
	Course Title:
	Academic Writing

	Course Code:
	AW

	Course Status:
	Generic

	Recommended Prior Study:

Undergraduate degree or Masters

	Learning Outcomes:

After completing the module the student should be able to:

1. Communicate findings, in both written and oral form, in a professional manner

2. Assess previous research reports/research papers completed in an area

3. Critically appraise research data and assimilate, integrate and discuss in a logical way

4. Produce an appropriate project description and specification
5. Present and defend their findings clearly

	Aims & Objectives:
To improve technical communication skills. 

To develop research and technical communication skills and awareness of the legal and ethical framework surrounding the activities of a professional engineer, including: personnel, health, safety, and risk (including environmental risk) issues.

To enable students to demonstrate theoretical and practical research skills.

To develop in students the ability to specify and design a major research project.

To provide students with the opportunity to conduct and defend orally an independent research project.

	Syllabus Contents (Main topics):
Introduction “Why do research”.

On-line literature search methods.

Interpreting your observations.

Presenting your findings.

Speaking and writing for the technical professions.

Analysing observations and choosing appropriate means of presenting research findings.

Introduction to search methods, technical writing and speaking.

	Assessment Procedure:
Coursework: 40% Literature search & Research critique

Coursework: 20% Presentation of proposed project.

Coursework: 40% Detailed Doctoral Project proposal.

	Indicative Sources:

1. Alison, B. (1997) 'The Students Guide to Writing Dissertations and Theses'  Kogan Page 

2. Booth, V. (1993) 'Communicating in science: writing a scientific paper and speaking at scientific meetings' Cambridge University Press

3. Galliers, R. (1994) 'Information Systems Research: Issues, Methods and Practical Guidelines' McGraw-Hill Education - Europe 187247439X

4. Martin, M.W and Schinzinger, R (1997) 'Ethics in Engineering' 3rd McGraw-Hill 0-07-114195-2

5. Sharp, J.A. and Howard, K (1996) 'The management of a student research project' 2nd Gower

6. Swetnam D (2000) 'Writing Your Dissertation: The Best Selling Guide to Planning, Preparing and Presenting First Class Work' How to Books

7. Turk, C and Kirkman, J (1995) 'Effective writing' 2nd E & FN 

8. SponVan Wegenen, K.R. (1991) 'Writing a Thesis :Substance and Style' Prentice-Hall 0139710868


	Course Title:
	Methodology of the Scientific Research

	Course Code:
	MSR

	Course Status:
	Generic

	Recommended Prior Study:

Undergraduate degree or Masters

	Learning Outcomes:

After completing the module the student should be able to:

1. Demonstrate and develop fundamental research skills such as literature search, hypothesis/question formation, presentation of findings, and critical assessment of conclusions and implications

2. To provide a theoretical background for conducting postgraduate work
3. To provide a programme of training in the research process

	Aims & Objectives:
To enable students to demonstrate theoretical and practical research skills.

To develop in students the ability to specify and design a major research project.

To develop skills in planning, interpretation, analysis and data processing.

	Syllabus Contents (Main topics):
Introduction to literature search methods including on-line methods.

Interpreting and analysing your observations.

Analysing observations and choosing appropriate means of presenting research findings.

Science and scientific methodology: Epistemology, classification of research: theory development and testing; the deductive-inductive research process; and the role of independent and dependent variables.

Data collection techniques: Observational Techniques; Survey Techniques; Experimental Techniques.

Qualitative and quantitative data collection and analysis.

Project planning, Time management and Gantt charts.

Critical evaluation of published work

Introduction to data analysis software (e.g. SPSS)

	Assessment Procedure:

Continuous assessment:

25% Description of literature search rationale

25% Critical review of literature

25% Analysis and reflection on illustrative results

25% Suggested time management plan

	Indicative Sources:
1. Galliers, R. (1994) 'Information Systems Research :Issues, Methods and Practical Guidelines' McGraw-Hill Education - Europe 187247439X

2. Gash, S. 2000. Effective literature searching for students. Gower. ISBN 0566081253
3. Sharp, J. A. And Howard, K.  1996. The management of a student research project (2nd edition).  Gower. ISBN 056607706x
4. Williamson, K. (2002) 'Research Methods for Students, Academics and Professionals :Information Management and Systems' 2nd Centre for Information Studies, Charles Sturt University, NSW 1876938420


	Course Title:
	Legal Grounds and Structure of Doctoral Thesis

	Course Code:
	LGSDT

	Course Status:
	Generic

	Recommended Prior Study:

Undergraduate degree or Masters

	Learning Outcomes:

After completing the module the student should be able to:

1. Formulate research proposals, and plan and conduct the five stages of empirical investigation: design, sampling, data collection, data processing, and reporting

2. Demonstrate and develop fundamental research skills such as literature search, hypothesis/question formation, presentation of findings, and critical assessment of conclusions and implications

3. produce an appropriate project description and specification
4. Undertake a major research project and demonstrate competence in its execution

	Aims & Objectives:
To provide a theoretical background for conducting postgraduate work 

Formulate a research question of interest; apply relevant methods of investigation; and analyze, interpret and critically assess the findings.

Gain knowledge and experience of the skills entailed in conducting research, including those concerned with literature searches, research design, fieldwork, statistical analysis, and report-writing.

To develop in students the ability to specify and design a major research project.

To provide students with the opportunity to conduct and defend orally an independent research project.

	Syllabus Contents (Main topics):
Introduction “Why do research”

Interpreting your observations.

Project analysis and design

Ethics in engineering, computing and technology

Project planning

Time management and use of Gantt charts

Data collection techniques: Observational Techniques; Survey Techniques; Experimental Techniques.

Structured presentation of research material

Processes and procedures for dissertation submission and defense

	Assessment Procedure:
Coursework: 40%  Outline of thesis structure and content

Coursework: 20%  Presentation  of proposed project

Coursework: 40%  Detailed Doctoral Project proposal

	Indicative Sources:
1. Alison, B. (1997) 'The Students Guide to Writing Dissertations and Theses'  Kogan Page

2. Galliers, R. (1994) 'Information Systems Research :Issues, Methods and Practical Guidelines' McGraw-Hill Education - Europe 187247439X

3. Martin, M.W and Schinzinger, R (1997) 'Ethics in Engineering' 3rd McGraw-Hill 0-07-114195-2

4. Sharp, J.A. and Howard, K (1996) 'The management of a student research project' 2nd Gower

5. Swetnam D (2000) 'Writing Your Dissertation: The Best Selling Guide to Planning, Preparing and Presenting First Class Work' How to Books

6. Turk, C and Kirkman, J (1995) 'Effective writing' 2nd E & FN Spon

7. Williamson, K. (2002) 'Research Methods for Students, Academics and Professionals :Information Management and Systems' 2nd Centre for Information Studies, Charles Sturt University, NSW 1876938420

8. Van Wegenen, K.R. (1991) 'Writing a Thesis :Substance and Style' Prentice-Hall 0139710868


	Course Title:
	Intellectual Property Protection

	Course Code:
	IPP

	Course Status:
	Generic

	Recommended Prior Study:

Undergraduate degree or Masters

	Learning Outcomes:

After completing the module the student should be able to:

1. Assess the essential contemporary legal, moral and ethical issues relating to intellectual property, as they concern the use of, and exploitation of, technology in the work environment.

2. Examine the potential conflicts between EU IP rights, EU competition law, and National IP rights.

3. Scrutinise the European Patents Convention and the workings of the European Patents Office.
4. Evaluate the implications of Electronic Data Interchange and Cross-Border Data Flows in the EU.

	Aims & Objectives:
Consideration and examination of intellectual property rights as they impinge on the exploitation of technology; rights, duties and responsibilities of inventors; licensees; employers and employees.

	Syllabus Contents (Main topics):
Introduction and rational of Intellectual Property Rights 

Nature of Intellectual Property

Law of Patent

Industrial Designs

Trade Marks and Trade Names

Law of Confidential Information

Copyright and Design Copyright

Proposed EC Trade Mark

European Patents Convention

European Patents Office

EDI and Cross Border Data Flows

	Assessment Procedure:

100% coursework: A number of reports on ‘Case study’ examples

	Indicative Sources:
1. Phillips and Firth  'Introduction to Intellectual Property'

2. Bainbridge, D. (2002) 'Intellectual Property' 5th Longman

3. Dworki & Taylor (1988) 'Copyright, Design and Patents act' Blackstones Statutes

4. Cornish, W. & Llewelyn, D. (2003) 'Intellectual Property :Patents, Copyright, Trade Marks and Allied Rights' 5th Thomson 0-421-78120-3

5. Holyoak, J and Torremans, P (2001) '''Intellectual Property Law''' 3rd Butterworths

6. Bentley L. and Sherman B. (2004) 'Intellectual Property Law' 2nd OUP


	Course Title:
	Post Doctoral Seminar

	Course Code:
	PDS

	Course Status:
	Generic

	Recommended Prior Study:

Undergraduate degree or Masters

	Learning Outcomes:

After completing the module the student should be able to:

1. Demonstrate and develop fundamental research skills such as literature search, hypothesis/question formation, presentation of findings, and critical assessment of conclusions and implications

2. Present a seminar paper and respond appropriately to comments received

	Aims & Objectives:
Practice the skills involved in seminar presentation, including those required in effective summarizing of ideas and information, and oral communication.

To develop research and technical communication skills and awareness of the legal and ethical framework surrounding the activities of a professional engineer, including: personnel, health, safety, and risk (including environmental risk) issues.

To enable students to demonstrate theoretical and practical research skills.

To develop in students the ability to specify and design a major research project.

	Syllabus Contents (Main topics):
Introduction to search methods, technical writing and speaking 

On-line literature search methods.

Interpreting your observations.

Presenting your findings.
Speaking and writing for the technical professions.

Analysing observations and choosing appropriate means of presenting research findings.

Science and scientific methodology: Epistemology, classification of research: theory development and testing; the deductive-inductive research process; and the role of independent and dependent variables.

Data collection techniques: Observational Techniques; Survey Techniques; Experimental Techniques

	Assessment Procedure:

Presentation of a research seminar paper:


25% for the aural presentation


25% for the presentation (visual style and impact)


25% for the presentation (technical content)


25% for responses to questions

	Indicative Sources:
1. Booth, V. (1993) 'Communicating in science: writing a scientific paper and speaking at scientific meetings' Cambridge University Press

2. Galliers, R. (1994) 'Information Systems Research :Issues, Methods and Practical Guidelines' McGraw-Hill Education - Europe 187247439X

3. Turk, C and Kirkman, J (1995) 'Effective writing' 2nd E & FN Spon

4. Williamson, K. (2002) 'Research Methods for Students, Academics and Professionals :Information Management and Systems' 2nd Centre for Information Studies, Charles Sturt University, NSW 1876938420


	Course Title:
	Information Systems Development and Management

	Course Code:
	ISDM

	Course Status:
	Main 

	Recommended prior study:
Database Design

Software modelling and analysis

Software Process and evolution

Requirements specification & documentation

Software Business

	Learning outcomes:

After the course PhD students will be able to:

1. Understand the whole process of storing and manipulating data;

2. Demonstrate comprehensive knowledge and modern techniques and methods of IS development; 

3. Have knowledge of data analysis and modelling techniques and the different database architectures;

4. Understand the systems development life-cycle, activities and implementation techniques. 

	Aims & Objectives:

The main aims of this course are:

1. To explain the nature and the use of information and information systems in an organizational context;

2. To present the various techniques used within systems analysis and design;

3. To foster an appreciation of the different types of methodologies used in the system development process.

	Syllabus Contents (Main topics):
Information systems – role, organizations, management, strategy

Ethical and Social Issues of IS

Information Technology Infrastructure

Organisations and Business Information

Information Systems Development –requirements specification, system analysis and design, implementation, maintenance, production techniques, system verification techniques, automated aids to system development, project organization and management

Data security, integrity and control

Information Systems Evaluation 

	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/Papers:

1. Kenneth C. Laudon, Jane P. Laudon, Management Information Systems, Prentice Hall, 2003

2. Kenneth C. Laudon, Jane P. Laudon, Essentials of Management Information Systems, Prentice Hall, 1999

3. Leszek A. Maciaszek, Requirements Analysis and System Design, Pearson Education, 2005

4. Barbara C. McNurlin, Ralph H. Sprague, Information Systems Management in Practice, Prentice Hall, 2005
URLs (Web sites)
http://www.columbia.edu/~jm2217/
http://lifelong.engr.utexas.edu/swpm/index.cfm
http://dmoz.org/Computers/Software/Project_Management/
http://www.projectperfect.com.au/
http://www.hraconsulting-ltd.co.uk/
http://www.iist.unu.edu/~lagos/
http://infogoal.com/pmc/pmchome.htm


	Course Title:
	System Theory 

	Course Code:
	ST

	Course Status:
	Main 

	Recommended prior study:
Software modelling and analysis

Software Process and evolution

Requirements specification & documentation

Software Business

	Learning outcomes:

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

1. Explain the essence of general and specific systems theories; 

2. Learn principles of systems classification; 

3. Learn general system principles and laws; 

4. Learn systems approach and systems thinking; 

5. Apply methods of systems’ structure analysis; 

6. Apply system engineering methods and tools. 

	Aims & Objectives:

The aims of this course are:

1. To get acquainted with general and specific systems theory methods; 

2. To get acquainted with, general systems principles and laws; 

3. To master systems approach and systems thinking; 

4. To master methods of systems’ structure analysis; 

5. To get acquainted with basic principles of system control and management; 

6. To master system engineering methods and tools

	Syllabus Contents (Main topics):
Emerging of systems theory

General systems theory and it’s goals

Specific system theory methods

Various system definitions

Systems clasification]

Hierarchal systems

Genral system principles

System laws

Analytical and system approaches

System thinking

Systems structure

Analysis of system structure

Cybernetic approach to systems thinking

Classification of cybernetic systems

System control (feedback)

Basic principles of systems control and management

Methods and tools of systems engineering

	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/Papers:


Skyttner L. General Systems Theory. World Scientific Publishing Company. 2001.

URLs (Web sites)
http://www.columbia.edu/~jm2217/
http://lifelong.engr.utexas.edu/swpm/index.cfm
http://dmoz.org/Computers/Software/Project_Management/
http://www.projectperfect.com.au/
http://www.hraconsulting-ltd.co.uk/
http://www.iist.unu.edu/~lagos/
http://infogoal.com/pmc/pmchome.htm


	Course Title:
	Modelling and Simulation of Information Systems

	Course Code:
	MSIS

	Course Status:
	Main 

	Recommended prior study:
Software modelling and analysis

Software Process and evolution

Requirements specification & documentation

Software Business

	Learning outcomes:

After completing the course, the students will be able to: 

1. Represent complex knowledge systems on computers.

2. Construct complex models of discrete event dynamical systems, especially of information systems.

	Aims & Objectives:

The aims of this course are:

1. Acquaint students with object-oriented knowledge representation.
2. Formulate object-oriented theories of discrete event information systems.
3. Use for simulation experimenting.

	Syllabus Contents (Main topics):
Basic aspects of object-oriented programming) declarations and statements, classes, subclasses, methods, virtuality) and its projecting in SIMULA

Process orientation of SIMULA and its application in discrete event simulation

Block orientation of SIMULA and its use for formulations of exact theories and their hierarchies

Overview of SIMULA implementations

Classes for application of simulation 

Technology of agents and their use in simulation

Implementation of computing agents in SIMULA and the tools for facilitating such an attempt

Basic and universal pieces of knowledge occurring in analysis of information systems and their object-oriented representations applicable in simulation models of information systems

Principles of models of information systems automa​tically controlled by their inner simulation models

Nested and reflective simulation models and their use in design of information 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/Papers:

URLs (Web sites)
http://www.columbia.edu/~jm2217/
http://lifelong.engr.utexas.edu/swpm/index.cfm
http://dmoz.org/Computers/Software/Project_Management/
http://www.projectperfect.com.au/
http://www.hraconsulting-ltd.co.uk/
http://www.iist.unu.edu/~lagos/
http://infogoal.com/pmc/pmchome.htm


	Course Title:
	Information and Knowledge Management 

	Course Code:
	IKM

	Course Status:
	Main 

	Recommended prior study:
Software modelling and analysis

Software Process and evolution

Requirements specification & documentation

Software Business

	Learning outcomes:

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

1. Learn the basic concepts in strategic management, planning and organisation; 

2. Have developed an understanding of management's role in information systems planning and management;

3. Should be able to critically evaluate alternative approaches, methods and techniques developed to support the Strategic Management of Information Technology; 

4. Gain conceptual and practical guidelines for dealing with the Strategic Management of Information Technology of a variety of business sectors and organisations;
5. Understand the importance of Information Quality.

	Aims & Objectives:

The aims of this course are:

1. Essential management and strategic concepts and covers such issues as management functions and concepts, strategy, organisation and planning and examines how information systems can be used as a strategic asset; 

2. To provide an introduction to the key elements of strategic management, planning and organisation;

3. To develop an understanding of the fundamental concepts and frameworks of strategic management through which the potential for strategic information systems can be identified and evaluated;

4. To introduce good practice in the Management of Information Technology; 

5. To work out the practice and problems associated with the planning, implementation and effective management of the information resource.

	Syllabus Contents (Main topics):
Key elements of strategic management, planning and organisation

Business strategy concepts and the IS/IT strategy implications

IS/IT strategic analysis and analytical tools in strategic management

Information value and IS investments

Information management: organising and controlling 

Managing the supply of IT services

Managing IT/IS related change

Managing complex IS environments, including Legacy Systems.

Information management in various organisational contexts

Information Quality and Data Quality

	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/Papers:

1. Ward, J., Peppard, J., Strategic Planning for Information Systems, John Wiley and Sons Ltd, 3rd ed, 2002.

2. Galliers, R. D., Leidner, D. E., Baker, B. (Eds.). Strategic Information Management: Challenges and Strategies for Managing Information Systems, Butterworth-Heinemann, Oxford, Third Edition, 2002.

3. Robson W., Strategic Management and Information Systems – an integrated approach, 2nd ed, prentice hall: 1997. 

4. McKeen, J.D., Smith, H.A., Making IT Happen – Critical Issues in IT Management, John Wiley and Sons Ltd, 2003.

5. Boddy, D., Boonstra, A., Kennedy, G.: Managing Information Systems – An organisational perspective, 2nd Ed, Prentice Hall, 2005.

6. Eppler, Martin J.: Managing Information Quality-Increasing the Value of Information in Knowledge-intensive Products and Processes, 2nd ed., Springer, 2006.

URLs (Web sites)
http://www.columbia.edu/~jm2217/
http://lifelong.engr.utexas.edu/swpm/index.cfm
http://dmoz.org/Computers/Software/Project_Management/
http://www.projectperfect.com.au/
http://www.hraconsulting-ltd.co.uk/
http://www.iist.unu.edu/~lagos/
http://infogoal.com/pmc/pmchome.htm


	Course Title:
	Theoretical and Technical Foundations of Information Systems Research 

	Course Code:
	TTFISR

	Course Status:
	Main 

	Recommended prior study:
Software modelling and analysis

Software Process and evolution

Requirements specification & documentation

Software Business

	Learning outcomes:

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

1. Describe and critically analyse the principal methods and strategies employed in IS research;

2. Clarify the different conceptions of "information system";

3. Identify information needed to address problem, locate information through information source, analyse, verify and evaluate information, and document information;

4. Identify interfaces, boundaries and components of problems, apply system concepts to definition and solution of problems, break large problems into sub-problems, model problem at different abstraction levels;

5. Form new concepts on the basis of experience or of other concepts, apply relevant old knowledge to the new problems;

6. Develop a comprehensive, systematic and scientifically valid knowledge map of the information system knowledge domain, and ground it on a solid theoretical basis;

7. Apply the scientific method to carry out research;

8. Use logical analysis as an aid to the coherent organization and persuasive expression of ideas;

9. Immediately chose a point at which to begin reasoning, construct well-ordered chains of reasoning; 

10. Analyse an argument, detect use of basic logical fallacies, compare and evaluate different arguments;

11. Use methods of direct proofs, proofs by counterexample, proofs by contraposition, and proofs by contradiction to articulate a personal position;

12. Observe, perceive, analyse, evaluate, and conceptualise phenomena;

13. Decompose given phenomena into its component parts or elementary qualities, reason about phenomena, formulate and test hypothesis;

14. Prepare and manage research projects;

15. Produce research reports and documents of technical nature. 

	Aims & Objectives:

The aims of this course are:

1. To prepare doctoral students to be IS researchers by demonstrating the variety of theories and methodological approaches used to carry out research in IS field. 

2. To learn major reference theories and methods adopted from other disciplines and applied to IS research, including agency theory, cognitive theory, game theory, problem solving, information retrieval, data gathering, theoretical IS research method, experimental IS research methods,  system theory and others. 

3. To apply  theory and methods to the IS identifying interfaces, boundaries and components of problems;

4. To apply system concepts to definition and solution of problems, break large problems into sub-problems, model problem at different abstraction levels; 

5. To form new concepts on the basis of experience or of other concepts, 

6. To apply relevant old knowledge to the new problems; 

7. To develop a comprehensive, systematic and scientifically valid knowledge map of the IS knowledge domain, and ground it on a solid theoretical basis; 

8. To apply the scientific method to carry out research; 

9. To prepare and manage research projects and produce research reports and documents of technical nature.



	Syllabus Contents (Main topics):
Main characteristics of research work

Theoretical IS research methods

Experimental IS research methods

Problem solving

Information retrieval

Data gathering

System theory

Agency theory

Cognitive theory

Game theory

Fundamentals of scientific and technical writing

Logic in science and scientific writing 

	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/Papers:

1. Bidholi, H. (ed.) Encyclopedia of Information Systems. Academic Press, 2002

2. Whitman, M. E., A. B. Woszczynski. The Handbook of Information Systems Research. Idea Group Publishing, 2004.

3. Swanson, E.B. Information Systems in Organization Theory: A Review.  In R.J. Boland, Jr., R.A. Hirschheim (eds.), Critical Issues in information systems research, Wiley, NY. 1987

4. Benbasat, I. & Zmud, R.W.  The identity crisis within the IS Discipline: Defining and Communicating the Discipline’s Core Properties. MIS Quarterly, 2003, 27(2) 183-194.

5. Checkland, P., S. Holwell. Information, Systems and Information Systems: Making Sense of the Field. Wiley, 2002

6. Dennis, A.R., J.S. Valacich. Conducting Research in Information Systems. Communications of the Association for Information Systems, 2001, Vol.7, article 5,. 

7. IS World. Association for Information Systems, Khazanchi, D., B.J. Munkvold. Is Information Systems a Science? An Inquiry into the Nature of the Information Systems Discipline. The DATA BASE for Advances in Information Systems, 2000, Vol. 31, No. 3, 24-42

8. Mingers, J. Combining IS Research Methods: Towards a Pluralist Methodology. Information Systems Research, 2001, Vol.12 No. 3, 240-259.

9. Trauth, E.M. (Eds.). Qualitative Research in IS: Issues and Trends. Idea Group Publishing, Hershey, PA, 2001.

10. Wand, Y., R. Weber. Research Commentary: Information Systems and Conceptual Modeling—A Research Agenda. INFORMS, 2002, Vol. 13, No. 4, 363-376

11. Whitman, M.E., A.B. Woszczynski, M.E. Whiman. The Handbook of Information Systems Research. Idea Group Publishing, 2003.

12. Wilkinson, A.M. The Scientist’s Handbook for Writing Papers and Dissertations. Prentice Hall, 1991

URLs (Web sites)
http://cais.isworld.org/articles/7-5/default.asp?View=pdf&x=46&y=6 http://www.isworld.org/


	Course Title:
	Information Systems Modeling and Design

	Course Code:
	ISMD

	Course Status:
	Specific - Area 1 Qualifying in Information Systems

	Recommended prior study:
Fundamentals of Information Systems

Information Systems Basics

Computer Based Modelling and Simulation

Theoretical and technical Foundation of Information Systems

	Learning outcomes:

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

1. Introduce in the conventional systems analysis and design;

2. Have knowledge in data modelling and process modelling. Because data and process modelling are so fundamental to the main tradition of system design;

3. Make an examination of the analysis and design of computer information systems from the systems analyst’s view; 

4. Use an established software development methodology. At each step in the software development life cycle, both the methodologies used and the documentation required will be examined;

5. Develop skills in IS Modelling. 

	Aims & Objectives:

The aims of this course are:

1. To provide students with specific features of object oriented perspective applied in information systems;

2. To introduce students in Object Oriented Data Models - Object Model, Nested Entity Relationship Model, and Subordinate Dependency Model; Design Algorithms -- Relation to Nested Entity-Relationship Conversion Algorithm, Relation to Object Class Diagram Algorithm;

3. To explain Universal Data Model, Universal SQL and Visual Data Diagram Model;

4. To develop the skills for Process Modeling, Behavioral Models, Knowledge Models, Heterogeneous Database Architectural Strategy, Internet Repository Architectural Strategy.

	Syllabus Contents (Main topics):
Advanced object modeling. 

Object metamodeling. 

Functional modeling. 

Conceptualization in information systems. 

Analysis, system design, detailed design main stages of development. 

Implementation of the design in the relational and object oriented database 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/Papers:

1. Blaha, M., W. Premerlani, Object-Oriented Modeling and Design for Database Applications. Prentice Hall 1998.

2. Kroha, P., Object and Databases. McGraw-Hill 1993.

3. J. R., M. R. Blaha, W. Lorensen, F. Eddy, W. Premerlani,

4. Object-Oriented Modeling and Design, Prentice Hall, US ed.,1990,ISBN-10: 0136298419, ISBN-13: 978-0136298410 

5. J aakkola H., H. Kangassalo, E. Kawaguchi (Ed.), Frontiers  in Artificial Intelligence and Applications, IOS Press, Medford, New Jersey, Frontiers in Artificial Intelligence and Applications, Vol. 67, 2001, ISBN 1-58603-163-5.

6. Stevens P., R. Pooley, Using UML: Software engineering with objects and component,. Updated edition. Addison-Wesley, 2000.

7. Sanders G. L., Data Modeling (Contemporary Issues in Information Systems), Boyd & Fraser,1995, ISBN-10: 0877090661,ISBN-13: 978-0877090663 

8. Graeme C., G.C. Simsion, G. C. Witt, Data Modeling Essentials, Morgan Kaufmann Publishers Inc,US; 3Rev Ed edition, 2004,ISBN-10: 0126445516,ISBN-13: 978-0126445510. 

9. Halpin T. A., Information Modeling and Relational Databases: From Conceptual Analysis to Logical Design, Morgan Kaufmann Publishers, San Francisco, 2001, ISBN: 9781558606722 

URLs (Web sites)

www.utexas.edu/its/windows/database/datamodeling/dm/design.html www.amazon.com/Object-Oriented-Modeling-Design-James-umbaugh/dp/0136298419

www.cs.sunysb.edu/~stoller/ise440/


	Course Title:
	Distributed Information Systems 

	Course Code:
	DIS

	Course Status:
	Specific - Area 1 Qualifying in Information Systems

	Recommended prior study:
Operating systems

Telecommunication and Networks

Distributed Systems

	Learning outcomes:

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

1. Describe computational models in Distributed Systems;

2. Apply principles of distributed systems, models and theories;

3. Know their practical use in technologies;

4. Apply knowledge in distributed system communication and synchronization approaches.

	Aims & Objectives:

The aims of this course are:

1. Critically appraise relevant information technologies and software development techniques for distributed information systems; 

2. Practically examine the development of distributed information systems; 

3. Critically investigate the problems and pitfalls of distributed information systems in business, commerce, and industry.

	Syllabus Contents (Main topics):
Computational models

Distributed systems applications

Data and control distribution
Distribution problems (synchronization, cooperation, competition)

Techniques (messages, timestamps, remote method invocation)

Patterns (client-server, message sending, distributed data, synchronization)

Security in distributed 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/Papers:

1. Dye C., Oracle Distributed Systems, O'Reilly, 1st Edition,1999, ISBN: 1-56592-432-0.  

2. Coulouris G., J. Dollimore, T. Kindberg , Distributed Systems: Concepts and Design , Addison-Wesley,2nd Edition, 2002, ISBN 0-201-62433-8. 

3. Coulouris G., T. Kindberg, J. Dollimore,  Distributed Systems Concepts & Desig, Addison Wesley, Harlow, England ,3rd Edition,2000, ISBN: 9780201619188. 

4. Tanenbaum A. S., Distributed Operating Systems, Prentice Hall, US Ed edition, 1994,ISBN-10: 0132199084,ISBN-13: 978-0132199087. 

5. Tanenbaum A. S., M. van Steen, Distributed Systems: Principles and Paradigms, 2/E, Prentice Hall, 2007, ISBN-10: 0132392275, ISBN-13: 9780132392273.

6. Coulouris G., J. Dollimore, T. Kindberg , Distributed Systems: Concepts and Design, Addison-Wesley, ©Pearson Education 2001, 3rd Edition, I SBN 0201-619-180. 
URLs (Web sites)

http://dsonline.computer.org/
www.oreilly.com/catalog/ordistsys/
www.prenhall.com/divisions/esm/app/author_tanenbaum/custom/dist_sys_1e/
www.cs.wpi.edu/~webbib/source-alpha.html
www.science-books.net/distsys.htm
www.site.uottawa.ca/~luigi/csi5109/index.html
http://www.site.uottawa.ca/~lotos/


	Course Title:
	Programming Environments in Information Systems

	Course Code:
	PEIS

	Course Status:
	Specific - Area 1 Qualifying in Information Systems

	Recommended prior study:
IT Hardware and Software

Theoretical and Technical Foundation of IS

	Learning outcomes:

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

1. Learn the basic principles on Internet programming languages:

· HTML programming;

· Client side program – Java Script programming;

· Server side programming– PHP programming;

2. Have the ability to solve their problems using this technology;

3. Have the competence on programming different tasks;

4. Apply this knowledge at one’s future work.

	Aims & Objectives:

The aims of this course are:

1. To present algorithmic languages and program technologies,  used for realization of Internet Information Services;

2. To introduces the basic Internet programming language HTML – structure, tags, and possibilities;

3. To apply tools for presenting text, graphics, sound, images are considered; 

4. To increase the dynamic of presented information on the client side given with Java Script Language;

5. To present the client’s dynamic pages and solutions;

6. To realize client’s and server’s applications which are presented by JAVA, PHP, ASP programming languages;

7. To illustrate manners of configuring client’s and server’s applications.

	Syllabus Contents (Main topics):
The basic principles on HTML, Attributes, different tags (about events, types, applications).

Design of a page including text, graphics, sound.

Design of Frames and their application.

Design of Forms, dialogue interface, tags, forms.

Introducing Java Script. Design of functions, implemented by the client’s side. 

Java Script techniques about appearance of messages checking data validation, about sending e-mail, etc.

Server side programming languages – PHP-installation, configuration, interaction with the client.

Data Base – MySql- components, terminology. 

Web Sever Apache- modules, Installation. 

Relation with Data Base MySql. Setting of PHP Interpretation.

	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/Papers:

1. Dubois P., MySQL. New Riders, 2000, p. 758.

2. Ladd E., J. O'Donnell at all., Using HTML, XML and Java 1.2, OUE, 1999, p. 1282.

3. Powell T., D. Cutts, Web Site Engineering. Prentice Hall, 1998, p.324.

4. Hall M., Core Web Programming, Prentice Hall, 1998, p. 1277.

5. Castagnetto J. at all., Professional PHP programming, WROX, 2000, p.909.

URLs (Web sites)
www.reviews.com/
http://safari.oreilly.com/0201433079
http://vl.fmnet.info/logic-prog/
www.cs.brown.edu/about/books/
www.amazon.de/Programming-Environment-Addison-Wesley-Professional-Computing/dp/0201433079
www.ncsa.uiuc.edu/UserInfo/Resources/


	Course Title:
	Algorithms in Networking

	Course Code:
	AN

	Course Status:
	Specific - Area 1 Qualifying in Information Systems

	Recommended prior study:
Networks and Communication

Distributed Systems

Theoretical and Technical Foundation of IS

	Learning outcomes:

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

1. Use particular algorithms which optimize various properties for graphs and networks;
2. Use path algebra methods to find maximal flows, critical paths and similar problems;
3. Construct displacement networks to find cost-reducing cycles.

	Aims & Objectives:

The aims of this course are:

1. Advanced algorithmic concepts for the design and analysis of network protocols; 

2. Open problems and potential applications;

3. Algorithm design;

4. Performance of algorithms.

	Syllabus Contents (Main topics):
Packet routing and scheduling;

Load balancing algorithms;

Network coding; 

Congestion control and active queue management;

Bandwidth allocation and flow control; 

Fairness; 

Adversarial queueing theory; 

Stability of protocols; 

Scalable network simulation and performance prediction;

Algorithms arising in the web infrastructure, and wireless networks: 

· Algorithms for peer-to-peer systems; 

· Gossip style algorithms.  

	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/Papers:

1. Schrijver A., Combinatorial Optimization. Polyhedra and Efficiency. Springer-Verlag, Berlin, 2003. 

2. Cormen T. H., C. E. Leiserson, R. L. Rivest, C. Stein, Introduction to algorithms, 2nd Edition, The MIT Press/ McGraw-Hill Book Company, 2001. 

3. Ahuja R. K., T. L. Magnanti, J. B. Orlin, Network flows. Theory, Algorithms, and Applications. Prentice-Haal, Englewood Cliffs, New Jersey, 1993. 

4. CMSC858S, Algorithms in Networking, course, Fall 2004.

URLs (Web sites)
www.cs.umd.edu/class/fall2004/cmsc858s/
www.cs.cornell.edu/courses/cs684/2001fa/
www.books.theregister.co.uk/static/live/823368.htm
http://www-cs-faculty.stanford.edu/~knuth/taocp.html
www.ebooks.com/ebooks/book_display.asp?IID=263453
http://www.cs.huji.ac.il/labs/danss/people.html 

http://simula.stanford.edu/
http://www-math.mit.edu/~goemans/
http://www.cs.jhu.edu/~goodrich/cgc/pubs/routing.pdf


	Course Title:
	Multimedia and Internet Information Systems

	Course Code:
	M&IIS

	Course Status:
	Specific - Area 1 Qualifying in Information Systems

	Recommended prior study:
Multimedia Systems

Distributed Information Systems

	Learning outcomes:

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

1. Understand:

· The different kinds of multimedia containers and contents (on-line/off-line):

digital images and graphics;

digital audio;

animations and digital video;

· The Internet, the Web and their basic architectures:

evolution;

protocols;

· Web technologies:

HTML, CSS, examples of XML languages;

principles of client-side scripting;

principles of server-side scripting and remote database interaction;

principles of Web design and usability;

2. Have practical skills:

· Building a Web site using HTML, CSS and authoring tools;

· Implement simple/medium-difficulty client-side Web interactions;

· Implement simple server-side Web interactions.

	Aims & Objectives:

The aims of this course are:

1. To provide the skills necessary to easily move within the fields of multimedia and Web design: from the basics of digital multimedia (images, audio, animations and video) to their integration within on-line and off-line multimedia containers;

2. To from the design of Web sites to the construction of rich-content sites exploiting client-side and server-side scripting (to implement forms of local and remote interaction).

	Syllabus Contents (Main topics):

Multimedia contents and on-line/off-line containers: 

· Images and graphics: colour, bitmap (raster) graphics (global/local processing, use of levels, authoring programs, …), vector graphics (object organization, group management, …), graphic formats (features and use), graphics for the Web (requirements, tools) ;

· Digital audio: characteristics, formats, use, … ;

· Animations and digital video: animated GIFs, Flash animations, video formats, audio/video non-linear editing, requirements for the Web; 

· Multimedia off-line containers: CD-ROM and DVDs (outline) ;


Internet and the World Wide Web: 

· Basic aspects, terminology, protocols (outline: TCP/IP, HTTP, …), the HTML language, Cascading Style Sheets (CSS), the XML metalanguage (outline), examples of XML-based purpose-specific languages (SMIL, SVG, …), programming languages for the Web, client-side interaction (JavaScript, Java, Flash, …), server-side interaction (CGI programs, application servers), Web information architecture and usability (outline);


Advanced multimedia (outline)

· Birtual reality (immersive/non-immersive), augmented reality, telepresence, applications

	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/Papers:

1. Chapman N., Digital Multimedia. John Wiley & Sons, 2004

2. Rosenfeld L., P. Morville, Information Architecture for the World Wide Web, O’Reilly & Associates, 2nd Edition, 2002

3. Bulterman, C.A.Dick, L. Rutledge, SMIL2.0 Interactive Multimedia for Web and Mobile Devices, Springer , 2004, ISBN: 978-3-540-20234-9.  

4. Weinstein S., The Multimedia Internet (Information Technology: Transmission, Processing and Storage), Amazon.com 

5. Nielsen J., Multimedia and Hypertext: The Internet and Beyond, Morgan Kaufmann, San Francisco
URLs (Web sites)
www.amazon.com/s?ie=UTF8&index=books&field-keywords=multimedia%20information%20systems&page=1
www.amazon.ca/Advances-Multimedia-Information-Systems-Jajodia/dp/3540651071
www.auerbach-publications.com/
www.atsf.co.uk/manmult/book_users.html
www.cse.fau.edu/~borko/Seminar,%20Multimedia%20over%20the%20Internet.pdf
www.webist.org/keynote_lectures.htm
http://www.amazon.com/Multimedia-Internet-Information-Technology-Transmission/dp/0387236813
http://www.useit.com/jakob/mmhtbook.html
http://www.cs.ucl.ac.uk/staff/jon/mmbook/book/book.html
http://vlib.mmu.edu.my/iresources/?c=99&o=0&start=40


	Course Title:
	Data Mining

	Course Code:
	DM

	Course Status:
	Specific - Area 2 Qualifying in Databases

	Recommended prior study:
Databases

Algorithms and Datastructures

Information and Knowledge Management

Data Warehousing

	Learning outcomes:

After the course PhD students will be able to:

1. Understand the main Data Mining concepts and techniques;

2. Apply their knowledge for mining large data sets;

3. Develop scalable and efficient methods to extract relationships and global patterns from data;

4. Discover which patterns represent useful knowledge;

5. Use modern DM tools. 

	Aims & Objectives:

The aims of this course are:

1. To introduce data mining concepts and techniques from a database perspective, where emphasis is placed on basic DM concepts and techniques for uncovering data patterns hidden in large data sets; 

2. To explain different methods of Data Mining;

3. To teach students to implement or extend DM techniques.

	Syllabus Contents (Main topics):
The Data Mining Process 

Data Integration and Transformation

Data Pre-processing

Data Mining Primitives, Languages and System Architectures

Data Mining Methodologies: 

· Association Analysis;

· Cluster Analysis;

· Outlier Analysis;

· Evolution Analysis;

· Classification;

· Prediction.

Text Mining

Web Content Mining

Data Mining Products 

	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/Papers:

1. Han J., M. Kamber, Data mining: concepts and techniques, San Francisco, Morgan Kaufmann Publ., 2000. 

2. Hand D., H. Mannila,  P. Smyth, Principles of Data Mining, MIT Press, 2000. 

3. Berry M., G. Linoff, Data Mining Techniques: For Marketing, Sales, and Customer Relationship Management, John Wiley, 2004.

4. Witten I.,  E. Frank, Data Mining: Practical Machine Learning Tools and Techniques, Morgan Kaufmann, 2005

5. Linoff G., M. Berry, Mining the Web: Transforming Customer Data into Customer Value, John Wiley & Sons, 2001. 

6. Kimball R., R. Merz , The Data Webhouse Toolkit, John Wiley, 2000. 

7. Tan P.-N., M. Steinbach, V. Kumar, Introduction to Data Mining, Addison Wesley, 2006

8. Marakas G. M., Modern Data Warehousing, Mining, and Visualization: Core Concepts,Prentice Hall; 1st edition, 2002, ISBN: 131014595

9. Lewis W. J., Data Warehousing and E-Commerce, Prentice Hall PTR; 1st edition, 2001, ISBN: 130911542.

10. Bettini C., Time Granularities in Databases, Data Mining, and Temporal Reasoning, Springer; 1 edition, 2000, ISBN: 3540669973

11. Han J., Data Mining: Concepts and Techniques, Morgan Kaufmann Publ., 2006, ISBN: 9781558609013 

URLs (Web sites)

http://www.cs.helsinki.fi/research/fdk/datamining/publications.html
http://www.csis.hku.hk/~dcheung/publication.html
http://databases.about.com/compute/databases/cs/datamining/
http://www.ccsu.edu/datamining/resources.html
http://www.cis.upenn.edu/~ais
http://home.earthlink.net/~dwaha/research/machine-learning.html


	Course Title:
	Relational Databases

	Course Code:
	RELDB

	Course Status:
	Specific - Area 2 Qualifying in Databases

	Recommended prior study:
Databases

Algorithms and Data Structures

Information and Knowledge Management

	Learning outcomes:

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

1. Represent complex knowledge about information systems based on database technology (relational data model); 

2. Learn how relational concepts are used in database systems; 

3. Use the language SQL through practice with the course database management system 

	Aims & Objectives:

The aims of this course are:

1. To have theoretical background knowledge of relational database;
2. To apply practical knowledge of relational database systems;
3. To demonsrate  an overview of advanced database systems.

	Syllabus Contents (Main topics):
Logic as a data model

Relational algebra and logic

Relational calculus

Relational query languages

Protecting the database

Transaction management

Distributed database management

Query optimization

Overview of advanced database 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/Papers:

1. Ullman J. D., Principles of Database and Knowledge-base Systems, Volume I, ISBN  0-167-8158-1.

2. Zaniolo C., S.Ceri, C.Faloutsos, R.T.Snodgrass, V.S.Subrahmanian, R.Zicaro, Advanced Database Systems, ISBN 1-55860-443-X,

3. Wagner G., Foundations of Knowledge Systems with Applications to Databases and Agents, ISBN  0-7923-8192-0,

4. Halpin T.A., Information Modeling and Relational Databases: From Conceptual Analysis to Logical Design, Morgan Kaufmann Publ., San Francisco, 2001, ISBN: 9781558606722 

5.  Fleming C. C., B. von Halle, Handbook of Relational Database Design,Addison-Wesley Professional, 1989,ISBN-10: 0201114348,ISBN-13: 978-0201114348. 

6. Whitehorn M., B. Marklyn, Inside Relational Databases, Springer-Verlag London Ltd; 2 Rev Ed edition, 2001,ISBN-10: 1852334010,ISBN-13: 978-1852334017. 

7. Hernandez M., Database Design for Mere Mortals: A Hands-On Guide to Relational Database Design, Addison-Wesley, 2nd edition, 2003, ISBN-10: 0201752840, ISBN-13: 780201752847
URLs (Web sites)

www.cbbrowne.com/info/rdbms.html
www.zope.org/documentation/books/zopebook/2_6Edition/RelationalDatabases.stx
www.troels.arvin.dk/db/rdbms/links/
www.amazon.co.uk/Persistence-Relational-Databases-Books-Professionals/dp/1590590716
www.nap.edu/readingroom/books/far/ch6.html
http://www.bestwebbuys.com/1558608559
www.service-architecture.com/relational-databases/articles/index.html


	Course Title:
	Deductive Databases

	Course Code:
	DEDDB

	Course Status:
	Specific - Area 2 Qualifying in Databases

	Recommended prior study:
Databases

Algorithms and Datastructures

Information and Knowledge Management

Relational Databases

	Learning outcomes:

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

1. Represent basic knowledge about analysis;

2. Design  of deductive DB;

3. Implement of Information Systems based on deductive approach.  

	Aims & Objectives:

The aims of this course are:

1. To provides with theoretical background knowledge;
2. To give practical knowledge of analysis, design and implemenatation of deductive rules;
3. To implement relational data model as well as on object oriented.

	Syllabus Contents (Main topics):
Theoretical backround into deductive rules

Deductive rules for data derivation

Deductive rules for integrity constraints and analysis

Design: schema design, deductive rules design

Deductive rule prototyping and implementation

Translation deductive rules into active rules

Mapping to at least two different DBMS. 

	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/Papers:

1. Jeffrey D. Ullman: Principles of Database and Knowledge-base Systems, Volume II, ISBN 0-7167-8162-X.

2. G.Wagner: Foundations of Knowledge Systems with Applications to Databases and Agents, ISBN  0-7923-8192-0.

3. S. Ceri, P.Fraternali: Designing Database Applications with Objects and Rules, ISBN 0-201-40369-2.

4. 4.  Colomb R., Deductive Databases and Their Applications, CRC Publ. 1998, ISBN-10: 0748407979, ISBN-13: 978-0748407972 

5. 5.  Zaniolo C., S. Ceri, C. Faloutsos, R. T. Snodgrass, V.S. Subrahmanian, R. Zicari, Advanced Database Systems, Morgan Kaufmann Publ. Inc,US,1997,ISBN-10: 155860443X, ISBN-13: 978-1558604438.

URLs (Web sites)
www.citeseer.ist.psu.edu/287494.html
www.voronkov.com/teaching/dresden/2002/preface.ps
www.portal.acm.org/citation.cfm?coll=GUIDE&dl=GUIDE&id=61352
www.informatik.uni-trier.de/~ley/db/journals/tkde/tkde5.html
www.siks.nl/homogeen.html
www.scs.carleton.ca/~mengchi/papers/ddb-JIIS.ps
www.ischool.berkeley.edu/~hearst/irbook/contrib.html


	Course Title:
	Postrelational Databases (Object-Oriented, Spatial, Temporal)

	Course Code:
	PRDB

	Course Status:
	Specific - Area 2 Qualifying in Databases

	Recommended prior study:
Object-oriented paradigm

Database applications modeling and design

Linear algebra

Analytic geometry

Temporal logic

Predicate logic

	Learning outcomes:

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

1. Cope with object oriented databases;

2. Get essential knowledge;

3. Design spatial and temporal databases.

	Aims & Objectives:

The aims of this course are:

1. To acquaint students with characteristic features of object oriented databases;

2. To knew spatial databases;

3. To provide knowledge with temporal databases and their facilitating.

	Syllabus Contents (Main topics):
Pure object oriented databases ver. postrelational databases 

Different views on the stored data (relational view, object oriented view, xml view)

Spatial databases – requirements, models, formalisms and algorithms 

Temporal databases – application, specification of time models, further requirements for SQL (TSQL2)

	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/Papers:

1. Kirsten W., Ihringer M.: Object-Oriented Application Development Using the Caché Postrelational Database. Springer 2002

2. Jensen C. S., Snodgrass, R. T.:Temporal Databases, Part 2, Aalborg University 1997

3. Bertino, E., Catania, B., Zarri, G. P.: Intelligent Database Systems, Addison-Wesley, 2001

4. Roddick F., K. Hornsby, Temporal, spatial, and spatio-temporal data mining : first international workshop, Springer , TSDM 2000, Lyon, QA 76.9 .D343 T73 2000 CIMM

5. Kirsten W., M. Ihringer, M. Kühn, B. Röhrig, A.S. Rudd, Object-Oriented Application Development Using the Caché Postrelational Database, Springer; 2nd edition,2003,ISBN-10: 3540009604,ISBN-13: 978-3540009603. 

6. Kim W., Introduction to Object-Oriented Databases, The MIT Press, 1990, ISBN-10: 0262111241, ISBN-13: 978-0262111249. 

7. Khoshafian S., Object-Oriented Databases, John Wiley & Sons; 1 edition, 1993, ISBN-10: 0471570583, ISBN-13: 978- 0471570585. 

8. Date C.J., H. Darwen, N. A. LorentzosTemporal Data and the Relational Model: A Detailed Investigation into the Application of Interval and Relation Theory to the Problem of Temporal Database Management, Morgan Kaufmann Publ., 1st edition,2003, ISBN-10: 1558608559, ISBN-13: 9781558608559.

URLs (Web sites)
www.citeseer.ist.psu.edu/Databases/hubs.html
www.amazon.com/s?ie=UTF8&keywords=Relational%20databases&rh=n%3A75%2Ck%3ARelational%20databases&a...

www.ecampus.com/isbnbrowser2/isbnstart/3540
www.ifi.unizh.ch/archive/mastertheses/DA_Arbeiten_2004/Dogru_Muzaffer.pdf
http://www.bestwebbuys.com/1558608559


	Course Title:
	Algorithms and Data Structures

	Course Code:
	A&DS

	Course Status:
	Specific - Area 2 Qualifying in Databases

	Recommended prior study:
Advanced Mathematics for IS

Databases

	Learning outcomes:

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

1. Know about Data Structure and Algorithms Description; 

2. Apply Searching Algorithms;

3. Understood Sorting Algorithms;

4. Build Selection and others Algorithms in data Structures.

	Aims & Objectives:

The aims of this course are:

1. To provide students with a clear understanding of Object-Oriented Design;

2. To introduce students into different Data Structure;
3. To explain the processes for Sorting, Searching, Selection, Arithmetic’s and Text Algorithms;
4. To develop the skills for Distributions Derived from Empirical Observation and Asymptotic Expansions 

	Syllabus Contents (Main topics):
Object-Oriented Design

Arrays, Linked Lists, and Recursio

Analysis Tools

Stacks and Queues

Lists and Iterators

Trees

Priority Queues

Maps and Dictionaries

Search Trees
Sorting, Sets, and Selection
Text Processing
Graphs

Memory

	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/Papers:

1. Goodrich M., R. Tamassia, D.M. Mount, Data Structures and Algorithms in C++ , 4th edition, John Wiley & Sons, Inc., ISBN: 0-471-20208-8

2. Goodrich M., R. Tamassia , Algorithm Design Foundations, Analysis, and Internet Examples, John Wiley & Sons, Inc. ,ISBN: 0-471-38365-1

3. Wirth N., Algorithms and Data Structures, Prentice Hall,1985, ISBN-10: 0130220051,ISBN-13: 978-0130220059. 

4. Bucknall J., The Tomes of Delphi: Algorithms and Data Structures, Wordware Publishing; Bk&CD-Rom edition, 2001,ISBN-10: 1556227361 ,ISBN-13: 978-1556227363 

5. Gonnet G.H., R. Baeza-Yates, Handbook of Algorithms and Data Structures , ©Addison-Wesley Publishing Co. Inc.

6. Data Strictures  and Algorithms with Object-Oriented Design Patters in Java, Bruno R. Preiss., Publ. 1999.

7. Frakes B., R. Baeza-Yates, Information retrieval data Strictures & Algorithms, Prentice-Hall, ISBN 0-13-463837-9.

URLs (Web sites)

www.cs.umd.edu/class/fall2004/cmsc858s/
www.cs.cornell.edu/courses/cs684/2001fa/
www.books.theregister.co.uk/static/live/823368.htm
http://www-cs-faculty.stanford.edu/~knuth/taocp.html
www.ebooks.com/ebooks/book_display.asp?IID=263453
www.cs.pitt.edu/~kirk/algorithmcourses/
www.cgm.cs.mcgill.ca/~godfried/teaching/algorithms-web.html
www.softpanorama.org/Algorithms/algorithms.shtml


	Course Title:
	Intelligent Systems for Decision Support (Making) 

	Course Code:
	ISDS

	Course Status:
	Specific - Area 3 Qualifying in Artificial Intelligence

	Recommended prior study:
Intelligence Systems

Decision Theory

Information and Knowledge Management

Artificial Intelligence

	Learning outcomes:

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

1. Know main areas of ISDS implementation in organizational structures;

2. Have knowledge about architectures, methods and strategies for successfully designing, developing and evaluation of such kind of systems.

	Aims & Objectives:

The aims of this course are:

1. To build upon foundation courses;

2. To introduce the theory and practice of ISDS;

3. To use the ISDS applications in specific field of knowledge.

	Syllabus Contents (Main topics):
Review the development and application of ISDS;

Warehousing, access and analysis;

Artificial intelligence and data mining, visualization of information;

Knowledge acquisition, validation, and representation in the field of ISDS;

Knowledge management;

Advanced intelligent systems development.

Neural computing applications.
Intelligent software agents in Decision Support 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/Papers:

1. Turban E., J.Aronson, T. Liang, Decision Support Systems and Intelligent Systems, Prentice Hall; 7 edition, 2004, ISBN-10: 0130461067, ISBN-13: 978-0130461063. 

2. Jain L.C., G.Phillips-Wren, Intelligent Support Systems in Agent-Mediated Environments. Ios Prn Inc, 2005.

3. Jatinder, N.D.Gupta, G. A. Forgionne, M. Mora, Intelligent Decision-making Support Systems: Foundations, Applications and Challenges. Springer, 2006. 

4. Leung Y., Intelligent Spatial Decision Support Systems. Springer Verlag, 1997.

5. Nikolaos F. Matsatsinis, Yannis Siskos. Intelligent Support Systems for Marketing Decisions, Springer, 2002.

6. Aronson J., Decisuon Suport Systems & Intelligent Systems, Prentice-Hall, 7th Edition, 2004, ISBN: 0131230131 / 9780131230132

URLs (Web sites)
www.safarix.com/0130461067/part04
www.wargaming.net/Programming/113/Decision_Support_Systems_Intelligent_Systems.htm
www.dssresources.com/
www.uky.edu/BusinessEconomics/dssakba/relateds.htm
www.booknews.co.uk/Books/Book4388.html
www.ieeesmc.org/Newsletter/Current_Issue/index.php?id=high1


	Course Title:
	Application of Artificial Intelligence in Information and Knowledge Based Systems 

	Course Code:
	AAIIKBS

	Course Status:
	Specific - Area 2 Qualifying in Artificial Intelligence

	Recommended prior study:
Intelligence Systems

Information and Knowledge Management

Artificial Intelligence

	Learning outcomes:

After the course the PhD students will be able to:

1. Demonstrate understanding of neural networks, genetic algorithms and knowledge representation;

2. Receive knowledge in natural language, speech and pattern recognition;

3. Develop their learning in fuzzy set theory and Petri net;
4. Work with fuzzy logic and models for knowledge recognition.

	Aims & Objectives:

The aims of this course are:

1. To provide students with  theory of fuzzy set, Petri net, neural networks and genetic algorithms; 

2. To apply their knowledge in artificial intelligence systems.

	Syllabus Contents (Main topics):
Knowledge representation

Knowledge engineering

Inference processing

Artificial intelligence planning systems

Computational characteristics of the brain, learning, and self-organization

Neural network architectures including single-layer networks, multilayer networks, recurrent neural networks, ART, Boltzman

Self-organizing feature maps, back-propagation, feed-forward, center-propagation,and other learning techniques

Hardware implementation examples and applications

Natural language and speech recognition

Petri nets

Introduction to pattern recognition (PR) as a process of data analysis. Representation of features in multidimensional space as random vectors. Similarity and dissimilarity measures in feature space. 

Bayesian decision theory, discriminant functions and supervised learning. Clustering analysis and unsupervised learning. 

Estimation and learning. 

Feature extraction and selection.

Introduction to interactive techniques in PR. 

Applications of PR.
Basics of fuzzy set theory

Treatment of fuzzy information

Decision - making in a fuzzy environment

Games in fuzzy conditions

Fuzzy models and algorithms for pattern recognition

Fuzzy logic and knowledge representation

	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/Papers:

1. Dean Th., J. Allen, Y. Aloimonos Artificial Intelligence: Theory and Practice. Addison-Wesley, first edition, 1995 ISBN 0805325476

2. Gonzalez A., D. Dankel. The Engineering of Knowledge-based Systems. Prentice-Hall International, 1993.

3. Gottwald S..Fuzzy sets and Fuzzy Logic, Wiesbaden, Vieweg, 1993.

4. Jackson P. Introduction to Expert Systems. Third Edition. Addison-Wesley, 2001.

5. Hagan M. T, B. Howard.  Neural Network, Design Demuth & Mark Beale Martin/Hagan , 1996 

6. Haykin S. Neural networks, A Comprehensive Foundation, 2nd ed., Prentice Hall, 1999.

7. Luger G. F., W.A. Stubblefield. Artificial Intelligence. Structures and Strategies for Complex Problem Solving. Harlow, England, Addison-Wesley Longman, Inc., 4th ed. 2002, ISBN 0201648660.

8. Negoita C. V. Expert systems and fuzzy systems, the Benjamin/Cummings Publishing Comp, Inc. NY.

9. Nilsson N.J. Artificial Intelligence: A New Synthesis. Morgan Kauffman Publishers, second edition, 1998, ISBN 1558604677. 

10. Poole D., A. Mackworth, and R. Goebel. Computational Intelligence: A Logical Approach. Oxford University Press, first edition, 1998, ISBN 0195102703. 

11. Russel S., P. Norvig.  Artificial intelligence: A modern approach, Prentice-Hall, 2d ed., 2003, ISBN 0137903952. 

12. Van Der Heijden K., Scenarios: The art of strategic conversation, Chichester, John Wiley& Sons, 2001.

13. Winston P. H. Artificial Intelligence. Addison-Wesley, Reading, Massachusetts, third edition, 1993, ISBN 0201533774. 

14. Zurada J. M. Introduction to artificial neural systems, West Publishing, 1992.

15. Pons O., M. Vila, Knowledge Management in Fuzzy Databases, Springer Publ., 2000, ISBN: 9783790812558 

URLs (Web sites)

http://www.lotoswebtec.com/training/
http://www.books.brint.com/
http://www.cs.cornell.edu/courses/cs664/2005fa 

http://vlt.engin.umd.umich.edu/course.php?id=


	Course Title:
	Cognitive Science and Artificial Intelligence 

	Course Code:
	CS&AI

	Course Status:
	Specific - Area 2 Qualifying in Artificial Intelligence

	Recommended prior study:

Undergraduate course in Artificial Intelligence

	Learning outcomes:

After completing the module the student should be able to:

1. Recognise the important features of AI systems, and structure the field of AI into its main subfields;
2. Describe and discuss Cognitive Science, its subfields and relationship to AI, and some computational models in Cognitive Science;
3. Describe, apply and evaluate some AI representations and their uses;

4. Discuss the importance of learning in intelligent systems, and how it might be implemented;

5. Employ the first order predicate calculus as a formalism for representation and reasoning, describe its limitations and discuss alternatives;

6. Describe, analyse and critically discuss a variety of AI techniques and apply them to example problems;

7. Provide examples of AI systems and applications, and explain common techniques, differences and limitations. 

	Aims & Objectives:

The aims of this course are:

1. To provide a general introduction to Artificial Intelligence (AI);

2. To introduce into AI techniques;

3. To explain AI main subfields, emphasizing the computational aspects;

4. To show the relationships between Cognitive Science and AI. 

5. To demonstrate the need for different approaches for different problems. 

6. To provide a foundation for further study of specific areas of AI.

	Syllabus Contents (Main topics):
Overview of different types of decision making: strategic, tactical and operational

Consideration of organisational structures

Mapping of databases, MIS, EIS, KBS, expert systems, OR modelling systems and simulation, decision analytic systems onto activities within an organisation. Extension to other ’non organisational ’areas of decision making, e.g. military and emergency management

Studies of human cognition in relation to decision making and the assimilation of information

Cultural issues. Implications for design of decision making support

Communication issues

Normative, descriptive and prescriptive analysis: requisite modelling. Contrast with recognition primed decision tools

Database, MIS, EIS, KBS, Belief nets, data mining. 

OR modelling tools: simulation and optimisation.History, design, implementation: benefits and pit falls

Risk assessment

Decision analysis and strategic decision support

Group decision support systems and decision conferencing Intelligent decision support systems: tools and applications Cutting-edge decision support technologies. History, design, implementation: benefits and pitfalls.

Quality assurance and validity of decision support.

RODOS: A decision support system for nuclear emergencies. Discussion of design

Implementation issues

	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/Papers:

1. Russell, S., P. Norvig, Artificial Intelligence: A Modern Approach (2nd edn), Prentice Hall, 2003

2. Nilsson N. J., Artificial Intelligence: A New Synthesis, Morgan Kaufmann, 1998

3. Callan R., Artificial Intelligence, Palgrave Macmillan, 2003

4. Negnevitsky M., Artificial Intelligence, Addison Wesley, 2002

5. Luger G., Artificial Intelligence (5th edn), Addison Wesley, 2005

6. Rich, E. , K. Knight, Artificial Intelligence (2nd edn), McGraw Hill, 1991

7. Jackson P., Expert Systems (3rd edn), Addison Wesley, 1999

8. Winston P. H., Artificial Intelligence (3rd edn), Addison Wesley, 1992

URLs (Web sites)
www.cs.indiana.edu/~leake/INDEX.html
www.aaai.org/AITopics/html/cogsci.htm
www.transit-port.net/AI.CogSci.Robotics/journals.html
www.aihorizon.com/
www.springer.com/prod/j/0269-2821?referer=www.wkap.nl
www.cs.bham.ac.uk/resources/modules/2006/20417.html


	Course Title:
	Intelligent systems Design and Implementation

	Course Code:
	ISD&I

	Course Status:
	Specific - Area 3 Qualifying in Artificial Intelligence

	Recommended prior study:
Intelligence Systems

Theoretical and Technical Foundation of IS

Information and Knowledge Management

	Learning outcomes:

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

1. Introduce to the basic concepts and methods of artificial intelligence from a computer science perspective;

2. Lay special emphasis on the selection of data representations and algorithms useful in the design and implementation of intelligent systems;

3.  Learn and apply software-system-development skills to solve problems in intelligent systems 

4. Analyze and take part in some discussion of important applications of artificial intelligence methodology

	Aims & Objectives:

The aims of this course are:

1. To know the basic components of intelligent systems;

2. To be able to design IS of different application fields and do the implementation of (parts of) such a system;

3. To give students more breadth (theoretical knowledge), more depth (hands-on experience);

4. To learn a further framework for discriminating and interrelating approaches to AI;

5. To survey the increasingly broad range of AI applications.

	Syllabus Contents (Main topics):
Artificial Intelligence

Introduction and  Intelligent Agents 
Problem Solving 

Solving Problems by Searching 

Informed Search and Exploration 

Constraint Satisfaction Problems 

Adversarial Search 
Knowledge and Reasoning 

Logical Agents 

First-Order Logic and Inference in First-Order Logic 

Knowledge Representation 
Planning 

Planning 

Planning and Acting in the Real World 
Uncertain Knowledge and Reasoning 

Uncertainty 

Probabilistic Reasoning 

Probabilistic Reasoning Over Time 

Making Simple Decisions 

Making Complex Decisions 
Learning 

Learning from Observations 

Knowledge in Learning 

Statistical Learning Methods 

Reinforcement Learning 
Communicating, Perceiving, and Acting 

Communication 

Probabilistic Language Processing 

Perception 

Robotics 

	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/Papers:

1. Russel R., P. Norvig, Artificial Intelligence, A Modern Approach, 2nd edition, Prentice Hall

2. Hopgood  A.A., Intelligent Systems for Engineers and Scientists, 2nd edition, CRC

3. Albus J.S., S. M. Meystel, L. A. Zadeh, Intelligent Systems, Architecture, Design and Control, Wiley
4. Stuart Russell & Peter Norvig, Artificial Intelligence: A Modern Approach, Prentice-Hall, Second Edition, 2003. 

5. Mitchell T., Machine Learning, McGraw-Hill, 1997 

6. Bielawski L., R. Lewand, Intelligent systems design: integrating expert systems, hypermedia, and database technologies, John Wiley & Sons, Inc.   New York, NY, USA, 1991

7. Jamshidi M., H. Parsaei, Design and Implementation of Intelligent Manufacturing Systems: From Expert Systems, Neural Networks, to Fuzzy Logic, Prentice Hall PTR; Facsimile edition, 1995,ISBN-10: 0134582179 ,ISBN-13: 978-0134582177. 

8. Parsaei H.R., Design and Implementation of Intelligent Manufacturing Systems: From Expert Systems, Neural Networks, to Fuzzy Logic, Prentice Hall, April 1995, 1st edition ISBN: 0134582179
9. Jamshidi M.,  Design and Implementation of Intelligent Manufacturing Systems: From Expert Systems, Neural Network, to Fuzzy Logic, Prentice Hall, ISBN: 0134582179
URLs (Web sites)
www.utdallas.edu/dept/ugraddean/dplans/cognitiv.htm
www.brookes.ac.uk/studying/courses/undergraduate/2007/int_sys
http://biota.org/ksims/blockies/index.html#video
http://www.brunel.ac.uk/~csstgdm/lecture1.pdf
http://www.togethersoft.com/services/practical_guides/umlonlinecourse/#statechart-diagrams
http://pigseye.kennesaw.edu/~dbraun/csis4650/A&D/UML_tutorial/index.htm
http://computer.org/intelligent/
http://www.cs.washington.edu/education/courses/573/06au/


	Course Title:
	Fuzzy Sets and Soft Computing 

	Course Code:
	FS&SC

	Course Status:
	Specific - Area 3 Qualifying in Artificial Intelligence

	Recommended prior study:
Intelligence Systems

Information and Knowledge Management

	Learning outcomes:

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

1. Understand principles of Fuzzy sets theory;

2. Know the differences between traditional programming and soft computing;

3. Understand the assets and limits of “fuzzy” approaches;

4. Perform researches on “fuzzy” sets and soft computing.

	Aims & Objectives:

The aims of this course are:

1. To introduce basic and advanced concepts on GA; 

2. To provide an understanding of technical details in GA;
3. To give students with experience on critical reading and reviewing of research papers in GA;

4. To deliver students with practical experience on GA.

	Syllabus Contents (Main topics):
Algebra of fuzzy sets

Representing and processing uncertainty with fuzzy sets

Selected aspects of soft-knowledge representation

Fuzzy set-based modelling and simulation

Soft computational models

Soft algorithms design

Neuro-fuzzy computing

Soft computing methods in pattern recognition and data-mining 

	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/Papers:

1. Klir G.J., B. Yuan, Fuzzy sets and fuzzy logic: theory and applications, Prentice-Hall, Inc. Upper Saddle River, NJ, USA,1994.   

2. Pal S. K., S Mitra, Neuro-Fuzzy Pattern Recognition: Methods in Soft Computing, John Wiley & Sons, Inc. New York, NY, USA, 1999.

3. Valente de Oliveira, J., W. Pedrycz, Advances in Fuzzy Clustering and its Applications, John Wiley & Sons,2007, ISBN-10: 0-470-02760-6, ISBN-13: 978-0-470-02760-8

4. Cox E.,Fuzzy Modeling and Genetic Algorithms for Data Mining and Exploration with CDROM, Morgan Kaufmann Publ. 2005, ISBN: 9780121942755 

5. Buckley J., Fuzzy & Neural: Interactions & Applications, Springer,1999, ISBN: 9783790811704 

6. Cardoso J., H. Camargo, J. Cardoso,  Fuzziness in Petri Nets, Springer, Heidelberg, 1998, ISBN: 9783790811582 

7. Pons O.,M. Vila, Knowledge Management in Fuzzy Databases, Spiger,2000, ISBN: 9783790812558 

8. Kandel A., Studies in Fuzziness and Soft Computing #68: Data Mining and Computational Intelligence, Spriner, Heidelberg,2001, ISBN: 9783790813715 

9. Borddogna G., Recent Issues on Fuzzy Databases, Springer, Heidelberg, 2001, ISBN: 9783790813197. 

10. Yoshida Y., Dynamical Aspects in Fuzzy Decision Making, Spinger, Heidelbeg, 2001, ISBN: 9783790813975 

11. Fuller R., C. Carlsson, Studies in Fuzziness and Soft Computing #82: Fuzzy Reasoning in Decision Making and Optimization, Physica-Verlag, Heidelberg, 2002, ISBN: 9783790814286 

12. Schmitt M., A. Jain, H.-N. Teodorescu, Studies in Fuzziness and Soft Computing #96: Computational Intelligence Processing in Medical Diagnosis, Spinger, Heidelberg,2002, ISBN: 9783790814637

13. Nachtegael M., D. Van de Ville, Studies in Fuzziness and Soft Computing #122: Fuzzy Filters for Image Processing, Spriger, Berlin, 2004, ISBN: 9783540004653 

14. Sato-ilic  M., J. C. Lakhmi , Studies in Fuzziness and Soft Computing #205: Innovations in Fuzzy Clustering,Spriger, 2006, ISBN: 9783540343561 

15. Doherty P., W. Lukaszewicz, Studies in Fuzziness and Soft Computing #202: Knowledge Representation Techniques: A Rough Set Approach, Springer, 2006, ISBN: 9783540335184 

URLs (Web sites)
www.acm.org/education/curricula.html
http://www.ph.tn.tudelft.nl/PRInfo/index.html
http://cgm.cs.mcgill.ca/~godfried/teaching/pr-web.html


	Course Title:
	Special Topics in Data Security

	Course Code:
	STDS

	Course Status:
	Specific - Area 4 Qualifying in Data Security

	Recommended prior study:
Databases

Computer Security

Theoretical and Technical Foundation of IS

Data Mining

	Learning outcomes:

By the end the course the PhD students could deal with:

1. Mathematics for cryptography / Mathematics for data security;
2. The development of cryptography’s primitives, techniques  and methods for data security;

3. The security problem advanced cryptographic systems;

4. The security software for computer networks and communication.

	Aims & Objectives:

The aims of this course are:
1. To solve security problems and systems;

2. To knew privacy and security in the information age; 

3. To have basic knowledge in different problems: Secret message transmission, authentication, key distribution, key escrow, digital signatures, certified mail, contract-signing, coin flipping, and so forth;

4. To apply practical systems: Kerberos, SSH, PGP, smart cards, SSL;

5. To introduce to cryptographic primitives and specific realizations. Primitives: Transposition and substitution ciphers, private and public key encryption systems, digital signatures, message digests, key exchange, secret sharing, pseudorandom number generation. Realizations: AES, DES, RSA, RC6, DSA, SHA, MD5;

6. To understand mathematics for cryptography. Information theory. Number theory: Prime numbers and factoring, modular arithmetic, computations in finite fields, discrete logarithms. Complexity theory. Theory of distributed systems. 

	Syllabus Contents (Main topics):
Practice-Oriented Provable Security 
Introduction to Secure Computation 

Commitment Schemes and Zero-Knowledge Protocols 
Emerging Standards for Public-Key Cryptography 
Contemporary Block Ciphers 
Primality Tests and Use of Primes in Public-Key Systems  Contracts and Paying Electronically 
The State of Cryptographic Hash Functions
The Search for the Holy Grail in Quantum Cryptography 
Unconditional Security in Cryptography 

Email infrastructure security: PGP and S/MIME 

	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/Papers:

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

2. Bosworth S., A. Hutt, D. Hoyt, M. Kabay, Computer security handbook, 2002.

3. Damgard I., Lectures on Data Security.Modern Cryptology in Theory and Practice Springer, 1999,ISBN 3-540-65757-6

4. Kaufman C., R. Perlman, M. Speciner, Network Security: Private Communication in a Public World, Prentice-Hall PTR, 2002, ISBN 0-13-046019-2

5. Klander, L., The Ultimate Guide to Network Security, 1999.

6. Menezes A., P. C. van Oorschot , S. Vanstone, Handbook of Applied Cryptography, CRC Press, 1997, pp. 816, ISBN 0849385237

7. Niemi V., K. Nyberg. UMTS Security, by, Wiley 2002,ISBN 0-470-84794-8

8. Stallings W., Cryptography and Network Security, Principles and Practices, Third edition, Pearson Education 2003, ISBN 0-13-091429-0

9. Stallings W. Wireless communications and networks, 2002.

10. Stinson D., Cryptography: Theory and Practice, Second Edition, CRC Press, Boca Raton, 2002, ISBN 1584882069

URLs (Web sites)

http://www.cl.cam.ac.uk/users/rja14/
http:// www.shore.net/~ws/security.html
http://www.tcs.hut.fi/Studies/T-79.4501/

www.cmu.edu/policies/documents/DataSecurity.html
https://www.pcisecuritystandards.org/tech/download_the_pci_dss.htm
www.cs.auckland.ac.nz/~pgut001/tutorial/


	Course Title:
	Information Systems Security Principles and Policies

	Course Code:
	ISSP&P

	Course Status:
	Specific - Area 4 Qualifying in Data Security

	Recommended prior study:
Information Systems Basics

IS Organization and Management

Information Systems Modeling and Design

Theoretical and Technical Foundation of IS

	Learning outcomes:

By the end the course the PhD students could deal with:

1. The Practice-Oriented Provable Security;
2. The Security of operating systems and computer;

3. The Security of mobile communications;

4. The Security Policies. 

	Aims & Objectives:

The course aims are to give knowledge how:

1. To provide management direction for information security ;

2. To provide support for information security ;

3. To ensure that information assets receive an appropriate level of protection;

4. To reduce risks of human error, theft, fraud or misuse of facilities;

5. To ensure that users are aware of information security threats and concerns, and are equipped to support the corporate security policy in the course of their normal work;

6. To minimize the damage from security incidents and malfunctions and learn from such incidents;

7. To ensure the correct and secure operation of information processing facilities;

8. To minimize the risk of systems failures;

9. To ensure the safeguarding of information in networks and the protection of the supporting infrastructure;

10. To ensure security is built into operational systems;

11. To ensure compliance of systems with organizational security policies and standards.

	Syllabus Contents (Main topics):
Practice-Oriented Provable Security 
Introduction to Secure Computation 

Security Policy
Security Organization

Requirements and risks analysis

Asset Classification and Control 

Personnel Security

Security of operating systems and computer networks  

Database security

Security of mobile communications

Email infrastructure security: PGP and S/MIME
Physical and Environmental Security

Computer & Network Management
System Access Control
System Development and Maintenance

Business Continuity and Disaster Recovery 

	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/Papers:

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

2. Bosworth S., A. Hutt, D. Hoyt, M. Kabay. Computer security handbook, 2002.

3. Damgard I., Lectures on Data Security.Modern Cryptology in Theory and Practice Springer, 1999,ISBN 3-540-65757-6

4. Kaufman C., R. Perlman, M. Speciner, Network Security: Private Communication in a Public World, Prentice-Hall PTR,2002, ISBN 0-13-046019-2

5. Klander, L., The Ultimate Guide to Network Security, 1999.

6. Stallings W. Wireless communications and networks, 2002.

URLs (Web sites)

http://www.cl.cam.ac.uk/users/rja14/
http:// www.shore.net/~ws/security.html
http://www.ietf.org/rfc/rfc2989.txt

http://www.computer.org/itpro/homepage/jan_feb/security3.htm

http://vig.prenhall.com/catalog/academic/product/0,4096,0130460192,00.html


	Course Title:
	Information Systems Security

	Course Code:
	ISS

	Course Status:
	Specific - Area 4 Qualifying in Data Security

	Recommended prior study:
Information Systems Basics

IS Organization and Management

Special Topics in Data Security

Information Systems Modeling and Design

Theoretical and Technical Foundation of IS

	Learning outcomes:

By the end the course the PhD students could deal with:

1. The development of technologies associated with the fields of Information and Software Assurance; 

2. A comprehensive overview of the terminology, concepts, issues, policies;

3. The notions of threats, vulnerabilities, risks and safeguards as they pertain to the desired information security properties of confidentiality, integrity, authenticity and availability for all information that is processed, stored or transmitted in/by information systems. 

	Aims & Objectives:

This course is meant to introduce the topics and will lay the foundations for further studies in any of the domains listed. The course due to the rapid development and ubiquitous deployment of computer and information systems and its aims are:

1. To involve in the design, development, deployment and management of security systems; 

2. To require a familiarity with information assurance and security;

3. To introduce topics relevant to information assurance (IA) and computer security necessary to create a foundation of knowledge for the information management professional;

4. To explain different models of data security;

5. To provide a survey of network-based and Internet-based security applications.

	Syllabus Contents (Main topics):
Access control systems and methodology

Security management practices

Application and systems development security

Cryptography

Security architecture and mathematical models for computer security

Operations security

Policies for information integrity and confidentiality of database (DB) systems

Modeling of secure DB systems

Security in statistical DBs

Security approaches for object-oriented DBs

Multi-tier architecture security issues, privacy, aggregation and inference
Telecommunications and network security

Business continuity and disaster recovery planning

Laws, investigations and ethics

Physical security.

	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/Papers:

1. Adams C., S. Loyd, Understanding Public-Key Infrastructure: Concepts, Standards, and Deployment Considerations, New Riders Publishing, 1999.
2. Alexander M., The Underground Guide to Computer Security, 1996.

3. Bosworth S., A. Hutt, D. Hoyt, M. Kabay, Computer security handbook, 2002.

4. Doraswamy N., D. Harkins, IPSec: The New Security Standard for the Internet, Intranets, and Virtual Private Networks, Prentice Hall, 1999.

5. Kaufman C., R. Perlman, M. Speciner, Network Security: Private Communication in a Public World, Second Edition, Prentice Hall, 2002. 

6. Klander, L., The Ultimate Guide to Network Security, 1999.

7. Rescorla E., SSL and TLS: Designing and Building Secure Systems, Addison-Wesley, 2001. 

8. Stallings W., Wireless communications and networks, 2002.

URLs (Web sites)

http://www.cl.cam.ac.uk/users/rja14/
http:// www.shore.net/~ws/security.html
http://www.sans.org/resources/glossary.php

http://www.nwfusion.com/news/tech/2001/0924tech.html 

http://www.infosyssec.org/infosyssec/security/onlinebooks1.htm
www.infosectoday.com/


	Course Title:
	Advanced Topics in Cryptography

	Course Code:
	ATC

	Course Status:
	Specific - Area 4: Qualifying in Data Security

	Recommended prior study:
Information Systems Basics

IS Organization and Management

Special Topics in Data Security

Theoretical and Technical Foundation of IS

	Learning outcomes:

By the end the course the PhD students could deal with:

1. The development of cryptography’s primitives, techniques  and methods as well as mathematical models for computer security;

2. The advanced cryptographic systems;

3. The security software, computer network and communication. 

	Aims & Objectives:

The course aims are:

1. To teach the Introduction to Cryptography and the Computational Cryptography;
2. To explain different models of data security;
3. To give basic knowledge for Authentication Functions, Public-Key Cryptography, Exchange Protocols and Network Layer Security;
4. To provide a survey of network-based and Internet-based security applications. Email security, Web security, Electronic commerce est.

	Syllabus Contents (Main topics):
Introduction to Security

Classical Cryptography

Introduction to Modern Cryptography

Symmetric Cryptography

Authentication and Integrity

Hash functions

Algebra and Number Theory

Public Key Cryptography

Authentication Protocols

Symmetric Key Distribution

Kerberos

Public Key Systems

Public Key Infrastructure

Network Layer Security

Transport Layer Security

Application Layer Security

	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/Papers:

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

2. Bosworth S., A. Hutt, D. Hoyt, M. Kabay. Computer security handbook, 2002.

3. Bruce Schneier, E-Mail Security: How to Keep Your Electronic Messages Private, John Wiley and Sons, 1995. 

4. Klander, L., The Ultimate Guide to Network Security, 1999.
5. Mao W., Modern Cryptography:Theory& Practice,Prentice-Hall, 2004,ISBN 0-13-066943-1.
6. Menezes A., P. van Oorschot, S. Vanstone, Handbook of Applied Cryptography, CRC Press, 1997. 

7. Schneier B., Applied Cryptography: Protocols, Algorithms, and Source Code in C, Second Edition, John Wiley and Sons, 1996.

8. Stinson D. R., Cryptography: Theory and Practice, Second Edition, Chapman and Hall/CRC, 2002. 

9. Stallings W., Cryptography and Network Security: Principles and Practice, Third Edition, Prentice Hall, 2003. 

URLs (Web sites)

http://www.cl.cam.ac.uk/users/rja14/
http:// www.shore.net/~ws/security.html
http://zoo.cs.yale.edu/classes/cs467/2005s/index.html
http://searchsecurity.techtarget.com/sDefinition/0,,sid14_gci211622,00.html

http://www.nwfusion.com/news/tech/2001/0924tech.html


	Course Title:
	Principes of Software Validation

	Course Code:
	PSV

	Course Status:
	Specific - Area 4: Qualifying in Data Security

	Recommended prior study:
Information Systems Basics

IS Organization and Management

Special Topics in Data Security

Programming Environment in IS

Algorithms in Networking

Undergraduate or postgraduate study of Mathematics

Undergraduate or postgraduate study of Software Design

	Learning outcomes:

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

1. Understand the role of key elements of software validation and verification. 

2. Understand standard techniques for software testing. 

3. Understand how validation and verification activities relate to other software development activities

4. Use a combination of some validation techniques in order to provide a high-degree of confidence in the quality of the constructed software 

5. Apply important design validation techniques and patterns where it helps to improve design models.

6. Explain the importance of validation techniques in commercial software development, identify the difficulties involved.

7. Understand the software processes that support verification and validation

8. Provide infrastructures in which quality assurance activities can be organized, monitored, and controlled.

9. Consider the impact of concurrency on both static and dynamic analysis approaches

	Aims & Objectives:

The aims of this course are:

1. To introduce concepts and methods related to the principles of software validation and maintenance of software systems;

2. To give the different verification and validation approaches that are capable of providing us with evidence of software quality; 

3. To use a combination of these techniques can provide a high-degree of confidence in the quality of the software we construct;

4. To cover also a variety of approaches that have the potential to enable development organizations and individual developers to produce higher quality software;

5. To explore various software validation topics by reading and reviewing a variety of papers from the relevant literature;

6. To involve analysis and discussion of all reading materials. 

	Syllabus Contents (Main topics):

This course covers the state-of-the-art methods and techniques in software testing and quality assurance. The topics include: 

Testing objectives;

Quality concepts and principles; 

Testing strategies;

Unit, integration, validation and system testing;

Test case design process;

Black-box and white-box testing technique;

Practical test case design techniques;

Test case specification and management;

Software quality planning, management and solving;

Validation planning;

Subsystem testing; 

Capability Maturity Model;

Test plan creation and test case generation;

System testing; 

Object-oriented testing; 

Inspections;

Software validation and verification;

Software quality factors, criteria and metrics;

Software quality requirement analysis and specification;

Software process improvement;

Software total quality management;

Software quality assurance tools. 

	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/Papers:

1. Sistowicz J., R. Arell, Change-Based Test Management: Improving the Software Validation Process, Intel Press, 2002, ISBN-10: 0971786127, ISBN-13: 978-0971786127 

2. Fujii R., D. R. Wallace, Software Verification and Validation (V&V) , in Software Engineering, p. 220-234.

3. Software Inspections and the Cost Effective Production of Reliable Software, in Software Engineering, p. 235-255.

4. Coward P. D., A Review of Software Testing, Information and Software Technology, 30(3), April 1988, p. 189-198. (Reader: p. 277-286).
5.  De Millo R. A., R. J. Lipton, A. J. Perlis, Social Processes and Proofs of Theorems and Programs”, Communications of the ACM, 22(5), May 1979, p. 271-280. 

6. Gannon J. D., R. G. Hamlet, H. D. Mills, Theory of Modules, IEEE Trans. on Software Engineering, 13(7), July, 1987, p. 820-829. (Not in reader)
7. Fagan M. E., Design and Code Inspections to Reduce Errors in Program Development, IBM Systems Journal, No. 3, 1976, p. 182-211.

URLs (Web sites)
www.12207.com/v&v.htm
www.labcompliance.com/books/book-references.htm
www.soe.ucsc.edu/classes/cmps290g/Spring05/
www.cs.indiana.edu/formal-methods-education/Courses/
www.csc.ncsu.edu/faculty/xie/softtestingedu.html


	Course Title:
	Applications of Information Systems in Biology and Medicine

	Course Code:
	AISBM

	Course Status:
	Specific - Area 5: Qualifying in variety application of Information Systems

	Recommended prior study:

Undergraduate courses in Databases and Information Systems

	Learning outcomes:

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

1. Have a strong understanding of the basic algorithms, technologies and components comprising Information Systems in Biology and Medicine;

2. Evaluate Information Systems in Biology and Medicine;

3. Work effectively as a member of a group including both informatics and medical professionals to develop information systems in Biology and Medicine. 

	Aims & Objectives:

The aims of this course are:

1. To provide students with the necessary knowledge of IS in Biology and Medicine;

2. To introduce students  into Proteomics;

3. To give basic knowledge into Bioinformatics;

4. To explain the Homology Modeling in Biology and Medicine;

5. To uderstand Screening of Drug Databases;

6. To design, develop and implement information systems in biology and medicine.

	Syllabus Contents (Main topics):
The very basic concepts of the following topics will be covered giving emphasis in their integration in a Hospital Information System: 

· introduction to database management and networking, coding and classification; electronic patient record;

· biosignal analysis;

· medical imaging;

· image processing and analysis. 


Patient-Centered Information Systems: 

· Primary Care;

· Clinical Departmental Systems;

· Clinical Support Systems;

· Nursing Information Systems;

· Clinical decision support systems;

· Hospital Information Systems.


Application of analytic methods from Statistics, Mathematics and Computer Science to biological data so as to extract useful knowledge

Introduction of the basic concepts of: 

· pairwise sequence alignement and multiple sequence alignement algorithms;
· phylogenetic prediction; 

· database searching algorithms for similar sequences; 

· basic concepts of protein classification and structure; 

· introduction to DNA microarray analysis.

	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/Papers:

1. Van Bemmel J.H., Mark A. Musen, Handbook of Medical Informatics, Springer-Verlag, Heidelberg,.

2. Bioinformatics: Sequence and Genome Analysis, 2nd edition, D. Mount, Cold Spring Harbor Laboratory Press, 2004.

3. Priami C., T. Hu, T. Y. Lin, Transactions on Computational Systems Biology V, 2006, ISBN: 978-3-540-36048-3

4. Augen J., Bioinformatics in the Post-Genomic Era Genome, Transcriptome, Proteome, and Information-Based Medicine, Addison Wesley Professional, 2004, ISBN-10: 0-321-17386-4, ISBN-13: 978-0-321-17386-7

5. Lengauer T., Bioinformatics - From Genomes to Drugs Methods and Principles in Medicinal Chemistry, Vol 14 Wiley-CH, 2002.

URLs (Web sites)
http://www.mieur.nl/mihandbook/r_3_3/handbook/home/
www.onlinebooks.library.upenn.edu/webbin/book/browse?type=lcsubc&key=Information%20storage%20and%20retrie...

www.eurasip.org/content/default.asp?page=s9_6
www.elsevier.com/wps/product/cws_home/351
http://www.nlm.nih.gov/databases/
http://library.stmarytx.edu/acadlib/indexes/biol.htm
www.lsirwww.epfl.ch/courses/isb/2004ws/index.htm
http://authors.elsevier.com/JournalDetail.html?PubID=351&Precis=&popup=

www.uwm.edu/Libraries/databases/
http://www.nobel.se/chemistry/educational/dna/intro.html
http://www.nobel.se/chemistry/educational/vbl/index.html
http://scidiv.bcc.ctc.edu/rkr/Biology101/lectures/biolectures.html
http://scidiv.bcc.ctc.edu/rkr/Biology201/lectures/bio2lectures.html
http://www.tamu.edu/classes/bich/mullins/bich303/Lectures.html
http://departments.oxy.edu/biology/Franck/Bio222/bio222mainpage.htm
http://omega.dawsoncollege.qc.ca/ray/401course.htm
http://www.courses.fas.harvard.edu/~bphys101/lecturenotes/
http://www.indstate.edu/thcme/mwking/home.html
http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookTOC.html


	Course Title:
	Healthcare and Medical Informatics

	Course Code:
	H&MI

	Course Status:
	Specific - Area 5 Qualifying in variety application of Information Systems

	Recommended prior study:

Undergraduate courses in Informatics 

	Learning outcomes:

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

1. Understand of the fundamentals of healthcare practice and healthcare systems; 

2. Apply the basic informatics principles in healthcare;

3. Have knowledge on how to structure, record and model clinical data in a form appropriate for the clinical task, for communication with colleagues, or for communication with computer application developers;

4. Give essential information skills and ability to use information technology to access, assess, select and apply available information in a healthcare setting;

5. Receive knowledge of some existing computerized systems in healthcare and how they improve health care delivery;

6. Understand the advantages, capabilities and limitations of information technologies in healthcare.

	Aims & Objectives:

The aims of this course are:

1. To develop an appropriate understating of healthcare systems and healthcare practice;

2. To understand where and how to employ medical informatics to improve healthcare delivery;

3. To provide an introduction to the area of medical informatics with a broad overview of the field;

4. To give an overview of the informatics skills required in the process of clinical decision making such as, data structuring, forming questions, searching for answers and communicating. To introduce various forms of computer-based health information systems including electronic medical records, decision support systems and information retrieval systems;

5. To cover issues as privacy, security and confidentiality;
6. To have the opportunity to apply the learned knowledge into solving practical problems often found in healthcare settings.

	Syllabus Contents (Main topics):
Healthcare systems

Basic Concepts in Informatics 

Informatics Skills: 

· Medical data;

· Medical processing, Communicating, Structuring, Questioning, Searching; Making Decisions

Systems in Health Care:

· Hospital Information System;  

· Electronic Medical Record;

· Information Retrieval;

· Decision Support Systems;

· Intelligent Decision Support Systems.

Standards, Ethics, Privacy, Security

The Future of Medica Informatics:

· Telemedicine;

· Consumer Informatics

	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/Papers:

1. Coiera E., Guide to Medical Informatics, the Internet and Telemedicine, Second Edition Arnold Publishers; December, 2003, ISBN 0-340-76425-2 

2. Shortliffe T. et al, Biomedical Informatics: Computer Applications in Health Care and Biomedicine, Springer; 3 edition, 2006, ISBN: 0387289860

3. Degoulet P., M. Fieschi, Introduction to Clinical Informatics, Springer-Verlag, 1997

4. Van Bemmel J.H. , M.A. Musen, Handbook of Medical Informatics, Springer-Verlag, 1998

5. Hersh W., Information Retrieval: A Health and Biomedical Perspective (Second Edition), Springer-Verlag, 2003

6. Shortliffe E. H., L. E. Perreault, Medical Informatics (Gebundene Ausgabe), Springer, Berlin; Auflage: 2nd (2003),ISBN-10: 0387984720,ISBN-13: 978-0387984728 

7. Goldmann H.H., N. A. Dewan, N. M. Lorenzi, R. T. Riley, S. R. Bhattacharya,  Behavioral Healthcare Informatics, Springer; 1st edition,2002,ISBN-10: 0387952659,ISBN-13: 978-0387952659 

URLs (Web sites)
http://groups.google.bg/group/sci.med.informatics/browse_thread/thread/a67a95ed744dff18/e7aae546ee6ce762?lnk=st&q=Healthcare+and+Medical+Informatics+books&rnum=6&hl=bg#e7aae546ee6ce762
http://people.freenet.de/lazakid/encyclopedia/index.html
www.brint.com/Medicine.htm
www.chu-rouen.fr/dsii/ehto/infiveng.html
www.biohealthmatics.com/


	Course Title:
	Information System Architecture

	Course Code:
	ISA

	Course Status:
	Specific - Area 5 Qualifying in variety application of Information Systems

	Recommended prior study:

Undergraduate courses

	Learning outcomes:

On successful completion of this unit, a student will: 

1. Understand the interaction of corporate strategies, business processes and information systems;

2. Define and explain the meaning of architecture, and understand the potentials of architectures;

3. Distinguish between important approaches to architectures;

4. Understand the value of integration;

5. Explain the concept of the different architectural views (e.g. function view, organization view, data view, output view) and the relationships between those individual views;

6. Apply the principles for process orientation; 

7. Understand and interpret the models and methods for developing IS architectures;

8. Use those models and methods to define an overall information systems architecture

	Aims & Objectives:

The goal of this course are:

1. To impart the fundamental concepts of information system architectures;

2. To understand in information technology and information systems architectures refers to both dynamic view in form of processes and the specification of the overall structure, logical components, and the logical interrelationships of a system;

3. To make the conceptual description of both views builds the methodological framework for understanding the alignment of software applications and information technologies, business processes and the corporate strategy;

4. To know and describe architectures of information systems and explains the concept of different architectural views and levels; To understand information system architectures and the specification and design of information systems by using different modelling techniques and methodologies, e.g. entity relationship model, UML class diagram, organisation chart, event-driven process chain, and function tree.

	Syllabus Contents (Main topics):
Introduction to Modelling (Modelling, Concepts and meta-modelling etc.)

Enterprise and Reference Modelling

Process Modelling and Organisation Modelling - different techniques (e.g. EPC, LOVEM, basis concepts of organisation charts, etc.)

Analysis and Simulation techniques for process analysis

Information Systems Modelling: UML, Model Driven Architecture (MDA)

Data and functional modelling

IT architecture and infrastructure modelling

Workflow-Technology: Modelling and Development approaches 

	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/Papers:

1. Bernus P., L. Nemes, G. Schmidt, Günter, Handbook on Enterprise Architecture, (Series: International Handbooks on Information Systems), Springer 2003, ISBN: 3-540-00343-6.

2. Bernus P., K. Mertins, G. Schmidt, Günter, Handbook on Architectures of Information Systems (Series: International Handbooks on Information Systems), Springer 1999, ISBN: 3-540-64453-9

3. Inmon W., Information Systems Architecture, Prentice Hall, 1985,ISBN-10: 0134646940,ISBN-13: 978-0134646947 

4. Rozanski N., E. Woods, Software Systems Architecture: Working with Stakeholders Using Viewpoints and Perspectives, Addison-Wesley Professional, 2005,  ISBN 0321112296

5. Weiss M. A., Data Structures and Algorithm Analysis in C++, 3rd Edition, Franklin Beedle & Associates, 2005, ISBN-10: 1590280539,ISBN-13: 978-1590280539 

6. Wirth N., Algorithms + Data Structures = Programs, Prentice Hall, 1976, ISBN-10: 0130224189, ISBN-13: 978-0130224187 

7. Baldwin D., O. Hazzan, Algorithms & Data Structures: The Science Of Computing, Charles River Media; 1st edition, 2004, ISBN-10: 1584502509, ISBN-13: 978-1584502500 

URLs (Web sites)
www.carey.jhu.edu/courseschedule/index.cfm?action=desc&courseid=20276&scheduleid=26515
www.coe.missouri.edu/~DL/iDLR/sitelist1.php?searchterm=information+retrieval+systems+architecture
www.isqa.unomaha.edu/vanvliet/arch/archpres.htm
www.itee.uq.edu.au/~seminar/archive/2006/sem-0010.html


	Course Title:
	Business Process Modeling 

	Course Code:
	BPM

	Course Status:
	Specific - Area 5 Qualifying in variety application of Information Systems

	Recommended prior study:
Information Technology Fundamentals

Introduction to Business Information Systems

	Learning outcomes:

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

1. Understand and appreciate the importance of process design and the power of adopting a process view in modern business; 

2. Recognize opportunities to significantly improve business performance by designing efficient and effective processes; 

3. Use state-of-the-art software tools and methods to effectively model, measure, test, and compare alternative business processes; 

4. Integrate and apply your understanding of business processes to other business disciplines such as service operations, marketing processes, accounting procedures, and financial flows, among many others.

	Aims & Objectives:

The aims of this course are:

1. To cover methods by which firms add value and compete by (re)designing key processes in their operations;

2. To emphasize operational planning as an important element of business process design;

3. To include design of customer service processes, focusing on cycle time reduction;

4. To design of manufacturing and logistics processes, emphasizing lead time reduction and quality improvement;

5. To use of technology to support design activities;

6. To develop simulation software package used to model and design processes and to predict the effect of design changes.

	Syllabus Contents (Main topics):
Modelling methodologies state-of-the-art

Overview of main business modelling technologies. BPMN, UML

Design of customer service processes 
Software tools for business modelling and process simulation
Time and space. Models of computation and measures of complexity. 

	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/Papers:

1. Laguna M., J. Marklund, Business Process Modeling, Simulation and Design, Pearson Prentice Hall, New Jersey, 2005
2. Du D.Z., K.I. Ko, Theory of Computational Complexity, John Wiley & Sons, New York, 2000.

3. OMG, Business Process Modeling Notation (BPMN) Specification, OMG Document dtc/06-02-01, Final Adopted Specification, February 2006. 

4. OMG, Unified Modeling Language (UML) Specification: Infrastructure, version 2.0, OMG Document ptc/04-10-14, Finalized Convenience Document, November 2004, available 

5. UN/CEFACT, UN/CEFACT Modelling Methodology (UMM) User Guide, CEFACT/TMG/N093, September 2003. 

URLs (Web sites)

http://www.bpmi.org/ 

http://www.bpmn.org/Documents/OMG%20Final%20Adopted%20BPMN%201-0%20Spec%2006-02-01.pdf
http://www.omg.org/cgi-bin/doc?ptc/2004-10-14
http://www.unece.org/cefact/umm/umm_userguide.pdf


	Course Title:
	Geographic Information Systems 

	Course Code:
	GIS

	Course Status:
	Specific - Area 5 Qualifying in variety application of Information Systems

	Recommended prior study:
Database Systems

Information and Retrieval Systems 

	Learning outcomes:

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

1. Introduce advanced database applications called Geographic Information Systems and Technologies;

2. Know the main principles of GIS Structures, Organization, Spatial Data & Spatial Data Modeling, Design, GIS Database Management, GIS Programming Environments and Platforms;

3. Organize and implement GIS database managements systems;

4. Design and implement GIS Applications.

	Aims & Objectives:

The aims of this course are:

1. To include the base principles of GIS organization and project design;

2. To study techniques for developing real world models and spatial data structures, algorithms for GIS applications.
3. To examine basic methodologies for software design, development, testing and implementation in GIS.

	Syllabus Contents (Main topics):
Introduction:

· Introduction; 

· Related Concepts; 

· GIS Data Structures and Techniques. 

Core topics: 

· Real World Models;
· Spatial Data and Spatial Data Modeling; 

· Maps and Geospatial Data;

· Data input and editing;
· Data analysis;
· The Evolution of GIS Software;

· GIS and Operating Systems; 

· GIS Software Capabilities;

· GIS Software and Data Structures. 

Advanced topics: 

· Analytical modeling in GIS;
· Output: from new maps to enhanced decisions;
· The development of computer methods for handling spatial data;
· Choosing the Best GIS. People in GIS. 

	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/Papers:

1. Lo C. P., A. K.W. Yeung, Concepts and Techniques of Geographic Information Systems, 2nd edition, Prentice Hall, 2007. 

2. Heywood I., S. Cornelius, S. Carver, An Introduction to Geographical Information Systems, 3rd edition, Prentice Hall, 2006.

3. Clarke K. C., Getting Started with GIS, 4th edition,. Prentice Hall,  2003.

4. Bailey T., T. Gatrell, Interactive Spatial Data Analysis, Prentice Hall,  1995.

5. Harmon J., S. J. Anderson, The Design and Implementation of Geographic Information Systems, Published by: John Wiley & Sons, Inc. (US), 2003, ISBN: 0471431524
6. David O’Sullivan D., D.  J. Unwin, 2003, Geographic Information Analysis, John Wiley and sons Inc. 
7. Zhong-Ren P., T. Ming-Hsiang, 2003, Internet GIS, John Wiley and sons Inc.
URLs (Web sites)

http://mapserver.gis.umn.edu/docs 

www.gis.ethz.ch/
http://www.arl.org/transform/gis/gistrans.html
http://www.mannlib.cornell.edu/
http://www.arl.org/transform/gis/ncsu/ncsu-bib.html
http://library.mcmaster.ca/
http://www.mrsc.org/subjects/planning/gis/
http://www.mrsc.org/byndmrsc/gis.aspx
http://www.esri.com/
http://www.gis.com/
http://www.geog.buffalo.edu/ncgia/gishist/
http://www.manifold.net/
http://www.css.cornell.edu/courses/411/css411.html















