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1 GENERAL INFORMATION

1 General information

Welcome to the new module handbook of your study program! We are delighted that you have decided to study at the KIT
Department of Economics and Management and wish you a good start into the new semester! In the following we would like to
give you a short introduction to the most important terms and rules that are important in connection with the choice of modules,
courses and examinations.

1.1 Structural elements

The program exists of several subjects (e.g. business administration, economics, operations research). Every subject is split into
modules and every module itself consists of one or more interrelated module component exams. The extent of every module is
indicated by credit points (CP), which will be credited after the successful completion of the module. Some of the modules are
obligatory. According to the interdisciplinary character of the program, a great variety of individual specialization and deepening
possibilities exists for a large number of modules. This enables the student to customize content and time schedule of the program
according to personal needs, interest and job perspective. The module handbook describes the modules belonging to the program.
It describes particularly:

the structure of the modules

the extent (in CP),

the dependencies of the modules,
the learning outcomes,

the assessment and examinations.

The module handbook serves as a necessary orientation and as a helpful guide throughout the studies. The module handbook does
not replace the course catalog, which provides important information concerning each semester and variable course details (e.g.
time and location of the course).

1.2 Begin and completion of a module

Each module and each examination can only be selected once. The decision on the assignment of an examination to a module (if, for
example, an examination in several modules is selectable) is made by the student at the moment when he / she is registered for the
appropriate examination. A module is completed or passed when the module examination is passed (grade 4.0 or better). For
modules in which the module examination is carried out over several partial examinations, the following applies: The module is
completed when all necessary module partial examinations have been passed. In the case of modules which offer alternative partial
examinations, the module examination is concluded with the examination with which the required total credit points are reached
or exceeded. The module grade, however, is combined with the weight of the predefined credit points for the module in the overall
grade calculation.

1.3 Module versions

It is not uncommon for modules to be revised due to, for example, new courses or cancelled examinations. As a rule, a new module
version is created, which applies to all students who are new to the module. On the other hand, students who have already started
the module enjoy confidence and remain in the old module version. These students can complete the module on the same
conditions as at the beginning of the module (exceptions are regulated by the examination committee). The date of the student's
"binding declaration"' on the choice of the module in the sense of §5(2) of the Study and Examination Regulation is decisive. This
binding declaration is made by registering for the first examination in this module.

In the module handbook, all modules are presented in their current version. The version number is given in the module description.
Older module versions can be accessed via the previous module handbooks in the archive at http://www.wiwi.kit.edu/
Archiv_MHB.php.

1.4 General and partial examinations

Module examinations can be either taken in a general examination or in partial examinations. If the module examination is offered
as a general examination, the entire learning content of the module will be examined in a single examamination. If the module
examination is subdivided into partial examinations, the content of each course will be examined in corresponding partial
examinations. Registration for examinations can be done online at the campus management portal. The following functions can be
accessed on https://campus.studium.kit.edu/:

e Register/unregister for examinations
o Check for examination results
e Create transcript of records

For further and more detailed information, see https://campus.studium.kit.edu/fag.php.
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1 GENERAL INFORMATION Types of examinations

1.5 Types of examinations

Examinations are split into written examinations, oral examinations and alternative exam assessments ("Prifungsleistungen
anderer Art"). Examinations are always graded. Non exam assessments ("Studienleistungen") can be repeated several times and
are not graded.

1.6 Repeating examinations

Principally, a failed written exam, oral exam or alternative exam assessment can repeated only once. If the repeat examination
(including an eventually provided verbal repeat examination) will be failed as well, the examination claim is lost. A request for a
second repetition has to be made in written form to the examination committee two months after loosing the examination claim.
For further information see http://www.wiwi.kit.edu/hinweiseZweitwdh.php.

1.7 Examiners

The examination committee has appointed the KIT examiners and lecturers listed in the module handbook for the modules and
their courses as examiners for the courses they offer.

1.8 Additional accomplishments

Additional accomplishments are voluntarily taken exams, which have no impact on the overall grade of the student and can take
place on the level of single courses or on entire modules. It is also mandatory to declare an additional accomplishment as such at
the time of registration for an exam. Additional accomplishments with at most 30 CP may appear additionally in the certificate.

1.9 Further information

For current information about studying at the KIT Department of Economics and Management, please visit our website
www.wiwi.kit.edu as well as Instagram, LinkedIn, and YouTube. Please also see current notices and announcements for students at:
https://www.wiwi.kit.edu/studium.php.

Information around the legal and official framework of the study program can be found in the respective study and examination
regulations of your study program. These are available under the Official Announcements of KIT (http://www.sle.kit.edu/
amtlicheBekanntmachungen.php).

More detailed information about the legal and general conditions of the program can be found in the examination regulation of the
program (http://www.sle kit.edu/amtlicheBekanntmachungen.php).

1.10 Contact persons

for Bachelor students

Personal consultation: KIT Department of Informatics, Informatics Study Program Service
Informatics Building 50.34, EG, Rooms 001.2/.3
bachelor@wirtschaftsinformatik.kit.edu

editorial responsibility: Lena Coerdt, KIT Department of Informatics
Phone: +49 721 608-48893
modulhandbuch@informatik.kit.edu

for master students

Personal consultation: KIT Department of Economics and Management, Examination Office
Gebaude am Kronenplatz Building 05.20, 3rd floor, Room 3C-05
master@wirtschaftsinformatik.kit.edu

editorial responsibility: Dr. André Wiesner, KIT Department of Economics and Management
Phone: +49 721 608-44061
modul@wiwi.kit.edu
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2STUDY PLAN

2 Study plan

The Master's programme in Information Systems has a standard duration of four semesters and comprises 120 credit points.
Depending on personal interests and goals, the specialist knowledge acquired in the Bachelor's programme can be expanded and

deepened within the scope of the study plan.

Figure 2 shows the subject and module structure with the allocation of credit points (LP) and, as an example, a possible distribution
of modules over the semesters.

Leistungs-

Semester
punkte

1 33
2 27
3 30
4 30

120

Wirtschaftsinformatik

Wirtschaftsinformatik
9LP

Wirtschaftsinformatik
9LP

18

Informatik

Informatik
6LP

Informatik
6LP

Informatik
4P

Informatik
8LP

Informatik
6LP

30

Wirtschaftswissenschaften

Wirtschafts-
wissenschaften
9LP

Recht
9LP

Wirtschafts-
wissenschaften
9LP

18

* In Summe sind 2 Seminare zu wahlen. Die Vermittlung von Uberfachlichen Qualifikationen erfolgt integrativ im Rahmen der fachwissenschaftlichen Module

Recht

18

Seminare

Seminarmodul

Recht Wirtschafts-
gLp informatik
Informatik

Wirtschafts-

wissenschaften

Rechts-
wissenschaften

3LP+3LpP*

Figure 2: Structure of the Master's programme in Information Systems (german)

Masterarbeit

Masterarbeit
30LP

30

Within the scope of the master's programme, modules from the subjects of Information Systems, Informatics, Economics and Law

are to be completed and a master's thesis is to be written.

In the subject Informatics, modules with a total volume of 30 credit points are to be taken. In the remaining subjects Information
Systems, Economics and Law, modules with a total of 18 credit points must be proven.
In the subjects Information Systems, Informatics, Economics and Management and Law, two seminars of 3 LP each must be
completed. The seminars have to be chosen from different subjects.

It is up to the individual study plan (taking into account the relevant requirements in the study and examination regulations as well
as any module regulations) in which subject semester the selected module examinations are started or completed. However, it is
recommended that all other academic achievements of the Master's examination be proven before the start of the Master's thesis.

All modules including options within the modules are described in the module handbook. WiWi seminars that can be attended as
part of the seminar modules will be published on the Wiwi portal at https://portal.wiwi.kit.edu/Seminare.

Information Systems M.Sc.
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3 QUALIFICATION GOALS

3 Qualification goals

The KIT graduates of the interdisciplinary, four-semester Master's program in Information Systems have an in-depth research-
oriented expertise in Information Systems and the related disciplines of Informatics, Economics and Law. This specialist knowledge
is supplemented by subject-independent competences that can be applied across several disciplines. Depending on their profile,
their qualifications are particularly suitable for interdisciplinary activities as IT managers, management consultants, technology
entrepreneurs, process managers, company founders and for a further scientific career (scientist).

KIT business IT specialists are characterized by their interdisciplinary methodological competence and their innovative ability in
shaping the digital transformation of business and society.

By combining their knowledge and competencies, they are able to independently recognize economic and information technology
conditions as well as innovative development potentials for the digitization of processes, products and services and to implement
them within the legal framework.

KIT business IT specialists design and develop interdisciplinary information goods and information systems from a socio-technical
perspective with the aim of creating social and economic value through the digitisation of economy and society.

They are able to analyse and structure complex subject-relevant problems and requirements and develop tailor-made solutions
and options for action.

They know how to identify the advantages and disadvantages of existing processes, models, technologies and approaches, compare
them with alternatives, evaluate them critically and transfer them to new areas of application.

According to their needs, they can also combine, adapt or independently develop new solutions and implement them using
innovative information and communication technologies. They can make and justify their decisions in a scientifically sound manner,
taking into account social and ethical aspects.

They know how to critically interpret, validate, document and present the results obtained.

Graduates will be able to communicate with representatives at a scientific level and take on outstanding responsibility in a team.

Information Systems M.Sc.
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4 FIELD OF STUDY STRUCTURE

4 Field of study structure

Mandatory
Master's Thesis 30CR
Information Systems 18 CR
Informatics 30CR
Economics and Management 18CR
Law 18CR
Seminars 6 CR
4.1 Master's Thesis Credits
30
Mandatory
M-WIWI-104833 | Module Master's Thesis 30CR
4.2 Information Systems Credits
18
Information Systems (Election:)
M-WIWI-104814 | Information Systems: Analytical and Interactive Systems 9CR
M-WIWI-104812 | Information Systems: Engineering and Transformation 9CR
M-WIWI-104813 | Information Systems: Internet-Based Markets and Services 9CR
Information Systems M.Sc. 17
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4 FIELD OF STUDY STRUCTURE Informatics
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4 FIELD OF STUDY STRUCTURE Informatics
Optional Modules Informatics (Election: )
M-INFO-106303 | Access Control Systems: Models and Technology 5CR
M-WIWI-106804 | Advanced Topics in Al: Graph Neural Networks and Language Models neu 9CR
M-WIWI-106803 | Advanced Topics in Al: Knowledge Graphs and the Web neu 9CR
M-INFO-100795 | Algorithm Engineering 5CR
M-INFO-101173 | Algorithms II 6CR
M-INFO-100031 | Algorithms for Routing 5CR
M-INFO-102094 | Algorithms for Visualization of Graphs 5CR
M-INFO-102110 | Computational Geometry 6 CR
M-INFO-100762 | Algorithmic Graph Theory 5CR
M-INFO-103294 | Wearable Robotic Technologies 4CR
M-WIWI-105366 | Artificial Intelligence 9CR
M-INFO-104447 | Automated Planning and Scheduling 5CR
M-INFO-106019 | Automotive Software Engineering (ASE) 4CR
M-INFO-100826 | Automated Visual Inspection and Image Processing 6CR
M-INFO-100856 | Computer Graphics 6CR
M-WIWI-106631 | Cooperative Autonomous Vehicles 9CR
M-INFO-106505 | Data Science 8CR
M-INFO-104045 | Data Privacy: From Anonymization to Access Control 3CR
M-INFO-101662 | Practical Course: Database Systems 4CR
M-INFO-100780 | Deployment of Database Systems 5CR
M-INFO-105724 | Database as a Service 5CR
M-INFO-105334 | Decentralized Systems: Fundamentals, Modeling, and Applications 6CR
M-INFO-105753 | Deep Learning for Computer Vision |: Basics 3CR
M-INFO-105755 | Deep Learning for Computer Vision Il: Advanced Topics 3CR
M-INFO-104460 | Deep Learning and Neural Networks 6CR
M-INFO-105882 | Digital Accessibility and Assistive Technologies 3CR
M-INFO-100736 | Introduction to Video Analysis 3CR
M-INFO-106101 | Introduction to Quantum Computing (IQC) 3CR
M-INFO-106742 | Introduction to Quantum Machine Learning 3CR
M-INFO-100798 | Empirical Software Engineering 4CR
M-INFO-106626 | Engineering Self-Adaptive Systems 3CR
M-INFO-100831 | Design and Architectures of Embedded Systems (ES2) 3CR
M-WIWI-101477 | Development of Business Information Systems 9CR
M-INFO-106302 | Explainable Artificial Intelligence 3CR
M-INFO-102731 | Advanced Data Structures 5CR
M-INFO-100799 | Formal Systems 6CR
M-INFO-100841 | Formal Systems Il: Theory 5CR
M-INFO-100744 | Formal Systems Il: Application 5CR
M-INFO-105378 | Research Project Autonomous Learning Robots 6 CR
M-INFO-106300 | Research Practical Course: Interactive Learning 6 CR
M-INFO-105413 | Practical Course on Network Security Research 3CR
M-INFO-106299 | Advanced Artificial Intelligence 6CR
M-INFO-100731 | Photorealistic Rendering 5CR
M-INFO-100725 | Human Brain and Central Nervous System: Anatomy, Information Transfer, Signal Processing, 3CR

Neurophysiology and Therapy

M-INFO-100758 | Graph Partitioning and Graph Clustering in Theory and Practice 5CR
M-INFO-101573 | Hands-on Bioinformatics Practical 3CR
M-INFO-100822 | Heterogeneous Parallel Computing Systems 3CR
M-WIWI-104520 | Human Factors in Security and Privacy 9CR
M-INFO-100791 [ Innovative Concepts for Programming Industrial Robots 4CR
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4 FIELD OF STUDY STRUCTURE Informatics
M-WIWI-101456 | Intelligent Systems and Services 9CR
M-INFO-100732 | Interactive Computer Graphics 5CR
M-INFO-100800 | Internet of Everything 4CR
M-INFO-100749 | Introduction to Bioinformatics for Computer Scientists 3CR
M-INFO-106315 | IT Security 6CR
M-INFO-100786 | IT-Security Management for Networked Systems 5CR
M-INFO-101575 | Computational Complexity Theory, with a View Towards Cryptography 6CR
M-INFO-100728 | Context Sensitive Systems 5CR
M-INFO-100742 | Cryptographic Voting Schemes 3CR
M-INFO-100837 | Curves and Surfaces in CAD | 5CR
M-INFO-101231 | Curves and Surfaces for Geometric Design 5CR
M-INFO-106102 | Logical Foundations of Cyber-Physical Systems 6 CR
M-INFO-100840 | Localization of Mobile Agents 6 CR
M-INFO-100807 | Low Power Design 3CR
M-INFO-100848 | Machine Translation 6CR
M-WIWI-103356 | Machine Learning 9CR
M-INFO-105778 | Machine Learning - Foundations and Algorithms 6 CR
M-INFO-100729 | Human Computer Interaction 6 CR
M-INFO-100824 | Human-Machine-Interaction in Anthropomatics: Basics 3CR
M-INFO-100785 | Mobile Communication 4CR
M-INFO-100741 | Model-Driven Software Development 3CR
M-INFO-100825 | Pattern Recognition 6CR
M-INFO-100812 | Meshes and Point Clouds 3CR
M-INFO-100782 | Network Security: Architectures and Protocols 4CR
M-INFO-100784 | Next Generation Internet 4CR
M-INFO-100830 | Optimization and Synthesis of Embedded Systems (ES1) 3CR
M-INFO-100808 | Parallel Computer Systems and Parallel Programming 4CR
M-INFO-100796 | Parallel Algorithms 5CR
M-INFO-105870 | Practical Course: Advanced Topics in High Performance Computing, Data Management and 6 CR

Analytics
M-INFO-104699 | Practical Course: Hot Research Topics in Computer Graphics 6 CR
M-INFO-106286 | Practical Course: Current Topics of Quantum Computing 6CR
M-INFO-102072 | Laboratory Course Algorithm Engineering 6 CR
M-INFO-103166 | Application Security Lab 4CR
M-INFO-102411 | Practical Course Automatic Speech Recognition 3CR
M-INFO-105632 | Practical Course: Data Science 6CR
M-INFO-106329 | Practical Course: Data Science for Scientific Data 6CR
M-INFO-106312 | Practical Course: Scientific Data Management 4CR
M-INFO-103047 | Practical Course Decentralized Systems and Network Services 4CR
M-INFO-102570 | Practical Course: Digital Design & Test Automation Flow 3CR
M-INFO-101667 | Practical Course: Discrete Freeform Surfaces 6CR
M-INFO-103506 | Lab: Efficient Parallel C++ 6CR
M-INFO-105740 | Practical Course: Customized Embedded Processor Design 4CR
M-INFO-102661 | Practical Course FPGA Programming 3CR
M-INFO-100724 | Practical Course: General-Purpose Computation on Graphics Processing Units 3CR
M-INFO-101666 | Practical Course: Geometric Modeling 3CR
M-INFO-103302 | Lab: Graph Visualization in Practice 5CR
M-INFO-105384 | Practical Course: Graphics and Game Development 6CR
M-INFO-104254 | Practical: Course Engineering Approaches to Software Development 6CR
M-INFO-103706 | Lab: Internet of Things (loT) 4CR
M-INFO-101559 | Laboratory in Cryptoanalysis 3CR
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4 FIELD OF STUDY STRUCTURE Informatics
M-INFO-101558 | Laboratory in Cryptography 3CR
M-INFO-104031 | Lab: Low Power Design and Embedded Systems 4CR
M-INFO-101579 | Practical Course Model-Driven Software Development 6 CR
M-INFO-103143 | Practical Course: Neural Network Exercises 3CR
M-INFO-102414 | Natural Language Dialog Systems 6 CR
M-INFO-104895 | Penetration Testing Lab 4CR
M-INFO-101889 | Practical Course Applied Telematics 3CR
M-INFO-101537 | Practical Course: Programme Verification 3CR
M-INFO-102092 | Practical Course Protocol Engineering 4CR
M-INFO-101560 | Laboratory in Security 4CR
M-INFO-103235 | Practical Course: Smart Data Analytics 6 CR
M-INFO-105955 | Practical Course: Smart Energy System Lab 6 CR
M-INFO-105997 | Lab Project: Speech Translation 6 CR
M-INFO-101567 | Practical Course: Visual Computing 6 CR
M-INFO-101635 | Practical Course: Web Applications and Service-Oriented Architectures (l1) 5CR
M-INFO-104357 | Practical Introduction to Hardware Security 6CR
M-INFO-105037 | Research Project (Project, 1st Semester) 10CR
M-INFO-105038 | Research Project (Project, 2nd Semester) 10CR
M-INFO-102966 | Practical Course Computer Vision for Human-Computer Interaction 6CR
M-INFO-104072 | Lab Course Heterogeneous Computing 6 CR
M-INFO-105792 | Humanoid Robotics Laboratory 6CR
M-INFO-102383 | Project Lab: Image Analysis and Fusion 6 CR
M-WIWI-106491 | Project Lab Applied Machine Learning 5CR
M-INFO-105958 | Practical Course: Machine Learning and Intelligent Systems 8CR
M-INFO-102224 | Practical Project Robotics and Automation | (Software) 6CR
M-INFO-102230 | Practical Project Robotics and Automation Il (Hardware) 6CR
M-INFO-101891 | Practical Course Software Defined Networking 6CR
M-INFO-106469 | Probability and Computing 5CR
M-INFO-100818 | Computer Architecture 6CR
M-INFO-100850 | Reliable Computing | 3CR
M-INFO-106654 | Research Focus Class: Blockchain & Cryptocurrencies 6CR
M-INFO-102522 | Robotics - Practical Course 6CR
M-INFO-100893 | Robotics | - Introduction to Robotics 6CR
M-INFO-102756 | Robotics Il - Humanoid Robotics 3CR
M-INFO-104897 | Robotics Il - Sensors and Perception in Robotics 3CR
M-INFO-102825 | Practical SAT Solving 5CR
M-INFO-105780 | Scientific Methods to Design and Analyze Secure Decentralized Systems 5CR
M-INFO-105959 | Seminar Laboratory: Machine Learning and Intelligent Systems 3CR
M-INFO-100844 | Software Architecture and Quality 3CR
M-INFO-102998 | Software Lab Parallel Numerics 6CR
M-INFO-105471 | Software Product Line Engineering 3CR
M-INFO-100833 | Software Engineering I 6CR
M-INFO-100719 | Software-Evolution 3CR
M-INFO-106344 | Software Security Engineering 3CR
M-INFO-100829 | Stochastic Information Processing 6 CR
M-INFO-100735 | Natural Language Processing and Software Engineering 3CR
M-INFO-100801 | Telematics 6CR
M-INFO-100851 | Testing Digital Systems | 3CR
M-INFO-102962 | Testing Digital Systems |l 3CR
M-INFO-105584 | Theoretical Foundations of Cryptography 6 CR
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4 FIELD OF STUDY STRUCTURE Informatics
M-INFO-100789 | Ubiquitous Computing 5CR
M-WIWI-101458 | Ubiquitous Computing 9CR
M-INFO-100839 | Fuzzy Sets 6CR
M-INFO-101863 | Subdivision Algorithms 3CR
M-INFO-105999 | Natural Language Processing 6 CR
M-INFO-100761 | Distributed Computing 4CR
M-INFO-100738 | Visualization 5CR
M-INFO-100734 | Web Applications and Service-Oriented Architectures (I1) 4CR
M-INFO-105630 | Machine Learning for Natural Sciences with Exercises 6 CR
M-INFO-105623 | Reinforcement Learning neu 6CR
M-INFO-106470 | Machine Learning in Climate and Environmental Sciences neu 6CR
M-INFO-106301 | Seminar: Interactive Learning neu 3CR
M-INFO-106824 | Coding Theory neu 3CR
M-INFO-106864 | Energy Informatics neu 10CR
M-INFO-106870 | Tools for Probabilistic Machine Learning neu 6CR
M-INFO-106812 | Advanced Bayesian Data Analysis neu 5CR
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4 FIELD OF STUDY STRUCTURE Economics and Management
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4 FIELD OF STUDY STRUCTURE

Economics and Management

Business Administration (Election: )

M-WIWI-105659 | Advanced Machine Learning and Data Science 9CR
M-WIWI-101410 | Business & Service Engineering 9 CR
M-WIWI-101498 | Management Accounting 9CR
M-WIWI-101510 | Cross-Functional Management Accounting 9CR
M-WIWI-103117 | Data Science: Data-Driven Information Systems 9CR
M-WIWI-103118 | Data Science: Data-Driven User Modeling 9CR
M-WIWI-101647 | Data Science: Evidence-based Marketing 9 CR
M-WIWI-105661 | Data Science: Intelligent, Adaptive, and Learning Information Services 9CR
M-WIWI-105032 | Data Science for Finance 9CR
M-WIWI-104080 | Designing Interactive Information Systems 9CR
M-WIWI-106258 | Digital Marketing 9CR
M-WIWI-102808 | Digital Service Systems in Industry 9CR
M-WIWI-103720 | eEnergy: Markets, Services and Systems 9CR
M-WIWI-101409 | Electronic Markets 9CR
M-WIWI-101451 | Energy Economics and Energy Markets 9CR
M-WIWI-101452 | Energy Economics and Technology 9CR
M-WIWI-101488 | Entrepreneurship (EnTechnon) 9CR
M-WIWI-101482 | Finance 1 9CR
M-WIWI-101483 | Finance 2 9CR
M-WIWI-101480 | Finance 3 9CR
M-WIWI-105894 | Foundations for Advanced Financial -Quant and -Machine Learning Research 9CR
M-WIWI-101471 | Industrial Production I 9CR
M-WIWI-101412 | Industrial Production I 9CR
M-WIWI-105923 | Incentives, Interactivity & Decisions in Organizations 9CR
M-WIWI-104068 | Information Systems in Organizations 9CR
M-WIWI-101507 | Innovation Management 9 CR
M-WIWI-101446 | Market Engineering 9CR
M-WIWI-105312 | Marketing and Sales Management 9CR
M-WIWI-106660 | Modeling the Dynamics of Financial Markets 9CR
M-WIWI-101506 | Service Analytics 9CR
M-WIWI-101503 | Service Design Thinking 9 CR
M-WIWI-102754 | Service Economics and Management 9CR
M-WIWI-102806 | Service Innovation, Design & Engineering 9CR
M-WIWI-101448 | Service Management 9CR
M-WIWI-103119 | Advanced Topics in Strategy and Management 9CR
Economics (Election: )

M-WIWI-101453 | Applied Strategic Decisions 9CR
M-WIWI-101504 | Collective Decision Making 9CR
M-WIWI-101505 | Experimental Economics 9CR
M-WIWI-101478 | Innovation and Growth 9CR
M-WIWI-101514 | Innovation Economics 9CR
M-WIWI-101500 | Microeconomic Theory 9CR
M-WIWI-101406 | Network Economics 9CR
M-WIWI-101502 | Economic Theory and its Application in Finance 9CR
M-WIWI-105414 | Statistics and Econometrics || 9CR
M-WIWI-101468 | Environmental Economics 9CR
M-WIWI-101485 | Transport Infrastructure Policy and Regional Development 9CR
M-WIWI-101511 | Advanced Topics in Public Finance 9CR
M-WIWI-101496 | Growth and Agglomeration 9CR
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4 FIELD OF STUDY STRUCTURE Law

Operations Research (Election: )
M-WIWI-101473 | Mathematical Programming 9CR
M-WIWI-102832 | Operations Research in Supply Chain Management 9CR
M-WIWI-102805 | Service Operations 9CR
M-WIWI-103289 | Stochastic Optimization 9CR
Statistics (Election:)
M-WIWI-101637 | Analytics and Statistics 9CR
M-WIWI-101638 | Econometrics and Statistics | 9CR
M-WIWI-101639 | Econometrics and Statistics Il 9CR
M-WIWI-105414 | Statistics and Econometrics I 9CR
4.5 Law Credits
18
Compulsory Elective Module in Law (Election: )
M-INFO-106754 | Public Economic and Technology Law 9 CR
M-INFO-101216 | Private Business Law 9CR
M-INFO-101215 | Intellectual Property Law 9CR
4.6 Seminars Credits
6

Election notes
In the subjects Information Systems, Informatics, Economics and Management and Law, two seminars of 3 LP each must be
completed. The seminars have to be chosen from different subjects.

Seminars (Election: at most 2 items)

M-INFO-102822 | Seminar Module Informatics 3CR
M-INFO-101218 | Seminar Module Law 3CR
M-WIWI-104815 | Seminar Information Systems 3CR
M-WIWI-102736 | Seminar Module Economic Sciences 3CR
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5MODULES

5 Modules

m 5.1 Module: Access Control Systems: Models and Technology [M-INFO-106303]

Responsible:  Prof. Dr. Hannes Hartenstein
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to a tenth Each summer term 1term English 4 1
Mandatory
T-INFO-112775 | Access Control Systems: Models and Technology 5 CR | Hartenstein

Competence Certificate
See Partial Achievements (Teilleistung).

Prerequisites
See Partial Achievements (Teilleistung).

Competence Goal

¢ The student understands the challenges of access control in the era of hyperconnectivity.

¢ The student understands that an information security model defines access rights that express for a given system which
subjects are allowed to perform which actions on which objects. The student understands that a system is said to be secure
with respect to a given information security model, if it enforces the corresponding access rights.

e The student is able to derive suitable access control models from scenario requirements and is able to specify concrete
access control systems. The student is able to decide which concrete architectures and protocols are technically suited for
realizing a given access control model.

¢ The student knows access control protocols using cryptographic methods and is able to compare protocol realizations
based on different cryptographic building blocks.

e The student is aware of the limits of access control models and systems with respect to their analyzability and performance
and security characteristics. The student is able to identify the resulting tradeoffs.

¢ The student knows the state of the art with respect to current research endeavors, e.g., access control in the context of
decentralized and distributed systems, Trusted Execution Environments, Al, robotics, or hash-chain based systems.

Content

Access control systems are everywhere and the backbone of secure services as they incorporate who is and who is not authorized:
think of operating systems, information systems, banking, vehicles, robotics, cryptocurrencies, or decentralized applications as
examples. The course starts with current challenges of access control in the era of hyperconnectivity, i.e., in cyber-physical or
decentralized systems. Based on the derived needs for next generation access control, we first study how to specify access control
and analyze strengths and weaknesses of various approaches. We then focus on up-to-date proposals, like loT and Al access
control. We look at current cryptographic access control aspects, blockchains and cryptocurrencies, and trusted execution
environments. We also discuss the ethical dimension of access management. Students prepare for lecture and exercise sessions by
studying previously announced literature and by preparation of exercises that are jointly discussed in the sessions.

Workload
Lecture workload:

1. Attendancetime
Lecture: 2 SWS: 2,0h x 15 = 30h
Exercises: 1 SWS: 1,0h x 15 = 15h
2. Self-study (e.g., independent review of course material, work on homework assignments)
Weekly preparation and follow-up of the lecture: 15 x 1h x 3 =45h
Weekly preparation and follow-up of the exercise: 15 x 2h = 30h
3. Preparation for the exam: 30h

> =150h=5ECTS

Recommendation
Basics according to the lectures "IT Security Management for Networked Systems" and "Telematics" are recommended.
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5 MODULES Module: Advanced Artificial Intelligence [M-INFO-106299]

m 5.2 Module: Advanced Artificial Intelligence [M-INFO-106299]

Responsible:  Prof. Dr. Jan Niehues
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-INFO-112768 | Advanced Artificial Intelligence 6 CR | Niehues

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

o The students know the relevant elements of a technical cognitive system.

e The students understand the algorithms and methods of Al to model cognitive systems.

e The students are able to understand the different sub-components to develop and analyze a system.

e The students can transfer this knowledge to new applications, as well as analyze and compare different methods.

Content

Due to the successes in research, Al systems are increasingly integrated into our everyday lives. These are, for example, systems
that can understand and generate language or analyze images and videos. In addition, Al systems are essential in robotics in order
to be able to develop the next generation of intelligent robots .

Based on the knowledge of the lecture “Introduction to Al”, the students learn to understand, develop and evaluate these systems.
In order to bring this knowledge closer to the students, the lecture is divided into 4 parts. First, the lecture investigates method of
perception using different modalities. The second part deals with advanced methods of learning that go beyond supervised
learning. Then methods are discussed that are required for the representation of knowledge in Al systems. Finally, methods that
enable Al systems to generate content are presented.

Workload

Lecture with 3 SWS + 1 SWS exercise, 6 CP.

6 LP corresponds to approx. 180 hours, of which

approx. 45 hours lecture attendance

approx. 15 hours exercise visit

approx. 90 hours post-processing and processing of the exercise sheets
approx. 30 hours exam preparation
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5 MODULES Module: Advanced Bayesian Data Analysis [M-INFO-106812]

m 5.3 Module: Advanced Bayesian Data Analysis [M-INFO-106812]

Responsible:  Prof. Dr. Nadja Klein
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each winter term 1term English 4 1
Mandatory
T-INFO-113673 |Advanced Bayesian Data Analysis 5CR | Klein

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

Develop a deep understanding of Bayesian statistical principles and computational techniques.

Master the application of Bayesian regression models to real-world data.

Gain proficiency in Markov Chain Monte Carlo (MCMC) methods, including Metropolis-Hastings and Gibbs sampling.
Acquire skills in implementing Bayesian models using relevant software tools such Stan.

Content

This course deepens students' understanding of Bayesian methods and introduces the latest advancements in Bayesian
computation. It is designed for Master students in Computer Science, Mathematics, Economathematics, Techno-Mathematics,
Business Informatics, or similar programs seeking to enhance their expertise.

Examples of topics covered are the review of key Bayesian concepts including Bayes' Theorem, conjugate prior distributions, and
posterior inference. For instance, students may explore the Beta-Binomial conjugacy, where a Beta prior pairs with a Binomial
likelihood, and the Normal-Normal conjugacy, where a Normal prior pairs with a normal likelihood with known variance. These
examples demonstrate how conjugate priors simplify posterior calculations and enhance analytical tractability.

Next, students delve into Bayesian supervised learning, covering linear, logistic, and nonparametric approaches, with an emphasis
on applying Bayesian methods to real-world data and interpreting results.

The course also covers ways to perform posterior estimation, such as, Markov Chain Monte Carlo (MCMC) inference, including the
Metropolis-Hastings algorithm and Gibbs sampling. We explore Bayesian high-dimensional regression techniques, such as the
horseshoe prior, for handling models with many predictors. Additionally, students will learn about mixture models and Dirichlet
processes, which are powerful tools for modelling heterogeneous data and uncovering latent structures.

We conclude with approximate inference methods, including variational inference and Approximate Bayesian Computation (ABC),
essential for dealing with complex models and large datasets.

Workload
150h

Recommendation
- Knowledge in R or Python
- Mathematics-heavy lecture. The basics will be reviewed, but mathematical proficiency is helpful
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5 MODULES Module: Advanced Data Structures [M-INFO-102731]

m 5.4 Module: Advanced Data Structures [M-INFO-102731]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1term German 4 2
Mandatory
T-INFO-105687 Advanced Data Structures 4 CR | Sanders
T-INFO-111849 | Advanced Data Structures Project/Experiment 1 CR | Sanders

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

Students acquire a systematic understanding of algorithmic issues and
solution approaches in the area of advanced data structures, building
on existing knowledge in the subject area of algorithms. They will

also be able to apply learned techniques to related problems and
interpret and comprehend current research topics in this area.

Upon successful completion of the course, students will be able to:

e explain terms, structures, basic problem definitions, and algorithms from the lecture;

e select which algorithms and data structures are suitable for solving a problem and, if necessary, adapt them to the requirements
of a specific problem;

¢ use algorithms and data structures, analyze them mathematically, and prove the algorithmic properties.

Content

In this lecture we deal with modern data structures for fundamental
objects such as trees, graphs, integers, and strings. These data
structures are the basis for many applications and an important part
of efficient algorithms. We look at highlights from different research
areas and learn techniques for solving a wide variety of problems.

In addition to the theoretical analysis of data structures, we also
look at the practical performance of the various data structures and
their applications.

Workload

The lectures including the project/experiment with 5 CP corresponds to 150 working hours, which are divided approximately as
follows:

e ca. 30 hours attending lectures

e ca. 60 hours preparing and following-up lectures

e ca. 30 hours working on the project/experiment

e ca. 30 hours preparing for the examination
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5 MODULES Module: Advanced Machine Learning and Data Science [M-WIWI-105659]

m 5.5 Module: Advanced Machine Learning and Data Science [M-WIWI-105659]

Responsible:  Prof. Dr. Maxim Ulrich
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1term English 4 2
Mandatory
T-WIWI-111305 | Advanced Machine Learning and Data Science 9 CR [ Ulrich

Competence Certificate
The assessment is carried out in an alternative form.The final grade is evaluated based on the intermediate presentations during
the project, the quality of the implementation, the final written thesis and a final presentation.

Prerequisites
The module M-WIWI-106660 "Modeling the Dynamics of Financial Markets" must be passed.

Competence Goal
After a successful project, the students can:

e select and apply modern machine learning methods to solve a data science problem;

e organize themselves in ateam in a goal-oriented manner and bring an extensive software project in the field of data science
and machine learning to success;

o deepen their data science and machine learning skills

e solve afinance problem with the help of data science and machine learning algorithm.

Content

The course is targeted at students with a major in Data Science and/or Machine Learning and/or Quantitative Finance. It offers
students the opportunity to develop hands-on knowledge on new developments in the intersection of quantitative financial
markets, data science and machine learning. The result of the project should not only be a final thesis, but the implementation of
methods or development of an algorithm in machine learning and data science. Typically, problems and data are taken from current
research and innovations in the field of quantitative asset and risk management.

Workload

Total effort for 9 credit points: approx. 270 hours are divided into the following parts: Communication:Exchange during the
project: 30 h, Final presentation: 10 h; Implementation and thesis: Preparation before development (Problem analysis and solution
design): 70 h, Solution implementation: 110 h, Tests and quality assurance: 50 h.

Recommendation
None
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5 MODULES Module: Advanced Topics in Al: Graph Neural Networks and Language Models [M-WIWI-106804]

5.6 Module: Advanced Topics in Al: Graph Neural Networks and Language Models [M-
WIWI-106804]

Responsible:  Dr.-Ing. Tobias Kafer
Organisation:  KIT Department of Economics and Management

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German/English 4 1

Compulsory Elective Courses (Election: at least 2 items)
T-WIWI-102666 | Knowledge Discovery 4.5 CR | Kafer

T-WIWI-110548 | Advanced Lab Informatics (Master) 4.5 CR | Professorenschaft des
Instituts AIFB

Competence Certificate
The assessment mix of each course of this module is defined for each course separately. The final mark for the module is the
average of the marks for each course weighted by the credits and truncated after the first decimal.

Prerequisites
None

Competence Goal
The student

e knows the basics of machine learning, data mining and knowledge discovery,

e candesign, train and evaluate systems that are capable of learning,

e knows advanced concepts and methods, especially in the areas of Graph Neural Networks (GNNs) and Large Language
Models (LLMs),

e can carry out knowledge discovery projects, taking into account algorithms, representations and applications,

e can apply interdisciplinary thinking to solve applied problems from different domains.

Content
The module focuses on machine learning and data mining methods for gaining knowledge from large data sets. In particular,
advanced methods from the areas of Graph Neural Networks (GNNs) and Large Language Models (LLMs) are considered.

The lecture on Knowledge Discovery provides an overview of machine learning and data mining approaches for knowledge
discovery from large data sets. These are examined in particular with regard to algorithms, applicability to different data
representations and use in real application scenarios. Knowledge discovery is an established field of research with a large
community investigating methods for discovering patterns and regularities in large amounts of data, including unstructured text.

A variety of methods exist to extract patterns and provide previously unknown insights. This information can be predictive or
descriptive. The lecture will cover specific techniques and methods, challenges, and current and future research topics in this
research area. The lecture covers the entire machine learning and data mining process, with topics on supervised and unsupervised
learning methods and empirical evaluation.

The learning methods covered range from classical approaches such as decision trees, support vector machines and neural
networks to selected approaches from current research. The learning problems considered include feature vector-based learning
and text mining. The focus is particularly on advanced methods from the areas of Graph Neural Networks (GNNs) and Large
Language Models (LLMs).In the practical course (Praktikum) on Knowledge Discovery, students apply the approaches and methods
taught in the lecture to problems from different domains hands-on.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Advanced Topics in Al: Knowledge Graphs and the Web [M-WIWI-106803]

5.7 Module: Advanced Topics in Al: Knowledge Graphs and the Web [M-
WIWI-106803]

Responsible:  Dr.-Ing. Tobias Kafer
Organisation:  KIT Department of Economics and Management

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German/English 4 1

Compulsory Elective Courses (Election: 2 items)
T-WIWI-110848 | Semantic Web Technologies 4.5 CR | Kafer

T-WIWI-110548 | Advanced Lab Informatics (Master) 4.5 CR | Professorenschaft des
Instituts AIFB

Competence Certificate
The assessment mix of each course of this module is defined for each course separately. The final mark for the module is the
average of the marks for each course weighted by the credits and truncated after the first decimal.

Competence Goal
Students

know the foundations and technologies used to build Knowledge Graphs.

develop ontologies for semantic knowledge representation.

are able to provide data and applications via a Web-based infrastructure.

know foundations and advanced methods of symbolic reasoning on Knowledge Graphs.

transfer the methods and technologies of semantic web technologies to various application domains.
evaluate the potential of semantic web technologies for new application domains.

are able to practically apply the aforementioned skills to solve problems from various application domains.

Content

This module covers a sub-area of artificial intelligence: (semantic) knowledge representation. The module presents the
fundamentals, methods and applications for knowledge graph-based Al systems on the World Wide Web. We focus particularly on
methods for semantic modelling and the decentralized provision of data and applications via the Web. Formal basics and practical
aspects of semantic knowledge modeling are discussed in detail. Furthermore, technical details about the provision of data sets and
their metadata on the Web based on Web standards are covered. In the practical course (Praktikum), students apply the skills
acquired in the lecture to practical problems in different domains.

Workload
The total workload for this module is approximately 270 hours (9 credits). The allocation is based on the credits of the courses of
the module. The workload for courses with 4.5 credits is about 135 hours.

The total number of hours per course results from the effort required to attend the lectures and exercises as well as the
examination times and the time required to achieve the learning objectives of the module for an average student for an average
performance.
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5 MODULES Module: Advanced Topics in Public Finance [M-WIWI-101511]

m 5.8 Module: Advanced Topics in Public Finance [M-WIWI-101511]

Responsible:  Prof. Dr. Berthold Wigger
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 7

Electives (Election: between 1 and 2 items)

T-WIWI-108711 | Basics of German Company Tax Law and Tax Planning 4,5 CR | Gutekunst, Wigger

T-WIWI-102740 | Public Management 4,5 CR | Wigger
Supplementary Courses (Election: between 0 and 1 items)

T-WIWI-111304 | Fundamentals of National and International Group Taxation 4,5 CR | Wigger

T-WIWI-102739 | Public Revenues 4,5 CR | Wigger

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
At least one of the courses "Public Management" or "Basics of German Company Tax Law and Tax Planning" is mandatory in the
module and must be successfully examined.

Competence Goal
The student

understands the theory and politics of taxation

has knowledge in the area of public debt.

understands efficiency problems of public organizations.
is able to work on fiscal problems.

Content

As a branch of Economics, Public Finance is concerned with the theory and policy of the public sector and its interrelations with the
private sector. It analyzes the economic role of the state from a normative as well as from a positive point of view. The normative
view examines efficiency- and equity-oriented motives for government intervention and develops fiscal policy guidelines. The
positive view explains the actual behavior of economic agents in public sector affairs.

In the course of the lectures within this module the students achieve knowledge in the areas of public revenues, national and
international law of taxation and theory of public sector organizations.

Annotation
The course T-WIWI-102790 "Specific Aspects in Taxation" will no longer be offered in the module as of winter semester
2018/2019.

Students who successfully passed the exam in ,Public Management” before the introduction of the module “Advanced Topics in
Public Finance” in winter term 2014/15 are allowed to take both courses “Public Revenues” and “Specific Aspects in Taxation".

Workload
Total workload for 9 credit points: approx. 270 hours.

Attendance time: approx. 90 hours

Preparation and follow-up: approx. 135 hours

Exam and exam preparation: approx. 45 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation
Basic knowledge in the area of public finance and public management is required.
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5 MODULES Module: Advanced Topics in Strategy and Management [M-WIWI-103119]

m 5.9 Module: Advanced Topics in Strategy and Management [M-WIWI-103119]

Responsible:  Prof. Dr. Hagen Lindstadt
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 1
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-106188 | Workshop Current Topics in Strategy and Management 3 CR | Lindstadt
T-WIWI-106189 | Workshop Business Wargaming - Analyzing Strategic Interactions 3 CR | Lindstadt
T-WIWI-106190 | Strategy and Management Theory: Developments and “Classics” 3 CR | Lindstadt

Competence Certificate

The control of success takes place in the form of partial examinations (according to §4(2), 1-3 SPO) on the courses of the module,
amounting to a total of 9 LP. The performance review is described for each course of this module. The overall grade of the module
is formed from the LP-weighted grades of the partial examinations and truncated after the first decimal place.

Prerequisites
None

Competence Goal
Upon completion of the module, students will be able to,

¢ independently analyze strategic issues in a structured manner using appropriate models and frames of reference from
management theory and derive recommendations.

e Convincingly present their position by means of a well thought-out argumentation in structured discussions.

¢ independently deal with a current, research-oriented issue from strategic management.

e draw his/her own conclusions from the little structured information by incorporating his/her interdisciplinary knowledge
and selectively develop the current research results.

¢ apply and discuss theoretical contents of management theory to real situations by intensively dealing with a variety of
practice-relevant case studies.

Content

In terms of content, three focal points will be set. First, strategic issues are discussed and analyzed on the basis of jointly selected
case studies. Secondly, the students deal intensively with the topic of business wargaming in a workshop and analyze strategic
interactions. Thirdly, topics of strategy and management theory will be elaborated in a written paper.

Annotation
The module is admission restricted. Upon successful admission to a course, the student is guaranteed the opportunity to complete
the module. Examinations are offered at least every other semester so that the entire module can be completed in two semesters.

Workload
Total effort for 9 credit points: approx. 270 hours. The exact distribution is done according to the credit points of the courses of the
module. The workload for courses with 3 credits is approx. 90h.
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m 5.10 Module: Algorithm Engineering [M-INFO-100795]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1term German/English 4 3
Mandatory
T-INFO-101332 Algorithm Engineering 4 CR | Sanders
T-INFO-111856 | Algorithm Engineering Pass 1 CR | Sanders

Prerequisites
There are two partial achievements Algorithm Engineering and Algorithm Engineering Exercises. The partial achievement
Algorithm Engineering Exercises must be started to be allowed to take the oral examination for Algorithm Engineering.

Competence Goal

The students acquire a systematic understanding of algorithmic problems and solution approaches in the field of Algorithm
Engineering, building on existing knowledge in the subject area of algorithms. In addition, they will be able to apply learned
techniques to related problems and interpret and comprehend current research topics in the field of Algorithm

Engineering.

Upon successful completion of the course, the student will be able to

o Explain terms, structures, basic problem definitions, and algorithms from the lecture;

e select which algorithms and data structures are suitable for solving an algorithmic problem and, if necessary, adapt them to the
requirements of a specific problem;

e Execute algorithms and data structures, analyze them mathematically precise and prove the algorithmic properties;

e Explain machine models from the lecture and analyze algorithms and data structures according to these models

¢ Analyze new problems from applications, reduce them to their algorithmic core and create a suitable abstract model; based on
the concepts and techniques learned in the lecture, design and analyze own solutions in this model, and prove algorithmic
properties in this model.

Content

o What is Algorithm Engineering, Motivation etc.
o Realistic modeling of machines and applications
e practice-oriented algorithm design

e implementation techniques

® experimental techniques

e evaluation of measurements

The above skills are taught primarily using concrete examples. In the past these were for example the following topics from the
area of basic algorithms and data structures:

e linked lists without special cases

e sorting: parallel, external, superscalar,...

e priority queues (cache efficient,...)

e search trees for integer keys

o Full text indexes

e graph algorithms: minimal spanning trees (external,...), route planning

In each of these cases, the focus is on the best known practical and theoretical methods. These usually differ considerably from
from the methods taught in beginners' lectures.
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5 MODULES Module: Algorithm Engineering [M-INFO-100795]

Workload
Lecture and exercise with a combined 3 semester hours, 5 ECTS

5 ECTS correspond to about 150h of work, split into

about 45h visiting lectures and exercise or block seminar

about 25h preparation and follow-up on lectures

about 40h solving exercise tasks (programming, preparing presentation for mini seminar, etc)
about 40h exam preparation

Information Systems M.Sc.

Module Handbook as of 07/10/2024 36



5 MODULES Module: Algorithmic Graph Theory [M-INFO-100762]

m 5.11 Module: Algorithmic Graph Theory [M-INFO-100762]

Responsible:  Dr.rer.nat. Torsten Ueckerdt
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-103588 Algorithmic Graph Theory 5 CR | Ueckerdt
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5MODULES

m 5.12 Module: Algorithms for Routing [M-INFO-100031]

Responsible:  TT-Prof. Dr. Thomas Blasius
Organisation:  KIT Department of Informatics

Module: Algorithms for Routing [M-INFO-100031]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-100002 Algorithms for Routing 5 CR | Blasius
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5 MODULES Module: Algorithms for Visualization of Graphs [M-INFO-102094]

m 5.13 Module: Algorithms for Visualization of Graphs [M-INFO-102094]

Responsible:  Dr.rer.nat. Torsten Ueckerdt
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-104390 | Algorithms for Visualization of Graphs 5 CR [ Ueckerdt

Information Systems M.Sc.

Module Handbook as of 07/10/2024 39



5MODULES Module: Algorithms || [M-INFO-101173]

m 5.14 Module: Algorithms Il [M-INFO-101173]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-102020 |Algorithms Il 6 CR | Sanders

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

The student has an in-depth insight into the theoretical and practical aspects of algorithms and is able to identify and formally
formulate algorithmic problems in various application areas. Furthermore, they know advanced algorithms and data structures
from the areas of graph algorithms, algorithmic geometry, string matching, algebraic algorithms, combinatorial optimization, and
external memory algorithms. They are able to independently understand algorithms they are unfamiliar with, associate them with
the above areas, apply them, determine their running time, evaluate them, and select appropriate algorithms for given applications.
Furthermore, the student is able to adapt existing algorithms to related problems. In addition to algorithms for concrete problems,
the student knows advanced techniques of algorithmic design. This includes parameterized algorithms, approximation algorithms,
online algorithms, randomized algorithms, parallel algorithms, linear programming, and algorithm engineering techniques. For
given algorithms, the student is able to identify techniques used to better understand these algorithms. In addition, they are able to
select appropriate techniques for a given problem and use them to design their own algorithms.

Content

This module is designed to provide students with the basic theoretical and practical aspects of algorithm design, analysis, and
engineering. It teaches general methods for designing and analyzing algorithms for basic algorithmic problems, as well as the basic
principles of general algorithmic methods such as approximation algorithms, linear programming, randomized algorithms, parallel
algorithms, and parameterized algorithms.

Workload
Lecture with 3 semester hours + 1 semester hour exercise
6 ECTS correspond to about 180 hours

about 45h visiting the lectures

about 15h visiting the exercises

about 90h follow-up of lectures and solving the exercise sheets
about 30h preparation for the exam
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5 MODULES Module: Analytics and Statistics [M-WIWI-101637]

m 5.15 Module: Analytics and Statistics [M-WIWI-101637]

Responsible:  Prof. Dr. Oliver Grothe
Organisation: KIT Department of Economics and Management
Partof: Economics and Management (Statistics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 4
Compulsory Elective Courses (Election: )

T-WIWI-106341 | Machine Learning 2 - Advanced Methods 4.5 CR | Zollner
T-WIWI-111247 | Mathematics for High Dimensional Statistics 4,5 CR | Grothe
T-WIWI-103124 | Multivariate Statistical Methods 4,5 CR | Grothe
T-WIWI-103123 | Advanced Statistics 4.5 CR | Grothe
T-WIWI-112109 | Topics in Stochastic Optimization 4.5 CR | Rebennack

Competence Certificate

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations are
offered every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are
described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Competence Goal
A Student

o Deepens the knowledge of descriptive and inferential statistics.
o Deals with simulation methods.
e Learns basic and advanced methods of statistical analysis of multivariate and high-dimensional data.

Content

Deriving estimates and testing hypotheses
Stochastic processes

Multivariate statistics, copulas
Dependence measures

Dimension reduction

High-dimensional methods

Prediction

Annotation
The planned lectures and courses for the next three years are announced online.

Workload
The total workload for this module is approximately 270 hours.
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5MODULES

m 5.16 Module: Application Security Lab [M-INFO-103166]

Responsible: Prof. Dr. J6rn Miller-Quade
Organisation:  KIT Department of Informatics

Module: Application Security Lab [M-INFO-103166]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-106289 | Application Security Lab 4 CR | Geiselmann, Miiller-

Quade
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5 MODULES Module: Applied Strategic Decisions [M-WIWI-101453]

m 5.17 Module: Applied Strategic Decisions [M-WIWI-101453]

Responsible:  Prof. Dr. Johannes Philipp Reif3
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term English 4 6

Mandatory

T-WIWI-102861 | Advanced Game Theory 4,5 CR | Ehrhart, Puppe, Reif3
Supplementary Courses (Election: between 4,5 and 5 credits)

T-WIWI-113469 | Advanced Corporate Finance 4,5 CR | Ruckes

T-WIWI-102613 | Auction Theory 4.5 CR | Ehrhart

T-WIWI-102614 | Experimental Economics 4,5 CR | Weinhardt

T-WIWI-102623 | Financial Intermediation 4.5 CR | Ruckes

T-WIWI-112823 | Platform & Market Engineering: Commerce, Media, and Digital 4,5 CR | Weinhardt

Democracy
T-WIWI-102862 | Predictive Mechanism and Market Design 4,5CR | ReilR
T-WIWI-105781 | Incentives in Organizations 4.5 CR | Nieken

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites

The course "Advanced Game Theory" is obligatory. Exception: The course "Introduction to Game Theory" was completed. Even
those who have already successfully proven "Advanced Game Theory" in another master module can take the module. In this case
you can choose freely from the rest of the offer. However, this choice can only be made by the examination office of the
Department of Economics and Management.

Competence Goal
Students

e can model and analyze complex situations of strategic interaction using advanced game theoretic concepts;

e are provided with essential and advanced game theoretic solution concepts on a rigorous level and can apply them to
understand real-life problems;

e learn about the experimental method, ranging from designing an economic experiment to data analysis.

Content
The module provides solid skills in game theory and offers a broad range of game theoretic applications. To improve the
understanding of theoretical concepts, it pays attention to empirical evidence as well.

Annotation
The course Predictive Mechanism and Market Design is not offered each year.

Workload
The total workload for this module is approximately 270 hours. The exact distribution is made according to the credit points of the
courses of the module.

Recommendation
Basic knowledge in game theory is assumed.
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5 MODULES Module: Artificial Intelligence [M-WIWI-105366]

m 5.18 Module: Artificial Intelligence [M-WIWI-105366]

Responsible:  Dr.-Ing. Tobias Kafer
Organisation: KIT Department of Economics and Management

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms German/English 4 2

Compulsory Elective Courses (Election: at least 2 items)
T-WIWI-110848 | Semantic Web Technologies 4.5 CR | Kéfer

T-WIWI-110548 | Advanced Lab Informatics (Master) 4,5 CR | Professorenschaft des
Instituts AIFB

Competence Certificate
The assessment mix of each course of this module is defined for each course separately. The final mark for the module is the
average of the marks for each course weighted by the credits and truncated after the first decimal.

Prerequisites
None

Competence Goal
The student

understands the koncepts behind Semantic Web and Linked Data technologies

develops ontologies to be employed in semantic web-based applications and chooses suitable representation languages,
is familiar with approaches in the area of knowledge representation and modelling,

is able to transfer the methods and technologies of semantic web technologies to new application sectors,

evaluates the potential of semantic web for new application sectors,

understands the challenges in the areas of Data and system integration on the web is able to develop solutions.

know the basics of machine learning, data mining and knowledge discovery

can design, train and evaluate systems that are capable of learning

carry out knowledge discovery projects, taking into account algorithms, representations and applications.

Content
The focus of the module is on Semantic Web Technologies as well as machine learning and data mining methods for knowledge
acquisition from large databases.

The goal of the semantic web is the meaning (semantics) of data on the web for intelligent systems, e.g. in e-commerce and to make
Internet portals usable. The representation of knowledge in the form of RDF and ontologies, the provision of data as Linked Data,
as well as the request of data using SPARQL. In this lecture the basics of knowledge representation and processing for the
corresponding technologies and application examples are presented.

The lecture "Knowledge Discovery" gives an overview of approaches of machine learning and data mining for knowledge
extraction from large data sets. These are examined especially with regard to algorithms, applicability to different data
representations and the use in real application scenarios.

Knowledge Discovery is an established research area with a large community that investigates methods for discovering patterns
and regularities in large amounts of data, including unstructured text. A variety of methods exist to extract patterns and provide
previously unknown insights. This information can be predictive or descriptive.

The lecture gives an overview of Knowledge Discovery. Specific techniques and methods, challenges and current and future
research topics in this research area will be taught.

Contents of the lecture cover the entire machine learning and data mining process with topics on supervised and unsupervised
learning and empirical evaluation. Covered learning methods range from classical approaches like decision trees, support vector
machines and neural networks to selected approaches from current research. Learning problems considered include feature
vector-based learning and text mining.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Automated Planning and Scheduling [M-INFO-104447]

m 5.19 Module: Automated Planning and Scheduling [M-INFO-104447]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term English 4 1
Mandatory
T-INFO-109085 Automated Planning and Scheduling 5CR [ Sanders
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5 MODULES Module: Automated Visual Inspection and Image Processing [M-INFO-100826]

m 5.20 Module: Automated Visual Inspection and Image Processing [M-INFO-100826]

Responsible:  Prof. Dr.-Ing. Jiirgen Beyerer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101363 | Automated Visual Inspection and Image Processing 6 CR | Beyerer
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5 MODULES Module: Automotive Software Engineering (ASE) [M-INFO-106019]

m 5.21 Module: Automotive Software Engineering (ASE) [M-INFO-106019]

Responsible:  Prof. Dr.-Ing. Ina Schaefer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-112204 Automotive Software Engineering (ASE) - Pass O CR | Schaefer
T-INFO-112203 | Automotive Software Engineering (ASE) 4 CR | Schaefer
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5 MODULES Module: Business & Service Engineering [M-WIWI-101410]

m 5.22 Module: Business & Service Engineering [M-WIWI-101410]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 9
Compulsory Elective Courses (Election: 9 credits)

T-WIWI-113160 | Digital Democracy 4,5 CR | Fegert
T-WIWI-112757 | Digital Services: Innovation & Business Models 4,5 CR | Satzger
T-WIWI-110887 | Practical Seminar: Service Innovation 4,5 CR | Satzger
T-WIWI-102847 | Recommender Systems 4,5 CR | Geyer-Schulz
T-WIWI-113724 | Special Topics in Information Systems 4,5 CR | Weinhardt

Competence Certificate
The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the single courses of this module, whose sum
of credits must meet the minimum requirement of credits of this module. The assessment procedures are described for each course
of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
The student should

e learnto develop and implement new markets with regards to the technological progresses of information and
communication technology and the increasing economic networking

e learn to restructure and develop new business processes in markets under those conditions

e understand service competition as a sustainable competitive strategy and understand the effects of service competition on
the design of markets, products, processes and services.

e improve his statistics skills and apply them to appropriate cases

e l|earnto elaborate solutions in ateam

Content

This module addresses the challenges of creating new kinds of products, processes, services, and markets from a service
perspective in the context of new developed information and communication technologies and the globalization process. The
module describes service competition as a business strategy in the long term that leads to the design of business processes,
business models, forms of organization, markets, and competition. This will be shown by actual examples from personalized
services, recommender services and social networks.

Annotation
All practical Seminars offered at the IM can be chosen for Special Topics in Information Systems. Please update yourself on
www.iism.kit.edu/im/lehre .

From summer semester 2023, the course Service Innovation will be offered with a revised course concept and content. The focus
will be on the closer integration of the topics of service innovation and digitalization. Current foundational content (e.g., on service
innovation challenges or human-centered innovation methods) will remain. New content will cover topics such as digital platforms
and ecosystems, loT and smart service innovation, and business models.

Workload
The total workload for this module is approx. 270 hours (9 credits). The distribution is based on the credit points of the courses in
the module. The workload for courses with 4.5 credits is approx. 135 hours, for courses with 5 credits approx. 150 hours.

The total number of hours per course is calculated from the time required to attend the lectures and exercises, as well as the
examination times and the time required for an average student to achieve the learning objectives of the module for an average
performance.
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5 MODULES Module: Business & Service Engineering [M-WIWI-101410]

Recommendation
None
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5 MODULES Module: Coding Theory [M-INFO-106824]

m 5.23 Module: Coding Theory [M-INFO-106824]

Responsible: Prof. Dr. J6rn Miller-Quade
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-113693 | Coding Theory 3 CR | Miiller-Quade

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

The student

e can name and explain the methods of coding theory;

e assesses various quality characteristics and parameters of codes;

e assesses the practical significance of theoretical barriers for codes;
e analyzes given systems and adapts them to changing conditions.

Content

This lecture mainly deals with channel coding. It examines how signals can be protected against random noise affecting the
transmission channel. Bounds of codes (Hamming, Gilbert-Varshamov, Singleton) are presented. In addition to the coding and
decoding of classical algebraic codes (linear, Reed Solomon, Goppa and Reed Muller codes), concatenated codes and sums of codes
are also covered. In addition, a connection to cryptography, in particular the McEliece encryption method, is established.

Workload

Attendance time in the lecture: 24 hi&

Preparation and follow-up of the same: 24 hi&
Exam preparation and attendance in the same: 42 h
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5 MODULES Module: Collective Decision Making [M-WIWI-101504]

m 5.24 Module: Collective Decision Making [M-WIWI-101504]

Responsible:  Prof. Dr. Clemens Puppe
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1term English 4 4

Compulsory Elective Courses (Election: )
T-WIWI-102740 | Public Management 4,5 CR | Wigger
T-WIWI-102859 | Social Choice Theory 4,5 CR | Puppe

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the the module is the average of the grades for each course weighted by the credits and truncated after the
first decimal.

Prerequisites
None

Competence Goal
Students

e are able to model and assess problems in public economics and to analyze them with respect to positive and normative
aspects,

¢ understand individual incentives and social outcomes of different institutional designs,

o are familiar with the functioning and design of democratic elections and can analyze them with respect to their individual
incentives.

Content
The focus of the module is on mechanisms for public decision making including voting and the aggregation of preferences and
judgements.

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.
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5MODULES

5.25 Module: Computational Complexity Theory, with a View Towards Cryptography

Module: Computational Complexity Theory, with a View Towards Cryptography [M-INFO-101575]

[M-INFO-101575]

Responsible:  Prof. Dr. Jorn Miller-Quade

Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Level Version
6 Grade to a tenth Irregular 1term 1
Mandatory
T-INFO-103014 | Computational Complexity Theory, with a View Towards 6 CR | Hofheinz, Miller-

Cryptography

Quade
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5 MODULES Module: Computational Geometry [M-INFO-102110]

m 5.26 Module: Computational Geometry [M-INFO-102110]

Responsible:  TT-Prof. Dr. Thomas Blasius
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Irregular 1term German 4 3
Mandatory
T-INFO-104429 Computational Geometry 6 CR | Blasius
T-INFO-113718 Computational Geometry - Pass OCR | Blasius
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5MODULES

Module: Computer Architecture [M-INFO-100818]

m 5.27 Module: Computer Architecture [M-INFO-100818]

Responsible:  Prof. Dr. Wolfgang Karl
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101355 Computer Architecture 6 CR | Karl
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5 MODULES Module: Computer Graphics [M-INFO-100856]

m 5.28 Module: Computer Graphics [M-INFO-100856]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101393 Computer Graphics 6 CR | Dachsbacher
T-INFO-104313 Computer Graphics Pass O CR | Dachsbacher
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5MODULES

Module: Context Sensitive Systems [M-INFO-100728]

m 5.29 Module: Context Sensitive Systems [M-INFO-100728]

Responsible:  Prof. Dr.-Ing. Michael Beigl
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1lterm German 4 2
Mandatory
T-INFO-107499 Context Sensitive Systems 5CR | Beigl
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5 MODULES Module: Cooperative Autonomous Vehicles [M-WIWI-106631]

m 5.30 Module: Cooperative Autonomous Vehicles [M-WIWI-106631]

Responsible:  Prof. Dr. Alexey Vinel
Organisation:  KIT Department of Economics and Management

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a third Each term 2 terms English 4 1
Compulsory Elective Courses (Election: )
T-WIWI-113363 | Collective Perception in Autonomous Driving 4.5CR | Vinel
T-WIWI-112690 | Cooperative Autonomous Vehicles 4,5CR | Vinel
T-WIWI-113059 | Human Factors in Autonomous Driving 4,5CR | Vinel

Competence Certificate
The assessment is carried out as partial exams of the single courses of this module, whose sum of credits must meet the minimum
requirement of credits of this module. The assessment procedures are described for each course of the module separately.

Prerequisites
None.

Competence Goal
Students

know the fundamentals of vehicular communications and networking,

look critically into current research topics in the field of autonomous driving,

explain basic concepts in cooperative vehicles,

apply mathematical methods for the performance evaluation of cooperative driving systems,
apply simulation tools for the modeling of cooperative autonomous vehicles.

Content

The module focuses on the aspects of communication, coordination, and cooperation of highly automated and autonomous
vehicles. We explain the state-of-the-art of the vehicular communications (V2X) and respective cooperative driving applications
from an interdisciplinary viewpoint. The module includes selected material from wireless networking, formal description methods,
human-computer interaction, robotics, and machine learning. The students work with mathematical models, simulation
environments and lab equipment.

Module grade calculation
The overall grade of the module is the average of the grades for each course, weighted by the credits and truncated after the first
decimal.

Workload
The total workload for this module is approximately 270 hours. The exact distribution is made according to the credit points of the
courses of the module.
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5 MODULES Module: Cross-Functional Management Accounting [M-WIWI-101510]

m 5.31 Module: Cross-Functional Management Accounting [M-WIWI-101510]

Responsible:  Prof. Dr. Marcus Wouters
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term English 4 13
Mandatory
T-WIWI-102885 | Advanced Management Accounting 4,5 CR | Wouters
Supplementary Courses (Election: 4,5 credits)
T-WIWI-105777 | Business Intelligence Systems 4,5 CR | Madche
T-WIWI-105781 | Incentives in Organizations 4.5 CR | Nieken
T-WIWI-102835 | Marketing Strategy Business Game 1,5 CR | Klarmann
T-WIWI-107720 | Market Research 4.5 CR | Klarmann
T-WIWI-111848 | Online Concepts for Karlsruhe City Retailers 3 CR | Klarmann
T-WIWI-102621 | Valuation 4,5 CR | Ruckes
T-WIWI-108651 | Extraordinary Additional Course in the Module Cross-Functional 4,5 CR | Wouters
Management Accounting

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
The course "Advanced Management Accounting" is compulsory.

The additional courses can only be chosen after the compulsory course has been completed successfully.

Competence Goal
Students will be able to apply advanced management accounting methods to managerial decision-making problems in marketing,
finance, organization and strategy.

Content

The module includes a course on several advanced management accounting methods that can be used for various decisions in
operations and innovation management. By selecting another course, each student looks in more detail at one interface between
management accounting a particular field in management, namely marketing, finance, or organization and strategy.

Annotation

The module "Cross-functional Management Accounting" always includes the compulsory course “Advanced Management
Accounting.” Students look at the interface between management accounting and another field in management. Students build the
module by adding a course from the specified list. Students can also suggest another suitable course for this module for evaluation
by the coordinator.

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation
None
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5 MODULES Module: Cryptographic Voting Schemes [M-INFO-100742]

m 5.32 Module: Cryptographic Voting Schemes [M-INFO-100742]

Responsible: Prof. Dr. J6rn Miller-Quade
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Irregular 1term German 4 1
Mandatory

T-INFO-101279 Cryptographic Voting Schemes

3CR | Muller-Quade
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5 MODULES Module: Curves and Surfaces for Geometric Design [M-INFO-101231]

m 5.33 Module: Curves and Surfaces for Geometric Design [M-INFO-101231]

Responsible:  Prof. Dr. Hartmut Prautzsch
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term English 4 1
Mandatory
T-INFO-102041 Curves and Surfaces for Geometric Design Il 5CR | Prautzsch

Competence Certificate
See partial achievement.

Prerequisites
See partial achievement.

Competence Goal
Students of this course are knowledgeable about Bézier and B-spline techniques for surfaces and are able to solve typical problems
arising in surface design.

Content

Bézier- and B-spline techniques for bi- and multivariate splines, polar forms, de Casteljau algorithm, smooth and geometric smooth
joints, subdivision, convexity, various conversions between various surface presentations, patch rendering, intersection
algorithms, interpolation and approximation, Powell-Sabin and Clough-Tocher elements, splines over triangulations, Piper’s
construction, box splines, B-patches and similar topics

Workload
approx. 150h thereof

30h for attending the lecture
30h for post-processing

15h for attending the exercises
45h for solving the exercises
30h for exam preparation
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5 MODULES Module: Curves and Surfaces in CAD | [M-INFO-100837]

m 5.34 Module: Curves and Surfaces in CAD | [M-INFO-100837]

Responsible:  Prof. Dr. Hartmut Prautzsch
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term English 4 1
Mandatory
T-INFO-101374 Curves and Surfaces in CAD | 5 CR | Prautzsch

Competence Certificate
See partial achievement.

Prerequisites
See partial achievement.

Competence Goal
Students of this course are knowledgeable about Bézier and B-spline techniques for curves and tensor product surfaces and are
able to solve typical problems arising in curve design.

Content

Bézier- and B-spline techniques, polar forms, de Casteljau algorithm, de Boor algorithm, Oslo algorithm, smooth joints (Staerk
construction), subdivision, variation diminishing property, convexity, various conversions between various curve presentations,
curve rendering, intersection algorithms, interpolation and approximation, tensor product splines, T-splines and similar topics.

Workload
approx. 150h thereof:

30h for attending the lecture
30h for post-processing

15h for attending the exercises
45h for solving the exercises
30h for exam preparation
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5 MODULES Module: Data Privacy: From Anonymization to Access Control [M-INFO-104045]

m 5.35 Module: Data Privacy: From Anonymization to Access Control [M-INFO-104045]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-108377 Data Privacy: From Anonymization to Access Control 3CR | Bohm
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5MODULES

m 5.36 Module: Data Science [M-INFO-106505]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics

Module: Data Science [M-INFO-106505]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
8 Grade to atenth Each winter term 2 terms German 4 1
Mandatory
T-INFO-113124 Data Science 8 CR | Bohm
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5 MODULES Module: Data Science for Finance [M-WIWI-105032]

m 5.37 Module: Data Science for Finance [M-WIWI-105032]

Responsible:  Prof. Dr. Maxim Ulrich
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each winter term 1term English 4 1
Mandatory
T-WIWI-102878 | Computational Risk and Asset Management 4.5 CR | Ulrich
T-WIWI-110213 | Python for Computational Risk and Asset Management 4,5 CR | Ulrich

Competence Certificate

The module examination takes the form of an alternative exam assessment.

The alternative exam assessment consists of a Python-based "Takehome Exam". At the end of the third week of January, the
student is given a "Takehome Exam" which he processes and sends back independently within 4 hours using Python. Precise
instructions will be announced at the beginning of the course. The alternative exam assessment can be repeated a maximum of
once. A timely repeat option takes place at the end of the third week in March of the same year. More detailed instructions will be
given at the beginning of the course.

Competence Goal

The aim of the module is to use data science, machine learning and financial market theories to generate better investment, risk
and asset management decisions. The student gets to know the characteristics of different asset classes in an application-oriented
manner using real financial market data. We use Python and web scraping techniques to extract, visualize and examine patterns of
publicly available financial market data. Interesting and non-public financial market data such as (option and futures data on shares
and interest) are provided. Financial market theories are also discussed to improve data analysis through theoretical knowledge.
Students get to know stock, interest rate, futures and options markets through the "data science glasses". Through "finance theory
glasses" students understand how patterns can be communicated and interpreted using finance theory. Python is the link through
which we bring data science and modern financial market modeling together.

Content
The course covers several topics, among them:

Pattern detection in price and return data in equity, interest rate, futures and option markets

Quantitative Portfolio Strategies

Modeling Return Densities using tools from financial econometrics, data science and machine learning

Valuation of equity, fixed-income, futures and options in a coherent framework to possibly exploit arbitrage opportunities
Neural networks and Natural Language Processing

Workload

The total workload for this module is 270 hours (9 credit points).The total number of hours resulting from income from studying
online video, answering quizzes, studying Ipython notebooks, active and interactive "Python Data Sessions" and reading literature
you have heard.

Recommendation
Basic knowledge of capital markt theory.
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5 MODULES Module: Data Science: Data-Driven Information Systems [M-WIWI-103117]

m 5.38 Module: Data Science: Data-Driven Information Systems [M-WIWI-103117]

Responsible:  Prof. Dr. Alexander Madche
Prof. Dr. Christof Weinhardt

Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1term English 4 9
Compulsory Elective Courses (Election: )
T-WIWI-108715 | Artificial Intelligence in Service Systems 4,5 CR | Satzger
T-WIWI-111219 | Artificial Intelligence in Service Systems - Applications in Computer 4,5 CR | Satzger
Vision

T-WIWI-109863 | Business Data Analytics: Application and Tools 4,5 CR | Weinhardt
T-WIWI-106187 | Business Data Strategy 4,5 CR | Weinhardt
T-WIWI-105777 | Business Intelligence Systems 4,5 CR | Madche
T-WIWI-113160 | Digital Democracy 4,5 CR | Fegert
T-WIWI-110918 | Introduction to Bayesian Statistics for Analyzing Data 4,5 CR | Scheibehenne
T-WIWI-113459 | Practical Seminar: Human-Centered Systems 4,5 CR | Madche
T-WIWI-111385 | Responsible Artificial Intelligence 4.5 CR | Weinhardt
T-WIWI-106207 | Practical Seminar: Data-Driven Information Systems 4,5 CR | Satzger, Weinhardt

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

Prerequisites
None.

Competence Goal
The student

e understands the strategic role of integrating, transforming, and analyzing large and complex enterprise data in modern
business information systems and is capable of comparing and assessing strategic alternatives

e has the core skills to design, model, and control complex, inter-organisational analytical, processes, including various
business functions as well as customers and markets

¢ understands the usage of performance indicators for a variety of controlling and management issues and is able to define
models for generating the relevant performance indicators under considerations of data availability

o distinguishes different analytics methods and concepts and learn when to apply to better understand and anticipate
business relationships and developments of industrial and in particular service companies to derive fact- and data- founded
managerial actions and strategies.

e knows how to capture uncertainty in the data and how to appropriately consider and visualize uncertainty in decision
support or business intelligence systems and analytical processes as a whole.

Information Systems M.Sc.

Module Handbook as of 07/10/2024 65



5 MODULES Module: Data Science: Data-Driven Information Systems [M-WIWI-103117]

Content

The amount of business-related data availabe in modern enterprise information systems grows exponentially, and the various data
sources are more and more integrated, transformed, and analyzed jointly to gain valuable business insights, pro-actively control
and manage business processes, to leverage planning and decision making, and to provide appropriate, potentially novel services to
customers based on relationships and developments observed in the data.

Also, data sources are more and more connected and single business unit that used to operate on separate data pools are now
becoming highly integrated, providing tremendeous business opportunities but also challenges regarding how the data should be
represented, integrated, preprocessed, transformed, and finally used in analytics planning and decision processes.

The courses of this module equip the students with core skills to understands the strategic role of integrating, transforming, and
analyzing large and complex enterprise data in modern business information systems. Students will be capable to designing,
comparing, and evaluating strategic alternatives. Also, students will learn how to design, model, and control complex analytical
processes, including various business functions of industrial and service companies including customers and markets. Students
learn core skills to understand fundamental strategies for integrating analytic models and operative controlling mechanisms while
ensuring the technical feasibility of the resulting information systems..

Furthermore, the student can distinguish different methods and concepts in the realm of data science and learns when to apply.
She/he will know the means of characterizing and analyzing hetergeneous, high-dimensional data available data in data
warehouses and external data sources to gain additional insights valuable for enterprise planning and decision making. Also, the
students know how to capture uncertainty in the data and how to appropriately consider and visualize uncertainty in business
information and business intelligence systems.

The module offers the opportunity to apply and deepen this knowledge in a seminar and hands-on tutorials that are offered with all
lectures.

Texteintrag

Workload
Total workload for 9 credit points: approx. 270 hours. The allocation is based on the credit points of the courses in the module.

Recommendation

The module requires a basic understanding of the tasks, systems and processes in business informatics. It is therefore
recommended that students attend the course Fundamentals of Information Systems [2540450] beforehand. Furthermore, basic
knowledge of operations research as well as descriptive and inferential statistics is required.
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5 MODULES Module: Data Science: Data-Driven User Modeling [M-WIWI-103118]

m 5.39 Module: Data Science: Data-Driven User Modeling [M-WIWI-103118]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term English 4 7
Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-109863 | Business Data Analytics: Application and Tools 4,5 CR | Weinhardt
T-WIWI-113160 | Digital Democracy 4,5 CR | Fegert
T-WIWI-102614 | Experimental Economics 4,5 CR | Weinhardt
T-WIWI-111109 | KD?Lab Hands-On Research Course: New Ways and Tools in 4.5 CR | Weinhardt
Experimental Economics

T-WIWI-111385 | Responsible Artificial Intelligence 4,5 CR | Weinhardt
T-WIWI-108765 | Practical Seminar: Advanced Analytics 4.5 CR | Weinhardt

Competence Certificate

The assessment is carried out as partial exams of the core course and further single courses of this module, whose sum of credits
must meet the minimum requirement of credits of this module. The assessment procedures are described for each course of the
module separately.

Prerequisites
None

Competence Goal
Students of this module

e learn methods for planning empirical studies, in particular laboratory experiments,
e acquire theoretical knowledge and practical skills in analysing empirical data,
o familiarize with different ways of modelling user behaviour, are able to critically discuss, and to evaluate them

Content

Understanding and supporting user interactions with applications better plays an increasingly large role in the design of business
applications. This applies both to interfaces for customers and to internal information systems. The data that is generated during
user interactions can be channelled straight into business processes, for instance by analysing and decomposing purchase
decisions, and by feeding this data into product design processes.

The Crowd Analytics section considers the analysis of data from online platforms, particularly of those following crowd- or peer-to-
peer based business models. This includes platforms like Airbnb, Kickstarter and Amazon Mechanical Turk.

Theoretical models of user (decision) behaviour help analyzing the empirically observed user behaviour in a systematic fashion.
Testing these models and their predictions in controlled experiments (primarily in the lab) in turn helps refine theory and to
generate practically relevant design recommendations. Analyses are carried out using advanced analytic methods.

Students learn fundamental theoretical models for user behaviour in systems and apply them to cases. Students are also taught
methods and skills for conceptualizing and planning empirical studies and for analyzing the resulting data.

Recommendation
Basic knowledge of Information Management, Operations Research, Descriptive Statistics, and Inferential Statistics is assumed.
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5 MODULES Module: Data Science: Evidence-based Marketing [M-WIWI-101647]

m 5.40 Module: Data Science: Evidence-based Marketing [M-WIWI-101647]

Responsible:  Prof. Dr. Martin Klarmann
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms English 4 5

Compulsory Elective Courses (Election: 9 credits)
T-WIWI-103139 | Marketing Analytics 4.5 CR | Klarmann
T-WIWI-107720 | Market Research 4,5 CR | Klarmann

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the courses of this module, whose sum of
credits must meet the minimum requirement of credits of this module. The assessment procedures are described for each course of
the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
Keine.

Competence Goal
Students

e possess advanced knowledge of relevant market research contents

¢ know many different qualitative and quantitative methods for measuring customer behavior, preparation of strategic
decisions, making causal deductions, usage of social media data and sales forecasting

e possess the statistical skills required for working in marketing research

Content
This module provides in-depth knowledge of relevant quantitative and qualitative methods used in market research.Students can
attend the following courses:

e The course “Market Research” provides contents of practical relevance for measuring customer attitudes and customer
behavior. The participants learn using statistical methods for strategic decision-making in marketing. Students who are
interested in writing their master thesis at the Marketing & Sales Research Group are required to take this course.

e The course "Marketing Analytics” is based on "Market Research” and teaches advanced statistical methods for analyzing
relevant marketing and market research questions. Please note that a successful completion of "Market Research" is a
prerequisite for the completion of "Marketing Analytics".

Workload
The total workload for this module is approximately 270 hours.

Recommendation
None
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5 MODULES Module: Data Science: Intelligent, Adaptive, and Learning Information Services [M-WIWI-105661]

5.41 Module: Data Science: Intelligent, Adaptive, and Learning Information Services
[M-WIWI-105661]

Responsible:  Prof. Dr. Andreas Geyer-Schulz
Organisation:  KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 2
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-109921 | Advanced Machine Learning 4.5 CR | Geyer-Schulz, Nazemi
T-WIWI-111219 | Artificial Intelligence in Service Systems - Applications in Computer 4,5 CR | Satzger
Vision
T-WIWI-102762 | Business Dynamics 4,5 CR | Geyer-Schulz, Glenn
T-WIWI-111267 | Intelligent Agent Architectures 4,5 CR | Geyer-Schulz
T-WIWI-110915 | Intelligent Agents and Decision Theory 4,5 CR | Geyer-Schulz
T-WIWI-102847 | Recommender Systems 4,5 CR | Geyer-Schulz

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
The student

models, analyzes and optimizes the structure and dynamics of complex economic changes.

designs and develops intelligent, adaptive or learning agents as essential elements of information services.

knows the essential learning methods for this and can apply them (also on modern architectures) in a targeted manner.
develops and implements personalized services, especially in the area of recommender systems.

develops solutions in teams.

Content

The Intelligent Architectures course addresses how to design modern agent-based systems. The focus here is on software
architecture and design patterns relevant to learning systems. In addition, important machine learning methods that complete the
intelligent system are discussed. Examples of systems presented include key-map architectures and genetic methods.

The impact of management decisions in complex systems is considered in Business Dynamics. Understanding, modeling, and
simulating complex systems enables analysis, purposeful design, and optimization of markets, business processes, regulations, and
entire enterprises.

Special problems of intelligent systems are covered in Personalization and Services and Recommendersystems. The content
includes approaches and methods to design user-oriented services. The measurement and monitoring of service systems is
discussed, the design of personalized offers is discussed and the generation of recommendations based on collected data from
products and customers is shown. The importance of user modeling and recognition is addressed, as well as data security and
privacy.

Annotation
The module replaces from summer semester 2021 M-WIWI-101470 "Data Science: Advanced CRM".

Workload
The total workload for this module is approx. 270 hours (9 credits). The distribution is based on the credit points of the courses in
the module. The workload for courses with 4.5 credits is approx. 135 hours.

The total number of hours per course is calculated from the time required to attend the lectures and exercises, as well as the
examination times and the time required for an average student to achieve the learning objectives of the module for an average
performance.
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5 MODULES Module: Data Science: Intelligent, Adaptive, and Learning Information Services [M-WIWI-105661]

Recommendation
None
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5 MODULES Module: Database as a Service [M-INFO-105724]

m 5.42 Module: Database as a Service [M-INFO-105724]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-111400 Database as a Service 5CR | B6hm
Competence Goal

At the end of the lecture the participants shall be able to explain what is specific to database functionality in the cloud, and what
the advantages and disadvantages are. They shall have understood how cloud-enabled database technology differs from
conventional technology of this kind, but also where the commonalities reside. Participants shall be able to explain the core ideas
and approaches that define cloud-enabled database technology and discern them from each other.

Content

We currently witness owners of large data sets, be they big organizations, be they startups, to rent database functionality to a
significant extent, rather than providing it themselves. The total costs of ownership just happen to be much lower in many cases.
This lecture features database technology that facilitates exactly this. This concerns you if you want to make use of such services at
some time in the future, but is also is of interest if you will have to do with 'conventional' database technology.

According to my perspective, the following features of "cloud-enabled" database technology are key, and the lecture will cover
them:

e Fully automated tuning of individual database - the option to interact with a database administrator does not exist any
more!

e Approximate query results suddenly are attractive. The monetary costs of evaluating a query are commensurate with the
necessary effort - on the other side, high fixed costs that typically occur with owner-operated databases do not incur any
more.

e Multi-tenancy. l.e., how to ensure tenants that are completely independent from each other to have a DBMS for their
applications available, not only without interfering with each other, but also with performance guarantees for each tenant
individually?

e Secure storage. Administering data and evaluating queries shall take place in the cloud. At the same time, the cloud
provider must not be allowed to see the data. Both objectives in full beauty currently are incompatible - we will discuss
possible compromises.

In this setting, conventional, established concepts like distributed transactions and distributed data management and query
processing play an important role as well, and the lecture will address them equally.

Literature
Will be made available in the lecture. The following books cover foundations and specifics of at least some chapters of the lecture:

e Database Systems Implementation, by Hector Garcia-Molina, Jeff Ullman, and Jennifer Widom.
e Concurrency Control and Recovery in Database Systems, by Philip A. Bernstein, Vassos Hadzilacos, and Nathan Goodman.
e Principles of Distributed Database Systems Tamer Ozsu, Patrick Valduriez
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5 MODULES Module: Decentralized Systems: Fundamentals, Modeling, and Applications [M-INFO-105334]

5.43 Module: Decentralized Systems: Fundamentals, Modeling, and Applications [M-
INFO-105334]

Responsible:  Prof. Dr. Hannes Hartenstein
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each summer term 1term English 4 4
Mandatory
T-INFO-110820 Decentralized Systems: Fundamentals, Modeling, and Applications | 6 CR | Hartenstein
Competence Goal

1. Fundamentals & Modeling

1. The student is able to recognize and distinguish distributed, federated, and decentralized systems.

2. The student understands consensus, consistency and coordination within the context of networked and decentralized systems.
3. The student understands the concept of Sybil attacks.

4. The student is familiar with decentralized algorithms for leader election and mutual exclusion for execution contexts with
various guarantees.

5. The student understands the formally proven limits of fault tolerance and their underlying assumptions. This includes an
understanding of synchronous and asynchronous network models which underpin the respective proofs. The student also
understands several models for fault tolerance, notably silent and noisy crash as well as byzantine fault tolerance within the
context of decentralized and distributed systems.

6. The student has a basic understanding of state machine replication.

7. The student knows various models for and levels of consistency.

2. Applications

1. The student understands conflict-free replicated data types and their use in decentralized systems like Matrix.

2. The student has a fundamental understanding of blockchain-based cryptocurrencies (e.g. Bitcoin/Ethereum), Payment Channels,
and decentralized communication systems like Matrix.

3. The student understands trust relations in distributed and decentralized systems and applications.

4. The student is able to understand how the previously introduced theoretical foundations relate to networked and decentralized
systems in practice.

5. The student understands concepts of decentralized storage systems.

Content

Decentralized Systems (like blockchain-based systems) represent distributed systems that are controlled by multiple parties who
make their own independent decisions. In this course, we cover fundamental theoretical aspects as well as up-to-date
decentralized systems and connect theory with current practice. We thereby address fault tolerance, security and trust, as well as
performance aspects at the example of applications like Bitcoin, Ethereum, IPFS, and Matrix. As a research-oriented lecture, we
may cover additional current topics like verifiable computing and/or identity and access management in decentralized settings.

The lecture covers at least the following topics:

e Fundamentals
o Peer-to-Peer Overlay Networks, Sybil and Eclipse Attacks
o Formalization of decentralized systems, including models for their computation, communication, faults, and timing.
o Leader election and mutual exclusion in decentralized systems based on different models for node identities and
timing.
o Byzantine consensus in synchronous and asynchronous settings, including Bracha’s fundamental algorithm for
reliable broadcast, Practical Byzantine Fault Tolerant consensus, and fundamental limits.
o Consistency models and protocols including Conflict-Free Replicated Data Types.
e Applications
o The Matrix decentralized messaging platform
o Distributed Ledgers and Blockchains at the examples of Bitcoin and Ethereum, in particular Proof-of-Work and
Proof-of-Stake consensus
o Payment Channel Networks and Rollups
o Decentralized storage systems, at the example of IPFS
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5 MODULES Module: Decentralized Systems: Fundamentals, Modeling, and Applications [M-INFO-105334]

Workload

1. Attendance time (Course, exercise, etc.)

Lecture: 3SWS: 3,0h x 15 =45h

Exercise: 1 SWS: 1,0h x 15 = 15h

2. Self-study (e.g. independent review of course material, work on homework assignments)
Weekly preparation and follow-up of the lecture: 15 x 1h x 3 =45h

Weekly preparation and follow-up of the exercise: 15 x 2h = 30h

3. Preparation for the exam: 45 h

> =180h=6ECTS

Recommendation
Prior knowledge in Foundations of IT-Security and Computer Networks is recommended.

Information Systems M.Sc.

Module Handbook as of 07/10/2024 73



5MODULES

m 5.44 Module: Deep Learning and Neural Networks [M-INFO-104460]

Responsible:  Prof. Dr. Jan Niehues
Organisation:  KIT Department of Informatics

Module: Deep Learning and Neural Networks [M-INFO-104460]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-109124 Deep Learning and Neural Networks 6 CR | Niehues
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5 MODULES Module: Deep Learning for Computer Vision I: Basics [M-INFO-105753]

m 5.45 Module: Deep Learning for Computer Vision I: Basics [M-INFO-105753]

Responsible:  Prof. Dr.-Ing. Rainer Stiefelhagen
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term German/English 4 1
Mandatory
T-INFO-111491 Deep Learning for Computer Vision |: Basics 3 CR | Stiefelhagen
Competence Goal

Students should be able to grasp the underlying concepts in the field of deep learning and its various applications.
e Understand the theoretical basis of deep learning
e Understand the Convolutional Neural Networks (CNN)
o Develop basis for the concepts and algorithms used in building and training the CNNs.

o Able to apply deep learning in different computer vision applications.

Content

In recent years tremendous progress has been made in analysing and understanding image and video content. The dominant

approach in Computer Vision today are deep learning approaches, in particular the usage of Convolutional Neural Networks.

The lecture introduces the basics, as well as advanced aspects of deep learning methods and their application for a number of

computer vision tasks. The following topics will be addressed in the lecture:

Introduction to Deep Learning

Convolutional Neural Networks (CNN): Background

CNNs: basic architectures and learning algorithms

Object Recognition with CNN

Image Segmentation with CNN

Recurrent Neural Networks

Generating image descriptions (Image Captioning)

Automatic question answering (Visual Question Answering)
Generative Adversarial Networks (GAN) and their applications
Deep Learning platforms and tools

Annotation
The course is partially given in German and English.
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5 MODULES Module: Deep Learning for Computer Vision Il: Advanced Topics [M-INFO-105755]

5.46 Module: Deep Learning for Computer Vision Il: Advanced Topics [M-

INFO-105755]

Responsible:  Prof. Dr.-Ing. Rainer Stiefelhagen
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each winter term 1term German/English 4 3
Mandatory

T-INFO-111494 | Deep Learning for Computer Vision Il: Advanced Topics |

3 CR | Stiefelhagen
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5 MODULES Module: Deployment of Database Systems [M-INFO-100780]

m 5.47 Module: Deployment of Database Systems [M-INFO-100780]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-101317 Deployment of Database Systems 5CR | B6hm
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5 MODULES Module: Design and Architectures of Embedded Systems (ES2) [M-INFO-100831]

m 5.48 Module: Design and Architectures of Embedded Systems (ES2) [M-INFO-100831]

Responsible:  Prof. Dr.-Ing. Jorg Henkel
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101368 Design and Architectures of Embedded Systems (ES2) 3 CR | Henkel
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5 MODULES Module: Designing Interactive Information Systems [M-WIWI-104080]

m 5.49 Module: Designing Interactive Information Systems [M-WIWI-104080]

Responsible:  Prof. Dr. Alexander Madche
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term English 4 5

Compulsory Elective Courses (Election: at least 1 item)

T-WIWI-113465 | Designing Interactive Systems: Human-Al Interaction 4,5 CR | Madche

T-WIWI-113460 | Engineering Interactive Systems: Al & Wearables 4,5 CR | Madche
Supplementary Courses (Election: at most 1 item)

T-WIWI-111109 | KD?Lab Hands-On Research Course: New Ways and Tools in 4.5 CR | Weinhardt

Experimental Economics
T-WIWI-113459 | Practical Seminar: Human-Centered Systems 4,5 CR | Madche

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

Prerequisites
In this module, the courses "Designing Interactive Systems" or "Enineering Interactive Systems" must be compulsorily taken.

Competence Goal
The student

¢ has a comprehensive understanding of conceptual and theoretical foundations of interactive systems

¢ knows design processes for interactive systems

e is aware of the most important techniques and tools for designing interactive systems and knows how to apply them to
real-world problems

e s able to apply design principles for the design of most important classes of interactive systems,

e creates new solutions of interactive systems teams

Content

Advanced information and communication technologies make interactive systems ever-present in the users’ private and business
life. They are an integral part of smartphones, devices in the smart home, mobility vehicles as well as at the working place in
production and administration (e.g. in the form of dashboards).

With the continuous growing capabilities of computers, the design of the interaction between human and computer becomes even
more important. This module focuses on design processes and principles for interactive systems. The contents of the module
abstract from the technical implementation details and focus on foundational concepts, theories, practices and methods for the
design of interactive systems. The students get the necessary knowledge to guide the successful implementation of interactive
systems in business and private life.

Each lecture in the module is accompanied with a capstone project that is carried out with an industry partner.

Annotation
See http://issd.iism.kit.edu/305.php for further information.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Development of Business Information Systems [M-WIWI-101477]

m 5.50 Module: Development of Business Information Systems [M-WIWI-101477]

Responsible:  Prof. Dr. Andreas Oberweis
Organisation: KIT Department of Economics and Management

Partof:  Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German 4 7

Compulsory Elective Courses (Election: between 1 and 2 items)

T-WIWI-102661 | Database Systems and XML 4.5 CR | Oberweis

T-WIWI-102895 | Software Quality Management 4,5 CR | Oberweis
Supplementary Courses (Election: at most 1 item)

T-WIWI-110346 | Supplement Enterprise Information Systems 4,5 CR | Oberweis

T-WIWI-112599 | Management of IT-Projects 4,5 CR | Schatzle

T-WIWI-110548 | Advanced Lab Informatics (Master) 4.5 CR | Professorenschaft des

Instituts AIFB
T-WIWI-112914 | Advanced Lab Realization of Innovative Services (Master) 4.5 CR | Oberweis

Competence Certificate
The assessment mix of each course of this module is defined for each course separately. The final mark for the module is the
average of the marks for each course weighted by the credits and truncated after the first decimal.

Prerequisites
The course Datenbanksysteme und XML or the course Software Quality Management must be examined.

Competence Goal
Students

describe the structure and the components of enterprise information systems,

explain functionality and architecture of the enterprise information system components,

choose and apply relevant components to solve given problems in a methodic approach,

describe roles, activities and products in the field of software engineering management,

compare process and quality models and choose an appropriate model in a concrete situation,

write scientific theses in the areas of enterprise information system components and software engineering management
and find own solutions for given problems and research questions.

Content
An enterprise information system contains the complete application software to store and process data and information in an
organisation including design and management of databases, workflow management and strategic information planning.

Due to global networking and geographical distribution of enterprises as well as the increasing acceptation of eCommerce the
application of distributed information systems becomes particular important.

This module teaches concepts and methods for design and application of information systems.

Annotation
The course T-WIWI-102759 "Requirements Analysis and Requirements Management" will no longer be offered in the module as of
winter semester 2018/2019.

Workload
See German version
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5 MODULES Module: Digital Accessibility and Assistive Technologies [M-INFO-105882]

m 5.51 Module: Digital Accessibility and Assistive Technologies [M-INFO-105882]

Responsible:  Prof. Dr.-Ing. Rainer Stiefelhagen
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term German/English 4 1
Mandatory
T-INFO-111830 Digital Accessibility and Assistive Technologies 3 CR | Stiefelhagen
Competence Goal

¢ Die Studierenden erhalten eine Einflihrung in die Thematik Barrierefreiheit insbesondere die digitale Barrierefreiheit und
inklusive Digitalisierung. Mit der Verdeutlichung der gesellschaftlichen Mehrwerte fiir alle Nutzenden.

¢ Die Studierenden werden befahigt, die rechtlichen Grundlagen im Bereich "Barrierefreiheit" zu verstehen und
anzuwenden, um die Bediirfnisse von Menschen mit Behinderungen zu beriicksichtigen.

¢ Die Studierenden erlangen ein fundiertes Verstandnis tGber Sehschadigungen, einschlieB3lich deren Ursachen und
Auswirkungen, um angemessene Lésungen und Unterstlitzung fir Betroffene bereitzustellen.

e Die Studierenden entwickeln Kompetenzen im Umgang mit existierenden Assistiven Technologien (AT) fur verschiedene
Anwendungsfelder, darunter AT flir den Alltag, Mobilitatsunterstiitzung und Informationszugang. Und sie lernen die
zugehorigen Feedback-Mechanismen kennen.

¢ Die Studierenden erlernen die Umsetzung von Richtlinien fiir die Entwicklung barrierefreier Webseiten und
Softwareanwendungen, um sicherzustellen, dass digitale Inhalte fiir alle zugénglich sind.

¢ Die Studierenden erwerben Kenntnisse und Fertigkeiten in der barrierefreien Softwareentwicklung und
Dokumentenerstellung, um inklusive Softwareprodukte und Dokumente zu gestalten.

o Die Studierenden werden mit aktuellen Forschungsansatzen im Bereich assistiver Technologien vertraut gemacht,
insbesondere in Bezug auf die Nutzung von Methoden des Maschinellen Sehens (Computer Vision) zur Entwicklung
innovativer AT-L6sungen.

¢ Die Studierenden sind in der Lage, Assistive Technologien zu evaluieren und deren Wirksamkeit und Nutzerfreundlichkeit
zu bewerten, um sicherzustellen, dass sie den Bedlirfnissen der Zielgruppen entsprechen.
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5 MODULES Module: Digital Accessibility and Assistive Technologies [M-INFO-105882]

Content

Digital accessibility is a topic that affects us all. Accessing information digitally, from childhood to old age. Assistive technologies,
such as smartphones, tablets, smartwatches, wearables in general have become a part of our everyday life. Exactly these things
should be operable and usable by all people. Regardless of any barriers.

But what are the details behind this? What are the rights and foundations for this? What all has to be done to be "barrier-free"?
This can all be best illustrated by the example of "visual impairment".

According to the World Health Organization, there are approximately 285 million people with visual impairments worldwide,
including approximately 39 million people who are blind. The partial or complete loss of vision significantly restricts blind and
visually impaired people in their working and social lives. It is difficult for blind and visually impaired people to orient themselves
and move around in public spaces without assistance. The reasons for this are problems in perceiving obstacles and landmarks as
well as the resulting fear of accidents and orientation difficulties. Other problems in everyday life are: reading texts, recognizing
banknotes, food, clothes or finding objects in the household.

For support, blind and visually impaired people can already rely on a number of technical aids. For example, digitized texts can be
made accessible through speech output or Braille output devices. There are also various devices made specifically for the blind. The
most important aid for improving mobility is by far the cane for the blind. In recent years, some electronic aids for obstacle
detection or orientation support have also been developed, but these offer only very limited functionality at a relatively high price
and are therefore rather rarely in use.

The lecture gives an overview of IT-based Assistive Technologies (AT) by example and includes the following topics:
- Legal basics

- Basics of visual impairments, their causes and effects

- Existing assistive technologies for different fields of application

- AT for information access

- Accessible software development

- Accessible design of websites

- Accessible documents

- Use of machine learning methods

- Feedback systems and their basics

- Insights into current research topics around the topic of digital accessibility
For the latest information, visit http://cvhci.anthropomatik.kit.edu/
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5 MODULES Module: Digital Marketing [M-WIWI-106258]

m 5.52 Module: Digital Marketing [M-WIWI-106258]

Responsible:  Prof. Dr. Ann-Kristin Kupfer
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms English 4 1
Mandatory
T-WIWI-112693 | Digital Marketing 4.5 CR | Kupfer
Supplementary Courses (Election: 4,5 credits)
T-WIWI-106981 | Digital Marketing and Sales in B2B 1,5 CR | Klarmann, Konhauser
T-WIWI-111099 | Judgement and Decision Making 4,5 CR | Scheibehenne
T-WIWI-107720 | Market Research 4,5 CR | Klarmann
T-WIWI-112711 | Media Management 4.5 CR | Kupfer
T-WIWI-111848 | Online Concepts for Karlsruhe City Retailers 3 CR | Klarmann

Competence Certificate

The assessment is carried out as partial exams of the core course and further single courses of this module, whose sum of credits
must meet the minimum requirement of credits of this module. The assessment procedures are described for each course of the
module separately.

The overall grade of the module is the average of the grades for each course, weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
Students

have an advanced knowledge about central marketing contents

have a fundamental understanding of the marketing instruments

know current fundamental principles and latest trends in the field of digital marketing

know and understand several strategic concepts and how to implement them

are able to implement their extensive marketing knowledge in a practical context

are able to critically discuss and question theoretical concepts and current practices in marketing

have theoretical knowledge that is fundamental for writing a master thesis in the field of marketing

have gained insight into scientific research that prepares them to independently write a master's thesis

have the theoretical knowledge and skills necessary to work in or collaborate with the marketing department of a company

Content
The aim of this module is to deepen central marketing contents in different areas.

Workload
Total effort for 9 credit points: approx. 270 hours.
The exact distribution is done according to the credit points of the courses of the module.
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5 MODULES Module: Digital Service Systems in Industry [M-WIWI-102808]

m 5.53 Module: Digital Service Systems in Industry [M-WIWI-102808]

Responsible:  Prof. Dr. Wolf Fichtner
Prof. Dr. Stefan Nickel

Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 8
Compulsory Elective Courses (Election: 9 credits)

T-WIWI-102872 | Challenges in Supply Chain Management 4,5 CR | Mohr
T-WIWI-112757 | Digital Services: Innovation & Business Models 4,5 CR | Satzger
T-WIWI-107043 | Liberalised Power Markets 5,5CR | Fichtner
T-WIWI-106200 | Modeling and OR-Software: Advanced Topics 4,5 CR | Nickel
T-WIWI-106563 | Practical Seminar Digital Service Systems 4,5 CR | Satzger

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO), whose sum of credits must meet the minimum
requirement of credits of this module. The assessment procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal

Prerequisites
This module can only be assigned as an elective module.

Competence Goal
Students

¢ understand the basics of the management of digital services applied on an industrial context

e gain an industry-specific insight into the importance and most relevant characteristics of information systems as key
components of the digitalization of business processes, products and services

e are able to transfer and apply the models and methods introduced on practical scenarios and simulations.

e understand the control and optimization methods in the sector of service management and are able to apply them properly.

Content

This module aims at deepening the fundamental knowledge of digital service management in the industrial context. Various
mechanisms and methods to shape and control connected digital service systems in different industries are discussed and
demonstrated with real life application cases.

Annotation
This module is part of the KSRI teaching profile “Digital Service Systems”. Further information on a service-specific profiling is
available under www.ksri.kit.edu/teaching

From summer semester 2023, the course Service Innovation will be offered with a revised course concept and content. The focus
will be on the closer integration of the topics of service innovation and digitalization. Current foundational content (e.g., on service
innovation challenges or human-centered innovation methods) will remain. New content will cover topics such as digital platforms
and ecosystems, loT and smart service innovation, and business models.

Workload
Total workload for 9 credit points: approx. 270 hours. The allocation is based on the credit points of the courses in the module.

Recommendation
None
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5 MODULES Module: Distributed Computing [M-INFO-100761]

m 5.54 Module: Distributed Computing [M-INFO-100761]

Responsible:  Prof. Dr. Achim Streit
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term English 4 1
Mandatory
T-INFO-101298 | Distributed Computing 4 CR | Streit

Competence Certificate
See partial achivements (Teilleistung)

Prerequisites
See partial achivements (Teilleistung)

Competence Goal

Students understand the basic concepts of distributed systems, in particular Grid and Cloud Computing as well as the management
and analysis of big and distributed data. They apply underlying paradigms and services to given examples. Students analyze
methods and technologies of Grid and Cloud Computing as well as distributed data management, which are suitable for use in
everyday and industrial application areas or which are used today by Google, Facebook, Amazon, etc. For this purpose, students
will compare web/grid services, elementary grid functionalities, data lifecycles, metadata, archiving, cloud service types (laa$, SaaS,
Paa$S) and public/private clouds

using real-world examples.

Content

The lecture introduces the world of distributed computing with a focus on fundamentals and technologies from Grid and Cloud
Computing as well as the handling of Big Data. The lecture combines theory and

application with the help of relevant examples from science and industry.

First, an introduction to the main characteristics of distributed systems is given. Then the topic of Grid Computing is discussed in
more detail and the close relationship between Grid computing and distributed data management is illustrated using the example
of the WLCG, the infrastructure for distributing, storing and analyzing data from the particle accelerator at CERN.

Subsequently, the topic of cloud computing is discussed and compared with the preceding. After the definition of basic terms and
concepts, virtualization is introduced as one of the key technologies of Cloud Computing; finally, common architectures, services
and components in the Cloud context are discussed using examples and in general.

Next, common methods for authorization and authentication in distributed environments will be discussed. The lecture includes
the description of the basics of Authentication and Authorization Infrastructures (AAl) as well as different technologies, for
example certificate- or token-based procedures.

In a further block of topics, concepts for the management and analysis of large or distributed data are presented. In this context
tools and frameworks, as well as the lifecycle of data, its metadata and data storage are explained.

Workload

2 SWS = 120 h per semester

® 30 hiin the weekly lecture during the semester

® 90 h post-processing of lectures and self-learning of the content due to its complexity
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5 MODULES Module: Econometrics and Statistics | [M-WIWI-101638]

m 5.55 Module: Econometrics and Statistics | [M-WIWI-101638]

Responsible:  Prof. Dr. Melanie Schienle
Organisation: KIT Department of Economics and Management
Partof: Economics and Management (Statistics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 5

Mandatory

T-WIWI-111388 | Applied Econometrics 4,5 CR | Schienle
Supplementary Courses (Election: between 4,5 and 5 credits)

T-WIWI-103064 | Financial Econometrics 4,5 CR | Schienle

T-WIWI-103126 | Non- and Semiparametrics 4.5 CR | Schienle

T-WIWI-103127 | Panel Data 4,5 CR [ Heller

T-WIWI-110868 | Predictive Modeling 4,5 CR | Kriiger

T-WIWI-111387 | Probabilistic Time Series Forecasting Challenge 4,5CR | Kriiger

T-WIWI-103065 | Statistical Modeling of Generalized Regression Models 4,5CR | Heller

T-WIWI-110939 | Financial Econometrics Il 4.5 CR | Schienle

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1-3 of the examination regulation) of the single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations are offered
every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are described for
each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
The course "Applied Econometrics" [2520020] is compulsory and must be examined.

Competence Goal

The student shows an in depth understanding of advanced Econometric techniques suitable for different types of data.He/She is
able to apply his/her theoretical knowledge to real world problems with the help of statistical software and to evaluate
performance of different approaches based on statistical criteria.

Content
The courses of this module offer students a broad range of advanced Econometric techniques for state-of-the art data analysis.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Econometrics and Statistics [l [M-WIWI-101639]

m 5.56 Module: Econometrics and Statistics Il [M-WIWI-101639]

Responsible:  Prof. Dr. Melanie Schienle
Organisation: KIT Department of Economics and Management
Partof: Economics and Management (Statistics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German 4 5

Election notes
o o o o o o o L S B B B o o o o o S B B B R E o

This module will not count towards the degree until the module "Econometrics and Statistics I" has also been successfully
completed. If the module "Econometrics and Statistics |" is booked out to the additional examinations, the "Econometrics and
Statistics I1" module loses its curricular validity/valuation for the degree.

B

Compulsory Elective Courses (Election: at least 1 item)
T-WIWI-103064 | Financial Econometrics 4.5 CR | Schienle
T-WIWI-110939 | Financial Econometrics 1 4,5 CR [ Schienle
T-WIWI-103126 | Non-and Semiparametrics 4,5 CR | Schienle
T-WIWI-103127 | Panel Data 4.5 CR | Heller
T-WIWI-110868 | Predictive Modeling 4,5 CR | Kriiger
T-WIWI-111387 | Probabilistic Time Series Forecasting Challenge 4,5 CR | Kriiger
T-WIWI-103065 | Statistical Modeling of Generalized Regression Models 4,5 CR | Heller

Additional Lectures (Election: at most 1 item)
T-WIWI-103124 | Multivariate Statistical Methods 4.5 CR | Grothe
T-WIWI-103128 | Portfolio and Asset Liability Management 4.5 CR | Safarian
T-WIWI-103123 | Advanced Statistics 4,5 CR | Grothe
T-WIWI-103129 | Stochastic Calculus and Finance 4.5 CR | Safarian

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1-3 of the examination regulation) of the single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations are offered
every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are described for
each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
This module can only be passed if the module "Econometrics and Statistics |" has been finished successfully before.

At least one course must be chosen from the compulsory elective programme.

Competence Goal

The student shows an in depth understanding of advanced Econometric techniques suitable for different types of data. He/She is
able to apply his/her theoretical knowledge to real world problems with the help of statistical software and to evaluate
performance of different approaches based on statistical criteria.

Content
This modula builds on prerequisites acquired in Module"Econometrics and Statistics I". The courses of this module offer students a
broad range of advanced Econometric techniques for state-of-the art data analysis.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Economic Theory and its Application in Finance [M-WIWI-101502]

m 5.57 Module: Economic Theory and its Application in Finance [M-WIWI-101502]

Responsible:  Prof. Dr. Kay Mitusch
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term English 4 6

Compulsory Elective Courses (Election: 1 item)

T-WIWI-102609 | Advanced Topics in Economic Theory 4.5 CR | Mitusch

T-WIWI-102861 | Advanced Game Theory 4,5 CR | Ehrhart, Puppe, Reil3
Supplementary Courses (Election: )

T-WIWI-113469 | Advanced Corporate Finance 4.5 CR | Ruckes

T-WIWI-102647 | Asset Pricing 4.5 CR | Ruckes, Uhrig-

Homburg
T-WIWI-109050 | Corporate Risk Management 4.5 CR | Ruckes
T-WIWI-102623 | Financial Intermediation 4.5 CR | Ruckes

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The exams are offered at the
beginning of the recess period about the subject matter of the latest held lecture. Re-examinations are offered at every ordinary
examination date. The assessment procedures are described for each course of the module separately. The overall grade for the
module is the average of the grades for each course weighted by the credits and truncated after the first decimal.

Prerequisites
One of the courses T-WIWI-102861 "Advanced Game Theory" and T-WIWI-102609 "Advanced Topics in Economic Theory" is
compulsary.

Competence Goal
The students

¢ have learnt the methods of formal economic modeling, particularly of General Equilibrium Theory and contract theory

¢ will be able to apply these methods to the topics in Finance, specifically the areas of financial markets and institutions and
corporate finance

¢ have gained many useful insights into the relationship between firms and investors and the functioning of financial markets

Content

The mandatory course "Advanced Topics in Economic Theory" is devoted in equal parts to General Equilibrium Theory and to
contract theory. The course "Asset Pricing" will apply techniques of General Equilibrium Theory to valuation of financial assets.
The courses "Corporate Financial Policy" and "Finanzintermediation" will apply the techniques of contract theory to issues of
corporate finance and financial institutions.

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.
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5 MODULES Module: eEnergy: Markets, Services and Systems [M-WIWI-103720]

m 5.58 Module: eEnergy: Markets, Services and Systems [M-WIWI-103720]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German 4 3
Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-107501 | Energy Market Engineering 4,5 CR [ Weinhardt
T-WIWI-107503 | Energy Networks and Regulation 4,5 CR | Weinhardt
T-WIWI-107504 | Smart Grid Applications 4,5 CR | Weinhardt
T-WIWI-113726 | Special Topics in Information Systems 4,5 CR | Weinhardt

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of single courses of this module, whose sum of
credits must meet the minimum requirement of credits of this module. The assessment procedures are described for each course of
the module separately. The overall grade of the module is the average of the grades for each course weighted by the credits and
truncated after the first decimal.

Prerequisites
None.

Competence Goal
The student

o isaware of design options for energy and especially electricity markets and can derive implications for the market results
from the market design,

e knows about current trends regarding the Smart Grid and understands affiliated modelling aproaches,

e can evaluate business models of electricity grids according to the regulation regime

e isprepared for scientific contributions in the field of energy system analysis.

Content

The module conveys scientific and practical knowledge to analyse energy markets and according business models. To do so the
scientific discussion on energy market designs is evaluated and analysed. Different energy market models are presented and their
design implications are evaluated. Furthermore, the electricity system is analysed with regards to being a network industry and
resulting regulation and business models are discussed. Besides these traditional areas of energy economics we will look at
methods and models of digitalisation in the energy sector.

Annotation
The lecture Smart Grid Applications will be available starting in the winter term 2018/19.

Workload
The total workload for this module is approx. 270 hours (9 CP). The allocation is based on the credit points of the courses in the
module. The workload for courses with 4.5 CP is approx. 135 hours.

The total number of hours per course results from the time required to attend the lectures and exercises, as well as the
examination times and the time required to achieve the qualification objectives of the module for an average student for an
average performance.
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5 MODULES Module: Electronic Markets [M-WIWI-101409]

m 5.59 Module: Electronic Markets [M-WIWI-101409]

Responsible:  Prof. Dr. Andreas Geyer-Schulz
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms German/English 4 9
Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-102762 | Business Dynamics 4,5 CR | Geyer-Schulz, Glenn
T-WIWI-112823 | Platform & Market Engineering: Commerce, Media, and Digital 4,5 CR | Weinhardt
Democracy

T-WIWI-105946 | Price Management 4.5 CR | Geyer-Schulz, Glenn
T-WIWI-113147 | Telecommunications and Internet - Economics and Policy 4.5 CR | Mitusch

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2) of the examination regulation) of the single courses of this
module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
The student

knows coordination and motivation methods and analyzes them regarding their efficiency,

classifies markets and describes the roles of the participants in a formal way,

knows the conditions for market failure and knows and develops countermeasures,

knows institutions and market mechanisms, their fundamental theories and empirical research results,
knows the design criteria of market mechanisms and a systematical approach for creating new markets,
models, analyzes and optimizes the structure and dynamics of complex business applications.

Content
What are the conditions that make electronic markets develop, and how can one analyze and optimize such markets?

In this module, the selection of the type of organization as an optimization of transaction costs is treated. Afterwards, the efficiency
of electronic markets (price, information and allocation efficiency) as well as reasons for market failure are described. Finally,
motivational issues like bounded rationality and information asymmetries (private information and moral hazard), as well as the
development of incentive schemes, are presented. Regarding the market design, especially the interdependencies of market
organization, market mechanisms, institutions and products are described, and theoretical foundations are lectured.

Electronic markets are dynamic systems that are characterized by feedback loops between many different variables. By means of
the tools of business dynamics, such markets can be modelled. Simulations of complex systems allow the analysis and optimization
of markets, business processes, policies, and organizations.

Topics include

classification, analysis, and design of markets
simulation of markets

auction methods and auction theory
automated negotiations

nonlinear pricing

continuous double auctions

market-maker, regulation, control

Information Systems M.Sc.

Module Handbook as of 07/10/2024 20



5 MODULES Module: Electronic Markets [M-WIWI-101409]

Workload

The total workload for this module is approx. 270 hours (9 credits). The distribution is based on the credit points of the courses in
the module. The workload for courses with 4.5 credits is approx. 135 hours.

The total number of hours per course is calculated from the time required to attend the lectures and exercises, as well as the

examination times and the time required for an average student to achieve the learning objectives of the module for an average
performance.

Recommendation
None
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5MODULES

Module: Empirical Software Engineering [M-INFO-100798]

m 5.60 Module: Empirical Software Engineering [M-INFO-100798]

Responsible:  Prof. Dr. Ralf Reussner
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101335 Empirical Software Engineering 4 CR | Gerking
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5 MODULES Module: Energy Economics and Energy Markets [M-WIWI-101451]

m 5.61 Module: Energy Economics and Energy Markets [M-WIWI-101451]

Responsible:  Prof. Dr. Wolf Fichtner
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 8

Mandatory

T-WIWI-107043 | Liberalised Power Markets 5,5 CR | Fichtner
Supplementary Courses (Election: )

T-WIWI-107501 | Energy Market Engineering 4,5 CR [ Weinhardt

T-WIWI-112151 | Energy Trading and Risk Management 3,5CR | N.N.

T-WIWI-108016 | Simulation Game in Energy Economics 3,5CR [ Genoese

T-WIWI-107446 | Quantitative Methods in Energy Economics 3,5CR | Plotz

T-WIWI-102712 | Regulation Theory and Practice 4,5 CR | Mitusch

Competence Certificate

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations take
place every semester. Re-examinations are offered at every ordinary examination date.The assessment procedures are described
for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
The lecture Liberalised Power Markets has to be examined.

Competence Goal
The student

¢ gains detailed knowledge about the new requirements of liberalised energy markets,
o describes the planning tasks on the different energy markets,
e knows solution approaches to respective planning tasks.

Content

Liberalised Power Markets: The European liberalisation process, energy markets, pricing, market failure, investment incentives,
market power

Energy Trade and Risk Management: trade centres, trade products, market mechanisms, position and risk management

Simulation Game in Energy Economics: Simulation of the German electricity system

Workload

The total workload for this module is approx. 270 hours (9 credits). The allocation is based on the credit points of the courses in the
module. The workload for courses with 3.5 credits is approx. 105 hours, for courses with 5.5 credits approx. 165 hours.

The total number of hours per course is calculated from the time required to attend the lectures and exercises, as well as the
examination times and the time required for an average student to achieve the learning objectives of the module for an average
performance.

Recommendation
The courses are conceived in a way that they can be attended independently from each other. Therefore, it is possible to start the
module in winter and summer term.
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5 MODULES Module: Energy Economics and Technology [M-WIWI-101452]

m 5.62 Module: Energy Economics and Technology [M-WIWI-101452]

Responsible:  Prof. Dr. Wolf Fichtner
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 5
Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-102793 | Efficient Energy Systems and Electric Mobility 3,5CR | Jochem
T-WIWI-102650 | Energy and Environment 3,5CR | Karl
T-WIWI-113073 | Machine Learning and Optimization in Energy Systems 3,5CR | Fichtner
T-WIWI-107464 | Smart Energy Infrastructure 5,5 CR | Ardone, Pustisek
T-WIWI-102695 | Heat Economy 3,5CR | Fichtner

Competence Certificate

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations take
place every semester. Re-examinations are offered at every ordinary examination date.The assessment procedures are described
for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
The student

e gains detailed knowledge about present and future energy supply technologies (focus on final energy carriers electricity
and heat),

e knows the techno-economic characteristics of plants for energy provision, for energy transport as well as for energy
distribution and demand,

e isableto assess the environmental impact of these technologies.

Content

Heat Economy: district heating, heating technologies, reduction of heat demand, statutory provisions

Energy Systems Analysis: Interdependencies in energy economics, energy systems modelling approaches in energy economics

Energy and Environment: emission factors, emission reduction measures, environmental impact

Efficient Energy Systems and Electric Mobility: concepts and current trends in energy efficiency, Overview of and economical,
ecological and social impacts through electric mobility

Workload
The total workload for this module is approx. 270 hours (9 credits). The allocation is based on the credit points of the courses in the
module. The workload for courses with 3,5 credits is approx. 105 hours, and for courses with 5,5 credits approx. 165 hours.

The total number of hours per course is calculated from the time required to attend the lectures and exercises, as well as the
examination times and the time required for an average student to achieve the learning objectives of the module for an average
performance.
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5 MODULES Module: Energy Informatics [M-INFO-106864]

m 5.63 Module: Energy Informatics [M-INFO-106864]

Responsible:  Prof. Dr. Veit Hagenmeyer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
10 Grade to atenth Each winter term 2 terms German/English 3 1
Mandatory

T-INFO-103582 Energy Informatics 1

T-INFO-110356 Energy Informatics 1 - Preliminary Work
T-INFO-106059 Energy Informatics 2

5 CR | Hagenmeyer

OCR | Hagenmeyer

5 CR | Hagenmeyer
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5 MODULES Module: Engineering Self-Adaptive Systems [M-INFO-106626]

m 5.64 Module: Engineering Self-Adaptive Systems [M-INFO-106626]

Responsible:  Prof. Dr. Raffaela Mirandola
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term English 4 1
Mandatory
T-INFO-113349 | Engineering Self-Adaptive Systems 3 CR | Mirandola

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

- Understand the motivation for self-adaptation

- Get familiar with the basic principles and conceptual model of self-adaptation

- Understand how to engineer self-adaptive software systems from a software engineering perspective

- Understand the decision-making process using formal analysis at runtime for quality assurance

- Understand the notion of uncertainty in self-adaptive systems and how to tame it with formal verification at runtime
- Understand the level of adoption of self-adaptive systems in industry.

Content
Self-adaptation is an important field of research and engineering that aims to address the challenging problem of how to engineer
software systems that have to deal with uncertainties that can only be resolved at run time.

The course presents the basic principles of self-adaptation and introduces a conceptual feedback loop model of a self-adaptive
system. It introduces quality models which can be used to estimate quality properties at runtime by a self-adaptive system to
provide guarantees for the quality goals. The role played by the different types of uncertainties is then explored analyzing different
possible approaches.

Workload
Course workload:

30hin Class (lectures)
45h self-study during the semester
15h preparation for the exam
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5 MODULES Module: Entrepreneurship (EnTechnon) [M-WIWI-101488]

m 5.65 Module: Entrepreneurship (EnTechnon) [M-WIWI-101488]

Responsible:  Prof. Dr. Orestis Terzidis
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms German/English 4 14
Mandatory part (Election: 1 item)
T-WIWI-102864 | Entrepreneurship 3 CR | Terzidis
Compulsory Elective Courses (Election: between 1 and 2 items)
T-WIWI-102866 | Design Thinking 3 CR [ Terzidis
T-WIWI-113151 | Entrepreneurship Seasonal School 3 CR | Terzidis
T-WIWI-102865 | Business Planning 3 CR | Terzidis
T-WIWI-110985 | International Business Development and Sales 6 CR | Casenave, Klarmann,
Terzidis
T-WIWI-109064 | Joint Entrepreneurship Summer School 6 CR | Terzidis
T-WIWI-111561 | Startup Experience 6 CR | Terzidis
Supplementary Courses (Election: between 0 and 1 items)
T-WIWI-102894 | Entrepreneurship Research 3 CR | Terzidis
T-MACH-112882 | Innovation2Business - Innovation Strategy in the Industrial Corporate 4 CR | Albers
Practice
T-WIWI-102852 | Case Studies Seminar: Innovation Management 3 CR | Weissenberger-Eibl
T-WIWI-102893 | Innovation Management: Concepts, Strategies and Methods 3 CR | Weissenberger-Eibl
T-WIWI-102612 | Managing New Technologies 3CR | Reil3

Competence Certificate
The module examination takes place in the form of partial examinations (according to §4, 1-3 SPO) on

1. the Entrepreneurship lecture (3 CP),
2. one of the seminars of the Chair of Entrepreneurship and Technology Management (3 CP or 6 CP) and, if applicable
3. another course listed in the module.

The seminars of the chair are

Startup Experience

Design Thinking

Business planning for founders

Entrepreneurship research (this can be credited mainly in the seminar module, but also in the entrepreneurship module)
Joint Entrepreneurship School

Entrepreneurship Seasonal School

International Business Development and Sales

Founding in the field of IT security

Entrepreneurial Leadership & Innovation Management

The latter five seminars take place irregularly, as they are offered as part of projects.

The assessment of success is described for each course in the module. For courses with 3 CP in the compulsory elective and
supplementary courses, 1/2 of the overall grade results from the entrepreneurship lecture, 1/4 from one of the chair's seminars
with 3 CP and 1/4 from another course with 3 CP permitted in the module. If a course with 6 CP is selected in the compulsory
elective or supplementary offer, this is included in the overall grade with a weighting of 1/2. The overall grade is cut off after the
first decimal place.

Prerequisites
None
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5 MODULES Module: Entrepreneurship (EnTechnon) [M-WIWI-101488]

Competence Goal

Students are familiar with the basics and contents of entrepreneurship and ideally are able to start a company during or after their
studies. The courses are therefore structured sequentially in modules, although in principle they can also be attended in parallel. In
this way, the skills are taught to generate business ideas, to develop inventions into innovations, to write business plans for start-
ups and to successfully establish a company. In the lecture, the basics of entrepreneurship will be developed, in the seminars,
individual contents will be deepened. The overall learning objective is to enable students to develop and implement business ideas.

Content

The lectures form the basis of the module and give an overview of the overall topic. The seminars deepen the phases of the
foundation processes, in particular the identification of opportunities, the development of a value proposition (especially based on
inventions and technical innovations), the design of a business model, business planning, the management of a start-up, the
implementation of a vision as well as the acquisition on resources and the handling of risks. The lecture Entrepreneurship provides
an overarching and connecting framework for this.

Annotation
Please note: Seminars offered by Prof. Terzidis (or the members of his research group) are not eligible for crediting in a seminar
module of the WiWi degree programs. Exception: Seminar "Entrepreneurship Research".

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation
None
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5 MODULES Module: Environmental Economics [M-WIWI-101468]

m 5.66 Module: Environmental Economics [M-WIWI-101468]

Responsible:  Prof. Dr. Kay Mitusch
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German 4 2
Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-102650 | Energy and Environment 3,5 CR | Karl
T-WIWI-100007 | Transport Economics 4.5 CR | Mitusch, Szimba
T-WIWI-102615 | Environmental Economics and Sustainability 3 CR | Walz
T-WIWI-102616 | Environmental and Resource Policy 4 CR [ Walz
T-BGU-111102 Environmental Law 3 CR | Smeddinck

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The exams are offered at the
beginning of the recess period about the subject matter of the latest held lecture. Re-examinations are offerd at every ordinary
examination date. The assessment procedures are described for each course of the module seperately.

The overall grade for the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
The students

understand the treatment of non-market resources as well as future resource shortages
are able to model markets of energy and environmental goods

are able to assess the results of government intervention

know legal basics and are able to evaluate conflicts with regard to legal situation

Content

Environmental degradation and increasing resource use are global challenges, which have to be tackled on a worldwide level. The
module addresses these challenges from the perspective of economics, and imparts the fundamental knowledge of environmental
and sustainability economics, and environmental and resource policy to the students. Additional courses address environmental
law, environmental pressure, and applications to the transport sector.

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation
Knowledge of microeconomics is a prerequisite. For this reason, successful participation in the course Economics I (Microeconomics)
[2600012] or a comparable course is strongly recommended.
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5 MODULES Module: Experimental Economics [M-WIWI-101505]

m 5.67 Module: Experimental Economics [M-WIWI-101505]

Responsible:  Prof. Dr. Johannes Philipp Reif3
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German/English 4 5
Compulsory Elective Courses (Election: 2 items)
T-WIWI-102614 | Experimental Economics 4.5 CR | Weinhardt
T-WIWI-105781 | Incentives in Organizations 4,5 CR | Nieken
T-WIWI-102862 | Predictive Mechanism and Market Design 4,5CR | Reil3
T-WIWI-102863 | Topics in Experimental Economics 4,5CR | Reil

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites

None.
Competence Goal
Students
e are acquainted with the methods of Experimental Economics along with its strengths and weaknesses;
e understand how theory-guided research in Experimental Economics interacts with the development of theory;
e are provided with foundations in data analysis;
e design an economic experiment and analyze its outcome.
Content

The module Experimental Economics offers an introduction into the methods and topics of Experimental Economics. It also fosters
and extends knowledge in theory-guided experimental economics and its interaction with theory development. Throughout the
module, readings of selected papers are required.

Annotation
The course "Predictive Mechanism and Market Design" is offered every second winter semester, e.g. WS2013/ 14, WS2015/ 16, ...

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation
Basic knowledge in mathematics, statistics, and game theory is assumed.
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5 MODULES Module: Explainable Artificial Intelligence [M-INFO-106302]

m 5.68 Module: Explainable Artificial Intelligence [M-INFO-106302]

Responsible:  TT-Prof. Dr. Rudolf Lioutikov
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-INFO-112774 | Explainable Artificial Intelligence 3 CR | Lioutikov

Competence Certificate
See Partial Achievements (Teilleistung).

Competence Goal

e Students are able to understand problems and challenges of XAl

e Students can identify and differentiate different types and approaches of XAl
e Students can implement various XAl approaches

e Students understand current research questions and directions of XAl

Content

Recent advances in Machine Learning and Deep Learning in particular have lead to the imminent introduction of Al agents into a
wide variety of applications. However, the apparent “black-box” nature of these approaches hinders their application in both
critical systems and close human-robot interactions. The sub-field of eXplainable Artificial Intelligence (XAl) aims to address this
shortcoming. This lecture will introduce and discuss various concepts and methods of XAl and consider them from perspective of
Robot Learning and Human-Robot Interaction.

The lecture will start with a (brief) introduction into relevant deep learning approaches, before discussing interpretable scene, task
and behavior representations. Afterward the lecture will consider itself with Data-Driven and Goal-Driven Al. Finally, first
approaches that incorporate XAl and XAl-based human feedback directly into the learning process itself will be discussed. An
exemplary list of topics is given below:

e Introduction to XAl
o Interpretable Machine Learning vs Explainable Machine Learning

e Primer / Introduction to relevant Deep Learning Concepts
o MLPs and CNNs

o Graph Neural Networks

o Transformers

o Diffusion Models

> Score Based Methods

e Interpretable Structures

> Scene Representations

o Task Representations

- Behavior Representations

e Data-Driven Explainable Al: XAl Methods for
> Shapley Values

o Saliency Maps

o Concept Activation Vectors

o Linguistic Neuron Annotation

e Goal-Driven Explainable Al: XAl Methods for
o Generative Explaining Models

o Behavior Verbalization

o Behavior Visualization

e Interactive Learning
o Integrating Human Feedback
o Explanatory Interactive Learning

Workload

Arbeitsaufwand = 90h = 3ECTS
e ca 30h Vorlesungsbesuch

e ca 30h Nachbearbeitung

e ca 30h Prufungsvorbereitung
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5 MODULES Module: Explainable Artificial Intelligence [M-INFO-106302]

Recommendation

e Experience in Machine Learning is recommended, e.g. through prior coursework.

o The Computer Science Department offers several great lectures e.g., “Maschinelles Lernen - Grundlagen und Algorithmen” and
“Deep Learning”

¢ A good mathematical background will be beneficial

e Python / PyTorch experience could be beneficial when we discuss practical examples/implementations.
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5 MODULES Module: Finance 1 [M-WIWI-101482]

m 5.69 Module: Finance 1 [M-WIWI-101482]

Responsible:  Prof. Dr. Martin Ruckes
Prof. Dr. Marliese Uhrig-Homburg

Organisation:  KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 1
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-102643 | Derivatives 4,5 CR | Uhrig-Homburg
T-WIWI-102621 | Valuation 4,5 CR | Ruckes
T-WIWI-102647 | Asset Pricing 4.5 CR | Ruckes, Uhrig-
Homburg

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
The student

e has core skills in economics and methodology in the field of finance
e assesses corporate investment projects from a financial perspective
e isable to make appropriate investment decisions on financial markets

Content

The courses of this module equip the students with core skills in economics and methodology in the field of modern finance.
Securities which are traded on financial and derivative markets are presented, and frequently applied trading strategies are
discussed. A further focus of this module is on the assessment of both profits and risks in security portfolios and corporate
investment projects from a financial perspective.

Workload
The total workload for this module is approx. 270 hours (9 credits). The distribution is based on the credit points of the courses in
the module. The workload for courses with 4.5 credits is approx. 135 hours.

The total number of hours per course is calculated from the time required to attend the lectures and exercises, as well as the
examination times and the time required for an average student to achieve the learning objectives of the module for an average
performance.

Information Systems M.Sc.

Module Handbook as of 07/10/2024 103



5 MODULES Module: Finance 2 [M-WIWI-101483]

m 5.70 Module: Finance 2 [M-WIWI-101483]

Prof. Dr. Martin Ruckes
Prof. Dr. Marliese Uhrig-Homburg

Responsible:

Organisation: KIT Department of Economics and Management

Part of: Economics and Management (Business Administration)
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 10

Election notes
o o o o o o o L S B B B o o o o o S B B B R E o

This module will not count towards the degree until the module Finance 1 has also been successfully completed. If the module
Finance 1is booked out to the additional examinations, the Finance 2 module loses its curricular validity/valuation for the degree.

B

Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-113469 | Advanced Corporate Finance 4.5 CR | Ruckes
T-WIWI-110513 | Advanced Empirical Asset Pricing 4,5 CR | Thimme
T-WIWI-102647 | Asset Pricing 4.5 CR | Ruckes, Uhrig-
Homburg
T-WIWI-110995 | Bond Markets 4,5 CR | Uhrig-Homburg
T-WIWI-110997 | Bond Markets - Models & Derivatives 3 CR | Uhrig-Homburg
T-WIWI-110996 | Bond Markets - Tools & Applications 1,5 CR | Uhrig-Homburg
T-WIWI-109050 | Corporate Risk Management 4,5 CR | Ruckes
T-WIWI-102643 | Derivatives 4,5 CR | Uhrig-Homburg
T-WIWI-110797 | eFinance: Information Systems for Securities Trading 4.5 CR | Weinhardt
T-WIWI-102900 | Financial Analysis 4,5 CR | Luedecke
T-WIWI-102623 | Financial Intermediation 4,5 CR | Ruckes
T-WIWI-102646 | International Finance 3 CR | Uhrig-Homburg
T-WIWI-102621 | Valuation 4.5 CR | Ruckes

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
It is only possible to choose this module in combination with the module Finance 1. The module is passed only after the final partial
exam of Finance 1 is additionally passed.

Competence Goal
The student is in a position to discuss, analyze and provide answers to advanced economic and methodological issues in the field of
modern finance.

Content
The module Finance 2 is based on the module Finance 1. The courses of this module equip the students with advanced skills in
economics and methodology in the field of modern finance on a broad basis.

Annotation
The courses eFinance: Information Engineering and Management for Securities Trading [2540454] and Financial Analysis [2530205] can
be chosen from summer term 2015 on.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5 MODULES Module: Finance 3 [M-WIWI-101480]

m 5.71 Module: Finance 3 [M-WIWI-101480]

Prof. Dr. Martin Ruckes
Prof. Dr. Marliese Uhrig-Homburg

Responsible:

Organisation: KIT Department of Economics and Management

Part of: Economics and Management (Business Administration)

Recurrence Duration
Eachterm 1term

Credits Grading scale
9 Grade to atenth

Language Level Version
German/English 4 10

Election notes
o o o o o o o L S B B B o o o o o S B B B R E o

This module will not count towards the degree until the modules Finance 1 and Finance 2 have also been successfully completed.
If the modules Finance 1 and/or Finance 2 are booked out to the additional examinations, the Finance 3 module loses its curricular
validity/valuation for the degree.

B

Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-113469 | Advanced Corporate Finance 4.5 CR | Ruckes
T-WIWI-110513 | Advanced Empirical Asset Pricing 4,5 CR | Thimme
T-WIWI-102647 | Asset Pricing 4.5 CR | Ruckes, Uhrig-
Homburg
T-WIWI-110995 | Bond Markets 4,5 CR | Uhrig-Homburg
T-WIWI-110997 | Bond Markets - Models & Derivatives 3 CR | Uhrig-Homburg
T-WIWI-110996 | Bond Markets - Tools & Applications 1,5 CR | Uhrig-Homburg
T-WIWI-109050 | Corporate Risk Management 4,5 CR | Ruckes
T-WIWI-102643 | Derivatives 4,5 CR | Uhrig-Homburg
T-WIWI-110797 | eFinance: Information Systems for Securities Trading 4.5 CR | Weinhardt
T-WIWI-102900 | Financial Analysis 4,5 CR | Luedecke
T-WIWI-102623 | Financial Intermediation 4,5 CR | Ruckes
T-WIWI-102646 | International Finance 3 CR | Uhrig-Homburg
T-WIWI-102621 | Valuation 4.5 CR | Ruckes
T-WIWI-110933 | Web App Programming for Finance 4,5CR | Thimme

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
It is only possible to choose this module in combination with the module Finance 1and Finance 2. The module is passed only after the
final partial exams of Finance 1 and Finance 2 are additionally passed.

Competence Goal
The student is in a position to discuss, analyze and provide answers to advanced economic and methodological issues in the field of
modern finance.

Content
The courses of this module equip the students with advanced skills in economics and methodology in the field of modern finance on
abroad basis.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5 MODULES Module: Formal Systems [M-INFO-100799]

m 5.72 Module: Formal Systems [M-INFO-100799]

Responsible:  Prof. Dr. Bernhard Beckert
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101336 Formal Systems 6 CR | Beckert
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5MODULES

m 5.73 Module: Formal Systems I1: Application [M-INFO-100744]

Responsible:  Prof. Dr. Bernhard Beckert
Organisation:  KIT Department of Informatics

Module: Formal Systems II: Application [M-INFO-100744]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101281 Formal Systems II: Application 5 CR | Beckert
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5MODULES

Module: Formal Systems II: Theory [M-INFO-100841]

m 5.74 Module: Formal Systems I1: Theory [M-INFO-100841]

Responsible:  Prof. Dr. Bernhard Beckert
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101378 Formal Systems Il: Theory 5 CR | Beckert
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5 MODULES Module: Foundations for Advanced Financial -Quant and -Machine Learning Research [M-WIWI-105894]

5.75 Module: Foundations for Advanced Financial -Quant and -Machine Learning
Research [M-WIWI-105894]

Responsible:  Prof. Dr. Maxim Ulrich
Organisation:  KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth see Annotations 1term English 4 1
Mandatory
T-WIWI-111846 | Fundamentals for Financial -Quant and -Machine Learning Research | 9CR | Ulrich

Competence Certificate

Due to the professor’s research sabbatical, the BSc module “Financial Data Science” and MSc module “Foundations for
Advanced Financial -Quant and -Machine Learning Research” and the MSc module “Advanced Machine Learning and Data
Science” along with the respective examinations will not be offered in $52023. Bachelor and Master thesis projects are not
affected and will be supervised.

The module examination is an alternative exam assessment with a maximum score of 100 points to be achieved. These points are
distributed over 4 worksheets to be submitted during the semester. The worksheets cover the respective material of the module
and are handed out, worked on and assessed in lecture weeks 3 (10 points), 6 (20 points), 9 (30 points) and 12 (40 points).

The module-wide exam (all 4 worksheets) must be taken in the same semester.

The worksheets are a mixture of analytical tasks and programming tasks with financial data.

Competence Goal

This MSc module teaches students fundamental stats and analytics concepts, as well necessary financial economic intuition,
necessary to identify, design and execute interesting research questions in quant finance and financial machine learning.

Topics include: Maximum Likelihood learning of arma-garch models, expectation maximization learning applied to stochastic
volatility and valuation models, Kalman filter techniques to learn latent states, estimation of affine jump diffusion models with
options and higher-order moments, stochastic calculus, dynamic modeling of asset markets (bond, equity, options), equilibrium
determination of risk premiums, risk premiums for higher moment risk, risk decomposition (fundamental vs idiosyncratic), option-
implied return distributions, mixture-density-networks and neural nets.

Content

Learning Objectives: Skills and understanding of how to successfully set-up, execute and interpret financial data driven research
with the following methods: MLE, Kalman Filter, Expectation Maximization, Option Pricing, dynamic asset pricing theory,
backward-looking historical return densities, forward-looking options-implied return densities, mixture-density-network, neural
networks. Programming is not taught in this course, yet, some graded and non-graded exercises might make heavy use of software
based data analysis. See the course's pre-requisites and comments in the modul handbook.

Annotation

e Strongly recommended to have good knowledge in financial econometrics (MLE, OLS, GLS, ARMA-GARCH), mathematics
(differential equations, difference equations and optimization), investments (CAPM, factor models), asset pricing (SDF, SDF
pricing), derivatives (Black-Scholes, risk-neutral pricing), and programming of statistical concepts (Java or R or Python or
Matlabor Cor...)

e Strongly recommended to have a strong interest for interdisciplinary research work in statistics, programming, applied
math and financial economics.

e Students lacking the prior knowledge might find the resources of the Chair helpful: www.youtube.com/c/cram-kit.

Workload

The total workload for this course is approximately 270 hours. This is for a student with the appropriate prior knowledge in
financial econometrics, finance, mathematics and programming. Students without programming experience of statistical concepts
will need to invest extra time. Students who have struggled in math- or programming- or finance- oriented classes, will find this
course very challenging. Please check the pre-requisites and comments in the module handbook.
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5MODULES

m 5.76 Module: Fuzzy Sets [M-INFO-100839]

Responsible:  Prof. Dr.-Ing. Uwe Hanebeck
Organisation:  KIT Department of Informatics

Module: Fuzzy Sets [M-INFO-100839]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101376 Fuzzy Sets 6 CR | Hanebeck
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5MODULES

Module: Graph Partitioning and Graph Clustering in Theory and Practice [M-INFO-100758]

5.77 Module: Graph Partitioning and Graph Clustering in Theory and Practice [M-

INFO-

Responsible:

Organisation:

100758]

Prof. Dr. Peter Sanders
Dr.rer. nat. Torsten Ueckerdt

KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to a tenth Each summer term 1term German 4 2
Mandatory
T-INFO-101295 Graph Partitioning and Graph Clustering in Theory and Practice 4 CR | Sanders, Ueckerdt
T-INFO-110999 Graph Partitioning and Graph Clustering in Theory and Practice - 1 CR | Sanders, Ueckerdt

Practical
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5 MODULES Module: Growth and Agglomeration [M-WIWI-101496]

m 5.78 Module: Growth and Agglomeration [M-WIWI-101496]

Responsible:  Prof. Dr. Ingrid Ott
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 5
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-109194 | Dynamic Macroeconomics 4,5 CR | Brumm
T-WIWI-112816 | Growth and Development 4,5CR | Ott
T-WIWI-103107 | Spatial Economics 4,5CR | Ott

Competence Certificate
The assessment is carried out as partial written exams (see the lectures descriptions).

The overall grade for the module is the average of the grades for each course weighted by the credits.

Prerequisites
None

Competence Goal
The student

e gains deepened knowledge of micro-based general equilibrium models

¢ understands how based on individual optimizing decisions aggregate phenomena like economic growth or agglomeration
(cities / metropolises) result

e isabletounderstand and evaluate the contribution of these phenomena to the development of economic trends

e canderive policy recommendations based on theory

Content

The module includes the contents of the lectures Endogenous Growth Theory, Spatial Economics and Dynamic Macroeconomics. While
the first lecture focuses on dynamic programming in modern macroeconomics, the other two lectures are more formal and
analytical.

The common underlying principle of all three lectures in this module is that, based on different theoretical models, economic policy
recommendations are derived.

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation
Attendance of the course Introduction Economic Policy [2560280] is recommended.

Successful completion of the coursesEconomics I: MicroeconomicsandEconomics II: Macroeconomicsis required.
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5 MODULES Module: Hands-on Bioinformatics Practical [M-INFO-101573]

m 5.79 Module: Hands-on Bioinformatics Practical [M-INFO-101573]

Responsible:  Prof. Dr. Alexandros Stamatakis
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-103009 Hands-on Bioinformatics Practical 3 CR | Stamatakis

Information Systems M.Sc.

Module Handbook as of 07/10/2024 113



5 MODULES Module: Heterogeneous Parallel Computing Systems [M-INFO-100822]

m 5.80 Module: Heterogeneous Parallel Computing Systems [M-INFO-100822]

Responsible:  Prof. Dr. Wolfgang Karl
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101359 Heterogeneous Parallel Computing Systems 3 CR | Karl
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Module: Human Brain and Central Nervous System: Anatomy, Information

>MODULES Transfer, Signal Processing, Neurophysiology and Therapy [M-INFO-100725]

5.81 Module: Human Brain and Central Nervous System: Anatomy, Information
Transfer, Signal Processing, Neurophysiology and Therapy [M-INFO-100725]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each term 1term German 4 1
Mandatory
T-INFO-101262 Human Brain and Central Nervous System: Anatomy, Information 3 CR | Asfour, Spetzger

Transfer, Signal Processing, Neurophysiology and Therapy
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5MODULES

Module: Human Computer Interaction [M-INFO-100729]

m 5.82 Module: Human Computer Interaction [M-INFO-100729]

Responsible:  Prof. Dr.-Ing. Michael Beigl
Organisation:  KIT Department of Informatics
Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101266 Human-Machine-Interaction 6 CR | Beigl
T-INFO-106257 Human-Machine-Interaction Pass OCR | Beigl

Information Systems M.Sc.
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5 MODULES Module: Human Factors in Security and Privacy [M-WIWI-104520]

m 5.83 Module: Human Factors in Security and Privacy [M-WIWI-104520]

Responsible:  Prof. Dr. Melanie Volkamer

Organisation: KIT Department of Economics and Management

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 2
Mandatory
T-WIWI-109270 | Human Factors in Security and Privacy 4,5 CR | Volkamer
T-WIWI-108439 | Advanced Lab Security, Usability and Society 4,5 CR | Volkamer

Competence Certificate

The module examination is carried out in the form of partial examinations on the selected courses of the module, with which the
minimum requirement at creditpoints is fulfilled. The learning control is described in each course. The overall score of the module is
made up of the sub-scores weighted with creditpoints and is cut off after the first comma point.

Prerequisites

None

Competence Goal
Students...

Information Systems M.Sc.
Module Handbook as of 07/10/2024

know why many existing security and privacy mechanisms are not usable and why many awareness/education/training
approaches are not effective

can explain for concrete examples why these are not usable / not effective including why people are likely to face problems
with these

can explain what mental models are, why they are important and how they can be identified

know how to conduct a cognitive walkthrough to identify problems with existing mechanisms and approaches

know how to conduct semi-structured interviews

know how user studies in the security context differ from those conducted in other contexts

can explain the process of human centered security / privacy by design

know the advantages and disadvantages of various graphical password schemes

know concepts such as just in time and place security interventions
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5 MODULES Module: Human Factors in Security and Privacy [M-WIWI-104520]

Content

The history of information security and privacy has taught us that it takes more than technological innovation to develop effective
security and privacy mechanisms: Many aspects of information security and privacy actually depend on both technical and human
factors. As a result of focusing on the technical factors, we are seeing a persistent gap between theoretical security and actual
security in real world which becomes an increasing problem in the age of digitalization. The gap is mainly caused by strong and
actually unrealistic assumptions regarding the users’ knowledge and behavior.

Human factors in security and privacy research addresses several types of security and privacy mechanisms, e.g., authentication
mechanisms including text and graphical passwords, security and privacy indicators (such as the icons in the address bar of
nowadays web browsers) and security and privacy interventions like warning messages, permission dialogs and security and
privacy policies as well as corresponding configuration interfaces. Besides security and privacy mechanisms, human factors in
security and privacy researchers deal with security and privacy awareness, education, and training approaches.

‘Human factors in security & privacy’ research areas are:

¢ identifying users’ mental models using techniques such as (semi-)structured interviews or focus groups,

e evaluating existing approaches regarding their effectiveness in supporting their users in making secure decisions /
informed decisions in the context of privacy using techniques such as cognitive walkthroughs, lab user studies or even field
studies,

e proposing improved / new approaches and evaluating their effectiveness using the so called human-centered security /
privacy by design approach.

This module discusses the various problems of existing security and privacy mechanisms and security and privacy awareness/
education/training approaches. The lecture addresses relevant psychological and sociological aspects which are important to know
and to consider when developing more usable security/privacy mechanisms and more effective awareness/education/training
approaches. The human centered security and privacy by design approach is introduced. Furthermore, some of the methodologies
used in this area are explained and a subset of them is applied. Finally, positive examples, such as graphical passwords, are
introduced and discussed. Note,the main part of the exercise is replicating an interview based study. The main focus of the lab will
be to replicate a quantitative based user study.

Annotation
This new module can be chosen from winter term 2018/2019.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Human-Machine-Interaction in Anthropomatics: Basics [M-INFO-100824]

5.84 Module: Human-Machine-Interaction in Anthropomatics: Basics [M-
INFO-100824]

Responsible:  Prof. Dr.-Ing. Jlirgen Beyerer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each winter term 1term German 4 1
Mandatory
T-INFO-101361 Human-Machine-Interaction in Anthropomatics: Basics | 3CR | Beyerer, van de Camp

Information Systems M.Sc.
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5 MODULES Module: Humanoid Robotics Laboratory [M-INFO-105792]

m 5.85 Module: Humanoid Robotics Laboratory [M-INFO-105792]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German/English 4 2
Mandatory
T-INFO-111590 Humanoid Robotics Laboratory 6 CR | Asfour
Competence Goal

e Students will be able to independently understand, structure, analyze, and solve a complex humanoid robotics problem
using existing programming skills, alone or in a small team.
e Students can convey complex technical content in a presentation.

Content

In this practical course, a is worked on alone or in small teams with up to 3 students. Questions of humanoid robotics are dealt with,
such as semantic scene interpretation, active perception, planning of grasping and manipulation tasks, action representation with
motion primitives, and programming by demonstration.

The project work (alone or in groups) is performed largely independently but supported by scientific staff of the H2T. At the end of
the practical course, the work has to be documented and presented in a scientific talk.

Annotation

¢ Internship dates are always by arrangement with the supervising staff member.

¢ An extension work of the topic as a master thesis is possible in principle.

e The number of participants in this practical course is generally limited and varies with the number of available research
projects at the institute.

Workload

Practical course with 4 SWS, 6 LP.

6 LP corresponds to ca. 180 hours, thereof

ca. 10h Attendance time in project discussion meetings
ca. 10h Preparation and follow-up of the above

ca. 150h Self-study to work on the topic

ca. 10h Preparation and giving of a scientific presentation

Recommendation

e Very good programming skills in at least one high-level programming language are strongly recommended.
e Attendance of the lectures Robotics 1, Robotics 2, Robotics 3, as well as the robotics practical course are recommended.
e Project-specific recommendations (knowledge of C++, Python, ...) will be announced in the individual project descriptions
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5 MODULES Module: Incentives, Interactivity & Decisions in Organizations [M-WIWI-105923]

m 5.86 Module: Incentives, Interactivity & Decisions in Organizations [M-WIWI-105923]

Responsible:  Prof. Dr. Petra Nieken
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German/English 4 2
Elective Offer (Election:)
T-WIWI-105781 | Incentives in Organizations 4.5 CR | Nieken
T-WIWI-111912 | Advanced Topics in Digital Management 3 CR | Nieken
T-WIWI-111913 | Advanced Topics in Human Resource Management 3 CR [ Nieken
T-WIWI-111806 | Behavioral Lab Exercise 4.5 CR | Nieken, Scheibehenne
T-WIWI-113465 | Designing Interactive Systems: Human-Al Interaction 4,5 CR | Madche
T-WIWI-111099 | Judgement and Decision Making 4,5 CR | Scheibehenne
T-WIWI-111385 | Responsible Artificial Intelligence 4,5 CR | Weinhardt
T-WIWI-102614 | Experimental Economics 4,5 CR | Weinhardt
T-WIWI-111109 | KD?Lab Hands-On Research Course: New Ways and Tools in 4.5 CR | Weinhardt
Experimental Economics

Competence Certificate
The assessment is carried out as partial exams of the courses in this module. The assessment procedures are described for each
course in the module separately.

The overall grade of the module is the average of grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
Please refer to the course descriptions for potential restrictions regarding an individual course.

Competence Goal
The student

¢ understands and analyses challenges and objectives within organizations

e applies economic models and empirical methods to analyze and solve challenges with a focus on the workplace and future
of work

e understands the impact of digitalization and new information and communication technology on the work life and
management decisions

¢ knows how to apply scientific research methods and understands the underlying problems

Content

The module ,Incentives, Interactivity & Decisions in Organizations” offers an interdisciplinary approach to study incentive
structures, the role of interactivity in information systems, and decision making in organizations. The module specifically focuses
on topics related to the workplace and the future of work in organizations. The topics range from designing incentive systems and
interactive systems to leadership, decision making, as well as understanding human behavior. All courses in the module foster
active participation and allow students to learn state-of-the-art research methods and apply them to real-world challenges.

Workload
Total workload for 9 credits: approx. 270 hours.

Recommendation
Knowledge of Human Resource Management, microeconomics, game theory, and statistics is recommended.
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5 MODULES Module: Industrial Production Il [M-WIWI-101471]

m 5.87 Module: Industrial Production Il [M-WIWI-101471]

Responsible:  Prof. Dr. Frank Schultmann
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each winter term 1term German/English 4 6

Mandatory

T-WIWI-102631 | Planning and Management of Industrial Plants 5,5 CR | Schultmann
Supplementary Courses (Election: at most 1 item)

T-WIWI-102763 | Supply Chain Management with Advanced Planning Systems 3,5 CR | Bosch, Gobelt

T-WIWI-102826 | Risk Management in Industrial Supply Networks 3,5CR | Schultmann

T-WIWI-103134 | Project Management 3,5CR | Schultmann
Supplementary Courses (Election: at most 1 item)

T-WIWI-102634 | Emissions into the Environment 3,5CR | Karl

T-WIWI-112103 | Global Manufacturing 3,5CR | Sasse

T-WIWI-113107 | Life Cycle Assessment - Basics and Application Possibilities in an 3,5 CR | Schultmann

Industrial Context

Competence Certificate

The assessment is carried out as partial exams (according to section 4 (2), 1 SPO) of the core course Planning and Managing of
Industrial Plants [2581952] and one further single course of this module, whose sum of credits must meet the minimum
requirement of credits of this module. The assessment procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
The course Planning and Managing of Industrial Plants [2581952] and at least one additional activity are compulsory and must be
examined.

Competence Goal

e Students shall be able to describe the tasks of tactical production management with special attention drawn upon industrial
plants.

e Students shall understand the relevant tasks in plant management (projection, realisation and supervising tools for
industrial plants).

e Students shall be able to describe the special need of a techno-economic approach to solve problems in the field of tactical
production management.

e Students shall be proficient in using selected techno-economic methods like investment and cost estimates, plant layout,
capacity planning, evaluation principles of production techniques, production systems as well as methods to design and
optimize production systems.

e Students shall be able to evaluate techno-economical approaches in planning tactical production management with respect
to their efficiency, accuracy and relevance for industrial use.

Content

¢ Planning and Management of Industrial Plants: Basics, circulation flow starting from projecting to techno-economic
evaluation, construction and operating up to plant dismantling.

Annotation
Apart from the core course the courses offered are recommendations and can be replaced by courses from the Module Industrial
Production Ill.
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5 MODULES Module: Industrial Production Il [M-WIWI-101471]

Workload
Total effort will account to 270 hours (9 credit points) and can be allocated according to the credit point rating. Therefore, a course

with 3.5 credits requires an effort of approximately 105h and a course with 5.5 credits 165h.

The total effort for each course consists of attending lectures and tutorials, examination times and the time an average student
needs to prepare himself in order to pass the exam with an average grade.
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5 MODULES Module: Industrial Production Il [M-WIWI-101412]

m 5.88 Module: Industrial Production Il [M-WIWI-101412]

Responsible:  Prof. Dr. Frank Schultmann
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each summer term 1term German/English 4 6

Mandatory

T-WIWI-102632 | Production and Logistics Management | 5,5 CR | Schultmann
Supplementary Courses from Module Industrial Production Il (Election: at most 1 item)

T-WIWI-102634 | Emissions into the Environment 3,5CR | Karl

T-WIWI-112103 | Global Manufacturing 3,5CR | Sasse

T-WIWI-113107 | Life Cycle Assessment - Basics and Application Possibilities in an 3,5CR | Schultmann

Industrial Context

Supplementary Courses (Election: at most 1 item)

T-WIWI-102763 | Supply Chain Management with Advanced Planning Systems 3,5 CR | Bosch, Gobelt
T-WIWI-102826 | Risk Management in Industrial Supply Networks 3,5 CR | Schultmann
T-WIWI-103134 | Project Management 3,5 CR | Schultmann

Competence Certificate

The assessment is carried out as partial exams (according to section 4 (2), 1 SPO) of the core course Production and Logistics
Management [2581954] and further single courses of this module, whose sum of credits must meet the minimum requirement of
credits of this module. The assessment procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
The course Production and Logistics Management [2581954] and at least one additional activity are compulsory and must be
examined.

Competence Goal

Students describe the tasks concerning general problems of an operative production and logistics management.

Students describe the planning tasks of supply chain management.

Students use proficiently approaches to solve general planning problems.

Students explain the existing interdependencies between planning tasks and applied methods.

Students describe the mail goals and set-up of software supporting tools in production and logistics management (i.e. APS,
PPS-, ERP- and SCM System:s).

e Students discuss the scope of these software tools and their general disadvantages.

Content

¢ Planning tasks and exemplary methods of production planning and control in supply chain management.
e Supporting software tools in production and logistics management (APS, PPS- and ERP Systems).
e Project management in the field of production and supply chain management.

Annotation
Apart from the core course the courses offered are recommendations and can be replaced by courses from the Module Industrial
Production II.

Workload
The total amount of work for this module is approx. 270 hours (9 credits). The allocation is made according to the credit points of
the courses of the module.

The total number of hours per course results from the effort required to attend the lectures and exercises, as well as the
examination times and the time required to achieve the learning objectives of the module for an average student for an average
performance.
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5 MODULES Module: Information Systems in Organizations [M-WIWI-104068]

m 5.89 Module: Information Systems in Organizations [M-WIWI-104068]

Responsible:  Prof. Dr. Alexander Madche
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms English 4 5
Compulsory Elective Courses (Election: at least 9 credits)
T-WIWI-105777 | Business Intelligence Systems 4.5 CR | Madche
T-WIWI-113465 | Designing Interactive Systems: Human-Al Interaction 4,5 CR | Madche
T-WIWI-113459 | Practical Seminar: Human-Centered Systems 4,5 CR | Madche

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
The student

¢ has acomprehensive understanding of conceptual and theoretical foundations of informations systems in organizations

e isaware of the most important classes of information systems used in organizations:. process-centric, information-centric
and people-centric information systems.

e knows the most important activities required to execute in the pre-implementation, implementation and post-
implementation phase of information systems in organizations in order to create business value

¢ has adeep understanding of key capabilities of business intelligence systems and/or interactive information systems used
in organizations

Content

During the last decades we witnessed a growing importance of Information Technology (IT) in the business world along with faster
and faster innovation cycles. IT has become core for businesses from an operational company-internal and external customer
perspective. Today, companies have to rethink their way of doing business, from an internal as well as an external digitalization
perspective.

This module focuses on the internal digitalization perspective. The contents of the module abstract from the technical
implementation details and focus on foundational concepts, theories, practices and methods for information systems in
organizations. The students get the necessary knowledge to guide the successful digitalization of organizations. Each lecture in the
module is accompanied with a capstone project that is carried out in cooperation with an industry partner.

Annotation
New module starting summer term 2018.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Information Systems: Analytical and Interactive Systems [M-WIWI-104814]

5.90 Module: Information Systems: Analytical and Interactive Systems [M-
WIWI-104814]

Responsible:  Prof. Dr.-Ing. Klemens B6hm
Prof. Dr. Alexander Madche

Organisation:  KIT Department of Economics and Management

Part of: Information Systems
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 9

Compulsory Elective Area (Election:)

T-WIWI-108715 | Artificial Intelligence in Service Systems 4,5 CR | Satzger
T-WIWI-111219 | Artificial Intelligence in Service Systems - Applications in Computer 4.5 CR | Satzger
Vision
T-WIWI-109863 | Business Data Analytics: Application and Tools 4,5 CR | Weinhardt
T-WIWI-105777 | Business Intelligence Systems 4,5 CR | Madche
T-INFO-113124 Data Science 8 CR | Bohm
T-INFO-101317 Deployment of Database Systems 5CR | Béhm
T-INFO-111400 Database as a Service 5CR | Béhm
T-WIWI-113465 | Designing Interactive Systems: Human-Al Interaction 4,5 CR | Madche
T-WIWI-111267 | Intelligent Agent Architectures 4.5 CR | Geyer-Schulz
T-WIWI-110915 | Intelligent Agents and Decision Theory 4,5 CR | Geyer-Schulz
T-INFO-107499 | Context Sensitive Systems 5CR | Beigl
T-WIWI-102847 | Recommender Systems 4,5 CR | Geyer-Schulz
T-INFO-101326 Ubiquitous Computing 5CR | Beigl

Competence Certificate

The module examination takes place in the form of partial examinations in accordance with § 4 Para. 2 No. 1 - No. 3 SPO via courses
of the module amounting to a total of at least 9 LP.

The overall score of the module is formed from the credit-weighted scores of the partial examinations and truncated after the first
decimal place.

Competence Goal
The students

e are familiar with design principles of selected classes of modern analytical and interactive information systems and
associated technologies

e know modern database concepts and application scenarios of modern database systems, understand the necessity of
concepts for data analysis and can assess and compare approaches for the administration and analysis of large databases
with regard to their effectiveness and applicability.

e know methods and techniques for designing analytical systems in the specific area of customer relationship management

¢ have knowledge of the basics and advanced methods and techniques of interactive information systems, especially
context-sensitive and ubiquitous systems.

Content
In the module "Information Systems: Analytical and Interactive Systems" students learn about central design principles of selected
classes of modern information systems and associated technologies. The module focuses on analytical and interactive information
systems.

Workload

Total effort for 9 credit points: approx. 270 hours. The distribution is based on the credit points of the courses of the module
(120-135h for courses with 4.5 credit points). The total number of hours per course results from the effort required to attend
lectures and exercises, as well as the examination times and the time required to achieve the learning objectives of the module for
an average student for an average performance.
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5 MODULES Module: Information Systems: Engineering and Transformation [M-WIWI-104812]

5.91 Module: Information Systems: Engineering and Transformation [M-
WIWI-104812]

Responsible:  Prof. Dr. Sebastian Abeck
Prof. Dr. Ali Sunyaev

Organisation:  KIT Department of Economics and Management

Part of: Information Systems
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 5
Compulsory Elective Area (Election:)

T-INFO-112775 Access Control Systems: Models and Technology 5 CR | Hartenstein
T-WIWI-109863 | Business Data Analytics: Application and Tools 4,5 CR | Weinhardt
T-WIWI-109248 | Critical Information Infrastructures 4,5 CR | Sunyaev
T-WIWI-113460 | Engineering Interactive Systems: Al & Wearables 4,5 CR | Madche
T-WIWI-109270 | Human Factors in Security and Privacy 4,5 CR | Volkamer
T-INFO-101337 Internet of Everything 4 CR | Zitterbart
T-INFO-101323 IT-Security Management for Networked Systems 5 CR | Hartenstein
T-INFO-101319 Network Security: Architectures and Protocols 4 CR | Zitterbart
T-INFO-101381 Software Architecture and Quality 3 CR | Reussner
T-WIWI-102895 | Software Quality Management 4.5 CR | Oberweis
T-INFO-101271 Web Applications and Service-Oriented Architectures (I1) 4 CR | Abeck

Competence Certificate

The module examination takes place in the form of partial examinations in accordance with § 4 Para. 2 No. 1 - No. 3 SPO via courses
of the module amounting to a total of at least 9 LP.

The overall score of the module is formed from the credit-weighted scores of the partial examinations and truncated after the first
decimal place.

Competence Goal
The student

e learns techniques and procedures for the systematic development of high-quality software.

e can apply software quality assessment methods, evaluate results, and compare certification models.

o canreflect the content of the key concepts and technologies required to develop service-oriented Web applications and
model appropriate architectures, implement Web applications and assess their service characteristics.

e knows proven and novel concepts for the evaluation and analysis of (critical) IT infrastructures.

e knows methods and tools to successfully shape the digital transformation of companies under pursuit of a socio-technical
paradigm.

Content
The module "Information Systems: Engineering and Transformation" deals with the systematic development and management of
software, information systems/infrastructures and Internet-based services.

Workload

Total effort for 9 credit points: approx. 270 hours. The distribution is based on the credit points of the courses of the module
(120-135h for courses with 4.5 credit points). The total number of hours per course results from the effort required to attend
lectures and exercises, as well as the examination times and the time required to achieve the learning objectives of the module for
an average student for an average performance.
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5 MODULES Module: Information Systems: Internet-Based Markets and Services [M-WIWI-104813]

5.92 Module: Information Systems: Internet-Based Markets and Services [M-
WIWI-104813]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Part of: Information Systems
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 8

Compulsory Elective Area (Election:)

T-WIWI-109246 | Digital Health 4,5 CR | Sunyaev

T-WIWI-112757 | Digital Services: Innovation & Business Models 4,5 CR | Satzger

T-WIWI-107501 | Energy Market Engineering 4,5 CR | Weinhardt

T-WIWI-113460 | Engineering Interactive Systems: Al & Wearables 4,5 CR | Madche

T-WIWI-112823 | Platform & Market Engineering: Commerce, Media, and Digital 4.5 CR | Weinhardt
Democracy

Competence Certificate

The module examination takes place in the form of partial examinations in accordance with § 4 Para. 2 No. 1 - No. 3 SPO via courses
of the module amounting to a total of at least 9 LP.

The overall score of the module is formed from the credit-weighted scores of the partial examinations and truncated after the first
decimal place.

Competence Goal
The student

understands the importance and potential of digitizing products and services

can design digital markets and services with the associated business models.

knows methods and tools to successfully design the digital transformation of products and services.

acquires specific competencies for the digitization of domain-specific services, including healthcare and energy.

Content
The module "Information Systems: Internet-based Markets and Services" focuses on the design of Internet-based services and
markets from an economic and technical point of view.

Annotation

From summer semester 2023, the course Service Innovation will be offered with a revised course concept and content. The focus
will be on the closer integration of the topics of service innovation and digitalization. Current foundational content (e.g., on service
innovation challenges or human-centered innovation methods) will remain. New content will cover topics such as digital platforms
and ecosystems, loT and smart service innovation, and business models.

Workload

Total effort for 9 credit points: approx. 270 hours. The distribution is based on the credit points of the courses of the module
(120-135h for courses with 4.5 credit points). The total number of hours per course results from the effort required to attend
lectures and exercises, as well as the examination times and the time required to achieve the learning objectives of the module for
an average student for an average performance.
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5 MODULES Module: Innovation and Growth [M-WIWI-101478]

m 5.93 Module: Innovation and Growth [M-WIWI-101478]

Responsible:  Prof. Dr. Ingrid Ott
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term English 4 5
Compulsory Elective Courses (Election: between 9 and 10 credits)
T-WIWI-109194 | Dynamic Macroeconomics 4,5 CR | Brumm
T-WIWI-112822 | Economics of Innovation 4,5CR | Ott
T-WIWI-112816 | Growth and Development 4,5CR | Ott

Competence Certificate

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The exams are offered
at the beginning of the recess period about the subject matter of the latest held lecture. Re-examinations are offerd at every
ordinary examination date. The assessment procedures are described for each course of the module seperately.

The overall grade for the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
Students shall be given the ability to

e know the basic techniques for analyzing static and dynamic optimization models that are applied in the context of micro-
and macroeconomic theories

¢ understand the important role of innovation to the overall economic growth and welfare

¢ identify the importance of alternative incentive mechanisms for the emergence and dissemination of innovations

e explain, in which situations market interventions by the state, for example taxes and subsidies, can be legitimized, and
evaluate them in the light of economic welfare

Content

The module includes courses that deal with issues of innovation and growth in the context of micro-and macroeconomic theories.
The dynamic analysis makes it possible to analyze the consequences of individual decisions over time, and sheds light on the
tension between static and dynamic efficiency in particular. In this context is also analyzed, which policy is appropriate to carry out
corrective interventions in the market and thus increase welfare in the presence of market failure.

Workload
Total expenditure of time for 9 credits: 270 hours

Attendance time per lecture: 3x14h

Preparation and wrap-up time per lecture: 3x14h

Rest: Exam Preparation

The exact distribution is subject to the credits of the courses of the module.
Recommendation

Basic knowledge of micro- and macroeconomics is assumed, as taught in the courses Economics | [2600012], and Economics Il
[2600014]. In addition, an interest in quantitative-mathematical modeling is required.
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5 MODULES Module: Innovation Economics [M-WIWI-101514]

m 5.94 Module: Innovation Economics [M-WIWI-101514]

Responsible:  Prof. Dr. Ingrid Ott
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms English 4 4
Compulsory Elective Courses (Election: between 9 and 10 credits)
T-WIWI-112822 | Economics of Innovation 4,5 CR | Ott
T-WIWI-102906 | Methods in Economic Dynamics 1,5CR | Ott
T-WIWI-102789 | Seminar in Economic Policy 3CR|Ott

Competence Certificate

The assessment is carried out as partial written exams (according to Section 4(2), 1 of the examination regulation) of the single
courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The examinations are
offered every semester. Re-examinations are offered at every ordinary examination date. The assessment procedures are
described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
Students shall be given the ability to

understand the important role of innovation for economic growth and welfare

understand the relevance of alternative incentive mechanisms for the emergence and dissemination of innovations
know basic terms of product and innovation concepts

know fundamental concepts of innovation management

work with fundamental theoretical innovation models and to implement them in appropriate computer algebra systems
query appropriate data sources and to analyse and visualise them using statistical methods

Content
The module provides students with knowledge about implications of technological and organizational changes.

Addressed economic issues are incentives for developing innovations, diffusion processes, and associated effects. In this context
the module analyses appropriate policies in the presence of market failures to take corrective action on the market process and
thus to increase the dynamic efficiency of economies.

Furthermore, the module offers the possibility to learn about different aspects of theoretical modelling of innovation-based
growth as a part of the seminar and the methods-workshop. This includes the implementation of formal models in computer
algebra systems as well as recording, processing and econometric analysis of related data from relational databases (concerning for
example patents or trademarks). Moreover, methods of network theory are applied.

Finally, the module emphasises the business perspective: Issues of all stages of innovation processes will be discussed, from
innovation strategies up to the market commercialisation.

Workload
The total workload for this module is approx. 270 hours (9 credits). The allocation is based on the credit points of the courses in the
module.

The total number of hours per course results from the time required to attend the lectures, as well as the examination times and
the time required for an average student to achieve the learning objectives of the module for an average performance.

Recommendation
Basic knowledge of micro- and macroeconomics is assumed, as taught in the courses Economics | [2600012] and Economics Il
[2600014]. Further, it is assumed that students have interest in using quantiative-mathematical methods.
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5 MODULES Module: Innovation Management [M-WIWI-101507]

m 5.95 Module: Innovation Management [M-WIWI-101507]

Responsible:  Prof. Dr. Marion Weissenberger-Eibl
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 12
Mandatory
T-WIWI-102893 | Innovation Management: Concepts, Strategies and Methods 3 CR | Weissenberger-Eibl
Compulsory Elective Courses (Election: 1 item)
T-WIWI-113664 | Design Thinking in Practice 3 CR | Scheydt
T-WIWI-113663 | Development of Sustainable, Digital Business Models 3 CR | Duwe
T-WIWI-111823 | Successful Transformation Through Innovation 3 CR | Busch
T-WIWI-102852 | Case Studies Seminar: Innovation Management 3 CR [ Weissenberger-Eibl
T-WIWI-113849 | Al Innovation Ecosystems 3 CR | Beyer, Scheydt
T-WIWI-113716 | Leadership and Innovation 3 CR | Schulz-Kamm
T-WIWI-110263 | Methods in Innovation Management 3 CR | Weissenberger-Eibl
Supplementary Courses (Election: 1 item)
T-WIWI-102866 | Design Thinking 3 CR [ Terzidis
T-WIWI-113664 | Design Thinking in Practice 3 CR | Scheydt
T-WIWI-102864 | Entrepreneurship 3 CR | Terzidis
T-WIWI-111823 | Successful Transformation Through Innovation 3 CR [ Busch
T-WIWI-102852 | Case Studies Seminar: Innovation Management 3 CR | Weissenberger-Eibl
T-WIWI-113849 | Al Innovation Ecosystems 3 CR | Beyer, Scheydt
T-WIWI-113716 | Leadership and Innovation 3 CR | Schulz-Kamm
T-WIWI-110263 | Methods in Innovation Management 3 CR | Weissenberger-Eibl

Competence Certificate
The module examination takes the form of partial examinations (according to §4(2), 1-3 SPO) on the core course and other courses
of the module totaling at least 9 CP. The assessment of success is described for each course of the module.

The overall grade is based 50% on the lecture "Innovation Management: Concepts, Strategies and Methods", 25% on one of the
seminars of the Chair of Innovation and Technology Management and 25% on another course permitted in the module. The overall
grade is cut off after the first decimal place.

Prerequisites
The lecture “Innovation Management: Concepts, Strategies and Methods” and one of the seminars of the chair for Innovation and
Technology Management are compulsory. The third course can be chosen from the courses of the module.

Competence Goal

Students develop a comprehensive understanding of the innovation process and its conditionality. There is an additional focus on
the concepts and processes which are of particular relevance with regard to shaping the entire process. Various strategies and
methods are then taught based on this.

After completing the module, students should have developed a systemic understanding of the innovation process and be able to
shape this by developing and applying suitable methods.

Content

The Innovation Management: Concepts, Strategies and Methods lecture course teaches concepts, strategies and methods which
help students to form a systemic understanding of the innovation process and how to shape it. Building on this holistic
understanding, the seminar courses then go into the subjects in greater depth and address specific processes and methods which
are central to innovation management.

Annotation
Seminars offered by Prof. Terzidis (or the members of his research group) are not eligible for crediting in a seminar module of the
WiWi degree programs. Exception: Seminar "Entrepreneurship Research".
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5 MODULES Module: Innovation Management [M-WIWI-101507]

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation
None
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5 MODULES Module: Innovative Concepts for Programming Industrial Robots [M-INFO-100791]

5.96 Module: Innovative Concepts for Programming Industrial Robots [M-
INFO-100791]

Responsible:  Prof. Dr.-Ing. Bjorn Hein
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to a tenth Each summer term 1term German 4 1
Mandatory
T-INFO-101328 Innovative Concepts for Programming Industrial Robots | 4CR | Hein
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5 MODULES Module: Intellectual Property Law [M-INFO-101215]

m 5.97 Module: Intellectual Property Law [M-INFO-101215]

Responsible:  N.N.
Organisation:  KIT Department of Informatics
Partof: Law

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 5
Intellectual Property Law (Election: at least 1 item as well as at least 9 credits)

T-INFO-101308 | Copyright 3CR|N.N.
T-INFO-101313 | Trademark and Unfair Competition Law 3 CR | Matz
T-INFO-101307 Internet Law 3CR[N.N.
T-INFO-108462 Selected Legal Issues of Internet Law 3CR|[N.N.
T-INFO-101310 Patent Law 3 CR | Werner

Competence Certificate
see partial achievements

Prerequisites
None

Competence Goal
The student

¢ has detailed knowledge of the main intellectual property rights,

e analyzes and evaluates complex issues and leads them to a legal solution,

¢ translates the legal principles into contracts on the use of intellectual property and solves more complex infringement
cases

¢ knows and understands the main features of registration procedures and has a broad overview of legal issues raised by the
Internet.

e analyzes, assesses and evaluates relevant legal issues from a legal, information technology and legal policy perspective,
economic and legal policy perspectives

Content

The module provides knowledge in the core areas of intellectual property law and core topics of internet law. It explains the
requirements and the necessary procedure for protecting inventions and industrial marks nationally and internationally. In
addition, the necessary know-how is taught to use intellectual property rights and to defend intellectual property rights against
attacks by third parties.

Workload

The total workload for this module is approximately 270 hours (9 credits). The allocation is based on the credits of the courses of
the module. The workload for courses with 3 credits is about 90 hours.The total number of hours per course results from the effort
required to attend the lectures as well as the examination times and the time required to achieve the learning objectives of the
module for an average student for an average performance.
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5 MODULES Module: Intelligent Systems and Services [M-WIWI-101456]

m 5.98 Module: Intelligent Systems and Services [M-WIWI-101456]

Responsible:  Dr.-Ing. Tobias Kafer
Organisation: KIT Department of Economics and Management

Partof:  Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 8
Compulsory Elective Courses (Election: between 9 and 10 credits)
T-WIWI-102661 | Database Systems and XML 4.5 CR | Oberweis
T-WIWI-106423 | Information Service Engineering 4,5 CR | Sack
T-WIWI-112685 | Modeling and Simulation 4,5 CR | Lazarova-Molnar
T-WIWI-110548 | Advanced Lab Informatics (Master) 4.5 CR | Professorenschaft des
Instituts AIFB

T-WIWI-102666 | Knowledge Discovery 4.5 CR | Kafer
T-WIWI-110848 | Semantic Web Technologies 4.5 CR | Kéifer

Competence Certificate
The assessment mix of each course of this module is defined for each course separately. The final mark for the module is the
average of the marks for each course weighted by the credits and truncated after the first decimal.

Algorithms for Internet Applications [T-WIWI-102658]: The examination will be offered latest until summer term 2017 (repeaters
only).

Prerequisites

None
Competence Goal
Students
e know the different machine learning procedures for the supervised as well as the unsupervised learning,
o identify the pros and cons of the different learning methods,
e apply the discussed network learning methods in specific scenarios,
e compare the practicality of methods and algorithms with alternative approaches.
Content

In the broader sense learning systems are understood as biological organisms and artificial systems which are able to change their
behavior by processing outside influences. Network leaning methods based on symbolic, statistic and neuronal approaches are the
focus of Computer Sciences.

In this module the most important network learning methods are introduced and their applicability is discussed with regard to
different information sources such as data texts and images considering especially procedures for knowledge acquirement via data
and text mining, natural analogue procedures as well as the application of organic learning procedures within the finance sector.

Annotation
Detailed information on the recognition of examinations in the field of Informatics can be found at http://www.aifb.kit.edu/web/
Auslandsaufenthalt.
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5 MODULES Module: Interactive Computer Graphics [M-INFO-100732]

m 5.99 Module: Interactive Computer Graphics [M-INFO-100732]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1term German/English 4 1
Mandatory
T-INFO-101269 Interactive Computer Graphics 5 CR | Dachsbacher
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5MODULES

m 5.100 Module: Internet of Everything [M-INFO-100800]

Responsible:  Prof. Dr. Martina Zitterbart
Organisation:  KIT Department of Informatics

Module: Internet of Everything [M-INFO-100800]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101337 Internet of Everything 4 CR | Zitterbart

Information Systems M.Sc.
Module Handbook as of 07/10/2024

137



5 MODULES Module: Introduction to Bioinformatics for Computer Scientists [M-INFO-100749]

5.101 Module: Introduction to Bioinformatics for Computer Scientists [M-
INFO-100749]

Responsible:  Prof. Dr. Alexandros Stamatakis
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each winter term 1term German 4 1
Mandatory
T-INFO-101286 Introduction to Bioinformatics for Computer Scientists | 3CR | Stamatakis
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5 MODULES Module: Introduction to Quantum Computing (IQC) [M-INFO-106101]

m 5.102 Module: Introduction to Quantum Computing (IQC) [M-INFO-106101]

Responsible:  Prof. Dr. Bernhard Beckert
Prof. Dr.-Ing. Ina Schaefer

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each winter term 1term German/English 4 1
Mandatory

T-INFO-112344 Introduction to Quantum Computing (IQC)

3 CR | Beckert, Schaefer
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5MODULES

Module: Introduction to Video Analysis [M-INFO-100736]

m 5.103 Module: Introduction to Video Analysis [M-INFO-100736]

Responsible:  Prof. Dr.-Ing. Jiirgen Beyerer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term German 4 1
Mandatory

T-INFO-101273 Introduction to Video Analysis

3 CR | Beyerer
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5MODULES

Module: IT Security [M-INFO-106315]

m 5.104 Module: IT Security [M-INFO-106315]

Responsible: Prof. Dr. J6rn Miller-Quade
TT-Prof. Dr. Christian Wressnegger

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each winter term 1term German/English 4 2
Mandatory
T-INFO-112818 IT Security 6 CR | Mller-Quade,
Wressnegger

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
Students
¢ have in-depth knowledge of cryptography and IT security

¢ know and understands sophisticated techniques and security primitives to achieve the protection goals

e know and understand scientific evaluation and analysis methods of IT security (game-based formalization of confidentiality and

integrity, security and anonymity notions)

¢ have a good understanding of types of data, personal data, legal and technical fundamentals of privacy protection
e know and understand the fundamentals of system security (buffer overflow, return-oriented programming, ...)
e know different mechanisms for anonymous communication (TOR, Nym, ANON) and can assess their effectivity

Content

This advanced mandatory module deepens different topics of IT security. These include in particular:

o Elliptic curve cryptography

e Threshold cryptography

e Zero-knowledge proofs

e Secret sharing

e Secure multi-party computation and homomorphic encryption
e Methods of IT security (game-based analysis and the UC model)
e Crypto-currencies and consensus through proof-of-work/stake
e Anonymity on the Internet, anonymity with online payments

e Privacy-preserving machine learning

e Security of machine learning

e System security and exploits

e Threat modeling and quantification of IT security

Workload

Course workload:

1. Attendance time: 56 h

2. Self-study: 56 h

3. Preparation for the exam: 68 h

Recommendation
Attendance of the lecture Information Security is recommended.

Literature
Literature:

o Katz/Lindell: Introduction to Modern Cryptography (Chapman & Hall)

e Schéifer/RoBberg: Netzsicherheit (dpunkt)
e Anderson: Security Engineering (Wiley, and online)
o Stallings/Brown: Computer Security (Pearson)

e Pfleeger, Pfleeger, Margulies: Security in Computing (Prentice Hall)
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5 MODULES Module: IT-Security Management for Networked Systems [M-INFO-100786]

m 5.105 Module: IT-Security Management for Networked Systems [M-INFO-100786]

Responsible:  Prof. Dr. Hannes Hartenstein
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101323 IT-Security Management for Networked Systems 5 CR | Hartenstein
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5 MODULES Module: Lab Course Heterogeneous Computing [M-INFO-104072]

m 5.106 Module: Lab Course Heterogeneous Computing [M-INFO-104072]

Responsible:  Prof. Dr. Wolfgang Karl
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Irregular 1lterm German/English 4 1
Mandatory
T-INFO-108447 Lab Course Heterogeneous Computing 6 CR | Karl

Prerequisites
None
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5MODULES

Module: Lab Project: Speech Translation [M-INFO-105997]

m 5.107 Module: Lab Project: Speech Translation [M-INFO-105997]

Responsible:  Prof. Dr. Jan Niehues
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-112175 Lab Project: Speech Translation 6 CR | Niehues
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5 MODULES Module: Lab: Efficient Parallel C++[M-INFO-103506]

m 5.108 Module: Lab: Efficient Parallel C++ [M-INFO-103506]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Irregular 1term English 4 1
Mandatory
T-INFO-106992 Lab: Efficient Parallel C++ 6 CR | Sanders

Competence Certificate
See partial archievement.

Prerequisites
See partial archievement.

Competence Goal

The students

- can use the methods of algorithm engineering in order to

implement and evaluate given algorithmic problems and data structures in

C++.

- recognize factors that lead to inefficient code and can, if possible, replace them with more efficient constructions.

- understand how to use the presented techniques for parallelization and to generate thread-safe codes with the given means.

- know the features of the standard library and are able to use them selectively.

- can test the codes generated by them for correctness and performance, furthermore they can represent and analyze the obtained
results.

Content

In this practical course students solve multiple programming tasks in C++. The main focus is on the efficient implementation and
their evaluation through extensive experiments. The programming tasks

are motivated by scientific work in the field of algorithm engineering.

They cover complex algorithms as well as advanced data structures, furthermore advanced programming techniques and
parallelization (thread management capabilities of the standard library).

Workload

~ 10h attendance time

~ 10h discussion/assessment of the regular solutions (with preparation)
~ 15h designing the individual final assignment

~ 25h presentation of the individual final task

~ 120h working on the tasks (implementation and evaluation)
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5 MODULES Module: Lab: Graph Visualization in Practice [M-INFO-103302]

m 5.109 Module: Lab: Graph Visualization in Practice [M-INFO-103302]

Responsible:  Dr.rer.nat. Torsten Ueckerdt
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-106580 Lab: Graph Visualization in Practice 5 CR | Ueckerdt
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5 MODULES Module: Lab: Internet of Things (IoT) [M-INFO-103706]

m 5.110 Module: Lab: Internet of Things (1oT) [M-INFO-103706]

Responsible:  Prof. Dr.-Ing. Jorg Henkel
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each term 1term English 4 1
Mandatory
T-INFO-107493 Lab: Internet of Things (loT) 4 CR | Henkel

Prerequisites
None

Information Systems M.Sc.

Module Handbook as of 07/10/2024 147



5 MODULES Module: Lab: Low Power Design and Embedded Systems [M-INFO-104031]

m 5.111 Module: Lab: Low Power Design and Embedded Systems [M-INFO-104031]

Responsible:  Prof. Dr.-Ing. Jorg Henkel
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each term 1term English 4 2
Mandatory
T-INFO-108323 Lab: Low Power Design and Embedded Systems 4 CR | Henkel

Information Systems M.Sc.

Module Handbook as of 07/10/2024 148



5 MODULES Module: Laboratory Course Algorithm Engineering [M-INFO-102072]

m 5.112 Module: Laboratory Course Algorithm Engineering [M-INFO-102072]

Responsible:  TT-Prof. Dr. Thomas Blasius
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Irregular 1lterm German/English 4 1
Mandatory
T-INFO-104374 | Laboratory Course Algorithm Engineering 6 CR | Blasius, Ueckerdt
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5 MODULES Module: Laboratory in Cryptoanalysis [M-INFO-101559]

m 5.113 Module: Laboratory in Cryptoanalysis [M-INFO-101559]

Responsible:  Prof. Dr. Dennis Hofheinz
Prof. Dr. J6rn Miller-Quade

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each term 1term German 4 1
Mandatory

T-INFO-102990 Laboratory in Cryptoanalysis

3CR | Muller-Quade
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5MODULES

m 5.114 Module: Laboratory in Cryptography [M-INFO-101558]

Responsible: Prof. Dr. J6rn Miller-Quade
Organisation:  KIT Department of Informatics

Module: Laboratory in Cryptography [M-INFO-101558]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German 4 1
Mandatory

T-INFO-102989 Laboratory in Cryptography

3CR | Muller-Quade
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5MODULES

m 5.115 Module: Laboratory in Security [M-INFO-101560]

Responsible: Prof. Dr. J6rn Miller-Quade
Organisation:  KIT Department of Informatics

Module: Laboratory in Security [M-INFO-101560]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term German 4 1
Mandatory

T-INFO-102991 Laboratory in Security

4CR | Muller-Quade

Information Systems M.Sc.
Module Handbook as of 07/10/2024

152



5 MODULES Module: Introduction to Quantum Machine Learning [M-INFO-106742]

m 5.116 Module: Introduction to Quantum Machine Learning [M-INFO-106742]

Responsible:  Prof. Dr. Achim Streit
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term German 4 1
Mandatory
T-INFO-113556 Introduction to Quantum Machine Learning 3 CR | Kiihn, Kiihn

Competence Certificate
see partial achievement

Competence Goal

Students have a systematic understanding of the issues surrounding the use of currently available quantum computers and of
solution approaches from the field of hybrid quantum machine learning. They will be able to transfer these findings to other
problems and, in particular, evaluate the efficiency and feasibility for different data sets in practice. In addition, they will be able to
interpret and understand current research results in quantum machine learning with the knowledge you have acquired.

After successfully completing the course, students will be able to

e Explain the basic concepts, motivation and challenges of quantum computing and quantum machine learning as well as
current hybrid approaches;

e Analyze problems, select suitable approaches, describe them mathematically and convert them into circuit notation and
apply them;

o Design their own solutions based on the concepts learned in the lecture and evaluate their efficiency.

Content

This module aims to familiarize students with the theoretical and practical aspects of the hybrid use of quantum circuits in classical
machine learning algorithms. In the first part of the lecture, the necessary mathematical foundations of quantum systems and their
representation by qubits and quantum circuits are summarized before the advantages and possibilities of quantum computing are
demonstrated on the basis of known quantum algorithms. Finally, an overview of current hybrid approaches in the field of quantum
machine learning (OML) and their possible applications and limitations is provided:

e Fundamentals and basic concepts
- Theoretical and practical basics of quantum computing
- Taxonomy of quantum machine learning
e Overview of QML algorithms, e.g.
- Variational Quantum Eigensolver
- Quantum Approximat Optimization Algorithm
- Quantum Autoencoder
- Quantum Convolutional Neural Networks
- Quantum Generative Adversarial Neural Networks
- Quantum Kernels
e Current challenges, e.g.
- Noise
- Barren Plateaus

The module focuses in particular on the applicability to today's quantum computers and the scalability of the approaches
presented.

Workload

- Lecture attendance: 23h (2 SWS x 15)

- Preparation and follow-up: 45h (2 x 2 SWS x 15)
- Exam preparation: 22h

- Total: 90h / 30 = 3 credits

Recommendation

- Attendance of the lecture "Machine Learning 1 - Basic Methods" is recommended
- Attendance of the lecture "Introduction to Quantum Computing" is recommended
- Knowledge of linear algebra is recommended

- Programming skills in Python are helpful
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5MODULES

m 5.117 Module: Localization of Mobile Agents [M-INFO-100840]

Responsible:  Prof. Dr.-Ing. Uwe Hanebeck
Organisation:  KIT Department of Informatics

Module: Localization of Mobile Agents [M-INFO-100840]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101377 Localization of Mobile Agents 6 CR | Hanebeck
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5 MODULES Module: Logical Foundations of Cyber-Physical Systems [M-INFO-106102]

m 5.118 Module: Logical Foundations of Cyber-Physical Systems [M-INFO-106102]

Responsible:  Prof. Dr. André Platzer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term English 4 3
Mandatory
T-INFO-112360 | Logical Foundations of Cyber-Physical Systems 6 CR | Platzer

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

In modeling and control, successful students will

- understand core principles behind CPS. A solid understanding of these principles is important for anyone who wants to integrate
cyber and physical components to solve problems that no part could solve alone.

- develop models and controls. In order to understand, design, and analyze CPS, it is important to be able to develop models for the
relevant aspects of a CPS design and to design controllers for the intended functionalities based on appropriate specifications,
including modeling with differential equations.

- identify relevant dynamical aspects. It is important to be able to identify which types of phenomena influence a property of a
system. These allow us to judge, for example, where it is important to manage adversarial effects, or where a nondeterministic
model is sufficient.

In computational thinking, successful students should be able to

- identify safety specifications and critical properties. In order to develop correct CPS designs, it is important to identify what
“correctness” means, how a design may fail to be correct, and how to make it correct.

- understand abstraction in system designs. The power of abstraction is essential for the modular organization of CPS, and the
ability to reason about separate parts of a system independently.

- express pre- and post-conditions and invariants for CPS models. Pre- and post-conditions allow us to capture under which
circumstance it is safe to run a CPS or a part of a CPS design, and what safety entails. They allow us to achieve what abstraction and
hierarchies achieve at the system level: decompose correctness of a full CPS into correctness of smaller pieces. Invariants achieve a
similar decomposition by establishing which relations of variables remain true no matter how long and how often the CPS runs.

- reason rigorously about CPS models. Reasoning is required to ensure correctness and find flaws in CPS designs. Both informal
and formal reasoning in a logic are important objectives for being able to establish correctness, which includes rigorous reasoning
about differential equations.

In CPS skills, successful students will be able to

- understand the semantics of a CPS model. What may be easy in a classical isolated program becomes very demanding when that
program interfaces with effects in the physical world.

- develop an intuition for operational effects. Intuition for the joint operational effect of a CPS is crucial, e.g., about what the effect
of a particular discrete computer control algorithm on a continuous plant will be.

- understand opportunities and challenges in CPS and verification. While the beneficial prospects of CPS for society are
substantial, it is crucial to also develop an understanding of their inherent challenges and of approaches for minimizing the impact
of potential safety hazards. Likewise, it is important to understand the ways in which formal verification can best help improve the
safety of system designs.
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5 MODULES Module: Logical Foundations of Cyber-Physical Systems [M-INFO-106102]

Content

Cyber-physical systems (CPSs) combine cyber capabilities (computation and/or communication) with physical capabilities (motion
or other physical processes). Cars, aircraft, and robots are prime examples, because they move physically in space in a way that is
determined by discrete computerized control algorithms. Designing these algorithms to control CPSs is challenging due to their
tight coupling with physical behavior. At the same time, it is vital that these algorithms be correct, since we rely on CPSs for safety-
critical tasks like keeping aircraft from colliding. In this course we will strive to answer the fundamental question posed by
Jeannette Wing:

“How can we provide people with cyber-physical systems they can bet their lives on?”

The cornerstone of this course design are hybrid programs (HPs), which capture relevant dynamical aspects of CPSs in a simple
programming language with a simple semantics. One important aspect of HPs is that they directly allow the programmer to refer to
real-valued variables representing real quantities and specify their dynamics as part of the HP.

This course will give you the required skills to formally analyze the CPSs that are all around us—from power plants to pacemakers
and everything in between—so that when you contribute to the design of a CPS, you are able to understand important safety-
critical aspects and feel confident designing and analyzing system models. It will provide an excellent foundation for students who
seek industry positions and for students interested in pursuing research.

Annotation
Course web page: https://Ifcps.org/course/Ifcps.html

Workload

6 ECTS from 180h of coursework consisting of

-22.5h=15*1.5h from 3 SWS lectures

-12h=8* 1.5h from 1 SWS exercises

- 90h preparation, reading textbook, studying - 40h solving exercises
- 15h exam preparation

Recommendation

The course assumes prior exposure to basic computer programming and mathematical reasoning. This course covers the basic
required mathematical and logical background of cyber-physical systems. You will be expected to follow the textbook as needed:
André Platzer. Logical Foundations of Cyber-Physical Systems. Springer 2018. DOI:10.1007/978-3-319-63588-0
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5MODULES

m 5.119 Module: Low Power Design [M-INFO-100807]

Responsible:  Prof. Dr.-Ing. Jorg Henkel
Organisation:  KIT Department of Informatics

Module: Low Power Design [M-INFO-100807]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101344 | Low Power Design 3 CR | Henkel
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5 MODULES Module: Machine Learning [M-WIWI-103356]

m 5.120 Module: Machine Learning [M-WIWI-103356]

Responsible:  Prof. Dr.-Ing. Johann Marius ZélIner
Organisation: KIT Department of Economics and Management

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 3
Compulsory Elective Courses (Election: )

T-WIWI-106340 | Machine Learning 1 - Basic Methods 4.5 CR | Zollner
T-WIWI-106341 | Machine Learning 2 - Advanced Methods 4,5 CR | Zéllner
T-WIWI-109985 | Project Lab Cognitive Automobiles and Robots 5CR | Zollner
T-WIWI-109983 | Project Lab Machine Learning 5CR | Zollner

Competence Certificate

The module examination is carried out in the form of partial examinations on the selected courses of the module, with which the
minimum requirement at creditpoints is fulfilled. The learning control is described in each course. The overall score of the module is
made up of the sub-scores weighted with creditpoints and is cut off after the first comma point.

Prerequisites

None
Competence Goal
Students
e Gain knowledge of basic methods in the field of machine learning.
e Understand advanced machine learning concepts and their possible applications.
e Canclassify, formally describe and evaluate machine learning methods.
e Can apply their knowledge for the selection of suitable models and methods for selected problems in the field of machine
learning.
Content

The topic of machine learning considering real-world challenges of complex application domains is a rapidly expanding field of
knowledge and the subject of numerous research and development projects. Large parts of modern Al methods are based on
machine-learned models.

The Machine Learning 1 course introduces students to the rapidly evolving field of machine learning by providing a solid
foundation that covers the major concepts and techniques in the field. Students will explore various methods of supervised,
unsupervised, and reinforcement learning, as well as associated model types ranging from simple linear classifiers to more complex
models, such as Deep Neural Networks.

The lecture "Machine Learning 2" covers advanced and modern machine learning methods. Modern learning methods like Self-
Supervised-Learning and Contrastive Learning as well as model architectures like Diffusion Models, Transformers, Graph Neural
Networks, are introduced.

In the practical courses, scientific tasks in the field of autonomous driving or robotics are solved with modern machine learning
methods. There, the techniques of machine learning are practically oriented.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Machine Learning - Foundations and Algorithms [M-INFO-105778]

m 5.121 Module: Machine Learning - Foundations and Algorithms [M-INFO-105778]

Responsible:  Prof. Dr. Gerhard Neumann
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1term English 4 2
Mandatory
T-INFO-111558 | Machine Learning - Foundations and Algorithms 6 CR | Neumann

Competence Certificate
See partial achivements (Teilleistung)

Prerequisites
See partial achivements (Teilleistung)

Competence Goal

¢ Students acquire knowledge of the basic methods of Machine Learning

o Students acquire the mathematical knowledge to understand the theoretical foundations of Machine Learning

e Students can categorize, formally describe and evaluate methods of Machine Learning

e Students can apply their knowledge to select appropriate models and methods for selected problems in the field of Machine
Learning.

Content

The field of Machine Learning has made enormous progress in recent years and good knowledge of Machine Learning is becoming
increasingly in demand on the job market. Machine Learning describes the acquisition of knowledge by an artificial system based
on experience or data. Rules or certain calculations no longer have to be manually coded but can be extracted from data by
intelligent systems.

This lecture provides an overview of essential and current methods of Machine Learning. After reviewing the necessary
mathematical background, the lecture primarily deals with algorithms for classification, regression, and density estimation, with a
focus on the mathematical understanding of probabilistic methods and neural networks.

Examples of topics include:

- Basics in Linear Algebra, Probability Theory, Optimization and Constraint Optimization
- Linear Regression

- Linear Classification

- Model Selection, Overfitting, and Regularization
- Support Vector Machines

- Kernel Methods

- Bayesian Learning and Gaussian Processes

- Neural Networks

- Dimensionality Reduction

- Density estimation

- Clustering

- Expectation Maximization

- Graphical Models

Workload

180h, aufgeteilt in:

e ca45h Vorlesungsbesuch

e ca 15h Ubungsbesuch

e ca 90h Nachbearbeitung und Bearbeitung der Ubungsblatter
e ca 30h Prifungsvorbereitung

Recommendation
See partial achivements (Teilleistung)
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5 MODULES Module: Machine Learning for Natural Sciences with Exercises [M-INFO-105630]

5.122 Module: Machine Learning for Natural Sciences with Exercises [M-
INFO-105630]

Responsible:  TT-Prof. Dr. Pascal Friederich
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each summer term 1term English 4 3
Mandatory
T-INFO-110822 Machine Learning for Natural Sciences 3 CR | Friederich
T-INFO-111259 Machine Learning for Natural Sciences - Pass 3 CR | Friederich

Competence Certificate
See partial achivements (Teilleistung)

Prerequisites
See partial achivements (Teilleistung)

Competence Goal

Qualification Objectivesi

e Students are able to name relevant machine learning methods, describe them, as well as develop independent proposals on how
questions in the natural sciences and material sciences can be answered using machine learning methods.

Learning Objectives

o Necessary knowledge for the selection and, if necessary, the adaptation of suitable machine learning models.

e Knowledge about data availability and, if necessary, planning of training data generation

e Knowledge of practical implementation, training, and systematic evaluation of machine learning models in python using common
libraries (sklearn, TensorFlow, Keras, PyTorch, etc.)

e Knowledge of ways and means to systematically analyze and interpret results.

Content

This module covers the theoretical and practical aspects of machine learning methods and their application to problems in natural
sciences, especially in materials science and chemistry. Students gain insight into machine learning fundamentals as well as current
research topics of this still young interdisciplinary field. Topics covered include the application of machine learning methods for
medical image analysis, sequence analysis and generation, the prediction of material and molecular properties, generative models
for materials design, Bayesian methods for decision making in autonomous experiments, as well as interpretation possibilities of all
methods for gaining scientific understanding.

A practical exercise based on jupyter notebooks gives students insight into the practical aspects of machine learning for natural
sciences and supports the learning process.

Workload
4 SWS: (2 SWS Lecture + 2 SWS Exercise + 1,5 x 4 SWS Preparation) x 15 + 30 h exam preparation
=180h

Recommendation

¢ Knowledge of the basics of machine learning is helpful but not required

e Interest in natural science topics is required

¢ Basic knowledge of python is recommended. It has to be acquired during the semester through self-study
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5 MODULES Module: Machine Learning in Climate and Environmental Sciences [M-INFO-106470]

5.123 Module: Machine Learning in Climate and Environmental Sciences [M-
INFO-106470]

Responsible:  TT-Prof. Dr. Peer Nowack
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each winter term 1term English 4 1
Mandatory
T-INFO-113083 Machine Learning in Climate and Environmental Sciences 3 CR [ Nowack
T-INFO-113085 Machine Learning in Climate and Environmental Sciences - Pass 3 CR [ Nowack

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
Learning objectives:

Students will be able to effectively address complex data science challenges. They can design and use robust strategies/modelling
pipelines for machine learning applications in the climate and environmental sciences, which are transferable to other disciplines.
Their acquired knowledge will include major classes of machine learning techniques, how to choose and differentiate among
algorithms in a variety of problem settings, ways of assessing important data properties that could for example help or interfere
with modelling goals, and methods to combine data-driven modelling with prior scientific system understanding to increase
performance and trustworthiness of machine learning.

Students will learn how to implement these approaches in Python, using major machine learning software packages.

Content
This module covers key concepts for real-world applications of machine learning, focusing on environmental data science. These
include:

e foundations of machine learning (e.g., curse of dimensionality, cross-validation, cost functions, feature engineering)

e several widely applied regression, classification, and unsupervised learning algorithms (e.g., LASSO, random forests, Gaussian
processes, neural networks, LSTMs, transformers, self-organizing maps)

o time series forecasting and causal inference.

e explainable Al (e.g., SHAP value analyses, feature permutation methods, intrinsically interpretable methods).

These concepts will be discussed in applied contexts, using current research examples from the climate and environmental
sciences, including: climate change modelling, machine learning emulation of numerical models, forecasting air pollution and
wildfires, understanding coupled dynamical systems such as global teleconnections in climate science, challenges in modelling non-
stationary systems (e.g., predicting extreme weather events under global warming), and anomaly detection in measurement data.

The lectures are accompanied by computer exercises in which students learn how to implement and modify machine learning
modelling pipelines first-hand.

Workload
Concerning in-person events, this is a 4 SWS module: 2 SWS for lectures, 2 SWS for exercises

Overall:

(2 SWS lectures + 2 SWS exercises + 1.5 x 4 SWS preparation and homework) x 15 +30 h preparation for the exam = 180 h = 6
ECTS

Recommendation

e Previous programming experience, e.g. in scientific contexts or in computer science, is required.
e Knowledge of fundamentals about machine learning is an advantage.

e Knowledge of the Python programming language is an advantage.

e Good knowledge of mathematical concepts such as linear algebra is an advantage.

e Aninterest in scientific questions important for the climate- and environmental sciences.

Information Systems M.Sc.

Module Handbook as of 07/10/2024 161



5MODULES

m 5.124 Module: Machine Translation [M-INFO-100848]

Responsible:  Prof. Dr. Jan Niehues

Organisation:  KIT Department of Informatics

Part of: Informatics

Module: Machine Translation [M-INFO-100848]

Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1term German 4 1
Mandatory
T-INFO-101385 Machine Translation 6 CR | Niehues
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5 MODULES Module: Management Accounting [M-WIWI-101498]

m 5.125 Module: Management Accounting [M-WIWI-101498]

Responsible:  Prof. Dr. Marcus Wouters
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms English 4 3
Mandatory
T-WIWI-102800 | Management Accounting 1 4,5 CR | Wouters
T-WIWI-102801 | Management Accounting 2 4,5 CR | Wouters

Competence Certificate
The assessment is carried out as partial exams (according to Section 4 (2), 13 SPO) of the courses of this module. The assessment
procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits
and truncated after the first decimal.

Competence Goal
Students

e are familiar with various management accounting methods,
e can apply these methods for cost estimation, profitability analysis, and product costing,
e are able to analyze short-term and long-decisions with these methods,

¢ have the capacity to devise instruments for organizational control.

Content
The module consists of two courses "Management Accounting 1" and "Management Accounting 2". The emphasis is on structured
learning of management accounting techniques.

Annotation
The following courses are part of this module:

e The course Management Accounting 1, which is offered in every sommer semester
e The course Management Accounting 2, which is offered in every winter semester

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.
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5 MODULES Module: Market Engineering [M-WIWI-101446]

m 5.126 Module: Market Engineering [M-WIWI-101446]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 9
Mandatory
T-WIWI-112823 | Platform & Market Engineering: Commerce, Media, and Digital 4.5 CR | Weinhardt
Democracy
Supplementary Courses (Election: 4,5 credits)
T-WIWI-102613 | Auction Theory 4.5 CR | Ehrhart
T-WIWI-113160 | Digital Democracy 4,5 CR | Fegert
T-WIWI-110797 | eFinance: Information Systems for Securities Trading 4,5 CR | Weinhardt
T-WIWI-107501 | Energy Market Engineering 4,5 CR [ Weinhardt
T-WIWI-107503 | Energy Networks and Regulation 4,5 CR | Weinhardt
T-WIWI-102614 | Experimental Economics 4,5 CR | Weinhardt
T-WIWI-111109 | KD?Lab Hands-On Research Course: New Ways and Tools in 4.5 CR | Weinhardt
Experimental Economics
T-WIWI-107504 | Smart Grid Applications 4,5 CR | Weinhardt

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Competence Goal
The students

e know the design criterias of market mechanisms and the systematic approach to create new markets,

¢ understand the basics of the mechanism design and auction theory,

¢ analyze and evaluate existing markets regarding the missing incentives and the optimal solution of a given market
mechanism, respectively,

¢ develop solutions in teams.

Content

This module explains the dependencies between the design von markets and their success. Markets are complex interaction of
different institution and participants in a market behave strategically according to the market rules. The development and the
design of markets or market mechanisms has a strong influence on the behavior of the participants. A systematic approach and a
thorough analysis of existing markets is inevitable to design, create and operate a market place successfully. the approaches for a
systematic analysis are explained in the mandatory course Market Engineering [2540460] by discussing theories about mechanism
design and institutional economics. The student can deepen his knowledge about markets in a second course.

Workload
The total workload for this module is approx. 270 hours (9 credits). The distribution is based on the credit points of the courses in
the module. The workload for courses with 4.5 credits is approx. 135 hours for courses with 5 credits approx. 150 hours.

The total number of hours per course results from the time required to attend the lectures and exercises, as well as the
examination times and the time required to achieve the learning objectives of the module for an average student for an average
performance.

Recommendation
None
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5 MODULES Module: Marketing and Sales Management [M-WIWI-105312]

m 5.127 Module: Marketing and Sales Management [M-WIWI-105312]

Responsible:  Prof. Dr. Martin Klarmann
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each summer term 1term English 4 8
Compulsory Elective Courses (Election: )
T-WIWI-112693 | Digital Marketing 4.5 CR | Kupfer
T-WIWI-106981 | Digital Marketing and Sales in B2B 1,5 CR | Klarmann, Konh&user
T-WIWI-110985 | International Business Development and Sales 6 CR | Casenave, Klarmann,
Terzidis

T-WIWI-111099 | Judgement and Decision Making 4,5 CR | Scheibehenne
T-WIWI-107720 | Market Research 4,5 CR | Klarmann
T-WIWI-111848 | Online Concepts for Karlsruhe City Retailers 3 CR | Klarmann
T-WIWI-102883 | Pricing 4,5 CR | Klarmann

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2) of the examination regulation) of the single courses of this
module, whose sum of credits must meet the minimum requirement of credits of this module. For passing the module exam in every
singled partial exam the respective minimum requirements has to be achieved.

When every singled examination is passed, the overall grade of the module is the average of the grades for each course weighted
by the credits and truncated after the first decimal.

Prerequisites
None

Competence Goal
Students

- have an advanced knowledge about central marketing contents

- have a fundamental understanding of the marketing instruments

- know and understand several strategic concepts and how to implement them

- are able to implement their extensive marketing knowledge in a practical context

- know several qualitative and quantitative approaches to prepare decisions in Marketing
- have the theoretical knowledge to write a master thesis in Marketing

- have the theoretical knowledge to work in/together with the Marketing department

Content
The aim of this module is to deepen central marketing contents in different areas.

Workload
The total workload for this module is approximately 270 hours.
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5MODULES

m 5.128 Module: Mathematical Programming [M-WIWI-101473]

Responsible:
Organisation:

Module: Mathematical Programming [M-WIWI-101473]

Prof. Dr. Oliver Stein
KIT Department of Economics and Management

Part of: Economics and Management (Operations Research)
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 8
Compulsory Elective Courses (Election: at most 2 items)
T-WIWI-102719 | Mixed Integer Programming | 4,5 CR | Stein
T-WIWI-102726 | Global Optimization | 4,5 CR | Stein
T-WIWI-103638 | Global Optimization land Il 9 CR | Stein
T-WIWI-102856 | Convex Analysis 4.5 CR | Stein
T-WIWI-111587 | Multicriteria Optimization 4,5 CR | Stein
T-WIWI-102724 | Nonlinear Optimization | 4.5 CR | Stein
T-WIWI-103637 | Nonlinear Optimization | and Il 9 CR | Stein
T-WIWI-102855 | Parametric Optimization 4,5CR | Stein
Supplementary Courses (Election: at most 2 items)
T-WIWI-106548 | Advanced Stochastic Optimization 4.5 CR | Rebennack
T-WIWI-102720 | Mixed Integer Programming || 4,5CR | Stein
T-WIWI-102727 | Global Optimization Il 4,5 CR | Stein
T-WIWI-102723 | Graph Theory and Advanced Location Models 4.5 CR | Nickel
T-WIWI-106549 | Large-scale Optimization 4.5 CR | Rebennack
T-WIWI-111247 | Mathematics for High Dimensional Statistics 4,5 CR | Grothe
T-WIWI-103124 | Multivariate Statistical Methods 4,5 CR | Grothe
T-WIWI-102725 | Nonlinear Optimization Il 4.5 CR | Stein
T-WIWI-102715 | Operations Research in Supply Chain Management 4,5 CR | Nickel
T-WIWI-112109 | Topics in Stochastic Optimization 4.5 CR | Rebennack

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
At least one of the courses "Mixed Integer Programming ", "Multicriteria Optimization", "Convex Analysis", "Parametric
Optimization", "Nonlinear Optimization I" and "Global Optimization I" has to be taken.

Competence Goal
The student

e names and describes basic notions for advanced optimization methods, in particular from continuous and mixed integer
programming,

¢ knows the indispensable methods and models for quantitative analysis,

e models and classifies optimization problems and chooses the appropriate solution methods to solve also challenging
optimization problems independently and, if necessary, with the aid of a computer,

o validates, illustrates and interprets the obtained solutions,

¢ identifies drawbacks of the solution methods and, if necessary, is able to makes suggestions to adapt them to practical
problems.

Content
The modul focuses on theoretical foundations as well as solution algorithms for optimization problems with continuous and mixed
integer decision variables.
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5 MODULES Module: Mathematical Programming [M-WIWI-101473]

Annotation
The lectures are partly offered irregularly. The curriculum of the next three years is available online (www.ior kit.edu).

For the lectures of Prof. Stein a grade of 30 % of the exercise course has to be fulfilled. The description of the particular lectures is
more detailed.

Workload
The total workload for this module is approximately 270 hours.
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5 MODULES Module: Meshes and Point Clouds [M-INFO-100812]

m 5.129 Module: Meshes and Point Clouds [M-INFO-100812]

Responsible:  Prof. Dr. Hartmut Prautzsch
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each term 1term English 4 1
Mandatory
T-INFO-101349 Meshes and Point Clouds 3 CR | Prautzsch

Competence Certificate
See partial achievement.

Prerequisites
See partial achievement.

Competence Goal
Students of this course will have a basic understanding about discrete surface representations and are able to handle basic
geometry processing problems for shape design.

Content
Thanks to various imaging techniques, discrete, i.e. piecewise constant or linear, representations of surfaces and solids are
commonly used to represent surfaces and solids alongside established representations of higher degree and smoothness.

In this course, methods are presented (1) to represent surfaces by point clouds, octrees, hierarchical sphere clouds, triangle fans,
Delaunay meshes, and meshes of planar quadrilaterals, (2) methods to obtain triangle meshes from point clouds and distance
functions, (3) to simplify or compress meshes, (4) to smooth meshes and remove noise, (5) to segment meshes according to
different criteria, (6) to subdivide and refine meshes, (7) to complete shape by neuronal nets, (8) to animate and deform meshes,
and others.

Workload
90h of which about

30h for attending the lecture
30h for post-processing
30h for exam preparation
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5 MODULES Module: Microeconomic Theory [M-WIWI-101500]

m 5.130 Module: Microeconomic Theory [M-WIWI-101500]

Responsible:  Prof. Dr. Clemens Puppe
Organisation: KIT Department of Economics and Management
Partof:  Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1term English 4 4
Compulsory Elective Courses (Election: at least 9 credits)

T-WIWI-102609 | Advanced Topics in Economic Theory 4.5 CR | Mitusch
T-WIWI-102861 | Advanced Game Theory 4,5 CR | Ehrhart, Puppe, Reil3
T-WIWI-102613 | Auction Theory 4.5 CR | Ehrhart
T-WIWI-105781 | Incentives in Organizations 4.5 CR | Nieken
T-WIWI-113264 | Matching Theory 4,5 CR | Puppe
T-WIWI-102859 | Social Choice Theory 4,5 CR | Puppe

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures
are described for each course of the module seperately.

The overall grade of the the module is the average of the grades for each course weighted by the credits and truncated after the
first decimal.

Prerequisites
None

Competence Goal
Students

e are able to model practical microoeconomic problems mathematically and to analyze them with respect to positive and
normative questions,
¢ understand individual incentives and social outcomes of different institutional designs.

Here is an example of a positive question: what firm decisions does a specific regulatory policy result in under imperfect
competition? An example of a normative question would be: which voting rule has appealing properties?

Content

The module teaches advanced concepts and content in microeconomic theory. Thematically, it offers a formally rigorous treatment
of game theory and exemplary applications, such as strategic interaction on markets and non-/cooperative bargaining ("Advanced
Game Theory"), as well as specialized courses dedicated to auctions ("Auktionstheorie") and incentive systems in organizations
("Incentives in Organizations"). Moreover, it offers the opportunity to delve deeper into the mathematical theory of voting and
collective decision making, i.e. the systematic aggregation of preferences and judgments ("Social Choice Theory").

Workload
Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.
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5MODULES

m 5.131 Module: Mobile Communication [M-INFO-100785]

Responsible:  Prof. Dr. Oliver Waldhorst
Prof. Dr. Martina Zitterbart

Organisation:  KIT Department of Informatics

Module: Mobile Communication [M-INFO-100785]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term German 4 1
Mandatory

T-INFO-101322 Mobile Communication

4 CR | Waldhorst, Zitterbart
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5 MODULES Module: Model-Driven Software Development [M-INFO-100741]

m 5.132 Module: Model-Driven Software Development [M-INFO-100741]

Responsible:  Prof. Dr. Ralf Reussner
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101278 Model Driven Software Development 3 CR | Reussner

Prerequisites
None
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5 MODULES Module: Modeling the Dynamics of Financial Markets [M-WIWI-106660]

m 5.133 Module: Modeling the Dynamics of Financial Markets [M-WIWI-106660]

Responsible:  Prof. Dr. Maxim Ulrich
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-WIWI-113414 | Modeling the Dynamics of Financial Markets 9 CR [ Ulrich

Competence Certificate

The module examination takes the form of a one-hour written comprehensive examination on the courses "Dynamic Capital
Market Theory", "Essentials for Dynamic Financial Machine Learning" and "Exercises, Python, Research Frontier in Dynamic
Capital Markets".

Competence Goal
Dynamic Capital Market Theory:

Professional competence:

Understanding of the principles of Dynamic Asset Pricing Theory

Mastery of concepts such as stochastic calculus and dynamic modeling in discrete and continuous time
Application of dynamic programming theory to portfolio and investment decisions

Knowledge of pricing bonds, stocks, futures and options markets.

Interdisciplinary skills:

o Develop analytical skills for working on and solving complex problems in finance
o Ability to apply theoretical models to real financial market scenarios.

Essentials for Dynamic Financial Machine Learning:
Professional Competence:

e Competencies in Multivariate Time Series Modeling and Dynamic Volatility Modeling.
o Skills in dealing with big financial data.
¢ Knowledge in the estimation of risk premia and the application of Kalman Filtering.

Interdisciplinary skills:

e Analytical skills in applying machine learning algorithms to dynamic financial market data.
e Development of problem-solving skills through the practical application of Python in financial data analysis.
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5 MODULES Module: Modeling the Dynamics of Financial Markets [M-WIWI-106660]

Content
Dynamic Capital Market Theory:

The course "Dynamic Capital Market Theory" offers an introduction to the modeling of dynamic capital markets. Portfolio
holdings and asset prices move dynamically across time and states. This course teaches basic financial economic thinking to help
understand why this is the case and how to optimally act in such environments.

Next to the asset pricing focus, the second focus of the course is on optimal portfolio choice (robo advisory). For that, this course
develops the theory of dynamic programming in discrete and continuous time and applies it to solve portfolio choice and corporate
investment decisions. These concepts are key for financial engineering and the machine learning branch of Reinforcement
Learning.

Students obtain proficiency in the following topics:

Dynamic Valuation and Optimal Dynamic Asset Allocation

Dynamic modeling in discrete time and continuous time

Stochastic Calculus

Markov Decision Processes and Dynamic Programming in discrete time and continuous time
Pricing of bonds, equity, futures and options

Lectures (2 SWS) develop all concepts on the whiteboard.

Essentials for Dynamic Financial Machine Learning:

The course "Essentials for Dynamic Financial Machine Learning" teaches students to work with financial data, algorithms and
statistical concepts.

Students are exposed to algorithms to learn key quantities of dynamic capital markets, such as time-varying risk premia, time-
varying volatility and unobserved realizations of random states. The course covers the following concepts:

Multivariate time series modeling
Dynamic volatility modeling
Handling big financial data
Estimating risk premia

Kalman Filtering

Weekly lectures (2 SWS) develop all algorithmic material on the whiteboard.
Exercises, Python, Research Frontier in Dynamic Capital Markets:

This course provides hands-on experience in implementing concepts from dynamic capital market theory and financial machine
learning using Python. Students will develop practical skills in coding and data analysis that complement the theoretical knowledge
gained in the companion courses. The course covers:

Introduction to Python for financial applications Data manipulation and visualization with pandas and matplotlib.
Implementing dynamic portfolio optimization algorithms.

Coding stochastic processes and simulations.

Building and testing time series models.

Applying machine learning techniques to financial data.

Developing Reinforcement Learning algorithms for trading strategies.

Implementing and backtesting option pricing models.

Creating interactive financial dashboards

Weekly computer lab sessions (2 SWS) will guide students through coding exercises and problem sets that directly relate to topics
covered in "Dynamic Capital Market Theory" and "Essentials for Dynamic Financial Machine Learning". Students will work on
individual and group projects, applying their programming skills to real-world financial problems and current research questions in
dynamic capital markets.

This course forms an integral part of the module, complementing the theoretical components with practical implementation skills
essential for modern quantitative finance.

Workload
Total workload for 9 credit points: approx. 270 hours. The exact distribution is based on the credit points of the courses in the
module:

e Dynamic Capital Market Theory: 3 CP
e Essentials for Dynamic Financial Machine Learning: 3 CP
e Exercises, Python, Research Frontier in Dynamic Capital Markets: 3 CP

The total number of hours per course is determined by the amount of time spent attending the lectures and tutorials, as well as the
exam times and the time required to achieve the module's learning objectives for an average student for an average performance.
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5 MODULES Module: Modeling the Dynamics of Financial Markets [M-WIWI-106660]

Recommendation
Recommendation: Knowledge in the fields of Advanced Statistics, Deep Learning, Financial Economics, Differential Equations,
Optimization.

Learning type
The module consists of two weekly lectures and respective tutorials:

1. Dynamic Capital Market Theory and
2. Essentials for Dynamic Financial Machine Learning.
3. Exercises, Python, Research Frontier in Dynamic Capital Markets

Information Systems M.Sc.
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5 MODULES Module: Module Master's Thesis [M-WIWI-104833]

m 5.134 Module: Module Master's Thesis [M-WIWI-104833]

Responsible:  Studiendekan der KIT-Fakultat far Informatik
Studiendekan des KIT-Studienganges

Organisation:  KIT Department of Economics and Management
Partof:  Master's Thesis

Credits Grading scale Recurrence Duration Language Level Version
30 Grade to atenth Each term 1term German 3 1
Mandatory
T-WIWI-103142 | Master's Thesis 30 CR | Studiendekan der KIT-

Fakultat fir Informatik,
Studiendekan des KIT-
Studienganges

Competence Certificate

At least one of the examiners must be a member of one of the two KIT faculties of Economics or Computer Science. The examiner
must be involved in the degree program. The persons involved in the degree program are those who coordinate modules and/or are
responsible for courses for the degree program.

If the Master's thesis is to be completed outside the KIT departments Economics and Management or Informatics, this requires the
approval of the Examination Board.

If the thesis is not passed, it may be repeated once. A new topic must be issued. The same topic may not be repeated. This also
applies to comparable topics. In case of doubt, the examination board will decide. The new topic may again be supervised by the
examiners of the first thesis.

This regulation also applies analogously after an official withdrawal from a registered topic.

Prerequisites
Regulated in §14 of the examination regulation.

Competence Goal
The student can independently handle a complex and unfamiliar subject based on scientific criteria and the current state of
research.

He/she is in a position to critically analyze and structure the researched information as well as derive principles and regularities.
He/she knows how to apply the thereby achieved results to solve the task at hand. Taking into account this knowledge and his/her
interdisciplinary knowledge, he/she can draw own conclusions, derive improvement potentials, propose and implement science-
based decisions.

This is basically also done under consideration of social and/or ethical aspects.
He/she can interpret, evaluate and if required, graphically present the obtained results.

He/she is in a position to sensibly structure a research paper, document results and clearly communicate the results in scientific
form.
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5 MODULES Module: Module Master's Thesis [M-WIWI-104833]

Content

The Master's thesis should demonstrate that the candidate is able to work independently on a problem from their subject
within the specified time frame using scientific methods that correspond to the current state of research.

e The Master's thesis can also be written in English.
e The Master's thesis can be assigned by any examiner (within the meaning of the SPO). If the Master's thesis is to be written

outside the two participating faculties (Computer Science or Economics), this requires the approval of the Examination
Board. The candidate must be given the opportunity to make suggestions for the topic.

The Master's thesis may also be approved in the form of a group thesis if the contribution of the individual candidate to be
assessed as an examination achievement is clearly distinguishable on the basis of objective criteria that enable a clear
distinction to be made and fulfills the requirements for a Master's thesis.

At the candidate's request, the Chair of the Examination Board shall, by way of exception, ensure that the candidate
receives a topic for the Master's thesis from a supervisor within four weeks of submitting the request. In this case, the topic
is issued by the Chair of the Examination Board.

The topic, task and scope of the Master's thesis must be limited by the supervisor in such a way that the Master's thesis can
be completed with the specified workload of 30 CPs.

When submitting the Master's thesis, the student must declare in writing that he/she has written the thesis independently
and has not used any sources and aids other than those specified by him/her, has marked the passages taken verbatim or in
terms of content as such and has observed the statutes of the University of Karlsruhe (TH) to ensure good scientific
practice in the currently valid version. If this declaration is not included, the thesis will not be accepted. If an untrue
declaration is submitted, the Master's thesis will be assessed as "insufficient" (5.0).

The date on which the topic of the Master's thesis is issued and the date on which the Master's thesis is submitted must be
recorded with the Examination Board. The candidate may only return the topic of the Master's thesis once, and only within
the first two months of the completion period. Upon justified request by the candidate, the Examination Board may extend
the completion period stipulated in the SPO by a maximum of three months. If the Master's thesis is not submitted on time,
it will be graded as "insufficient", unless the candidate is not responsible for this failure (e.g. maternity leave).

The Master's thesis is assessed and evaluated by a supervisor and, as a rule, by a further examiner from the other faculty of
the two participating departments (Department of Informatics, Department of Economics and Management). One of the
two must be a junior professor or professor. If the two examiners do not agree in their assessment, the Examination Board
will determine the grade of the Master's thesis based on the assessment of the two examiners.

The assessment period should not exceed 8 weeks.

Workload

A total of approx. 900 hours is expected for the preparation and presentation of the Master's thesis. In addition to writing the
thesis, this figure includes all necessary activities such as literature research, familiarization with the topic, familiarization with any
necessary tools, conducting studies/experiments, supervision meetings, etc.
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5 MODULES Module: Natural Language Dialog Systems [M-INFO-102414]

m 5.135 Module: Natural Language Dialog Systems [M-INFO-102414]

Responsible:  Prof. Dr. Jan Niehues
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Irregular 1term German 4 2
Mandatory
T-INFO-104780 Practical Course Natural Language Dialog Systems 6 CR | Niehues
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5MODULES

m 5.136 Module: Natural Language Processing [M-INFO-105999]

Responsible:  Prof. Dr. Jan Niehues
Organisation:  KIT Department of Informatics

Module: Natural Language Processing [M-INFO-105999]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-112177 Natural Language Processing 6 CR | Niehues
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5 MODULES Module: Natural Language Processing and Software Engineering [M-INFO-100735]

5.137 Module: Natural Language Processing and Software Engineering [M-
INFO-100735]

Responsible:  Prof. Dr.-Ing. Anne Koziolek
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each winter term 1term German 4 1
Mandatory
T-INFO-101272 Natural Language Processing and Software Engineering | 3CR | Koziolek
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5MODULES

Module: Network Economics [M-WIWI-101406]

m 5.138 Module: Network Economics [M-WIWI-101406]

Responsible:
Organisation:

Prof. Dr. Kay Mitusch
KIT Department of Economics and Management

Partof:  Economics and Management (Economics)
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 3
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-100005 | Competitionin Networks 4.5 CR | Mitusch
T-WIWI-100007 | Transport Economics 4.5 CR | Mitusch, Szimba
T-WIWI-102609 | Advanced Topics in Economic Theory 4.5 CR | Mitusch
T-WIWI-102712 | Regulation Theory and Practice 4.5 CR | Mitusch
T-WIWI-113147 | Telecommunications and Internet - Economics and Policy 4.5 CR | Mitusch

Competence Certificate
The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module.

The exams are offered at the beginning of the recess period about the subject matter of the latest held lecture. Re-examinations
are offered at every ordinary examination date. The assessment procedures are described for each course of the module

separately.

The overall grade for the module is the average of the grades for each course weighted by the credits and truncated after the first

decimal.

Prerequisites
None

Competence Goal
The students

e have acquired the basic knowledge for a future job in a network company or in a regulatory agency, ministry etc.

e recognize the specific characterizations of network sectors, know fundamental methods for an economic analysis of
network sectors and recognize the interfaces for an interdisciplinary cooperation of economists, engineers and lawyers

¢ understand the interactions between infrastructures, control systems, and the users of networks, especially concerning
their implications on investments, price setting and competitive behavior, and they can model or simulate exemplary
applications

e can assess the necessity of regulation of natural monopolies and identify regulatory measures that are important for

networks.

Content

The module is concerned with network or infrastructure industries in the economy, e.g. telecommunication, traffic and energy
sectors. These sectors are characterized by close interdependencies of operators and users of infrastructure as well as on states.
States intervene in various forms, by the public and regulation authorities, due to the importance of network industries and due to
limited abilities of markets to work properly in these industries. The students are supposed to develop a broad knowledge of these
sectors and of the political options available.

Workload

Total workload for 9 credit points: approx. 270 hours

The exact distribution is based on the credit points of the courses in the module.

Recommendation

Basics of microeconomics obtained within the undergraduate programme (B.Sc) of economics are required.
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5 MODULES Module: Network Security: Architectures and Protocols [M-INFO-100782]

m 5.139 Module: Network Security: Architectures and Protocols [M-INFO-100782]

Responsible:  Prof. Dr. Martina Zitterbart
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-101319 Network Security: Architectures and Protocols 4 CR | Zitterbart
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5 MODULES Module: Next Generation Internet [M-INFO-100784]

m 5.140 Module: Next Generation Internet [M-INFO-100784]

Responsible:  Dr.-Ing. Roland Bless
Prof. Dr. Martina Zitterbart

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each summer term 1term German 4 1
Mandatory

T-INFO-101321 Next Generation Internet

4 CR | Bless, Zitterbart
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5 MODULES Module: Operations Research in Supply Chain Management [M-WIWI-102832]

m 5.141 Module: Operations Research in Supply Chain Management [M-WIWI-102832]

Responsible:  Prof. Dr. Stefan Nickel
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Operations Research)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms German/English 4 9

Election notes

At least one of the courses "Operations Research in Supply Chain Management", "Graph Theory and Advanced Location Models",
"Modeling and OR-Software: Advanced Topics" and"Special Topics of Stochastic Optimization (elective)" has to be taken.

Students who choose the module in the field "compulsory elective modules" may select any two courses of the module.

Compulsory Elective Courses (Election: between 1 and 2 items)
T-WIWI-102723 | Graph Theory and Advanced Location Models 4,5 CR | Nickel
T-WIWI-106200 | Modeling and OR-Software: Advanced Topics 4.5 CR | Nickel
T-WIWI-102715 | Operations Research in Supply Chain Management 4,5 CR | Nickel

Supplementary Courses (Election: at most 1 item)
T-MACH-112213 | Applied material flow simulation 4,5 CR | Baumann
T-WIWI-106546 | Introduction to Stochastic Optimization 4.5 CR | Rebennack
T-WIWI-102718 | Discrete-Event Simulation in Production and Logistics 4.5 CR | Spieckermann
T-WIWI-102719 | Mixed Integer Programming | 4,5CR | Stein
T-WIWI-102720 | Mixed Integer Programming Il 4,5 CR | Stein
T-WIWI-106549 | Large-scale Optimization 4.5 CR | Rebennack
T-WIWI-111587 | Multicriteria Optimization 4.5 CR | Stein
T-WIWI-112109 | Topics in Stochastic Optimization 4.5 CR | Rebennack

Competence Certificate
The assessment is carried out as partial exams (according to § 4(2), 1 of the examination regulation) of the single courses of this
module, whose sum of credits must meet the minimum requirement of credits of this module.

The assessment procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
At least one of the courses "Operations Research in Supply Chain Management", "Graph Theory and Advanced Location Models",
"Modeling and OR-Software: Advanced Topics" and "Special Topics of Stochastic Optimization (elective)" has to be taken.

Competence Goal
The student

o isfamiliar with basic concepts and terms of Supply Chain Management,

o knows the different areas of SCM and their respective optimization problems,

e is acquainted with classical location problem models (in planes, in networks and discrete) as well as fundamental methods
for distribution and transport planning, inventory planning and management,

e isable to model practical problems mathematically and estimate their complexity as well as choose and adapt appropriate
solution methods.
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5 MODULES Module: Operations Research in Supply Chain Management [M-WIWI-102832]

Content

Supply Chain Management is concerned with the planning and optimization of the entire, inter-company procurement, production
and distribution process for several products taking place between different business partners (suppliers, logistics service
providers, dealers). The main goal is to minimize the overall costs while taking into account several constraints including the
satisfaction of customer demands.

This module considers several areas of SCM. On the one hand, the determination of optimal locations within a supply chain is
addressed. Strategic decisions concerning the location of facilities as production plants, distribution centers or warehouses are of
high importance for the rentability of Supply Chains. Thoroughly carried out, location planning tasks allow an efficient flow of
materials and lead to lower costs and increased customer service. On the other hand, the planning of material transport in the
context of supply chain management represents another focus of this module. By linking transport connections and different
facilities, the material source (production plant) is connected with the material sink (customer). For given material flows or
shipments, it is considered how to choose the optimal (in terms of minimal costs) distribution and transportation chain from the set
of possible logistics chains, which asserts the compliance of delivery times and further constraints. Furthermore, this module offers
the possibility to learn about different aspects of the tactical and operational planning level in Suppy Chain Mangement, including
methods of scheduling as well as different approaches in procurement and distribution logistics. Finally, issues of warehousing and
inventory management will be discussed.

Annotation
Some lectures and courses are offered irregularly.

The planned lectures and courses for the next three years are announced online.

Workload
Total effort for 9 credits: ca. 270 hours

e Presence time: 84 hours
e Preparation/Wrap-up: 112 hours
e Examination and examination preparation: 74 hours

Recommendation
Basic knowledge as conveyed in the module Introduction to Operations Research is assumed.
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5 MODULES Module: Optimization and Synthesis of Embedded Systems (ES1) [M-INFO-100830]

5.142 Module: Optimization and Synthesis of Embedded Systems (ES1) [M-
INFO-100830]

Responsible:  Prof. Dr.-Ing. J6rg Henkel
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each winter term 1term German 4 1
Mandatory
T-INFO-101367 | Optimization and Synthesis of Embedded Systems (ES1) | 3CR|Henkel
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5 MODULES Module: Parallel Algorithms [M-INFO-100796]

m 5.143 Module: Parallel Algorithms [M-INFO-100796]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each winter term 1term English 4 3
Mandatory
T-INFO-101333 Parallel Algorithms 4 CR | Sanders
T-INFO-111857 Parallel Algorithms Pass 1 CR | Sanders

Competence Certificate
See partial achievement.

Prerequisites
See partial achievement.

Competence Goal

The students acquire a systematic understanding for algorithmic problems and their solutions in the field of parallel algorithms,
building on existing knowledge in algorithmics. Additionally, they are able to apply learned techniques to related problems and to
interpret and comprehend current research topics.

After successful attendance of the course, the students are able to

e explain terms, structures, basic problem definitions and algorithms from the lecture;

e decide which algorithms and data structures are suitable for solving a given problem and, if necessary, adapt them to the
requirements ofa specific problem;

e execute algorithms and data structures, conduct a mathematically precise analysis, and prove their algorithmic properties;

¢ explain machine models from the lecture and analyze algorithms and data structures in them;

¢ analyze new problems from application contexts, reduce them to their algorithmic core and design an abstract model; design own
solutions in this model using concepts and techniques from the lecture, analyze them and prove the algorithmic properties.

Content

Models and their relation to real machines:
e shared memory - PRAM

e message passing - BSP

e circuits

Analysis: speedup, efficiency, scalability

Basic techniques:

e SPMD

e parallel divide-and-conquer
e collective communication

e |oad balancing

Concrete algorithms (examples):

e collective communication (including large data volumes): broadcast,
e reduce, prefix sums, all-to-all exchange

e matrix computations

e sorting

e list ranking

e minimum spanning trees

¢ load balancing: master worker with adaptive problem size, random
e polling, random distribution

Workload

Lecture and exercise with 3 semester hours per week, 5 ECTS correspond to approx. 150 working hours, consisting of
e approx. 30 h attendance of the lecture and exercise session / block seminar

e approx. 60 h preparation and follow-up work

e approx. 30 h working on exercise sheets / preparation of seminar presentation

e approx. 30 h exam preparation
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5 MODULES Module: Parallel Algorithms [M-INFO-100796]

Recommendation
The partial achievement Parallel Algorithms Exercise must be started before.
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5 MODULES Module: Parallel Computer Systems and Parallel Programming [M-INFO-100808]

5.144 Module: Parallel Computer Systems and Parallel Programming [M-
INFO-100808]

Responsible:  Prof. Dr. Achim Streit
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to a tenth Each summer term 1term German 4 1
Mandatory
T-INFO-101345 Parallel Computer Systems and Parallel Programming | 4CR | Streit
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5MODULES

m 5.145 Module: Pattern Recognition [M-INFO-100825]

Responsible:  Prof. Dr.-Ing. Jiirgen Beyerer

Organisation:  KIT Department of Informatics

Part of: Informatics

Credits Grading scale
6 Grade to atenth

Recurrence
Each summer term

Duration
1term

Language
German

Level Version
4 2

Module: Pattern Recognition [M-INFO-100825]

Mandatory

T-INFO-101362 Pattern Recognition

6 CR | Beyerer, Zander
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5 MODULES Module: Penetration Testing Lab [M-INFO-104895]

m 5.146 Module: Penetration Testing Lab [M-INFO-104895]

Responsible:  Dr.-Ing. Ingmar Baumgart
Prof. Dr. J6rn Miller-Quade

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-109929 Penetration Testing Lab 4 CR | Baumgart, Miiller-

Quade
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5MODULES

m 5.147 Module: Photorealistic Rendering [M-INFO-100731]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher
Organisation:  KIT Department of Informatics

Module: Photorealistic Rendering [M-INFO-100731]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each winter term 1term German/English 4 2
Mandatory
T-INFO-101268 Photorealistic Rendering 5 CR [ Dachsbacher
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5MODULES

m 5.148 Module: Practical Course Applied Telematics [M-INFO-101889]

Responsible:  Prof. Dr. Martina Zitterbart
Organisation:  KIT Department of Informatics

Module: Practical Course Applied Telematics [M-INFO-101889]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German 4 2
Mandatory
T-INFO-103585 Practical Course Applied Telematics 3 CR | Zitterbart
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5 MODULES Module: Practical Course Automatic Speech Recognition [M-INFO-102411]

m 5.149 Module: Practical Course Automatic Speech Recognition [M-INFO-102411]

Responsible:  Prof. Dr. Alexander Waibel
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-104775 Practical Course Automatic Speech Recognition 3 CR | Waibel
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5 MODULES Module: Practical Course Computer Vision for Human-Computer Interaction [M-INFO-102966]

5.150 Module: Practical Course Computer Vision for Human-Computer Interaction
[M-INFO-102966]

Responsible:  Prof. Dr.-Ing. Rainer Stiefelhagen
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each summer term 1term German 4 3
Mandatory
T-INFO-105943 Practical Course Computer Vision for Human-Computer Interaction | 6 CR | Stiefelhagen
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5 MODULES Module: Practical Course Decentralized Systems and Network Services [M-INFO-103047]

5.151 Module: Practical Course Decentralized Systems and Network Services [M-
INFO-103047]

Responsible:  Prof. Dr. Hannes Hartenstein
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to a tenth Irregular 1term German 4 1
Mandatory
T-INFO-106063 Practical Course Decentralized Systems and Network Services | 4CR | Hartenstein
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5 MODULES Module: Practical Course FPGA Programming [M-INFO-102661]

m 5.152 Module: Practical Course FPGA Programming [M-INFO-102661]

Responsible:  Prof. Dr. Mehdi Baradaran Tahoori
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each term 1term English 4 1
Mandatory
T-INFO-105576 | Practical Course FPGA Programming 3 CR | Tahoori

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
Students will learn to design and to simulate digital circuits with FPGA.

Content

This lab emphasizes on the practical aspects of Field Programmable Gate Arrays (FPGAs). In the beginning, a short background
introduction on FPGAs is given, followed by a tutorial on the workflow of configuring and programming an FPGA. This lab includes
FPGA design using schematic layouts as well as several example of VHDL/Verilog programming to implement some sample digital
circuits. Students will learn to design and to simulate digital circuits with FPGA. The design will be compiled on run a FPGA. The lab
is designed around the DE2-115 prototyping board, which provides a programmer, program memory, and array of switches,
buttons, LEDs, an LCD, and several /O ports.

Workload
4 SWS /3 CP =90 h/week

Recommendation
Knowledge of “Dependable Computing” and “Fault Tolerant Computing” and Computer Architecture is helpful.
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5 MODULES Module: Practical Course Model-Driven Software Development [M-INFO-101579]

5.153 Module: Practical Course Model-Driven Software Development [M-
INFO-101579]

Responsible:  Prof. Dr. Ralf Reussner
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each summer term 1term German 4 1
Mandatory
T-INFO-103029 Practical Course Model-Driven Software Development | 6 CR | Reussner
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5 MODULES Module: Practical Course on Network Security Research [M-INFO-105413]

m 5.154 Module: Practical Course on Network Security Research [M-INFO-105413]

Responsible:  Prof. Dr. Martina Zitterbart
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Irregular 1term German 4 1
Mandatory
T-INFO-110938 Practical Course on Network Security Research 3 CR | Hock, Zitterbart
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5 MODULES Module: Practical Course Protocol Engineering [M-INFO-102092]

m 5.155 Module: Practical Course Protocol Engineering [M-INFO-102092]

Responsible:  Prof. Dr. Martina Zitterbart
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-104386 Practical Course Protocol Engineering 4 CR | Zitterbart
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5 MODULES Module: Practical Course Software Defined Networking [M-INFO-101891]

m 5.156 Module: Practical Course Software Defined Networking [M-INFO-101891]

Responsible:  Prof. Dr. Martina Zitterbart
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-103587 Practical Course Software Defined Networking 6 CR | Zitterbart
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5 MODULES Module: Practical Course: Advanced Topics in High Performance
Computing, Data Management and Analytics [M-INFO-105870]

5.157 Module: Practical Course: Advanced Topics in High Performance Computing,
Data Management and Analytics [M-INFO-105870]

Responsible:  Prof. Dr. Achim Streit
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each term 1term English 4 1
Mandatory
T-INFO-111803 Practical Course: Advanced Topics in High Performance Computing, 6 CR | Streit
Data Management and Analytics

Competence Certificate
See partial achivements (Teilleitung)

Competence Goal

Students know and can apply tools and techniques in the fields of high-performance computing, data management and data
analysis. They acquire the possibility to analyze complex scenarios and develop solutions for this. Besides working on the content,
students improve their competences in communication and presentation.

Content

Participants will have the chance to deepen their knowledge of high-performance computing, data management and data analysis
and to apply it in a practical way. The tasks to be worked on come from the subfields:

e HPC simulations (e.g., parallelization, MPI, performance engineering)

e HPC systems and operating environment (e.g., On Demand File Systems, Infiniband Networks, Job Scheduling)
e Machine Learning and Data Mining (e.g., RapidMiner, scikit)

e Data-Intensive Computing (e.g., Hadoop, Spark).

e HPC and data analysis with Python (e.g., Numpy, Scipy, Pandas, Dask, Parsl)

e Distributed & Parallel File Systems (e.g., glusterFS, BeeGFS)

e Object Storage (e.g., S3, CEPH)

e Data Management System (e.g., dCache, iRods)

e Databases (e.g., SQL, NoSQL)

e Workflow management systems for HPC and data analysis (e.g., FireWorks, AiiDA, SimStack)

e Opportunistic resource integration and utilization (e.g., using COBalD/TARDIS)

e Authentication and authorization infrastructure (e.g., OpenlD, SAML)

Students are individually supervised by scientific staff of the Scientific Centre for Computing and can apply their skills in a practical
and research-oriented way by being involved in current research tasks (e.g., Helmholtz program, BMBF and EU projects).

Workload

3 SWS = 150 h per semester

¢ 12 hin meetings during the semester (kick-off, regular meetings with the supervisor, final meeting including presentation)
¢ 18 h preparation of meetings

¢ 120 h working on the topic and preparation of the exam

Recommendation
Knowledge in the area of databases, data management, data analytics, parallel computing is helpful.
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5 MODULES Module: Practical Course: Current Topics of Quantum Computing [M-INFO-106286]

5.158 Module: Practical Course: Current Topics of Quantum Computing [M-
INFO-106286]

Responsible:  Prof. Dr.-Ing. Ina Schaefer
Prof. Dr. Achim Streit

Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each summer term 1term English 4 2
Mandatory
T-INFO-112741 | Practical Course: Current Topics of Quantum Computing | 6 CR | Schaefer, Streit

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

Students can understand scientifically motivated problems and process relevant literature to address the problem and possible
solutions in cooperation with their supervisors. Using current quantum software frameworks, students can implement and
evaluate practical solutions. Using the acquired knowledge and referring to current research results, students are able to interpret
and comprehend their results. At regular meetings, progress is presented and possible obstacles are explained. Students can
document the theory behind the solutions they have developed and present them in a comprehensible way.

Content

This practical course focuses on the theoretical analysis and practical implementation of current topics in quantum computing. The
introduction covers necessary mathematical foundations of quantum systems and their representation by qubits and quantum
circuits before delving into the specifics of the topics offered. Possible topics include quantum algorithms, optimization of quantum
systems, quantum software engineering, or quantum machine learning.

There are fixed dates for topic assignment and lectures to introduce the topic of quantum computing. Additional face-to-face
meetings to discuss individual progress are coordinated individually between the participants and supervisors. Participants work
on separate tasks that are defined on the basis of current research work and thus offer realistic problems from practice and
research. Assignments are graded individually, group work is possible. Prior knowledge and areas of interest of the participants are
taken into account when assigning the topics.

Workload

- Attendance time 20h (Kick-off, introduction to theoretical aspects and topical areas, supervision meetings, closing event)
- Familiarization 20h

- Preparation of report and presentation 20h

- Independent work on the topic 120h

- Total 180h /30 =6 ECTS

Recommendation
- Knowledge of linear algebra is recommended
- Programming experience is helpful.
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5 MODULES Module: Practical Course: Customized Embedded Processor Design [M-INFO-105740]

5.159 Module: Practical Course: Customized Embedded Processor Design [M-
INFO-105740]

Responsible:  Prof. Dr.-Ing. J6rg Henkel
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to a tenth Each winter term 1term German 4 1
Mandatory
T-INFO-111457 Practical Course: Customized Embedded Processor Design | 4CR | Henkel
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5MODULES

Module: Practical Course: Data Science [M-INFO-105632]

m 5.160 Module: Practical Course: Data Science [M-INFO-105632]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 pass/fail Each summer term 1term German 4 1
Mandatory
T-INFO-111262 Practical Course: Data Science 6 CR | Bohm

Information Systems M.Sc.
Module Handbook as of 07/10/2024

204



5 MODULES Module: Practical Course: Data Science for Scientific Data [M-INFO-106329]

m 5.161 Module: Practical Course: Data Science for Scientific Data [M-INFO-106329]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics
Partof:  Informatics

Credits Grading scale Recurrence Duration Language Level Version
6 pass/fail Irregular 1term English 4 1

Mandatory
T-INFO-112844 Practical Course: Data Science for Scientific Data 6 CR | Bohm
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5MODULES

m 5.162 Module: Practical Course: Database Systems [M-INFO-101662]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics

Module: Practical Course: Database Systems [M-INFO-101662]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 pass/fail Each winter term 1term German 4 1
Mandatory
T-INFO-103201 Practical Course: Database Systems 4 CR | Bohm
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5 MODULES Module: Practical Course: Digital Design & Test Automation Flow [M-INFO-102570]

5.163 Module: Practical Course: Digital Design & Test Automation Flow [M-
INFO-102570]

Responsible:  Prof. Dr. Mehdi Baradaran Tahoori
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each term 1term English 4 1
Mandatory
T-INFO-105565 | Practical Course Digital Design & Test Automation Flow | 3CR | Tahoori

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
The objective of this lab is to have a hands-on practice on major steps in digital design and test automation flow, from system-level
specification to physical design and verification.

Content

Electronic Design Automation (EDA) is used to develop nearly all novel electronic systems that we use in our daily lives, such as
smartphones or laptops. In order to manage the high complexity of these systems, all steps in the design and verification phases are
done automatically with the help of EDA tools.

The objective of this lab is to have a hands-on practice on major steps in digital design and test automation flow, from system-level
specification to physical design and verification, using industrial EDA toolsets which are predominantly used in the industry and
academia.

The students will work on some sample designs and go through all major design and test steps, one by one, in different sessions of
the lab. So, by the end of this lab, they become familiar with the steps and tool chain in the digital design and test automation flow.
The topics include system-level specification and simulation; high-level synthesis; logic-level synthesis and simulation; design for
testability; test pattern generation and fault simulation; physical design and verification; timing analysis and closure; area, delay,
and power estimation and analysis.

Workload
4 SWS /3 CP =90 h/week

Recommendation
Knowledge of “Dependable Computing” and “Fault Tolerant Computing” and Computer Architecture is helpful.
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5 MODULES Module: Practical Course: Discrete Freeform Surfaces [M-INFO-101667]

m 5.164 Module: Practical Course: Discrete Freeform Surfaces [M-INFO-101667]

Responsible:  Prof. Dr. Hartmut Prautzsch
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term English 4 1
Mandatory
T-INFO-103208 Practical Course: Discrete Freeform Surfaces 6 CR | Prautzsch

Competence Certificate
See partial achievement.

Prerequisites
See partial achievement.

Competence Goal
The students of this course understand selected geometry processing problems with discrete representations (meshes and point
clouds) and are able to develop and implement algorithms for their solutions.

Content
Current techniques to design, analyze and handle shapes given by point clouds and meshes for various applications.

Workload
180h
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5MODULES

Module: Practical Course: General-Purpose Computation on Graphics Processing Units [M-INFO-100724]

5.165 Module: Practical Course: General-Purpose Computation on Graphics
Processing Units [M-INFO-100724]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each term 1term German 2
Mandatory
T-INFO-109914 Practical Course: General-Purpose Computation on Graphics 3 CR | Dachsbacher

Processing Units
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5 MODULES Module: Practical Course: Geometric Modeling [M-INFO-101666]

m 5.166 Module: Practical Course: Geometric Modeling [M-INFO-101666]

Responsible:  Prof. Dr. Hartmut Prautzsch
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term English 4 1
Mandatory
T-INFO-103207 Practical Course: Geometric Modeling 3 CR | Prautzsch

Competence Certificate
See partial achievement.

Prerequisites
See partial achievement.

Competence Goal
The students of this course understand selected geometry modelling problems and are able to develop and implement algorithms
for their solutions.

Content
Current CAD-techniques to design, represent, modify and analyze shapes given as solids or by their boundary surfaces.

Workload
90 h
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5 MODULES Module: Practical Course: Graphics and Game Development [M-INFO-105384]

m 5.167 Module: Practical Course: Graphics and Game Development [M-INFO-105384]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Irregular 1lterm German/English 4 1
Mandatory
T-INFO-110872 Practical Course: Graphics and Game Development 6 CR | Dachsbacher
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5 MODULES Module: Practical Course: Hot Research Topics in Computer Graphics [M-INFO-104699]

5.168 Module: Practical Course: Hot Research Topics in Computer Graphics [M-
INFO-104699]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Irregular 1term German/English 4 1
Mandatory
T-INFO-109577 Practical Course: Hot Research Topics in Computer Graphics | 6 CR | Dachsbacher
Competence Goal

Students study scientific publications on currently hot topics of computer graphics, implement and evaluate state of the art

methods, and compare them to newly developed approaches. The results of the practical course will be documented in the form of
a scientific paper.

Content

Students in this practical course are introduced to theoretical and practical aspects of current research topics at the chair of
computer graphics.
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5 MODULES Module: Practical Course: Machine Learning and Intelligent Systems [M-INFO-105958]

5.169 Module: Practical Course: Machine Learning and Intelligent Systems [M-
INFO-105958]

Responsible:  Prof. Dr.-Ing. Uwe Hanebeck
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
8 Grade to a tenth Each term 1term German 4 1
Mandatory
T-INFO-112104 Practical Course: Machine Learning and Intelligent Systems | 8CR | Fennel, Hanebeck
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5 MODULES Module: Practical Course: Neural Network Exercises [M-INFO-103143]

m 5.170 Module: Practical Course: Neural Network Exercises [M-INFO-103143]

Responsible:  Prof. Dr. Alexander Waibel
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-106259 Practical Course: Neural Network Exercises 3 CR [ Waibel
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5 MODULES Module: Practical Course: Programme Verification [M-INFO-101537]

m 5.171 Module: Practical Course: Programme Verification [M-INFO-101537]

Responsible:  Prof. Dr. Bernhard Beckert
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Irregular 1lterm German/English 4 1
Mandatory
T-INFO-102953 Practical Course: Programme Verification 3 CR | Beckert
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5 MODULES Module: Practical Course: Scientific Data Management [M-INFO-106312]

m 5.172 Module: Practical Course: Scientific Data Management [M-INFO-106312]

Responsible:  Prof. Dr.-Ing. Klemens Bohm
Organisation:  KIT Department of Informatics
Partof:  Informatics

Credits Grading scale Recurrence Duration Language Level Version
4 pass/fail Irregular 1term German 4 1

Mandatory
T-INFO-112810 Practical Course: Scientific Data Management 4 CR | Bbhm

Information Systems M.Sc.

Module Handbook as of 07/10/2024 216



5 MODULES Module: Practical Course: Smart Data Analytics [M-INFO-103235]

m 5.173 Module: Practical Course: Smart Data Analytics [M-INFO-103235]

Responsible:  Prof. Dr.-Ing. Michael Beigl
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-106426 Practical Course: Smart Data Analytics 6 CR | Beigl
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5 MODULES Module: Practical Course: Smart Energy System Lab [M-INFO-105955]

m 5.174 Module: Practical Course: Smart Energy System Lab [M-INFO-105955]

Responsible:  Prof. Dr. Veit Hagenmeyer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each term 1lterm German/English 4 1
Mandatory
T-INFO-112030 Practical Course: Smart Energy System Lab 6 CR | Waczowicz
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5 MODULES Module: Practical Course: Visual Computing [M-INFO-101567]

m 5.175 Module: Practical Course: Visual Computing [M-INFO-101567]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each term 1term German 4 1
Mandatory
T-INFO-103000 Practical Course: Visual Computing 6 CR | Dachsbacher
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5 MODULES Module: Practical Course: Web Applications and Service-Oriented Architectures (II) [M-INFO-101635]

5.176 Module: Practical Course: Web Applications and Service-Oriented

Architectures (I1) [M-INFO-101635]

Responsible:  Prof. Dr. Sebastian Abeck
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to a tenth Each summer term 1term German 4 2
Mandatory
T-INFO-103121 Practical Course: Web Applications and Service-Oriented 5 CR | Abeck

Architectures (I1)
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5 MODULES Module: Practical Introduction to Hardware Security [M-INFO-104357]

m 5.177 Module: Practical Introduction to Hardware Security [M-INFO-104357]

Responsible:  Prof. Dr. Mehdi Baradaran Tahoori
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each term 1term English 4 1
Mandatory
T-INFO-108920 | Practical Introduction to Hardware Security 6 CR | Tahoori

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

The goal of this course, which is a combination of lectures and lab assignments, is to have a hands-on experience on basic concepts
and new developments in hardware security, by combining both theory and practice in a coherent course. The theoretical concepts
for each topic will be presented to the students in form of lectures, followed by a set of lab assignments on both hardware and
software platforms to be performed by the students for each topic.

Content

1. Hardware security primitives (PUF, TRNG)

2. Hardware Implementation of encryption modules (AES)
3. Passive Attack with side channel (on AES)

4. Active fault attack (on AES)

Workload
4SWS/6ECTS = 180h

2 SWS lecture (1,5h) + 2 SWS practical course (1,5h) / week

Recommendation
Knowledge of Digital Design (lecture TI)

Practical Course “FPGA Programming”
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5 MODULES Module: Practical Project Robotics and Automation | (Software) [M-INFO-102224]

5.178 Module: Practical Project Robotics and Automation | (Software) [M-

INFO-102224]

Responsible:  Prof. Dr.-Ing. Bjorn Hein
Prof. Dr.-Ing. Thomas Langle

Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each term 1term German 4 1
Mandatory

T-INFO-104545 Practical Project Robotics and Automation | (Software)

6 CR | Hein, Langle
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5 MODULES Module: Practical Project Robotics and Automation Il (Hardware) [M-INFO-102230]

5.179 Module: Practical Project Robotics and Automation Il (Hardware) [M-

INFO-102230]

Responsible:  Prof. Dr.-Ing. Bjorn Hein
Prof. Dr.-Ing. Thomas Langle

Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each term 1term German 4 1
Mandatory

T-INFO-104552 Practical Project Robotics and Automation Il (Hardware)

6 CR | Hein, Langle
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5 MODULES Module: Practical SAT Solving [M-INFO-102825]

m 5.180 Module: Practical SAT Solving [M-INFO-102825]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Irregular 1term English 4 3
Mandatory
T-INFO-105798 Practical SAT Solving 5 CR | Balyo, Iser, Sanders,
Schreiber

Competence Certificate
See partial achivement.

Prerequisites
See partial achivement.

Competence Goal
Students are able to evaluate combinatorial problems, assess their complexity, and solve them using computers.

Students learn how to solve combinatorial problems efficiently using SAT Solving. Students are able to assess the practical
complexity of decision and optimization problems, encode problems as SAT problems, and implement efficient solution procedures
for combinatorial problems.

Students gain insight into state-of-the-art solution methods for SAT and related problems and their implementations in SAT
solvers.

Content

The problem of propositional satisfiability (SAT) is an outstanding problem of computer science from a theoretical as well as
practical perspective. Being the first problem proven to be NP-complete, it serves as a fundamental tool for research in complexity
theory. Moreover, SAT solving has been established as one of the most important fundamental methods in hardware and software
verification, and is used to solve hard combinatorial problems in industrial practice as well. This module aims to provide students
with the theoretical and practical aspects of SAT-Solving. Covered are:

1. basics, historical development

2. encodings, e.g. cardinality constraints

3. phase transitions in random problems

4. local search (GSAT, WalkSAT, ..., ProbSAT)

5.resolution, Davis-Putnam algorithm, DPLL algorithm, look-ahead algorithm

6. efficient implementations, data structures

7. heuristics in the DPLL algorithm

8. CDCL algorithm, clause learning, implication graphs

9. restarts and heuristics in the CDCL algorithm

10. preprocessing, inprocessing

11. generation of proofs and their checking

12. parallel SAT solving (guiding paths, portfolios, cube-and-conquer)

13. related problems: MaxSAT, MUS, #SAT, QBF

14. advanced applications: Bounded model checking, planning, satisfiability-modulo-theories

Workload
Lecture (2 SWS) + exercise (1 SWS)

(Preparation and follow-up: 4h/week, exercises: 2h/week, preparation for exam: 15h)
Total workload: (2 SWS + 1 SWS + 4 SWS + 2 SWS) x 15 h + 15h preparation = 9x15h + 15h = 150h = 5 ECTS
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5 MODULES Module: Practical: Course Engineering Approaches to Software Development [M-INFO-104254]

5.181 Module: Practical: Course Engineering Approaches to Software Development
[M-INFO-104254]

Responsible:  Prof. Dr. Ralf Reussner
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Each term 1term German 4 1
Mandatory
T-INFO-108791 Practical Course Engineering Approaches to Software Development | 6 CR | Reussner
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5 MODULES Module: Private Business Law [M-INFO-101216]

m 5.182 Module: Private Business Law [M-INFO-101216]

Responsible:  N.N.
Organisation:  KIT Department of Informatics
Partof: Law

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German 4 6
Private Business Law (Election: at least 1 item as well as at least 9 credits)

T-INFO-111405 Seminar: Commercial and Corporate Law in the IT Industry 3 CR | Nolte
T-INFO-101288 Corporate Compliance 3 CR | Herzig
T-INFO-102036 Computer Contract Law 3 CR | Menk
T-INFO-111436 Employment Law 3 CR | Hoff
T-INFO-111437 | TaxlLaw 3 CR | Dietrich

Competence Certificate
see partial achievements

Prerequisites
None

Competence Goal
The student

¢ has gained in-depth knowledge of German company law, commercial law and civil law;

e s able to analyze, evaluate and solve complex legal and economic relations and problems;

¢ iswell grounded inindividual labour law, collective labour law and commercial constitutional law, evaluates and critically
assesses clauses in labour contracts;

e recognizes the significance of the parties to collective labour agreements within the economic system and has
differentiated knowledge of labour disputes law and the law governing the supply of temporary workers and of social law;

e possesses detailed knowledge of national earnings and corporate tax law and is able to deal with provisions of tax law in a
scientific manner and assesses the effect of these provisions on corporate decision-making.

Content
The module provides the student with knowledge in special matters in business law, like employment law, tax law and business law,
which are essential for managerial decisions.

Workload

The total workload for this module is approximately 270 hours (9 credits). The allocation is based on the credits of the courses of
the module. The workload for courses with 3 credits is about 90 hours.The total number of hours per course results from the effort
required to attend the lectures as well as the examination times and the time required to achieve the learning objectives of the
module for an average student for an average performance.
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5 MODULES Module: Probability and Computing [M-INFO-106469]

m 5.183 Module: Probability and Computing [M-INFO-106469]

Responsible:  TT-Prof. Dr. Thomas Blasius
Prof. Dr. Peter Sanders

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to a tenth Each winter term 1term German/English 4 1
Mandatory

T-INFO-113082 Probability and Computing

5 CR | Blasius, Katzmann,
Sanders
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5 MODULES Module: Project Lab Applied Machine Learning [M-WIWI-106491]

m 5.184 Module: Project Lab Applied Machine Learning [M-WIWI-106491]

Responsible:  Prof. Dr.-Ing. Johann Marius ZélIner
Organisation: KIT Department of Economics and Management

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to a tenth Each term 1term German 4 1

Election regulations
Elections in this module must be complete. Election is only possible until the lower bounds are reached.

Compulsory Elective Courses (Election:)
T-WIWI-109985 | Project Lab Cognitive Automobiles and Robots 5CR | Zollner
T-WIWI-109983 | Project Lab Machine Learning 5CR | Zollner

Competence Certificate
The module examination takes the form of an examination on the selected project lab. The control of success is described for each
project lab.

Competence Goal
Students

¢ Are able to solve real-world scientific problems using modern machine learning approaches.
e Are able to specify, adapt, and implement learning-based models to problems.
e Know advantages of learning-based algorithms over traditional solution strategies.

Content
The module is to be regarded as a practice-oriented supplement to theoretical lectures on machine learning.

In the practical course, groups of two to four students each are given scientific tasks in the field of autonomous driving or robotics
to be solved using modern ML-based methods. The tasks are of applied nature and mostly additionally require an integrating of the
learned methods into existing systems provided by the chair and scientific partners. Due to the application reference, additional
conditions are imposed on the learned procedures.

Students analyze the task, research the current state of the art, specify, implement and evaluate their own learning-based methods
and present their results in a lecture and final report.

Annotation
The main difference of the internships within the module differ by the rotation in which they are held.

e Project Lab Cognitive Automobile every winter semester.
e Project Lab Machine Learning every summer semester.

Workload

The workload of 5 credit points consists of attendance time at the experimental site for the practical implementation of the
selected solution, as well as time for literature research and planning/specification of the selected solution. In addition, a short
report and presentation of the work carried out will be prepared.

Recommendation

Theoretical knowledge about machine learning methods is necessary. This can be acquired e.g. by lectures "Machine Learning 1:
Basic Methods", or "Machine Learning 2: Advanced Methods". Also lectures of other research groups like "Machine Learning -
Basics and Algorithms", "Deep Learning for Computer Vision 1/2" or "Deep Learning and Neural Networks" lay good theoretical
foundations for the project lab.

First experiences with deep learning frameworks in Python like PyTorch/Jax/Tensorflow are an advantage.
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5 MODULES Module: Project Lab: Image Analysis and Fusion [M-INFO-102383]

m 5.185 Module: Project Lab: Image Analysis and Fusion [M-INFO-102383]

Responsible:  Prof. Dr.-Ing. Jiirgen Beyerer
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1term German 4 1
Mandatory

T-INFO-104746 Project Lab: Image Analysis and Fusion

6 CR | Beyerer
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5 MODULES Module: Public Economic and Technology Law [M-INFO-106754]

m 5.186 Module: Public Economic and Technology Law [M-INFO-106754]

Responsible:  TT-Prof. Dr. Frederike Zufall
Organisation:  KIT Department of Informatics
Partof: Law

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German/English 4 1
Public Economic and Technology Law (Election: at least 1 item as well as at least 9 credits)
T-INFO-101309 | Telecommunications Law 3CR
T-INFO-101312 European and International Law 3 CR | Brihann
T-INFO-111404 Seminar: IT- Security Law 3 CR | Schallbruch
T-INFO-113381 Public International Law 3CR

Competence Certificate
see partial achievement

Prerequisites
see partial achievement

Competence Goal
Students

¢ have in-depth knowledge and understanding of selected areas of public economic and technology law

e understand international and European legal frameworks,

e can establish connections between technical and legal issues, and assess and evaluate them from a legal
perspective.

Content

The module covers a range of topics in public economic and technology law. In addition to telecommunications law
and IT security law, it includes an in-depth examination of the European and international legal framework. Current
regulatory topics relating to the platform economy, the EU digital single market and on regulating artificial
intelligence are equally addressed.

Workload

The total workload for this module is approx. 270 hours (9 credits). The distribution is based on the credit points of the courses in
the module. The workload for courses with 3 credits is approx. 90 hours. The total number of work hours per course results from
the time required to attend the lectures, the examination times and the time required to achieve the learning objectives of the
module for an average student for an average performance.

Recommendation
see partial achievement
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5 MODULES Module: Reinforcement Learning [M-INFO-105623]

m 5.187 Module: Reinforcement Learning [M-INFO-105623]

Responsible:  TT-Prof. Dr. Rudolf Lioutikov
Prof. Dr. Gerhard Neumann

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term English 4 2
Mandatory
T-INFO-111255 | Reinforcement Learning 6 CR | Lioutikov, Neumann

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

- Students are able to understand the RL problem and challenges.

- Students can differentiate between different RL algorithm and understand their underlying theory
- Students will know the mathematical tools necessary to understand RL algorithms

- Students can implement RL algorithms for various tasks

- Students understand current research questions in RL

Content

Reinforcement Learning (RL) is a sub-field of machine learning in which an artificial agent has to interact with its environment and
learn how to improve its behaviour by trial and error. For doing so, the agent is provided with an evaluative feedback signal, called
reward, that he perceives for each action performed in its environment. RL is one of the hardest machine learning problems, as, in
contrast to standard supervised learning, we do not know the targets (i.e. the optimal actions) for our inputs (i.e. the state of the
environment) and we also need to consider the long-term effects of the agent’s actions on the state of the environment. Due to
recent successes, RL has gained a lot of popularity with applications in robotics, automation, health care, trading and finance,
natural language processing, autonomous driving and computer games. This lecture will introduce the concepts and theory of RL
and review current state of the art methods with a particular focus on RL applications in robotics. An exemplary list of topics is
given below:

e Primer in Machine Learning and Deep Learning

e Supervised Learning of Behaviour

e Introduction in Reinforcement Learning

e Dynamic Programming

¢ Value Based Methods

e Policy Optimization and Trust Regions

e Episodic Reinforcement Learning and Skill Learning
e Bayesian Optimization

e Variational Inference, Max-Entropy RL and Versatility
e Model-based Reinforcement Learning

o Offline Reinforcement Learning

e Inverse Reinforcement Learning

e Hierarchical Reinforcement Learning

e Exploration and Artificial Curiosity

e Meta Reinforcement Learning

Workload

Approximately 180 hours, divided into:

® 45 hours of lecture attendance

¢ 15 hours of exercise attendance

® 90 hours of post-processing and working on exercise sheets
© 30 hours of exam preparation.
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5 MODULES Module: Reinforcement Learning [M-INFO-105623]

Recommendation

o Students should be familiar with the content of the "Foundations of Artificial Intelligence" lecture.
e Good Python knowledge is required.

o Good mathematical background knowledge is required.
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5 MODULES Module: Reliable Computing | [M-INFO-100850]

m 5.188 Module: Reliable Computing | [M-INFO-100850]

Responsible:  Prof. Dr. Mehdi Baradaran Tahoori
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each winter term 1term English 4 1
Mandatory
T-INFO-101387 | Reliable Computing | 3 CR | Tahoori

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
The objective of this course is to become familiar with general and state of the art techniques used in design and analysis of fault-
tolerant digital systems.

Content

The objective of this course is to become familiar with general and state of the art techniques used in design and analysis of fault-
tolerant digital systems. The students will study and investigate existing fault-tolerant systems. Both Hardware and software
methods will be studied and new research topics will be investigated.

This course overviews reliable (fault-tolerant) computing and the design and evaluation of dependable systems, and provides a
base for research in reliable systems. Models and methods are used in the analysis and design of fault-tolerant and highly reliable
computer systems will be taught in this course. Topics include faults and their manifestations, fault/error modeling, reliability,
availability and maintainability analysis, system evaluation, performance-reliability trade-offs, system level fault diagnosis,
hardware and software redundancy techniques, and fault-tolerant system design methods.

Workload
2 SWS:#(2 SWS + 1,5 x 2 SWS) x 15 + 15 h preparation for the exam = 90 h = 3ECTS &
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5 MODULES Module: Research Focus Class: Blockchain & Cryptocurrencies [M-INFO-106654]

5.189 Module: Research Focus Class: Blockchain & Cryptocurrencies [M-

INFO-106654]

Responsible:  Prof. Dr. Hannes Hartenstein
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to a tenth Irregular 1term German/English 4 1
Mandatory
T-INFO-113400 Research Focus Class: Blockchain & Cryptocurrencies 3 CR | Hartenstein
T-INFO-113401 Research Focus Class: Blockchain & Cryptocurrencies - Seminar 3 CR | Hartenstein
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5 MODULES Module: Research Practical Course: Interactive Learning [M-INFO-106300]

m 5.190 Module: Research Practical Course: Interactive Learning [M-INFO-106300]

Responsible:  TT-Prof. Dr. Rudolf Lioutikov
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1term English 4 2
Mandatory
T-INFO-112772 | Research Practical Course: Interactive Learning 6 CR | Lioutikov

Competence Certificate
See Partial achivements (Teilleistung).

Prerequisites
See Partial achivements (Teilleistung).

Competence Goal

Die Studenten lernen komplexe wissenschaftliche Themengebiete zu verstehen, zu hinterfragen und veroffentlichte

Resultate zu reproduzieren und zu Gberpriifen. Die Studenten erlangen ein vertieftes Wissen im Bereich des Interaktive Lernens
und Erfahrung mit dem Einsatz von neuartigen Lernverfahren.

Content

Each student will select a topic in the field of Interactive Learning and/or Explainable Artificial Intelligence. The organizers will
suggest topics but the students are welcome suggest relevant topics. The students will then implement and evaluate several
algorithms corresponding to the chosen topic. The experimental evaluation will be documented in a report and presented to their
peers.

It is highly recommended to take this research project in combination with the “Interactive Learning” Seminar, where the students
get the chance to acquire the required background on the literature.

Workload

Arbeitsaufwand = 180h = 6 ECTS

e Prasenzzeit: 15h

¢ Projektarbeit: 135h

e Scientific Report schreiben + Pdsentation vorbereiten: 30h

Recommendation
We highly recommend to take this research project in combination with the “Interactive Learning” seminar.

Itis highly recommended to attend the “Explainable Artificial Intelligence” lecture in parallel or prior to this project.

¢ Experience in Machine Learning is recommended, e.g. through prior coursework.

> The Computer Science Department offers several great lectures e.g., “Maschinelles Lernen - Grundlagen und Algorithmen” and
“Deep Learning”

¢ A good mathematical background will be beneficial

e Python experience is recommended

¢ We might use the PyTorch deep learning library In the exercises. Some prior knowledge in this is helpful but not necessary.
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5MODULES

Module: Research Project (Project, 1st Semester) [M-INFO-105037]

m 5.191 Module: Research Project (Project, 1st Semester) [M-INFO-105037]

Responsible:

Organisation:

Prof. Dr. Bernhard Beckert
Prof. Dr.-Ing. Michael Beigl
Prof. Dr. Ralf Reussner

KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
10 Grade to atenth Each term 2 terms German 4 2
Mandatory
T-INFO-110218 Research Project (Project, 1st Semester) - Oral Exam 3 CR | Beckert
T-INFO-110219 Research Project (Project, 1st Semester) - Presentation 3 CR | Beckert
T-INFO-110220 Research Project (Project, 1st Semester) - Project Proposal 4 CR | Beckert
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5MODULES

Module: Research Project (Project, 2nd Semester) [M-INFO-105038]

m 5.192 Module: Research Project (Project, 2nd Semester) [M-INFO-105038]

Responsible:

Organisation:

Prof. Dr. Bernhard Beckert
Prof. Dr.-Ing. Michael Beigl
Prof. Dr. Ralf Reussner

KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
10 Grade to atenth Each term 2 terms German 4 1
Mandatory
T-INFO-110221 Research Project (Project, 2nd Semester) - Oral Exam 3 CR | Beckert
T-INFO-110222 Research Project (Project, 2nd Semester) - Presentation 3 CR | Beckert
T-INFO-110223 Research Project (Project, 2nd Semester) - Scientific Report 4 CR | Beckert
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5 MODULES Module: Research Project Autonomous Learning Robots [M-INFO-105378]

m 5.193 Module: Research Project Autonomous Learning Robots [M-INFO-105378]

Responsible:  Prof. Dr. Gerhard Neumann
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-INFO-110861 Research Project Autonomous Learning Robots 6 CR | Neumann
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5 MODULES Module: Robotics - Practical Course [M-INFO-102522]

m 5.194 Module: Robotics - Practical Course [M-INFO-102522]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each summer term 1term English 4 3
Mandatory
T-INFO-105107 | Robotics - Practical Course 6 CR | Asfour

Competence Certificate
See partial Achievements (Teilleistung)

Prerequisites
See partial Achievements (Teilleistung)

Competence Goal

The student knows concrete solutions for different problems in robotics. He/she uses methods of inverse kinematics, grasp and
motion planning, and visual perception. The student can implement solutions in the programming languages C++ and Python with
the help of suitable software frameworks.

Content

The practical course is offered as an accompanying course to the lectures Robotics I-1ll. Every week, a small team of students will
work on solving a given robotics problem. The list of topics includes robot modeling and simulation, inverse kinematics, robot
programming via state charts, collision-free motion planning, grasp planning, robot vision and robot learning.

Workload

Practical course with 4 SWS, 6 LP

6 LP corresponds to 180 hours, including

2 hours introductory event

18 hours initial familiarization with the software framework
120 hours group work

40 hours attendance time

Recommendation
Attending the lectures Robotics | - Introduction to Robotics, Robotics Il: Humanoid Robotics, Robotics Il - Sensors and Perception
in Robotics and Mechano-Informatics and Robotics is recommended.
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5 MODULES Module: Robotics | - Introduction to Robotics [M-INFO-100893]

m 5.195 Module: Robotics | - Introduction to Robotics [M-INFO-100893]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German/English 4 3
Mandatory
T-INFO-108014 | Robotics | - Introduction to Robotics 6 CR | Asfour

Competence Certificate
See partial achivements (Teilleistung)

Prerequisites
See partial achivements (Teilleistung)

Competence Goal

The students are able to apply the presented concepts to simple and realistic tasks from robotics. This includes mastering and
deriving the mathematical concepts relevant for robot modeling. Furthermore, the students master the kinematic and dynamic
modeling of robot systems, as well as the modeling and design of simple controllers. The students know the algorithmic basics of
motion and grasp planning and can apply these algorithms to problems in robotics. They know algorithms from the field of image
processing and are able to apply them to problems in robotics. They are able to model and solve tasks as a symbolic planning
problem. The students have knowledge about intuitive programming procedures for robots and know procedures for programming
and learning by demonstration.

Content

The lecture provides an overview of the fundamentals of robotics using the examples of industrial robots, service robots and
autonomous humanoid robots. An insight into all relevant topics is given. This includes methods and algorithms for robot modeling,
control and motion planning, image processing and robot programming. First, mathematical basics and methods for kinematic and
dynamic robot modeling, trajectory planning and control as well as algorithms for collision-free motion planning and grasp planning
are covered. Subsequently, basics of image processing, intuitive robot programming especially by human demonstration and
symbolic planning are presented.

In the exercise, the theoretical contents of the lecture are further illustrated with examples. Students deepen their knowledge of
the methods and algorithms by independently working on problems and discussing them in the exercise. In particular, students can
gain practical programming experience with tools and software libraries commonly used in robotics.

Workload

Lecture with 3 SWS + 1 SWS Tutorial, 6 LP

6 LP corresponds to 180 hours, including

15 * 3 = 45 hours attendance time (lecture)

15 * 1 = 15 hours attendance time (tutorial)

15 * 6 = 90 hours self-study and exercise sheets
30 hours preparation for the exam
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5 MODULES Module: Robotics Il - Humanoid Robotics [M-INFO-102756]

m 5.196 Module: Robotics Il - Humanoid Robotics [M-INFO-102756]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term English 4 3
Mandatory
T-INFO-105723 | Robotics Il - Humanoid Robotics 3 CR | Asfour

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
The students have an overview of current research topics in autonomous learning robot systems using the example of humanoid
robotics. They are able to classify and evaluate current developments in the field of cognitive humanoid robotics.

The students know the essential problems of humanoid robotics and are able to develop solutions on the basis of existing research.

Content

The lecture presents current work in the field of humanoid robotics that deals with the implementation of complex sensorimotor
and cognitive abilities. In the individual topics different methods and algorithms, their advantages and disadvantages, as well as the
current state of research are discussed.

The topics addressed are: Applications and real world examples of humanoid robots; biomechanical models of the human body,
biologically inspired and data-driven methods of grasping, imitation learning and programming by demonstration; semantic
representations of sensorimotor experience as well as cognitive software architectures of humanoid robots.

Workload

Lecture with 2 SWS, 3 CP.

3 LP corresponds to approx. 90 hours, thereof:

approx. 15 * 2h = 30 Std. Attendance time

approx. 15 * 2h = 30 Std. Self-study prior/after the lecture
approx. 30 Std. Preparation for the exam and exam itself

Recommendation
Having visited the lectures on Robotics | - Introduction to Robotics and Mechano-Informatics and Robotics is recommended.
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5 MODULES Module: Robotics Il - Sensors and Perception in Robotics [M-INFO-104897]

m 5.197 Module: Robotics Il - Sensors and Perception in Robotics [M-INFO-104897]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-INFO-109931 | Robotics Il - Sensors and Perception in Robotics 3 CR | Asfour

Competence Certificate
See partial achivements (Teilleistung)

Prerequisites
See partial achivements (Teilleistung)

Competence Goal
Students can name the main sensor principles used in robotics.

Students can explain the data flow from physical measurement through digitization to the use of the recorded data for feature
extraction, state estimation and semantic scene understanding.

Students are able to propose and justify suitable sensor concepts for common tasks in robotics.

Content
The lecture supplements the lecture Robotics | with a broad overview of sensors used in robotics. The lecture focuses on visual
perception, object recognition, semantic scene interpretation, and (inter-)active perception. The lecture is divided into two parts:

In the first part a comprehensive overview of current sensor technologies is given. A basic distinction is made between sensors for
the perception of the environment (exteroceptive) and sensors for the perception of the internal state (proprioceptive).

The second part of the lecture concentrates on the use of exteroceptive sensors in robotics. The topics covered include tactile
exploration and visual data processing, including advanced topics such as feature extraction, object localization,semantic scene
interpretation, and (inter-)active perception.

Workload

Lecture with 2 SWS, 3 LP

3 LP corresponds to 90 hours, including
15 * 2 = 30 hours attendance time

15 * 2 = 30 hours self-study

30 hours preparation for the exam

Recommendation
Attending the lecture Robotics | - Introduction to Robotics is recommended.
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5 MODULES Module: Scientific Methods to Design and Analyze Secure Decentralized Systems [M-INFO-105780]

5.198 Module: Scientific Methods to Design and Analyze Secure Decentralized
Systems [M-INFO-105780]

Responsible:  Prof. Dr. Hannes Hartenstein
Organisation:  KIT Department of Informatics

Partof: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to a tenth Each winter term 1term English 4 1
Mandatory
T-INFO-111568 | Scientific Methods to Design and Analyze Secure Decentralized 5 CR [ Hartenstein
Systems

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

1. Philosophy of Science: The student understands epistemological principles like the scientific and mathematical process, within
the context of networked and decentralized systems. The student knows about the current limits of scientific research, especially
in regards to the security of a given decentralized system.

2. Empirical Methods: Observation / Monitoring: The student is able to construct setups to monitor system properties related to
performance or security. The student knows how to observe a decentralized system like an overlay network without interference,
i.e., without impact on the behavior to measure as well as the overall system functionality.

3. Combined Empirical / Formal Methods: The student has a fundamental understanding of Discrete Event Simulations, as well as
stochastic modelling and random number generation. The student is able to conduct a simulation study consisting of observation,
modelling, simulation, validation, and result analysis.

4. Formal Methods: The student knows how to apply formal methods like formal verification/ model checking and model
comparison / simulation-based proofs to decentralized systems. The student understands tradeoffs between empirical and formal
methods, and can choose suitable methods for given research tasks.

5. Applications in Research: The student understands how the methods of this lecture are applied to practical examples, and knows
how to apply the methods on problems of a researcher’s everyday life.

Content

Decentralized Systems (like peer-to-peer- or blockchain-based systems) are systems controlled by multiple parties who make their
own independent decisions to reach a common goal. However, not knowing which parties are trustworthy and which are betrayers
requires a radically different way of thinking. Based on the lecture “Decentralized Systems: Fundamentals, Modeling, and
Applications”, in this lecture, we cover the necessary scientific methods to analyze existing and to create new decentralized
systems. We treat both, selected empirical and formal methods and their tradeoffs, as well as the overarching philosophy of science
behind the research process. Together with its practical parts, this lecture provides the foundational scientific toolbox to work on
the decentralized systems of the future.

Workload

1. Attendance time (Course, exercise,): 3 SWS: 15 x 3h = 45h

2. Self-study (e.g. independent review of course material,

work on homework assignments)

Weekly preparation and follow-up of the lecture/exercise: 15 x 3 SWS x 1,5h = 67,5hh
3. Preparation for the exam: 37,5h

> =150h=5ECTS

Recommendation

Prior knowledge on the abstract concepts as well as concrete use cases of decentralized systems is strongly recommended. The
“Decentralized Systems: Fundamentals, Modeling, and Applications” lecture covers all necessary aspects, but equivalent lectures
and / or self-study can also be sufficient.
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5 MODULES Module: Seminar Information Systems [M-WIWI-104815]

m 5.199 Module: Seminar Information Systems [M-WIWI-104815]

Responsible:  Studiendekan der KIT-Fakultat far Informatik
Studiendekan des KIT-Studienganges

Organisation: KIT Department of Economics and Management
Partof:  Seminars

Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each term 1term German 1 1
Mandatory
T-WIWI-109827 | Seminar in Information Systems (Master) 3 CR | Studiendekan der KIT-

Fakultat fir Informatik,
Studiendekan des KIT-
Studienganges

Competence Certificate
The assessment is done by a seminar with at least 3 CP.

The assessment of the seminar (following §4(2), 3 ER) is described at the course description.

Prerequisites
None.

Competence Goal

e Students are able to independently deal with a defined problem in a specialized field based on scientific criteria.

e They are able to research, analyze the information, abstract and derive basic principles and regularities from unstructured
information.

e They can solve the problems in a structured manner using their interdisciplinary know-how.

e They know how to validate the obtained results.

¢ Finally, they are able to logically and systematically present the results both orally and in written form in accordance with
scientific guidelines (structuring, technical terminology, referencing). They can argue and defend the results professionally
in the discussion.

Content

The module consists of a seminar, that is related to the research field of economic sciences. A complete list of available seminars is
published in the internet.

Annotation

The mentioned seminars in this module handbook are place holders. For each semester, a complete list of seminars are published in
the Vorlesungsverzeichnis or at the web pages of the participating institutes. Often, the seminar topics for a given semester are
publishedat the end of the preceding semester. Some seminars require an early sign-in deadline at the end of the of the preceding
semester.

Workload
The total workload for this module is approximately 90 hours.
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5 MODULES Module: Seminar Laboratory: Machine Learning and Intelligent Systems [M-INFO-105959]

5.200 Module: Seminar Laboratory: Machine Learning and Intelligent Systems [M-
INFO-105959]

Responsible:  Prof. Dr.-Ing. Uwe Hanebeck
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each summer term 1term German 4 1
Mandatory
T-INFO-112105 Seminar Laboratory: Machine Learning and Intelligent Systems | 3CR | Fennel, Hanebeck
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5 MODULES Module: Seminar Module Economic Sciences [M-WIWI-102736]

m 5.201 Module: Seminar Module Economic Sciences [M-WIWI-102736]

Responsible:  Studiendekan des KIT-Studienganges
Organisation: KIT Department of Economics and Management
Partof:  Seminars

Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each term 1term German 1 1

Compulsory Elective Courses (Election: 1 item)

T-WIWI-103474 | Seminar in Business Administration A (Master) 3 CR | Professorenschaft des
Fachbereichs
Betriebswirtschaftslehre
T-WIWI-103478 | Seminar in Economics A (Master) 3 CR | Professorenschaft des
Fachbereichs
Volkswirtschaftslehre
T-WIWI-103481 | Seminar in Operations Research A (Master) 3 CR | Nickel, Rebennack, Stein

T-WIWI-103483 | Seminar in Statistics A (Master) 3 CR | Grothe, Schienle

Competence Certificate
The assessment is done by a seminar with at least 3 CP.

The assessment of the seminar (following §4(2), 3 ER) is described at the course description.

Prerequisites
None.

Competence Goal

e Students are able to independently deal with a defined problem in a specialized field based on scientific criteria.

e They are able to research, analyze the information, abstract and derive basic principles and regularities from unstructured
information.

e They can solve the problems in a structured manner using their interdisciplinary know-how.

e They know how to validate the obtained results.

¢ Finally, they are able to logically and systematically present the results both orally and in written form in accordance with
scientific guidelines (structuring, technical terminology, referencing). They can argue and defend the results professionally
in the discussion.

e Students are familiar with the DFG’s Code of Conduct "Guidelines for Safeguarding Good Research Practice" and base
their scientific work on it.

Content
The module consists of a seminar, that is related to the research field of economic sciences. A complete list of available seminars is
published in the internet.

The teaching of the DFG Code "Guidelines for Safeguarding Good Research Practice" takes place within the online course "Good
Scientific Practice" of the KIT Library, which can be completed in self-study.

Annotation

The mentioned seminars in this module handbook are place holders. For each semester, a complete list of seminars are published in
the Vorlesungsverzeichnis or at the web pages of the participating institutes. Often, the seminar topics for a given semester are
publishedat the end of the preceding semester. Some seminars require an early sign-in deadline at the end of the of the preceding
semester.

Workload
The total workload for this module is approximately 90 hours.
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5 MODULES Module: Seminar Module Informatics [M-INFO-102822]

m 5.202 Module: Seminar Module Informatics [M-INFO-102822]

Organisation:  KIT Department of Informatics
KIT Department of Economics and Management

Partof:  Seminars

Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each term 1term German/English 1 2
Compulsory Elective Seminar in Informatics (Election: 1 item)
T-INFO-104336 Seminar Informatics A 3 CR [ Abeck
T-WIWI-103480 | Seminar in Informatics B (Master) 3 CR | Professorenschaft des
Instituts AIFB
T-INFO-111205 Seminar Informatics Master 3CR
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5 MODULES Module: Seminar Module Law [M-INFO-101218]

m 5.203 Module: Seminar Module Law [M-INFO-101218]

Responsible:  N.N.
Organisation:  KIT Department of Informatics
Partof:  Seminars

Credits Grading scale Recurrence Duration Language Level Version
3 Grade to a tenth Each term 1term German 1 1
Mandatory
T-INFO-101997 Seminar: Legal Studies | 3CR|[N.N.
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5 MODULES Module: Seminar: Interactive Learning [M-INFO-106301]

m 5.204 Module: Seminar: Interactive Learning [M-INFO-106301]

Responsible:  TT-Prof. Dr. Rudolf Lioutikov
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term English 4 2
Mandatory
T-INFO-112773 | Seminar: Interactive Learning 3 CR | Lioutikov

Prerequisites
See Partial Achivements (Teilleistung).

Competence Goal

Qualifikationsziel:Students are able to independently understand a complex research topic, present the content in a concise and
understandable way and prepare a scientific report summarizing the topic.

Lernziele:Students are able to independently understand a complex research topic, present the content in a concise and
understandable way and prepare a scientific report summarizing the topic. Students get a deeper understanding of state-of-the art
learning algorithms and get to know current research challenges.

Students are familiar with the DFG Code of Conduct "Guidelines for Safeguarding Good Scientific Practice" and successfully apply
these guidelines in the preparation of their scientific work.

Content

Each student will select several related papers in the field of Interactive Learning. The organizers will suggest several papers but
the students will be encouraged to indentify and research additional relevant papers during the semester. The students will then
prepare a presentation and a basic scientific research paper.

It is highly recommended to take this seminar in combination with the “Interactive Learning” Research Project
(Forschungspraktikum), where the students get the chance to deepen their understanding, implement and evaluate their
presented work.

Module grade calculation
See Partial Achivements (Teilleistung).

Workload

Arbeitsaufwand = 90 h =3 ECTS
e Prasenzzeit: 15hr

e Selbststudium: 45h

e Scientific Report schreiben: 20h
e Prasentation vorbereiten: 10h

Recommendation
We highly recommend to take this seminar in combination with the “Interactive Learning” research project (Forschungspraktikum).

It is highly recommended to attend the “Explainable Artificial Intelligence” lecture in parallel or prior to this seminar.

e Experience in Machine Learning is recommended, e.g. through prior coursework.

o The Computer Science Department offers several great lectures e.g., “Maschinelles Lernen - Grundlagen und Algorithmen” and
“Deep Learning”

e A good mathematical background will be beneficial

e Python experience is recommended

o We might use the PyTorch deep learning library In the exercises. Some prior knowledge in this is helpful but not necessary.
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5 MODULES Module: Service Analytics [M-WIWI-101506]

m 5.205 Module: Service Analytics [M-WIWI-101506]

Responsible:  Prof. Dr. Gerhard Satzger
Prof. Dr. Christof Weinhardt

Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms English 4 10
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-108715 | Artificial Intelligence in Service Systems 4,5 CR | Satzger
T-WIWI-111219 | Artificial Intelligence in Service Systems - Applications in Computer 4,5 CR | Satzger
Vision
T-WIWI-105777 | Business Intelligence Systems 4,5 CR | Madche
T-WIWI-112152 | Practical Seminar: Artificial Intelligence in Service Systems 4,5CR | Satzger
T-WIWI-113725 | Special Topics in Information Systems 4,5 CR | Weinhardt

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the core course and further single courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module. The assessment procedures are
described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
Students

e knows the theoretical bases and the key components of Business Intelligence systems,

e acquires the basic skills to make use of business intelligence and analytics software in the service context
e areintroduced into various application scenarios of analytics in the service context

e are able to distinguish different analytics methods and apply them in context

e learn how to apply analytics software in the service context

e are trained for the structured compilation and solution of practice relevant problems with the help of commercial business
intelligence software packages as well as analytics methods and tools

Content

The importance of services in modern economies is most evident - nearly 70% of gross value added are achieved in the tertiary
sector and a growing number of industrial enterprises add customer specific services to their material goods or transform their
business models fundamentally. The growing availability of data “Big Data” and their intelligent processing by applying analytic
methods and business intelligence systems plays a key role.

It is the goal of the module to give students a comprehensive overview on the subject Business Intelligence & Analytics focusing on
service issues. Various scenarios illustrate how the methods and systems introduced help to improve existing services or create
innovative data-based services.

Annotation
This module is part of the KSRI teaching profile “Digital Service Systems”. Further information on a service-specific profiling is
available under www ksri kit.edu/teaching.

Workload
Total workload for 9 credit points: approx. 270 hours.

Attendance time: 90 hours
Preparation and follow-up: 100 hours
Exam and exam preparation: 80 hours
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5 MODULES Module: Service Analytics [M-WIWI-101506]

Recommendation
The course Service Analytics A[2595501] should be taken.
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5 MODULES Module: Service Design Thinking [M-WIWI-101503]

m 5.206 Module: Service Design Thinking [M-WIWI-101503]

Responsible:  Prof. Dr. Gerhard Satzger
Prof. Dr. Orestis Terzidis

Organisation:  KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each winter term 2 terms English 4 1
Mandatory
T-WIWI-102849 | Service Design Thinking | 9CR | Satzger, Terzidis

Competence Certificate
The assessment is carried out as a general exam (according to Section 4(2), 3 of the examination regulation). The overall grade of
the module is the grade of the examination (according to Section 4(2), 3 of the examination regulation).

Prerequisites
None

Competence Goal
Students

e Gain a comprehensive understanding of the globally recognized innovation approach “Design Thinking” as introduced and
promoted by the Stanford University

e Apply the learned approach in the context of a real innovation project provided by a partner organization

e Conceive new, creative solutions through extensive need finding of relevant service users
Develop prototypes early and independently, test them and improve them iteratively to solve the challenge provided by
the partner organization

e Communicate, present and network in interdisciplinary and international environments.

Content
Course phases (roughly 4 weeks each):

Design Space Exploration:

e Exploring the problem space by questioning the given innovation challenge from practice.
o Familiarization with the topic area of the respective challenge.
o Gathering first impressions of the requirements and needs of people related to the problem.

Critical Function Prototype:

¢ Building an intensive understanding of the needs of the target group of the respective challenge.
o Deriving critical functions from the customer's perspective that could help solve the overall problem.
e Building prototypes for the critical functions and testing them in real customer situations.

Dark Horse Prototype:

e Reversal of assumptions and experiences made so far. The goal is to develop radically new and unconventional ideas.
¢ Implementation of the ideas into simple prototypes and subsequent testing.

Funky Prototype:

¢ |Integration of the individual successfully tested functions from the critical function and dark horse phase into solution
concepts. These are also tested and further developed.

Functional Prototype:

o Selection of successful funky prototypes and development of these towards high-resolution prototypes. The final solution
approach for the project is written down in detail and feedback is obtained.

Final Prototype:

¢ Implementing the final prototype and presenting it to the practical partner as well as the SUGAR Network.

Information Systems M.Sc.

Module Handbook as of 07/10/2024 252



5 MODULES Module: Service Design Thinking [M-WIWI-101503]

Annotation

Due to practical project work as a component of the program, access is limited. The module (as well as the module component)
spans two semesters. It starts in September every year and runs until end of June in the subsequent year. Entering the program is
only possible at its beginning - after prior application in May/June. For more information on the application process and the
program itself are provided in the module component description and the program's website (https://sdtkarlsruhe.de/).
Furthermore, the lecturers provide an information event for applicants every year in May.This module is part of the KSRI Teaching
Program.

Workload

The workload for this module is approx. 2 days per week over a period of 9 months. The workload for this practical module is
therefore comparatively high. The reason for this is that the participants work in international teams with students from other
universities and partner organizations and solve real innovation challenges.

The workload of approx. 270 hours is spread over approx. 105 hours (3.5 CP) in the first semester and 165 hours (5.5 CP) in the
second semester.

Recommendation
This course is held in English - proficiency in writing and communication is required.

Our past students recommend to take this course at the beginning of the masters program.
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5 MODULES Module: Service Economics and Management [M-WIWI-102754]

m 5.207 Module: Service Economics and Management [M-WIWI-102754]

Responsible:  Prof. Dr. Gerhard Satzger
Prof. Dr. Christof Weinhardt

Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms English 4 6
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-112757 | Digital Services: Innovation & Business Models 4,5 CR | Satzger
T-WIWI-112823 | Platform & Market Engineering: Commerce, Media, and Digital 4,5 CR | Weinhardt
Democracy

Competence Certificate
The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO), whose sum of credits must meet the minimum
requirement of credits of this module. The assessment procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None

Competence Goal
Students

understand the scientific basics of the management of digital services and corresponding systems

e gain a comprehensive insight in the importance and the most important features of information systems as an central
component of the digitalization of business processes, products and services

o know the most relevant concepts and theories to shape the digital transformation process of service systems successfully
¢ understand the OR methods in the sector of service management and apply them adequately

e are able to use large amounts of available data systematically for the planning, operation and improvement of complex
service offers and to design and control information systems

e are able to develop market-oriented coordination mechanisms and apply service systems.

Content

This module provides the foundation for the management of digital services and corresponding systems. The courses in this
module cover the major concepts for a successful management of service systems and their digital transformation. Current
examples from the research and practice enhance the relevance of the discussed topics.

Annotation
This module is part of the KSRI teaching profile “Digital Service Systems”. Further information on a service-specific profiling is
available under www.ksri kit.edu/teaching.

From summer semester 2023, the course Service Innovation will be offered with a revised course concept and content. The focus
will be on the closer integration of the topics of service innovation and digitalization. Current foundational content (e.g., on service
innovation challenges or human-centered innovation methods) will remain. New content will cover topics such as digital platforms
and ecosystems, loT and smart service innovation, and business models.

Workload
Total workload for 9 credit points: approx. 270 hours. The allocation is based on the credit points of the courses in the module.

Recommendation
None
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5 MODULES Module: Service Innovation, Design & Engineering [M-WIWI-102806]

m 5.208 Module: Service Innovation, Design & Engineering [M-WIWI-102806]

Responsible:  Prof. Dr. Alexander Madche
Prof. Dr. Gerhard Satzger

Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 2 terms English 4 6
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-112757 | Digital Services: Innovation & Business Models 4,5 CR | Satzger
T-WIWI-113460 | Engineering Interactive Systems: Al & Wearables 4,5 CR | Madche
T-WIWI-113459 | Practical Seminar: Human-Centered Systems 4,5 CR | Madche
T-WIWI-110887 | Practical Seminar: Service Innovation 4,5 CR | Satzger

Competence Certificate
The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO), whose sum of credits must meet the minimum
requirement of credits of this module. The assessment procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
Dependencies between courses:

The course Practical Seminar Service Innovation cannot be applied in combination with the course Practical Seminar Digital
Service Design.

Competence Goal
Students

e know about the challenges, concepts, methods and tools of service innovation management and are able to use them
successfully.

e have a profound comprehension of the development and design of innovative services and are able to apply suitable
methods and tools on concrete and specific issues.

e are able to embed the concepts of innovation management, development and design of services into organisations

e are aware of the strategic importance of services, are able to present value creation in the context of services systems and
to strategically exploit the possibilities of their digital transformation

o elaborate concrete and problem-solving solutions for practical tasks in teams.

Content

This module is designed to constitute the basis for the development of successful ICT supported innovations thus including the
methods and tools for innovation management, for the design and the development of digital services and the implementation of
new business models. Current examples from science and practice enhance the relevance of the topics addressed.

Annotation
This module is part of the KSRI teaching profile “Digital Service Systems”. Further information on a service-specific profiling is
available under www.ksri.kit.edu/teaching.

From summer semester 2023, the course Service Innovation will be offered with a revised course concept and content. The focus
will be on the closer integration of the topics of service innovation and digitalization. Current foundational content (e.g., on service
innovation challenges or human-centered innovation methods) will remain. New content will cover topics such as digital platforms
and ecosystems, loT and smart service innovation, and business models.

Workload
Total workload for 9 credit points: approx. 270 hours. The allocation is based on the credit points of the courses in the module.
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5 MODULES Module: Service Innovation, Design & Engineering [M-WIWI-102806]

Recommendation
Attending the course Practical Seminar Service Innovation [2595477] is recommended in combination with the course Service

Innovation [2595468].
Attending the course Practical Seminar Digital Service Design [new] is recommended in combination with the course Digital
Service Design [new].
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5 MODULES Module: Service Management [M-WIWI-101448]

m 5.209 Module: Service Management [M-WIWI-101448]

Responsible:  Prof. Dr. Gerhard Satzger
Prof. Dr. Christof Weinhardt

Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Business Administration)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1term English 4 11
Compulsory Elective Courses (Election: 9 credits)
T-WIWI-108715 | Artificial Intelligence in Service Systems 4,5 CR | Satzger
T-WIWI-111219 | Artificial Intelligence in Service Systems - Applications in Computer 4,5 CR | Satzger
Vision
T-WIWI-112757 | Digital Services: Innovation & Business Models 4,5 CR | Satzger

Competence Certificate
The assessment is carried out as partial exams, whose sum of credits must meet the minimum requirement of credits of this
module. The assessment procedures are described for each course of the module separately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Competence Goal
The students

e understand the basics of developing and managing IT-based services,

¢ understand and apply OR methods in service management,

e systematically use vast amounts of available data for planning, operation, personalization and improvement of complex
service offerings, and

e understand and analyze innovation processes in corporations.

Content

The module service management addresses the basics of developing and managing IT-based services. The lectures contained in this
module teach the basics of developing and managing IT-based services and the application of OR methods in the field of service
management. Moreover, students learn to systematically analyze vast amounts of data for planning, operation and improvement
for complex service offerings. These tools enhance operational and strategic decision support and help to analyze and understand
the overall innovation processes in corporations. Current examples from research and industry demonstrate the relevance of the
topics discussed in this module.

Annotation

From summer semester 2023, the course Service Innovation will be offered with a revised course concept and content. The focus
will be on the closer integration of the topics of service innovation and digitalization. Current foundational content (e.g., on service
innovation challenges or human-centered innovation methods) will remain. New content will cover topics such as digital platforms
and ecosystems, loT and smart service innovation, and business models.

Workload

Total workload for 9 credit points: approx. 270 hours. The allocation is based on the credit points of the courses in the module.
120-135 hours for the courses with 4.5 credits, 135-150 hours for the courses with 5 credits and 150-180 hours for the courses
with 6 credits.

The total number of hours per course results from the time required to attend the lectures and exercises, as well as the
examination times and the time required to achieve the learning objectives of the module for an average student for an average
performance.

Recommendation
None
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5 MODULES Module: Service Operations [M-WIWI-102805]

m 5.210 Module: Service Operations [M-WIWI-102805]

Responsible:  Prof. Dr. Stefan Nickel
Organisation: KIT Department of Economics and Management
Part of: Economics and Management (Operations Research)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to atenth Each term 1lterm German/English 4 7

Election notes

At least one of the fourcourses Operations Research in Supply Chain Management, Operations Research in Health Care
Management, Practical seminar: Health Care Management orDiscrete-Event Simulation in Production and Logistics has to be
assigned.

Students who choose the module in the field "compulsory elective modules" may select any two courses of the module.

Compulsory Elective Courses (Election: at most 2 items)
T-WIWI-102718 | Discrete-Event Simulation in Production and Logistics 4.5 CR | Spieckermann
T-WIWI-102884 | Operations Research in Health Care Management 4.5 CR | Nickel
T-WIWI-102715 | Operations Research in Supply Chain Management 4,5 CR | Nickel
T-WIWI-102716 | Practical Seminar: Health Care Management (with Case Studies) 4.5 CR | Nickel
Supplementary Courses (Election: at most 1 item)
T-MACH-112213 | Applied material flow simulation 4,5 CR | Baumann
T-WIWI-102872 | Challenges in Supply Chain Management 4.5 CR | Mohr
T-WIWI-110971 | Demand-Driven Supply Chain Planning 4,5 CR | Heckmann

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO), whose sum of credits must meet the minimum
requirement of credits of this module. The assessment procedures are described for each course of the module separately. The
overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites

At least one of the four courses "Operations Research in Supply Chain Management", "Operations Research in Health Care
Management", "Practical seminar: Health Care Management" or "Discrete-Event Simulation in Production and Logistics" has to be
assigned.

Competence Goal
Students

¢ knows the theoretical bases and the key components of Business Intelligence systems,

e acquires the basic skills to make use of business intelligence and analytics software in the service context
e areintroduced into various application scenarios of analytics in the service context

e are able to distinguish different analytics methods and apply them in context

e learn how to apply analytics software in the service context

e are trained for the structured compilation and solution of practice relevant problems with the help of commercial business
intelligence software packages as well as analytics methods and tools

Content

The importance of services in modern economies is most evident - nearly 70% of gross value added are achieved in the tertiary
sector and a growing number of industrial enterprises add customer specific services to their material goods or transform their
business models fundamentally. The growing availability of data “Big Data” and their intelligent processing by applying analytic
methods and business intelligence systems plays a key role.

It is the goal of the module to give students a comprehensive overview on the subject Business Intelligence & Analytics focusing on
service issues. Various scenarios illustrate how the methods and systems introduced help to improve existing services or create
innovative data-based services.
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5 MODULES Module: Service Operations [M-WIWI-102805]

Annotation
This module is part of the KSRI teaching profile “Digital Service Systems”. Further information on a service-specific profiling is
available under www.ksri.kit.edu/teaching.

Workload
Total workload for 9 credit points: approx. 270 hours. The allocation is based on the credit points of the courses in the module.

Recommendation
The course Practical Seminar Health Care should be combined with the course OR in Health Care Management.
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5MODULES

m 5.211 Module: Software Architecture and Quality [M-INFO-100844]

Responsible:  Prof. Dr. Ralf Reussner
Organisation:  KIT Department of Informatics

Module: Software Architecture and Quality [M-INFO-100844]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term German 4 1
Mandatory
T-INFO-101381 Software Architecture and Quality 3 CR | Reussner
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5MODULES

Module: Software Engineering || [M-INFO-100833]

m 5.212 Module: Software Engineering |1 [M-INFO-100833]

Responsible:  Prof. Dr.-Ing. Anne Koziolek

Prof. Dr. Ralf Reussner

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German 4 1
Mandatory

T-INFO-101370 Software Engineering Il

6 CR | Koziolek, Reussner

Content

Requirements engineering, software development processes, software quality, software architectures, MDD, Enterprise Software
Patterns software maintainability, software security, dependability, embedded software, middleware, domain-driven design
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5 MODULES Module: Software Lab Parallel Numerics [M-INFO-102998]

m 5.213 Module: Software Lab Parallel Numerics [M-INFO-102998]

Responsible:  Prof. Dr. Wolfgang Karl
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each term 1lterm German/English 4 2
Mandatory
T-INFO-105988 Software Lab Parallel Numerics 6 CR | Karl
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5MODULES

m 5.214 Module: Software Product Line Engineering [M-INFO-105471]

Responsible:  Prof. Dr.-Ing. Ina Schaefer
Organisation:  KIT Department of Informatics

Module: Software Product Line Engineering [M-INFO-105471]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1lterm German 4 1
Mandatory
T-INFO-111017 Software Product Line Engineering 3 CR | Schaefer
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m 5.215 Module: Software Security Engineering [M-INFO-106344]

Responsible:  Prof. Dr. Ralf Reussner
Organisation:  KIT Department of Informatics

Module: Software Security Engineering [M-INFO-106344]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term German/English 4 1
Mandatory

T-INFO-112862 Software Security Engineering

3 CR | Gerking, Reussner
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5 MODULES Module: Software-Evolution [M-INFO-100719]

m 5.216 Module: Software-Evolution [M-INFO-100719]

Responsible:  Prof. Dr. Ralf Reussner
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Level Version
3 Grade to atenth Each winter term 1term 4 1
Mandatory
T-INFO-101256 Software-Evolution 3 CR | Reussner

Prerequisites
None
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5 MODULES Module: Statistics and Econometrics || [M-WIWI-105414]

m 5.217 Module: Statistics and Econometrics Il [M-WIWI-105414]

Responsible:  Prof. Dr. Melanie Schienle
Organisation: KIT Department of Economics and Management

Partof:  Economics and Management (Economics)
Economics and Management (Statistics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German 4 5
Compulsory Elective Courses (Election: )

T-WIWI-103063 | Analysis of Multivariate Data 4.5 CR | Grothe
T-WIWI-103064 | Financial Econometrics 4,5 CR [ Schienle
T-WIWI-110939 | Financial Econometrics |l 4,5 CR | Schienle
T-WIWI-112153 | Microeconometrics 4,5 CR | Kriiger
T-WIWI-103065 | Statistical Modeling of Generalized Regression Models 4,5 CR | Heller

Competence Certificate
The assessment is carried out as partial exams of the examination regulation) of the single courses of this module, whose sum of
credits must meet the minimum requirement of credits of this module.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
None.

Competence Goal
The student

e shows an advanced understanding of Econometric techniques and statistical model building.

e isable to develop advanced Econometric models for applied problems based on available data

e isableto apply techniques and models efficiently with statistical software, to interpret results and to judge on different
approaches with appropriate statistical criteria.

Content
The courses provide foundations of advanced Econometric and statistical techiques for regression, time series and multivariate
analysis.

Workload
The total workload for this module is approximately 270 hours.
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5MODULES

m 5.218 Module: Stochastic Information Processing [M-INFO-100829]

Responsible:  Prof. Dr.-Ing. Uwe Hanebeck
Organisation:  KIT Department of Informatics

Module: Stochastic Information Processing [M-INFO-100829]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German 4 1
Mandatory
T-INFO-101366 | Stochastic Information Processing 6 CR | Hanebeck
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5 MODULES Module: Stochastic Optimization [M-WIWI-103289]

m 5.219 Module: Stochastic Optimization [M-WIWI-103289]

Prof. Dr. Steffen Rebennack
KIT Department of Economics and Management

Responsible:
Organisation:

Part of: Economics and Management (Operations Research)
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German/English 4 11

Compulsory Elective Courses (Election: between 1 and 2 items)

T-WIWI-106546 | Introduction to Stochastic Optimization 4.5 CR | Rebennack

T-WIWI-106548 | Advanced Stochastic Optimization 4.5 CR | Rebennack

T-WIWI-106549 | Large-scale Optimization 4,5 CR | Rebennack
Supplementary Courses (Election: at most 1 item)

T-WIWI-102723 | Graph Theory and Advanced Location Models 4.5 CR | Nickel

T-WIWI-102719 | Mixed Integer Programming | 4,5 CR | Stein

T-WIWI-102720 | Mixed Integer Programming |l 4,5 CR | Stein

T-WIWI-111247 | Mathematics for High Dimensional Statistics 4,5 CR | Grothe

T-WIWI-111587 | Multicriteria Optimization 4.5 CR | Stein

T-WIWI-103124 | Multivariate Statistical Methods 4,5 CR | Grothe

T-WIWI-102715 | Operations Research in Supply Chain Management 4.5 CR | Nickel

T-WIWI-106545 | Optimization under Uncertainty 4,5 CR | Rebennack

T-WIWI-112109 | Topics in Stochastic Optimization 4.5 CR | Rebennack

Competence Certificate
The assessment is carried out as partial exams (according to § 4(2), 1 of the examination regulation) of the single courses of this
module, whose sum of credits must meet the minimum requirement of credits of this module.

The assessment procedures are described for each course of the module seperately.

The overall grade of the module is the average of the grades for each course weighted by the credits and truncated after the first
decimal.

Prerequisites
At least one of the courses "Advanced Stochastic Optimization", "Large-scale Optimization" or "Introduction to Stochastic
Optimization" has to be taken.

Competence Goal
The student

e names and describes basic notions for advanced stochastic optimization methods, in particular, ways to algorithmically
exploit the special model structures,

e knows the indispensable methods and models for quantitative analysis of stochastic optimization problems,

e models and classifies stochastic optimization problems and chooses the appropriate solution methods to solve also
challenging stochastic optimization problems independently and, if necessary, with the aid of a computer,

o validates, illustrates and interprets the obtained solutions,

o identifies drawbacks of the solution methods and, if necessary, is able to makes suggestions to adapt them to practical
problems.

Content
The module focuses on the modeling as well as the imparting of theoretical principles and solution methods for optimization
problems with special structure, which occur for example in the stochastic optimization.

Annotation
The courses are sometimes offered irregularly. The curriculum, planned for three years in advance, can be found on the Internet at
http://sop.ior kit.edu/28.php.
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5 MODULES Module: Stochastic Optimization [M-WIWI-103289]

Workload

The total workload for this module is approximately 270 hours (9 credits). The allocation is made according to the credit points of
the courses of the module. The total number of hours per course is determined by the amount of time spent attending the lectures
and exercises, as well as the exam times and the time required to achieve the module's learning objectives for an average student
for an average performance.

Recommendation
It is recommended to listen to the lecture "Introduction to Stochastic Optimization" before the lecture "Advanced Stochastic
Optimization" is visited.
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5 MODULES Module: Subdivision Algorithms [M-INFO-101863]

m 5.220 Module: Subdivision Algorithms [M-INFO-101863]

Responsible:  Prof. Dr. Hartmut Prautzsch
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-INFO-103551 | Subdivision Algorithms 3 CR | Prautzsch

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
Students of this course are knowledgeable about subdivision algorithms and are able to analyze the smoothness of subdivision
algorithms.

Content

Chaikin algorithm, Lane-Riesenfeld algorithm, stationary subdivision for curves, regular quadrilateral, triangular and hexagonal
meshes, the subdivision symbol, stencils, difference and derivative schemes, convergence theorems, four-point scheme, box spline
subdivision, half box spline subdivision, stationary subdivision of arbitrary meshes with extraordinary points, the midpoints
scheme, subdivision matrix, characteristic map, differentiability at extraordinary points, the simplest subdivision scheme, Doo-
Sabin algorithm, Catmull-Clark algorithm, WAVE schemes including Loop’s scheme, butterfly scheme, sqrt 3 scheme, 4-8 scheme,
Ck subdivision algorithms, corner cutting and similar topics.

Workload
90h of which about

30h for attending the lecture
30h for post-processing
30h for exam preparation
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5 MODULES Module: Telematics [M-INFO-100801]

m 5.221 Module: Telematics [M-INFO-100801]

Responsible:  Prof. Dr. Martina Zitterbart
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-101338 Telematics 6 CR | Zitterbart

Competence Certificate
See partial achievement.

Prerequisites
See partial achievement.

Competence Goal
Students

e master protocols, architectures, and methods and algorithms that are used on the Internet for routing and for establishing a
reliable end-to-end connection, as well as various media allocation procedures in local networks.

e have an understanding of the systems and the problems that appear in a global, dynamic network as well as the mechanisms
used to remedy them.

o are familiar with current developments such as SDN and data center networking.

e know methods to manage and administrate networks.

Students master the basic protocol mechanisms for establishing reliable end-to-end communication. Students have detailed
knowledge of the mechanisms used in TCP for congestion and flow control and can discuss the issue of fairness with multiple
parallel transport streams. Students can analytically determine the performance of transport protocols and know methods that
fulfill special requirements of TCP, such as high data rates and short latencies. Students are familiar with current topics such as
problems introduced by utilization of middle boxes in the Internet, the use of TCP in data centers and multipath TCP. Students can
use transport protocols in practice.

Students know the functions of routers in the Internet and can reproduce and apply common routing algorithms. Students can
reproduce the architecture of a router and know different approaches to buffer placement as well as their advantages and
disadvantages.

Students understand the distinction of routing protocols into interior and exterior gateway protocols and have detailed knowledge
of the functionality and properties of common protocols such as RIP, OSPF and BGP. The students are familiar with current topics
such as SDN.

Students know the function of media allocation and can classify and analytically evaluate media allocation processes. Students
have in-depth knowledge of Ethernet and are familiar with various Ethernet forms and their differences, especially current
developments such as real-time Ethernet and data center Ethernet. Students can reproduce and apply the spanning tree protocol.
Students can reproduce the technical characteristics of DSL. Students are familiar with the concept of label switching and can
compare existing approaches such as MPLS.

Content

Introduction

End-to-end data transport

Routing protocols and architectures
Media allocation

Bridges

Data transmission

Further selected examples
Network management

Workload
180 hrs.
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5 MODULES Module: Testing Digital Systems | [M-INFO-100851]

m 5.222 Module: Testing Digital Systems | [M-INFO-100851]

Responsible:  Prof. Dr. Mehdi Baradaran Tahoori
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-INFO-101388 | Testing Digital Systems | 3 CR | Tahoori

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
The course provides the basic techniques for testing digital circuits

Content

Testing of digital circuits plays a critical role during the design and manufacturing cycles. It also ensures the quality of parts shipped
to the customers. Test generation and design for testability are integral parts of automated design flow of all electronics products.
The objective of this course is to provide the foundations for developing test methods for digital systems and provides the
techniques necessary to practice design for testability.

This course encompasses the theoretical and practical aspects of digital systems testing and the design of easily testable circuits.
Topics include Introduction to Testing (testing definition, types of test, automatic test equipment, test economics, and quality
models), Failures and Errors (definitions, failure modes, failure mechanisms, reliability defects), Faults (fault models, stuck-at faults,
bridging faults, timing faults, transistor-level faults, functional-level faults, effectiveness of different fault models based on real
data), Logic and Fault Simulation (fault equivalence and fault collapsing, true-value simulation, fault simulation algorithms,
statistical methods), Test Generation for Combinational Circuits (algebraic methods, path-tracing (D-alg, PODEM, FAN), testability
metrics, test file compression), Digital Design-For-Testability and Internal Scan Design (ad-hoc methods, scan architectures, scan-
based test methodology).

Workload
2 SWS:#(2 SWS + 1,5 x 2 SWS) x 15 + 15 h preparation for the exam = 90 h = 3ECTS &
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5 MODULES Module: Testing Digital Systems Il [M-INFO-102962]

m 5.223 Module: Testing Digital Systems 11 [M-INFO-102962]

Responsible:  Prof. Dr. Mehdi Baradaran Tahoori
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
3 Grade to atenth Each summer term 1term English 4 1
Mandatory
T-INFO-105936 | Testing Digital Systems |1 3 CR | Tahoori

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal
The objective of this course is to provide more advanced topics on testing of digital systems and complement the foundation
covered in Testing Digital Systems .

Content

Testing of digital circuits plays a critical role during the design and manufacturing cycles. It also ensures the quality of parts shipped
to the customers. Test generation and design for testability are integral parts of automated design flow of all electronic products.
The objective of this course is to provide more advanced topics on testing of digital systems and complement the foundation
covered in Testing Digital Systems .

Topics include Functional and Structural Testing (design verification vectors, exhaustive test, pseudo-exhaustive test, pseudo-
random testing), Essentials of Test Generation for Sequential Circuits (state-machine initialization, time-frame expansion method),
Built-in Self Test (test economics of BIST, test pattern generation, output response analysis, BIST architectures), Boundry Scan
(Boundry scan architectures, BS test methodology), Delay Testing (path delay test, hazard-free, robust, and non-robust delay tests),
transition faults, delay test schemes), Current-Based Testing (motivation, test vectors for IDDQ, variations of IDDQ), Memory Test
(memory test algorithm, memory BIST, memory repair), and DFT for System-on-Chip.

Workload
2SWS: (2SWS+1,5x2SWS) x 15 + 15 h Klausurvorbereitung = 90 h = 3ECTS

Recommendation
Knowledge of Digital Design and Computer Architecture is helpful.

Information Systems M.Sc.

Module Handbook as of 07/10/2024 273



5 MODULES Module: Theoretical Foundations of Cryptography [M-INFO-105584]

m 5.224 Module: Theoretical Foundations of Cryptography [M-INFO-105584]

Responsible: Prof. Dr. J6rn Miller-Quade
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German 4 1
Mandatory

T-INFO-111199 Theoretical Foundations of Cryptography

6CR | Muller-Quade
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5 MODULES Module: Tools for Probabilistic Machine Learning [M-INFO-106870]

m 5.225 Module: Tools for Probabilistic Machine Learning [M-INFO-106870]

Responsible:  Prof. Dr.-Ing. Uwe Hanebeck
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
6 Grade to atenth Each winter term 1term German 3 1
Mandatory
T-INFO-113763 | Tools for Probabilistic Machine Learning 6 CR | Hanebeck
T-INFO-113764 | Tools for Probabilistic Machine Learning - Pass OCR | Hanebeck
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5 MODULES Module: Transport Infrastructure Policy and Regional Development [M-WIWI-101485]

5.226 Module: Transport Infrastructure Policy and Regional Development [M-
WIWI-101485]

Responsible:  Prof. Dr. Kay Mitusch
Organisation:  KIT Department of Economics and Management
Part of: Economics and Management (Economics)

Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 2 terms German/English 4 2

Compulsory Elective Courses (Election: 2 items)
T-WIWI-103107 | Spatial Economics 4,5CR | Ott
T-WIWI-100007 | Transport Economics 4.5 CR | Mitusch, Szimba

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 or 2 of the examination regulation) of the single courses
of this module, whose sum of credits must meet the minimum requirement of credits of this module. The exams are offered at the
beginning of the recess period about the subject matter of the latest held lecture. Re-examinations are offered at every ordinary
examination date. The assessment procedures are described for each course of the module separately. The overall grade for the
module is the average of the grades for each course weighted by the credits and truncated after the first decimal.

Prerequisites
None

Competence Goal
The students

e understand the economic issues related to transport and regional development with a main focus on economic policy issues
generated by the relationship of transport and regional development with the public sector

e are able to compare different considerations of politics, regulation and the private sector and to analyse and assess the
respective decision problems both qualitatively and by applying appropriate methods from economic theory

e are prepared for careers in the public sector, particularly for public companies, politics, regulatory agencies, related
consultancies, mayor construction companies or infrastructure project corporations

Content

The development infrastructure (e.g. transport, energy, telecommunications) has always been one of the most relevant factors for
economic development and particularly influences the development of the regional economy. From the repertoire of state actions,
investments into transport infrastructure are often regarded the most important measure to foster regional economic growth.
Besides the direct effects of transport policy on passenger and freight transport, a variety of individual economic activities is
significantly dependent on the available or potential transport options. Decisions on the planning, financing and realization of
mayor infrastructure projects require a solid and far-reaching consideration of direct and indirect growth effects with the
occurring costs.

Through its combination of lectures the module reflects the complex interdependencies between infrastructure policy, transport
industry and regional policy and provides its participants with a comprehensive understanding of the functionalities of one of the
most important sectors of the economy and its relevance for economic policy.

Annotation
The courses Assessment of Public Policies and Projects | (winter term) and Assessment of Public Policies and Projects Il (summer term)
will no longer be part of this module. Student who have already had exams in this courses can integrate these exams in this module.

Workload

The total workload for this module is approximately 270 hours. The exact distribution is based on the credit points of the courses in
the module. The total number of hours per course is determined by the amount of time spent attending the lectures and tutorials,
as well as the exam times and the time required to achieve the module's learning objectives for an average student for an average
performance.
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5MODULES

Module: Ubiquitous Computing [M-INFO-100789]

m 5.227 Module: Ubiquitous Computing [M-INFO-100789]

Responsible:  Prof. Dr.-Ing. Michael Beigl
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each winter term 1term German/English 4 1
Mandatory
T-INFO-101326 Ubiquitous Computing 5CR | Beigl
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5 MODULES Module: Ubiquitous Computing [M-WIWI-101458]

m 5.228 Module: Ubiquitous Computing [M-WIWI-101458]

Responsible:  N.N.
Prof. Dr. Hartmut Schmeck

Organisation: KIT Department of Economics and Management

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
9 Grade to a tenth Each term 1term German 4 3

Mandatory

T-INFO-101326 | Ubiquitous Computing 5CR | Beigl
Supplementary Courses (Election: between 4 and 5 credits)

T-WIWI-102761 | Advanced Lab in Ubiquitous Computing 4 CR | Beigl, Schmeck

T-INFO-101323 IT-Security Management for Networked Systems 5 CR | Hartenstein

Competence Certificate
The assessment mix of each course of this module is defined for each course separately. The final mark for the module is the
average of the marks for each course weighted by the credits and truncated after the first decimal.

Prerequisites
See German version

Competence Goal
The student

o gets comprehensive knowledge about topics in the area of Ubiquitous Computing
e candesign and evaluate ubiquitous systems in different application areas
e acquires appropriate knowledge for addressing specialized aspects in the area of ubiquitous computing

Content

Ubiquitous information technology (Ubiquitous Computing) addresses the ubiquitous (or pervasive) availability of information
processing. The availability of these systems has the objective to facilitate the operational environment in technical scenarios or in
daily life of humans and to enrich it with new capabilities. This module provides fundamentals of ubiquitous computing and further
topics like network and Internet technologies, security aspects, the analysis of autonomously operating systems in Organic
Computing and also the utilisation of information and communication technologies in highly decentralized energy systems.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5MODULES

m 5.229 Module: Visualization [M-INFO-100738]

Responsible:  Prof. Dr.-Ing. Carsten Dachsbacher
Organisation:  KIT Department of Informatics

Module: Visualization [M-INFO-100738]

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
5 Grade to atenth Each summer term 1term German/English 4 1
Mandatory
T-INFO-101275 Visualization 5 CR | Dachsbacher
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5 MODULES Module: Wearable Robotic Technologies [M-INFO-103294]

m 5.230 Module: Wearable Robotic Technologies [M-INFO-103294]

Responsible:  Prof. Dr.-Ing. Tamim Asfour
Prof. Dr.-Ing. Michael Beigl

Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to atenth Each summer term 1term English 4 3
Mandatory
T-INFO-106557 |Wearab|e Robotic Technologies 4 CR | Asfour, Beigl

Competence Certificate
See partial achievements (Teilleistung)

Prerequisites
See partial achievements (Teilleistung)

Competence Goal

The student has received fundamental knowledge about wearable robotic technologies and understands the requirements for the
design, the interface to the human body and the control of wearable robots. He/she is able to describe methods for modelling the
human neuromusculoskeletal system, the mechatronic design, fabrication and composition of interfaces to the human body. The
student understands the symbiotic human-machine interaction as a core topic of Anthropomatics and has knowledge of state-of-
the-art examples of exoskeletons, orthoses and prostheses.

Content

The lecture provides an overview of wearable robot technologies (exoskeletons, prostheses and ortheses) and their potentials. It
starts with the basics of wearable robotics and introduces different approaches to the design of wearable robots and their related
actuator and sensor technology. The lecture focuses on modeling the neuromusculoskeletal system of the human body, the
interfaces of wearable robots to the human body and the physical and cognitive human-robot interaction for tightly-coupled
hybrid human-robot systems. Examples of current research and various applications of lower, upper and full body exoskeletons as
well as prostheses are presented.

Workload

Lecture with 2 SWS, 4 LP

4 LP corresponds to 120 hours, including
15 * 2 = 30 hours attendance time

15 * 3 = 45 self-study

45 hours preparation for the exam

Recommendation
Attendance of the lecture Mechano-Informatics in Robotics is recommended.
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5 MODULES Module: Web Applications and Service-Oriented Architectures (Il) [M-INFO-100734]

5.231 Module: Web Applications and Service-Oriented Architectures (1) [M-
INFO-100734]

Responsible:  Prof. Dr. Sebastian Abeck
Organisation:  KIT Department of Informatics

Part of: Informatics
Credits Grading scale Recurrence Duration Language Level Version
4 Grade to a tenth Each summer term 1term German 4 1
Mandatory
T-INFO-101271 Web Applications and Service-Oriented Architectures (I1) | 4CR | Abeck

Competence Certificate
Siehe Teilleistung
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6 COURSES

6 Courses

6.1 Course: Access Control Systems: Models and Technology [T-INFO-112775]

Responsible:  Prof. Dr. Hannes Hartenstein
Organisation:  KIT Department of Informatics

Part of: M-INFO-106303 - Access Control Systems: Models and Technology
M-WIWI-104812 - Information Systems: Engineering and Transformation

Type Credits Grading scale Recurrence Version
Written examination 5 Grade to a third Each summer term 1

Events

ST 2024 2400147 Access Control Systems: Models 3SWS Lecture / Practice (/ | Hartenstein,

and Technology Q: Leinweber

Exams

ST 2024 7500155 Access Control Systems: Models and Technology Hartenstein
ST 2024 7500247 Access Control Systems: Models and Technology Hartenstein
WT 24/25 [7500192 Access Control Systems: Models and Technology Hartenstein

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

The assessment is carried out as a written examination (§ 4 Abs. 2 Nr. 1 SPO) lasting 60 minutes.

Depending on the number of participants, it will be announced six weeks before the examination (§ 6 Abs. 3 SPO) whether the
examination takes place

e inthe form of an oral examination lasting 20 minutes pursuant to § 4 Abs. 2 Nr. 2 SPO or

e inthe form of a written examination lasting 60 minutes in accordance with § 4 Abs. 2 Nr. 1 SPO.

Prerequisites
None.

Recommendation
Basics according to the lectures "IT Security Management for Networked Systems" and "Telematics" are recommended.

Below you will find excerpts from events related to this course:

Access Control Systems: Models and Technology Lecture / Practice (VU)
2400147, SS 2024, 3 SWS, Language: English, Open in study portal On-Site
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9C3823A3353F4F6096CBBDDED1F8E7ED
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE5294590397E4B0A96A8DFAB9AC5E446
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x9C3823A3353F4F6096CBBDDED1F8E7ED

6 COURSES Course: Access Control Systems: Models and Technology [T-INFO-112775]

Content
Content:

Access control systems are everywhere and the backbone of secure services as they incorporate who is and who
is not authorized: think of operating systems, information systems, banking, vehicles, robotics, cryptocurrencies, or
decentralized applications as examples. The course starts with current challenges of access control in the era of
hyperconnectivity, i.e., in cyber-physical or decentralized systems. Based on the derived needs for next generation
access control, we first study how to specify access control and analyze strengths and weaknesses of various
approaches. We then focus on up-to-date proposals, like loT and Al access control. We look at current
cryptographic access control aspects, blockchains and cryptocurrencies, and trusted execution environments. We
also discuss the ethical dimension of access management. Students prepare for lecture and exercise sessions by
studying previously announced literature and by preparation of exercises that are jointly discussed in the sessions.

Competency Goals:
e The student understands the challenges of access control in the era of hyperconnectivity.

e The student understands that an information security model defines access rights that express for a given
system which subjects are allowed to perform which actions on which objects. The student understands that a
system is said to be secure with respect to a given information security model, if it enforces the corresponding
access rights.

e The student is able to derive suitable access control models from scenario requirements and is able to specify
concrete access control systems. The student is able to decide which concrete architectures and protocols are
technically suited for realizing a given access control model.

e The student knows access control protocols using cryptographic methods and is able to compare protocol
realizations based on different cryptographic building blocks.

e The student is aware of the limits of access control models and systems with respect to their analyzability and
performance and security characteristics. The student is able to identify the resulting tradeoffs.

e The student knows the state of the art with respect to current research endeavors, e.g., access control in the
context of decentralized and distributed systems, Trusted Execution Environments, Al, robotics, or hash-chain
based systems.

Workload:

1.Attendance time

Lecture: 2 SWS: 2,0h x 15 = 30h

Exercises: 1 SWS: 1,0h x 15 = 15h

2.Self-study (e.g., independent review of course material, work on homework assignments)
Weeklypreparation and follow-up ofthelecture: 15 x 1h x 3 = 45h

Weeklypreparation and follow-up oftheexercise: 15 x 2h = 30h

3.Preparation for the exam: 30h

2 =150h =5 ECTS

Competency certificate:

Depending on the number of participants, it will be announced six weeks before the examination (§ 6 Abs. 3 SPO)
whether the examination takes place

e in the form of an oral examination lasting 20 minutes pursuant to § 4 Abs. 2 Nr. 2 SPO or

¢ in the form of a written examination lasting 60 minutes in accordance with § 4 Abs. 2 Nr. 1 SPO.
Recommendations:

Basics according to the lectures "IT Security Management for Networked Systems" and "Telematics" are recommended.

Duration: One terms

Information Systems M.Sc.

Module Handbook as of 07/10/2024 283



6 COURSES Course: Advanced Artificial Intelligence [T-INFO-112768]

6.2 Course: Advanced Artificial Intelligence [T-INFO-112768]

Responsible:  Prof. Dr. Jan Niehues
Organisation:  KIT Department of Informatics
Partof: M-INFO-106299 - Advanced Artificial Intelligence

Type Credits Grading scale Recurrence Version
Written examination 6 Grade to a third Each summer term 1
Events
ST 2024 2400141 Advanced Artificial Intelligence 4 SWS | Lecture / @ Niehues, Asfour
Exams
ST 2024 7500052 Advanced Artificial Intelligence Niehues
WT 24/25 | 7500092 Advanced Artificial Intelligence Niehues, Waibel,
Asfour

Legend: B Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment is carried out as a written examination (§ 4 Abs. 2 No. 1 SPO) lasting 60 minutes.

Prerequisites
None.

Below you will find excerpts from events related to this course:

Advanced Artificial Intelligence Lecture (V)
2400141, SS 2024, 4 SWS, Language: English, Open in study portal On-Site
Information Systems M.Sc. 284
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA369640652D0437F883A593273E41D94
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6 COURSES Course: Advanced Artificial Intelligence [T-INFO-112768]

Content

Al systems are increasingly integrated into our everyday lives. These are, for example, systems that can understand and generate
language or analyze images and videos. In addition, Al systems are essential in robotics in order to be able to develop the next
generation of intelligent robots.

Based on the knowledge of the lecture “Einflihrung in der KI”, the students learn to understand, develop and evaluate these
systems. In order to bring this knowledge closer to the students, the lecture is divided into 4 parts. First, the methods of perception
using different modalities are treated. The second part deals with advanced methods of learning that go beyond supervised
learning. Then methods are discussed that are required for the representation of knowledge in Al systems. Finally, methods are
presented that enable Al systems to generate content.

Requirements:

None

Recommendations:

- “EinfGhrung in der KI”

- Good basic knowledge of mathematics

Workload :

approx. 180 hours, of which

approx. 45 hours lecture attendance

approx. 15 hours exercise visit

approx. 90 hours post-processing and processing of the exercise sheets

approx. 30 hours exam preparation

Learning goals:

The students know the relevant elements of a technical cognitive system and their tasks.

The students understand the algorithms and methods of Al to model technically cognitive systems.

The students are able to understand the different sub -components to develop and analyze a system.

The students can transfer this knowledge to new applications, as well as analyze and compare different methods.

success control:
See the module manual!
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6 COURSES Course: Advanced Bayesian Data Analysis [T-INFO-113673]

6.3 Course: Advanced Bayesian Data Analysis [T-INFO-113673]

Responsible:  Prof. Dr. Nadja Klein
Organisation:  KIT Department of Informatics
Partof: M-INFO-106812 - Advanced Bayesian Data Analysis

Type Credits Grading scale Version
Written examination 5 Grade to a third 1
Events
WT 24/25 |[2400120 Advanced Bayesian Data Analysis 3SWS Lecture / Practice (/ |Klein
Y

Legend: @ Online, £3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

The success control takes place in the form of a written exam, usually 90 minutes in length, according to § 4 Abs. 2 Nr. 1 SPO.

A bonus can be acquired through successful participation in the exercise as a success control of a different kind (§4(2), 3 SPO 2008) or study
performance (§4(3) SPO 2015). The exact criteria for awarding a bonus will be announced at the beginning of the lecture. If the grade of the
written examination is between 4.0 and 1.3, the bonus improves the grade by one grade level (0.3 or 0.4). The bonus is only valid for the

main and post exams of the semester in which it was earned. After that, the grade bonus expires.

Recommendation
- Knowledge in R or Python
- Mathematics-heavy lecture. The basics will be reviewed, but mathematical proficiency is helpful
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6 COURSES Course: Advanced Corporate Finance [T-WIWI-113469]

6.4 Course: Advanced Corporate Finance [T-WIWI-113469]

Responsible:  Prof. Dr. Martin Ruckes
Organisation: KIT Department of Economics and Management
Partof: M-WIWI-101453 - Applied Strategic Decisions
M-WIWI-101480 - Finance 3
M-WIWI-101483 - Finance 2
M-WIWI-101502 - Economic Theory and its Application in Finance

Type Credits Grading scale Recurrence Version
Written examination 4,5 Grade to a third Each summer term 1
Events
ST 2024 | 2530214 | Advanced Corporate Finance 2 SWS | Lecture / @ | Ruckes
Exams
ST 2024 | 7900073 | Advanced Corporate Finance | Ruckes

Legend: B Online, $3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment of this course is a written examination (following §4(2), 1 SPO) of 60 mins.

The exam is offered each semester.

Below you will find excerpts from events related to this course:

Advanced Corporate Finance Lecture (V)
2530214, SS 2024, 2 SWS, Language: English, Open in study portal On-Site

Content

The course covers the foundational principles of advanced topics of corporate finance, such as corporate governance, executive
compensation, strategy & finance, mergers & acquisitions (M&A), and sustainable finance. Additionally, the course explores the
respective institutional aspects within these areas of corporate finance. The approach is holistic, including both theoretical-
conceptional aspects (e.g., moral hazard and the influence of asymmetric information) and empirical insights (e.g., the effects of
financial decisions on firm value). Throughout, the course will emphasize both fundamental and current research findings.

Learning outcomes:

Upon successful completion of the course, students will possess profound knowledge and skills in advanced areas of corporate
finance. These areas include topics such as corporate governance, executive compensation, strategy and finance, mergers and
acquisitions (M&A), as well as key aspects of sustainable finance. Participants of this course will be able to describe and analyze the
theoretical and conceptual foundations of the effects of information asymmetries and moral hazard on corporate financing
behavior and assess their impact in corporate practice. Furthermore, upon completion of the course, participants will be familiar
with the fundamental institutional elements in these areas and be able to discuss and solve advanced problems in corporate
finance from both a theoretical and an empirical perspective. Moreover, students will acquire an advanced understanding of the
central scientific findings in these topic areas, which will enable them to critically apply them in scientific and practical contexts.

Literature

Verschiedene Literaturquellen, u.a. Brealey/Myers/Allen/Edmans: Principles of Corporate Finance; Thomson/Conyon: Corporate
Governance: Mechanisms and Systems; Larcker/Tayan: Corporate Governance Matters. Weitere Literatur wird in der
Lehrveranstaltung bekannt gegeben.

Various source of literature, among others Brealey/Myers/Allen/Edmans: Principles of Corporate Finance; Thomson/Conyon:
Corporate Governance: Mechanisms and Systems; Larcker/Tayan: Corporate Governance Matters. Additional reading materials
will be introduced during the course.
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6 COURSES Course: Advanced Data Structures [T-INFO-105687]

6.5 Course: Advanced Data Structures [T-INFO-105687]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics
Partof: M-INFO-102731 - Advanced Data Structures

Type Credits Grading scale Recurrence Version
Oral examination 4 Grade to a third Each summer term 2
Events
ST 2024 | 2400164 | Advanced Data Structures 3SWS | Lecture / @ | Kurpicz, Sanders
Exams
ST 2024 | 7500538 | Advanced Data Structures | Sanders

Legend: B Online, $3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment is carried out as an oral examination (§ 4 Abs. 2 Nr. 2 SPO) lasting 20 minutes.

The examination takes place in the form of an oral examination and a project/experiment as an examination of success of a different kind

Weighting: 80% oral examination, 20% project/experiment.

Prerequisites
none.

Recommendation

The lecture builds on parts of the contents of the lectures Algorithms | and Algorithms Il. Corresponding knowledge is therefore

helpful.
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6 COURSES Course: Advanced Data Structures Project/Experiment [T-INFO-111849]

6.6 Course: Advanced Data Structures Project/Experiment [T-INFO-111849]

Responsible:  Prof. Dr. Peter Sanders
Organisation:  KIT Department of Informatics
Partof: M-INFO-102731 - Advanced Data Structures

Type Credits Grading scale Recurrence Version
Examination of another type 1 Grade to a third Each summer term 1
Events
ST 2024 | 2400164 | Advanced Data Structures 3SWS | Lecture / @ | Kurpicz, Sanders
Exams
ST 2024 | 7500370 | Advanced Data Structures Project/Experiment | Sanders

Legend: B Online, $3 Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The assessment is carried out as a written examination (§ 4 Abs. 2 No. 1 SPO) lasting 120 minutes.

The examination takes place in the form of an oral examination and a project/experiment as an examination of success of a different kind

Weighting: 80% oral examination, 20% project/experiment.

Prerequisites
none.

Recommendation

The lecture builds on parts of the contents of the lectures Algorithms | and Algorithms Il. Corresponding knowledge is therefore

helpful.
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6 COURSES Course: Advanced Empirical Asset Pricing [T-WIWI-110513]

6.7 Course: Advanced Empirical Asset Pricing [T-WIWI-110513]

Responsible:  TT-Prof. Dr. Julian Thimme
Organisation: KIT Department of Economics and Management

Part of: M-WIWI-101480 - Finance 3
M-WIWI-101483 - Finance 2

Type Credits Grading scale Recurrence Version
Written examination 45 Grade to a third Each winter term 1
Exams
ST 2024 7900321 Advanced Empirical Asset Pricing Thimme
WT 24/25 |7900319 Advanced Empirical Asset Pricing Thimme

Competence Certificate

The success control takes place in form of a written examination (60 min) during the semester break. If the number of participants
is low, an oral examination may also be offered. The examination is offered every semester and can be repeated at any regular

examination date.

A bonus can be acquired by submitting exercise solutions to 80% of the assigned exercise tasks. If the grade of the written
examination is between 4.0 and 1.3, the bonus improves the grade by up to one grade level (0.3 or 0.4). Details will be announced in

the lecture.

Recommendation

We strongly recommend knowledge of the basic topics in investments (bachelor course), which will be necessary to be able to

follow the course. In addition, prior participation in the Asset Pricing Master course is strongly recommended.

Annotation
New course from winter semester 2019/2020.
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6 COURSES

Course: Advanced Game Theory [T-WIWI-102861]

6.8 Course: Advanced Game Theory [T-WIWI-102861]

Responsible:  Prof. Dr. Karl-Martin Ehrhart
Prof. Dr. Clemens Puppe
Prof. Dr. Johannes Philipp Reil3
Organisation: KIT Department of Economics and Management
Partof: M-WIWI-101453 - Applied Strategic Decisions
M-WIWI-101500 - Microeconomic Theory
M-WIWI-101502 - Economic Theory and its Application in Finance

Type Credits Grading scale Recurrence Version
Written examination 4,5 Grade to a third Each winter term 1
Events
WT 24/25 | 2500037 Advanced Game Theory 2SWS Lecture / @ Puppe, Ammann
WT 24/25 | 2500038 Ubung zu Advanced Game Theory |1SWS | Practice / @ Puppe, Ammann

Exams

ST 2024 7910001

Advanced Game Theory

Reil

WT 24/25 | 7900013

Advanced Game Theory

Puppe

Legend: B Online, ?f?» Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate

The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation). The exam takes place in
every semester. Re-examinations are offered at every ordinary examination date.

Prerequisites
None

Recommendation

Basic knowledge of mathematics and statistics is assumed.

Below you will find excerpts from events related to this course:

Advanced Game Theory
2500037, WS 24/25, 2 SWS, Language: English, Open in study portal
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6 COURSES Course: Advanced Game Theory [T-WIWI-102861]

Content
The course “Advanced Game Theory” deals with the formulation and solution concepts of games. A game is defined as a formal
representation of a situation in which a number of individuals interact in a setting of strategic interdependence.

The first part of the course builds upon the topics of the bachelor’s course “Introduction to Game Theory”. In particular, in contrast
to the bachelor’s lecture, the course introduces a rigorous mathematical treatment of simultaneous move and dynamic games
(noncooperative games) as well as their solution concepts.

The second part of the course deals with the topics of evolutionary and cooperative game theory. Both the models as well as the
solution concepts of evolutionary stable strategies, the core, and the Shapley value are introduced.

The third part of the course embeds the topic of game theory in the more general context of mechanism design and concludes with
the introduction of voting games and their solution concepts.

Learning objectives:
The student should learn

¢ toname and define the models and solution concepts of a variety of games in both mathematical-formal and precise verbal
form.

o tosolve games of different types and difficulties with the appropriate solution concepts.

e to prove and reason about simple statements on games and their solution concepts.

o to model strategic interdependencies in the real world as games in a formal mathematical way.

Workload:

Total workload for 4.5 credit points: approx. 135 hours
Attendance: 30 hours

Self-study: 105 hours

Literature

e Mas-Colell, A., Whinston, M. D. and Green, J. R. 1995. Microeconomic Theory. Oxford University Press.
e Osborne, M. J. and Rubinstein, A. 1998. A Course in Game Theory. 5. print. MIT Press.
e Myerson, R. B. 1997. Game Theory: Analysis of Conflict. Harvard University Press.
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6 COURSES Course: Advanced Lab in Ubiquitous Computing [T-WIWI-102761]

6.9 Course: Advanced Lab in Ubiquitous Computing [T-WIWI-102761]

Responsible:  Prof. Dr.-Ing. Michael Beigl
Prof. Dr. Hartmut Schmeck

Organisation: KIT Department of Economics and Management
Partof: M-WIWI-101458 - Ubiquitous Computing

Type Credits Grading scale Recurrence Version
Examination of another type 4 Grade to a third Irregular 1

Competence Certificate
See German version

Prerequisites
None

Annotation
See German Version
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6 COURSES Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

6.10 Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

Responsible:  Professorenschaft des Instituts AIFB
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101456 - Intelligent Systems and Services
M-WIWI-101477 - Development of Business Information Systems
M-WIWI-105366 - Artificial Intelligence
M-WIWI-106803 - Advanced Topics in Al: Knowledge Graphs and the Web
M-WIWI-106804 - Advanced Topics in Al: Graph Neural Networks and Language Models

Type Credits Grading scale Recurrence Version
Examination of another type 45 Grade to a third Each term 1
Events
ST 2024 2512205 Lab Realisation of innovative 3SWS Practical course / @ | Schiefer, Schiiler,
services (Master) Toussaint
ST 2024 2512207 Lab Automation in Everyday Life 3SWS Practical course / @ | Oberweis, Forell,
(Master) Frister, Rybinski,
Schiefer
ST 2024 2512401 Advanced Lab Development of 3SWS Practical course/ §3 | Sunyaev, Leiser
Sociotechnical Information Systems
(Master)
ST 2024 2512403 Advanced Lab Blockchain Practical course /B | Sunyaev, Sturm,
Hackathon (Master) KannengieRer, Beyene
ST 2024 2512500 Project Lab Machine Learning 3SWS Practical course / §3 | Daaboul, ZlIner,
Schneider
ST 2024 2512555 Praktikum Security, Usability and 3SWS Practical course /B | Volkamer, Strufe,
Society (Master) Mayer, Berens,
Mossano, Hennig, Veit,
Lange
WT 24/25 12512101 Seminar Digital Twins with Lego: 2 SWS Seminar / @ Lazarova-Molnar, Gotz,
Hands-on Workshop in Data-driven Khodadadi
Simulation (Master)
WT 24/25 |2512205 Lab Realisation of innovative 3SWS Practical course / €3 | Toussaint, Schiefer,
services (Master) Schiler
WT 24/25 |2512314 Practical Course Linked Data and 3SWS Practical course / @ | Kafer, Braun
the Semantic Web (Master)
WT 24/25 12512401 Practical Course Sociotechnical 3SWS Practical course /B | Sunyaev, Leiser
Information Systems Development
(Master)
WT 24/25 [2512501 Practical Course Cognitive 3SWS Practical course / €3 | Z6lIner, Daaboul
automobiles and robots (Master)
WT 24/25 [2512600 Project lab Information Service 3SWS Practical course / @ | Sack
Engineering (Master)
Exams
ST 2024 7900020 Lab Automation in Everyday Life (Master) Oberweis
ST 2024 7900086 Project Lab Machine Learning Zo6lIner
ST 2024 7900148 Advanced Lab Realization of innovative services (Master) Oberweis
ST 2024 7900172 Lab Blockchain Hackathon (Master) Sunyaev
ST 2024 7900173 Advanced Lab Development of Sociotechnical Information Systems Sunyaev
(Master)
ST 2024 7900178 Practical Lab Security, Usability and Society (Master) Volkamer
WT 24/25 | 7900035 Practical Course Digital Twins with Lego: Hands-on Workshop in Lazarova-Molnar
Data-driven Simulation (Master)
WT 24/25 | 7900046 Advanced Lab Security (Master) Volkamer
WT 24/25 |7900102 Advanced Lab Information Service Engineering (Master) Sack
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6 COURSES Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

WT 24/25 |7900107 Advanced Lab Cognitive Automobile and Robots (Master) Zo6llner

WT 24/25 7900143 Advanced Lab Development of Sociotechnical Information Systems Sunyaev
(Master)

WT 24/25 |7900218 Advanced Lab Linked Data and the Semantic Web (Master) Kafer

WT 24/25 | 7900306 Advanced Lab Realization of Innovative Services (Master) Oberweis

WT 24/25 | 7900307 Advanced Lab Security, Usability and Society (Master) Volkamer

Legend: B Online, £ Blended (On-Site/Online), @ On-Site, X Cancelled

Competence Certificate
The alternative exam assessment consists of:

e apractical work
e apresentation and
e awritten seminar thesis

Practical work, presentation and written thesis are weighted according to the course.

Prerequisites
None

Annotation
The title of this course is a generic one. Specific titles and the topics of offered seminars will be announced before the start of a
semester in the internet at https://portal.wiwi kit.edu.

Below you will find excerpts from events related to this course:

Lab Realisation of innovative services (Master) Practical course (P)
2512205, SS 2024, 3 SWS, Language: German, Open in study portal On-Site

Content
As part of the lab, the participants should work together in small groups to realize innovative services (mainly for students).

Organizational issues
Informationen zu Themen und die Anmeldung erfolgt vor Praktikumsbeginn im Wiwi-Portal
https://portal.wiwi.kit.edu/ys

Lab Automation in Everyday Life (Master) Practical course (P)
2512207, SS 2024, 3 SWS, Language: German, Open in study portal On-Site

Content
As part of the lab, various topics on everyday automation are offered. During the lab, the participants will gain an insight into
problem-solving oriented project work and work on a project together in small groups.

In case of questions, please contact fabian.rybinski@kit.edu.

Organizational issues
Informationen zu Themen und die Anmeldung erfolgt vor Praktikumsbeginn im Wiwi-Portal
https://portal.wiwi.kit.edu/ys

Bei Fragen bitte an fabian.rybinski@kit.edu wenden.

Advanced Lab Development of Sociotechnical Information Systems
(Master)
2512401, SS 2024, 3 SWS, Language: German/English, Open in study portal

Practical course (P)
Blended (On-Site/Online)

Content

The aim of the lab is to get to know the development of socio-technical information systems in different application areas. In the
event framework, you should develop a suitable solution strategy for your problem alone or in group work, collect requirements,
and implement a software artifact based on it (for example, web platform, mobile apps, desktop application). Another focus of the
lab is on the subsequent quality assurance and documentation of the implemented software artifact.

Registration information will be announced on the course page.

Information Systems M.Sc.

Module Handbook as of 07/10/2024 295


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x6B8F0AB971D3407EB2F14DA53E701E32
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x16853FBBB00145EA9C258C6FC4542F7F
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x1DD31C723B004DEA949C9B1C20B6776A
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xC8C479329280421792467E81FF690B96
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2398209B5E0E44BE87CED5BD20E31831
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xE9EFD69ABDD5487EA1060142FC1DEC90
https://portal.wiwi.kit.edu/ys
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x414522AE5D0A4B8AA5F85E46F67A6374
mailto:fabian.rybinski@kit.edu
https://portal.wiwi.kit.edu/ys
mailto:fabian.rybinski@kit.edu
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x4B3C4BBB15274A6F9CA87251BE5B4ABB

6 COURSES Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

Project Lab Machine Learning Practical course (P)
2512500, SS 2024, 3 SWS, Language: German/English, Open in study portal Blended (On-Site/Online)

Content

The lab is intended as a practical supplement to lectures such as "Machine Learning". The theoretical basics are applied in the lab
course. The aim of the lab course is that the participants work together to design, develop and evaluate a subsystem from the field
of robotics and cognitive systems using one or more procedures from the field of Al/ML.

In addition to the scientific objectives involved in the investigation and application of the methods, aspects of project-specific
teamwork in research (from specification to presentation of the results) are also developed in this practical course.

The individual projects require the analysis of the task at hand, selection of suitable procedures, specification and implementation
and evaluation of the approach taken. Finally, the chosen solution has to be documented and pres