms CS 701

This course is about the design and analysis of parallel and distributed
algorithms. We study specific algorithms for a variety of problems. as well
as general design and analysis techniques. Specific topics include searching.
sorting. algorithms for graph problems. efficient data structures. lower
bounds and up- completeness'. Recent correlated software packages should
be used through labs.
Advanced Topics in Computer Networks CS 702
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The goals for this class are: To become familiar with the state of the
art in networking research: network architecture. protocols and systems.
To gain some practice in reading research papers and critically
understanding the research of others. To gain experience with network

programming using state-of-the-art research platforms.

Advanced Topics in Data Security CS 703

Study of contemporary and emerging cryptographic and
cryptanalytic techniques and their importance in implementing secure
systems. Linear and Differential Cryptanalysis techniques are introduced.
You will study a selection of special topics in cryptography such as: Elliptic
curve cryptography. malleable cryptography. primarily testing and

factorization

High Performance Computing CS 704

High Performance Computing (HPCy has been identified as one
key area to sustain technological innovation and foster high-impact
scientific discoveries. This course offers an introduction to the
fundamentals of HPC. It includes a survey of the main architectural
components of a supercomputerc the major parallel programming

paradigms. and relevant parallel algorithms in computational science

Green Computing CS 705

This course examines "Green Computing” from a systems
perspective. but will attempt to draw from multiple disciplines such as
mechanical engineering. industrial ecology. and economics. We will
explore energy efficient system designs ranging from datacenters to
embedded devices. We will perform Life Cycle Analysis on some of these
systems. evaluating the carbon footprint of manufacturing. use. and disposal

of each design

Advanced Topics in Bioinformatics CS 706
The primary objectives of this course are to expose students to
recent developments in the field of bioinformatics and to enable students

initiate research in this area. Upon completion of this course the students
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will: be aware of the current challenges in Bioinformatics. have learnt the
state-of-the-art methods to tackle important biological problems. and be

able to initiate and conduct research in the area of Bioinformatics.

Advanced Intelligent Computing CS 707

The aim of this course is to present to the students. different
advanced techniques in computational intelligence. Once acquired the
basic knowledge of fuzzy. evolutionary and neural computation in the CI-
MAI course. the students are ready to go through more interesting and
powerful computational intelligence approaches such are hybrid
techniques: neuro-fuzzy and genetic-fuzzy systems. fuzzy inductive
reasoning. fuzzy and heterogeneous neural networks and neural networks
trained by means of evolutionary algorithms. as well as recurrent neural

networks and incremental methods for neural networks construction.

Advanced Computer Graphics CS 708

study and apply the core concepts of photorealistic rendering
algorithms and physics-based animation systems. Monte Carlo methods for
global illumination. core algorithms for particle systems. rigid body
simulation. fluid animation. and performance-based character animation.

are discussed.

Research Directions in Programming Languages  CS 709
Elementary Language Theory and Specification. Low level
implementation of language mechanisms (e.g. pointers. parameters.
activation records and method tablesy. Implementation of software
structures in both Java and C++. A comparison of object models in different
object-oriented languages. An introduction to non-object programming

paradigms. e.g. list processing. functional and declarative languages.

Advanced Topics in Software Engineering CS 710

Identify and present research problems related to software
engineering of large scale systems; critically analyze research done by others
in solving such problems; learn and apply existing research techniques and

tools to new problems; abstract a real problem into main logical
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components; present logical arguments in a coherent way; propose new

ways of modifying. extending or combining existing methodologies;

Advanced Topics in Computer Science CS 711

Specialized study within an area of Computer Science. guided by a
supervisor. Topics include theoretical and applied aspects of Computer
Science. Combines guided reading and research with a significant

individual or group project component.

Advanced Cloud ComputingCS 712

Advanced Cloud Computing will develop a broad based
understanding of state-of-the-art technologiesc underlying business and
technological trends. key systems and artifacts and research directions in
modern data center computing. scalable distributed systems. and
programming frameworks enabling the widespread adoption of cloud
computing. Many will go on to code. design and architect innovative new
cloud computing services and offerings. and to develop business processes

to exploit opportunities afforded by modern cloud computing.

Advanced Big Data analysis CS 713

With the ongoing explosion in availability of large and complex
business datasets ("Big Data"yc Machine Learning ("ML") algorithms are
increasingly being used to automate the analytics process and better manage
the volume. velocity and variety of Big Data. This course teaches how to
apply the growing body of ML algorithms to various Big Data sources in a
business context. By the end of this course students will have a better
understanding of processesc methodologies and tools used to transform the
large amount of business data available into useful information and support
business decision making by applying ML algorithms. The focus of the
course is less on the technical aspects of ML algorithms and more on the
application of ML algorithms to Big Data available in different domain.
The course will use R as the primary data analysis platform and Microsoft

Azure as cloud platform for execution and deployment of ML projects.
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Prior experience with R or Microsoft Azure is not required. Students are

assumed to be familiar with basic statistics.

Selected topics 1 CS 714
[t is an introductory course into the open and hot research areas of
computer science. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Selected topics 2 CS 715
[t is an introductory course into the open and hot research areas of
computer science. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Advanced Database systems CS 716

Approaches for managing large volumes of data e.g.c use of
MapReduce. Many additional key database topics from the design and
application-building perspective are also covered: indexes. views.
transactions. authorization. integrity constraints. triggers. on-line analytical
processing (OLAP). JSON¢ and emerging NoSQL systems
Advanced Software Engineering CS 717

The aim of the course is to study and analyze advanced concepts
directions. Principles. And methodologies using the literature. Text. and
handsets that pentane to major goalsc problems and issues in software
engineering. The emphasis is to treat software design and system modeling
in systematic and programmatic ways. The contents of the course are

broadly divided into three parts.

Mobile computing CS 718

This course will give you an understanding of mobile computer
systems particularly in the context of wireless network systems such as
2G/3G/4G mobile telephony. data networks. and other wireless networks
and infrastructure. The course emphasises how to interface hardware to

mobile computing devices. and programming those devices.

_i‘L_



Ol ghan W25 qud g B gaall 31 SV A s Oy e feo B

GN 701 seminar

This course provides a forum for students to discuss and generate
ideas on issues related to a variety of applied social research. Students
conduct an in-depth study of a research topic of their choice. discuss issues
with experts in the field of research. work in discussion groups. debate and
problem solve on selected issues. In the research seminar. the students are
given an opportunity to integrate their knowledge. skills and practical

experience gained in the program.

Advanced Probability and Statistics BSC 716

The course introduces the fundamental knowledge of probability
measure theory. Large sample theories in probability measure space are
given. including a variety of convergence results and central limit
theorems. The third part of the course focuses on statistical methods for
point(parameter) estimation. with particular attention to the maximum
likelihood approach. The last part of the course provides an introduction to
semi parametric and nonparametric estimation.
Advanced Operation Research IS 704

Topics will be drawn from large scale linear and integer
programming. advanced dynamic programming techniques and stochastic

optimization methods.

Advanced Topics in Information Retrieval IS 701

Recent research in text retrieval and mining are emphasized. —Text
information retrieval systems; efficient text indexing; Boolean: vector
space. and probabilistic retrieval models; ranking and rank aggregation;
evaluating IR systems. Text clustering and classification methods: Latent
semantic indexing. taxonomy induction. cluster labeling; classification

algorithms and their evaluation. text filtering and routing,.
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Advanced Topics in Data Science IS 702

the second half of a one-year introduction to data science. Building upon
the material in Data Science 1. the course introduces advanced methods for
data wrangling. data visualization. and statistical modeling and prediction.
Topics include big data and database management. interactive
visualizations. basic Bayesian methods. nonlinear statistical models.
unsupervised learning. and deep learning. The major programming

languages used will be R and Python.

Advanced Topics in Information Systems IS 703

This unit will develop students capabilities to undertake research in the
information systems field. Students will learn various research methods and
study published research papers in which these research methods have been
used. In particular. students will learn to evaluate how well the research
methods have been used in published research papers. Students will also
develop an understanding of some of the exciting. leading-edge research in

the information systems field

Advanced Web-based Systems Engineering IS 704

This is a course some prior experience of programming. The primary
objective of the course is for the students to gain practical experience of
specifying an information system using industry-recognised . object-
oriented techniques. And will gain experience via hands-on engagement
on a weekly basis. Each week. or stage. serves as a checkpoint that progress
is being made. Over the course of the term. students will undertake a
substantial project in which they will work teams of three or four to
produce a specification for a web-based information system. Support will
be provided in the labs / tutorials. Also to gain further experience with
computational thinking. They will start by formulating an idea for a
computer application and will subsequently translate this into a set of
models such that the application could be developed and tested. Students

will gain further experience of working in teams.
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Business Process Modeling and Workflow Systems IS 705

The course deals with the workflow technology which represents the basic
framework for the development of large scale business management
systems. Starting from abstract descriptions of business processes the course
will examine modeling. design. analysisc development and verification
methods of the processes. Afterwards the course will study the management
of implemented business processes using the workflow systems
technology. The organization and architecture of workflow management
systems will be examined under the emergence of recent trends in the

research fields of e/web-services and web-based information systems.

Advances in Information Systems Security IS 706

The objectives of this course is to examine the security challenges and
threats in database systems and provide an understanding of the state-of-the
art security technologies. The course discusses policiesc Models and
mechanisms to ensure confidentiality. Integrity and availability. In
particular. Students will study about models and mechanisms for access
controlc Integrity models and mechanisms. multi- level sewer database
architecturesc Inference problem. Distributed transaction processing:
Recovery and fault tolerance. and security problems raised by data
warehousing and data mining. Recent correlated software packages should

be used through labs.

Analytic Research in Information Systems IS 707
This course aims to provide students with the knowledge and skills
necessary to successfully undertake information systems analysis. Lectures
and tutorials provide coverage of the concepts. skillsc methodologies.
techniques. tools and perspectives considered essential for systems analysts

working with modern information systems and their development.

Advanced GIS IS 708
The purpose of this course is to introduce the student to more advanced

topics in Geographic Information Systems through research papers.

_iq_



Advanced E-Commerce IS 709

This course is a comprehensive treatment of e-commerce. and e-
government in general. The basic concepts of each of them are covered.
For example Business on the internet; Basics of E-Commerce;
Development of E government; E government requirements; Tools for E-

Business; Case studies and applications.

Advanced Data mining IS 710

Data mining is the process of converting the ran data in to useful
information or knowledge. The course focus on the essential data mining
intelligence from data and experts. The areas explicitly covered in the
course are: OLAP.: neural network. fuzzy logic. genetic algorithms. and

rule- based system.

Advanced Big Data analysis IS 712

With the ongoing explosion in availability of large and complex
business datasets ("Big Data"yc Machine Learning ("ML") algorithms are
increasingly being used to automate the analytics process and better manage
the volume. velocity and variety of Big Data. This course teaches how to
apply the growing body of ML algorithms to various Big Data sources in a
business context. By the end of this course students will have a better
understanding of processesc methodologies and tools used to transform the
large amount of business data available into useful information and support
business decision making by applying ML algorithms. The focus of the
course is less on the technical aspects of ML algorithms and more on the
application of ML algorithms to Big Data available in different domain.
The course will use R as the primary data analysis platform and Microsoft
Azure as cloud platform for execution and deployment of ML projects.
Prior experience with R or Microsoft Azure is not required. Students are

assumed to be familiar with basic statistics.
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Selected topics 1 IS 713
[t is an introductory course into the open and hot research areas of
Information system. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Selected topics 2 IS 714
It is an introductory course into the open and hot research areas of
Information system. The selected topics in this course will be chosen by the

board of the Faculty of Computers and Information. Fayoum University.

Advanced database systems IS 715

Approaches for managing large volumes of data e.g.c use of
MapReduce. Many additional key database topics from the design and
application-building perspective are also covered: indexes. views:
transactions. authorization. integrity constraints. triggers. on-line analytical

processing (OLAP). JSON¢ and emerging NoSQL systems
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