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Curriculum

7th semester Ethics and Law
[5 cp]

Compulsory Elective
[5 cp]

Compulsory Elective
[5 cp]

Bachelor‘s Thesis & Seminar
[15 cp]

6th semester Cyber Security
[7 cp]

Human-Computer 
Interaction and 

Explainable AI [7 cp]

Business Administration 
and Entrepreneurship

[5 cp]

Project Management
[5 cp]

Project
[5 cp]

5th semester Pre-Internship Seminar
[2 cp]

Internship
[25 cp]

Post-Internship Seminar
[2 cp]

4th semester
Database Systems and 
Big Data Technologies

[7 cp]

Natural Language 
Understanding

[7 cp]

Computer Vision
[7 cp]

Algorithms for AI III
[7 cp]

Seminar
[3 cp]

3rd semester Software Engineering
[7 cp]

Web Technologies
[7 cp]

Optimization Algorithms
[5 cp]

Algorithms for AI II
[7 cp]

Data Visualization and
Data Analytics

[5 cp]

2nd semester Programming II
[7 cp]

Introduction to 
Computer Science II

[7 cp]

Mathematics II
[7 cp]

Algorithms for AI I
[7 cp]

Scientific Research 
Methods

[2 cp]

1st semester Programming I
[7 cp]

Introduction to 
Computer Science I

[7 cp]

Mathematics I
[7 cp]

Probability and Statistics
[7 cp]

Introductory Project
[2 cp]

Computer Science 9 modules CS/AI Application 4 modules Interdisciplinarity 4 modules

Artificial Intelligence 7 modules General Basics 4 modules Personal Skills 3 modules

Legend:
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Programming I
[7 cp]

- Variables 
- If-statements 
- For/While statements 
- Functions 
- Basic data structures (set, linked-

lists, hash-tables) 
- Sort (with introduction to run-time 

complexity) ...

Programming II
[7 cp]

- Object-oriented programming
(classes, packages, inheritance, 
polymorphism, dynamic binding, 
abstract classes, interfaces)

- Concepts for recursion, generic
data types, data structures (usage), 
Lambda and Stream API 

Introduction to 
Computer    
Science I

[7 cp]

- Algorithms
- Representation, Computability, 

Decidability, Complexity
- Computer Architecture

- Binary Numbers, Logic Circuits
- von Neumann Architecture, 

Cache, ILP
- Multi Core, GPU

Introduction to 
Computer    
Science II

[7 cp]

- Operating Systems
- Processes, Threads, 

Scheduling, Synchronization
- Memory-, File-, I/O-Management

- Computer Networks
- Physical transmission of data

(Host-to-network layer)
- Internet protocol suite

Algorithms for AI I 
[7 cp]

- Problem solving
- Search
- Constraint propagation
- Logic
- Theorem Proving
- Knowledge representation
- Rule-based systems
- Planning

Algorithms for AI II
[7 cp]

- Bayesian Networks and Decision
Trees

- Learning With Hidden Variables 
- Decision Making under Uncertainty
- Markov Decision Processes
- Supervised Learning and 

Unsupervised Learning
- Reinforcement Learning

Algorithms for AI III
[7 cp]

- Multi-layer Neural Networks
- Deep Learning
- Convolutional Networks
- Recurrent and Recursive Networks

Optimization
Algorithms

[5 cp]

- Mathematical basics of optimization
- Data structures for optimization
- Algorithms for selected optimization 

problems
- Lab: Implementation of selected 

optimization algorithms
- Optimization tools

Mathematics I      
[7 cp]

- Differential & Integral calculation 
- Continuous Functions 
- Sequences (explicit & recursive) 
- Convergence 
- Mathematical induction 

Mathematics II     
[7 cp]

- Vector space 
- Solving linear system equations 
- Determinant 
- Matrix operations 
- Eigenvector & Eigenvalue 
- Graph Theory

Probability and 
Statistics

[7 cp]

- Descriptive Statistics 
- Inference Statistics 

- Hypotheses tests, maximum-
likelihood estimator, ... 

- Probability theory 
- Random variables, Conditional

distribution, N(0,1), Limit 
theorems, ...

Scientific   
Research    
Methods

[2 cp]

- Content and form of scientific 
publications

- Correct citation, How to Avoid
Plagiarism

- Preparation of scientific papers
- Management of research projects
- Presentation of scientific work
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Software 
Engineering

[7 cp]

- Software Quality 
- Requirements Engineering 
- Software Architecture & Design 
- Testing of Software

Data Visualization 
and

Data Analytics
[5 cp]

- Projection into a 3D space: UMAP, 
T-SNE, .. 

- Unsupervised clustering: gipps
sampling 

- Filter methods: garbor filter 
- Anomaly detection: matrix filter

Web Technologies
[7 cp]

- Client technologies (HTML, CSS, 
JS) 

- Server technologies (NodeJS or
PHP, Sessions, AJAX, REST)

- Web-based frameworks for
visualization (Plotly or D3.js) 

Database Systems 
and Big Data 
Technologies

[7 cp]

- Fundamentals: Relational Database 
Systems, SQL, indexing, recovery

- Distributed file-systems (HDFS) 
- Map-and-reduce, etc. 
- Big Data Platforms: Hadoop, Spark 
- Logging in Big Data 
- Synchronous vs. asynchronous

data traffic

Spoken and Natural 
Language 

Understanding
[7 cp]

- (Natural) Language Processing 
- Language modelling 
- Information retrieval
- Natural Language Understanding 
- Applications

Computer Vision
[7 cp]

- Basic image processing operations:
filters, features and flow 

- Object recognition, Convolutional 
Neural Network based approaches

- Semantic Segmentation
- Scene understanding

Human-Computer 
Interaction and 
Explainable AI

[7 cp]

- Human centered design process 
- 2D/3D input and output devices 
- Evaluation methods 
- XAI methods and application areas 

Introductory
Project

[2 cp]

- first semester students get to know 
each other

- work on a small team project that 
tackles typical issues in Computer 
Science and Artificial Intelligence

Seminar
[3 cp]

- seminar participants work out a 
technical topic through their own 
presentations

- they carry out the necessary 
literature research themselves and 
prepare a presentation and a 
handout for their fellow students

Pre-Internship
Seminar

[2 cp]

- Discussion of expectations, fears, 
lacks of confidences with regard to 
the upcoming internship

- Assessment of personality profiles
- Reflection of own strengths and 

weaknesses
- Practice of various communication 

and conflict resolution techniques

Post-Internship
Seminar

[2 cp]

- Short presentation of the internship
- Discussion of the content and 

conclusions of the presentation
- Discussion of the form of the 

presentation
- Feedback to the speaker

Ethics and Law

[5 cp]

- Consideration of ethics from a 
historical perspective

- Human-machine resonance
- Ethical principles 
- Legal classification of AI
- Liability for AI applications
- Data protection aspects
- Copyright issues
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Cyber Security
[7 cp]

- Security architectures for networks 
and computer systems 

- Security patterns and security 
principles 

- AI in cyber security and security of 
AI 

Project

[5 cp]

- Working on a team project in the 
field of Computer Science and 
Artificial Intelligence that extends 
over the entire semester

Compulsory

Elective

[5 cp]

- Selection of an in-depth module 
from a catalog of subject-specific 
modules that is offered differently 
each semester 

Business Ad-
ministration and
Entrepreneurship

[5 cp]

- Basic concepts of business 
administration

- Value chain
- Operational sales process 
- Drivers, motivation, problems and 

solutions in starting a business
- Idea generation and innovation
- Development of a business plan

Project 
Management

[5 cp]

- Project triangle (time, budget, 
performance)

- Preliminary phase of a project
- Methods in planning and 

implementing a project
- Agile methods of project 

management

Compulsory

Elective

[5 cp]

- Selection of an in-depth module 
from a catalog of subject-specific 
modules that is offered differently 
each semester 

Bachelor‘s Thesis 
& Seminar

[15 cp]

- Preparation of a larger scientific 
paper based on a topic relating to 
Computer Science or Artificial 
Intelligence

- Defense of the thesis in a seminar


