Study program
Faculty
Study Cycle
ECTS
Code
Title
Accreditation archive number [120]
Accreditation date

Computer Sciences (2021/2022)
Contemporary Sciences and Technologies
Second Cycle (Postgraduate)
120
MCS-DS120C
Master in Computer Sciences - Module: Data Science
03-909/1
19.03.2021

Description of the program
Changes in the field of computer sciences and their application are very dynamic. The main challenge of the research and
studies in this area is developing new advanced systems and technologies that will provide solutions in the area of
information and communication technologies. Information and communication technologies have become the largest, the
most important and the most developed sectors that are rapidly expanding in the European Union and the global market. In
addition, the emergence of new markets for the software and telecommunications sector in Southeast Europe has led to
increased demand for highly qualified and specialized professionals in this field. Graduate students can work as professional
software engineers or as software architects in the development of software companies or in IT departments of various
different enterprises. The high level of professional skills will enable graduate students to become successful leaders in the
software industry. In addition, specialization in four majors such as Data Engineering, Web and Mobile Systems, Software
Engineering and Information Systems, will enable graduate students to gain expertise in certain areas and be even more
competitive in their workplaces.

Career
The program will supply students with the necessary knowledge and skills so that they can contribute in all aspects of the
software development process, including planning, collaboration, specifications, design, development, delivery and
maintenance of software products. In addition, students will also acquire general skills, such as analytical and critical
thinking, teamwork including multicultural environments, planning and organization. After finishing this program, the
graduates will have career opportunities in a variety of industries, mainly fulfilling the needs for designing computer systems,
developing software for mobile and Web applications, working as database engineers, managers of software projects and
processes, etc. depending on the track the students will choose within this study program. The last semester of studies
includes master thesis writing, enabling program graduates to continue their studies towards a doctoral degree in computer
sciences.

Learning outcomes
Knowledge and understanding

Ability to develop and implement original and creative IT ideas to ensure the quality and design and managing applications
related to telecommunications applications areas such as security and quality assurance;
Ability to apply IT skills and knowledge and demonstrate specialized competencies in computer sciences and information
technologies in order to organize and connect telecommunications processes like a structure that is managed and monitored
both in terms of data flow and in terms of creating user interfaces;
Having knowledge and understanding of areas such as computer sciences and engineering (programming, web
technologies, databases, networks, computer and information systems and multimedia);
Having knowledge of one or more areas of the telecommunications industry that can upgrade students to expert s in the
application of knowledge in a given area;
Applying knowledge and understanding
Ability to critically, independently and creatively solve problems in new and unfamiliar environments with no previous
experience in telecommunications;
Planning, management and evaluation of independent research in the field of telecommunications as well as development
and implementation of appropriate tools for testing, simulation and implementation;
Creativity and originality in the interpretation of the knowledge in informatics to solve problems related to the objectives of the
industrial production area of telecommunications;
Making judgement
Ability for creative integration and synthesis of knowledge from several areas in the telecommunications field, and
administration processes and systems using IT tools designed and created for a specific issue.
Creating educational processes using computer tools and techniques;
Ability to deal with complex situations associated with specific processes resulting in real-time telecoms space;
Ability to identify appropriate specialized instances and make sound judgments in situations of lack of complete information
or data based on personal, social and ethical principles and responsibilities associated with the application of knowledge and
understanding;
Communication skills
Ability to share findings and proposals with rational argument and reliance both with professionals and with unskilled people,
clearly and unambiguously;
Taking considerable responsibility in shared outcomes, running and initiating activities, etc.
Learning skills
Ability to take responsibility for continued private study in specialized areas of business and information within the networked
economy;
Ability to take responsibility for further professional development and training;

List of courses
Semester 1
[MCS-103] [6.0 ECTS] Advanced Software Engineering
[MCS-201] [6.0 ECTS] Advanced Data Structures and Algorithms
[CCS-802] [6.0 ECTS] Logical and Functional Programming
[6.0 ECTS] General elective course
[6.0 ECTS] Professional elective course

Semester 2
[MCS-101] [6.0 ECTS] Advanced Databases
[MCS-302] [6.0 ECTS] Advanced Data Engineering
[CM131] [6.0 ECTS] Microservices Development
[6.0 ECTS] General elective course
[6.0 ECTS] Professional elective course

Semester 3
[MCS-303] [6.0 ECTS] Research Methodologies
[MCS-203] [6.0 ECTS] Distributed Computing
[CM132] [6.0 ECTS] Software Development for Web and Mobile Devices
[6.0 ECTS] Professional elective course
[6.0 ECTS] Professional elective course

Semester 4
[CST-THESIS-120] [30.0 ECTS] Master Thesis

Description of courses
Core courses
Advanced Software Engineering
The aim of this course is to provide students with knowledge and understanding of advanced software engineering
concepts. Initially the students will be introduced to the construction of a clear specification. In addition, the aim is to
answer the following advanced aspects of software engineering: What key technical activities are conducted during
the clean room software engineering process? How is component-based software engineering used to create
systems from reusable components? How does the client/server architecture affect the way in which software is
engineered? Are software engineering concepts and principles applicable for Web-based applications and
products?
Advanced Data Structures and Algorithms
This course builds on previous knowledge in the area of algorithms and data structures. The goal of the course is to
acquaint students with efficient advanced algorithms and adequate data structures that are used to organize, search
and optimize data. It also includes the theoretical efficiency of algorithms and its practical determination with in order
to be able to compare different algorithms. During the course, students will be introduced to several well-known
algorithms, particularly search and optimization in complex nonlinear structures such as trees and graphs.
Logical and Functional Programming
This course aims to introduce logic programming paradigm through Prolog language. The subject focuses on syntax
and the semantics of Prolog, the working of a Prolog interpreter and various applications of Prolog. In particular, its
application database querying, parsing, meta-programming, and problem solving in Artificial Intelligence (AI).

Advanced Databases
The course aims are to continue with an in-depth study of databases. The course is a continuation of the same
course from the first study cycle; it starts with some revision of the conceptual database design models (a well-known
entity relationship model) and continues with the enhanced entity relationship model. The concept of normalization
and normal forms is introduced and is used for database design. The course continues with data storage methods,
representing data elements, database system architecture, query processing and optimization, transaction
processing concepts, concurrency control techniques, database recovery techniques and database security and
authorization.
Advanced Data Engineering
The aim of this course is to provide students with knowledge and understanding of advanced software engineering
concepts. Initially the students will be introduced to the construction of a clear specification. In addition, the aim is to
answer the following advanced aspects of software engineering: What key technical activities are conducted during
the clean room software engineering process? How is component-based software engineering used to create
systems from reusable components? How does the client/server architecture affect the way in which software is
engineered?
Microservices Development
The aim of this course is: Identify the characteristics microservices and the benefits they provide; Learn how to use
the different platforms and frameworks to build truly reactive microservices; Learn how to develop microservices that
are maintainable, testable, and scalable; Learn how to use tools such as postman to test microservices; Learn how to

design and implement effective tests for microservices; Monitor and maintain microservices in large ecosystems and
in the cloud.

Research Methodologies
The purpose of this course is to provide students with knowledge and understanding of different scientific theories
and methodologies. Initially the student will be introduced to the conceptual, theoretical definitions and examples of
all existing methods of research, hypothesis, direct and indirect variables, validation of the results, the conclusions
BIAS and scientific qualitative and quantitative methodologies, "ground research" methodology and other
methodological approaches. In each chapter the student will work on practical assignments. After completing the
course the student will be able to explain thoroughly and understand the importance of basic scientific concepts,
effectively search and find information-relevant literature, identify, describe and formulate scientific problems, make a
careful choice of alternative research approaches, thoroughly described, compare and explain the advantages and
disadvantages of different scientific methods for collecting quantitative and qualitative data, apply basic scientific
methods to analyze quantitative and qualitative data, understand different frameworks for building theory and review
and evaluate scientific publications.
Distributed Computing
This subject introduces graduate students to the advanced topics in distributed computing models, algorithms, and
software systems. In particular, the course will emphasize recent techniques used by real-world distributed systems
such as distributed file systems, lock services, enterprise data centers, cloud computing, wireless sensor networks
and pervasive applications. Case studies on real distributed systems will be conducted, and recent research
literature in the subject area will be reviewed.
Software Development for Web and Mobile Devices
This course aims to provide students with knowledge of the technologies used to build web and mobile applications.
In addition to general aspects of specific technologies on different platforms, the focus will be on software
development that can run on multiple platforms simultaneously, technologies that are typically based around the
JavaScript programming language. In addition to the techniques for developing, publishing and maintaining this type
of software, the course will cover the benefits and limitations or difficulties we encounter in developing such software.

Master Thesis
This module enables students to transfer their skills and knowledge to research and carry out more complex tasks
related to their master thesis. The module is designed to be fully practical and students to acquire the necessary
knowledge and skills to approach writing the thesis. The module has unique return result-to enable students to write
the master thesis with minimal difficulties, and with maximum efficiency. The course aims to improve research
techniques and style of writing the paper, taking into account the prevention of the usage of illegal means, such as
plagiarism and infringement of copyright, which are prohibited by the Statute of SEEU.

Elective courses
Project Management
On successful completion of the course, students will be able to: - plan the activities necessary to implement the
project, identify their interdependencies, their duration and costs; - prepare the necessary reports and perform all the
required communication between the project and the client, as well as among the team members and the other
stakeholders. - structure the project to its constituent activities; - prepare a Gantt-chart and a network plan for the
project and identify the shortest time needed to complete the project; - use MS Project as a tool in the process of
planning, implementation and review of the project; - define the project, identify its scope and objectives and develop
project specification;
Optimization Methods
The aim of this course is to present techniques of modeling and optimization in order to prepare students for
developing their ability to prepare models for solving real problems in the field of computer science. The course
explore the importance of matrix factorizations as an important tool which offers modality for optimizing the solutions
of different numerical algorithms which are of basic interest for problem solving in the area computer sciences. The
course introduces optimization theory and approach to find the optimum. The different methods of optimization will be
analyzed such as the simplex method, duality problem and sensitivity of the problems of linear programming. The aim

is to explore a computer implementation for each of the problems followed by the proposal of the corresponding
model for optimization.
IT Applications for Preparing a Scientific Paper
The aim of this subject is: - To display the technical elements, the structure of the text and design of a scientific
research. - To enable students to acquire advanced knowledge and skills from selected advanced chapters of IT
applications that will be needed in preparing the scientific and research paper. - Practical application of these
objectives in preparing student’s individual research paper.
Selected Advanced Topics in Applications for Statistical Data Processing
The aim of this subject is: - To display the technical elements in the field of statistics: organizing, processing,
comparing through analysis and publication of data. - To enable students to acquire advanced knowledge and skills
from selected advanced chapters of the applications for statistical data processing. - Practical application of these
objectives in statistical processing of data obtained from questionnaires, reports, scientific studies and other
documents.
IT Professional Ethics
Aims of the course program: - to develop an understanding of the relationship between computing, technological
change and society; - to emphasize the powerful role that computers and computer professionals play in a
technological society; - to provide an understanding of ethical concepts that are important to computer users and
professionals; - to provide experience in the consideration of ethical matters and the resolution of ethical dilemmas.
Numerical Computations
This course is designed to equip students with concepts and methods of numerical calculations. The primary intent is
to provide students with a sound introduction for the numerical methods. They have big application in solving different
problems which can be solved just by using the computers, therefore, solving numerical problems will help students
not just to apply them in different other areas, but simply it will help them to become better computer scientists. After
e brief look at the ways numbers are placed and manipulated in computers we will deal with fundamental
computational problems, such are solving the equations, system of equations followed by an approximation theory.
We will deal with the accuracy of numerical solutions and also the aim is to evaluate the functions, numerical
differentiation and integration.
Information Security
This course teaches principles of computer security from an applied viewpoint and provides hands on experience
with security threats and countermeasures. The course additionally covers principles and skills useful for making
informed security decisions and for understanding how security interacts with the world around it. Applied topics
include cryptography, authorization control, operating systems security, and web and network security. Other topics
include general security principles, human factors such as trust and social engineering, the security of complex
systems, and the economics of security. The course aims to balance theory and practice.
Technologies for Big Data
Recent technological advances decreasing hardware costs and the Internet of things has led to a rapid explosion in
the amount of data generated in a variety of domains, including data-driven science, telecommunications, social
media, large-scale e-commerce, medical records and e-health. Big data refers to the ability of exploiting these
massive amounts of extremely heterogeneous in structure and content data that are routinely generated at an
unprecedented scale from an ever-expanding variety of data sources. Business and industry used their big data to
extract a better understanding of customers’ needs and behavior, to develop targeted new products and to cut
operational costs. The competitive advantages and productivity gain that big data brought led to a great number of a
big data projects and a shortage of people with the required skills. This course is aimed to introduce students into this
rapidly expanding and exciting area; it has been designed to build the knowledge and understanding of big data
systems architectures and to equip by the core technologies utilized in big data projects.
Knowledge Engineering
The knowledge contained in the World Wide Web is available in interlinked documents written in a natural language.
To make use of this knowledge, technologies such as natural language processing, information retrieval, data and
knowledge mining must be applied. Semantic Web technologies follow an alternative approach by complementing
web documents with explicit semantics based on formal knowledge representations, such as, e.g. ontology. The aim
of this subject is to learn the fundamentals of Semantic Web technologies and how they are applied for knowledge
representation in the World Wide Web. Students will get insight on how to represent knowledge with ontology and
how to access and benefit from semantic data on the Web. Furthermore, the focus will be on how to make use of

Linked Data and the Web of Data, currently the most popular applications based on Semantic Web technologies.
Web Data Mining for Business Intelligence
Studim i avancuar i proçesit të zbulimit dhe diturive si dhe aplikimet e tyre në gjurmimet në Ueb, analitikë të Ueb-it
dhe inteligjencë biznesi. Kjo lëndë mbulon aspektet e ndryshme të grumbullimit të të dhënave dhe proçesin e parapërpunimit të të dhënave si dhe teknikat themelore të gjurmimit të të dhënave për segmentim, klasifikim, modelime
parashikuese, analizë asociacioni dhe gjurmimet e ngjashmërive sekuenciale. Fokusi kryesor i lëndës është në
aplikimin e këtyre teknologjive në analitikën e Ueb-it, modelimin e sjelljes së shfrytëzuesit, e-metrikën për biznes
inteligjencë, Ueb personalizimin dhe sistemet e rekomandimit. Gjithashtu adresohen edhe privatësia dhe çështjet
etike të ndërlidhura me gjurmimin e të dhënave në Ueb. Theksi i lëndës do të jetë grumbullimi i të dhënave dhe
përdorimi praktik i tyre. Напредна студија на процесот на знаење и откритие и неговите апликации во Веб
рударството на податоци, аналитика на веб страни и бизнис интелигенција. Во рамките на овој предмет се
опфатени различни аспекти на собирање податоци и пред-процесирачки технологии, како и основни техники
за податочно рударство за сегментација, класификација, предвидливо моделирање, анализа на здружување,
како и за откривањето секвенцијален модел. Примарниот фокус на предметот е примена на овие техники за
веб-аналитика, корисничко моделирање и однесување, е-метрика за бизнис-интелигенција, вебперсонализација и системи за давање препораки. Опфатен е и делот на приватноста и етичките прашања
поврзани со рударството на веб-податоците. Акцентот е ставен на собирање податоци и нивна практична
корисност. An in-depth study of the knowledge discovery process and its applications in Web mining, Web analytics
and business intelligence. The course provides coverage of various aspects of data collection and preprocessing, as
well as basic data mining techniques for segmentation, classification, predictive modeling, association analysis, and
sequential pattern discovery. The primary focus of the course is the application of these techniques to Web analytics,
user behavior modeling, e-metrics for business intelligence, Web personalization and recommender systems. Also
addressed are privacy and ethical issues related to Web data mining. The emphasis of the course will be on data
gathering and practical usefulness.
Data Mining
Data Mining is one of the most popular fields in Computer Sciences. The objective of this course is to explain to
students the advanced methods for data mining from large amounts of data, both in theory and in practical
application as well as to evaluate and compare the suitability, scalability and efficiency of different methods. The
course will cover advanced topics such as large-scale data mining, similarity search, mining data streams, mining
social networks, relational data mining, and matrix factorization methods for data mining.
Information Retrieval
This course attempts to be a comprehensive overview of the field. Its work will require written assignments,
programming and a final project. Assignments will provide exposure to commonly used IR datasets. The course
offers a number of practical projects in Information Retrieval, focusing on (but not limited to) web site search engines.
All projects involve programming: the result is a relatively large-scale, well-documented and efficient software
package. Some of the projects may involve also some research (e.g., reading a research paper and implementing its
ideas).
Social Network Analysis
The course focuses on the structure and evolution of networks, drawing on knowledge from disciplines as diverse as
sociology, mathematics, computer science, economics, and physics. Online interactive demonstrations and hands-on
analysis of real-world data sets will focus on a range of tasks: from identifying important nodes in the network, to
detecting communities, to tracing information diffusion and opinion formation.
NoSQL Database Systems
Relational database systems have been dominant in the market for over forty years, and remain so today. However,
the emergence of distributed and cloud computing, as well as the increasing need for storage of large datasets (i.e.,
big data, such as human genome, Google search engine, social media data, Large Hadron Collider), have created
the need for alternate data storage solutions. A number of different models/database management systems have
been developed, that as a group are being referred to as NoSQL databases. A number of large, well-known
companies use such databases, including Google, Amazon, Facebook, Twitter, Adobe, MTV, LexisNexis, the New
York Times, Forbes and Netflix. This course will explore the origins of NoSQL databases and the characteristics that
distinguish them from traditional relational databases. Core concepts of NoSQL databases will be presented,
followed by an exploration of how different database technologies implement these core concepts. Each of the four
main NoSQL data models (key-value, column family, document, and graph) will be analyzed. Also for each of those
will be highlighted the business needs that drive the development and use of each database. Finally, we will present
criteria that decision makers should consider when choosing between relational and non-relational databases and

techniques for selecting the NoSQL database that best addresses specific use cases.
Database Programming
Databases provide a convenient means of storing large amounts of data, allowing it to be sorted, searched, viewed,
and manipulated according to the business needs and goals. This course is designed to develop SQL programming
proficiency. Emphasis is placed on data definition, data manipulation, and data control statements as well as on
report generation. Structured Query Language (SQL) and PL/SQL (Procedural Language/SQL) are covered. Oracle
Developer application development utilities and tools will be used to create and manipulate with databases (in Oracle
database management system). Topics include data definition and manipulation languages, stored procedures,
triggers, indexing techniques, and elementary query optimization.
Big Data Analytics
Nowadays the data is produced in massive amounts by new acquisition techniques, large network sensors, social
networks, various simulations and utilization of different information systems. Turning such large datasets into useful
knowledge requires a new generation of scalable algorithms and data management techniques. Therefore, the aim of
this module is to explore key data analysis and management techniques which when applied to big datasets are the
keystone to new scientific discoveries at large scale, to the business intelligence in Web and enable real-time
decision making in distributed environments. By providing balanced view of theory and practice, the course should
allow students to understand, use and build big data analytics and management systems.
Data Intensive Computing
Modern computing applications require storage, management and processing of petabytes of data. The data are not
only extremely diverse, ranging from unstructured text and relational tables to complex graphs, but it is also dynamic.
Storing that large amount of data and extract knowledge from large datasets needs new techniques and
technologies. This course focuses on developing scalable architectures, algorithms and techniques for supporting
various data intensive computation. During this course student will be introduced to infrastructures for data-intensive
computing, with a focus on abstractions, frameworks, and algorithms that allow developers to distribute computations
across many machines. Topics include core concepts (partitioning, replication, locality, consistency), computational
models (MapReduce, dataflow, stream processing, bulk-synchronous parallel), and applications.
Service Oriented Architectures
The aim of this course is to establish an in-depth study of Service Oriented Architectures (SOA) from three main
perspectives: business, architectural and technological point of view. From business perspective, adopting SOA is
essential to delivering business agility; therefore, the importance of SOA in industry will be explained. The
architectural perspective will discuss different architectural models of software development, with focus on SOA
design and design patterns. The technology perspective will provide students with the opportunity to gain the
required experience to implement and deploy SOA solutions that will meet different functional and non- functional
requirements.
Data Visualization
The aim of this course is to introduce students to the field of data visualization. Students will learn visualization design
and evaluation principles, and learn how to acquire, parse, and analyze large datasets. Students will also learn
techniques for visualizing multivariate, temporal, text-based, geospatial, hierarchical, and network/graph-based data.
Additionally, students will utilize Processing, D3, R and ggplot2, and many other tools to prototype many of these
techniques on existing datasets.
Artificial Intelligence
Aims of the course program: Introduction to the basics of artificial intelligence, intelligent agents, techniques for
presenting knowledge and intelligent search and decision-making, game theory, formal logic, probability and logical
reasoning systems, learning by observation, training of neurons and learning stimulation. Also, students will be
familiary with the basic concepts of LISP.
Mathematics for Data Science
This course introduces fundamental mathematical concepts relevant to data science and provides a basis for a
further study in this field. Topics covered are from Linear Algebra, Multivariable Calculus, Optimization, and
Probability and Statistics. The course draws connections between each of these fundamental mathematical fields
and modern data science applications. Also, Python programming language as a tool for data wrangling, algorithms,
and visualization is used.
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