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Α1. Algorithmic Graph Theory 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 
ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 

LEVEL OF STUDIES GRADUATE 
COURSE CODE A1 SEMESTER Fall 

COURSE TITLE ALGORITHMIC GRAPH THEORY 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 
whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 
TEACHING 

HOURS 
CREDITS 

Lectures/Laboratory Exercices 4 7 
Add rows if necessary. The organisation of teaching and the teaching 
methods used are described in detail at (d). 

  

COURSE TYPE  
general background,  

special background, specialised general 
knowledge, skills development 

Specialised general knowledge 

PREREQUISITE COURSES: 
 

NO 

LANGUAGE OF INSTRUCTION 
and EXAMINATIONS: 

Greek 

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) http://www.cs.uoi.gr/~stavros/mypage-teaching-MSc-

AGT.html 

LEARNING OUTCOMES 

Learning outcomes 
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 
acquire with the successful completion of the course are described. 

Consult Appendix A  
• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 
• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 
• Guidelines for writing Learning Outcomes  

The main objective of this course is to study the main concepts of graph theory and to 

recognize graphs as an important modeling technique in several applications. In addition 

the course introduces the students to algorithmic graph theory which has become one of 

the major tools for the design and analysis of algorithms. The course focuses on the most 

interest topics in theoretical computer science. 

 

The course’s aim is to develop interest in graph theory and its many applications. In 

particular, at the end of this course, a student should be able to  

• apply the abstract concepts of graph theory in several practical problems; 

• develop a number of standard and powerful algorithms, as well as demonstrate 
methodologies in graph techniques; and  

• use the graphs in the solution of complex problems. 

 
General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

http://www.cs.uoi.gr/~stavros/mypage-teaching-MSc-AGT.html
http://www.cs.uoi.gr/~stavros/mypage-teaching-MSc-AGT.html


Data and Computer Systems Engineering                                                                            Academic Year 2024-25 

[4] 
 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 
information, with the use of the necessary technology  
Adapting to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas  

Project planning and management  
Respect for difference and multiculturalism  
Respect for the natural environment  
Showing social, professional and ethical responsibility and 
sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Others… 
……. 

• Production of free, creative and inductive thinking 

• Search for, analysis and synthesis of data and information, with the use of the 
necessary technology. 

• Algorithmic  thinking 

• Team work 

• Autonomous work 

SYLLABUS 

• Graph theoretic foundations.  

• The design of efficient algorithms (complexity of algorithms, data structures). 

Perfect graphs. Holes and antiholes in graphs. Triangulated graphs. 

• Comparability graphs. Split graphs. Permutation graphs. Interval graphs. Cographs, 

Quasi-threshold (or, trivially perfect), and threshold graphs. 

• Perfectly orderable graphs. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Face-to-face 

USE OF INFORMATION AND 
COMMUNICATIONS 

TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

Use of projector and interactive board during lectures. 
•Course website maintenance. Announcements and 
posting of teaching material (lecture slides and notes, 
programs). 
•Announcement of assessment marks via the e-course 
platform by UOI. 

TEACHING METHODS 
The manner and methods of teaching are 
described in detail. 
Lectures, seminars, laboratory practice, 
fieldwork, study and analysis of 
bibliography, tutorials, placements, clinical 
practice, art workshop, interactive teaching, 
educational visits, project, essay writing, 
artistic creativity, etc. 
 
The student's study hours for each learning 
activity are given as well as the hours of 
non-directed study according to the 
principles of the ECTS 

Activity Semester workload 

Lectures 13x3=39 hours 
Laboratory practice 13x1=13 hours 
Student’s study hours 123 hours 
  

  

  

  

  
Course total  175 hours 

 

STUDENT PERFORMANCE 
EVALUATION 

Description of the evaluation procedure 
 
Language of evaluation, methods of 

Language of evaluation: Greek 
 
Methods of Evaluation: 

i) Final written examination 
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evaluation, summative or conclusive, 
multiple choice questionnaires, short-
answer questions, open-ended questions, 
problem solving, written work, essay/report, 
oral examination, public presentation, 
laboratory work, clinical examination of 
patient, art interpretation, other 
 
Specifically-defined evaluation criteria are 
given, and if and where they are accessible 
to students. 

ii) Lab projects examination 
iii) Evaluation of weekly assignments 

The evaluation procedure is accessible to students via 
the course website. 
 
 

ATTACHED BIBLIOGRAPHY 

• M.C. Golumbic, Algorithmic Graph Theory and Perfect Graphs. Academic Press, Inc., 
New York, 1980. Second edition, Annals of Discrete Mathematics 57, Elsevier, 2004. 

• A. Brandstadt, V.B. Le, and J. Spinrad, Graph classes -- A survey, SIAM Monographs in 
Discrete Mathematics and Applications, SIAM, Philadelphia, 1999. 
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Α2. Algorithms for Data Science 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE Α2 SEMESTER Spring 

COURSE TITLE ALGORITHMS FOR DATA SCIENCE 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures/Laboratory Exercices 4 7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special background 

PREREQUISITE COURSES: 

 

NO 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

Greek 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

The course focuses on algorithmic techniques that are used in practice to solve basic 

problems in data processing and extraction and can be successfully applied even to large-

scale data. 

 

After attending the course students should be able to: 

• Apply techniques for the design and analysis of algorithms suitable for the 

processing of large scale data. 

• Provide appropriate mathematical models for data mining problems.   

• Compare the efficiency and suitability of different algorithmic techniques to solve a 

problem. 
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General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Production of free, creative and inductive thinking 

• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology. 

• Algorithmic  thinking. 

• Team work. 

• Autonomous work. 

 

SYLLABUS 

Design, analysis and application of algorithms in areas where there is a direct practical 

interest in processing large scale data. In particular, the following topics are considered: 

algorithms and data structures for string processing, data compression, information theory 

and codes, multi-dimensional data calculations, algorithms in graphs and networks, linear 

programming, combinatorial optimization. 

 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Face-to-face 

USE OF INFORMATION AND 

COMMUNICATIONS 

TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector and interactive board during 

lectures. 

• Course website maintenance. Announcements 

and posting of teaching material (lecture slides 

and notes, programs). 

• Announcement of assessment marks via the e-

course platform by UOI. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of 

bibliography, tutorials, placements, clinical 

practice, art workshop, interactive teaching, 

educational visits, project, essay writing, 

Activity Semester workload 

Lectures 13  3 = 39 hours 

Laboratory practice 13  1 = 13 hours 

Student’s study hours 123 hours 
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artistic creativity, etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of 

non-directed study according to the 

principles of the ECTS 

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 

EVALUATION 

Description of the evaluation procedure 

Language of evaluation, methods of 

evaluation, summative or conclusive, 

multiple choice questionnaires, short-

answer questions, open-ended questions, 

problem solving, written work, essay/report, 

oral examination, public presentation, 

laboratory work, clinical examination of 

patient, art interpretation, other 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible 

to students. 

Language of evaluation: Greek 

 

Methods of Evaluation: 

• Final written examination with problem 

solving questions. 

• Homework assignments.  

• Individual presentation of a research topic 

related to the subject matter of the course. 

The evaluation procedure is accessible to students via 

the course website. 

ATTACHED BIBLIOGRAPHY 

• Jure Leskovec, Anand Rajaraman, Jeff Ullman, Mining of Massive Datasets, 

Cambridge University press, 2nd edition, 2014. 

• Avrim Blum, John Hopcroft, Ravindran Kannan, Foundations of Data Science. 

Unpublished, available online. 

• Steven S. Skiena, The Data Science Design Manual, Springer, 2017. 

• Brian Steele, John Chandler, Swarna Reddy: Algorithms for Data Science, 

Springer, 2016. 
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D1. Machine Learning 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES POSTGRADUATE 

COURSE CODE D1 SEMESTER Spring 

COURSE TITLE MACHINE LEARNING 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Tutorials  3/1 7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) http://www.cs.uoi.gr/~arly/courses/ml/ml.html  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

The objective of this course is to provide a detailed description of machine learning 

problems and solutions. The main problems presented and studied are related to 

supervised learning (classification, regression), unsupervised learning (clustering, 

dimensionality reduction, density estimation) and reinforcement learning. State-of-the-art 

methods are presented and compared for all the above problems. 

It is expected that after taking the course the student will have: 

• knowledge of machine learning problems 

• a clear understanding of the notions of learning and generalization 

http://www.cs.uoi.gr/~arly/courses/ml/ml.html
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• the ability to solve classification, regression and clustering problems using state-of-

the-art approaches such SVMs, deep neural networks, Gaussian Processes, mixture 

models. 

• the skill to apply all the algorithmic steps required for building machine learning 

models from a given dataset. 
 

General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

 

• Production of free, creative and inductive thinking  
• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

• Team work 

• Algorithmic thinking  

• Apply research results in solving practical problems 

• Literature studying and management 
 

SYLLABUS 

Introduction to Machine Learning, probability distributions, linear models. Neural Networks, 

the multilayer perceptron, overfitting and regularization, deep neural networks. Kernel 

methods, Support Vector Machine, Relevance Vector Machine, Gaussian Processes. 

Clustering Methods, k-means, kernel k-means, spectral clustering. Dimension reduction. 

PCA, probabilistic PCA, autoencoders. Graphical models, inference methods, EM algorithm, 

mixture models, sampling methods, Hidden Markov Models, reinforcement learning.  

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Weekly Lectures 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector during lectures. 

• Method demonstration using demos and 
videos. 

• Course website maintenance. Announcements 
and posting of teaching material (lecture slides 
and notes, programs). 
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• Use of email to improve communication with 
students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Tutorials 13*1 = 13 hours 

Self-study 123 hours 

  

  

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek 

 

METHODS OF EVALUATION 

(i) Final exams 

(ii) Project 

 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

C. Bishop, “Pattern Recognition and Machine Learning”, Springer 2007. 

P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press, 2012. 
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D4. Video Processing and Compression 

COURSE OUTLINE 

GENERAL 

SCHOOL SCHOOL OF  ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE D4 SEMESTER Fall 

COURSE TITLE Video Processing and Compression 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Labs / Tutorials  4 7 

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) http://ecourse.uoi.gr/enrol/index.php?id=1629 

 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

The goal of the course is the learning of the basic theory of video processing and 

compression. 

After successfully passing this course the students will be able to: 

• Understand the basic principles of video capture and display. 

• Apply tools of multidimensional signal processing to video applications. 

• Understand and use video sampling theory. 

• Implement various motion estimation algorithms. 

• Understand the fundamentals of compression and their application to video coding. 

http://ecourse.uoi.gr/enrol/index.php?id=1629
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• Be familiar with current video compression standards. 

 

General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

 

• Search for, analysis and synthesis of data and information, with the use of the 
necessary technology  

• Decision-making 

• Production of free, creative and inductive thinking  

• Evaluation of different solutions and selection of the most appropriate one 

• Use of structured mathematical thinking for the development and reinforcement of 
arguments 

SYLLABUS 

Video Capture: Color coordinate systems. Video camera. Video display. Progressive and 

Interlaced scan. 

Multidimensional signal processing: Multidimensional signals and systems. 

Multidimensional continuous and discrete Fourier Transform. Frequency response of the 

human visual system. 

Video sampling theory: Generalized Nyquist sampling theorem. Sampling rate conversion. 

Motion estimation: Motion modeling. Optical flow equation. Block matching.  

Fundamentals of compression: Information theory basics. Quantization. Transform theory. 

DCT, KLT, DWT transforms. Motion compensated prediction. 

Video compression standards: H.264, H.265, VP9, AV1. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Lectures, lab sessions 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector during lectures. 

• Use of Matlab in the lab. 

• Use of the ecourse electronic platform for course 
announcements, uploading of class notes, 
homework assignment, and grade announcement. 
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• Use of email and social media for more effective 
communication with the students 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Labs 13*1 = 13 hours 

Self-study 123 hours 

  

  

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 
EVALUATION 

Description of the evaluation procedure 

Language of evaluation, methods of 
evaluation, summative or conclusive, multiple 
choice questionnaires, short-answer questions, 
open-ended questions, problem solving, 
written work, essay/report, oral examination, 
public presentation, laboratory work, clinical 
examination of patient, art interpretation, 
other 

Specifically-defined evaluation criteria are 
given, and if and where they are accessible to 
students. 

LANGUAGE OF EVALUATION: Greek 

METHODS OF EVALUATION 

(i) Final examination. The students are tested in theory 
and exercises of video processing and compression. 

(ii) Homework assignments. The students are asked to 
solve video processing and  compression exercises. 

(iii) Lab reports. The students turn in their code and 
answer questions regarding their results. 

 

The evaluation procedure is accessible to students via 
the course website. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

• Video Processing and Communications, Y. Wang, J. Ostermann, Y.-Q. Zhang, 
Prentice-Hall, 2002. 

• Multidimensional Signal, Image and Video Processing and Coding, J.W. Woods, 
Academic Press, 2nd edition, 2012. 

 

- Related academic journals: 

• IEEE Transactions on Image Processing 

• IEEE Transactions on Circuits and Systems for Video Technology 

• IEEE Transactions on Multimedia 
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D7. Management of Non-traditional Data 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES POSTGRADUATE 

COURSE CODE D7 SEMESTER Fall 

COURSE TITLE Management of Non-traditional Data 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Tutorials  4 7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL)  

 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

The course Management of Non-traditional Data typically focuses on database 

management topics for which the traditional relational database technology is not 

adequate. It specializes on data management subjects which belong to two big categories, 

specifically: (a) the area of complex query evaluation (e.g., dynamic ranking queries based 

on multidimensional aggregate functions, or distance to a reference point) and (b) the area 

of data management for non-traditional formats and environments (e.g., with a focus on 

spatial data, time-series, text, and multidimensional data in general). The course specialises 

each year to a possibly different subarea; however, it begins by covering the fundamental 

concepts of each area (as well as how they are related to traditional database management) 



Data and Computer Systems Engineering                                                                            Academic Year 2024-25 

[16] 
 

and later on goes deeper to techniques that cover research efforts and state-of-the-art 

tools. 

After successfully passing this course the students will be able to: 

• Understand the state-of-the-art and the historical evolution of research in the area 

under study 

• Understand in depth the critical elements of the DBMS architecture  

• Organize the data using appropriate data representations both at the logical and 

physical levels, such that the data can be easily and efficiently retrieved  

• Use specialized query evaluation algorithms, depending on the data domain 

• Develop a complete project wherein they apply the design and algorithmic 

knowledge obtained from the course in order to manage complex data collections 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Production of free, creative and inductive thinking  
• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

• Team work 

• Algorithmic thinking  

• Abstraction ability for problem modeling  

• Apply research results in solving practical problems 

• Literature studying and management 

(1) SYLLABUS 

Spatial Indexes and Queries 

Dimensionality Reduction for Multimedia Data 

Top-k queries and skyline queries 

Data Warehouses and OLAP 

Processing aggregate queries 

Time-series and Prediction 

Large project development in phases 
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TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Weekly Lectures 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector and interactive board during 
lectures. 

• Course website maintenance. Announcements and 
posting of teaching material (lecture slides and 
notes, programs). 

• Announcement of assessment marks via the 
course web site. 

• Use of email and social media for information 
exchange and improved communication with 
students. 

TEACHING METHODS 

The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Tutorials 13*1 = 13 hours 

Self-study 148 hours 

  

  

  

  

  

  

Course total  200 hours 
 

STUDENT PERFORMANCE 

EVALUATION 

Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek 

 

METHODS OF EVALUATION 

(i) At each lecture, the students are asked to be 

prepared on the material of the lecture and to 

participate in the critical discussions that arise. 

(ii) At each lecture, the students are asked to answer 

to questions and exercises related to the learning 

outcomes of the previous lecture.  

(iii) A large programming assignment (project). 

 

The evaluation procedure is accessible to students via 

the course website. 

ATTACHED BIBLIOGRAPHY 
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- Suggested bibliography: 

Book [22683637]: Θεμελιώδεις αρχές συστημάτων βάσεων δεδομένων, Συγγραφείς: 
Elmasri Ramez,Navathe Shamkant B., Έκδοση: 6η Έκδοση Αναθεωρημένη/2012, ISBN: 978-
960-531-281-7, Διαθέτης (Εκδότης): ΔΙΑΥΛΟΣ Α.Ε. ΕΚΔΟΣΕΙΣ ΒΙΒΛΙΩΝ 
 
Book [18548901]: Συστήματα διαχείρισης βάσεων δεδομένων, Συγγραφείς: Ramakrishnan 

Raghu, Gehrke Johannes, Έκδοση: 3η Έκδοση/2011, ISBN: 978-418-960-371-5, Διαθέτης 

(Εκδότης): ΕΚΔΟΣΕΙΣ Α. ΤΖΙΟΛΑ & ΥΙΟΙ Α.Ε. 

Book [12535833]: Συστήματα Βάσεων Δεδομένων, Συγγραφείς: Abraham Silberschatz, 

Henry F. Korth, S. Sudarshan, Έκδοση: 6η έκδ./2011, ISBN: 978-960-512-623-0, Διαθέτης 

(Εκδότης): Χ. ΓΚΙΟΥΡΔΑ & ΣΙΑ ΕΕ 

- Related academic journals: 

• ACM Transactions on Database Systems 

• IEEE Transactions on Knowledge and Data Engineering 

• The VLDB Journal, Springer 
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D8. Biomedical data analysis 
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H1. Modern Computer Architecture 

COURSE OUTLINE 

GENERAL 

SCHOOL SCHOOL OF ENGINEERING 
ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 
LEVEL OF STUDIES GRADUATE 

COURSE CODE H1 SEMESTER Spring 

COURSE TITLE MODERN COMPUTER ARCHITECTURE 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 
whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 
TEACHING 

HOURS 
CREDITS 

Lectures / Project  3 7 

COURSE TYPE  
general background,  

special background, specialised general 
knowledge, skills development 

Specialized general Knowledge 

PREREQUISITE COURSES: 
 

- 

LANGUAGE OF INSTRUCTION 
and EXAMINATIONS: 

GREEK & ENGLISH 

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) http://ecourse.uoi.gr/enrol/index.php?id=1850 

LEARNING OUTCOMES 

Learning outcomes 
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 
acquire with the successful completion of the course are described. 

Consult Appendix A  
• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 
• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 
• Guidelines for writing Learning Outcomes  

The primary aim of the course is to convey an in-depth understanding of modern, high-
performance processor micro-architecture  and the memory hierarchy. After successfully 
passing this course the students will be able to: 

• Describe the structure and operational characteristics of a pipelined 
microprocessor. 

• Demonstrate an understanding of pipeline hazards and interlocks, out-of-order 
execution, scoreboards and reservation tables, branch prediction 

• Evaluate the performance of a processor and memory system. 

• Describe the memory coherency issues involved when designing a multiprocessor 

system, and explain the behaviour of a typical cache coherency protocol. 

• Adapt existing simulators, run simulations and present a critical evaluation of the 

results. 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

http://ecourse.uoi.gr/enrol/index.php?id=1850
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Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 
information, with the use of the necessary technology  
Adapting to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas  

Project planning and management  
Respect for difference and multiculturalism  
Respect for the natural environment  
Showing social, professional and ethical responsibility and 
sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Others… 
……. 

 
• Production of free, creative and inductive thinking  
• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

• Analysis of requirements for problem solving 
• Team work 

• Use abstraction to understand and analyze complex systems/problems 
• Adapting to new situations 

 

SYLLABUS 

Introduction: Performance measurement. Energy consumption metrics. Reliability metrics. 
Benchmark programs. Simulators. 
Pipelined processor organization: Instruction dependencies, pipeline hazards, data 
forwarding, pipeline stall, delayed branches. Code scheduling. 
Instruction-level parallelism: Dynamic/static superscalar processors. Dynamic scheduling. 
.Out of order execution.  Speculative execution. Branch prediction. 
Memory subsystem: memory technology. Organization and operation of cache memories. 
Performance evaluation of cache memory. Virtual memory, fast memory address 
translation, virtually/physically addressed caches. 
Parallel systems: Shared-memory multicore systems. Memory coherence, memory 
consistency. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Lectures, Project 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, laboratory education, 
communication with students 

• Use of projector and interactive board during 
lectures. 

• Use of special electronic equipment and software 
for delivering the project. 

• Course website maintenance. Announcements and 
posting of teaching material (lecture slides and 
notes, programs). 

• Announcement of assessment marks via the 
ecourse platform by UOI. 

• Use of email for information exchange and 
improved communication with students. 

TEACHING METHODS 
The manner and methods of teaching are 
described in detail. 
Lectures, seminars, laboratory practice, 
fieldwork, study and analysis of bibliography, 

Activity Semester workload 

Lectures 13*3 = 39 hours  
Tutorials  
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tutorials, placements, clinical practice, art 
workshop, interactive teaching, educational 
visits, project, essay writing, artistic creativity, 
etc. 
 
The student's study hours for each learning 
activity are given as well as the hours of non-
directed study according to the principles of 
the ECTS 

Project 10*2 = 20 hours 
Self-study 116 hours 
  

  
Course total  175 hours 

 

STUDENT PERFORMANCE 
EVALUATION 

Description of the evaluation procedure 
 
Language of evaluation, methods of 
evaluation, summative or conclusive, multiple 
choice questionnaires, short-answer questions, 
open-ended questions, problem solving, 
written work, essay/report, oral examination, 
public presentation, laboratory work, clinical 
examination of patient, art interpretation, 
other 
 
Specifically-defined evaluation criteria are 
given, and if and where they are accessible to 
students. 

LANGUAGE OF EVALUATION: Greek 
 
METHODS OF EVALUATION 
(i) Final examination, which includes problem solving. 
The exam papers are evaluated based on the 
correctness and completeness of answers. 
(ii) Laboratory & Project Examination 
 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

J.P. Shen, M. Lipasti: Modern Processor Design: Fundamentals of Superscalar Processors 
 
-Συναφή επιστημονικά περιοδικά: 

• IEEE Micro, IEEE Computer Architecture Letters, IEEE Transactions on Computers 

• Transactions on Architecture and Code Optimization, Transactions on Computer 
Systems, ACM. 

• Microprocessors and Microsystems, Journal of Systems Architecture, Elsevier. 
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H2. Reliable Integrated Systems 

COURSE OUTLINE 

GENERAL 

SCHOOL SCHOOL OF ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES POSTGRADUATE - MASTER LEVEL 

COURSE CODE Y2 SEMESTER Fall 

COURSE TITLE Reliable Integrated Systems 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Labs / Tutorials  4 7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Specialized General knowledge, Skills development 

PREREQUISITE COURSES: 

 

Digital Design I and II, Computer Architecture, VLSI 

Circuits 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK - ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) http://www.cs.uoi.gr/~tsiatouhas/Y2-RIS.htm 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

This course aims at introducing to students the fundamentals of integrated circuits and 

systems testing and design for testability and reliability. 

At the end of the course students should be able to perform the following: 

• Understand the importance of integrated circuits and systems testing as well as 

design for testability and reliability, its impact on the total cost and the quality of 

the designed product.  

• State the trends and challenges in the field of VLSI testing and reliable design.  

• Understand defect as well as wear out and aging generation mechanisms in 
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nanometer technologies. 

• Analyze testing requirements and examine different test and reliability 

methodologies. 

• Develop design for testability (DfT) techniques. 

• Develop design for reliability (DfR) techniques.  

• Become a better VLSI designer and test engineer.  

• Do research in the field of VLSI test technology. 

General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

 

• Production of free, creative and inductive thinking  
• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

• Adapting to new situations 

• Analysis of requirements for problem solving 

• Abstraction ability for problem modeling  

• Combination of existing methods for the synthesis of high quality solutions  

• Working independently 

• Team work 
 

 

SYLLABUS 

With the continuous scaling of transistor feature size, the chip complexity is dramatically 

increased since billions of transistors are integrated in a single chip (see the case of 

Systems-on-Chip – SoCs). Aiming to provide high quality integrated circuits and systems, 

these must be reliable and fully tested after production. In addition, during their whole 

operational life time in the field, we must ensure their reliable and uninterruptable 

operation. Consequently, design for reliability is an integral part of integrated circuits and 

systems design and manufacturing. 

This course covers the fields of integrated circuits and systems testing, design for testability 

and design for reliability. The topics discussed are: Importance of testing, Defects and fault 

models, Wear out and aging mechanisms, PVT variations, Test process, Advanced design for 

testability techniques, Advanced design for reliability techniques, Self-healing systems.  
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TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Face-to-face, lectures, lab courses, home-works 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of e-slides and interactive board during 
lectures. 

• Use of computer-aided design tools at the 
laboratory (circuit design and simulation). 

• Course website maintenance. Announcements 
and posting of teaching material (lecture slides 
and notes). 

• Use of the ecourse facility.  

• Use of email for information exchange and 
improved communication with students. 
 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Project 11*1 = 11 hours 

Problems solving 75 hours 

Study & bibliography 

analysis 

75 hours 

  

  

  

Course total  200 hours 
 

STUDENT PERFORMANCE 

EVALUATION 

Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek - English 

METHODS OF EVALUATION 

(i) Final examination, which includes problem solving. 

The exam papers are evaluated based on the 

correctness and completeness of answers. 

(ii) Project which includes bibliography study, design 

techniques analysis and their application for the 

development of high reliability VLSI circuits.  

 

The evaluation procedure is accessible to students via 

the course website. 

 

ATTACHED BIBLIOGRAPHY 
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- Suggested bibliography: 

Βιβλίο VLSI TEST PRINCIPLES AND ARCHITECTURES, L-T. Wang, C-W Wu, X. We, Εκδ.: 
MORGAN-KAUFMANN, 2006.  
Βιβλίο SYSTEM ON CHIP TEST ARCHITECTURES, L-T. Wang, C. Stroud, N. Touba, Εκδ.: 
MORGAN-KAUFMANN, 2008.  
Book [41963448]: CMOS VLSI DESIGN: A CIRCUITS AND SYSTEMS PERSPECTIVE, N. Weste 

and D. Harris, Addison-Wesley, 2011. 

Book [13944]: DIGITAL INTEGRATED CIRCUITS, Jan M. Rabaey, A. Chandrakasan, B. Nikolic, 
Prentice Hall, 2003. 
Βιβλίο DESIGN OF HIGH-PERFORMANCE MICROPROCESSOR CIRCUITS, A. Chandrakasan, W. 
Bowhill, F. Fox, Εκδ.: IEEE PRESS, 2001. 
 

- Related academic journals: 

• Design and Test Magazine, IEEE. 

• IEEE Transactions on VLSI Circuits and Systems (TVLSI). 

• Integration the VLSI Journal, Elsevier 

• IEEE Transactions on Circuits and Systems I & II (TCAS). 

• IEEE Journal of Solid-State Circuits (JSSC). 
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H3. 3D Systems on Chip 

COURSE OUTLINE 

GENERAL 

SCHOOL SCHOOL OF ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 
ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE Η3 SEMESTER - 

COURSE TITLE 3D SYSTEMS ON CHIP 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 
whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 
TEACHING 

HOURS 
CREDITS 

Lectures / Labs / Tutorials  3+1 7 

COURSE TYPE  

general background,  
special background, specialised general 

knowledge, skills development 

Specialized general Knowledge 

PREREQUISITE COURSES: - 

LANGUAGE OF INSTRUCTION 
and EXAMINATIONS: 

GREEK & ENGLISH 

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

 

The students acquire the basic knowledge on the design and test of 3-Dimensional Systems-

on-Chip. Initially they understand the 2D limitations that led to the 3D integration and then 

they study the basic mechanisms for solving such problems. The students emphasize on the 

design, manufacturing and test methods proposed to attack electrical, temperature and 
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power-dissipation issues in 3D stacks, while at the same time they face problems related to 

the embedding of multiple cores/memory and they understand the proposed solutions for 

each case. Finally, they study applications of 3D manufacturing. 

 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 
Supplement and appear below), at which of the following does the course aim? 
Search for, analysis and synthesis of data and 
information, with the use of the necessary technology  
Adapting to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas  

Project planning and management  
Respect for difference and multiculturalism  
Respect for the natural environment  
Showing social, professional and ethical responsibility and 
sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Others… 

• Production of free, creative and inductive thinking  

• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

• Analysis of requirements for problem solving 

SYLLABUS 

2D Barriers, 3D SoC Integration, 3D Classification, Through-Silicon-Vias, Permanent and 

Temporary Bonding Technologies, Wafer Thinning, Stress Relief, Wafer Handling, Under-fill, 

Self Assembly, Thermal Management, Thermal Aware Architectures, Power & Thermal 

Integrity, Energy & Power Models, Electrothermal Simulation, 3D IC Cooling, Inductive 

Coupling, Power Delivery, TSV-to-TSV Coupling, TSV Current Crowding & Power Integrity, 

TSV Placement, Buffer Insertion, Low-Power Clock Routing, Power Network Design, 

Floorplanning, Gate-Level Placement, Digital/Analog/Mixed-Signal IC Applications, SoCs, 

GPUs and MicroProcessors, Image Sensor Applications, NoCs, Pre-bond and Post-bond 

Testability, 3D TAM architectures and optimization, TSV Testing, Test Flows and Cost 

Models 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Lectures 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

The teaching is performed through powerpoint 

slides and the communication is conducted by 

electronic means (ecourse, email etc) 

TEACHING METHODS 

The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

Activity Semester workload 

Lectures 13x3 

Tutorials 13x1 

Labs - 



Data and Computer Systems Engineering                                                                            Academic Year 2024-25 

[29] 
 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Self-study 123 

  

Course total  175 hours 

 

STUDENT PERFORMANCE 

EVALUATION 

Description of the evaluation procedure 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek / English 

 

METHOD OF EVALUATION: Written Exam 

 

 

  

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

1. Design of 3D Integrated Circuits and Systems, R. Sharma, K. Iniewski, CRC Press, 

2015 

2. 3D Integration for VLSI Systems, C. S. Tan, K. N. Chen, S. J. Koester, Pan Stanford 

Publishing, 2012 

3. Design for High Performance, Low Power, and Reliable 3D Integrated Circuits, Sung 

Kyu Lim, Springer 2013 

4. 3D Stacked Chips, From Emerging Processes to Heterogeneous Systems, I. M. Elfadel 

and G. Fettweis, Springer, 2016 

5. Handbook of 3D Integration, Technology and Applications of 3D Integrated Circuits, 

P. Garrou, M. Koyanagi, P. Ramm, Wiley-VCH, 2014 

 

 
-Συναφή επιστημονικά περιοδικά: 

• ΙΕΕΕ Transactions on Computers,  

• IEEE Transactions on Computer Aided Design of Integrated Circuits and Systems, 

• IEEE Transactions on VLSI Systems,  

• IEEE Design & Test of Computers 
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H4. Embedded Systems for IoT Applications 

COURSE OUTLINE 

GENERAL 

SCHOOL SCHOOL OF ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE Y4 SEMESTER Fall 

COURSE TITLE Embedded Systems for IoT Applications 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Labs / Tutorials  3+1 7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Specialized general Knowledge 

PREREQUISITE COURSES: - 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK & ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL)  

 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

The students acquire the basic knowledge on integrated circuit and system design for the 

Internet of Things (IoT), and in particular for the nodes at its edge.  

The students learn what the IoT is from the design point of view and the system point of 

view, and how the constraints imposed by IoT applications translate into integrated circuit 

requirements and design guidelines.  

After taking this course, beside the state-of-the-art design techniques for IoT applications, 

the students will learn about the fundamental sub-systems encountered in Systems on Chip 

for IoT: 
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• ultra-low power digital architectures and circuits, low- and zero-leakage 

memories (including emerging technologies) 

• circuits for hardware security and authentication 

• on-chip power management and energy harvesting 

• ultra-low power analog interfaces and analog-digital conversion 

• short-range radios 

• miniaturized battery technologies 

• packaging and assembly of IoT integrated systems (on silicon and non-silicon 

substrates). 

The course also examines how the IoT could evolve based on recent and foreseeable trends 

in the semiconductor industry, highlighting the key challenges, as well as the opportunities 

for circuit and system innovation to address them. 

General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

 

• Production of free, creative and inductive thinking  

• Search for, analysis and synthesis of data and information, with the use of the 
necessary technology  

• Analysis of requirements for problem solving 
 

SYLLABUS 

▪ The IoT Ecosystem 

▪ Embedded Computer Devices 

▪ M2M Communications 

▪ Smart environments 

▪ Cyber-physical systems 

▪ Cloud computing, fog computing, edge computing 

▪ Fog and cloud interplay 

▪ IoT Application Constraints 

▪ Energy efficient IoT devices 
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▪ Ultra-low power digital architectures and circuits 

▪ Low- and zero-leakage memories (including emerging technologies) 

▪ Ultra-low power analog interfaces and analog-digital conversion 

▪ Short-range radios 

▪ On-chip power management and energy harvesting 

▪ Security in IoT Devices  

▪ Circuits for hardware security and authentication 

▪ Miniaturized battery technologies 

▪ Packaging and assembly of IoT integrated systems 

 

Terms: Embedded Computer Devices, Energy Efficient IoT Devices, Energy Harvesting for 

IoT, Internet of Things, Intranet Connected Devices, IoT, IoT Devices, IoT System-on-chip, 

M2M Communications, Security in IoT Devices, ultra-low power digital architectures and 

circuits, low- and zero-leakage memories (including emerging technologies), circuits for 

hardware security and authentication, System on Chip design methodologies, on-chip 

power management and energy harvesting, ultra-low power analog interfaces and analog-

digital conversion, short-range radios, miniaturized battery technologies, packaging and 

assembly of IoT integrated systems (on silicon and non-silicon substrates), Cyber-Physical 

Systems, Cloud computing, fog computing, edge computing, fog and cloud interplay, smart 

environments 

 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Lectures 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector and interactive board during 
lectures. 

• Use of special electronic equipment and software 
for delivering the project. 

• Course website maintenance. Announcements and 
posting of teaching material (lecture slides and 
notes, programs). 

• Announcement of assessment marks via the 
ecourse platform by UOI. 

• Use of email and social media for information 

exchange and improved communication with 

students. 

 
TEACHING METHODS 

The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

Activity Semester workload 

Lectures 13x3 

Tutorials 13x1 
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tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Labs - 

Self-study 123 

  

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek / English 

 

METHOD OF EVALUATION: Written Exam 

 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

1. Enabling the Internet of Things: From Integrated Circuits to Integrated Systems, 
Massimo Alioto (Publisher: Springer) 

2. Big Data and Internet of Things: A Roadmap for Smart Environments, in book series 
Computational Intelligence, Volume 546, Nik Bessis, Ciprian Dobre (Publisher: 
Springer)  

 

-Συναφή επιστημονικά περιοδικά: 

• ΙΕΕΕ Transactions on Circuits and Systems I and II,  

• ΙΕΕΕ Transactions on Computers,  

• IEEE Transactions on Computer Aided Design of Integrated Circuits and Systems, 

• IEEE Transactions on VLSI Systems 
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H5. Robotic Systems 

COURSE OUTLINE 

GENERAL 

SCHOOL SCHOOL OF ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE Η5 SEMESTER Spring 

COURSE TITLE ROBOTIC SYSTEMS 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 
CREDITS 

Lectures / Labs / Tutorials  4 7 
Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  
general background,  

special background, specialised general 

knowledge, skills development 

Specialized general knowledge 

PREREQUISITE COURSES: 
 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 
GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 
YES 

COURSE WEBSITE (URL) http://ecourse.uoi.gr/course/view.php?id=1037 

LEARNING OUTCOMES 

Learning outcomes 
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

 
Consult Appendix A  
• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 
• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 
• Guidelines for writing Learning Outcomes  

The main course objective is to introduce students with more advanced aspects in selected 

areas of robotics, such as non-linear control, and motion planning of a robotic platform. 

A student that successfully attends this course should be able to: 

• Understand, design, and implement advanced control methodologies for robotic 
manipulators and mobile platforms. 

• Demonstrate advanced knowledge in motion planning of a robotic platform or a 
robotic fleet. 

• Study and solve real life complex problems in the control of robotic systems. 

• Understand research papers in the field of robotics and try out some innovative 
ideas. 

http://ecourse.uoi.gr/course/view.php?id=1037
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General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 
Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  
Adapting to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas  

Project planning and management  
Respect for difference and multiculturalism  
Respect for the natural environment  
Showing social, professional and ethical responsibility and 

sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Others… 

• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology 

• Adapting to new situations 

• Decision-making 

• Team work 

• Working in an interdisciplinary environment 

• Production of new research ideas 

• Production of free, creative and inductive thinking 

• Abstraction ability for problem modeling 

 

SYLLABUS 

Kinematics: Direct kinematics, inverse kinematics, differential kinematics, Jacobian matrices, 

singularities, kinematics of mobile robots. 

Sensors and actuators: Actuators in Robotics, electronic subsystem, sensors, amplifiers, 

control system, PID control of a joint, control architecture of a mobile robot. 

Robotic motion planning: Robot planning and control architecture, path planning, the 

configuration space, obstacles in work-space, roadmap, artificial potential fields, non-

holonomic constraints, motion planning of a robotic fleet. 

Advanced control of robotic systems: Compliance control, impedance control, non-linear 

control, visual servoing. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Lectures, lab courses 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector and computer during lectures. 

• Course website maintenance. Announcements and 

posting of teaching material (lecture slides and 

notes, exercises, example programs). 

• Use of robots in laboratories. 

• Announcement of assessment marks via the 

ecourse platform by UOI. 

• Use of email for information exchange and 

improved communication with students. 
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TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 
Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 
 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Labs 13*1 = 13 hours 

Self-study 123 hours 

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 
EVALUATION 

Description of the evaluation procedure 
 
Language of evaluation, methods of 
evaluation, summative or conclusive, multiple 
choice questionnaires, short-answer questions, 
open-ended questions, problem solving, 
written work, essay/report, oral examination, 
public presentation, laboratory work, clinical 
examination of patient, art interpretation, 
other 
 
Specifically-defined evaluation criteria are 
given, and if and where they are accessible to 
students. 

LANGUAGE OF EVALUATION: Greek 

 

METHODS OF EVALUATION 
(i) Final written examination. 
(ii) Project. 
 
The evaluation procedure is accessible to students via 
the course website. 

ATTACHED BIBLIOGRAPHY 

-Suggested bibliography in Greek: 

• Siciliano, B., Sciavicco, L., Villani, L., Oriolo, G., Ρομποτική: Μοντελοποίηση, Σχεδιασμός 
και Έλεγχος, Εκδόσεις Φούντας, 2013. 

• Craig, J.J., Εισαγωγή στη Ρομποτική, Εκδόσεις Τζιόλα, 2009. 

• Δουλγέρη, Ζ., Ρομποτική: Κινηματική, Δυναμική και Έλεγχος Αρθρωτών Βραχιόνων, 
Εκδόσεις Κριτική, 2007. 

• Εμίρης, Δ., Κουλουριώτης, Δ.Ε., Ρομποτική, Εκδόσεις ΣΕΛΚΑ - 4Μ ΕΠΕ, 2006. 
 

-Suggested bibliography in English: 

• Siciliano, B., Sciavicco, L., Villani, L., Oriolo, G., Robotics: Modelling, Planning and 
Control, Springer, 2009. 

• Craig, J.J., Introduction to Robotics: Mechanics and Control, Prentice Hall, 2004. 

• Corke, P., Robotics, Vision and Control: Fundamental Algorithms in MATLAB, Springer 
Tracts in Advanced Robotics, Springer, 2011. 

• Angeles, J., Fundamentals of Robotic Mechanical Systems: Theory, Methods, and 
Algorithms, Springer, 2014. 

• Choset, Η., et al., Principles of Robot Motion: Theory, Algorithms, and Implementations, 
The MIT Press, 2005. 

 

-Related academic journals: 

• The International Journal of Robotics Research. 

• IEEE Transactions on Robotics. 

• IEEE/ASME Transactions on Mechatronics 
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H7. Analog Integrated Circuits and Systems 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES POSTGRADUATE-MASTER LEVEL 

COURSE CODE  SEMESTER  

COURSE TITLE Analog Integrated Circuits and Systems 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Labs / Tutorials  4 7 

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Specialized General knowledge, Skills development 

PREREQUISITE COURSES: 

 

Basic Circuit Theory, Electronics, Analog Electronics. 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK-ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL)  

 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

This course aims at introducing to students the fundamentals of electronic circuit 

analysis, synthesis, design, simulation, implementation and measurement. 

After successfully passing this course the students will be able to: 

• Understand manufacturing technologies of nanometer integrated circuits.  
• Understand logic circuit operation and physical implementation (layout) at the 

transistor level.  
• Analyze simple or complex analog circuits. 

• Synthesize in schematic and layout level of analog circuits at the transistor level. 

• Design and simulate basic analog electronic circuits appropriate for biomedical 
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applications. 

• Design and simulate in schematic and layout level of analog integrated circuits and 

systems, measure their characteristics, and verify their performance after parasitic 

extraction. 

 
General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

 

• Production of free, creative and inductive thinking  

• Search for, analysis and synthesis of data and information, with the use of the 
necessary technology  

• Adapting to new situations 

• Analysis of requirements for problem solving 

• Abstraction ability for problem modeling  

• Combination of existing info for the synthesis of new knowledge 

• Working independently 

• Team work 
 

SYLLABUS 

MOS transistor theory. CMOS technology and integrated circuit manufacturing. Introduction 
to photolithography. Design in schematic and layout level of MOS. Design in schematic and 
layout level of circuits using active elements (Operational Amplifier, Operational 
Transconductance Amplifier, Current Conveyors). Design in schematic and layout level of 
current mirrors and optimization in layout techniques. Design in schematic and layout level 
of differentiator, integrator topologies. Introduction in Fractional Calculus and utilization in 
biomedical applications.  

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Face-to-face, lectures, lab courses, home-works 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of e-slides and interactive board during 

lectures. 

• Use of computer-aided design tools at the 

laboratory (circuit design, layout and 

simulation). 
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• Course website maintenance. Announcements 

and posting of teaching material (lecture slides 

and notes). 

• Use of email for information exchange and 

improved communication with students. 
TEACHING METHODS 

The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Laboratory practice 11*1 = 11 hours 

Problems solving 62.5 hours 

Study & bibliography 

analysis 

62.5 hours 

  

  

  

Course total  175 hours 

 

STUDENT PERFORMANCE 

EVALUATION 

Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek-English 

METHODS OF EVALUATION 

(i) Final examination, which includes problem 

solving. The exam papers are evaluated based on the 

correctness and completeness of answers. 

(ii) Laboratory exercises on circuit design and 

simulation as well as on circuit implementation and 

measurements. The students are evaluated during 

their work at the laboratory and with final 

examination at the laboratory. 

The evaluation procedure is accessible to students 

via the course website. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

Book: Design of Analog CMOS Integrated Circuits, Behzad Razavi, Press: Klidarithmos (Greek 

Edition), 2019 

Book: Fundamentals of Microelectronics, Behzad Razavi, Press: Klidarithmos (Greek Edition), 
2018 
Book: MICROELECTRONIC CIRCUITS, Adel S. Sedra και Kenneth C. Smith, Press: Papasotiriou 
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(Greek Edition), 2017. 
 

- Related academic journals: 

• IEEE Transactions on Circuits and Systems I & II (TCAS). 

• IEEE Journal of Solid-State Circuits (JSSC). 

• Analog Integrated Circuits and Signal Processing 
International Journal of Circuit Theory and Applications 
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S1. Software & Data Evolution 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES POSTGRADUATE 

COURSE CODE S1 SEMESTER Fall 

COURSE TITLE SOFTWARE & DATA EVOLUTION 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Tutorials  3/1 7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) http://www.cs.uoi.gr/~zarras/software-data-evol.html  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

After successfully passing this course the students will be able to: 

• Understand the state-of-the-art and the historical evolution of research in the area 
under study. 

• Understand in depth the critical steps in the process of re-engineering. 

• Reverse engineer an existing system and produce (a) an abstract model of the system 
and (b) the appropriate documentation that goes along with the abstract model. 

• Identify symptoms of bad design and rigidity and prioritize them in terms of re-
engineering. 

• Understand the role of re-engineering patterns in the process of software 
maintenance, their interrelationships and tradeoffs. 

http://www.cs.uoi.gr/~zarras/software-data-evol.html
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• Design specific solutions for the identified problems and assess both the “forces” that 
constrain the solution space as well as the trade-offs that each candidate solution 
incurs. 

• Acquire hands-on experience by developing a complete project wherein they apply the 
design and algorithmic knowledge obtained from the course in order to re-engineer an 
existing complex software system. 

General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Production of free, creative and inductive thinking  
• Decision making 

• Search for, analysis and synthesis of data and information, with the use of the 
necessary technology  

• Team work 

• Algorithmic thinking  

• Abstraction ability for problem modeling  

• Apply research results in solving practical problems 

• Literature studying and management 

SYLLABUS 

The course Software and Data Evolution offers an in-depth coverage of a core topic within 

the broader field of information systems engineering -- specifically, the evolution and re-

engineering of software and data. The course starts by reviewing software evolution in 

general. Then, it proceeds to cover in an in-depth analysis, the area of the re-engineering of 

legacy software. The course presents the general method of re-engineering a legacy system 

into a new, well-designed and maintainable object-oriented system. Then, the particular 

steps of the method, along with patterns and anti-patterns are covered: reverse 

engineering, abstract modeling of an OO system, identification of bad design symptoms, re-

engineering patterns and forces. The course moves on to cover the evolution of data, and 

presents typical patterns by which database schemata evolve, and techniques to handle 

schema evolution. 

A team project where a large and complex software system is re-engineered accompanies 

the theoretical lecturing. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY Weekly Lectures 
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Face-to-face, Distance learning, etc. 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector during lectures. 

• Course website maintenance. Announcements and 
posting of teaching material (lecture slides and 
notes, programs). 

• Use of email to improve communication with 
students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Tutorials 13*1 = 13 hours 

Self-study 123 hours 

  

  

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek 

 

METHODS OF EVALUATION 

 

(i) A large programming assignment in groups (project). 

(ii) At each lecture, the students are asked to be 

prepared on the material of the lecture and to 

participate in the critical discussions that arise 

concerning their project. Moreover, the students are 

regularly required to report on intermediate 

milestones of their project. 

(iii) Each student is assigned either (a) a data analysis 

tasks or (b) a literature survey, on topics relevant to 

the material of the course. The assignment involves 

the authoring of a report, to be publicly presented in 

class at the end of the semester 

 

The evaluation procedure is accessible to students via 

the course website. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

Object-Oriented Reengineering Patterns, S. Demeyer, S. Ducasse, O. Nierstrasz, ISBN 978-3-

9523341-2-6. 

Working Effectively with Legacy Code, M. Feathers, Prentice Hall, ISBN-13: 978-0131177055.  
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Refactoring. Improving the Design of Existing Code, Fowler, Addison-Wesley, ISBN 0-201-

48567-2. 

Refactoring To Patterns, J. Kerievsky. Addison-Wesley, ISBN 0-321-21335-1. 

Design Patterns: Elements of Reusable Object-Oriented Software, E. Gamma,R. Helm, 

Richard, R. Johnson, Ralph, J. Vlissides,  Addison-Wesley, ISBN 0-201-63361-2. 
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S3. Cloud Computing Systems 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE S3 SEMESTER Fall 

COURSE TITLE CLOUD COMPUTING SYSTEMS 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Labs/ Exercices 4 7 

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Specialised general knowledge 

PREREQUISITE COURSES: 

 

NO 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

Greek 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) http://www.cse.uoi.gr/~stergios/teaching/l3 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

• The course covers traditional and latest research publications on cloud computing 

systems. Examined issues include cluster management, virtualization, data storage and 

networking, dataflow processing, heterogeneous systems, and cloud security. 

• Participating students are expected to actively contribute to the critical discussions 

during paper reading sessions.  

• Additionally, the students under the guidance of the instructor will work on a project 

of their choice that will explore interesting research directions.  

• Overall, the course will help students get familiar with the design, implementation and 

experimental evaluation of modern cloud computing systems. 

General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

http://www.cse.uoi.gr/~stergios/teaching/
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Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology. 

• Decision making 

• Production of free, creative and inductive thinking 

• Team work 

• Autonomous work 

• Production of new research ideas 

SYLLABUS 

• The course covers topics in the design and implementation of cloud computing 

systems, such as communication, synchronization, scheduling, dependability, data 

storage, security.  

• The syllabus is adjusted every year according to the latest publications of the related 

literature published in international conferences and journals. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Face-to-face 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Lecture slides  

• Web page maintenance with bibliography and 

other course material. 

• E-mail communication 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

Activity Semester workload 

Lectures 13x3=39 hours 

Laboratory practice 13x1=13 hours 

Student’s study hours 123 hours 

  

  

  

  

Course total  175 hours 
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the ECTS 

STUDENT PERFORMANCE 

EVALUATION 

Description of the evaluation procedure 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

Language of evaluation: Greek 

Methods of Evaluation: 

i. Participation in paper reading sessions 

ii. Evaluation of weekly assignments 

iii. Project or final written examination 

The evaluation procedure is accessible to students via 

the course website. 

 

 

ATTACHED BIBLIOGRAPHY 

 

• ACM Symposium on Cloud Computing 

• ACM Symposium on Operating Systems Principles 

• ACM SIGCOMM Conference 

• ACM European Conference on Computer Systems 

• USENIX Annual Technical Conference  

• USENIX Symposium on Operating Systems Design and Implementation 

• USENIX Symposium on Network Systems Design and Implementation 

• IEEE Computer 

• Communications of the ACM 
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S8. High Performance Systems and Software 

COURSE OUTLINE 

GENERAL 

SCHOOL SCHOOL OF ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE S8 SEMESTER Spring 

COURSE TITLE High Performance Systems and Software 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, 

e.g. lectures, laboratory exercises, etc. If the credits are 

awarded for the whole of the course, give the weekly teaching 

hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Labs 4 7 

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION and 

EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

High performance systems are nowadays synonymous to parallel computers, i.e. computing 

systems with multiple processors or cores which can work concurrently towards the 

solution of a problem. This course teaches the organization, the operation and the 

programming of parallel computers. The basic architectural choices are presented, along 

with the corresponding problems one has to solve during their design and implementation. 

In addition, parallel programming is introduced, which is necessary for the full exploitation 

of these systems. Parallel programming is taught through the use of contemporary 

programming models. Finally, the course includes a survey of recent research problems and 

publications related to high performance systems. 
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After successfully concluding this course the students will be able to: 

• Study, understand and analyze the organization of high performance system. 

• Understand the problems of memory hierarchy, cache coherency and memory 

consistency, and select the most suitable solutions. 

• Understand and analyze the topology, the switching scheme and the routing 

protocols in processor interconnection networks. 

• Synthesize parallel software. 

• Program in the shared address space model using threads and OpenMP 

• Program in the message passing model using MPI. 

• Use the international bibliography for related research problems and results. 

General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Working independently 
• Production of free, creative and inductive thinking  

• Search for, analysis and synthesis of data and information, with the use of the 
necessary technology  

• Project planning and management  

• Adapting to new situations 

• Production of new research ideas 

• Working in an international environment 

SYLLABUS 

• History and importance of high performance systems 

• Basic principles of parallelism at the hardware and software levels, and 
fundamental performance laws 

• Shared memory organization and multicore architectures. 

• The problems of cache coherency and memory consistency 

• Distributed memory organization and computational clusters. 

• Interconnection networks, topologies, routing, high-performance switching 

• Distributed shared memory and non-uniform memory access (NUMA) 

• SIMD and GPU organizations 

• Principles and languages for parallel programming 

• Programming in the shared address space model (threads, OpenMP) 

• Programming in the message passing model (MPI) 

TEACHING and LEARNING METHODS - EVALUATION 
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DELIVERY 
Face-to-face, Distance learning, etc. 

Face-to-face class lectures 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of projector electronic slides. 

• Use of computers for the Lab exercises. 

• Course website maintenance with announcements 
and posting of teaching material (lecture slides 
and notes). 

• Use of email for communicating with students. 

 
TEACHING METHODS 

The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of the 

ECTS 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Labs 13*1 = 13 hours 

Self-study 123 hours 

  

  

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, written 

work, essay/report, oral examination, public 

presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek 

 

METHODS OF EVALUATION 

(i) Homework problems and exercises 

(ii) Programming assignments 

(iii) Reading assignments and topic  

(iv) Term project 

 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

• Thomas Sterling Matthew Anderson Maciej Brodowicz, High Performance Computing, 
Modern Systems and Practices, Morgan Kaufmann, 2017  

• Β. Δημακόπουλος, Παράλληλα Συστήματα και Προγραμματισμός, Εκδόσεις 
ΣΕΑΒ, Φεβ. 2016 

• P.S. Pacheco, Εισαγωγή στον παράλληλο προγραμματισμό, Κλειδάριθμος 2015 

• T. Rauber, G. Runger, Parallel Programming for Multicore and Cluster Systems, 
Springer, 2010  

• B. Wilkinson and M. Allen, Parallel Programming: Techniques and Applications Using 
Networked Workstations and Parallel Computers, Pearson, 2004. 

• A. Grama, A. Gupta, G. Karypis and V. Kumar, Introduction to Parallel Computing, 



Data and Computer Systems Engineering                                                                            Academic Year 2024-25 

[51] 
 

Addison Wesley, 2003. 
• Ερευνητικές δημοσιεύσεις από συνέδρια και περιοδικά 

 

- Related academic journals: 

• Transactions on Parallel and Distributed Systems, IEEE. 

• Journal of Parallel and Distributed Computing, Elsevier. 

• International Journal of Parallel Programming, Springer. 

• Concurrency and Computation: Practice and Experience, Wiley. 

• Parallel Computing, Elsevier 

• Journal of Supercomputing, Springer 

• ACM Transactions on Parallel Computing 

 

  



Data and Computer Systems Engineering                                                                            Academic Year 2024-25 

[52] 
 

Χ1. Supervised study 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES POSTGRADUATE 

COURSE CODE X1 SEMESTER Fall 

COURSE TITLE Supervised Study 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

  
7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE 

general background,  

special background, specialised general 

knowledge, skills development 

Skills development 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) 
 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

 
The supervised study aims to carry out an independent study or work under the supervision 
of a faculty member of the Department. Consequently, the learning outcomes directly 
depend on the specific content of the study or work that was prepared. In addition to these, 
postgraduate students are trained in the written recording of the results of their study or 
work.  
General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and Project planning and management  
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information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

 
- Search for, analysis and synthesis of data and information, with the use of the 

necessary technology.  
- Adapting to new situations. 
- Decision making.  
- Working independently.  
- Abstraction ability for problem modeling. 
- Working in an interdisciplinary environment. 

- Production of free, creative and inductive thinking.   

SYLLABUS 

 
In the context of this course, the graduate student should prepare an independent study or 
work on a topic determined in consultation with the supervising faculty member.  

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

The student pursuits his study/work. As part of the 
student's guidance, scheduled meetings are held with 
the supervising teacher to discuss intermediate stages 
and results. Finally, the writing of a report on the 
results of the study/work and a statement of facts is 
carried out. 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

- Bibliographic search and organization from 
electronic libraries. 

- Use of state-of-the-art techniques and tools in 
Data and Computing Systems Engineering.  

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Elaboration of 
study/work and writing 
of results 

150 hours 

Meetings with the 
supervisor 

25 hours 

  

Course total  175 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

LANGUAGE OF EVALUATION: Greek or English. 

 

METHODS OF EVALUATION 

At the end of the course, the outcomes of the study, 
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evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

the activity report and the grade of the student are 

submitted by the supervisor to the coordinating 

committee of the program. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography 
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X2. Special Topics 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE X2 SEMESTER  

COURSE TITLE Special Topics 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total 

credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures/Lab-assignments 3/1 7 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Specialised general knowledge 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK/ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

Yes 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

 

Consult Appendix A  

● Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

● Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

● Guidelines for writing Learning Outcomes  

The goal of the course is for the students: 

● to get in touch with current developments in relevant subjects 

● to acquire new knowledge in the field of Data and Computer Systems Engineering 

● to participate actively in teamwork 

● to develop their skills 

● to practise the production of free, creative and inductive thinking 

 

In addition to the above, there may be more specific learning outcomes depending on the 
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course subject. 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

● Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

● Working independently  

● Team work 

● Production of free, creative and inductive thinking 

In addition to the above, there may be more specific competences depending on the course 

subject. 

SYLLABUS 

Special topics concerns specialised topics that are relevant to the specialisations of the MSc 

Program and are not covered by the list of the graduate courses. This course can be offered 

at most once in each academic year. Depending on the respective subject, it is included in 

one of the modules, after the suggestion of the Coordinating Committee and the final 

decision of the Assembly of the Department. The course duration, number of lectures and 

workload are equivalent to those of the elective courses of the MSc program. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Dependent on the subject and teaching personnel 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

Dependent on the subject and teaching personnel 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

 

Activity Semester workload 

Lectures 13*3=39 hours 

Labs 13*1=13 hours 

Student’s study hours 123 hours 

  

  

  

Course total  175 hours 
 

STUDENT PERFORMANCE 

EVALUATION 

LANGUAGE OF EVALUATION: Greek or English 
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Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

METHODS OF EVALUATION 

Course participation, written or programming 

assignments, Project or final written examination 

 

The exact evaluation procedure is announced to 

students at the first lecture and posted on the course 

website  

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: based on the specific topic 

 

- Related academic journals: based on the specific topic 
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X3. Teaching Practice I 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 
ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 
LEVEL OF STUDIES GRADUATE 

COURSE CODE X3 SEMESTER  

COURSE TITLE Teaching Practice I 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 
whole of the course, give the weekly teaching hours and the total 

credits 

WEEKLY 
TEACHING 

HOURS 
CREDITS 

  6 
Add rows if necessary. The organisation of teaching and the teaching 
methods used are described in detail at (d). 

  

COURSE TYPE  
general background,  

special background, specialised general 
knowledge, skills development 

Skills Development 

PREREQUISITE COURSES: 
 

- 

LANGUAGE OF INSTRUCTION 
and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

- 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 
acquire with the successful completion of the course are described. 
 
Consult Appendix A  
● Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 
● Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 
● Guidelines for writing Learning Outcomes  

The goal of the course is for the students: 

● to obtain experience in the teaching of undergraduate students of the Department  

● to learn teaching methods for undergraduate-level university courses as  well as the 

various tools that are used 

● to collaborate in the teaching effort with the course instructors as well as other 

graduate students 

● to reinforce their knowledge on the subject of the course to which they contribute 

in teaching 

 

 
General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 
Supplement and appear below), at which of the following does the course aim? 
Search for, analysis and synthesis of data and 
information, with the use of the necessary technology  

Project planning and management  
Respect for difference and multiculturalism  
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Adapting to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas  

Respect for the natural environment  
Showing social, professional and ethical responsibility and 
sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Others… 
……. 

● Skills development 
● Adapting to new situations 
● Decision-making 
● Working independently  
● Team work 
● Showing social, professional and ethical responsibility and sensitivity to gender 

issues 
 

SYLLABUS 

Teaching Practice I is part of the MSc Program of the Department and has been included as 
a compulsory course. Students participate in the training process of undergraduate students 
of the Department by offering teaching assistant services (participation in the teaching of 
labs, grading of homework). Students must serve as teaching assistants for two semesters, 
thus the successful completion of courses X3: Teaching Practice I and X4: Teaching Practice 
II is required. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

- 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, laboratory education, 
communication with students 

● Use of email and social media for information 

exchange and improved communication with 

students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 
activity are given as well as the hours of non-
directed study according to the principles of 
the ECTS 

 

Activity Semester workload 

Teaching Practice 150 hours 

  

  

  

  

  

Course total  150 hours 
 

STUDENT PERFORMANCE 
EVALUATION 

Description of the evaluation procedure 
 
Language of evaluation, methods of 
evaluation, summative or conclusive, multiple 
choice questionnaires, short-answer questions, 
open-ended questions, problem solving, 
written work, essay/report, oral examination, 
public presentation, laboratory work, clinical 
examination of patient, art interpretation, 
other 
 
Specifically-defined evaluation criteria are 
given, and if and where they are accessible to 

LANGUAGE OF EVALUATION: Greek  
 
METHODS OF EVALUATION 
The successful completion of Teaching Practice is 
certified by the course instructor and offers students 6 
credits. 
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students. 

ATTACHED BIBLIOGRAPHY 
- Suggested bibliography: 

 

- Related academic journals: 
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X4. Teaching Practice II 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 
ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 
LEVEL OF STUDIES GRADUATE 

COURSE CODE X4 SEMESTER  

COURSE TITLE Teaching Practice II 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 
whole of the course, give the weekly teaching hours and the total 

credits 

WEEKLY 
TEACHING 

HOURS 
CREDITS 

  2 
Add rows if necessary. The organisation of teaching and the teaching 
methods used are described in detail at (d). 

  

COURSE TYPE  
general background,  

special background, specialised general 
knowledge, skills development 

Skills Development 

PREREQUISITE COURSES: 
 

- 

LANGUAGE OF INSTRUCTION 
and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 
ERASMUS STUDENTS 

- 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 
acquire with the successful completion of the course are described. 
 
Consult Appendix A  
● Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 
● Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 
● Guidelines for writing Learning Outcomes  

The goal of the course is for the students: 

● to obtain experience in the teaching of undergraduate students of the Department  

● to learn teaching methods for undergraduate-level university courses as  well as the 

various tools that are used 

● to collaborate in the teaching effort with the course instructors as well as other 

graduate students 

● to reinforce their knowledge on the subject of the course to which they contribute 

in teaching 

 

 
General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 
Supplement and appear below), at which of the following does the course aim? 
Search for, analysis and synthesis of data and 
information, with the use of the necessary technology  

Project planning and management  
Respect for difference and multiculturalism  
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Adapting to new situations  
Decision-making  
Working independently  
Team work 
Working in an international environment  
Working in an interdisciplinary environment  
Production of new research ideas  

Respect for the natural environment  
Showing social, professional and ethical responsibility and 
sensitivity to gender issues  
Criticism and self-criticism  
Production of free, creative and inductive thinking 
…… 
Others… 
……. 

● Skills development 
● Adapting to new situations 
● Decision-making 
● Working independently  
● Team work 
● Showing social, professional and ethical responsibility and sensitivity to gender 

issues 
 

SYLLABUS 

Teaching Practice I is part of the MSc Program of the Department and has been included as 
a compulsory course. Students participate in the training process of undergraduate students 
of the Department by offering teaching assistant services (participation in the teaching of 
labs, grading of homework). Students must serve as teaching assistants for two semesters, 
thus the successful completion of courses X3: Teaching Practice I and X4: Teaching Practice 
II is required. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

- 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, laboratory education, 
communication with students 

● Use of email and social media for information 

exchange and improved communication with 

students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 
activity are given as well as the hours of non-
directed study according to the principles of 
the ECTS 

 

Activity Semester workload 

Teaching Practice 50 hours 

  

  

  

  

  

Course total  50 hours 
 

STUDENT PERFORMANCE 
EVALUATION 

Description of the evaluation procedure 
 
Language of evaluation, methods of 
evaluation, summative or conclusive, multiple 
choice questionnaires, short-answer questions, 
open-ended questions, problem solving, 
written work, essay/report, oral examination, 
public presentation, laboratory work, clinical 
examination of patient, art interpretation, 
other 
 
Specifically-defined evaluation criteria are 
given, and if and where they are accessible to 

LANGUAGE OF EVALUATION: Greek  
 
METHODS OF EVALUATION 
The successful completion of Teaching Practice is 
certified by the course instructor and offers students 6 
credits. 
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students. 

ATTACHED BIBLIOGRAPHY 
- Suggested bibliography: 

 

- Related academic journals: 
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X5. Seminar I 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE X5 SEMESTER >=1 

COURSE TITLE Seminar I 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total 

credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

  3 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special Background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK/ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

No 

COURSE WEBSITE (URL) https://www.cse.uoi.gr/drastiriotites/seminaria/ 

(all the seminars organized by the Department are 

announced on this website) 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

 

Consult Appendix A  

● Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

● Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

● Guidelines for writing Learning Outcomes  

The goal of Seminar I is to provide postgraduate students with  the opportunity to acquire 

special knowledge on various topics related to the main field of the postgraduate program. 

Students are expected to familiarise themselves with  modern research methods, to get 

introduced to recent research results, as well as to get acquainted with experienced researchers 

who are involved in the scientific area of Data and Computer Systems Engineering. 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Project planning and management  

Respect for difference and multiculturalism  

https://www.cse.uoi.gr/drastiriotites/seminaria/
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Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

● Adapting to new situations 

● Production of new research ideas 

● Decision making 

● Criticism and self-criticism  

● Production of free, creative and inductive thinking 

SYLLABUS 

Seminar I constitutes part of the Postgraduate Programme's Curriculum, as an approved 

compulsory activity of the postgraduate students and it has been included as a compulsory 

course. Upon successful completion of the course, students are expected to have attended 

at least 5 seminars during one semester, among the seminars organised by the Department. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

- 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

● Use of email and social media for information 

exchange and improved communication with 

students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

 

Activity Semester workload 

Seminars 75 hours 

  

  

  

  

  

Course total  75 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

METHODS OF EVALUATION 

The students' evaluation is based ont the attendance 

at the seminars organised by the Department. 
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students. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

 

- Related academic journals: 
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X6. Seminar II 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE X6 SEMESTER >=2 

COURSE TITLE Seminar II 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total 

credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

  3 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Special Background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK/ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

No 

COURSE WEBSITE (URL) https://www.cse.uoi.gr/drastiriotites/seminaria/ 

(all the seminars organized by the Department are 

announced on this website) 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

 

Consult Appendix A  

● Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

● Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

● Guidelines for writing Learning Outcomes  

The goal of Seminar II is to provide postgraduate students with  the opportunity to acquire 

special knowledge on various topics related to the main field of the postgraduate program. 

Students are expected to familiarise themselves with  modern research methods, to get 

introduced to recent research results, as well as to get acquainted with experienced 

researchers who are involved in the scientific area of Data and Computer Systems 

Engineering. 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

https://www.cse.uoi.gr/drastiriotites/seminaria/
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Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

● Adapting to new situations 

● Production of new research ideas 

● Decision making 

● Criticism and self-criticism  

● Production of free, creative and inductive thinking 

SYLLABUS 

Seminar II constitutes part of the Postgraduate Programme's Curriculum, as an approved 

optional activity of the postgraduate students and it has been included as an elective 

course. Upon successful completion of the course, students are expected to have attended 

at least 5 seminars during one semester, among the seminars organised by the Department. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

- 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

● Use of email and social media for information 

exchange and improved communication with 

students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

 

Activity Semester workload 

Seminars 75 hours 

  

  

  

  

  

Course total  75 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

METHODS OF EVALUATION 

The students' evaluation is based ont the attendance 

at the seminars organised by the Department. 
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Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

 

- Related academic journals: 
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Χ7. Research methodology 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES POSTGRADUATE 

COURSE CODE X7 SEMESTER  

COURSE TITLE Research methodology 

INDEPENDENT TEACHING ACTIVITIES  
if credits are awarded for separate components of the course, e.g. lectures, 

laboratory exercises, etc. If the credits are awarded for the whole of the course, 

give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

Lectures / Exercises 3/1/0 3.5 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE 

general background,  

special background, specialised general 

knowledge, skills development 

General background 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

YES 

COURSE WEBSITE (URL) 
 

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

 
Course X7 ("Research Methodology") aims at learning the general methodological 
approaches, methods, techniques, means and procedures that can be used to conduct 
research activity.  
General Competences  

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  
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Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Production of free, creative and inductive thinking.  
• Decision making. 

• Search for, analysis and synthesis of data and information, with the use of the 
necessary technology.  

• Teamwork. 

• Algorithmic thinking. 

• Abstraction ability for problem modeling. 

• Apply research results in solving practical problems. 

• Literature studying and management. 

SYLLABUS 

- Introduction to research. 
- What is research, types of research and difference between study and research. 
- Methodologies for writing a scientific text. 
- Literature review. 
- Purpose, objectives and work assumptions. 
- Quantitative research methods. 
- Qualitative research methods. 
- Case study. 
- Presentation of results and approaches in the discussion. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 

Face-to-face, Distance learning, etc. 

Weekly Lectures 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  

Use of ICT in teaching, laboratory education, 

communication with students 

- Use of projector during lectures. 
- Course website maintenance. Announcements 

and posting of teaching material (lecture slides 
and notes, programs). 

- Use of email to improve communication with 
students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of the 

Activity Semester workload 

Lectures 13*3 = 39 hours  

Exercises 13*1 = 13 hours 

Self-study 35.5 hours 

  

  

  

  

Course total  87.5 hours 
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ECTS 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, written 

work, essay/report, oral examination, public 

presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek 

 

METHODS OF EVALUATION: Participation in lectures, 

written examination, delivery of exercises. 

 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

W. Tan. Research Methods: A Practical Guide For Students And Researchers, World 

Scientific. 
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X8. Summer School 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE X8 SEMESTER  

COURSE TITLE Summer School 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total 

credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

  3.5 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Specialised general knowledge 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK/ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

- 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

 

Consult Appendix A  

● Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

● Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

● Guidelines for writing Learning Outcomes  

The goal of the course is for the students: 

● to get in touch with current developments in relevant subjects 

● to acquire new knowledge in the field of Data and Computer Systems Engineering 

● to participate actively in teamwork (subject to the Summer School’s nature) 

● to develop their skills 

● to practise the production of free, creative and inductive thinking 

 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 



Data and Computer Systems Engineering                                                                            Academic Year 2024-25 

[74] 
 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

● Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

● Working independently  

● Team work 

● Production of free, creative and inductive thinking 

SYLLABUS 

Summer School is part of the MSc Program of the Department as an approved optional 

activity of the graduate students and has been included as an elective course. The  subject 

of the Summer School must be relevant to the MSc Program. Students can participate only 

once and after having completed the first (1) semester of studies. The duration of the 

Summer School, when offered by the Department, is twenty-six (26) teaching hours spread 

over three (3) weeks, during July. Students may attend Summer Schools offered by other 

Universities or Research Centers after the approval of the Department's Assembly. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Dependent on the subject and teaching team 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

Dependent on the subject and teaching team 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

 

Activity Semester workload 

Lectures 26 hours 

Student’s study hours 61.5 hours 

  

  

  

  

Course total  87.5 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

LANGUAGE OF EVALUATION: Greek or English 

 

METHODS OF EVALUATION 

Dependent on the subject and the aims and 

pedagogical methods of the summer school. At the 

end of the summer school, the certificate of 
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written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

attendance is submitted by the student. The successful 

completion of the course offers students 3.5 credits. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

 

- Related academic journals: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Data and Computer Systems Engineering                                                                            Academic Year 2024-25 

[76] 
 

X9. Practical Training 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE X9 SEMESTER >1 

COURSE TITLE Practical Training 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

  3.5 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Skills Development 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

GREEK/ENGLISH 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

- 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

The goal of the course is for the students: 

• to get to know workplaces, where they get in touch with current market 

developments, to give them the opportunity to acquire new knowledge in 

the field of Data and Computer Systems Engineering, to participate actively 

in teamwork and decision making, to develop their skills, to participate in the 

design and completion of projects and gain work experience 

• to transfer their knowledge and experience to the companies and vice versa, 

with the aim of upgrading the studies at the Department and maintaining 

the high level of knowledge provided  
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Moreover, Practical Training strengthens the department's relationships with stakeholders 

and provides job opportunities for its graduates. 

 
General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

• Adapting to new situations 

• Decision-making 

• Working independently  

• Team work 

• Working in an interdisciplinary environment 

• Project planning and management 

• Showing social, professional and ethical responsibility and sensitivity to gender 

issues 

• Criticism and self-criticism  

• Production of free, creative and inductive thinking 

SYLLABUS 

Practical Training is part of the MSc Program of the Department as an approved optional 

activity of the graduate students and has been included as an elective course. Students can 

participate having completed the first (1) semester of studies. The duration of the Practical 

Training is from 2 to 4 months, and each student can register once for this course. The 

selection of both students and employment agencies is made by the Practical Training 

Committee of the MSc Program, which makes a recommendation to the Department's 

Assembly. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

- 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

• Use of email and social media for information 

exchange and improved communication with 

students. 

TEACHING METHODS 
The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

Activity Semester workload 

Practical Training 87,5 hours 
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fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

  

  

  

  

Course total  87,5 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek or English 

 

METHODS OF EVALUATION 

At the end of the Internship, the required forms are 

submitted by the student, the institution, and his / her 

academic supervisor. The successful completion of 

Practical Training offers students 3.5 credits. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

 

- Related academic journals: 
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MSc Thesis 

COURSE OUTLINE 

GENERAL 

SCHOOL ENGINEERING 

ACADEMIC UNIT DEPARTMENT OF COMPUTER SCIENCE AND 

ENGINEERING 

LEVEL OF STUDIES GRADUATE 

COURSE CODE  SEMESTER =>2 

COURSE TITLE MSc THESIS 

INDEPENDENT TEACHING ACTIVITIES  

if credits are awarded for separate components of the course, e.g. 

lectures, laboratory exercises, etc. If the credits are awarded for the 

whole of the course, give the weekly teaching hours and the total credits 

WEEKLY 

TEACHING 

HOURS 

CREDITS 

  30 

Add rows if necessary. The organisation of teaching and the teaching 

methods used are described in detail at (d). 
  

COURSE TYPE  

general background,  

special background, specialised general 

knowledge, skills development 

Skills Development - specialised 

PREREQUISITE COURSES: 

 

- 

LANGUAGE OF INSTRUCTION 

and EXAMINATIONS: 

Greek/English 

IS THE COURSE OFFERED TO 

ERASMUS STUDENTS 

- 

COURSE WEBSITE (URL)  

LEARNING OUTCOMES 

Learning outcomes 

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will 

acquire with the successful completion of the course are described. 

 

Consult Appendix A  

• Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of 

the European Higher Education Area 

• Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B 

• Guidelines for writing Learning Outcomes  

The MSc Thesis is either of a research or technical content and must be sufficiently 
original or demonstrate in-depth knowledge of a specific subject that is included in 
the general subject of Data and Computer Systems Engineering. 
 
At the end of the MSc Thesis, the student will be able to: 

- Collect and integrate the available information on state-of-the-art 

techniques in the study area. 

- Apply research methods, techniques and problem solving approaches. 

- Develop and evaluate original ideas and adapt with originality the 

aforementioned techniques and methods to the specificities of the given 
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problem. 

- Evaluate alternatives to the given problem and consciously pick one based 

on the prioritization of the dimensions of the problem. 

- Organize and communicate results via a technical report (in the form of a 

master’s thesis), which, in addition to being submitted in writing, is also 

orally defended in a public presentation. 

- Develop initiatives to facilitate the above tasks and take responsibility for 

their achievement. 

General Competences  
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma 

Supplement and appear below), at which of the following does the course aim? 

Search for, analysis and synthesis of data and 

information, with the use of the necessary technology  

Adapting to new situations  

Decision-making  

Working independently  

Team work 

Working in an international environment  

Working in an interdisciplinary environment  

Production of new research ideas  

Project planning and management  

Respect for difference and multiculturalism  

Respect for the natural environment  

Showing social, professional and ethical responsibility and 

sensitivity to gender issues  

Criticism and self-criticism  

Production of free, creative and inductive thinking 

…… 

Others… 

……. 

• Search for, analysis and synthesis of data and information, with the use of the 

necessary technology  

• Adapting to new situations 

• Decision-making 

• Working independently  

• Working in an interdisciplinary environment 

• Project planning and management 

• Production of free, creative and inductive thinking 

• Project planning and management for Computer Science projects 

SYLLABUS 

The MSc Thesis is an important part and culmination of the educational process in the MSc 

Program. During the preparation of the MSc Thesis, students utilize their knowledge, apply 

research methods, and develop original ideas. The MSc Thesis aims to implement a 

scientific research or development project, using state-of-the-art tools and methods 

according to the latest developments in research and technology in Data and Computing 

Systems Engineering. At the same time, postgraduate students are invited to convey their 

thoughts and results in writing and orally, and to communicate scientific information, 

challenges, and findings to both specialized and general audiences. 

TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY 
Face-to-face, Distance learning, etc. 

Face to face supervision from a faculty member 

USE OF INFORMATION AND 

COMMUNICATIONS TECHNOLOGY  
Use of ICT in teaching, laboratory education, 

communication with students 

- Bibliographic search and result integration 

via the exploitation of online libraries 

- Use of cutting-edge techniques and tools 
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in the area of Data and Computing Systems 

Engineering 

- Use of ICT in the defense of thesis 

 
TEACHING METHODS 

The manner and methods of teaching are 

described in detail. 

Lectures, seminars, laboratory practice, 

fieldwork, study and analysis of bibliography, 

tutorials, placements, clinical practice, art 

workshop, interactive teaching, educational 

visits, project, essay writing, artistic creativity, 

etc. 

The student's study hours for each learning 

activity are given as well as the hours of non-

directed study according to the principles of 

the ECTS 

Activity Semester workload 

Bibliographic search and 

integration 

150 

Solution Design 150 

Solution Implementation 300 

Compilation of the final 

report 

150 

  

  

Course total  750 hours 
 

STUDENT PERFORMANCE 

EVALUATION 
Description of the evaluation procedure 

 

Language of evaluation, methods of 

evaluation, summative or conclusive, multiple 

choice questionnaires, short-answer questions, 

open-ended questions, problem solving, 

written work, essay/report, oral examination, 

public presentation, laboratory work, clinical 

examination of patient, art interpretation, 

other 

 

Specifically-defined evaluation criteria are 

given, and if and where they are accessible to 

students. 

LANGUAGE OF EVALUATION: Greek or English 

 

METHODS OF EVALUATION 

- Dissertation text (“MSc Thesis”) 

- Public presentation 

- Students preparing a MSc Thesis must 

complete and submit the text of the final 

report and present the results of their work in 

a public lecture. 

- The MSc Thesis is examined and graded by a 

three-member faculty committee. 

ATTACHED BIBLIOGRAPHY 

- Suggested bibliography: 

- R.J. Wieringa. Design Science Methodology for Information Systems and 
Software Engineering. Springer 2014. DOI 10.1007/978-3-662-43839-8 

- Justin Zobel. Writing for Computer Science. Springer 2014. DOI 10.1007/978-1-
4471-6639-9 

- D. Evans, P. Gruba, J. Zobel. How to Write a Better Thesis. Springer 2014 
- MSc Thesis Template, by the Department 

 

- Related academic journals: 

 

 

 


