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What is computer science?

Areas of study within computer 
science

Computer science is the study of fundamentals 
of computer systems and processes. It combines 
mathematical and practical approaches to 
hardware and software design with the aim of 
achieving superior system performance and 
adapting to a new application domains. 

Areas of study within computer science are 
theoretical foundations of computing, computer 
systems and applications. The theoretical 
foundations of computing deal with data 
structures and algorithms, computational theory, 
formal methods, and programming language 
theory. Computer systems are studied in terms of 
their architecture, performance analysis, design 
of parallel and distributed systems, cryptography, 
and security. Computer applications include, for 
example, computer graphics, user interfaces 
and, of course, artificial intelligence.

• Analytical skills, identifying a problem and devising a 
technological solution to address it. 

• The ability to solve complex problems in a systematic 
and logical way. 

• Designing software systems that learn from data. 
• Creativity, out-of-the-box thinking, delivering the most 

innovative and effective solutions. 
• Critical-thinking skills, knowing which methodologies 

to use. 
• Adaptability to given conditions and environment, 

learning to be resilient. 

Skills

Career opportunities:
• software developer, 
• computer system architect, 
• expert for artificial intelligence applications, 
• computer software architect, 
• computer security expert, 
• computer game development engineer, 
• computer and information research scientists. 
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PLAN OF STUDY SEMESTER ECTS

Core courses  15

Advanced Algorithms and Data Structures 1 5

Machine Learning 1 1 5

Seminar I 1 3

Parallel Programming 2 5

Seminar II 2 3

Research seminar 3 5

Project 3 3

Diploma thesis 3 30

Core elective courses  15

Computer Aided Analysis and Design 1, 3 5

Web Architecture, Protocols, and Services 1, 3 5

Computer Architecture 2* 1, 3 5

Human-Computer Interaction 1, 3 5

Cryptography and Cryptoanalysis 1, 3 5

Advanced Operating Systems 1, 3 5

Pattern Recognition 1, 3 5

Analysis of Massive Datasets 2 5

Deep Learning 2 5

Formal Software Verification 2 5

Interactive Computer Graphics* 2 5

Design Patterns* 2 5

Elective courses recommended for the 
profile

1, 2, 3 25

Elective courses 1, 2, 3 15

Transversal courses 1, 2, 3 6
* the course is also offered at the undergraduate level (if the course is passed at the 
undergraduate level, it can be replaced by the Elective course recommended for the 
profile)

Artificial Intelligence
Artificial Intelligence is the foundation of the 
fourth industrial revolution, which is closing the 
gap between the physical, biological and “digital” 
worlds. One of the many approaches to artificial 
intelligence, as a branch of computer science, is 
described as “the design of machines that mimic 
human intelligence, perception, and action in 
the physical and / or virtual world in which they 
operate.” The main research areas in AI are 
machine learning, deep neural networks, pattern 
recognition, computer vision, robotics, planning, 
natural language processing, speech processing 
and comprehension, and expert systems.

Development of artificial intelligence in the next 
decade will provide the necessary grounds to 
enable further improvement of existing and the 
design of new products, systems and services, 
such as: autonomous vehicles; self-aware and 
highly reliable robots and robotic systems; 
wearable internet; Intelligent Internet of Things 
(IIoT); large multimedia data sets analysis and 
search; business decision-making systems 
in the fields of finance, insurance and retail; 
systems in agricultural production, and smart 
cities. In collaboration with researchers in the 
field of medicine and bio-nanotechnology, the 
development of implantable artificial replacement 
organs is expected in the coming decades.

In CloudSec project, we research the 
architecture and distribution models of 
cloud-exported data and software when 
the trust level among application owner 
and cloud provider is not satisfactory. 
Both application logic and the data 
are split into fragments with minimum 
security risk, which are then deployed to 
independent computer clouds.

Dejan Škvorc, PhD

We are developing a cyber conflict 
simulator that will allow strategic, 
operational and tactical training in case 
of cyber-attacks. Our task is to study 
attackers’ behavior and to model it 
using game theory, artificial intelligence, 
machine learning and other advanced 
technologies. 

Stjepan Groš, PhD 

We have designed a novel algorithm 
for forecasting semantic development 
of road-driving scenes by analyzing 
observed images. The algorithm was 
presented at CVPR 2020 in a paper 
entitled Warp to the Future. This 
research has been funded by Rimac 
Automobili. 

Siniša Šegvić, PhD

elective courses 40

core courses30

supervised work44

transversal courses 6


