Masters of Science

in

Computer Engineering
Syllabi

Course Title:
Legal and Ethical Aspects 

Course Code:
LEA

ECTS credits:
5

Course Status:
Core/elective
Prerequisites:

Learning outcomes:

On completion of this course the students should be able to:

1. give articulate understanding of the main ethical theories used in this field;

2. have an overview knowledge of laws governing the social issues invoked by IT and computing industries, including the Human Rights Act, Freedom of Information Act and UN Declaration on Human Rights;

3. identify an ethical issue;

4. verbally express personal ethical principles;

5. appreciate alternative, often conflicting, ethical principles in the global sphere of the Internet;

6. distinguish between statements of fact and statements of value;

7. discriminate between reasons and good reasons;

8. discuss future development and deployment of computing and information technologies and assess the possible ethical, legal and professional issues invoked.

Aims & Objectives:

The aims of this course are:

1. to introduce and review Codes of Ethics and Codes of Conduct governing the behaviour of software engineering professionals;
2. to provide the students with the tools enabling them to build software and hardware products to appropriate ethical, legal and professional standards

3. to provide a broad understanding of the impact of information technology on humanity and the environment;
4. to explore the importance of knowing one's belief system and values when confronting issues at the workplace and what it means to take social responsibility.
Syllabus Contents (Main topics):

Social context of computing

Professional and ethical responsibilities

Risks and liabilities of computer-based systems

Intellectual property

Privacy and civil liberties

Computer crime

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on
The lectures will be used to introduce topics and to provide the theoretical framework. These are further developed in workshops by introducing case studies.
Assessment Procedure:

Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam. Assignments, Debate, Presentations, Attendance and Progress.
Indicative Sources:

Books:

1. Ayres R, The Essence of Professional Issues in Computing, Prentice Hall, 1999.

2. Baase S., A Gift of Fire: Social, Legal and Ethical Issues in Computing, Prentice Hall, 1997.

3. Kallman E. A., Grillo J.P., Ethical Decision Making and Information Technology, McGraw-Hill, 1996.

4. Johnson D., Nissenbaum H.F., Computer Ethics and Social Value, Prentice Hall, 1995.

5. Langford D., Internet Ethics, Macmillan Press Ltd, 2000.

6. Langford D., Business Computer Ethics, Addison-Wesley, 1999.

7. Langford D., Practical Computer Ethics, McGraw-Hill, 1995. 

8. Spinello R, Ethical Aspects of Information Technology, Prentice-Hall, 1995. 

Course Title:
Advanced Digital Circuits and Design

Course Code:
ADC

ECTS credits:
5

Course Status:
Core/elective

Prerequisites:
Digital Signal Processing
Learning outcomes:

After the course the students will be familiar with modern VLSI circuits and will be able to design most of them. 

Aims & Objectives:

1. The aim of this course is to involve the students in the modern topics of VLSI design.

2. To give them knowledge and skills to solve up-to-date problems of the VLSI design. 

Syllabus Contents (Main topics):

New microelectronic technologies and packaging

System (VLSI) issues in complexity

Low power issues in system design

Heat dissipation in VLSI

Intellectual property-based design

System-on-a-Chip Design

Hardware-Software co-design

Field-programmable and reconfigurable design

Deep submicron design and modelling issues

Systems of nano-scale devices

Teaching and Learning Methods:

Lectures and laboratory work on PC-based CAD systems. 

Assessment Procedure:

Written exam. The final mark is formed as a weighted average of the marks from the exam and the workshops. 

Indicative Sources:

Books:

1. Mead C., L. Conway , Introduction to VLSI Systems, 1980.

2. Rajsuman R., System-on-a-Chip: Design and Test, Artech, 2001.
3. Sutherland I., Sproull B., Harris D., Logical Effort: Designing Fast CMOS circuits, Morgan Kauffman Publishers, Inc.,1999.

4. Veendrick H., Deep-Submicron  CMOS ICs: From Basics to ASICs , Kluwer, 2000. 

5. Weste N., K. Eshraghian,  Principles of CMOS VLSI Design, A Systems Perspective, 1993.

URLs (Web sites):
http://www.xilinx.com
http://www.intel.com 
http://www.sun.com 

http://www.nanos.com
Course Title:
Testing and Testable Design

Course Code:
TTD

ECTS credits:
5

Course Status:
Core/elective

Prerequisites:
Advanced Mathematics
Learning outcomes:

After the course the students will be familiar with the testing methodology of VLSI circuits and will be able to test most of them. 

Aims & Objectives:

1. The aim of this course is to involve the students in the theory and practice of VLSI test.

2. To give them skills to test all kind of up-to-date VLSI circuits. 

Syllabus Contents (Main topics):

Statistical models

Queuing theory

Combinatorial methods

Reliability and Testing

Defect/Fault tolerance and reliability

Fault-tolerant system design methods

Embedded testing

Memory and processor test

Testing Processes of digital systems

System-on-a-chip design diagnostics

Verification technologies

Teaching and Learning Methods:

Lectures and laboratory work on PC-based CAD systems. 

Assessment Procedure:

Written exam. The final mark is formed as a weighted average of the marks from the exam and the workshops. 

Indicative Sources:

Books:

1. Adams R.D., High Performance Memory Testing, Kluwer, 2002.

2. Cortner J.M.,Digital Test Engineering, Wiley,1987.

3. Hurst S.L., VLSI testing: digital and mixed analog/digital techniques, IEE, 1998.

4. Rajsuman R., System-on-a-Chip: Design and Test, Artech, 2001.
5. Stroud C.E., A Designers Guide to Built-in Self-Test, Kluwer, 2002.

URLs (Web sites):
http://www.xilinx.com
http://www.intel.com
Course Title:
Design Automation of Digital Systems

Course Code:
DADS

ECTS credits:
5
Course Status:
Core/elective

Prerequisites:
Advanced Digital Circuits and Design, Testing and Testable Design
Learning outcomes:
After the course the students will be familiar with modern approaches of Digital Systems Design Automation, using CAD systems.

Aims & Objectives:
1. Systemise students’ knowledge in the specific field of digital systems design automation.

2. Introduce hardware and software tools for digital systems design automation.

3. Knowledge on groupware technologies, discrete system simulation and models validation.

Syllabus Contents (Main topics):
Technological design (TCAD)

Formal methods in computer systems design

Verification, simulation and emulation techniques 

Prototyping of computer systems

Modern information technologies in CAD, CAD/CAM/CAE 

Artificial intelligence and knowledge-based CAD

Project management tools

Groupware Technology

Discrete system simulation

Validation of simulation models

Teaching and Learning Methods:
40% ex cathedra, 60% hands-on
Lectures and laboratory work on PC-based CAD systems.
Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:
Books:

1. Rajsuman R., System-on-a-Chip: Design and Test, Artech, 2001.

2. Mead C., L. Conway ,  Introduction to VLSI Systems, 1980.

3. Weste N., K. Eshraghian, Principles of CMOS VLSI Design, A Systems Perspective, 1993.

URLs (Web sites):
http://www.ti.com 

http://www.xilinx.com
http://www.nanos.com
Course Title:
Human Aspects in Computer Systems Design

Course Code:
HACSD

ECTS credits:
5
Course Status:
Core/elective

Prerequisites:
Design Automation of Digital Systems, Legal and Ethical Aspects
Learning outcomes:
On completion of this course the students should be able to know and apply the basic concepts of human aspects in Computer Systems Design. They will be familiar with the different approaches of human-machine systems building.
Aims & Objectives:
1. Provide an introduction to Human Aspects in Computer Systems design (ergonomic aspects, design management, team working, groupware, collaboration).

2. Equip students with an integrated view of virtual reality, interaction styles, 3D development, intelligent interfaces.

3. Present tools for user modeling. 

Syllabus Contents (Main topics):
Ergonomic aspects of computer systems design

Computer systems design management

Team working and team management

Groupware and computer system design

Aspects of collaboration and communication

Virtual reality

Interaction styles

User modelling

Interactive 3D Development

Intelligent interfaces

HCI aspects of multimedia systems

Teaching and Learning Methods:
40% ex cathedra, 60% hands-on
Lectures, Seminars, Workshops Individual or group assignments
Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops, seminars and the exam.
Indicative Sources:
Books:

1. Dix A., Human-Computer Interaction, Prentice Hall Europe, London, 1998.

2. Halsall F., Multimedia Communications, Addison-Wesley, 2001.

3. Mrcus A., Graphic Design for Electronic Documents and User Interfaces, ACM Press, 1992.

4. Prabhat A.K., K.Thakrar, Multimedia Systems Design, Prentice-Hall, 1998.
5. Preece J., L. Keller, Human-Computer Interaction, Prentice Hall, 1997. Addison-Wesley, 1999.

6. Steinmetz R., K. Nahrstedt: Computing, Communications & Applications, Prentice Hall, 1995.

Course Title:
Modelling and Simulation

Course Code:
MS

ECTS credits:
7
Course Status:
Core/elective

Prerequisites:
Advanced Mathematics

Learning outcomes:
After this course the students will know the main principles, basic methods and specific tools for systems and processes modelling and simulation. On completion of this course the students will be able to design analytic and simulation models of computer systems, networks and processes on the basis of determined and stochastic techniques.

Aims & Objectives:
The aims of this course are:

1. to introduce students to fundamental mathematical concepts and theories used in area of modelling (stochastic and discrete);

2. to present the special features of complex dynamic system, its structure and behaviour;

3. to classify and compare the main methods for modelling and simulation and describe the basic principles of the model designing, adequacy, program realization, validation and implementation;

4. to present some actual practical models of real systems, networks and processes in computer engineering area.

Syllabus Contents (Main topics):
Numerical methods

Queuing theory

Random variable generation

Markov models

Complex dynamic system

Structure, system state, behaviour

Modelling methods and algorithms

Simulation and animation methods

Constraints: model and simulation

Testing the model adequacy

Simulation and animation methods

Validation of simulation models

Simulation environments

Intelligent modelling and simulation systems

Modelling network behaviour

Virtual reality

Discrete system simulation

Teaching and Learning Methods:
Lectures (with slides, multimedia projector) and additional auxiliary text and electronic materials.

Workshops (based on manual with instructions) with a tutorial for every workshop topic.

Software environment for modelling and simulation.

Assessment Procedure:
Written exam. The final mark is formed as a weighted average of the marks from the workshops and the exam. 

Indicative Sources:
Books:

1. Bossel H., Modelling and Simulation, A K Petres, Ltd, 1994
2.  Flynn, D., O. Diaz. Information Modelling, Prentice Hall, 1996

3. Garrido, J. Performance Modeling of Operating Systems Using Object-Oriented Simulation – A Practical Introduction. Kluwer Academic Publ., 2000.

4. Hill, D. Object-Oriented Analysis and Simulation Modelling. Addison-Wesley, 1996.

5. Mari, J.-Fr., R. Schott. Probabilistic and Statistical Methods in Computer Science, Kluwer Academic Publ.,2001.
Course Title:
High Performance Architectures

Course Code:
HPA

ECTS credits:
7
Course Status:
Core/elective

Prerequisites:
Advanced Digital Circuits and Design, Advanced Mathematics
Learning outcomes:
After this course the students will know the main principles of parallel machines in Flynn’s classification (SISD, SIMD, MISD, MIMD) and the main approaches for design and operation of multiprocessor systems, conventional and non-conventional machines.

Aims & Objectives:
1. Systemise student’s knowledge about high performance architectural models.

2. Introduce some methods for performance investigation.

3. Present the special features of different high performance architectures and the principles of superscalar and multipipeline machines, synchronous parallel machines, multiprocessors, data flow machine.

4. Describe the principles of I/O and memory system organization in non-conventional architectures.

Syllabus Contents (Main topics):
Markov models

High performance machines & special purpose processors

RISC computers

Superscalar processors

VLIW processors

Parallel processing and pipelining

Architectures for parallel computation

Energy aware computing

Data flow architectures

High performance I/O. 

Advanced memory devices

Multiprocessors, multi-computers and networks

Teaching and Learning Methods:
Lectures (with slides, multimedia projector) and additional auxiliary text and electronic materials. Workshops (based on manual with instructions) with a tutorial for every workshop topic. Software environment for Markov models investigation.

Assessment Procedure:
Written exam.

Indicative Sources:
Books:

1. Culler, D., J. Pal Singh, A. Gupta, Parallel Computer Architectures: A Hardware/Software Approach, Morgan Kaufman, 1998.

 2. Hennessy J.L., D.P. Patterson, Computer Architecture – A Quantitative Approach (3rd edition), MK Publ., 2003.

3. Shiva S. G., Pipeline and Parallel Computer Architectures. Addison-Wesley Publ. Co (2nd edition), 1996

4. Stone H., High-Performance Computer Architectures. N.Y., 1990. 

URLs (Web sites):

www.mkp.com/CA3/

Course Title:
Mobile Computing

Course Code:
MC

ECTS credits:
5
Course Status:
Core/elective

Prerequisites:
High Performance Architectures, Advanced Computer Networks, Telecommunication 
Learning outcomes:

On completion of this course the students should be familiar with the specifics of mobile computing and its application in practice.

Aims & Objectives:

1. To give the students knowledge of wireless systems and networks, basic protocols (ATM, ISDN), and data compression

2. To introduce wireless computing and techniques of performance evaluation.

Syllabus Contents (Main topics):

Wireless systems and networks

Optical networks

Data Communications 

ATM

ISDN

Data Compression

Wireless and Mobile Computing

Mobile communications

Performance Evaluation

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on
The lectures provide the theoretical basis. The workshops increase the knowledge of the students.
Assessment Procedure:

Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:

Books:

1. Deitel H., P. Deitel, T. Nieto, K. Steinbuhler, Wireless Internet &Mobile Business How to Program,  Pearson Education, 2002.

2. Richharia M., Mobile Satellite Communications, Pearson Education, 2001.

3. Schillier J., Mobile Communications. Pearson Education,2001.

Course Title:
Advanced Computer Networks

Course Code:
AdCN

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
High Performance Architectures

Learning outcomes:

1. The students will have solid understanding of advanced network philosophy, architecture, and standards.

2. They will have knowledge of high-speed network design, installation, administration and maintenance.

Aims & Objectives:

1. To give knowledge about modelling and simulating of advanced networks and their analysis.

2. To present modern network technologies- ATM, ISDN, wireless systems.

3. Description of router microarchitectures, and performance analysis.

4. Discussing the wide range of aspects of the network security, integrity, administration and management of advanced networks.

Syllabus Contents (Main topics):

Statistical models

Queuing theory

Markov models

Multiprocessors, multi-computers and networks

Processor-memory and processor-processor communication

Network topology, routing methods, flow control

Router microarchitecture, and performance analysis

High-speed networking

ATM

ISDN

Optical networks

Wireless systems and networks

Network administration and management

Data Security and Integrity

Modelling network behaviour

Modelling critical sections

Modelling concurrency

Computer Network Planning

Performance Evaluation

Reliability and Testing

High-performance computer design focusing on networks

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on
The lectures will be used to introduce topics and to provide the theoretical framework. These are further developed in workshops by introducing case studies.
Assessment Procedure:

Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:

Books:

1. Comer, D., Internetworking with TCP/IP Vol.1: Principles, Protocols, and Architecture, 4th Edition, Prentice Hall, 2000.
2. Halsall F., Data Communications, Computer Networks, and Open Systems, 4/E. Addison-Wesley, 1996.

3. Hunt C., TCP/IP Network Administration, 3rd Edition. O'Reilly and Associates, Inc., 2002.

4. Kurose J., W. Keith, Computer Networking- A Top-Down Approach Featuring the Inernet, Second Edition, Addison Wesley,1998.

5. Martin J., J. Leben, TCP/IP Networking: Architecture, Administration, and Programming. Prentice Hall, New Jersey, 1994.

6. Naugle M., Illustrated TCP/IP, Wiley Computer Publishing, John Wiley & Sons, Inc., 1998.

7. Stallings W., Networking standards: A Guide to OSI, ISDN, LAN, and MAN Standards. Addison-Wesley, 1993.

8. Stevens R., G. Wright, TCP/IP Illustrated, Vol. 1 Addison Wesley Professional, 2001.

9. Tannenbaum A., Computer Networks - 4th ed., Pearson Education Inc., Prentice Hall PTR, 2003. 

URLs (Web sites):

http://www.cs.aus.dk/~mixxel/NA-F03/
Course Title:
Distributed systems

Course Code:
DS

ECTS credits:
5
Course Status:
Core/elective

Prerequisites:
Modeling and Simulation, High Performance Architectures, Mobile Computing, Advanced Mathematics
Learning outcomes:

Having completed this course, students will be able to:

1. understand the underlying principles of distributed systems;

2. discuss requirements, design decisions, current implementations and open problems in the area of distributed computing;

3. apply the theory of distributed systems to design, build and assess distributed solutions.

Aims & Objectives:

1. Provide an in-depth, systematic treatment of key concepts and issues in distributed computing.

2. Cover a broad range of topics, focusing on the middleware and operating system level (communication and synchronization in a distributed setting, remoting, marshaling/unmarshaling).

3. Present approaches for building interoperable, scalable, fault-tolerant and secure distributed solutions.

4. Offer a well-balanced combination of fundamental knowledge and hands-on experience using Java or C/C++.

Syllabus Contents (Main topics):

Queuing theory

Random variable generation

Markov models

Fundamentals of distributed systems

Distributed systems communications 

Protocols

Asynchronous message socket interchanging

Remote procedure calling

Java RMI architecture.

Virtual machine communications 

DCOM architecture

CORBA architecture

Distributed resource management

Distributed system security and reliability 

Performance Evaluation

Teaching and Learning Methods:

Lectures; Workshops; Individual or group assignments
Assessment Procedure:

Based on assignments achievements, quizzes and exams.

Indicative Sources:

Books:

1. Coulouris G, J. Dollimore, T. Kindberg, Distributed Systems: Concepts and Design, Addison-Wesley, 2001.

2. Eddon G., H. Eddon, Inside Distributed COM, Microsoft Press, 1998.

3. Garg V.,  Elements of Distributed Computing, Wiley & Sons, 2002.

4. Robbins K., S. Robbins, Unix Systems Programming: Communication, Concurrency and Threads. Prentice Hall, 2003.

5. Silberschatz A., G. Cagne, P. Galvin, Operating Systems Concepts with Java, Wiley & Sons, 2002.

6. Tanenbaum A., M. van Steen. Distributed Systems, Prentice Hall, 2001.

URLs (Web sites):

http://www.corba.org
www.dcom.org 

http://java.sun.com
http://www.omg.org
Course Title:
Multimedia Systems

Course Code:
MMS

ECTS credits:
5
Course Status:
Core/elective

Prerequisites:
Human Aspects in Computer Systems Design
Learning outcomes:

On completing this course students will

1. be familiar with different multimedia elements and multimedia peripherals;

2. be familiar with human-computer interaction aspects of multimedia systems;

3. be able to use modern multimedia authoring systems for creating attractive multimedia applications.

Aims & Objectives:

1. The course will introduce the principles and current technologies of multimedia systems. 

2. It will cover technical areas, such as the representation and processing of different media, multimedia periphery, storage and compression of multimedia applications, multimedia software, intelligent interfaces and virtual reality for Knowledge-Based Systems.

Syllabus Contents (Main topics):

Basic characteristics of media

ADC and DAC

Multimedia periphery

Multimedia processing

Multimedia applications developing

Storage and compression of multimedia applications

Multimedia flows and synchronizing.

Multimedia software engineering

Interactive 3D Development

Intelligent interfaces

Virtual reality for Knowledge-Based Systems

Automatic generation of hypermedia

HCI aspects of multimedia systems

Teaching and Learning Methods:

The lectures provide the theoretical basis. The workshops involve every student to solve tasks concerning work with different multimedia elements and multimedia application development.

Assessment Procedure:

Written test plus hands-on creating a multimedia application. The final mark is a weighted average of the test (0.40) and the hands-on (0.60).

Indicative Sources:

Books:

1. England E., A. Finney, Managing Multimedia, Addison-Wesley, 1999.

2. Halsall F., Multimedia Communications, Addison-Wesley, 2001.

3. McGloughlin S., Multimedia: Concepts and Practice,  Prentice Hall, 2001

4. Prabhat A.K., K.Thakrar, Multimedia Systems Design, Prentice-Hall, 1998.
5. Steinmetz R., K. Nahrstedt: Computing, Communications & Applications, Prentice Hall, 1995.

6. Steinmetz R., K. Nahrstadt, Multimedia Fundamentals, Prentice Hall, 2002.

URLs (Web sites):

http://www.cs.sfu.ca/CourseCentral/365/li/index_prev.html
http://sipi.usc.edu/~mendel/msp/
http://www.brunel.ac.uk/courses/pg/disc/multiinf.html
http://bmrc.berkeley.edu/courseware/cs294/fall99/lectures/
http://www.cs.cornell.edu/Info/Faculty/bsmith/mmsyl.htm
Course Title:
Advanced Internet Technologies

Course Code:
AIT

ECTS credits:
5
Course Status:
Core/elective

Prerequisites:
Human Aspects in Computer Systems Design, Advanced Computer Networks, Multimedia Systems, Telecommunication
Learning outcomes:

Having completed this course, students should be able to:

1. describe Internet protocols;

2. understand and use popular Internet services, like mail, file transfer, web services in UNIX and/or Windows;

3. develop Internet-enabled software, including client- and server-side programming, e-solutions.

Aims & Objectives:

This course is intended to:

1. cover Internet fundamentals (protocols, services);

2. explain the dominant client-server model, underlying Internet technologies;

3. reveal Internet security issues;

4. provide knowledge and develop skills in programming for the Internet, focusing on languages, frameworks and technologies best suited for Web development;

5. considering the diversity of Web technologies and tools, the course should stress on their essential, common features and E-technologies.

Syllabus Contents (Main topics):

Web-based programming languages. Client-server technology. WAP approaches

Internet and communication protocols. XML

Firewalls and anti-hacking systems. Information agent technology for the Internet

Web applications for E-Commerce. Web applications for E-Publishing

Web applications for E-Learning

Internet Software Engineering. Performance Evaluation

Teaching and Learning Methods:

Lectures, workshops, individual or group assignments
Assessment Procedure:

Based on assignment achievements, quizzes and exams.
Indicative Sources:

Books:

1.  Comer, D., Computer Networks and Internets, 1999.

2. Deitel, Deitel , Nieto. Internet and World Wide Web How to Program, Prentice Hall, 2002.

3. Deitel, Deitel, Nieto, Lin and Sadhu. XML How To Program, Prentice Hall, 2001.

4. Hall M.,L. Brown,  Core Web Programming, Prentice Hall, 2001.

5. Hunt G., TCP/IP Network Administration, O’Reilly & Associates Inc., 2002.

6. Microsoft Windows 2000 Server Internetworking Guide, Microsoft Press, 2002.
URLs (Web sites):
http://www.tldp.org
http://java.sun.com
Course Title:
Advanced Mathematics

Course Code:
AMA

ECTS credits:
7
Course Status:
Core/elective
Prerequisites:


Learning outcomes:
After this course the students will understand the wide area of applicable mathematical concepts that serve computer and technical sciences. 

Aims & Objectives:
1. Give knowledge in many straightforward applicable mathematical models 

2. Provide a basis for mathematical modelling in technical sciences and for using systems as MATLAB 

Syllabus Contents (Main topics):
Vector algebra. Computing sums

Scalar and vector potentials

Orthogonal curvilinear coordinates

Partial differential equations

Recursive relations

Deriving functions

Numerical methods. Research Operations

Statistical models. Discrete probability theory

Queuing theory. Asymptotic methods

Combinatorial methods. Random variable generation

Markov models

Teaching and Learning Methods:
40% ex cathedra, 60% hands-on
Lectures, seminars and biweekly home works.

Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the seminars and the exam.
Indicative Sources:
Books:

1. Witold A., J. Kosmala, Advanced Calculus: A Friendly Approach, , 2003.
2. Apostol T.M., Calculus (one variable calculus, with an introduction to linear algebra), John Wiley & Sons, 1967.

3. Apostol T.M., Calculus (multi variable calculus and linear algebra, with applications to differential equations and probability), John Wiley & Sons, 1969.

4. Grinstead C., J. Snell, Introduction to probability, 1996. 

5. Swokowski E., J. Cole, D. Pence, M. Olinick, Calculus of Several Variable, 1995.

6. Sean M., Introduction to method of applied mathematics – advanced mathematical methods for scientists and engineers, 2002. 

URLs (Web sites): 

Any site responding to the main topics keys words. 
Course Title:
Digital Signal Processing

Course Code:
DSP

ECTS credits:
5
Course Status:
Core/elective
Prerequisites:
Advanced Mathematics
Learning outcomes:
On completion of this course the students should be able to know and apply the basic techniques of digital signal processing.

They will be familiar with modern DSP algorithms and will be able to implement most of them on up-to-date VLSI structures.
Aims & Objectives:
1. Systemise students’ knowledge in the specific field of digital signals.

2. Introduce hardware and software tools for digital signal processing.

3. Knowledge on DSP algorithms and application

4. Skills of design of DSP algorithms on VLSI arrays
Syllabus Contents (Main topics):
System-on-a-Chip Design

Systems of nano-scale devices

High performance machines & special purpose processors

Architectures for parallel computation

High performance I/O

Advanced memory devices

Orthogonal curvilinear coordinates

High performance signal processing architectures

Mixed-signal design and analysis

Image processing hardware design

Image and video compression

Signal processing for communications

VLSI array structure for digital signal processing

Teaching and Learning Methods:
40% ex cathedra, 60% hands-on
Lectures and workshops on PC-based CAD systems.
Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:
Books:

1. Dezel J., Applied Introduction to Digital Signal Processing, Pearson Education, 2001.

2. Ifeachor E., B. Jervis, Digital Signal Processing, Pearson Education, 2002.

3. Mead C., L. Conway, Introduction to VLSI Systems, 1980.

4. Moon ., W. Stirling, Mathematical Methods and Algorithms for Signal Processing, Pearson Education, 2000.

5. Oppenheim A., R. Schafer, Discrete-Time Signal Processing, Prentice-Hall Inc., 1989.

6. Proakis J., D. Manolakis, Digital Signal Processing, Pearson Education, 1996.

7. Rajsuman R., System-on-a-Chip: Design and Test, Artech, 2001.

8. Weste N., K. Eshraghian, Principles of CMOS VLSI Design, A Systems Perspective, 1993.

URLs (Web sites):
http://www.ti.com 

http://www.xilinx.com
http://www.nanos.com
Course Title:
Human-Computer Interaction

Course Code:
HCI

ECTS credits:
5
Course Status:
Core/elective
Prerequisites:
Multimedia Systems, Human Aspects in Computer Systems Design

Learning outcomes:
The students will have solid understanding of Human-Computer Interaction philosophy, architecture and standards.

They will have a basic knowledge of Human-Computer Interaction designing, installation, and using.

Aims & Objectives:
1. Provide an introduction to Human-Computer Interaction concepts. 

2. Equip students with an integrated view of Human-Computer Interaction technology. 

3. Provide understanding of functioning and applications of Human-Computer Interaction.

Syllabus Contents (Main topics):
Interaction styles

User modelling

Interactive 3D Development

Intelligent interfaces 

Virtual reality

Virtual reality for Knowledge-Based Systems

Ergonomic aspects of computer systems design

Aspects of collaboration and communication

Teaching and Learning Methods:
40% ex cathedra, 60% hands-on
Lectures, Workshops, Individual or group assignments
Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:
Books:

1. Dix A., Human-Computer Interaction, Prentice Hall Europe, London, 1998.

2. Mrcus A., Graphic Design for Electronic Documents and User Interfaces, ACM Press, 1992.

3. Preece J., L. Keller, Human-Computer Interaction, Prentice Hall, 1997.

Course Title:
Telecommunication

Course Code:
TC

ECTS credits:
5
Course Status:
Core/elective
Prerequisites:


Learning outcomes:
On completion of this course the students should be familiar with the basics of theory of telecommunications, principles of developing wireless and mobile communications systems and their applications. 

Aims & Objectives:
1. To introduce the basic knowledge about telecommunication systems.

2. The students will learn different topologies and protocols, telecommunication configurations, packet switching, different kinds of networks and telecommunications software and hardware.

They will design some models for analyzing reliability and performance of telecommunications systems.
Syllabus Contents (Main topics):
Statistical models. Queuing theory.

Wireless and Mobile Computing. Mobile communications.

Telecommunication configurations. Topologies and protocols.

Packet switching. Networks and telecommunications hardware.

Reliability and Testing. Performance Evaluation.

Teaching and Learning Methods:
50% ex cathedra, 50% hands-on
The lecture topics, which are presented above, give the main theoretic aspects of the telecommunications theory and practice. At the seminars and the workshops students solve problems covering the topics of the syllabus.
Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:
Books:

1. Bernard Sklar.-Digital Communications. Fundamentals and Applications. Second Edition. Printice Hall, 2001.

2. Marion Cole.-Telecommunications. Pearson Education, 1999.

3. Michael Khader, William Barnes.- Telecommunications Systems and Technology. Pearson Education, 2000.

4. Lilian Goleniewski. – Telecommunications Essencials. Pearson Education, 2002.

5. Warren Hioki.- Telecommunications. Pearson Education, 2001.

6. William Stallings. ISDN and Broadband ISDN with frame Relay and ATM. Pearson Education, 1999.

7. Oliver Ibe.- Essentials of ATM Networks and Services. Pearson Education, 1997.

Course Title:
Broadband Networks

Course Code:
BN

ECTS credits:
5
Course Status:
Core/elective
Prerequisites:
Advanced Computer Networks, Telecommunications
Learning outcomes:
1. Knowledge of general broadband networks concepts and functioning.

2. Knowledge of broadband networks applications.

3. Knowledge of Frame Relay, ISDN and ATM networks. 

Aims & Objectives:
1. Provide an introduction to broadband concepts and services.

2. Equip students with an integrated view of broadband network technology.

3. Provide understanding of functioning and applications of Frame Relay, ISDN and ATM networks.

4. Introduce topologies, protocols and configurations of broadband networks.
Syllabus Contents (Main topics):
Statistical models

High-speed networking

ATM

ISDN

Optical networks

Wireless systems and networks

Telecommunication configurations

Topologies and protocols

Teaching and Learning Methods:
40% ex cathedra, 60% hands-on
Lectures, Workshops, Individual or group assignments
Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:
Books:

1. Bates R., Broadband Telecommunications Handbook, McGraw-Hill Professional, 2002.

2. Halsall F., Multimadia Communications. Applications, Networks, Protocols and Standards, Addison-Wesley, 2001

3. Handel R., M. Huber, ATM Networks. Pearson Education, 1998.

4. Ibe O., Essentials of ATM Networks and Services. Pearson Education, 1997.

5. Kessler G., P. Southwick, ISDN. Concepts, Facilities and Services, McGraw-Hill, 1997.

6. Kyas O., G. Grawford. ATM Networks, Prentice Hall PTR, 2002.

7. Newman R., Broadband Communications, Pearson Education, 2002.

8. Stallings W., ISDN and Broadband ISDN with Frame Relay and ATM, Pearson Education, 1999.

9. Stern T., K. Bala, Multiwavelength Optical Network. Pearson Education, 1999.

Course Title:
Advanced Real-Time Systems

Course Code:
ARTS

ECTS credits:
5
Course Status:
Core/elective
Prerequisites:
High Performance Architectures, Distributed Systems
Learning outcomes:
After the course the students will be familiar with modern approaches of building and using Advanced Real-Time Systems.

Aims & Objectives:
1. Systemise students’ knowledge in the specific field of advanced real-time systems. 

2. Introduce hardware and software tools for advanced real-time systems building.

3. Knowledge on real-time systems technologies, their simulation and models validation
Syllabus Contents (Main topics):
Computing sums. Partial differential equations

Statistical models. Queuing theory

Uniprocessor scheduling and resource management

Multiprocessor scheduling and load sharing

Real-time kernels

Time-constrained communications

Fault-tolerance in real-time systems

Design and analysis of computer systems for real -time applications 

Parallel algorithms. Performance evaluation

Teaching and Learning Methods:
The lectures precede the workshops and seminars and for each of the main lecture topics problem questions are asked aiming at students’ active participation.

At the workshops modern Real-Time Systems are used.

Assessment Procedure:
50% cathedra,  50 % hands-on.
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:
Books:

1. Bennett,  Real-Time Computer Control, Pearson Education, 1994.

2. Burns A., Real Time Systems and Programming Languages: Ada 95, Real-Time Java and Real-Time C/POSIX, 3/E, Addison-Wesley, 2001. 

3. Burns A., A. Wellings, Real-Time Systems and Programming Languages, 3rd edition, Pearson Education, 2001.

4. Douglass B.P., Real-Time Design Patterns: Robust Scalable Architecture for Real-Time Systems,  Addison Wesley Professional, 2003. 
5. Grehan R., R. Moote, I. Cyliax, Real-Time Programming: A Guide to 32-bit Embedded, Addison Wesley Professional, 1999. 

Course Title:
Adaptive Intelligent Systems

Course Code:
AIS

ECTS credits:
5
Course Status:
Core/elective
Prerequisites:
Human-Computer Interaction, Modelling and Simulation
Learning outcomes:
After this course the students will know the fundamentals of intelligent systems, their application, and the main approaches, using in this field.

Aims & Objectives:
1. To give the students knowledge in the fundamental issues and architecture of intelligent systems.

2. Introduce the basic approach of knowledge representation, and reasoning. 

3. Systemise students’ knowledge in the field of non-procedural programming languages, neural networks, adaptive systems and robotics.

Syllabus Contents (Main topics):
Fundamental issues in intelligent systems

Architecture of an intelligent system

Knowledge representation and reasoning

Non-procedural programming languages

Neural networks

Fuzzy logic methods and systems

Genetic Algorithms methods and applications

Adaptive systems (e.g. control)

Robotics

Teaching and Learning Methods:
The lectures are in the form of a discussion, lead by the lecturer, on materials prepared in advance by the students. The workshops are in the form of team work under the lecturer’s supervision
Assessment Procedure:
Written exam including a number of problems with a different degree of difficulty. The final mark is formed as a weighted average of the marks from the workshops and the exam.
Indicative Sources:
Books:

1. Bratko I.,  Prolog Programming for Artificial Intelligence. Third Edition. Addison-Wesley, 2001.

2. Craig J., Introduction to Robotics, Pearson Education, 2004.

3. Fuller J. Robotics, Pearson Edication,1999.

2. Jackson P., Intoduction to Expert Systems. Third Edition. Addison-Wesley, 2001.

3. Russel S.J.,, P. Norvig, Artificial Intelligence. A modern Approach, Pearson Education International, Prentice Hall, 2003.

4. Schalkoff R.J., Artificial Intelligence. An Engineering Approach. McGraw Hill Publishing Company, 1990.

URLs (Web sites):

For more sources: www.pearsoneduc.com
