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Course Title:
Mathematics 1 

Course Code:
MA1

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:

Learning outcomes:

After this course the students will understand the most fundamental mathematical concepts of linear algebra and first course calculus. Then they will be able to use some modern system of computer algebra. 

Aims & Objectives:

1. Give basic knowledge in the field of linear algebra and single variable calculus. 

2. Ensure a good foundation for further studying of various mathematical courses. 

Syllabus Contents (Main topics):

Complex numbers and polynomials

Matrices, determinants

Systems of linear algebraic equations 

Limits of functions

Differential calculus of single variable functions

Basic integration methods

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on.

Lectures concentrate on problems and examples with the minimum of proofs. At the seminars students acquire skills to solve problems on the corresponding material. Recommended problems for homework are given, whose solving is controlled. The student prepares a course work, which consists of solving computational and theoretical problems.
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. Apostol T.M., Calculus (one variable calculus, with an introduction to linear algebra), John Wiley & Sons, 1967.

2. Mathematics, Pre-Calculus and introduction to Probability, Published by Naval Education and Training Professional Develop​ment and Technology Center, 1988. 

3. Stroyan K.D., Mathematical background: Foundations of infinitesimal calculus, Academic Press, 1997.

4. Swokowski E., J. Cole, D. Pence, M. Olinick, Calculus of a Single Variable, 1994, Calculus of Several Variable, 1995.

URLs (Web sites)

Any site responding to the key words "calculus courses" and "lnear algebra courses".

Course Title:
Mathematics 2 

Course Code:
MA2

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Mathematics 1

Learning outcomes:

After this course the students will understand and utilize some widely used classical principles of applied mathematics.  

Aims & Objectives:

1. Give knowledge in many aspects in the field of single variable calculus and its straightforward application.

2. Provide a basis for further studying of stochastic methods. 
Syllabus Contents (Main topics):

Definite integral and applications

Differential equations

Function of complex variables, Fourier series

Numerical methods

Theory of probability

Mathematical statistics

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on
Lectures concentrate on problems and examples with the minimum of proofs. At the seminars students acquire skills to solve problems on the corresponding material. Recommended problems for homework are given, whose solving is controlled. The student prepares a course work, which consists of solving computational and theoretical problems.
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. Apostol T.M., Calculus (multi variable calculus and linear algebra, with applications to differential equations and probability), John Wiley & Sons, 1969.

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

3. Mauch S., Introduction to method of applied mathematics – advanced mathematical methods for scientists and engineers, 2002. 

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

URLs (Web sites):

Any site responding to the key words "calculus courses", "lnear algebra courses", "differential equations courses", "Fourier series courses", "probability courses", numerical methods courses. 

Course Title:
Introduction to Programming

Course Code:
IPR

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:

Learning outcomes:

On completing this course, the students will

1. have good understanding of data structures and programming constructs in a procedural language;

2. be able to design and code simple to intermediate problems.

Aims & Objectives:

1. Introduce the students to programming.

2. Study the main data structures.

3. Build skills to develop algorithms and computer programs with intermediate complexity.

Syllabus Contents (Main topics):

History of computing

Basic data types

Algorithms and problem solving

Fundamental data structures

Fundamental programming constructs

Basic algorithmic analysis

Social context of computing

Teaching and Learning Methods:


The lectures clarify the theoretical part of the topics and give many examples. This gives the students the opportunity to prepare for workshops in advance and to work independently. 

The workshops are conducted in computer labs. There the students work on developing and debugging programs. 
Assessment Procedure:

Written exam, requiring that the students develop programs and answer theoretical questions. The problems consist of numerous items with increasing difficulty. 
Indicative Sources:

Books:

1. Barry A. B.,  Pascal by Example from Practice to Principle in Computer Science, International Thomson Publishing, 1992.

2. Knuth D., The Art of Computer Programming, Volume 1: Fundamental Algorithms, Third Edition, Addison-Wesley, 1997.

3. Wirth N., Algorithms + Data Structures = Programs, Prentice Hall, 1985.

Course Title:
Professional Skills in Computer Engineering

Course Code:
PS

ECTS credits:
6

Course Status:
Core/elective

Prerequisites:
Introduction to Programming

Learning outcomes:

The students will have basic professional skills in Computer Engineering. 

Aims & Objectives:

The aims and objectives of this course for students are: to improve work with office applications; to develop an appreciation of the diverse areas of human endeavour which are affected by computer technology; to develop a basic knowledge of issues involving legal protection available to software, for example copyright; to understand in broad terms the application of ethical principles in interpreting the behaviour of computer professionals; to be familiar with a range of other areas which impinge upon the working context of computing professionals; and to build oral and written communication skills. 
Syllabus Contents (Main topics):

Working with office applications

Consumer behaviour

Social context of computing

Methods and tools of analysis

Professional and ethical responsibilities

Privacy and civil liberties

Teaching and Learning Methods:

The lectures and seminars will be provided.

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

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

2. Baldauf K., Learn Windows 2000, Pearson Education, 2001.

3. Deborah Ray D., E. Ray, Access 2000 for Windows, Pearson Education, 1999.

4. John Fodor J., Understanding Computer Ethics. Pearson Education, 2003.

5. Langer M., Excel 2000 for Windows, Pearson Education, 1999.

6. Rebecca Altman R., PowerPoint 2000/98 for Windows and Macintosh, Pearson Education, 1999. 

7. Sagman S., Microsoft Office 2000 for Windows, Pearson Education, 1999.

Course Title:
Physics

Course Code:
PH

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Mathematics 1

Learning outcomes:

After this course the students will know the basic physical laws and how to use them in their future work.

Aims & Objectives:

1. Systemise students’ knowledge in the field of measuring of physical quantities, interaction in nature, work and energy, and special theory of relativity.

2. Introduce the fundamentals of electric field and electric current, magnetic field and electro-magnetic induction, periodic processes and waves, and emitting and absorbing light.
Syllabus Contents (Main topics):

Measuring of physical quantities

Interaction in nature

Work and energy

Special theory of relativity

Electric field and electric current

Magnetic field and electro-magnetic induction

Periodic processes and waves

Emitting and absorbing light

Teaching and Learning Methods:

Lectures give the main theoretical material, supported by some demonstrations of physical phenomena and processes. At the workshops the students work independently and investigate particular physics phenomena.

The knowledge of lecture material and workshops is tested regularly. 

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. Bernstein J., P. Fishbane, S. Gasiorowicz, Modern Physics, Pearson Education, 2000.

2. Hewitt P., Conceptual Physics with Practicing Physics Workbook, Pearson Education, 2002.

3. Taylor J., C. Zafiratos, Michael Dubson, Modern Physics for Scientists and Engineers, 2003

4. Wilson J., A. Buffa, College Ohysics, Pearson Education, 2003.

URLs (Web sites):

http://webphysics.phmsstate.edu/jc/library/
http://schulphysics.de
Course Title:
Electrical Engineering

Course Code:
EE

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Mathematics 1, Mathematics 2, Mathematics 3, Physics
Learning outcomes:


On completion of this course the students should be familiar with the basic laws of Electrical Engineering Theory and their application in the field of Computer Engineering.

Aims & Objectives:

1. Give a proper understanding of the physical fundamentals of electro-magnetic field.
2. Give practical knowledge in methods of linear and non-linear electric chain calculations. 
3. Provide knowledge for using different methods of electric circuits analysis.
Syllabus Contents (Main topics):

Physical fundamental of electro-magnetic fields

Settled modes in linear electric chains

Transient processes in linear electric chains

Chains with distributed parameters

Non-linear electric chains

Discrete time signals

Fourier analysis

Laplace transforms

Power circuits

Alternative circuit structures / low power design

Teaching and Learning Methods:

50% ex cathedral, 50% hands-on

The lecture topics, which are presented above, give the main theoretic aspects of the Electrical Engineering theory and practice. At the seminar 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. Hambley A., Electrical Engineering. Pearson Education, 2002.

2. Leon-Garcia A., Probability and Random Processes for Electrical Engineering. Pearson Education, 1994
3. McTavish J.P., Foundation Electrical Engineering. Pearson Education, 1996

4. Richard White R., R. Doering, Electrical Engineering Uncovered, Pearson Education, 2001.

Course Title:
Electronics

Course Code:
EL

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Mathematics 3, Physics, Electrical Engineering, 

Electrical Measurements 
Learning outcomes:

On completion of this course the students should be familiar with the basic principles of functioning of different electronic devices.

Aims & Objectives:

1. Give a proper understanding of the physical fundamentals of semiconductors.
2. Give practical knowledge in working and using diodes, bipolar and MOS transistors, semiconductor memories in practice. 

3. Provide knowledge for using active filters and alternative circuit strictures 
Syllabus Contents (Main topics):

Physical fundamentals of semi-conductors

Diodes and diode circuits

Bipolar transistors

MOS transistor fundamentals

MOS and Field transistors

Active filters

Alternative circuit structures / low power design

Semiconductor memories and array structures

Teaching and Learning Methods:

50% ex cathedral, 50% hands-on

The lecture topics, which are presented above, give the main theoretic aspects of the Electronics theory and practice. These are further developing in workshops by studying concrete semiconductor devices in lab. It is recommended to use the MATLAB software environment.
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. Beards, Analog Digital Electronics, Pearson Education, 1996
2. Brian Hemmelman B., Digital Electronics with VHDL Programming, Pearson Education, 2003
3. Green D.C.,Applied Digital Electronics, Pearson Education, 1999.

4. Kleitz W., Digital Electronics, Pearson Education, 2002.
5. Richard Berube R., Computer Simulated Experiments for Electronic Devices Using 

6. Thomas Floyd T., Electronics Fundamentals, Pearson Education, 2004.
Course Title:
Introduction to Management

Course Code:
IM

ECTS credits:
6

Course Status:
Core/elective

Prerequisites:
Professional Skills in Computer Engineering, Social Context of Computing
Learning outcomes:

By the end of this course the student will have the basic knowledge of management in general, and specifically, in the field of computing  

Aims & Objectives:

1. To familiarise students with the fundamentals of management in general, and especially in the field of computer engineering.

2. To give enough knowledge of company information systems and software project management.

Syllabus Contents (Main topics):

Market mechanism

Public sector and tax system

Consumer behaviour

Production, expenses and income of a firm

Price-forming of manufacturing factors

Economic cycle

Marketing systems

Investment and crediting systems

Finance and accountancy systems

Company information systems

Software project management

Teaching and Learning Methods:

Lectures and seminars will be provided.

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

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. Chaffey D., E-Business and E-Commerce Management, Pearson Education, 2002

2. Ostwald P., T. McLaren, Cost Analysis and Estimating for Engineering and Management, Pearson Education, 2004.

3. Redman T., A. Wilkinson, Contemporary Human Resource Management, Pearson Education, 2001
4. Waters D., A Practical Introduction to Management Science, Pearson Education, 1998.

5. Whetten D., K. Cameron, Developing Management Skills, Pearson Education, 2002.

Course Title:
Digital Circuits

Course Code:
DC

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Electrical Engineering, Electronics 

Learning outcomes:

After this course the students will be able to design application specific digital systems by using the basic logic and digital circuits.

Aims & Objectives:

1. Knowledge on basic digital circuits and devices. 

2. Skills of design and application. 

Syllabus Contents (Main topics):

Forming circuit

Logic circuits

Interface circuits

Structure synthesis of combinational logic circuits

Serial circuits 

Teaching and Learning Methods:

Lectures and laboratory work. It is recommended to use the MATLAB software environment.

Assessment Procedure:

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

Indicative Sources:

Books:

1. Daniels, Digital Design from Zero to One, John Wiley & Sons Inc., 1996

2. Wakerly, Digital Design Principles and Practice, Prentice-Hall,Inc, 1994.

URLs (Web sites):
http://jas.eng.buffalo.edu

ftp.engin.brown.edu/pub/digital _design

ftp.sunpa12.mit.edu/pub/digital_tools

Course Title:
Algorithms and Data Structures

Course Code:
ADS

ECTS credits:
9

Course Status:
Core/elective

Prerequisites:
Mathematics 2, Introduction to Programming, Mathematics 3
Learning outcomes:

After this course the students will know linear, non-linear structures and recursion, algorithmic analysis and strategies, the basics of cryptographic and compression techniques. 

Aims & Objectives:

1. To give the students deep understanding of different kinds of data structures.

2. To evaluate algorithm’s asymptotic complexity, and their computation complexity.

3. To give the students basic knowledge of cryptographic algorithms and data compression.

Syllabus Contents (Main topics):

Functions, relations and sets

Fundamental data structures

Graphs and trees

Recursion

Advanced non-linear structures

Basic algorithmic analysis

Algorithmic strategies

Fundamental computing algorithms

Proof techniques

Basic computability theory

Algorithms for compression and decompression

Cryptographic algorithms

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on
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. McHugh J.A., Algorithmic graph theory. Prentice Hall, Englewood Cliffs, NJ, 1990.

2. Schneider M., S. C. Bruel. Concepts in Data Structures & Software Development. West Publishing Company, N.Y., 1991.

3. Weliss M.A. Data Structures and Algorithms Analysis. The Benjamin/Cumming Publishing Company, 1995,

URLs (Web sites):  

http://cs.auc.dk/~simas/ad02/
www.pearsoneduc.com
Course Title:
Computer Graphics

Course Code:
CG

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Introduction to Programming, Algorithms and Data Structures 
Learning outcomes:

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

1. design, implement, test and evaluate simple software systems based on the fundamental principles and algorithms used in image synthesis;

2. use graphics systems for CAD in digital electronics.

Aims & Objectives:

1. To introduce students to the fundamental concepts and techniques in computer generated images. 

2. To introduce basic methods of the image synthesis.

3. To teach to evaluate and to decide which particular method or algorithm in image synthesis can be implemented in an optimal way using hardware, firmware or software implementation.

4. To give understanding of user interface and principles (from the user point of view) of interactive graphics systems for CAD systems in digital electronics.

Syllabus Contents (Main topics):

Fundamental techniques in graphics

Graphic systems

Geometric modeling

Basic rendering

Computer animation

Visualization

Teaching and Learning Methods:

50% ex cathedral, 50% hands-on

The lecture topics, which are presented above, give the main theoretic aspects of the Computer Graphics theory and practice. These are further developed in workshops by introducing case studies. The students study the main program elements and structures of the corresponding CG Languages and Systems.
Assessment Procedure:

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

Indicative Sources:

Books: 

1. Forsyth D., Computer vision: A Modern Approach, University of California, Berkeley, Jean Ponce, University of Illinois at Urbana-Champaign, Prentice Hall, 2003

2. Giambruno M., 3D Graphics&Animation, Prentice Hall, 2002.

3. Hearn D.D., Computer Graphics with Open GL, 3/e, Hearn & Baker Inc.M. Pauline Baker, University of Illinois, Urbana Prentice Hall, 2004

4. Laszlo M., Computional Geometry and Computer Graphics in C++, Nova Southeastern University, Prentice Hall, 1996.

5. Slater M., A. Steed, Y. Chrysanthou, Computer Graphics and Virtual Environments: From Realism to Real-Time, Addison Wesley, 2001.
Course Title:
Programming Languages

Course Code:
PL

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Introduction to Programming, Algorithms and Data Structures 
Learning outcomes:

On completing this course, the students will

1. be able to design and code complex problems; 

2. be able to freely use the C/C++ programming language. 

Aims & Objectives:

1. Systemise students’ knowledge in the field of programming languages by a classification and comparative analysis.

2. Extend the students' skills for programming in a procedural and non-procedural languages

Syllabus Contents (Main topics):

Functions, relations and sets

Boolean algebra and functions

Fundamental programming constructs

Algorithms and problem solving

Fundamental data structures, Files

Recursion, Advanced non-linear structures

Overview of programming languages

Event-driven programming

Using APIs, Component-based computing

Non-procedural programming languages

Teaching and Learning Methods:

The lectures provide the theoretical basis. The workshops involve every student in actual design, coding and testing of short but complete problems.

Assessment Procedure:

Written test, including problems in different languages and different levels of difficulty

Indicative Sources:

Books:

1. Ghezzi C., M. Jazayeri, Programming Language Concepts, in English, 3rd edition, John Wiley & Sons, 1997. 

2. Kernighan B., R. Pike, The Practice of Programming, Addison-Wesley, 1999.

3. Knuth D., The Art of Computer Programming, Volume 3. Knuth D., The Art of Computer Programming, Volume 2: Seminumerical Algorithms, Third Edition,  Addison-Wesley, 1997.

4. Sorting and Searching, Second Edition, Addison-Wesley, 1998.

5. Stroustrup B., The C++ Programming Language, 2nd edition, Addison-Wesley, 1991.

URLs (Web sites):

http://directory.google.com/Top/Computers/Programming/
http://safari.informit.com/
Course Title:
Computer Organization

Course Code:
CO

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Digital Circuits, Programming Languages
Learning outcomes:

After this course the students will know the main principles of computer organization and machine level of data representation; the structure of main units in computer systems and internal processes organization.

Aims & Objectives:

The aim of the course is to present:

1. the principles of machine level representation of data, such as the arithmetic and logic basis of computing;

2. the general organization of computer system and structure and functionality of its units;

3. the organization of system processes, interrupting, testing and diagnostics.

Syllabus Contents (Main topics):

Machine level representation of data

Arithmetic basis

Main signals and logic structure of a processor

Structure of arithmetic and logic unit

Structure of control unit

Structure of interrupt system

Input/output devices

Functional organization

System-level testing and diagnosis

Teaching and Learning Methods:

At the lectures the student are familiarized in a theoretical aspects with the structure and way of operation of different CPU components. At the seminars there are discussions on the lectures and, if necessary, additional information is given about specific processors. At the workshops, hardware and software models of main processor units are explored. 

Assessment Procedure:

The final mark is formed as a weighted average of the marks from the workshops, seminars and the written exam.
Indicative Sources:

Books:

1. Dutta-Roy, A. Computers IEEE Spectrum, Jan. 1999, p.46-51.
2. Gepport, L. Solid State, IEEE Spectrum, Jan. 1998, p. 23-28.
3. Parhami, B. Computer Arithmetic: Algorithms and Hardware Design. Oxford Univ. Pres, 2000

4. Stalling, W., Computer Organization and Architecture: Principles of Structure and Function (2nd edition), McMillan Publ., 1990.    

Course Title:
Microprocessors

Course Code:
MP

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Electronics, Digital Circuits, Computer Organization
Learning outcomes:

The students will have solid understanding of structure, functioning and application of modern microprocessors.

Aims & Objectives:

The aims of this course are:

1. to provide students with a theoretical background and practical knowledge of main signals and logic structure of a processor, and bus organization of a computer;

2. to give the students knowledge of interrupt system and peripheral interfaces;

2. to introduce programming in Assembly language and main features of embedded systems.

Syllabus Contents (Main topics):

Function of the basic inverter structure

Main signals and logic structure of a processor

Bus organization of a computer

Structure of interrupt system

Peripheral interfaces

Assembly level machine organization

Programming in Assembly language

Fundamentals of embedded systems

Teaching and Learning Methods:

The lectures, seminars, and workshops are provided. The lecture materials precede the workshops and the seminars. At the beginning of each seminar or workshop students’ knowledge is checked. 

Assessment Procedure:

The course finishes with an examination.  The final mark is formed as a weighted average of the marks from the workshops, seminars, and the exam. 
Indicative Sources:

Books: 

1. Antonakos J., Introduction to the Intel Family of Microprocessors, Pearson Education, 1999.

2. Bolton W., Microprocessor Systems, Pearson Education, 2000.
3. Brey B., Intel Microprocessors 8086/8088, 80186/80188, 80286, 80386, 80486 Pentium, and Pentium Pro Processor, Pentium II, Pentium III, and Pentium IV, Pearson Education, 2003.

4. Kleitz W., Digital and Microprocessor Fundamentals, Pearson Education, 2003.

5. Wray W., J. Greenfield, R. Bannatyne, - Using Microprocessors and Microcomputers, Pearson Education, 1999.

Course Title:
Object-Oriented Programming 

Course Code:
OOP

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Introduction to Programming, Algorithms and Data Structures,
Programming Languages

Learning outcomes:

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

1. design, implement, test and debug simple programs in an object-oriented programming language;

2. design, implement, and test the implementation of “is-a” relationships among objects using a class hierarchy and inheritance.

Aims & Objectives:

1. Introduce students to fundamental concepts and techniques used in the object-oriented programming.

2. Justify the philosophy of object-oriented design and concepts of encapsulation, abstraction, inheritance and polymorphism.

3. Describe how the class mechanism supports encapsulation and information hiding.

4. Compare and contrast the notions of overloading and overriding methods in an object-oriented language.

Syllabus Contents (Main topics):

Object-oriented programming

· Encapsulation and information-hiding

· Separation of behaviour and implementation

· Classes and subclasses

· Inheritance

· Polymorphism

· Class hierarchies

· Collection classes and iteration protocols

Abstract data types

Recursion

Advanced non-linear structures

Type of reuse

Inspection and testing in the object-oriented paradigm

Event-driven programming

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. Workshops will provide the opportunity for students to practise the object-oriented techniques. The students have to independently solve, encode and test with the aid of a specific programming environment elements of given problems.
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. Booch G., Object-oriented design with applications, Addison-Wesley, 1991.
2. Muller P., Introduction to Object-Oriented Programming using C++, Globewide Network Academy, 1997.

3. Stroustrup B., The C++ programming language, Addison-Wesley, 1991.
4. Wiener R., L. Pinson, The C++ Workbook, Addison-Wesley, 1992.
5. William F., T. William, Data structures with C++, Prentice Hall, 1996.
URLs (Web sites)

http://java.sun.com/docs/books/tutorial/java/concepts/
http://www.desy.de/gna/html/cc/Tutorial/tutorial.html
http://www.ira.uka.de/bibliography/Object/
http://www.quiver.freeserve.co.uk/OOP1.htm
http://hobbes.jct.ac.il/~naiman/c++-oop/
http://cs.colgate.edu/faculty/nevison.pub/oop.html
Course Title:
Databases

Course Code:
DB

ECTS credits:
7

Course Status:
Core/elective

Prerequisites:
Introduction to Programming, Programming Languages,

Computer Architecture
Learning outcomes:

On completion of this course the students should be able to: design, analyse, program, support, and develop Databases in the Information Technologies.  

Aims & Objectives:

The aims of this course are:

1. to provide students with a theoretical background and practical knowledge of relational database systems;

2. to provide students with an overview of advanced database systems;

3. to discuss the architecture of DBMS against user requirements;

4. to compare the data models;

5. to demonstrate a critical knowledge of the key theoretical issues;

6. to select and apply appropriate DBMS in the construction of a software application;

7. to conduct a database review using appropriate guidelines.

Syllabus Contents (Main topics):

Data modeling

Architecture of DBMS

Relational database design

Object-oriented databases

Database query languages

Data mining

Transaction processing

Information storage and retrieval

Intellectual property

Privacy and civil liberties

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on
The lecture topics give the main theoretic aspects of the considered problems. These are further developed in workshops by introducing case studies. Students gain experience, via a team project, about database development life-cycle.
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. Connoly T., C. Begg, Database Systems: a Practical Approach to Design, Implementation and Management, Addison-Wesley, 2001.

2. McFadden F., J. Hoffer, Modern Database Management, Addison-Wesley, 2000.

URLs (Web sites):

http://www-db.stanford.edu/~ullman/
http://www-db.stanford.edu/~widom/
http://tinman.cs.gsu.edu/~raj/index.html
http://www.kirtland.cc.mi.us/cis/CIS235/
Course Title:
Operating Systems

Course Code: 
OS

ECTS credits:
7

Course Status: 
Core/elective

Prerequisites:
Introduction to Programming, Programming Languages, Databases,

Computer Architecture

Learning outcomes:

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

1. describe the essential components of an operating system;

2. analyse the main components of three different types of OS – single-user single tasking, single-user multi-tasking, multi-user multi-tasking;

3. evaluate the operating system against the user requirements.

Aims & Objectives:

1. Equip students with an integrated view of modern operating systems;

2. Modularity, concurrency and distribution are the unifying themes, both within the design of OS and in the systems supported by OS;

3. The course is designed to provide a practical guide using as a basis the familiar OS of UNIX and Windows 2000.

Syllabus Contents (Main topics):

Operating system principles

Process description and control

Concurrency

Scheduling and dispatch

Memory management

I/O management

File management

Security and protection

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on
The lecture topics give the main theoretic aspects of the considered problems. These are further developed in workshops by introducing case studies. In some of the workshops the students study the main commands of the corresponding OS, and in the other workshops simulation software tools are used to explore and study the OS.

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.Bacon J., T. Harris, Operating Systems – concurrent and distributed software design, Addison-Wesley, 2003.

2. Ritchie C., Operating Systems incorporating UNIX & Windows, Letts Educational, 1997.

3. Stallings W., Operating Systems, Prentice Hall, 2001.

4. Tanenbaum A.S., A.S. Woodhall, Operating Systems, Design and Implementation, Prentice-Hall, 1997.

URLs (Web sites)

www.cis.temple.edu/courses-os.html
www.williamStallings.com/os4e.html
www.mines.edu/fs_home/tcamp/GUI/index.html
www.cs.vu.nl/~ast/minix.html
Course Title: 
Computer Networks

Course Code:
CN

ECTS credits:
9

Course Status:
Core/elective

Prerequisites:
Computer Architecture, Operating Systems, Computer Peripherals,

Computer Security
Learning outcomes:

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

They will have a basic knowledge of network designing, installation, administration and maintenance.

Aims & Objectives:

1. Theoretical fundamentals of computer networks. 

2. Description of most common used network protocols and their interaction.

3. Learning and understanding the Modern theory of communication.

4. Discussing the wide range of aspects of the network security and reliability.

Syllabus Contents (Main topics):

Data communication

Network protocol stacks

Communication sub-network

WANs, INTERNET

Network integration

Error detecting and correcting codes

Cryptographic protocols

Network security

Network management

Teaching and Learning Methods:

Lectures, exercises, biweekly home works.

A large course work during the semester.

Assessment Procedure:

Final exam in a form of multiple choice test: 

60% of the general assessment.

Course work evaluation: 30%. 

Home works evaluation: 10%

Indicative Sources:

Books: 

1. Black U., Data Link Protocols.  Prentice Hall, Englewood Cliffs, New Jersey, 1993. 

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

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

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/
In common, the links to URL are very changeable, so we'll provide them at the start of the course.
Course Title:
Computer Architecture

Course Code:
CA

ECTS credits:
9

Course Status:
Core/elective

Prerequisites:
Programming Languages, Computer Organization,

Microprocessors
Learning outcomes:

After this course the students will know the main principles of different computer systems building and basic architectural models.

Aims & Objectives:

1. Systemise student’s knowledge about global organization of the low and high level computational processes in computer systems and special features of contemporary architectural models.

2. Present some methods for system performance evaluation.

Syllabus Contents (Main topics):

Basic computer architectures

Structure of interrupt system

Peripheral interfaces

Assembly level machine organisation

Programming in Assembly language

Memory system organisation and architecture

Bus organization of a computer

Interfacing and communication

Functional organization

Pipelining

Performance enhancements

Fault-tolerant system design

Teaching and Learning Methods:

Lectures (with slides, multimedia projector) and additional auxiliary text and electronic materials.

Laboratory work (based on manual with instructions) with a tutorial for every laboratory them.

Software environment for simulation and exemplary models and laboratory medium for e-learning.

Assessment Procedure:

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

Indicative Sources:

Books: 

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

2.  Parhami, B., Computer Arithmetic: Algorithms and Hardware Design. Oxford Univ. Pres, 2000.

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

URLs (Web sites): 

www.mkp.com/CA3/

Course Title:
Mathematics 3 

Course Code:
MA3 

ECTS credits:
6

Course Status:
Core/elective
Prerequisites:
Mathematics 1, Mathematics 2

Learning outcomes:

After this course the students will understand and use main principles of applied mathematics.

Aims & Objectives:

1. Give knowledge in many aspects in the field of multi-variable calculus and its advanced application.

2. Provide a basis for mathematical modelling in technical sciences and for using systems as MATLAB.
Syllabus Contents (Main topics):

Functions of several variables

Multiple integrals

Linear and surface integrals

Operation calculus and application

Theory of probability

Mathematical statistics

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on

The lectures present the material theoretically and illustrate it with appropriate example problems. At the seminars the assimilation of material is controlled. At the workshops application examples are solved with the aid of the programming environment MATLAB.
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. Apostol T.M., Calculus (multi variable calculus and linear algebra, with applications to differential equations and probability), John Wiley & Sons, 1969.

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

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

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

URLs (Web sites):

Any site responding to the key words "multy variable calculus courses", "operati​onal calculus courses", "probability and statistics courses". 
Course Title:
Social Context of Computing

Course Code:
SCC

ECTS credits:
6

Course Status:
Core/elective
Prerequisites: 
Professional Skills in Computer Engineering
Learning outcomes:

By the end of the module, a student will:

1. be cognizant with legal, social and ethical considerations facing the users and builders of computer systems;

2. be aware of the non-technical factors that affect decision making in industry and commerce; 

3. have attended a series of seminars, written reports on some of them, and taken part in follow-up discussions; 

4. have written essays on current technological, professional or social issues in Computer Engineering; 

5. have given presentations on social or professional issue in Computer Engineering, and led and managed the ensuing discussions. 

Aims & Objectives:

The aims of the module are:

1. to enable students to gain a broad general knowledge of some current research areas in computer engineering and their application in industry and commerce, and the non-technical factors which may affect decision making in these areas; 

2. to make students aware of the social implications and ethical problems which may face the users and builders of computer systems; 

3. to develop skills in collecting and communicating information, managing and leading a debate and drawing conclusions. 

Syllabus Contents (Main topics):

Social context of computing

Methods and tools of analysis

Professional and ethical responsibilities

Risks and liabilities of computer-based systems

Intellectual property

Privacy and civil liberties

Computer crime

Teaching and Learning Methods:

The course includes lectures and seminars. The lectures precede the seminars and for each of the main lecture topics problem questions are asked aiming at students’ active participation

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

2. Johnson D., Computer Ethics, Pearson Education, 2001.

3. Johnson D., Computer Ethics, Prentice-Hall, Upper Saddle River, New Jersey, 2001.
4. Johnson D., H. Nissenbaum, Computers, Ethics and Social Values, Pearson Education, 1995.

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

6. Langford D., Business Computer Ethics, Pearson Education, 1999.

7. Spinello R., Case Studies in Information and Computer Ethics. Pearson Education, 1997.

Course Title:
Electrical Measurements

Course Code:
EM

ECTS credits:
5

Course Status:
Core/elective
Prerequisites:
Electrical Engineering
Learning outcomes:

By the end of the course the students will know the main principles of Electrical Measurements and deal with measurement instruments in practice.

Aims & Objectives:

On completion of this course the students will know and use the basic real measuring tools and virtual measuring systems in computer engineering. They should be able to measure different parameters of electric chains.

Syllabus Contents (Main topics):

Measuring of physical quantities

Measuring parameters of electric chains

Basic measuring tools in computer engineering

Virtual measuring systems

Teaching and Learning Methods:

40% ex cathedra, 60% hands-on

During the lectures theoretical material is given. The workshops are connected with the lectures and strengthen and deepen the students’ knowledge of specific topics. 
Assessment Procedure:

Tests are conducted during the semester. 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. Bentley J., Principles of Measurement Systems, Pearson Education, 1995.

2. Elgar P., Sensors for Measurement and Control, Pearson Education, 1998.

3. Fraser R., Process Measurement and Control, Pearson Education, 2001.
Course Title:
VLSI Design

Course Code:
VLS

ECTS credits:
7

Course Status:
Core/elective
Prerequisites: 
Digital Circuits, Electronics, Computer Architecture, Microprocessors
Learning outcomes:

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

Aims & Objectives:

1. Knowledge of VLSI principles and design. 

2. Basic skills on CAD design of VLSI systems. 

Syllabus Contents (Main topics):

MOS transistor fundamentals

Processing and layout

Function of the basic inverter structure

Circuit characterisation and performance

Combinational logic circuits

Sequential logic circuits

Alternative circuit structures / low power design

Semiconductor memories and array structures

Chip input/output circuits

Semi custom design technologies

ASIC design methodology

Teaching and Learning Methods:

Lectures, 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. Armstrong J., Structured Logic Design with VHDL, 1993.

2. Lipsett R., VHDL: Hardware Description and Design, 1993.

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

4. Weste N., K. Shraghian,  Principles of CMOS VLSI Design. A Systems Perspective, 1993.

URLs (Web sites):
http://jas.eng.buffalo.edu
www.xilinx.com
Course Title:
Testing & Fault-Tolerance

Course Code:
TFT

ECTS credits:
6

Course Status:
Core/elective
Prerequisites:
Computer Organization, Microprocessors, Computer Networks,

Mathematics 3
Learning outcomes:

After finishing course the students will know basic techniques and approaches for testing large systems and developing fault-tolerance systems.

Aims & Objectives:

1. To provide knowledge of faults and fault models in digital circuits, reliability and fault tolerance definitions. 

2. To presents the different methods of testing and diagnosis. To encompass test generation methods. 

3. To give knowledge of fault-tolerant system design and software approaches of fault-tolerance systems building. 

Syllabus Contents (Main topics):

Faults and fault models in digital circuits

Test generation methods

Design for testability

Testing non-stuck-at faults

System-level testing and diagnosis

Reliability and fault tolerance definitions

Error detecting and correcting codes

Fault-tolerant system design

Software approaches and fault-tolerance

Verification methods for real-time systems

High integrity software systems

Teaching and Learning Methods:

The course includes lectures and seminars. The lectures precede the seminars and for each of the main lecture topics problem questions are asked aiming at students’ active participation

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. Bentley J., An Introduction to Reliability & Quality Engineering. Pearson Education, 1999.

2. Kales P., Reliability. Pearson Education, 1998.

Course Title: 
Computer Peripherals

Course Code:
CP

ECTS credits:
6

Course Status: 
Core/elective
Prerequisites: 
Computer Architecture, Microprocessors
Learning outcomes:

After this course the students will be introduced to the design and the use of peripherals devices and systems in computer engineering.
Aims & Objectives:

Study’s topics are various kinds of contemporary peripherals devices - plotters, digitisers, interactive manipulators, printers, scanners, cameras, graphic displays.    
Syllabus Contents (Main topics):

Structure of interrupt system

Peripheral interfaces

Input/output devices

External storage devices

Error detecting and correcting codes

Teaching and Learning Methods:

The course includes lectures, seminars and workshops. The lectures precede the seminars and workshops for each of the main lecture topics problem questions are asked aiming at students’ active participation

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, workshops and the exam.
Indicative Sources:

Books:

1. Barry, M., Cook & Neil White, Computer Peripherals. Third edition, British Library Cataloguing in Publication Data, 1998 

2. Stalling, W. Computer Organization and Architecture: Principles of Structure and Function (2nd edition), McMillan Publ., 1990

Course Title: 
LAN

Course Code:
LAN

ECTS credits:
6

Course Status:
Core/elective
Prerequisites:
Computer Networks
Learning outcomes:

The students will have solid understanding of LAN philosophy, architecture, standards and history. They will learn the characteristics of LAN planning, design, exploitation, administration and management.

Aims & Objectives:

1. Theoretical fundaments of computer networks.

2. Integration between hardware and software instruments, concerning particular LAN systems.

3. Calculation of the characteristics and parameters of LAN.

4. Analysing, optimising and tuning of LAN. 

5. Learning and comparison of the most popular LAN systems.

6. The course will involve experiments of protocols commonly used in the TCP/IP based LAN environment.
Syllabus Contents (Main topics):

Wireless and mobile computing

RF technology

Passive components and LAN equipment

LAN technologies

Network integration

Administration and management of LANs. Network management

Teaching and Learning Methods:

Lectures, exercises, biweekly home works. A large course work during the semester.
Assessment Procedure:

Final exam in a form of multiple choice test: 60% of the general assessment. Course work evaluation: 30%. Home works evaluation: 10%

Indicative Sources:

Books:

1. Bing B., Wireless Local Area Networks: The New Wireless Revolution, John Wiley & Sons, 2002.

2. Dooley K., Designing Large Scale LANs, O'Reilly & Associates, 2002.

3. Geier J. T., Geier J., Wireless LANs (2nd Edition), Sams, 2001.

4. Ogletree T., Upgrading and Repairing Networks (3rd Edition), Que, 2001

5. Oppenheimer P., Bardwell J., Troubleshooting Campus Networks: Practical Analysis of Cisco and LAN Protocols, John Wiley & Sons, 2002.

6. Partridge C., Gigabit Networking, Addison-Wesley Pub Co, 1994.

7. Seifert R., The Switch Book: The Complete Guide to LAN Switching Technology, John Wiley & Sons, 2000.

8. Spurgeon C. E., Ethernet: The Definitive Guide, O'Reilly & Associates, 2000.

9. Tanenbaum A., Computer Networks, Prentice Hall PTR, 2002.

10. Walrand J., Communication Networks: A First Course, McGraw-Hill Science / Engineering / Math, 1998.

Course Title:
Computer Security

Course Code:
CS

ECTS credits:
6

Course Status:
Core/elective
Prerequisites:
Operating Systems, Algorithms and Data Structures,

Mathematics 3
Learning outcomes:

By the end of the course the students will deal with security in computing and latest developments in the field of cryptography and network security.

Aims & Objectives:

Explains all types of security – from centralised systems to distributed networks and contemporary security technologies. Discusses measures for viruses and intruders, using firewalls and trusted systems. Covers important network security tools and applications.

Syllabus Contents (Main topics):

Security and protection

Data security and integrity

Cryptographic methods

Cryptographic algorithms

Cryptographic protocols

Network security

Teaching and Learning Methods:

Lectures (with slides, multimedia projector) supplemented with product range of security companies. Computer classes deal with authentication and security protocols.

Assessment Procedure:

The final mark is formed as weighted average of the marks from the workshops, written exam and the test

Indicative Sources:

Books: 

1. Alexander M., The Underground Guide to Computer Security, 1996.

2. Curtin M., Building Trust, 2001.

URLs (Web sites):

www.shore.net/~ws/security.html
Course Title:
Embedded Microcontrollers

Course Code:
EMC

ECTS credits:
6

Course Status:
Core/elective
Prerequisites:
VLSI Design, Microprocessors, Computer Architecture
Learning outcomes:

After finishing the course the students will know the characteristics, specifics, and usage of Embedded Microcontrollers.

Aims & Objectives:

The aims of this course are:

1. to provide students with the fundamentals of embedded systems and their classification;

2. to introduce the main language and software issues in the context of embedded systems. 

Syllabus Contents (Main topics):

Fundamentals of embedded systems

Classification of embedded systems

Language issues

High integrity software systems

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.

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. Barnett R., 8051 Family of Microcontrollers, Pearson Educatopn, 1995.

2. Haskell R., Design of Embedded Systems Using 68HC12/11 Microcontrollers, Pearson Education, 2000.


Course Title: 
Real-time Systems

Course Code:
RTS

ECTS credits:
6

Course Status:
Core/elective
Prerequisites:
Operating Systems, Testing&Fault-Tolerance
Learning outcomes:

After finishing the course the students will know the characteristics, specifics, and usage of Real-time Systems.

Aims & Objectives:

The aims of this course are:

1. to provide students with a theoretical background and practical knowledge of Real-time Systems;
2. to give students knowledge about decomposition of real-time systems and their task management;

2. to introduce the main real-time planning algorithms and verification methods for real-time systems.

Syllabus Contents (Main topics):

Real-time systems overview

Discrete probability

Queuing systems

Decomposition of real-time systems

Task management of real-time systems

Real-time planning algorithms

Verification methods for real-time systems

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 industrial RTS are used, which allow modifications in the output code that allow exploring alternative mechanisms.

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