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1WELCOME TO THE NEW MODULE HANDBOOK OF YOUR STUDY PROGRAMME

1 Welcome to the new module handbook of your study programme

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!

The following contact persons are at your disposal for questions and problems at any time.

Ralf Hilser, Anabela Relvas Dr. André Wiesner

Examination Office Editorial responsibility
oJ +49721608-43768 oJ +49721608-44061
pruefungssekretariat@wiwi kit.edu modul@wiwi.kit.edu

KIT Department of Economics and Management

EI_'.:F:E Kollegiengebiude am Kronenplatz
Build. 05.20, Room 3B 05.2

Kaiserstraf3e 89

D-76133 Karlsruhe
https://www.wiwi.kit.edu/
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2 ABOUT THIS HANDBOOK

2 About this handbook

2.1 Notes and rules

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).

2.1.1 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.

2.1.2 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.

2.1.3 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
e Check for examination results
e Create transcript of records

For further and more detailed information, https://studium.kit.edu/Seiten/FAQ.aspx.

2.1.4 Types of exams

Exams are split into written exams, oral exams and alternative exam assessments. Exams are always graded. Non exam
assessments can be repeated several times and are not graded.

2.1.5 Repeating exams

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
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2 ABOUT THIS HANDBOOK Contact

second repetition has to be made in written form to the examination committee two months after loosing the examination claim. A
counseling interview is mandatory.

For further information see http://www.wiwi.kit.edu/hinweiseZweitwdh.php.

2.1.6 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.

2.1.7 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.

2.1.8 Further information

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).

2.2 Contact

If you have any questions about modules or exams, please contact the examination office of the KIT Department of Economics and
Management:

Ralf Hilser

Anabela Relvas

Telefon +49 721 608-43768

E-Mail: pruefungssekretariat@wiwi.kit.edu

Editorial responsibility:

Dr. André Wiesner
Telefon: +49 721 608-44061
Email: modul@wiwi.kit.edu \
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3 WHY INDUSTRIAL ENGINEERING AND MANAGEMENT?

3 Why Industrial Engineering and Management?

The Industrial Engineering and Management study programme is attractive for you if you want to pursue economic and technical
interests during your studies. There are three main reasons why graduates have huge job opportunities:

That speaks (among other things) for the course of studies:

e Germany is a high-tech country that depends on innovation. Anyone who wants to take on responsibility in a company here
benefits from an interdisciplinary course of study in economics and technology.

¢ Inthedigital society, the distinction between technical and business issues is becoming blurred. Industrial engineers
understand both and can therefore assume important interface functions.

o Data and data-based decisions are becoming increasingly important in companies and research. The Industrial Engineering
and Management study programme has a strong quantitative-methodological orientation and thus prepares students
perfectly for these tasks.

You can find more information about the program here:

https://ranking.zeit.de/che/de/fachinfo/13
http://www.tu9.de/studium/2982.php

Why Industrial Engineering and Management at KIT? There are some universities in Germany where you can study Industrial
Engineering and Management very well. In comparison, studying with us has three important advantages:

o Flexibility If you are study Industrial Engineering and Management at KIT, you can tailor your course content to suit your
individual needs. At the beginning of your studies, you do not yet decide on a technical subject. First of all, our compulsory
courses in the basic programme offer you a broad overview. In the subsequent specialisation programme, you can choose
the course content in the technical subjects and economics according to your own interests and goals. Link to the module
manual

¢ High Informatics share Digitisation permeates all sectors of the economy and technology. For this reason, Informatics
content is particularly anchored in both our basic and advanced programs. As a graduate, you can play an active role in the
digital transformation of business and society.

e Our own faculty The Industrial Engineering and Management study programme is the core course of studies at the KIT
department of Economics. The courses in economics and Informatics are designed for your course of studies and aligned to
your interests.

What else speaks for an Industrial Engineering and Management study programme at KIT? These three advantages make the
Industrial Engineering and Management study programme at KIT unique. In addition, there are a number of other reasons for
studying with us:

e Top positions in rankings. In surveys of students and HR managers at companies, our degree programme regularly scores
very well.

¢ Job opportunities. After completing their studies with us, students usually quickly find a job that they like.

¢ Found your own business. At KIT you will find an ideal environment for starting your own business. Information on start-up
activities at KIT can be found at http://kit-gruenderschmiede.de/de/gruenderschmiede/fuer-studierende/

e Student activities. At our faculty and at the KIT, students are committed to themselves and others in a variety of ways. You
can find an overview under Student Life at the Department, for example.

e Sports Offer. At KIT you will find a wide range of sports activities. Examples are the KIT SC (kitsc.de/ External Link) and the
University Sports Programme (www.sport.kit.edu/hochschulsport/ External Link). Campus University. The KIT has a large
campus directly in the city centre of Karlsruhe.

Industrial Engineering and Management M.Sc.
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4 THE MASTER’S DEGREE PROGRAM IN INDUSTRIAL ENGINEERING AND MANAGEMENT

4 The Master’s degree program in Industrial Engineering and Management

4.1 Qualification objectives of the Master's program in Industrial Engineering and Management

Graduates of the interdisciplinary Master's program in Industrial Engineering have advanced and in-depth knowledge in business
administration, economics, computer science, operations research and engineering. This mainly has its focus on business
administration and engineering. The areas of specialization depend on individual interests. Additional knowledge in statistics, law
or sociology is also offered depending on one's interests.

They have generalized or specialized expertise in the different disciplines.

The graduates are in a position to define, describe and interpret the specifics, limits, terminologies and doctrines in these subjects,
reproduce the current state of research and selectively use this as a basis for further development.

Their extensive know-how enables them to think across the various disciplines and approach issues from different angles.

They are able to select and combine appropriate courses of action for research-related topics. They can then transfer and apply
these to specific problems.

They can separately analyze extensive problems such as information and current challenges and review, compare and evaluate
these using appropriate methods and concepts.

They evaluate the complexity and risks, identify improvement potentials and choose sustainable solution processes and
improvement methods. This puts them in a position where they are able to make responsible and science-based decisions. They are
able to come up with innovative ideas and apply them accordingly.

They can oversee these approaches either independently or in teams. They are able to explain and discuss their decisions. They can
independently interpret, validate and illustrate the obtained results.

The interdisciplinary use of knowledge also takes account of social, scientific and ethical insights. The graduates can communicate
with expert representatives on a scientific level and assume prominent responsibility in a team.

Karlsruhe's industrial engineers are characterized by their interdisciplinary thinking as well as their innovation and management
capability. They are particularly qualified for industrial occupations, service sector or in public administration as well as a
downstream scientific career (PhD).

4.2 Structure of the Master’s degree program in Industrial Engineering and Management (M.Sc.)
SPO 2015

The Master’s degree program in Industrial Engineering and Management (M.Sc.) has 4 terms and consists of 120 credits (CP)
including Master's thesis. The master programme further deepens or complements the scientific qualifications acquired in the
bachelor programme. The students should be made capable of independently applying scientific knowledge and methods and
evaluate their implications and scope concerning solutions of complex scientific and social problems.

Furthermore, the student has to attend two seminars with a minimum of six CP within the seminar module. In addition to the key
skills gained in the seminars (3 CP), the student has to acquire additional key skills totalling at least 3 credits.

Business Operations
Term Credits Economics Informatics =

Engineerin Electives i
Administration Research g g Master Thesis

1 28,5
Seminar Module
ECON OR 0@
9 CP 9cp
2 30
Elect. Module 1
9 CP
3 31,5
Elect. Module 2
9 CP
4 30
120

Figure 2: Structure of the Master Programme SPO2015 (Recommendation)

Industrial Engineering and Management M.Sc.
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4 THE MASTER’S DEGREE PROGRAM IN INDUSTRIAL ENGINEERING AND MANAGEMENT Key Skills

Figure 2 shows the structure of the subjects and the credits allocated to the subjects. The student has to choose two elective
modules of the following disciplines: Business science, economics, informatics, operations research, engineering science, statistics,
law and sociology. In principle, both elective modules are also available in one discipline. Thereby it is it is only allowed to choose
either one module in law or in sociology.

It is left to the student's individual curriculum (taking into account the examination and module regulations), in which terms the
chosen modules will be started and completed. However, it is highly recommended to complete all courses and seminars before
beginning the Master's thesis.

4.3 Key Skills

The master program Industrial Engineering and Management (M.Sc.) at the KIT Department of Economics and Management
distinguishes itself by an exceptionally high level of interdisciplinarity. With the combination of business science, economics,
informatics, operations research, mathematics as well as engineering and natural science, the integration of knowledge of different
disciplines is an inherent element of the programme. As a result, interdisciplinary and connected thinking is encouraged in a natural
way. Furthermore, the seminar courses in the master degree programme contribute significantly to the development of key skills
by practicing to elaborate and write scientifically sound papers and presentations about special topics. The integrative taught key
skills, which are acquired throughout the entire programme, can be classified into the following fields:

Soft skills

Team work, social communication and creativity techniques
Presentations and presentation techniques

Logical and systematical arguing and writing

Structured problem solving and communication

Enabling skills

Decision making in business context
Project management competences
Fundamentals of business science
English as a foreign language

Orientational knowledge

Acquisition of interdisciplinary knowledge

Institutional knowledge about economic and legal systems
Knowledge about international organisations

Media, technology and innovation

The integrative acquisition of key skills especially takes place in several obligatory courses during the master programme, namely

e Seminar module
e Mentoring of the Master's thesis
e Business science, economics and informatics modules

Besides the integrated key skills, the additive acquisition of key skills, which are totalling at least three credits within the seminar
module, is scheduled. Students may choose freely among the offered courses of HoC, ZAK and Sprachenzenrtum.

Industrial Engineering and Management M.Sc. 17
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5 Field of study structure

Mandatory
Master Thesis 30CR
Business Administration 18 CR
Economics 9 CR
Informatics 9 CR
Operations Research 9CR
Engineering Sciences 18 CR
Compulsory Elective Modules 27 CR
5.1 Master Thesis Credits
30
Mandatory
M-WIWI-101650 | Module Master Thesis 30CR
Industrial Engineering and Management M.Sc. 18
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5FIELD OF STUDY STRUCTURE

Business Administration

5.2 Business Administration Credits
18

Election block: Betriebswirtschaftslehre (2 items)

M-WIWI-101410 | Business & Service Engineering 9CR
M-WIWI-101498 | Management Accounting 9 CR
M-WIWI-101510 | Cross-Functional Management Accounting 9CR
M-WIWI-101470 | Data Science: Advanced CRM 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 9CR
M-WIWI-105032 | Data Science for Finance neu 9CR
M-WIWI-104080 | Designing Interactive Information Systems 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-105036 | FinTech Innovations neu 9CR
M-WIWI-101471 | Industrial Production I 9CR
M-WIWI-101412 | Industrial Production I 9CR
M-WIWI-101411 | Information Engineering 9CR
M-WIWI-104068 | Information Systems in Organizations 9CR
M-WIWI-101507 | Innovation Management 9CR
M-WIWI-101446 | Market Engineering 9CR
M-WIWI-101490 | Marketing Management 9CR
M-WIWI-101487 | Sales Management 9 CR
M-WIWI-101506 | Service Analytics 9CR
M-WIWI-101503 | Service Design Thinking 9CR
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
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5 FIELD OF STUDY STRUCTURE Economics
5.3 Economics Credits
9
Election block: Volkswirtschaftslehre (1 item)
M-WIWI-101497 | Agglomeration and Innovation 9CR
M-WIWI-101453 | Applied Strategic Decisions 9CR
M-WIWI-101504 | Collective Decision Making 9CR
M-WIWI-101505 | Experimental Economics 9CR
M-WIWI-101514 | Innovation Economics 9CR
M-WIWI-101478 | Innovation and Growth 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-101468 | Environmental Economics 9 CR
M-WIWI-101511 | Advanced Topics in Public Finance 9CR
M-WIWI-101485 | Transport Infrastructure Policy and Regional Development 9CR
M-WIWI-101496 | Growth and Agglomeration 9CR
5.4 Informatics Credits
9
Election block: Informatik (1 item)
M-WIWI-101472 | Informatics 9 CR
5.5 Operations Research Credits
9
Election block: Operations Research (1 item)
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
Industrial Engineering and Management M.Sc. 20
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Engineering Sciences

5.6 Engineering Sciences Credits
18

Election block: Ingenieurwissenschaften (2 items)

M-MACH-101298 | Automated Manufacturing Systems 9CR
M-WIWI-101404 | Extracurricular Module in Engineering 9 CR
M-MACH-101274 | Rail System Technology 9CR
M-MACH-101290 | BioMEMS 9CR
M-MACH-101296 | Energy and Process Technology | 9CR
M-MACH-101297 | Energy and Process Technology Il 9CR
M-BGU-100998 Design, Construction, Operation and Maintenance of Highways 9CR
M-ETIT-101164 Generation and Transmission of Renewable Power 9CR
M-MACH-101264 | Handling Characteristics of Motor Vehicles 9CR
M-MACH-101265 | Vehicle Development 9CR
M-MACH-101266 | Automotive Engineering 9CR
M-MACH-101276 | Manufacturing Technology 9CR
M-MACH-101282 | Global Production and Logistics 9CR
M-BGU-101064 Fundamentals of Transportation 9CR
M-CIWVT-101120 | Principles of Food Process Engineering 9CR
M-ETIT-101163 High-Voltage Technology 9CR
M-MACH-102626 | Major Field: Integrated Product Development 18 CR
M-MACH-101272 | Integrated Production Planning 9 CR
M-BGU-101884 Lean Management in Construction 9CR
M-MACH-101280 | Logistics in Value Chain Networks 9CR
M-MACH-101277 | Material Flow in Logistic Systems 9CR
M-MACH-101278 | Material Flow in Networked Logistic Systems 9CR
M-MACH-101291 | Microfabrication 9CR
M-MACH-101292 | Microoptics 9CR
M-MACH-101287 | Microsystem Technology 9CR
M-MACH-101267 | Mobile Machines 9CR
M-MACH-101294 | Nanotechnology 9CR
M-WIWI-104837 [ Natural Hazards and Risk Management 9CR
M-MACH-101295 | Optoelectronics and Optical Communication 9CR
M-BGU-101888 Project Management in Construction 9CR
M-ETIT-101157 Control Engineering Il 9CR
M-ETIT-101158 Sensor Technology | 9CR
M-ETIT-101159 Sensor Technology Il 9CR
M-BGU-101066 Safety, Computing and Law in Highway Engineering 9 CR
M-MACH-101268 | Specific Topics in Materials Science 9CR
M-BGU-100999 Highway Engineering 9CR
M-MACH-101279 | Technical Logistics 9CR
M-BGU-104448 Urban Water Technologies 9CR
M-MACH-101275 | Combustion Engines | 9CR
M-MACH-101303 | Combustion Engines Il 9CR
M-BGU-101110 Process Engineering in Construction 9CR
M-BGU-101065 Transportation Modelling and Traffic Management 9 CR
M-MACH-101284 | Specialization in Production Engineering 9CR
M-CIWVT-101119 | Specialization in Food Process Engineering 9CR
M-MACH-104888 | Advanced Module Logistics neu 9CR
M-MACH-101283 | Virtual Engineering A 9CR
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Engineering Sciences

M-MACH-101281 | Virtual Engineering B 9CR
M-CIWVT-101121 | Water Chemistry and Water Technology | 9CR
M-CIWVT-101122 [ Water Chemistry and Water Technology Il 9CR
M-MACH-101286 | Machine Tools and Industrial Handling 9CR
Industrial Engineering and Management M.Sc. 29
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5.7 Compulsory Elective Modules

Election notes

Compulsory Elective Modules

Credits
27

Within the scope of the elective compulsory area, one seminar module (independent of subject) is to be taken over two seminars
and further key qualification courses and two elective modules. Both elective modules can be chosen from Business
Administration, Economics, Informatics, Operations Research, Engineering Sciences, Statistics, Law or Sociology. In principle, both
elective modules can also be completed in one subject. However, the subjects Law and Sociology may only have one module in

total.
Mandatory
M-WIWI-101808 Seminar Module 9CR
Election block: Betriebswirtschaftslehre (at most 18 credits)
M-WIWI-101410 Business & Service Engineering 9CR
M-WIWI-101498 Management Accounting 9CR
M-WIWI-101510 Cross-Functional Management Accounting 9CR
M-WIWI-101470 Data Science: Advanced CRM 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 9CR
M-WIWI-105032 Data Science for Finance neu 9CR
M-WIWI-104080 Designing Interactive Information Systems 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 9 CR
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-105036 FinTech Innovations neu 9CR
M-WIWI-101471 Industrial Production Il 9CR
M-WIWI-101412 Industrial Production IlI 9CR
M-WIWI-101411 Information Engineering 9CR
M-WIWI-104068 Information Systems in Organizations 9CR
M-WIWI-101507 Innovation Management 9CR
M-WIWI-101446 Market Engineering 9CR
M-WIWI-101490 Marketing Management 9CR
M-WIWI-101487 Sales Management 9CR
M-WIWI-101506 Service Analytics 9CR
M-WIWI-101503 Service Design Thinking 9 CR
M-WIWI-102806 Service Innovation, Design & Engineering 9CR
M-WIWI-101448 Service Management 9CR
M-WIWI-102754 Service Economics and Management 9CR
M-WIWI-103119 Advanced Topics in Strategy and Management 9CR
M-WIWI-105010 Student Innovation Lab (SIL) 1 neu 9CR
M-WIWI-105011 Student Innovation Lab (SIL) 2 neu 9CR
Election block: Volkswirtschaftslehre (at most 18 credits)
M-WIWI-101497 Agglomeration and Innovation 9 CR
M-WIWI-101453 Applied Strategic Decisions 9CR
M-WIWI-101504 Collective Decision Making 9CR
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Compulsory Elective Modules

M-WIWI-101505 Experimental Economics 9CR
M-WIWI-101514 Innovation Economics 9CR
M-WIWI-101478 Innovation and Growth 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-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
Election block: Informatik (at most 18 credits)
M-WIWI-101628 Emphasis in Informatics 9CR
M-WIWI-101630 Electives in Informatics 9CR
Election block: Operations Research (at most 18 credits)
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
Election block: Ingenieurwissenschaften (at most 18 credits)
M-WIWI-101404 Extracurricular Module in Engineering 9CR
M-MACH-101298 Automated Manufacturing Systems 9CR
M-MACH-101274 Rail System Technology 9CR
M-MACH-101290 BioMEMS 9CR
M-MACH-101296 Energy and Process Technology | 9CR
M-MACH-101297 Energy and Process Technology Il 9CR
M-BGU-100998 Design, Construction, Operation and Maintenance of Highways 9CR
M-ETIT-101164 Generation and Transmission of Renewable Power 9CR
M-MACH-101264 Handling Characteristics of Motor Vehicles 9CR
M-MACH-101265 Vehicle Development 9CR
M-MACH-101266 Automotive Engineering 9CR
M-MACH-101276 Manufacturing Technology 9CR
M-MACH-101282 Global Production and Logistics 9 CR
M-BGU-101064 Fundamentals of Transportation 9CR
M-CIWVT-101120 Principles of Food Process Engineering 9CR
M-ETIT-101163 High-Voltage Technology 9CR
M-MACH-101272 Integrated Production Planning 9CR
M-MACH-102626 Major Field: Integrated Product Development 18CR
M-BGU-101884 Lean Management in Construction 9CR
M-MACH-101280 Logistics in Value Chain Networks 9CR
M-MACH-101277 Material Flow in Logistic Systems 9 CR
M-MACH-101278 Material Flow in Networked Logistic Systems 9CR
M-MACH-101291 Microfabrication 9CR
M-MACH-101292 Microoptics 9CR
M-MACH-101287 Microsystem Technology 9CR
M-MACH-101267 Mobile Machines 9CR
M-MACH-101294 Nanotechnology 9CR
M-WIWI-104837 Natural Hazards and Risk Management 9CR
M-MACH-101295 Optoelectronics and Optical Communication 9CR
M-BGU-101888 Project Management in Construction 9CR
M-ETIT-101157 Control Engineering Il 9CR
M-ETIT-101158 Sensor Technology | 9CR
Industrial Engineering and Management M.Sc. 24
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M-ETIT-101159 Sensor Technology Il 9CR
M-BGU-101066 Safety, Computing and Law in Highway Engineering 9CR
M-MACH-101268 Specific Topics in Materials Science 9CR
M-BGU-100999 Highway Engineering 9CR
M-MACH-101279 Technical Logistics 9CR
M-BGU-104448 Urban Water Technologies 9CR
M-MACH-101275 Combustion Engines | 9CR
M-MACH-101303 Combustion Engines Il 9 CR
M-BGU-101110 Process Engineering in Construction 9CR
M-BGU-101065 Transportation Modelling and Traffic Management 9CR
M-MACH-101284 Specialization in Production Engineering 9CR
M-CIWVT-101119 Specialization in Food Process Engineering 9CR
M-MACH-104888 Advanced Module Logistics neu 9CR
M-MACH-101283 Virtual Engineering A 9CR
M-MACH-101281 Virtual Engineering B 9CR
M-CIWVT-101121 Water Chemistry and Water Technology | 9CR
M-CIWVT-101122 Water Chemistry and Water Technology Il 9CR
M-MACH-101286 Machine Tools and Industrial Handling 9CR
Election block: Statistik (at most 18 credits)
M-WIWI-101637 Analytics and Statistics 9CR
M-WIWI-101638 Econometrics and Statistics | 9CR
M-WIWI-101639 Econometrics and Statistics Il 9CR
Election block: Recht oder Soziologie (at most 9 credits)
M-INFO-101242 Governance, Risk & Compliance 9CR
M-INFO-101217 Public Business Law 9CR
M-INFO-101215 Intellectual Property Law 9CR
M-INFO-101216 Private Business Law 9CR
M-GEISTSOZ-101169 | Sociology 9CR
M-INFO-101191 Commercial Law 9CR
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6 Modules

m 6.1 Module: Advanced Module Logistics [M-MACH-104888]

Responsible:
Organisation:
Part of:

Prof. Dr.-Ing. Kai Furmans
KIT Department of Mechanical Engineering
Engineering Sciences

Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version
9 Each term German 4 1
Election block: Vertiefungsmodul Logistik ()
T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans
T-MACH-105175 | Airport Logistics 3 CR| Richter
T-MACH-105159 | Global Production and Logistics - Part 2: Global Logistics 4 CR| Furmans
T-WIWI-103091 | Production and Logistics Controlling 3 CR| Rausch
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-MACH-105187 | IT-Fundamentals of Logistics 3 CR | Thomas
T-MACH-105171 | Safety Engineering 4 CR [ Kany
T-MACH-105151 [ Energy Efficient Intralogistic Systems 4 CR [ Braun, Schénung
T-MACH-102159 | Elements and Systems of Technical Logistics 4 CR | Fischer, Mittwollen
T-MACH-102160 | Selected Applications of Technical Logistics 4 CR | Milushev, Mittwollen
T-MACH-105230 | Decentrally Controlled Intralogistic Systems 4 CR | Furmans, Hochstein
T-MACH-106693 | Plug-and-play material handling 4 CR | Dziedzitz, Furmans

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 student aquires

¢ well-founded knowledge and method knowledge in the main topics of logistics,
o ability for modeling logistic systems with adequate accuracy by using simple models,
¢ ability to evaluate logistic systems and to identify cause-and-effects-chains within logistic systems.

Prerequisites
One of the modules M-MACH-101279, M-MACH-101277 or M-MACH-101280 must be completed.

Workload
270 hours

Learning type
Lecture, tutorial.

Industrial Engineering and Management M.Sc.
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6 MODULES Module: Advanced Topics in Public Finance [M-WIWI-101511]

m 6.2 Module: Advanced Topics in Public Finance [M-WIWI-101511]

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

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German 4 4
Mandatory
T-WIWI-102740 | Public Management | 45CR| Wigger
Election block: Ergdnzungsangebot (between 4,5 and 5 credits)
T-WIWI-108880 [ Blockchains & Cryptofinance 4,5 CR | Schuster, Uhrig-
Homburg
T-WIWI-108711 | Basics of German Company Tax Law and Tax Planning 4,5 CR | Gutekunst, 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.

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.

Prerequisites
The course "Public Management" is compulsory and must be examined.

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.

Recommendation
Basic knowledge in the area of public finance and public management is required.

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Advanced Topics in Strategy and Management [M-WIWI-103119]

m 6.3 Module: Advanced Topics in Strategy and Management [M-WIWI-103119]

Responsible:  Prof. Dr. Hagen Lindstadt
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 1
Election block: Wahlpflichtangebot (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 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.

Competence Goal

Students
e are able to analyze business strategies and derive recommendations using appropriate frameworks
e learn to express their position through compelling reasoning in structured discussions
e are qualified to critically examine recent research topics in the field of strategic management

e canderive own conclusions from less structured information by using interdisciplinary knowledge

Prerequisites
None

Content
The module is divided into three main topics:

The students

e analyze and discuss a wide range of business strategies on the basis of collectively selected case studies.
e participate in a business wargaming workshop and analyze strategic interactions.
e write a paper about current topics in the field of strategic management theory.

Recommendation
None

Annotation
This course is admission restricted. After being admitted to one course of this module, the participation at the other courses will be
guaranteed.

Every course of this module will be at least offered every second term. Thus, it will be possible to complete the module within two
terms.
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6 MODULES Module: Agglomeration and Innovation [M-WIWI-101497]

m 6.4 Module: Agglomeration and Innovation [M-WIWI-101497]

Responsible:  Prof. Dr. Ingrid Ott
Organisation:  KIT Department of Economics and Management

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Level Version
9 Each term 1 semester 4 2
Election block: Wahlpflichtangebot (9 credits)
T-WIWI-102609 | Advanced Topics in Economic Theory 4.5 CR | Mitusch
T-WIWI-109194 | Dynamic Macroeconomics 4,5 CR | Brumm
T-WIWI-102840 [ Innovationtheory and -Policy 4,5CR| Ott
T-WIWI-103107 | Spatial Economics 4,5 CR | 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 add up to at least 9.

The overall grade for the module is the average of the grades for each course weighted by the credits.

Competence Goal
The student

applies quantitative methods in the context of economic models

learns advanced micro- and macroeconomic theories

is able to derive policy recommendations based on theory

can identify the importance of alternative incentive mechanisms for the development and spread of innovations
begins to understand the connections between market form and the development of innovations

analyzes the determinants of the spatial distribution of economic activity

understands how processes of concentration result from the interplay of agglomeration and dispersion forces

Prerequisites
None

Content

The module comprises theories of incentives for the development of innovations as well as theories of wage-based labor mobility,
which leads to spatial concentration processes. The microfounded optimality decisions of the actors are in each case transformed
into macroeconomic results. In the context of the theory of innovations the diffusion of technological knowledge and the resulting
effect on growth due to technological progress is discussed and economic-policy implications are derived. Spatial economics adds
to the picture of economic activity by introducing a spatial point of view.

Recommendation
Successful completion of the courses Economics I: Microeconomics and Economics II: Macroeconomics is required.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Analytics and Statistics [M-WIWI-101637]

m 6.5 Module: Analytics and Statistics [M-WIWI-101637]

Responsible:  Prof. Dr. Oliver Grothe
Organisation:  KIT Department of Economics and Management
Part of: Compulsory Elective Modules (Statistik)

Credits Recurrence Language Level Version

9 Each term German 4 2
Mandatory
T-WIWI-103123 | Advanced Statistics | 45CR]Grothe
Election block: Ergdnzungsangebot (between 4,5 and 5 credits)
T-WIWI-106341 | Machine Learning 2 - Advanced Methods 4,5 CR| Zollner
T-WIWI-103124 | Multivariate Statistical Methods 4.5 CR | Grothe

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.

Prerequisites
The course "Advanced Statistics" is compulsory.

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

m 6.6 Module: Applied Strategic Decisions [M-WIWI-101453]

Responsible:  Prof. Dr. Johannes Philipp Reil3
Organisation:  KIT Department of Economics and Management

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 3

Election block: Wahlpflichtangebot (1 item)
T-WIWI-102861 [ Advanced Game Theory 4.5 CR | Ehrhart, Puppe, Reil3
T-WIWI-106623 | Technical Conditions Met OCR

Election block: Ergdnzungsangebot (between 1 and 2 items as well as at least 4,5 credits)
T-WIWI-102613 | Auction Theory 4.5 CR | Ehrhart
T-WIWI-102614 | Experimental Economics 4,5 CR | Weinhardt
T-WIWI-102622 | Corporate Financial Policy 4,5 CR | Ruckes
T-WIWI-102623 | Financial Intermediation 4.5 CR | Ruckes
T-WIWI-102640 | Market Engineering: Information in Institutions 4,5 CR | Weinhardt
T-WIWI-102862 | Predictive Mechanism and Market Design 4,5CR [ Reil3
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.

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.

Prerequisites
The courseAdvanced Game Theoryis obligatory. Exception: The courselntroduction to Game Theory[2520525] was completed.

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.

Recommendation
Basic knowledge in game theory is assumed.

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

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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m 6.7 Module: Automated Manufacturing Systems [M-MACH-101298]

Responsible:  Prof. Dr.-Ing. Jiirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each summer term 1 semester German 4 1
Mandatory
T-MACH-102162 | Automated Manufacturing Systems | 9CR | Fleischer

Competence Certificate
written exam (120 minutes)

Competence Goal
The students

e are able to analyze implemented automated manufacturing systems and describe their components.

e are capable to assess the implemented examples of implemented automated manufacturing systems and apply them to new
problems.

e are able to name automation tasks in manufacturing plants and name the components which are necessary for the
implementation of each automation task.

e are capable with respect to a given task to plan the configuration of an automated manufacturing system and to determine
the necessary components to its realization.

e are able to design and select components for a given use case of the categories: "Handling Technology", "Industrial
Robotics", "Sensory" and "Controls".

e are capable to compare different concepts for multi-machine systems and select a suitable concept for a given use case.

Prerequisites
none

Content
The lecture provides an overview of the structure and functioning of automated manufacturing systems. In the introduction
chapter the basic elements for the realization of automated manufacturing systems are given. This includes:

Drive and control technology

Handling technology for handling work pieces and tools

Industrial Robotics

Quality assurance in automated manufacturing

automatic machines, cells, centers and systems for manufacturing and assembly
structures of multi-machine systems

planning of automated manufacturing systems

In the second part of the lecture, the basics are illustrated using implemented manufacturing processes for the production of
automotive components (chassis and drive technology).The analysis of automated manufacturing systems for manufacturing of
defined components is also included. In the field of vehicle power train both, the automated manufacturing process for the
production of the conventional internal-combustion engine and the automated manufacturing process for the production of the
prospective electric power train (electric motor and battery) are considered. In the field of car body, the focus is on the analysis of
the process chain for the automated manufacturing of conventional sheet metal body parts, as well as for automated
manufacturing of body components made out of fiber-reinforced plastics. Within tutorials, the contents from the lecture are
advanced and applied to specific problems and tasks.

Workload
regular attendance: 63 hours
self-study: 207 hours

Learning type
Lectures, exercise, excursion
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m 6.8 Module: Automotive Engineering [M-MACH-101266]

Responsible:  Prof. Dr. Frank Gauterin
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 3
Election block: Fahrzeugtechnik (at least 9 credits)
T-MACH-100092 | Automotive Engineering | 6 CR | Gauterin, Unrau
T-MACH-102117 | Automotive Engineering Il 3 CR| Gauterin, Unrau
T-MACH-102156 | Project Workshop: Automotive Engineering 4.5 CR | Frey, Gauterin, GieBler
T-MACH-102116 | Fundamentals for Design of Motor-Vehicle Bodies | 1,5 CR | Bardehle
T-MACH-102119 | Fundamentals for Design of Motor-Vehicle Bodies Il 1,5 CR | Bardehle
T-MACH-102093 | Fluid Power Systems 5 CR| Geimer, Pult
T-MACH-102150 | BUS-Controls 3 CR | Becker, Geimer
T-MACH-108889 | BUS-Controls - Advance 0 CR| DaiB, Geimer
T-MACH-102203 | Automotive Engineering | 6 CR | Gauterin, Gie3ler

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.

Competence Goal
The student

e knows the most important components of a vehicle,
¢ knows and understands the functioning and the interaction of the individual components,
e knows the basics of dimensioning the components.

Prerequisites
None

Content

In the module Automotive Engineering the basics are taught, which are important for the development, the design, the production
and the operation of vehicles. Particularly the primary important aggregates like engine, gear, drive train, chasis and auxiliary
equipment are explained, but also all technical equipment, which make the operation safer and easier. Additionally the interior
equipment is examined, which shall provide a preferably comfortable, optimum ambience to the user.

In the module Automotive Engineering the focus is on passenger cars and commercial vehicles, which are designed for road
applications.

Recommendation
Knowledge of the content of the courses Engineering Mechanics | [2161238] and Engineering Mechanics 11[1262276] is helpful.

Workload

The total work load for this module is about 270 Hours (9 Credits). The partition of the work load is carried out according to the
credit points of the courses of the module. The work load for courses with 6 credit points is about 180 hours, for courses with 4.5
credit points about 135 hours, for courses with 3 credit points about 90 hours, and for courses with 1.5 credit points about 45
hours. The total number of hours per course results from the time of visiting the lectures and exercises, as well as from the exam
duration and the time that is required to achieve the objectives of the module as an average student with an average performance.
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Learning type
The teaching and learning procedures (lecture, lab course, workshop) are described for each course of the module separately.
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m 6.9 Module: BioMEMS [M-MACH-101290]

Responsible:  Prof. Dr. Jan Gerrit Korvink
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 2
Mandatory
T-MACH-100966 | BioMEMS - Microsystems Technologies for Life-Sciences and 3 CR| Guber
Medicine |
Election block: BioMEMS (at least 6 credits)
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 3CR| Last
T-MACH-102165 | Selected Topics on Optics and Microoptics for Mechanical Engineers 3 CR [ Mappes
T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and 3 CR| Guber
Medicine Il
T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and 3 CR| Guber
Medicine IlI
T-MACH-101910 | Microactuators 3 CR | Kohl
T-MACH-102172 | Bionics for Engineers and Natural Scientists 3 CR [ Holscher
T-MACH-102176 | Current Topics on BioMEMS 4 CR | Guber

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 student

¢ has basic as well as extensive knowledge about different fields of applications of BioMEMS
¢ understands continuative aspects of the related subjects optics and microoptics, micro actuators, replications techniques
and bionics

Prerequisites
none

Content

Operations through small orifices, a pill which will take pictures on its way through your body or lab results right at the point of
care - the need for easier and faster ways to help people is an important factor in research. The module BioMEMS (Bio(medical)-
Micro-Electro-Mechanical-Systems) describes the application of microtechnology in the field of Life-Science, medical applications
and Biotechnology and will teach you the necessary skills to understand and develop biological and medical devices.

The BioMEMS lectures will cover the fields of minimal invasive surgery, lab-on-chip systems, NOTES-Technology (Natural Orifice
Transluminal Endoscopic Surgery), as well as endoscopic surgery and stent technology.

Additionally to the BioMEMS lectures you can specialize in various related fields like fabrication, actuation, optics and bionics. The
course Replication processes will teach you some cost efficient and fast ways to produce parts for medical or biological devices. In
the course Microactuation it is discussed how to receive movements in micrometer scale in a microsystem, this could be e.g. to
drive micro pumps or micro valves. The necessary tools for optical measurement and methods of analysis to gain high resolution
pictures are also part of this module. To deepen your knowledge and to get a hands-on experience this module contains a one week
lab course. In the lecture bionics you can see how biological effects can be transferred into technical products.
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Workload
270 hours
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6 MODULES Module: Business & Service Engineering [M-WIWI-101410]

m 6.10 Module: Business & Service Engineering [M-WIWI-101410]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 3
Election block: Wahlpflichtangebot (9 credits)
T-WIWI-106201 | Digital Transformation of Organizations 4,5 CR | Madche
T-WIWI-102639 | Business Models in the Internet: Planning and Implementation 4,5 CR | Weinhardt
T-WIWI-102848 | Personalization and Services 4,5 CR | Sonnenbichler
T-WIWI-102847 | Recommender Systems 4,5 CR | Geyer-Schulz
T-WIWI-102799 | Practical Seminar Service Innovation 4,5 CR | Satzger
T-WIWI-102641 | Service Innovation 4,5 CR | Satzger
T-WIWI-109940 | 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.

Competence Goal
The student should

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

e learnto 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 learnto elaborate solutions in ateam

Prerequisites
None

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.

Recommendation
None

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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m 6.11 Module: Collective Decision Making [M-WIWI-101504]

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

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester English 4 4

Election block: Wahlpflichtangebot ()
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.

Competence Goal
Students

e are able to model practical problems of the public sector and to analyze them with respect to positive and normative
questions,

¢ 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.

Prerequisites
None

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

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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m 6.12 Module: Combustion Engines | [M-MACH-101275]

Responsible:  Prof. Dr. Thomas Koch
Dr.-Ing. Heiko Kubach

Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Level Version
9 Each winter term 1 semester 4 4
Election block: Wahlpflicht (between 1 and 2 items)
T-MACH-102194 | Combustion Engines | 5 CR| Koch, Kubach
T-MACH-105564 | Energy Conversion and Increased Efficiency in Internal Combustion 4 CR | Koch, Kubach
Engines

Competence Certificate

The module examination contains of two oral examinations. The module score results from the two scores weighted according to
the ECTS.

Competence Goal

The student can name and explain the working princile of combustion engines. He is able to analyse and evaluate the combustion
process. He is able to evaluate influences of gas exchange, mixture formation, fuels and exhaust gas aftertreatment on the
combustion performance. He can solve basic research problems in the field of engine development.

The student can name all important influences on the combustion process. He can analyse and evaluate the engine process
considering efficiency, emissions and potential.

Prerequisites
None

Content
Working Principle og ICE

Characteristic Parameters
Characteristic parameters
Engine parts

Crank drive

Fuels

Gasolien engine operation modes
Diesel engine operation modes
Emissions

Fundamentals of ICE combustion
Thermodynamics of ICE

Flow field

Wall heat losses

Combsution in Gasoline and Diesel engines
Heat release calculation

Waste heat recovery

Workload
regular attendance: 62 hours
self-study: 208 hours
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Module: Combustion Engines Il [M-MACH-101303]

m 6.13 Module: Combustion Engines Il [M-MACH-101303]

Responsible:
Organisation:

Dr.-Ing. Heiko Kubach
KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)
Credits Recurrence Level Version
9 Each term 4 2
Mandatory

T-MACH-104609

Combustion Engines Il

5 CR| Koch, Kubach

Election block: Verbrennungsmotoren Il (at least 4 credits)

T-MACH-105044 | Fundamentals of Catalytic Exhaust Gas Aftertreatment 4 CR | Deutschmann,
Grunwaldt, Kubach,
Lox
T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines 4 CR | Gohl
T-MACH-105184 | Fuels and Lubricants for Combustion Engines 4 CR | Kehrwald, Kubach
T-MACH-105167 | Analysis Tools for Combustion Diagnostics 4 CR | Pfeil
T-MACH-102197 | Gas Engines 4 CR | Golloch, Kubach
T-MACH-102199 | Model Based Application Methods 4 CR| Kirschbaum
T-MACH-105169 | Engine Measurement Techniques 4 CR | Bernhardt

Competence Certificate

The assessment consists of an oral exam (60 min) taking place in the recess period (according to §4 (2), 2 of the examination

regulation). The exam takes place in every semester. Reexaminations are offered at every ordinary examination date.

Competence Goal
See courses.

Prerequisites
None

Content
Compulsory:

Supercharging and air management

Engine mapsEmissions and Exhaust gas aftertreatment

Transient engine operationECU application

Electrification and alternative powertrains

Elective:

Fuels and lubricants for ICE

Fundamentals of catalytic EGA

Analysis tools for combustion diagnostics

Engine measurement techniques

Analysis of Exhaust Gas und Lubricating Oil in Combustion Engines

Workload

regular attendance: 62 h

self-study: 208 h
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m 6.14 Module: Commercial Law [M-INFO-101191]

Responsible:  Prof. Dr. Thomas Dreier
Organisation:  KIT Department of Informatics
Part of: Compulsory Elective Modules (Recht oder Soziologie)

Credits Recurrence Duration Language
9 Each term 2 semester German

Module: Commercial Law [M-INFO-101191]

Level
4

Version
3

Mandatory

T-INFO-102013 Exercises in Civil Law

9 CR | Dreier, Matz
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6 MODULES Module: Control Engineering || [M-ETIT-101157]

m 6.15 Module: Control Engineering Il [M-ETIT-101157]

Responsible:  Prof. Dr.-Ing. Séren Hohmann
Dr.-Ing. Mathias Kluwe

Organisation:  KIT Department of Electrical Engineering and Information Technology

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Level Version

9 Each term 4 2
Mandatory
T-ETIT-100981 Automation of Discrete Event and Hybrid Systems 3 CR [ Hohmann
T-ETIT-100666 Control of Linear Multivariable Systems 6 CR | Hohmann

Competence Certificate
The assessment is carried out as partial written exams of the single courses of this module (T-ETIT-100981 and T-ETIT-100666).

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

¢ have deeper knowledge in the field of control theory and system dynamics,

e are able to analyze multivariable systems in state space and frequency domain and are familiar with adequate methods for
the control design,

¢ know the basics of modelling, simulation, analyses and control of discrete-event and hybrid systems.

Prerequisites
none

Content

This module broadens the basic knowledge of system dynamics of the students to the multivariable case. Both I/O-models in
frequency domain and mainly state space models are regarded, for which several methods for the analysis and the control design
with different goals (decoupling, robustness) and constraints (disturbances, sensor failures) are presented. Above that, the basics
of modelling, simulation, analysis and control of discrete-event and hybrid systems are discussed.

Recommendation
For this module a basic knowledge in system theory and control engineering is assumed. These subjects can be found in the course
System Dynamics and Control Engineering (2303155) which is recommended to have been attended beforehand.

Workload
See German version.

Industrial Engineering and Management M.Sc. 42
Module Handbook as of 15.10.2019



6 MODULES Module: Cross-Functional Management Accounting [M-WIWI-101510]

m 6.16 Module: Cross-Functional Management Accounting [M-WIWI-101510]

Responsible:  Prof. Dr. Marcus Wouters
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 8
Mandatory
T-WIWI-102885 | Advanced Management Accounting | 45CR | Wouters
Election block: Ergdnzungsangebot (4,5 credits)
T-WIWI-110179 | Advanced Management Accounting 2 4,5 CR | Wouters
T-WIWI-105777 | Business Intelligence Systems 4,5 CR | Madche, Nadj, Toreini
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-102883 | Pricing 4,5 CR| Feurer
T-WIWI-109864 | Product and Innovation Management 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.

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

Prerequisites
The course "Advanced Management Accounting" is compulsory.

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

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.

Recommendation
None

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Data Science for Finance [M-WIWI-105032]

m 6.17 Module: Data Science for Finance [M-WIWI-105032]

Responsible:  Prof. Dr Maxim Ulrich
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each winter term English 4 1
Mandatory
T-WIWI-102878 | Computational Risk and Asset Management 6 CR | Ulrich
T-WIWI-110213 | Python for Computational Risk and Asset Management 3 CR| Ulrich

Competence Certificate

The assessment is carried out as partial exams (according to Section 4(2), 1 and 3 of the examination regulation) of the single
courses of this module.

The assessment of "Computational Risk and Asset Management" is carried out in form of a written exam (90 minutes), the
assessment of "Python for Computational Risk and Asset Management" is carried out in form of twelve weekly Python
programming tasks and offered each winter term.

The overall grade of the module is the grade of the written exam weighted with factor 0.75 and the grade for the Python
programming tasks weighted with factor 0.25. The resulting grade is truncated after the first decimal.

Competence Goal

Students learn how to implement solutions for advanced and real-world challenges in portfolio management. The focus of this
module is on the realization of statistical concepts in Python and enable students to solve a broad range of problems along the
investment process on their own.

Content
The module covers several topics, among them:

Quantitative Portfolio Strategies: Extensions to Mean-Variance Portfolio Optimization

Return Densities: Forecasting with Traditional and Machine Learning Approaches, Monte Carlo Simulation
Financial Economics: Rationalizing Risk Premiums via Stochastic Discount Factor

Multi-Asset Valuation: DCF Approach, No-Arbitrage and Ito Calculus

Recommendation
Good knowledge of statistics and first programming experience with Python is recommended.

Workload

Total effort for 9 credit points: approx. 270 hours. The distribution is based on the credit points of the courses of the module. 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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6 MODULES Module: Data Science: Advanced CRM [M-WIWI-101470]

m 6.18 Module: Data Science: Advanced CRM [M-WIWI-101470]

Responsible:  Prof. Dr. Andreas Geyer-Schulz
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 4

Election block: Wahlpflichtangebot (9 credits)
T-WIWI-109921 | Advanced Machine Learning 4.5 CR | Geyer-Schulz, Nazemi
T-WIWI-102762 | Business Dynamics 4,5 CR | Geyer-Schulz
T-WIWI-103549 | Intelligent CRM Architectures 4.5 CR | Geyer-Schulz
T-WIWI-102848 | Personalization and Services 4.5 CR | Sonnenbichler
T-WIWI-102847 | Recommender Systems 4,5 CR | Geyer-Schulz
T-WIWI-105778 | Service Analytics A 4,5CR | Fromm

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.

Competence Goal
The student

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,

models, analyzes and optimizes the structure and dynamics of complex business applications,

develops and realizes personalized services, especially in the field of recommendation services,

analyzes social networks and knows their application field in CRM,

works in teams.

Prerequisites
None

Content

Building on the basics of CRM from the Bachelor's degree program, the module "Data Science: Advanced CRM" is focusing on the
use of information technology and its related economic issues in the CRM environment.The course "Intelligent CRM
Architectures" deals with the design of modern intelligent systems. The focus is on the software architecture and design patterns
that are relevant to learning systems. It also covers important aspects of machine learning that complete the picture of an
intelligent system. Examples of presented systems are "Taste Map"-architectures, "Counting Services", as well as architectures of
"Business Games".The impact of management decisions in complex systems are considered in the course "Business dynamics". The
understanding, modeling and simulation of complex systems allows the analysis, the goal-oriented design and the optimization of
markets, business processes and regulations throughout the company.Specific problems of intelligent systems are covered in the
courses "Personalization and Services", "Recommender Systems", "Service Analytics" and "Social Network Analysis in CRM". The
content includes procedures and methods to create user-oriented services. The measurement and monitoring of service systems,
the design of personalized offers, and the generation of recommendations based on the collected data of products and customers
are discussed. The importance of user modeling and -recognition, data security and privacy are adressed as well.

Recommendation
None

Annotation
The module has been renamed to "Data Science: Advanced CRM" in winter term 2016/2017.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES

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

m 6.19 Module: Data Science: Data-Driven Information Systems [M-WIWI-103117]

Responsible:

Organisation:
Part of:

Prof. Dr. Alexander Madche
Prof. Dr. Christof Weinhardt

KIT Department of Economics and Management

Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 6
Election block: Wahlpflichtangebot ()

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, Nadj, Toreini

T-WIWI-106207 | Practical Seminar: Data-Driven Information Systems 4.5 CR | Madche, Setzer,
Weinhardt

T-WIWI-105778 | Service Analytics A 4,5CR| Fromm

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.

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

¢ 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.

Prerequisites
None.
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6 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

Recommendation
Basic knowledge of Information Management, Operations Research, Descriptive Statistics, and Inferential Statistics is assumed.

Annotation
The course ,Business Data Strategy“ can be chosen from winter term 2016 on.
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6 MODULES Module: Data Science: Data-Driven User Modeling [M-WIWI-103118]

m 6.20 Module: Data Science: Data-Driven User Modeling [M-WIWI-103118]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 4
Election block: Wahlpflichtangebot (at least 9 credits)
T-WIWI-109863 | Business Data Analytics: Application and Tools 4,5 CR | Weinhardt
T-WIWI-102614 | Experimental Economics 4,5 CR | Weinhardt
T-WIWI-102899 | Modeling and Analyzing Consumer Behavior with R 4,5 CR | Dorner, 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.

Competence Goal
Students of this module

¢ 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

Prerequisites
None

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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6 MODULES Module: Data Science: Evidence-based Marketing [M-WIWI-101647]

m 6.21 Module: Data Science: Evidence-based Marketing [M-WIWI-101647]

Responsible:  Prof. Dr. Martin Klarmann
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German 4 5

Election block: Wahlpflichtangebot (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
decimal.

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

Prerequisites
Keine.

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.

Recommendation
None

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6.22 Module: Design, Construction, Operation and Maintenance of Highways [M-

Module: Design, Construction, Operation and Maintenance of Highways [M-BGU-100998]

BGU-100998]

Responsible:  Prof. Dr.-Ing. Ralf Roos
Organisation:  KIT Department of Civil Engineering, Geo- and Environmental Sciences
Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)
Credits Recurrence Duration Language Level Version
9 Each summer term 1 semester German 4 2
Mandatory
T-BGU-106613 Design Basics in Highway Engineering 3CR| Roos
T-BGU-106300 Infrastructure Management 6 CR| Roos

Competence Goal

See German version.

Prerequisites

The selection of this module excludes the selection of the module "Highway Engineering" (WI4INGBGU2).

Recommendation
None

Annotation
None

Workload

See German version.
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6 MODULES Module: Designing Interactive Information Systems [M-WIWI-104080]

m 6.23 Module: Designing Interactive Information Systems [M-WIWI-104080]

Responsible:  Prof. Dr. Alexander Madche
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 1
Mandatory
T-WIWI-108461 | Interactive Information Systems | 4,5CR| Madche, Morana
Election block: Ergdnzungsangebot (at most 4,5 credits)
T-WIWI-105773 | Digital Service Design 4,5 CR | Madche
T-WIWI-108437 | Practical Seminar: Information Systems and Service Design 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.

Competence Goal
The student

¢ has acomprehensive 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

Prerequisites
The course “Interactive Information Systems” is compulsory and must be examined.

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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6 MODULES Module: Digital Service Systems in Industry [M-WIWI-102808]

m 6.24 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: Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German 4 5

Election block: Wahlpflichtangebot (9 credits)

T-WIWI-102872 [ Challenges in Supply Chain Management 4,5 CR | Mohr
T-WIWI-106201 | Digital Transformation of Organizations 4,5 CR | Madche
T-WIWI-102822 | Industrial Services 4,5CR| Fromm
T-WIWI-107043 | Liberalised Power Markets 3 CR | 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

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.

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

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.

Recommendation
None

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Econometrics and Statistics | [M-WIWI-101638]

m 6.25 Module: Econometrics and Statistics | [M-WIWI-101638]

Responsible:  Prof. Dr. Melanie Schienle
Organisation:  KIT Department of Economics and Management
Part of: Compulsory Elective Modules (Statistik)

Credits Recurrence Language Level Version

9 Each term German 4 3
Mandatory
T-WIWI-103125 | Applied Econometrics | 45CR] schienle
Election block: Ergdnzungsangebot (between 4,5 and 5 credits)
T-WIWI-103066 [ Data Mining and Applications 4.5 CR | Nakhaeizadeh
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-103065 | Statistical Modeling of Generalized Regression Models 4,5CR | Heller

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

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.

Prerequisites
The course "Advanced Statistics" [2520020] is compulsory and must be examined.

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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m 6.26 Module: Econometrics and Statistics Il [M-WIWI-101639]

Responsible:
Organisation:
Part of:

Module: Econometrics and Statistics [l [M-WIWI-101639]

Prof. Dr. Melanie Schienle
KIT Department of Economics and Management
Compulsory Elective Modules (Statistik)

Credits Recurrence Language
9 Each term German

Election block: Wahlplfichtangebot (between 9 and 10 credits)

T-WIWI-103066 [ Data Mining and Applications 4.5 CR | Nakhaeizadeh
T-WIWI-103064 | Financial Econometrics 4.5 CR | Schienle
T-WIWI-103124 | Multivariate Statistical Methods 4,5 CR| Grothe
T-WIWI-103126 [ Non- and Semiparametrics 4.5 CR | Schienle
T-WIWI-103127 | Panel Data 4,5 CR | Heller
T-WIWI-103128 | Portfolio and Asset Liability Management 4,5 CR | Safarian
T-WIWI-103065 | Statistical Modeling of Generalized Regression Models 4,5CR | Heller
T-WIWI-103129 | Stochastic Calculus and Finance 4,5 CR | Safarian

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

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.

Prerequisites

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

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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6 MODULES Module: Economic Theory and its Application in Finance [M-WIWI-101502]

m 6.27 Module: Economic Theory and its Application in Finance [M-WIWI-101502]

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

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 4
Election block: Wahlpflichtangebot (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
Election block: Ergdnzungsangebot (1 item)
T-WIWI-102647 | Asset Pricing 4,5 CR | Ruckes, Uhrig-
Homburg
T-WIWI-102622 | Corporate Financial Policy 4,5 CR | Ruckes
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.

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

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

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: eEnergy: Markets, Services and Systems [M-WIWI-103720]

m 6.28 Module: eEnergy: Markets, Services and Systems [M-WIWI-103720]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 1
Election block: Wahlpflichtangebot (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

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.

Competence Goal
The student

e is aware 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 is prepared for scientific contributions in the field of energy system analysis.

Prerequisites
None.

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 approximately 270 hours. For further information see German version.

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 56



6 MODULES

Module: Electives in Informatics [M-WIWI-101630]

m 6.29 Module: Electives in Informatics [M-WIWI-101630]

Responsible:

Prof. Dr. Andreas Oberweis

Prof. Dr. Harald Sack

Prof. Dr. Ali Sunyaev

Prof. Dr. York Sure-Vetter

Prof. Dr. Melanie Volkamer

Prof. Dr.-Ing. Johann Marius ZélIner

Organisation: K
Part of:

IT Department of Economics and Management

Compulsory Elective Modules (Informatik)

Duration
1 semester

Credits Recurrence
9 Each term

Level

Version
4 10

Election block: Wah

Ipflichtangebot ()

T-WIWI-110339 | Applied Informatics - Principles of Internet Computing: Foundations 4,5 CR | Sunyaev
for Emerging Technologies and Future Services
T-WIWI-102680 [ Computational Economics 4.5 CR [ Shukla
T-WIWI-109248 | Critical Information Infrastructures 4,5 CR | Sunyaev
T-WIWI-109246 | Digital Health 4,5 CR | Sunyaev
T-WIWI-109270 | Human Factors in Security and Privacy 4,5 CR | Volkamer
T-WIWI-102661 [ Database Systems and XML 4,5 CR | Oberweis
T-WIWI-102668 | Enterprise Architecture Management 4.5 CR | Wolf
T-WIWI-110346 | Supplement Enterprise Information Systems 4,5 CR | Oberweis
T-WIWI-110372 | Supplement Software- and Systemsengineering 4,5 CR | Oberweis
T-WIWI-106423 | Information Service Engineering 4,5 CR | Sack
T-WIWI-102666 | Knowledge Discovery 4,5 CR | Sure-Vetter
T-WIWI-102667 | Management of IT-Projects 4,5 CR | Schatzle
T-WIWI-106340 | Machine Learning 1 - Basic Methods 4,5CR| Zéllner
T-WIWI-106341 | Machine Learning 2 - Advanced Methods 4,5 CR | ZolIner
T-WIWI-102697 | Business Process Modelling 4.5 CR | Oberweis
T-WIWI-102679 | Nature-Inspired Optimization Methods 4,5 CR | Shukla
T-WIWI-109799 | Process Mining 4,5 CR | Oberweis
T-WIWI-102874 | Semantic Web Technologies 4.5 CR | Sure-Vetter
T-WIWI-102895 [ Software Quality Management 4,5 CR | Oberweis
T-WIWI-102669 | Strategic Management of Information Technology 4,5 CR | Wolf
T-WIWI-103112 | Web Science 4,5 CR | Sure-Vetter
Election block: Seminare und Praktika ()
T-WIWI-110144 | Emerging Trends in Digital Health 4,5 CR | Sunyaev
T-WIWI-110143 | Emerging Trends in Internet Technologies 4,5 CR | Sunyaev
T-WIWI-109249 | Sociotechnical Information Systems Development 4,5 CR | Sunyaev
T-WIWI-110548 | Advanced Lab Informatics (Master) 4.5 CR | Professorenschaft des
Fachbereichs
Informatik
T-WIWI-109786 | Advanced Lab Security 4,5 CR | Volkamer
T-WIWI-109271 | Advanced Lab User Studies in Security 4.5 CR | Volkamer
T-WIWI-109985 | Project Lab Cognitive Automobiles and Robots 4,5CR| Zéllner
T-WIWI-109983 | Project Lab Machine Learning 4,5 CR| ZolIner
T-WIWI-109251 | Selected Issues in Critical Information Infrastructures 4,5 CR | Sunyaev
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6 MODULES Module: Electives in Informatics [M-WIWI-101630]

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.

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.

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.

Competence Goal
The student

¢ has the ability to master methods and tools in a complex discipline and to demonstrate innovativeness regarding the
methods used,

e knows the principles and methods in the context of their application in practice,

e isableto grasp and apply the rapid developments in the field of computer science, which are encountered in work life,
quickly and correctly, based on a fundamental understanding of the concepts and methods of computer science,

e is capable of finding and defending arguments for solving problems.

Prerequisites
None.

Content
The thematic focus will be based on the choice of courses in the areas of Effiziente Algorithmen, Betriebliche Informations- und
Kommunikationssysteme, Wissensmanagement, Komplexitdtsmanagement and Software- und Systems Engineering.

Annotation
Detailed information on the recognition of examinations in the field of Informatics can be found at http://www.aifb.kit.edu/web/
Auslandsaufenthalt.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Electronic Markets [M-WIWI-101409]

m 6.30 Module: Electronic Markets [M-WIWI-101409]

Responsible:  Prof. Dr. Andreas Geyer-Schulz
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German 4 4

Election block: Wahlpflichtangebot (at least 9 credits)

T-WIWI-108880 | Blockchains & Cryptofinance 4.5 CR | Schuster, Uhrig-
Homburg
T-WIWI-102762 | Business Dynamics 4,5 CR | Geyer-Schulz
T-WIWI-102886 | Business Administration in Information Engineering and Management 5 CR | Geyer-Schulz
T-WIWI-102640 | Market Engineering: Information in Institutions 4,5 CR | Weinhardt
T-WIWI-105946 | Price Management 4,5 CR | Geyer-Schulz, Glenn
T-WIWI-102713 | Telecommunication and Internet Economics 4.5 CR [ Mitusch

Competence Certificate
Please note that the course "Business Administration in Information Engineering and Management" is no longer offered and that
the examination is only offered in exceptional cases (see description of T-WIWI-102886).

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.

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.

Prerequisites
None
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6 MODULES Module: Electronic Markets [M-WIWI-101409]

Content
What are the conditions that make electronic markets develop and how can one analyse 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 llike bounded rationality and information assymetries (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

Recommendation
None

Annotation
The course Price Management is offered for the first time in summer term 2016.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES

Module: Emphasis in Informatics [M-WIWI-101628]

m 6.31 Module: Emphasis in Informatics [M-WIWI-101628]

Responsible:

Prof. Dr. Andreas Oberweis

Prof. Dr. Harald Sack

Prof. Dr. Ali Sunyaev

Prof. Dr. York Sure-Vetter

Prof. Dr. Melanie Volkamer

Prof. Dr.-Ing. Johann Marius ZélIner

Organisation: K

Part of:

IT Department of Economics and Management

Compulsory Elective Modules (Informatik)

Duration
1 semester

Credits Recurrence
9 Each term

Level

Version

4 10

Election block: Wah

Iplfichtangebot (between 1 and 3 items)

T-WIWI-110339 | Applied Informatics - Principles of Internet Computing: Foundations 4,5 CR | Sunyaev
for Emerging Technologies and Future Services
T-WIWI-102680 [ Computational Economics 4.5 CR [ Shukla
T-WIWI-109248 | Critical Information Infrastructures 4,5 CR | Sunyaev
T-WIWI-109246 | Digital Health 4,5 CR | Sunyaev
T-WIWI-109270 | Human Factors in Security and Privacy 4,5 CR | Volkamer
T-WIWI-102661 [ Database Systems and XML 4,5 CR | Oberweis
T-WIWI-102668 | Enterprise Architecture Management 4.5 CR | Wolf
T-WIWI-110346 | Supplement Enterprise Information Systems 4,5 CR | Oberweis
T-WIWI-110372 | Supplement Software- and Systemsengineering 4,5 CR | Oberweis
T-WIWI-106423 | Information Service Engineering 4,5 CR | Sack
T-WIWI-102666 | Knowledge Discovery 4,5 CR | Sure-Vetter
T-WIWI-102667 | Management of IT-Projects 4,5 CR | Schatzle
T-WIWI-106340 | Machine Learning 1 - Basic Methods 4,5CR| Zéllner
T-WIWI-106341 | Machine Learning 2 - Advanced Methods 4,5 CR | ZolIner
T-WIWI-102697 | Business Process Modelling 4.5 CR | Oberweis
T-WIWI-102679 | Nature-Inspired Optimization Methods 4,5 CR | Shukla
T-WIWI-109799 | Process Mining 4,5 CR | Oberweis
T-WIWI-102874 | Semantic Web Technologies 4.5 CR | Sure-Vetter
T-WIWI-102895 [ Software Quality Management 4,5 CR | Oberweis
T-WIWI-102669 | Strategic Management of Information Technology 4,5 CR | Wolf
T-WIWI-103112 | Web Science 4,5 CR | Sure-Vetter
Election block: Seminare und Praktika ()
T-WIWI-110144 | Emerging Trends in Digital Health 4,5 CR | Sunyaev
T-WIWI-110143 | Emerging Trends in Internet Technologies 4,5 CR | Sunyaev
T-WIWI-109249 | Sociotechnical Information Systems Development 4,5 CR | Sunyaev
T-WIWI-110548 | Advanced Lab Informatics (Master) 4.5 CR | Professorenschaft des
Fachbereichs
Informatik
T-WIWI-109786 | Advanced Lab Security 4,5 CR | Volkamer
T-WIWI-109271 | Advanced Lab User Studies in Security 4.5 CR | Volkamer
T-WIWI-109985 | Project Lab Cognitive Automobiles and Robots 4,5CR| Zéllner
T-WIWI-109983 | Project Lab Machine Learning 4,5 CR| ZolIner
T-WIWI-109251 | Selected Issues in Critical Information Infrastructures 4,5 CR | Sunyaev
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6 MODULES Module: Emphasis in Informatics [M-WIWI-101628]

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.

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.

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.

Competence Goal
The student

¢ has the ability to master methods and tools in a complex discipline and to demonstrate innovativeness regarding the
methods used,

e knows the principles and methods in the context of their application in practice,

e isableto grasp and apply the rapid developments in the field of computer science, which are encountered in work life,
quickly and correctly, based on a fundamental understanding of the concepts and methods of computer science,

e is capable of finding and defending arguments for solving problems.

Prerequisites
None.

Content
The thematic focus will be based on the choice of courses in the areas of Effiziente Algorithmen, Betriebliche Informations- und
Kommunikationssysteme, Wissensmanagement, Komplexitdtsmanagement and Software- und Systems Engineering.

Annotation
Detailed information on the recognition of examinations in the field of Informatics can be found at http://www.aifb.kit.edu/web/
Auslandsaufenthalt.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES

Module: Energy and Process Technology | [M-MACH-101296]

m 6.32 Module: Energy and Process Technology | [M-MACH-101296]

Responsible:
Organisation:

Heiner Wirbser
KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)
Credits Recurrence Duration Level Version
9 Each winter term 1 semester 4 1
Mandatory
T-MACH-102211 | Energy and Process Technology | 9 CR | Bauer, Schwitzke, Velji,

Wirbser

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 13 SPO) of the courses of this module, whose sum of

credits must meet the 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

In this modul students achieve a basic understanding of the technical properties of energy conversion processes and machines.

Prerequisites
None

Content

Energy and Process Technology 1:

1. thermodynamic basics and cycle processes (ITT)

2. basics of piston engines (IFKM)
3. basics of turbomachines (FSM)
4. basics of thermal turbomachines (ITS)

Annotation

All lectures and exams are hold in German only.
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6 MODULES Module: Energy and Process Technology Il [M-MACH-101297]

m 6.33 Module: Energy and Process Technology || [M-MACH-101297]

Responsible:  Heiner Wirbser
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Level Version
9 Each summer term 1 semester 4 1
Mandatory
T-MACH-102212 | Energy and Process Technology Il | 9CR | Schwitzke, Wirbser

Competence Certificate

The assessment is carried out as partial exams (according to Section 4 (2), 13 SPO) of the courses of this module, whose sum of
credits must meet the 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
In this modul students achieve the ability to evaluate solitary and interconnected energy systems with respect to societal and
economical aspects

Prerequisites
None

Content
Energy and Process Technology 2:

1. basics in combustion and pollutant formation (ITT)
2. technical realisation and application of piston engines (IFKM) fluid flow engines (FSM) and thermal turbomachines (ITS)

3. technical aspects of energy supply systems and networks (ITS)

Annotation
All lectures and exams are hold in German only.
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6 MODULES Module: Energy Economics and Energy Markets [M-WIWI-101451]

m 6.34 Module: Energy Economics and Energy Markets [M-WIWI-101451]

Responsible:  Prof. Dr. Wolf Fichtner
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 5
Mandatory
T-WIWI-107043 | Liberalised Power Markets | 3CR|Fichtner
Election block: Ergdnzungsangebot (at least 6 credits)
T-WIWI-102691 | Energy Trade and Risk Management 4 CR| Cremer, Keles
T-WIWI-102607 | Energy Policy 3,5 CR | Wietschel
T-WIWI-107501 [ Energy Market Engineering 4,5 CR | Weinhardt
T-WIWI-108016 | Simulation Game in Energy Economics 3 CR| Genoese
T-WIWI-107446 | Quantitative Methods in Energy Economics 3 CR | Keles, 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. Additional courses might be accredited upon request.

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.

Prerequisites
The lecture Liberalised Power Markets has to be examined.

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

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Energy Economics and Technology [M-WIWI-101452]

m 6.35 Module: Energy Economics and Technology [M-WIWI-101452]

Responsible:  Prof. Dr. Wolf Fichtner
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 4

Election block: Wahlpflichtangebot (at least 9 credits)

T-WIWI-102793 | Efficient Energy Systems and Electric Mobility 3,5CR| Jochem, McKenna
T-WIWI-102650 [ Energy and Environment 4,5 CR | Karl
T-WIWI-102830 [ Energy Systems Analysis 3 CR | Ardone, Fichtner
T-WIWI-107464 | Smart Energy Infrastructure 3 CR| Ardone, Pustisek
T-WIWI-102695 | Heat Economy 3 CR| 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.

Competence Goal
The student

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

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

e s able to assess the environmental impact of these technologies.

Prerequisites
None

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 approximately 270 hours. For further information see German version.
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Module: Entrepreneurship (EnTechnon) [M-WIWI-101488]

m 6.36 Module: Entrepreneurship (EnTechnon) [M-WIWI-101488]

Responsible:
Organisation:
Part of:

Election notes

Prof. Dr. Orestis Terzidis
KIT Department of Economics and Management

Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Duration
2 semester

Credits Recurrence
9 Each term

Language
German/English

Version

8

The courses "Business Planning for Founders - EUCOR" and the course "International Selling - EUCOR" must be taken together.

Election block: Pflichtbestandteil (1 item)

T-WIWI-102864 | Entrepreneurship 3CR | Terzidis

Election block: Wahlpflichtangebot (1 item)
T-WIWI-102865 | Business Planning 3 CR| Terzidis
T-WIWI-110389 | Business Planning for Founders - EUCOR 3 CR| Terzidis
T-WIWI-102866 | Design Thinking 3 CR| Terzidis
T-WIWI-102833 | Entrepreneurial Leadership & Innovation Management 3 CR| Terzidis
T-WIWI-102894 | Entrepreneurship Research 3 CR| Terzidis
T-WIWI-110381 | International Selling - EUCOR 3 CR [ Casenave, Klarmann

Election block: Ergdnzungsangebot (1 item)
T-WIWI-102866 | Design Thinking 3 CR| Terzidis
T-WIWI-102851 | Developing Business Models for the Semantic Web 3 CR| Sure-Vetter
T-WIWI-102833 | Entrepreneurial Leadership & Innovation Management 3 CR| Terzidis
T-WIWI-102894 | Entrepreneurship Research 3 CR| Terzidis
T-WIWI-102852 | Case Studies Seminar: Innovation Management 3 CR | Weissenberger-Eibl
T-WIWI-102639 | Business Models in the Internet: Planning and Implementation 4,5 CR | Weinhardt
T-WIWI-102865 [ Business Planning 3 CR| Terzidis
T-WIWI-110389 | Business Planning for Founders - EUCOR 3 CR| Terzidis
T-WIWI-110374 | Firm creationin IT security 3 CR| Terzidis
T-WIWI-102893 | Innovation Management: Concepts, Strategies and Methods 3 CR | Weissenberger-Eibl
T-WIWI-110381 [ International Selling - EUCOR 3 CR | Casenave, Klarmann
T-WIWI-109064 | Joint Entrepreneurship Summer School 6 CR | Terzidis
T-WIWI-102612 | Managing New Technologies 3CR| Reif3
T-WIWI-102853 | Roadmapping 3CR| Koch

Competence Certificate
See German version.

Competence Goal

See German version.

Prerequisites
None

Recommendation
None

Workload

The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Environmental Economics [M-WIWI-101468]

m 6.37 Module: Environmental Economics [M-WIWI-101468]

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

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German 4 1
Election block: Wahlpflichtangebot (at least 9 credits)
T-WIWI-102650 [ Energy and Environment 4,5 CR [ Karl
T-WIWI-100007 | Transport Economics 4.5 CR | Mitusch, Szimba
T-WIWI-102615 | Environmental Economics and Sustainability 5CR [ Walz
T-WIWI-102616 | Environmental and Resource Policy 4 CR| Walz
T-INFO-101348 Environmental Law 3 CR| Backer

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.

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

Prerequisites
None

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.

Recommendation
Knowledge in the area of microeconomics and of the content of the courseEconomics I: Microeconomics[2600012], respectively, is
required.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Experimental Economics [M-WIWI-101505]

m 6.38 Module: Experimental Economics [M-WIWI-101505]

Responsible:  Prof. Dr. Johannes Philipp Reil3
Organisation:  KIT Department of Economics and Management

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 5
Election block: Wahlpflichtangebot (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 | Reil
T-WIWI-102863 | Topics in Experimental Economics 4,5CR [ Reil3

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
Students

are acquainted with the methods of Experimental Economics along with its strengths and weaknesses;
understand how theory-guided research in Experimental Economics interacts with the development of theory;
are provided with foundations in data analysis;

design an economic experiment and analyze its outcome.

Prerequisites
None.

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.

Recommendation
Basic knowledge in mathematics, statistics, and game theory is assumed.

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

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Extracurricular Module in Engineering [M-WIWI-101404]

m 6.39 Module: Extracurricular Module in Engineering [M-WIWI-101404]

Responsible:  Priifungsausschuss der KIT-Fakultat fir Wirtschaftswissenschaften
Organisation:  KIT Department of Economics and Management

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Level Version

9 Once 4 5
Election block: Wahlpflichtangebot (between 9 and 12 credits)
T-WIWI-106291 | PH APL-ING-TLO1 3CR
T-WIWI-106292 | PH APL-ING-TLO2 3CR
T-WIWI-106293 | PHAPL-ING-TLO3 3CR
T-WIWI-106294 | PH APL-ING-TLO4 ub OCR
T-WIWI-106295 | PH APL-ING-TLO5 ub OCR
T-WIWI-106296 | PH APL-ING-TLO6 ub OCR
T-WIWI-108384 | PH APL-ING-TLO7 3CR

Competence Certificate

The assessment of the module is determined by the respective module corrdinator. It can either be in the form of a general exam or
partial exams, and must contain at least 9 credit points (max. 12 credits) and at least 6 hours per week (max. 8 hours per week). The
examination may contain presentations, experiments, laboratories, term papers, etc. At least 50 percent of the module
examination has to be in the form of a written or an oral examination (according to Section 4 (2), 1 or 2 of the examination
regulation).

The formation of the overall grade of the module will be determined by the respective module coordinator.

Competence Goal
See German version.

Prerequisites

The intended composition of courses, the module designation and the details of the examination for an Extracurricular Module in
Engineering must be confirmed by a module coordinator (professor) of the responsible engineering department. The module
coordinator makes sure that the individual courses of the module complement each other in a meaningful way and that no random
sequence of various individual examinations is combined.

The responsible module coordinator certifies that the examination can be taken as described and that the details of the courses in
the application are correct.

The informal application (not handwritten!) will then be submitted to the Examination Office of the KIT Department of Economics
and Management.

The examination board of the KIT Department of Economics and Management decides on the basis of the rules and regulations
that have been adopted, in particular with regard to the content (see also https://www.wiwikit.edu/
Genehmigung_Ingenieurmodul.php_Ingenieurmodul.php) as well as the application form completed by the student and signed by
the respective module coordinator.

A maximum of one Extracurricular Module in Engineering can be taken.

Workload
The total workload for this module is about 270 hours (9 credits). The distribution is based on the credit points of the courses
completed as part of the module.
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6 MODULES Module: Finance 1 [M-WIWI-101482]

m 6.40 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: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 1

Election block: Wahlpflichtangebot (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.

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

Prerequisites
None

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 approximately 270 hours. For further information see German version.
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6 MODULES Module: Finance 2 [M-WIWI-101483]

m 6.41 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: Business Administration

Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 5
Election block: Wahlpflichtangebot (9 credits)
T-WIWI-110513 | Advanced Empirical Asset Pricing 4.5 CR [ Thimme
T-WIWI-102647 | Asset Pricing 4,5 CR | Ruckes, Uhrig-
Homburg
T-WIWI-108880 [ Blockchains & Cryptofinance 4,5 CR | Schuster, Uhrig-
Homburg
T-WIWI-102622 | Corporate Financial Policy 4,5 CR | Ruckes
T-WIWI-109050 [ Corporate Risk Management 4,5 CR | Ruckes
T-WIWI-102643 | Derivatives 4,5 CR | Uhrig-Homburg
T-WIWI-109941 | eFinance: Information Systems for Securities Trading 4.5 CR | Weinhardt
T-WIWI-102644 | Fixed Income Securities 4,5 CR | Uhrig-Homburg
T-WIWI-102900 [ Financial Analysis 4.5 CR | Luedecke
T-WIWI-102623 | Financial Intermediation 4.5 CR | Ruckes
T-WIWI-102626 | Business Strategies of Banks 3 CR | Miller
T-WIWI-102646 | International Finance 3 CR | Uhrig-Homburg
T-WIWI-102645 | Credit Risk 4,5 CR | Uhrig-Homburg
T-WIWI-110511 | Strategic Finance and Technoloy Change 1,5 CR | Ruckes
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.

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.

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.

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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6 MODULES Module: Finance 3 [M-WIWI-101480]

m 6.42 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: Business Administration

Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 5
Election block: Wahlpflichtangebot (at least 9 credits)
T-WIWI-110513 | Advanced Empirical Asset Pricing 4.5 CR [ Thimme
T-WIWI-102647 | Asset Pricing 4,5 CR | Ruckes, Uhrig-
Homburg
T-WIWI-108880 [ Blockchains & Cryptofinance 4,5 CR | Schuster, Uhrig-
Homburg
T-WIWI-102622 | Corporate Financial Policy 4,5 CR | Ruckes
T-WIWI-109050 [ Corporate Risk Management 4,5 CR | Ruckes
T-WIWI-102643 | Derivatives 4,5 CR | Uhrig-Homburg
T-WIWI-109941 | eFinance: Information Systems for Securities Trading 4.5 CR | Weinhardt
T-WIWI-102644 | Fixed Income Securities 4,5 CR | Uhrig-Homburg
T-WIWI-102900 [ Financial Analysis 4.5 CR | Luedecke
T-WIWI-102623 | Financial Intermediation 4.5 CR | Ruckes
T-WIWI-102626 | Business Strategies of Banks 3 CR | Miller
T-WIWI-102646 | International Finance 3 CR | Uhrig-Homburg
T-WIWI-102645 | Credit Risk 4,5 CR | Uhrig-Homburg
T-WIWI-110511 | Strategic Finance and Technoloy Change 1,5 CR | Ruckes
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.

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.

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.

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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6 MODULES Module: FinTech Innovations [M-WIWI-105036]

m 6.43 Module: FinTech Innovations [M-WIWI-105036]

Responsible:  Prof. Dr Maxim Ulrich
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term English 4 1

Mandatory
T-WIWI-106193 | Engineering FinTech Solutions | 9cr|urrich

Competence Certificate
The assessment is carried out in form of a written thesis based on the course "Engineering FinTech Solutions".

Competence Goal

Students with a strong technological background and/or a strong interest for software development and investments will learn
how to build a prototype that automates essential steps for a fully automated investment and risk management process. Students
also learn to organize themselves efficiently in teams of several developers in order to complete a prototype in a limited amount of
time. Moreover, students deepen their understanding of finance and technology and learn how to combine both in an effective
way. Students will hence be well prepared to become leaders and pioneers for upcoming FinTech innovations (and beyond) to help
society to better invest for the future and to better protect from adverse risks.

Prerequisites
see T-WIWI-106193 "Engineering FinTech Solutions"

Content

The module is targeted to students with strong knowledge in the field of computational risk and asset management and strong
programming skills. It offers students the opportunity to develop an algorithmic solution and hence ample their programming
experience and their understanding of financial economics or asset and risk management.

Recommendation
None

Workload
Total effort for 9 credit points: approx. 270 hours.
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6 MODULES Module: Fundamentals of Transportation [M-BGU-101064]

m 6.44 Module: Fundamentals of Transportation [M-BGU-101064]

Responsible:  Prof. Dr.-Ing. Peter Vortisch
Organisation:  KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each summer term 2 semester German/English 4 3
Election block: Pflichtleistung (between 1 and 2 items as well as between 3 and 6 credits)
T-BGU-106609 Characteristics of Transportation Systems 3 CR | Vortisch
T-BGU-106610 Transportation Systems 3 CR| Vortisch
Election block: Wahlpflicht (between 1 and 2 items as well as between 3 and 6 credits)
T-BGU-106611 Freight Transport 3CR| Chlond
T-BGU-106301 Long-Distance and Air Traffic 3CR| Chlond
T-BGU-101005 Tendering, Planning and Financing in Public Transport 3 CR| Vortisch
T-BGU-100014 Seminar in Transportation 3 CR | Chlond, Vortisch
T-WIWI-103174 | Seminar Mobility Services (Master) 3 CR| Satzger, Stryja
T-BGU-103425 Mobility Services and new Forms of Mobility 3 CR | Kagerbauer
T-BGU-103426 Strategic Transport Planning 3 CR| WalBmuth
T-BGU-106608 Information Management for Public Mobility Services 3 CR | Vortisch

Competence Goal
See German version.

Prerequisites
None

Recommendation
None
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6 MODULES

m 6.45 Module: Generation and Transmission of Renewable Power [M-ETIT-101164]

Responsible:

Organisation:
Part of:

Module: Generation and Transmission of Renewable Power [M-ETIT-101164]

Dr.-Ing. Bernd Hoferer
Prof. Dr.-Ing. Thomas Leibfried

KIT Department of Electrical Engineering and Information Technology

Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German 4 2
Election block: Wahlpflichtblock (at least 9 credits)
T-ETIT-100830 Power Network 6 CR| Leibfried
T-ETIT-101941 Power Transmission and Power Network Control 5CR | Leibfried
T-ETIT-100724 Photovoltaic System Design 3CR| Grab
T-ETIT-101915 High-Voltage Test Technique 4 CR | Badent

Competence Goal
The student

¢ has wide knowledge of electrical power engineering,
e iscapable to analyse and develop electrical power engineering systems.

Prerequisites
None

Content

The module deals with wide knowledge about the electrical power engineering. This ranges from the electric power equipment
networks in terms of function, structure and interpretation on the calculation of electrical power networks to special areas such as
the FACTS elements or power transformers.
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6 MODULES Module: Global Production and Logistics [M-MACH-101282]

m 6.46 Module: Global Production and Logistics [M-MACH-101282]

Responsible:  Prof. Dr.-Ing. Gisela Lanza
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 3
Mandatory
T-MACH-105158 | Global Production and Logistics - Part 1: Global Production 4 CR | Lanza
T-MACH-105159 | Global Production and Logistics - Part 2: Global Logistics 4 CR| Furmans
Election block: Globale Produktion und Logistik (Ergdnzungsbereich) (1 item)
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-MACH-105188 | Integrative Strategies in Production and Development of High 4 CR | Schlichtenmayer
Performance Cars
T-MACH-105783 | Learning Factory “Global Production® 4 CR | Lanza
T-MACH-105165 | Automotive Logistics 4 CR| Furmans
T-WIWI-103091 | Production and Logistics Controlling 3 CR [ Rausch
T-MACH-102107 | Quality Management 4 CR| Lanza
T-MACH-110176 | Digitalization from Production to the Customer in the Optical Industry 4 CR | Wawerla

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point
Amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
The students

e are able to analyze the main topics of global production and logistics.

¢ can explain the main topics about planning and operations of global supply chains and are able to use simple models for
planning.

e are capable to name the main topics about planning of global production networks.

Prerequisites
None

Content

The module Global Production and Logistics provides comprehensive and well-founded basics for the main topics of global
production and logistics. The lectures aim to show opportunities and market conditions for global enterprises. Part 1 focuses on
economic backgrounds, opportunities and risks of global production. Part 2 focuses on the structure of international logistics, their
modeling, design and analysis. The threats in international logistics are discussed in case studies.

Workload
The work load is about 270 hours, corresponding to 9 credit points.

Learning type
Lectures, seminars, workshops, excursions
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6 MODULES Module: Governance, Risk & Compliance [M-INFO-101242]

m 6.47 Module: Governance, Risk & Compliance [M-INFO-101242]

Responsible:  Prof. Dr. Thomas Dreier
Organisation:  KIT Department of Informatics
Part of: Compulsory Elective Modules (Recht oder Soziologie)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German 4 5

Mandatory

T-INFO-101288 | Corporate Compliance | 3cRr]|Dreier
Election block: Governance, Risk & Compliance (at least 1 item as well as at least 6 credits)

T-INFO-101316 Law of Contracts 3CR | Dreier

T-INFO-108405 Data Protection by Design 3 CR| Raabe

T-INFO-102047 Seminar: Governance, Risk & Compliance 3CR| Dreier

T-INFO-109910 | IT- Security Law 3CR| Raabe
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6 MODULES Module: Growth and Agglomeration [M-WIWI-101496]

m 6.48 Module: Growth and Agglomeration [M-WIWI-101496]

Responsible:  Prof. Dr. Ingrid Ott
Organisation:  KIT Department of Economics and Management

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 3
Election block: Wahlpflichtangebot (9 credits)
T-WIWI-109194 | Dynamic Macroeconomics 4,5CR | Brumm
T-WIWI-102785 | Theory of Endogenous Growth 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.

Competence Goal
The student

¢ 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

Prerequisites
None

Content

The module includes the contents of the lectures Endogenous Growth Theory [2561503], Spatial Economics [2561260] and
International Economic Policy [2560254]. While the first two lectures have a more formal-analytic focus, the third lecture
approaches fundamental ideas and problems from the field of international economic policy from a more verbal perspective.

The common underlying principle of all three lectures in this module is that, based on different theoretical models, economic policy
recommendations are derived.

Recommendation
Attendance of the course Introduction Economic Policy [2560280] is recommended.

Successful completion of the coursesEconomics I: MicroeconomicsandEconomics II: Macroeconomicsis required.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Handling Characteristics of Motor Vehicles [M-MACH-101264]

m 6.49 Module: Handling Characteristics of Motor Vehicles [M-MACH-101264]

Responsible:  Prof. Dr. Frank Gauterin
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 4
Election block: Fahrzeugeigenschaften (at least 9 credits)
T-MACH-105152 | Handling Characteristics of Motor Vehicles | 3CR| Unrau
T-MACH-105153 | Handling Characteristics of Motor Vehicles Il 3CR| Unrau
T-MACH-105154 | Vehicle Comfort and Acoustics | 3 CR | Gauterin
T-MACH-105155 | Vehicle Comfort and Acoustics Il 3 CR| Gauterin
T-MACH-105156 | Vehicle Mechatronics | 3CR | Ammon
T-MACH-102156 | Project Workshop: Automotive Engineering 4,5 CR | Frey, Gauterin, GieBBler

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.

Competence Goal
The student

e knows and understands the characteristics of vehicles, owing to the construction and design tokens,
e knows and understands especially the factors being relevant for comfort and acoustics
e iscapable of fundamentally evaluating and rating handling characteristics.

Prerequisites
None

Content
See courses.

Recommendation
Knowledge of the content of the courses Engineering Mechanics | [2161238], Engineering Mechanics Il [2162276] and Basics of
Automotive Engineering 1 [2113805], Basics of Automotive Engineering I [2114835] is helpful.

Workload

The total work load for this module is about 270 Hours (9 Credits). The partition of the work load is carried out according to the
credit points of the courses of the module. The work load for courses with 4.5 credit points is about 135 hours, and for courses with
3 credit points about 90 hours. The total number of hours per course results from the time of visiting the lectures and exercises, as
well as from the exam duration and the time that is required to achieve the objectives of the module as an average student with an
average performance.
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6 MODULES Module: High-Voltage Technology [M-ETIT-101163]

m 6.50 Module: High-Voltage Technology [M-ETIT-101163]

Responsible:  Dr.-Ing. Bernd Hoferer
Prof. Dr.-Ing. Thomas Leibfried

Organisation:  KIT Department of Electrical Engineering and Information Technology

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Duration Level Version
9 2 semester 4 1
Mandatory
T-ETIT-101913 High-Voltage Technology | 4,5 CR | Badent
T-ETIT-101914 High-Voltage Technology Il 4,5 CR | Badent

Competence Goal
The student

¢ has wide knowledge of electrical power engineering,
e iscapable to analyse and develop electrical power engineering systems.

Content

The module deals with wide knowledge about the electrical power engineering. This ranges from the electric power equipment
networks in terms of function, structure and interpretation on the calculation of electrical power networks to special areas such as

the FACTS elements or power transformers.
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6 MODULES

Module: Highway Engineering [M-BGU-100999]

m 6.51 Module: Highway Engineering [M-BGU-100999]

Responsible:
Organisation:

Prof. Dr.-Ing. Ralf Roos
KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)
Credits Recurrence Duration Level Version
9 Each summer term 1 semester 4 2
Mandatory
T-BGU-106300 Infrastructure Management 6 CR| Roos
T-BGU-101860 Special Topics in Highway Engineering and Environmental Impact 3CR| Roos

Assessment

Competence Goal

See German version.

Prerequisites

The selection of this module excludes the selection of the module "Design, Construction, Operation and Maintenance of
Highways" (WI4INGBGU1).

Recommendation
None

Annotation
None

Workload

See German version.
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6 MODULES Module: Industrial Production Il [M-WIWI-101471]

m 6.52 Module: Industrial Production Il [M-WIWI-101471]

Responsible:  Prof. Dr. Frank Schultmann
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each winter term 1 semester German/English 4 2
Mandatory
T-WIWI-102631 | Planning and Management of Industrial Plants | 5,5CR | Schultmann
Election block: Ergdnzungsangebot aus dem Modul Industrielle Produktion Il (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 | Wiens
T-WIWI-102828 [ Supply Chain Management in the Automotive Industry 3,5 CR | Heupel, Lang
T-WIWI-103134 | Project Management 3,5 CR [ Schultmann
Election block: Ergdnzungsangebot (at most 1 item)
T-WIWI-102634 | Emissions into the Environment 3,5CR| Karl
T-WIWI-102882 | International Management in Engineering and Production 3,5CR| Sasse
T-WIWI-110512 | Life Cycle Assessment 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 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.

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.

Prerequisites
The course Planning and Managing of Industrial Plants [2581952] and at least one additional activity are compulsory and must be
examined.

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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6 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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6 MODULES Module: Industrial Production Il [M-WIWI-101412]

m 6.53 Module: Industrial Production 11 [M-WIWI-101412]

Responsible:  Prof. Dr. Frank Schultmann
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each summer term 1 semester German/English 4 2
Mandatory
T-WIWI-102632 | Production and Logistics Management | 5,5CR | Schultmann
Election block: Ergdnzungsangebot aus dem Modul Industrielle Produktion Il (at most 1 item)
T-WIWI-102634 | Emissions into the Environment 3,5CR | Karl
T-WIWI-102882 | International Management in Engineering and Production 3,5CR| Sasse
T-WIWI-110512 | Life Cycle Assessment 3,5 CR| Schultmann
Election block: Ergdnzungsangebot (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 | Wiens
T-WIWI-102828 [ Supply Chain Management in the Automotive Industry 3,5 CR | Heupel, Lang
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.

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.

Prerequisites
The course Production and Logistics Management [2581954] and at least one additional activity are compulsory and must be
examined.

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 lI.
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6 MODULES Module: Industrial Production Il [M-WIWI-101412]

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.

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 86



6 MODULES

m 6.54 Module: Informatics [M-WIWI-101472]

Responsible:

Prof. Dr. Andreas Oberweis

Prof. Dr. Harald Sack

Prof. Dr. Ali Sunyaev

Prof. Dr. York Sure-Vetter

Prof. Dr. Melanie Volkamer

Prof. Dr.-Ing. Johann Marius ZélIner

Organisation: K
Part of:

IT Department of Economics and Management

Informatics

Duration
1 semester

Credits Recurrence
9 Each term

Module: Informatics [M-WIWI-101472]

Version

11

Election block: Wah

Ipflichtangebot ()

T-WIWI-110339 | Applied Informatics - Principles of Internet Computing: Foundations 4,5 CR | Sunyaev
for Emerging Technologies and Future Services
T-WIWI-102680 [ Computational Economics 4.5 CR [ Shukla
T-WIWI-109248 | Critical Information Infrastructures 4,5 CR | Sunyaev
T-WIWI-109246 | Digital Health 4,5 CR | Sunyaev
T-WIWI-109270 | Human Factors in Security and Privacy 4,5 CR | Volkamer
T-WIWI-102661 [ Database Systems and XML 4,5 CR | Oberweis
T-WIWI-102668 | Enterprise Architecture Management 4.5 CR | Wolf
T-WIWI-110346 | Supplement Enterprise Information Systems 4,5 CR | Oberweis
T-WIWI-110372 | Supplement Software- and Systemsengineering 4,5 CR | Oberweis
T-WIWI-106423 | Information Service Engineering 4,5 CR | Sack
T-WIWI-102666 | Knowledge Discovery 4,5 CR | Sure-Vetter
T-WIWI-102667 | Management of IT-Projects 4,5 CR | Schatzle
T-WIWI-106340 | Machine Learning 1 - Basic Methods 4,5CR| Zéllner
T-WIWI-106341 | Machine Learning 2 - Advanced Methods 4,5 CR | ZolIner
T-WIWI-102697 | Business Process Modelling 4.5 CR | Oberweis
T-WIWI-102679 | Nature-Inspired Optimization Methods 4,5 CR | Shukla
T-WIWI-109799 | Process Mining 4,5 CR | Oberweis
T-WIWI-102874 | Semantic Web Technologies 4.5 CR | Sure-Vetter
T-WIWI-102895 [ Software Quality Management 4,5 CR | Oberweis
T-WIWI-102669 | Strategic Management of Information Technology 4,5 CR | Wolf
T-WIWI-103112 | Web Science 4,5 CR | Sure-Vetter
Election block: Seminare und Praktika (between 0 and 1 items)
T-WIWI-110144 | Emerging Trends in Digital Health 4,5 CR | Sunyaev
T-WIWI-110143 | Emerging Trends in Internet Technologies 4,5 CR | Sunyaev
T-WIWI-109249 | Sociotechnical Information Systems Development 4,5 CR | Sunyaev
T-WIWI-110548 | Advanced Lab Informatics (Master) 4.5 CR | Professorenschaft des
Fachbereichs
Informatik
T-WIWI-109786 | Advanced Lab Security 4,5 CR | Volkamer
T-WIWI-109271 | Advanced Lab User Studies in Security 4.5 CR | Volkamer
T-WIWI-109985 | Project Lab Cognitive Automobiles and Robots 4,5CR| Zéllner
T-WIWI-109983 | Project Lab Machine Learning 4,5 CR| ZolIner
T-WIWI-109251 | Selected Issues in Critical Information Infrastructures 4,5 CR | Sunyaev
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6 MODULES Module: Informatics [M-WIWI-101472]

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.

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.

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.

Please note the following information about the module component exams of Prof. Dr. H. Schmeck:

The examinations in Algorithms for Internet Applications [T-WIWI-102658], Efficient Algorithms [T-WIWI-102655], Organic
Computing [T-WIWI-102659] and Smart Energy Distribution [T-WIWI-102845] are offered latest until summer term 2017
(repeaters only).

Competence Goal
The student

¢ has the ability to master methods and tools in a complex discipline and to demonstrate innovativeness regarding the
methods used,

e knows the principles and methods in the context of their application in practice,

e isableto grasp and apply the rapid developments in the field of computer science, which are encountered in work life,
quickly and correctly, based on a fundamental understanding of the concepts and methods of computer science,

e is capable of finding and defending arguments for solving problems.

Prerequisites
It is only allowed to choose one lab.

Content
The thematic focus will be based on the choice of courses in the areas of Effiziente Algorithmen, Betriebliche Informations- und
Kommunikationssysteme, Wissensmanagement, Komplexitdtsmanagement and Software- und Systems Engineering.

Annotation
Detailed information on the recognition of examinations in the field of Informatics can be found at http://www.aifb.kit.edu/web/
Auslandsaufenthalt.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Information Engineering [M-WIWI-101411]

m 6.55 Module: Information Engineering [M-WIWI-101411]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Level Version
9 Each term 1 semester 4 6

Mandatory

T-WIWI-110373 | Advanced Information Systems | 5CR|Madche, Weinhardt
Election block: Ergdnzungsangebot (between 4 and 4,5 credits)

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

T-WIWI-102640 | Market Engineering: Information in Institutions 4,5 CR | Weinhardt

T-WIWI-109940 [ 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.

Competence Goal
The student

¢ understands and analyzes the central role of information as an economic good, a production factor, and a competitive
factor,

¢ identifies, evaluates, prices, and markets information goods,

e analyze and evaluate existing markets regarding the missing incentives and the optimal solution of a given market
mechanism, respectively,

e develop solutions in teams.

Content

In the lecture Foundations of Information Systems, a clear distinction of information as a production, competitive, and economic good
is introduced. The central role of information is explained through the concept of the "information lifecycle". The single phases
from existence/generation through allocation and evaluation until the distribution and usage of information are analyzed from the
business administration perspective and the microeconomic perspective.

In a second course the student can deepen his knowledge on the one hand on the design and operation of markets and on the other
hand on the impact of digital goods in network industries regarding the pricing policies, business strategies and regulation issues. If
choosen, the course Special Topics in Information Engineering & Management additionally provides an opportunity of practical
research in the aforementioned range of subjects.

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Information Systems in Organizations [M-WIWI-104068]

m 6.56 Module: Information Systems in Organizations [M-WIWI-104068]

Responsible:  Prof. Dr. Alexander Madche
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 2
Election block: Wahlpflichtangebot (at least 9 credits)
T-WIWI-105777 | Business Intelligence Systems 4.5 CR | Madche, Nadj, Toreini
T-WIWI-106201 | Digital Transformation of Organizations 4,5 CR | Madche
T-WIWI-108461 | Interactive Information Systems 4.5 CR | Madche, Morana
T-WIWI-108437 | Practical Seminar: Information Systems and Service Design 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.

Competence Goal
The student

¢ has acomprehensive understanding of conceptual and theoretical foundations of informations systems in organizations

e is aware 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

Prerequisites
None

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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6 MODULES Module: Innovation and Growth [M-WIWI-101478]

m 6.57 Module: Innovation and Growth [M-WIWI-101478]

Responsible:  Prof. Dr. Ingrid Ott
Organisation:  KIT Department of Economics and Management

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 3

Election block: Wahlpflichtangebot (between 9 and 10 credits)

T-WIWI-109194 | Dynamic Macroeconomics 4,5CR | Brumm
T-WIWI-102785 | Theory of Endogenous Growth 4,5CR| Ott
T-WIWI-102840 [ Innovationtheory and -Policy 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.

Competence Goal
Students shall be given the ability to

o 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

Prerequisites
None

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.

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.

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.
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6 MODULES Module: Innovation Economics [M-WIWI-101514]

m 6.58 Module: Innovation Economics [M-WIWI-101514]

Responsible:  Prof. Dr. Ingrid Ott
Organisation:  KIT Department of Economics and Management

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German/English 4 2

Election block: Wahlpflichtangebot (between 9 and 10 credits)

T-WIWI-102840 [ Innovationtheory and -Policy 4,5CR| Ott
T-WIWI-102906 [ Methods in Economic Dynamics 1,5CR | Ott
T-WIWI-109864 | Product and Innovation Management 3 CR | Klarmann
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.

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

Prerequisites
None

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.

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Innovation Management [M-WIWI-101507]

m 6.59 Module: Innovation Management [M-WIWI-101507]

Responsible:  Prof. Dr. Marion Weissenberger-Eibl
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 6

Mandatory
T-WIWI-102893 | Innovation Management: Concepts, Strategies and Methods | 3CR | Weissenberger-Eibl

Election block: Wahlpflichtangebot (1 item)
T-WIWI-102873 | Current Issues in Innovation Management 3 CR [ Weissenberger-Eibl
T-WIWI-108875 | Digital Transformation and Business Models 3CR| Koch
T-WIWI-102852 | Case Studies Seminar: Innovation Management 3 CR | Weissenberger-Eibl
T-WIWI-108774 | Analyzing and Evaluating Innovation Processes 3 CR| Beyer
T-WIWI-110234 | Innovation Processes Live 3CR | Beyer
T-WIWI-110263 | Methods in Innovation Management 3 CR | Koch
T-WIWI-102853 [ Roadmapping 3 CR | Koch
T-WIWI-109932 | A Closer Look at Social Innovation 3 CR| Beyer
T-WIWI-102858 [ Technology Assessment 3 CR | Koch
T-WIWI-102854 | Technologies for Innovation Management 3CR| Koch

Election block: Ergdnzungsangebot (1 item)
T-WIWI-102873 | Current Issues in Innovation Management 3 CR | Weissenberger-Eibl
T-WIWI-102866 | Design Thinking 3 CR| Terzidis
T-WIWI-108875 | Digital Transformation and Business Models 3 CR | Koch
T-WIWI-102833 | Entrepreneurial Leadership & Innovation Management 3 CR| Terzidis
T-WIWI-102864 | Entrepreneurship 3 CR| Terzidis
T-WIWI-102852 [ Case Studies Seminar: Innovation Management 3 CR [ Weissenberger-Eibl
T-WIWI-108774 | Analyzing and Evaluating Innovation Processes 3 CR | Beyer
T-WIWI-110234 | Innovation Processes Live 3 CR| Beyer
T-WIWI-110263 | Methods in Innovation Management 3CR| Koch
T-WIWI-102853 | Roadmapping 3CR| Koch
T-WIWI-109932 | A Closer Look at Social Innovation 3 CR | Beyer
T-WIWI-102854 | Technologies for Innovation Management 3 CR| Koch
T-WIWI-102858 [ Technology Assessment 3CR| Koch

Competence Certificate
See German version.

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.

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.
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6 MODULES Module: Innovation Management [M-WIWI-101507]

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.

Recommendation
None

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Integrated Production Planning [M-MACH-101272]

m 6.60 Module: Integrated Production Planning [M-MACH-101272]

Responsible:  Prof. Dr.-Ing. Gisela Lanza
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each summer term 1 semester German 4 3
Mandatory
T-MACH-109054 | Integrated Production Planning in the Age of Industry 4.0 | 9CR | Lanza

Competence Certificate
Written Exam (120 min)

Competence Goal
The students

e candiscuss basic questions of production technology.

e are able to apply the methods of integrated production planning they have learned about to new problems.

e are able to analyze and evaluate the suitability of the methods, procedures and techniques they have learned about for a
specific problem.

e can apply the learned methods of integrated production planning to new problems.

e canuse their knowledge targeted for efficient production technology.

Prerequisites
none

Content
Within this engineering sciences-oriented module the students will get to learn principle aspects of organization and planning of
production systems.

Workload
regular attendance: 63 hours
self-study: 207 hours

Learning type
Lecture, exercise, excursion
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6 MODULES

Module: Intellectual Property Law [M-INFO-101215]

m 6.61 Module: Intellectual Property Law [M-INFO-101215]

Responsible:
Organisation:

Prof. Dr. Thomas Dreier
KIT Department of Informatics

Part of: Compulsory Elective Modules (Recht oder Soziologie)
Credits Recurrence Duration Language Level Version
9 Each term 1 semester German 4 3
Election block: Recht des Geistigen Eigentums (at least 1 item as well as at least 9 credits)
T-INFO-102036 Computer Contract Law 3 CR | Dreier
T-INFO-101308 | Copyright 3 CR| Dreier
T-INFO-101310 Patent Law 3CR | Dreier
T-INFO-101313 Trademark and Unfair Competition Law 3 CR| Matz
T-INFO-101307 Internet Law 3 CR| Dreier
T-INFO-108462 Selected Legal Isues of Internet Law 3 CR| Dreier

Prerequisites
None
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6 MODULES Module: Lean Management in Construction [M-BGU-101884]

m 6.62 Module: Lean Management in Construction [M-BGU-101884]

Responsible:  Prof. Dr.-Ing. Shervin Haghsheno
Organisation:  KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version
9 Each winter term German 4 2
Mandatory
T-BGU-108000 Lean Construction 4.5 CR | Haghsheno
T-BGU-101007 Project Paper Lean Construction 1,5 CR | Haghsheno
Election block: Wahlpflicht (between 1 and 2 items as well as between 3 and 4,5 credits)
T-BGU-103430 Turnkey Construction | - Processes and Methods 1,5 CR | Haghsheno
T-BGU-103431 Turnkey Construction Il - Trades and Technology 3 CR| Haghsheno
T-BGU-103427 Site Management 1,5 CR | Haghsheno
T-BGU-103429 Building Laws 3 CR| Haghsheno
T-BGU-103432 Project Management in Construction and Real Estate Industry | 3 CR | Haghsheno
T-BGU-103433 Project Management in Construction and Real Estate Industry Il 3 CR | Haghsheno

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.

The exam must be repeated at the latest 2 semesters after the first try. The exam will be based on the content of the latest lecture.

The exam of of the course Lean Construction consists of a preparatory and oral assessment. The preparatory assessment is a group
work and consists of an assignment with presentation. The preparatory assessment is precondition to attend the oral examination
(30 min) of the course Lean Construction. The grade of the exam Lean Construction is defined by weighted average of grades for
oral examination (75 %) and preparatory assignment (25 %).

Examination of courses Projektmanagement in der Bau- und Immobilienwirtschaft I, Projektmanagement in der Bau- und

Immobilienwirtschaft I, and Baurecht are carried out written. Combinations of courses Schliisselfertiges Bauen |, Schliisselfertiges
Bauen Il, Bauleitung, and Nachtragsmanagementare examined orally.

Competence Goal
see German version

Module grade calculation
grade of the module is CP weighted average of grades of the partial exams

Prerequisites
The course Lean Construction is compulsory and must be examined.

Content
see German version

Recommendation
It is recommend to take the module Fundamentals of construction [WISINGBGUS3] from the Bachelor’s degree program.

Annotation
none

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Lean Management in Construction [M-BGU-101884]

Literature
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Rother, M., Shook, J., & Wiegand, B. (2006). Sehen lernen: mit Wertstromdesign die Wertschopfung erhchen und Verschwendung
beseitigen. Lean Management Institut.
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6 MODULES Module: Logistics in Value Chain Networks [M-MACH-101280]

m 6.63 Module: Logistics in Value Chain Networks [M-MACH-101280]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 4

Election block: Logistik in Wertschdpfungsnetzwerken (Kernbereich) (1 item as well as at least 6 credits)
T-MACH-105181 | Supply Chain Management 6 CR | Alicke
T-MACH-102089 | Logistics - Organisation, Design and Control of Logistic Systems 6 CR | Furmans

Election block: Logistik in Wertschdpfungsnetzwerken (Ergdnzungsbereich) (1 item as well as at least 3 credits)
T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans
T-MACH-105175 | Airport Logistics 3 CR| Richter
T-MACH-105165 | Automotive Logistics 4 CR [ Furmans
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-WIWI-103091 | Production and Logistics Controlling 3 CR [ Rausch

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 student

e isabletoplan logistic systems and evaluate their performance,
e can use approaches of Supply Chain Management within the operational practice,
¢ identifies, analyses and evaluates risks within logistic systems.

Prerequisites
none

Content

The module Logistics in value chain networks provides basics for the main topics of logistics. Within the lecture basic methods for
planning and running logistic systems are introduced. Furthermore special issues like supply chain management and risks in logistic
systems are focused. To gain a deeper understanding, the course is accompanied by exercises.

Workload
270 hours
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6 MODULES Module: Machine Tools and Industrial Handling [M-MACH-101286]

m 6.64 Module: Machine Tools and Industrial Handling [M-MACH-101286]

Responsible:  Prof. Dr.-Ing. Jiirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each winter term 1 semester German 4 3
Mandatory
T-MACH-102158 | Machine Tools and Industrial Handling | 9CR|Fleischer

Competence Certificate
Written exam (120 minutes)

Competence Goal
The students

e are able to assess the use and application of machine tools and handling equipment and to differentiate between them in
terms of their characteristics and design

e candescribe and discuss the essential elements of the machine tool (frame, main spindle, feed axes, peripheral equipment,
control unit)

e are able to select and dimension the essential components of a machine tool

e are capable of selecting and evaluating machine tools according to technical and economic criteria.

Prerequisites
None

Content

The module overviews the construction, use and application of machine tools and industrial handling equipment. A well-founded
and practice-oriented knowledge is imparted about the selection, design and evaluation of machine tools. First, the main
components of the machine tools are systematically explained and their design principles as well as the integral machine tool
design are discussed. Subsequently, the use and application of machine tools will be demonstrated using typical machine examples.
Based on examples from current research and industrial applications, the latest developments are discussed, especially concerning
the implementation of Industry 4.0.

The individual topics are:

Frames and frame components

Feed axes

Spindles

Peripheral equipment

Control unit

Metrological evaluation and machine testing
Process monitoring

Maintenance of machine tools

Safety assessment of machine tools

Machine examples

Workload
regular attendance: 63 hours
self-study: 207 hours

Learning type
Lecture, exercise, excursio
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6 MODULES Module: Major Field: Integrated Product Development [M-MACH-102626]

m 6.65 Module: Major Field: Integrated Product Development [M-MACH-102626]

Responsible:  Prof. Dr.-Ing. Albert Albers
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version
18 Each winter term German 4 2
Mandatory
T-MACH-105401 | Integrated Product Development 18 CR [ Albers, Albers
Assistenten

Competence Certificate
oral examination (60 minutes)

Competence Goal

By working practically in experience-based learning arrangements with industrial development tasks, graduates are able to
succeed in new and unknown situations when developing innovative products by using methodological and systematic approaches.
They can apply and adapt strategies of development and innovation management, technical system analysis and team leadership to
the situation. As a result, they are able to foster the development of innovative products in industrial development teams in
prominent positions, taking into account social, economic and ethical aspects.

Prerequisites
None

Content
Organizational integration: integrated product development model, core team management and simultaneous engineering,
informational integration: innovation management, cost management, quality management and knowledge management

Personal integration: team development and leadership
Guest lectures from the industry

Annotation
The participation in "Integrated Product Development" requires the concurrent participation in lectures (2145156), tutorials
(2145157) and project work (2145300).

Due to organizational reasons, the number of participants is limited. Thus a selection has to be made. For registration to the
selection process a standard form has to be used, that can be downloaded from IPEK hompage from april to july. The selection itself
is made by Prof. Albers in personal interviews.

Workload
The work load is about 480 hours, corresponding to 16 credit points.

Learning type

lecture

tutorial

product development project
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6 MODULES Module: Management Accounting [M-WIWI-101498]

m 6.66 Module: Management Accounting [M-WIWI-101498]

Responsible:  Prof. Dr. Marcus Wouters
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester English 4 2
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,

e have the capacity to devise instruments for organizational control.

Prerequisites
None

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Manufacturing Technology [M-MACH-101276]

m 6.67 Module: Manufacturing Technology [M-MACH-101276]

Responsible:  Prof. Dr.-Ing. Volker Schulze
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each winter term 1 semester German 4 4
Mandatory
T-MACH-102105 | Manufacturing Technology | 9CR| Schulze, Zanger

Competence Certificate
Written Exam (180 min)

Competence Goal
The students

¢ can name different manufacturing processes, can describe their specific characteristics and are capable to depict the
general function of manufacturing processes and are able to assign manufacturing processes to the specific main groups.

e are enabled to identify correlations between different processes and to select a process depending on possible
applications.

e are capable to describe the theoretical basics for the manufacturing processes they got to know within the scope of the
course and are able to compare the processes.

e are able to correlate based on their knowledge in materials science the processing parameters with the resulting material
properties by taking into account the microstructural effects.

e are qualified to evaluate different processes on a material scientific basis.

Prerequisites
None

Content
Within this engineering sciences-oriented module the students will get to learn principle aspects of manufacturing technology.
Further information can be found at the description of the lecture "Manufacturing Technology".

Workload
regular attendance: 63 hours
self-study: 207 hours

Learning type
Lectures, exercise, excursion
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6 MODULES Module: Market Engineering [M-WIWI-101446]

m 6.68 Module: Market Engineering [M-WIWI-101446]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 5
Mandatory
T-WIWI-102640 | Market Engineering: Information in Institutions | 45CR | Weinhardt
Election block: Ergdnzungsangebot (4,5 credits)
T-WIWI-102613 | Auction Theory 4,5 CR | Ehrhart
T-WIWI-108880 | Blockchains & Cryptofinance 4,5 CR | Schuster, Uhrig-
Homburg
T-WIWI-109941 | 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-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,

e 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,

e develop solutions in teams.

Prerequisites
The course Market Engineering: Information in Institutions [2540460] is compulsory and must be examined.

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.

Recommendation
None

Annotation
The course "Computational Economics" [2590458] will not be offered any more in this module from winter term 2015/2016 on.
The examination will be offered latest until summer term 2016 (repeaters only).

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Marketing Management [M-WIWI-101490]

m 6.69 Module: Marketing Management [M-WIWI-101490]

Responsible:  Prof. Dr. Martin Klarmann
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each summer term 1 semester German/English 4 11

Election block: Wahlpflichtangebot (at least 1 item)

T-WIWI-107720 | Market Research 4.5 CR [ Klarmann

T-WIWI-102883 | Pricing 4,5CR| Feurer

T-WIWI-109864 | Product and Innovation Management 3 CR | Klarmann
Election block: Ergdnzungsangebot (at most 1 item)

T-WIWI-106137 | Country Manager Simulation 1,5 CR | Feurer

T-WIWI-102835 | Marketing Strategy Business Game 1,5 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.

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

Prerequisites
None

Content
The aim of this module is to deepen central marketing contents in different areas. Therefore the students can choose between the
following marketing courses:

e Product and Innovation Management

e Market Research - this course has to be completed successfully by students interested in seminar or master thesis
positions at the chair of marketing

e Marketing Strategy Business Game

e Country Manager Simulation

Annotation
Please note that only one of the listed 1,5-ECTS courses can be chosen in the Marketing Management module.

Workload
The total workload for this module is approximately 270 hours.
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6 MODULES Module: Material Flow in Logistic Systems [M-MACH-101277]

m 6.70 Module: Material Flow in Logistic Systems [M-MACH-101277]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version
9 Each winter term German 4 8
Mandatory
T-MACH-102151 | Material Flow in Logistic Systems | 9 CR| Furmans

Competence Certificate
The assessment (Prufungsleistung anderer Art) consists of the following assignments:

e 40% assessment of the final case study as individual performance,
e 60% semester evaluation which includes working on 5 case studies and defending those (For both assessment types, the
best 4 of 5 tries count for the final grade.):
o 40% assessment of the result of the case studies as group work,
o 20% assessment of the oral examination during the case study colloquiums as individual performance.

A detailed description of the learning control can be found under T-MACH-102151.

Competence Goal
The student

e acquires comprehensive and well-founded knowledge on the main topics of logistics, an overview of different logistic
questions in practice and knows the functionality of material handling systems,

e isabletoillustrate logistic systems with adequate accuracy by using simple models,

e s able to realize coherences within logistic systems,

e is able to evaluate logistic systems by using the learnt methods.

Prerequisites
none

Content

The module Material Flow in Logistic Systems provides comprehensive and well-founded basics for the main topics of logistics.
Within the lectures, the interaction between several components of logistic systems will be shown. The module focuses on
technical characteristics of material handling systems as well as on methods for illustrating and evaluating logistics systems. To
gain a deeper understanding, the course is accompanied by exercises and case studies.

Workload
270 hours

Learning type
Lectures, tutorials.
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6 MODULES Module: Material Flow in Networked Logistic Systems [M-MACH-101278]

m 6.71 Module: Material Flow in Networked Logistic Systems [M-MACH-101278]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German 4 3
Mandatory
T-MACH-105189 | Mathematical Models and Methods for Production Systems | 6CR | Baumann, Furmans
Election block: Materialfluss in vernetzten Logistiksystemen (at least 3 credits)
T-MACH-105174 | Warehousing and Distribution Systems 3 CR | Furmans
T-MACH-105175 | Airport Logistics 3 CR| Richter
T-WIWI-103091 | Production and Logistics Controlling 3 CR| Rausch
T-MACH-105159 | Global Production and Logistics - Part 2: Global Logistics 4 CR [ Furmans
T-MACH-102128 | Information Systems and Supply Chain Management 3 CR| Kilger
T-MACH-105187 [ IT-Fundamentals of Logistics 3 CR | Thomas
T-MACH-105171 | Safety Engineering 4 CR [ Kany
T-MACH-105151 [ Energy Efficient Intralogistic Systems 4 CR [ Braun, Schénung

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 student

e acquires in-depth knowledge on the main topics of logistics, gets an overview of different logistic questions in practice,
e isableto evaluate logistic systems by using the learnt methods,
e isableto analyze and explain the phenomena of industrial material and value streams.

Prerequisites
none

Content

The module Material Flow in networked Logistic Systems provides in-depth basics for the main topics of logistics and industrial
material and value streams. The obligatory lecture focuses on queuing methods to model production systems. To gain a deeper
understanding, the course is accompanied by exercises.

Recommendation
It is recommended to successfully complete the course "Material Flow in Logistics Systems" [T-MACH-102151] before starting the
module.

Workload
Regular attendance: 270 hours (9 credits). Lectures with 180 hours attendance 6 credits. Lectures with 120 hours 4 credits.

Learning type
Lecture, tutorial.
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6 MODULES Module: Mathematical Programming [M-WIWI-101473]

m 6.72 Module: Mathematical Programming [M-WIWI-101473]

Prof. Dr. Oliver Stein
KIT Department of Economics and Management

Responsible:
Organisation:

Part of: Operations Research

Compulsory Elective Modules (Operations Research)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 6
Election block: Wahlpflichtangebot (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-102724 | Nonlinear Optimization | 4,5 CR| Stein
T-WIWI-103637 | Nonlinear Optimization | and Il 9 CR| Stein
T-WIWI-102855 | Parametric Optimization 4.5 CR | Stein
Election block: Ergdnzungsangebot (at most 2 items)
T-WIWI-106548 | Advanced Stochastic Optimization 4.5 CR | Rebennack
T-WIWI-102720 [ Mixed Integer Programming I 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-103124 | Multivariate Statistical Methods 4,5 CR | Grothe
T-WIWI-102725 | Nonlinear Optimization |l 4.5 CR | Stein
T-WIWI-102715 | Operations Research in Supply Chain Management 4,5 CR | Nickel
T-WIWI-110162 | Optimization Models and Applications 4.5 CR | Sudermann-Merx

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.

Competence Goal
The student

e names and describes basic notions for advanced optimization methods, in particular from continuous and mixed integer
programming,

e 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.

Prerequisites
At least one of the courses "Mixed Integer Programming |", "Parametric Optimization", "Convex Analysis", "Nonlinear
Optimization I" and "Global Optimization I" has to be taken.

Students who choose the module in the field "compulsory elective modules" may select any two courses of the module.

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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6 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. For further information see German version.
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6 MODULES Module: Microeconomic Theory [M-WIWI-101500]

m 6.73 Module: Microeconomic Theory [M-WIWI-101500]

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

Part of: Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 3
Election block: Wahlpflichtangebot (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-102859 [ Social Choice Theory 4,5 CR | Puppe
T-WIWI-102613 | Auction Theory 4.5 CR | Ehrhart
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 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.

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.

An example of a positive question is: which regulation policy results in which firm decistions under imperfect competition? An
example of a normative question is: which voting rule has appealing properties?

Prerequisites
None

Content

The student should gain an understanding of advanced topics in economic theory, game theory and welfare economics. Core topics
are, among others, strategic interactions in markets, cooperative and non-cooperative bargaining (Advanced Game Theory),
allocation under asymmetric information and general equilibrium over time (Advanced Topics in Economic Theory), voting and the
aggregation of preferences and judgements (Social Choice Theory).

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Microfabrication [M-MACH-101291]

m 6.74 Module: Microfabrication [M-MACH-101291]

Responsible:  Prof. Dr. Jan Gerrit Korvink
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 2
Mandatory
T-MACH-102166 | Fabrication Processes in Microsystem Technology | 3CR | Bade
Election block: Mikrofertigung (Ergdnzungsbereich) (at least 6 credits)
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 3CR| Last
T-MACH-100530 | Physics for Engineers 6 CR | Dienwiebel, Gumbsch,
Nesterov-Miuller,
Weygand
T-MACH-102167 | Nanotribology and -Mechanics 3 CR | Dienwiebel, Holscher
T-MACH-102191 | Polymers in MEMS B: Physics, Microstructuring and Applications 3 CR| Worgull
T-MACH-102192 | Polymers in MEMS A: Chemistry, Synthesis and Applications 3CR| Rapp
T-MACH-102200 | Polymersin MEMS C: Biopolymers and Bioplastics 3 CR [ Rapp, Worgull
T-MACH-105556 | Practical Course Polymersin MEMS 3 CR | Rapp, Worgull
T-MACH-109122 | X-ray Optics 4 CR| Last

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 student

¢ gains advanced knowledge concerning fabrication techniques in micrometer scale
e aquires knowledge in up-to-date developing research
e candetect and use causal relation in microfabrication process chains.

Prerequisites
none

Content

This engineering module allows the student to gain advanced knowledge in the area of microfabrication. Different manufacturing
methods are described and analyzed in an advanced manner. Necessary interdisciplinary knowledge from physics, chemistry,
materials science and also up-to-date developments (nano and x-ray optics) in micro fabrication is offered.

Workload
270 hours
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6 MODULES Module: Microoptics [M-MACH-101292]

m 6.75 Module: Microoptics [M-MACH-101292]

Responsible:  Prof. Dr. Jan Gerrit Korvink
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 2
Election block: Mikrooptik (at least 9 credits)

T-MACH-102164 | Practical Training in Basics of Microsystem Technology 3CR| Last
T-MACH-102165 | Selected Topics on Optics and Microoptics for Mechanical Engineers 3 CR | Mappes
T-MACH-101910 | Microactuators 3CR | Kohl
T-ETIT-100741 Laser Physics 4 CR | Koos
T-ETIT-101945 Optical Waveguides and Fibers 4 CR | Koos
T-MACH-109122 | X-ray Optics 4CR | Last

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 student

basic knowlegde for the applications of microoptical systems

understanding fabrication processes of microoptical elements & systems

analyzing strengths and weaknesses of lithography processes

knowledge on the basics of optical sources and detectors and their use in technical systems
fundamental knowledge on different lasers and their design

knowlegde on X-ray imaging methodes

Prerequisites
none

Content

Optical imaging, measuring and sensor systems are a base for modern natural sciences. In particular life sciences and
telecommunications have an intrinsic need for the application of optical technologies. Numerous fields of physics and engineering,
e.g. astronomy and material sciences, require optical techniques. Micro optical systems are introduced in medical diagnostics and
biological sensing as well as in products of the daily life.

In this module, an introduction to the basics of optics is provided; optical effects are presented with respect to their technical use.

Optical elements and instruments are presented. Fabrication processes of micro optical systems and elements, in particular
lithography, are discussed.

In addition X-ray optics and X-ray imaging systems are presented as well as elements of optical telecommunication. A closer look
on the physics behind lasers, being one of the most important technical light sources, is provided. As high end technology and clean
room equipment is present in all the lectures of this module, the students will have a hands-on training with several experiments in
micro optics.

Workload
270 hours
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6 MODULES

m 6.76 Module: Microsystem Technology [M-MACH-101287]

Responsible:
Organisation:

Part of:

Module: Microsystem Technology [M-MACH-101287]

Prof. Dr. Jan Gerrit Korvink
KIT Department of Mechanical Engineering

Engineering Sciences

Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Level

9 Each term

Language

Version
German 4 2

Election block: Mikrosystemtechnik (at least 9 credits)

T-MACH-102165 | Selected Topics on Optics and Microoptics for Mechanical Engineers 3 CR | Mappes

T-MACH-100967 | BioMEMS - Microsystems Technologies for Life-Sciences and 3 CR| Guber
Medicine Il

T-MACH-100968 | BioMEMS - Microsystems Technologies for Life-Sciences and 3 CR | Guber
Medicine lll

T-MACH-102172 | Bionics for Engineers and Natural Scientists 3 CR | Holscher

T-MACH-105182 | Introduction to Microsystem Technology | 3 CR | Badilita, Jouda,

Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 3 CR| Jouda, Korvink

T-MACH-101910 | Microactuators 3 CR| Kohl
T-MACH-102080 [ Nanotechnology with Clusterbeams 3 CR | Gspann
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-ETIT-101907 Optoelectronic Components 4 CR| Freude
T-MACH-100530 [ Physics for Engineers 6 CR | Dienwiebel, Gumbsch,
Nesterov-Muiller,
Weygand
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 3CR| Last

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
construction and production of e. g. mechanical, optical, fluidic and sensory microsystems.

Prerequisites
Successful passing of the corresponding modules of the basic program.

Content
The module offers courses in microsystem technology. Knowledge is imparted in various fields like basics in construction and
production of e. g. mechanical, optical, fluidic and sensory microsystems.

Workload
270 hours
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6 MODULES Module: Mobile Machines [M-MACH-101267]

m 6.77 Module: Mobile Machines [M-MACH-101267]

Responsible:  Prof. Dr.-Ing. Marcus Geimer
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 2
Mandatory
T-MACH-105168 | Mobile Machines | 9cr|Geimer
Election block: Mobile Arbeitsmaschinen (at least 3 credits)
T-MACH-102093 | Fluid Power Systems 5 CR | Geimer, Pult
T-MACH-105307 | Drive Train of Mobile Machines 4 CR | Geimer, Wydra
T-MACH-105311 [ Design and Development of Mobile Machines 4 CR | Geimer, Siebert
T-MACH-108887 | Design and Development of Mobile Machines - Advance O CR [ Geimer, Siebert
T-MACH-102150 | BUS-Controls 3 CR | Becker, Geimer
T-MACH-108889 | BUS-Controls - Advance 0 CR| DaiB, Geimer
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer, Xiang
T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR [ Geimer, Xiang
T-MACH-105160 [ Fundamentals in the Development of Commercial Vehicles | 1,5CR | Zirn
T-MACH-105161 | Fundamentals in the Development of Commercial Vehicles Il 1,5CR| Zirn

Competence Certificate
The assessment is carried out as a general oral exam (according to Section 4(2), 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 examination is offered every semester. Re-examinations are offered at every ordinary examination date.
The overall grade of the module is the grade of the oral examination.

The assessment may be carried out as partial oral exams (according to Section 4(2), 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.In this case 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.

The assessment procedures are described for each course of the module seperately.

Competence Goal
The student

e knows and understands the basic structure of the machines
e masters the basic skills to develop the selected machines

Prerequisites
Knowledge in the field of fluid technology is assumed.

Content

In the module of Mobile Machines [WI4INGMB15] the students will learn the structure of the machines and deepen the knowledge
of the subject for developing the machines. After conclusion the module the student will know the latest developments in mobile
machines and is able to evaluate the concepts and the trends of developments. The module is practically orientated and supported
by industry partners.

Recommendation
We recommend that you attend the Fluidpower [2114093] event before.

Workload
360 hours
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6 MODULES Module: Mobile Machines [M-MACH-101267]

Learning type

e Research-oriented teaching
e lectures
e exercises
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6 MODULES Module: Module Master Thesis [M-WIWI-101650]

m 6.78 Module: Module Master Thesis [M-WIWI-101650]

Responsible:  Studiendekan der KIT-Fakultat fir Wirtschaftswissenschaften
Organisation:  KIT Department of Economics and Management
Partof:  Master Thesis

Credits Recurrence Language Level Version
30 Each term German 4 2

Mandatory

T-WIWI-103142 | Master Thesis 30 CR | Studiendekan der KIT-
Fakultat flr Informatik,
Studiendekan der KIT-
Fakultat far
Wirtschaftswissenschaften

Competence Certificate
The Master Thesis is a written exam which shows that the student can autonomously investigate a scientific problem in Industrial
Engineering and Management. The Master Thesis is described in detail in § 11 of the examination regulation.

The review is carried out by at least one examiner of the Department of Economics and Management, or, after approval by at least
one examiner of another faculty. The examiner has to be involved in the degree programme. Involved in the degree programme are
the persons that coordinate a module or a lecture of the degree programme.

The regular processing time takes six months. On a reasoned request of the student, the examination board can extend the
processing time of a maximum of three month. If the Master Thesis is not completed in time, this exam is "failed", unless the
student is not being responsible (eg maternity leave).

With consent of the examinor the thesis can be written in English as well. Other languages require besides the consent of the
examiner the approval of the examination board. The issue of the Master Thesis may only returned once and only within the first
month of processing time. A new topic has to be released within four weeks.

The module grade is the grade for the Master Thesis.

Competence Goal
The student can independently handle a complex and unfamiliar subject based on scientific criteria and on 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 them and clearly communicate the results in scientific
form.

Prerequisites
Prerequisite for admission to the Master thesis is that 50 percent of the credit points has to be completed.

A written confirmation of the examinor about supervising the Master Thesis is required.
Please pay regard to the institute specific rules for supervising a Master Thesis.

The Master Thesis has to contain the following declaration: "I hereby declare that | produced this thesis without external
assistance, and that no other than the listed references have been used as sources of information. Passages taken literally or
analogously from published or non published sources is marked as this." If this declaration is not given, the Master Thesis will not
be accepted.

Content

The Master Thesis is a major scientific work. The topic of the Master Thesis will be chosen by the student themselves and adjusted
with the examinor. The topic has to be related to Industrial Engineering and Management and has to refer to subject-specific or
interdisciplinary problems.
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6 MODULES Module: Module Master Thesis [M-WIWI-101650]

Workload
The total workload for this module is approximately 900 hours. For further information see German version.
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6 MODULES Module: Nanotechnology [M-MACH-101294]

m 6.79 Module: Nanotechnology [M-MACH-101294]

Responsible:  Prof. Dr. Jan Gerrit Korvink
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 2

Mandatory

T-MACH-105180 | Nanotechnology for Engineers and Natural Scientists 4 CR | Dienwiebel, Hélscher,
Walheim

Election block: Nanotechnologie (Ergidnzungsbereich) (at least 5 credits)
T-MACH-102080 [ Nanotechnology with Clusterbeams 3 CR | Gspann
T-MACH-102167 | Nanotribology and -Mechanics 3 CR | Dienwiebel, Holscher
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 3CR| Last
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-MACH-102172 | Bionics for Engineers and Natural Scientists 3 CR | Holscher
T-ETIT-100740 Quantum Functional Devices and Semiconductor Technology 3 CR | Koos

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 student

¢ has detailed knowledge in the field of nanotechnology
e isable to evaluate the specific characteristics of nanosystems.

Prerequisites
none

Content

The module deals with the most important principles and fundamentals of modern nanotechnology. The compulsory module
“Nanotechnology with scanning probe methods” introduces the basics of nanotechnology and nanoanalytics. The specific
phenomena and properties found in nanoscale systems are the main topic of the module.

Workload
270 hours
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6 MODULES Module: Natural Hazards and Risk Management [M-WIWI-104837]

m 6.80 Module: Natural Hazards and Risk Management [M-WIWI-104837]

Responsible:  Prof. Dr. Michael Kunz
Organisation:  KIT Department of Economics and Management

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 1

Election block: Wahlpflichtangebot (between 9 and 12 credits)
T-BGU-101499 Introduction to Hydrogeology 5 CR | Goldscheider
T-BGU-108943 Engineering Hydrology 3CR| Ehret
T-BGU-106597 Management of Water Resources and River Basins 6 CR | Ehret
T-BGU-101859 Morphodynamics 3 CR | Nestmann
T-BGU-106620 Examination Prerequisite Environmental Communication 0 CR | Kdmpf
T-BGU-101676 Environmental Communication 4 CR [ Kdmpf

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
See German version

Prerequisites
None

Content
See German version

Annotation

Students, who successfully completed both modules “Understanding and Prediction of Disasters” | and Il (alternatively: one of the
modules in Bachelor and Master) can get a certificate of the module coordinator (CEDIM). This certificate lists the successful
completed courses within the two modules.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES

Module: Network Economics [M-WIWI-101406]

m 6.81 Module: Network Economics [M-WIWI-101406]

Responsible:
Organisation:
Part of:

Prof. Dr. Kay Mitusch
KIT Department of Economics and Management

Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 2
Election block: Wahlpflichtangebot (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-102713 | Telecommunication and Internet Economics 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.

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

e 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.

Prerequisites
None

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.

Recommendation

Basics of microeconomics obtained within the undergraduate programme (B.Sc) of economics are required.

Workload

The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Operations Research in Supply Chain Management [M-WIWI-102832]

m 6.82 Module: Operations Research in Supply Chain Management [M-WIWI-102832]

Responsible:  Prof. Dr. Stefan Nickel
Organisation:  KIT Department of Economics and Management

Part of: Operations Research
Compulsory Elective Modules (Operations Research)

Credits Recurrence Language Level Version

9 Each term German 4 6
Election block: Wahlpflichtangebot (at most 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
Election block: Ergdnzungsangebot (at most 2 items)
T-WIWI-106546 | Introduction to Stochastic Optimization 4.5 CR | Rebennack
T-WIWI-102718 | Discrete-Event Simulation in Production and Logistics 4.5 CR [ Nickel
T-WIWI-102719 | Mixed Integer Programming | 4,5 CR | Stein
T-WIWI-102720 [ Mixed Integer Programming Il 4,5 CR| Stein
T-WIWI-106549 | Large-scale Optimization 4.5 CR [ Rebennack
T-WIWI-110162 | Optimization Models and Applications 4.5 CR | Sudermann-Merx
T-WIWI-102704 | Facility Location and Strategic Supply Chain Management 4,5 CR | Nickel
T-WIWI-102714 | Tactical and Operational Supply Chain Management 4,5 CR | Nickel

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.

Competence Goal
The student

e isfamiliar with basic concepts and terms of Supply Chain Management,

e knows the different areas of SCM and their respective optimization problems,

e s 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.

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.

Students who choose the module in the field "compulsory elective modules" may select any two courses of the module.

Exemption for the summer term 2017:

In the summer term 2017, the two OR master modules "Mathematical Optimization" and "Operations Research in Supply Chain
Management" can be taken without compulsory courses. This corresponds to the already existing regulation when taking OR
modules in the elective area. The derogation does not apply to the winter term 2017/18.
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6 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.

Recommendation
Basic knowledge as conveyed in the modulelntroduction toOperations Research[WI10OR] is assumed.

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
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6 MODULES Module: Optoelectronics and Optical Communication [M-MACH-101295]

m 6.83 Module: Optoelectronics and Optical Communication [M-MACH-101295]

Responsible:  Prof. Dr. Jan Gerrit Korvink
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 2
Election block: Optoelektronik und Optische Kommunikationstechnik (Kernbereich) (1 item)
T-ETIT-100639 Optical Transmitters and Receivers | 6CR | Freude
Election block: Optoelektronik und Optische Kommunikationstechnik (Ergianzungsbereich) (at least 5 credits)
T-MACH-102152 | Novel Actuators and Sensors 4 CR | Kohl, Sommer
T-ETIT-101938 Communication Systems and Protocols 5CR | Becker
T-ETIT-100741 Laser Physics 4 CR | Koos
T-ETIT-100740 Quantum Functional Devices and Semiconductor Technology 3 CR| Koos
T-ETIT-101945 Optical Waveguides and Fibers 4 CR| Koos

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
Student has basic knowledge of optical communication systems and related device and fabrication technologies.

e He/she can apply this knowledge to specific problems.

Prerequisites
none

Content

This module covers practical and theoretical aspects in the areas of optical communications and optoelectronics. System aspects of
communication networks are complemented by fundamental principles and device technologies of optoelectronics as well as and
microsystem fabrication technologies.

Workload
270 hours

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 123



6 MODULES Module: Principles of Food Process Engineering [M-CIWVT-101120]

m 6.84 Module: Principles of Food Process Engineering [M-CIWVT-101120]

Responsible:  Dr. Volker Gaukel
Organisation:  KIT Department of Chemical and Process Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Level Version
9 Each term 2 semester 4 1
Mandatory
T-CIWVT-101874 | Principles of Food Process Engineering | 9CR | Gaukel
Competence Goal

See German version.

Prerequisites
none
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6 MODULES

Module: Private Business Law [M-INFO-101216]

m 6.85 Module: Private Business Law [M-INFO-101216]

Responsible:
Organisation:
Part of:

Prof. Dr. Thomas Dreier
KIT Department of Informatics
Compulsory Elective Modules (Recht oder Soziologie)

Credits Recurrence Language Level

9 Each term German 4
Election block: Recht der Wirtschaftsunternehmen (at least 1 item as well as at least 9 credits)
T-INFO-101329 Employment Law | 3 CR | Dreier
T-INFO-101330 Employment Law Il 3CR| Dreier
T-INFO-101315 | TaxLawl 3CR | Dreier
T-INFO-101314 Tax Law Il 3 CR| Dietrich, Dreier
T-INFO-101316 Law of Contracts 3 CR| Dreier

Competence Goal
The student

¢ has gained in-depth knowledge of German company law, commercial law and civil law;
e isabletoanalyze, evaluate and solve complex legal and economic relations and problems;

e iswell grounded in individual 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.

Prerequisites
None

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.
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6 MODULES Module: Process Engineering in Construction [M-BGU-101110]

m 6.86 Module: Process Engineering in Construction [M-BGU-101110]

Responsible:  Prof. Dr.-Ing. Shervin Haghsheno
Organisation:  KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each winter term 1 semester German 4 1
Mandatory
T-BGU-101844 | Process Engineering | 3CR | Schneider
Election block: Wahlpflicht (between 2 and 3 items as well as between 6 and 7,5 credits)
T-BGU-101845 Construction Equipment 3 CR | Gentes
T-BGU-101832 Operation Methods for Foundation and Marine Construction 1,5 CR | Schneider
T-BGU-101801 Operation Methods for Earthmoving 1,5 CR | Schlick
T-BGU-101846 Tunnel Construction and Blasting Engineering 3 CR | Haghsheno
T-BGU-101847 Project Studies 3CR| Gentes
T-BGU-101850 Disassembly Process Engineering 3 CR | Gentes

Competence Certificate
- 'Teilleistung' T-BGU-101844 with written examination according to § 4 Par. 2 No. 1

according to selected course:

- 'Teilleistung' T-BGU-101845 with written examination according to § 4 Par. 2 No. 1
- 'Teilleistung' T-BGU-101832 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-101801 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-101846 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-101847 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-101850 with oral examination according to § 4 Par. 2 No. 2

details about the learning controls see at the respective 'Teilleistung'

Competence Goal

Students understand different processes and the related construction equipment, it's technology, capabilities and constraints.
Students can define process solutions consisting of machinery and devices. They can evaluate existing processes through
knowledge about process performance and operating conditions, and the can identify potential for improvement.

Module grade calculation
grade of the module is CP weighted average of grades of the partial exams

Prerequisites
The course Verfahrenstechnik [6241704] is compulsory and must be examined.

Content

Within the frame of this module, various construction und conditioning processes will be presented as well as performance
calculations conducted. Students learn about the construction machinery and devices of these processes. Transmission,
generation, conversion and controlling of power are explained with the help of various practical examples. Moreover, the module
includes possibilities for an on-site familiarization.

Recommendation
none

Annotation
None

Workload
see German version
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6 MODULES Module: Project Management in Construction [M-BGU-101888]

m 6.87 Module: Project Management in Construction [M-BGU-101888]

Responsible:  Prof. Dr.-Ing. Shervin Haghsheno
Organisation:  KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version
9 Each winter term German 4 1
Mandatory
T-BGU-103432 Project Management in Construction and Real Estate Industry | 3 CR | Haghsheno
T-BGU-103431 Turnkey Construction Il - Trades and Technology 3 CR| Haghsheno
Election block: Wahlpflicht (between 1 and 2 items as well as between 3 and 4,5 credits)
T-BGU-103427 Site Management 1,5 CR | Haghsheno
T-BGU-103430 Turnkey Construction | - Processes and Methods 1,5 CR | Haghsheno
T-BGU-103428 Supplementary Claim Management 1,5 CR | Haghsheno
T-BGU-103429 Building Laws 3 CR| Haghsheno
T-BGU-103433 Project Management in Construction and Real Estate Industry |l 3 CR | Haghsheno

Competence Certificate
- "Teilleistung' T-BGU-103432 with written examination according to § 4 Par. 2 No. 1
- 'Teilleistung' T-BGU-103431 with oral examination according to § 4 Par. 2 No. 2

according to selected course:

- 'Teilleistung' T-BGU-103427 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-103430 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-103428 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-103429 with oral examination according to § 4 Par. 2 No. 2
- 'Teilleistung' T-BGU-103433 with oral examination according to § 4 Par. 2 No. 2

details about the learning controls see at the respective 'Teilleistung'

Competence Goal
see German version

Module grade calculation
grade of the module is CP weighted average of grades of the partial exams

Prerequisites
The courses Projektmanagement in der Bau- und Immobilienwirtschaft | and Schliisselfertiges Bauen Il are compulsory and must
be examined.

Content
see German version

Recommendation
none

Annotation
none

Workload
see German version
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6 MODULES Module: Project Management in Construction [M-BGU-101888]

Literature

DIETHELM, G.: Projektmanagement, Band 1: Grundlagen, Verlag Neue Wirtschafts-Briefe, Herne, 2000

DIETHELM, G.: Projektmanagement, Band 2: Sonderfragen, Verlag Neue Wirtschafts-Briefe, Herne, 2001

ESCHENBRUCH, K.: Recht der Projektsteuerung, Werner Verlag, Miinchen, 2003

HAHN, R.: Projektmanagement fiir Ingenieure, Wiley-VCH Verlag, Weinheim, 2002

KERZNER, H.: Project Management - A Systems Approach to Planning, Scheduling and Controlling, Wiley & Sons, 2006
KOCHENDORFER, B, LIEBCHEN, J.: Bau-Projekt-Management, Verlag B. G. Teubner, Stuttgart, 2001

Project Management Institute: A Guide to the Project Management Body of Knowledge: PMBOK Guide, 2008

ROSENAU, M:, W.: Succesful Project Management, Van Norstrand Reinhold, New York, 1992

VOLKMANN, W.: Projektabwicklung, Verlag flir Wirtschaft und Verwaltung Hubert Wingen, Essen, 2002

ELWERT, Ulrich, Flassak, Alexander: Nachtragsmanagement in der Baupraxis - Grundlagen, Beispiele, Anwendung, Vieweg, 2., erw.
und aktualisierte Aufl., Wiesbaden, 2008.

WURFELE, Falk [Hrsg.]: Nachtragsmanagement - Leistungsbeschreibung, Leistungsabweichung, Bauzeitverzégerung, Werner,
Neuwied, 2006.

SCHERER, Holger: Integriertes Nachtragsmanagement - Verfahrenshandbuch fir die Dokumentation von Behinderungen,
Stérungen und Nachtragssachverhalten auf der Grundlage der VOB, Zeittechnik-Verlag, Neu-Isenburg, 2001.

HELLER, J6rg: Sicherung der Nachtragsvergiitung nach VOB und BGB, Zeittechnik-Verlag, Neu-lsenburg, 2000
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6 MODULES Module: Public Business Law [M-INFO-101217]

m 6.88 Module: Public Business Law [M-INFO-101217]

Responsible:  Prof. Dr. Matthias Backer
Organisation:  KIT Department of Informatics
Part of: Compulsory Elective Modules (Recht oder Soziologie)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German 4 3

Election block: Offentliches Wirtschaftsrecht (at least 1 item as well as at least 9 credits)

T-INFO-101309 | Telecommunications Law 3 CR| Marsch
T-INFO-101303 Data Protection Law 3 CR | Marsch
T-INFO-101311 Public Media Law 3CR | Dreier
T-INFO-101312 European and International Law 3 CR| Brihann
T-INFO-101348 Environmental Law 3 CR| Backer

Competence Certificate
see course description.
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6 MODULES Module: Rail System Technology [M-MACH-101274]

m 6.89 Module: Rail System Technology [M-MACH-101274]

Responsible:  Prof. Dr.-Ing. Peter Gratzfeld

Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version
9 Each term German 4 4

Mandatory

T-MACH-102143 | Rail System Technology | 9cr|Gratzfeld

Competence Certificate
Oral examination

Duration: ca. 45 minutes

No tools or reference materials may be used during the exam.

Competence Goal

The students understand relations and interdependencies between rail vehicles, infrastructure and operation in a rail
system.

Based on operating requirements and legal framework they derive the requirements concerning a capable infrastructure
and suitable concepts of rail vehicles.

They recognize the impact of alignment, understand the important function of the wheel-rail-contact and estimate the
impact of driving dynamics on the operating program.

e They evaluate the impact of operating concepts on safety and capacity of a rail system.
e They know the infrastructure to provide power supply to rail vehicles with different drive systems.
e The students learn the role of rail vehicles and understand their classification. They understand the basic structure und

know the functions of the main systems. They understand the overall tasks of vehicle system technology.
They learn functions and requirements of car bodies and jugde advantages and disadvantages of design principles. They
know the functions of the car body’s interfaces.

e They know about the basics of running dynamics and bogies.
e The students learn about advantages and disadvantages of different types of traction drives and judge, which one fits best

for each application.
They understand brakes from a vehicular and an operational point of view. They assess the fitness of different brake
systems.

e They know the basic setup of train control management system and understand the most important functions.
e They specify and define suitable vehicle concepts based on requirements for modern rail vehicles.

Content

1

ok whN

Industrial Engineering and Management M.Sc.

Railway System: railway as system, subsystems and interdependencies, definitions, laws, rules, railway and environment,
economic impact

Operation: Transportation, public transport, regional transport, long-distance transport, freight service, scheduling
Infrastructure: rail facilities, track alignment, railway stations, clearance diagram

Wheel-rail-contact: carrying of vehicle mass, adhesion, wheel guidance, current return

Vehicle dynamics: tractive and brake effort, driving resistance, inertial force, load cycles

Signaling and Control: operating procedure, succession of trains, European Train Control System, blocking period,
automatic train control

Traction power supply: power supply of rail vehicles, power networks, filling stations

History (optional)

Vehicle system technology: structure and main systems of rail vehicles

Car body: functions, requirements, design principles, crash elements, interfaces

. Bogies: forces, running gears, axle configuration

Drives: vehicle with/without contact wire, dual-mode vehicle

Brakes: tasks, basics, principles, blending, brake control

Train control management system: definitions, networks, bus systems, components, examples

Vehicle concepts: trams, metros, regional trains, intercity trains, high speed trains, double deck coaches, locomotives,
freight wagons
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6 MODULES Module: Rail System Technology [M-MACH-101274]

Annotation
A bibliography is available for download (llias-platform).

The lectures can be attended in the same term.

Workload

1. Regular attendance: 42 hours
2. Self-study: 42 hours
3. Exam and preparation: 186 hours

Learning type
Lectures

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 131



6 MODULES

m 6.90 Module: Safety, Computing and Law in Highway Engineering [M-BGU-101066]

Responsible:
Organisation:

Module: Safety, Computing and Law in Highway Engineering [M-BGU-101066]

Prof. Dr.-Ing. Ralf Roos
KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)
Credits Recurrence Duration Language Level Version
9 Each winter term 2 semester German 4 2
Mandatory
T-BGU-101804 IT-Based Road Design 3 CR| Zimmermann
T-BGU-101674 Safety Management in Highway Engineering 3 CR| Zimmermann
T-BGU-106615 Laws concerning Traffic and Roads 3 CR [ Honig

Competence Goal

See German version.

Prerequisites

The examination "Design Basics in Highway Engineering" has to be passed. This can be taken either in the module "Design,
Construction, Operation and Maintenance of Highways" (WI4INGBGU1) or can be approved from a previous study (e.g. Civil

Engineering BSc at KIT).

Recommendation
None

Annotation
None
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6 MODULES Module: Sales Management [M-WIWI-101487]

m 6.91 Module: Sales Management [M-WIWI-101487]

Responsible:  Prof. Dr. Martin Klarmann
Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each winter term 1 semester English 4 8

Election notes
The courses "Business Planning for Founders - EUCOR" and the course "International Selling - EUCOR" must be taken together.

Mandatory
T-WIWI-102890 [ Sales Management and Retailing | 3CR | Klarmann
Election block: Ergdnzungsangebot (at most 1 item)
T-WIWI-106137 | Country Manager Simulation 1,5CR| Feurer
T-WIWI-106981 | Digital Marketing and Sales in B2B 1,5 CR | Konhé&user
T-WIWI-110389 | Business Planning for Founders - EUCOR 3 CR| Terzidis
T-WIWI-110381 | International Selling - EUCOR 3 CR| Casenave, Klarmann
T-WIWI-102891 | Price Negotiation and Sales Presentations 1,5 CR | Klarmann, Schréder
Election block: Ergdnzungsangebot (at most 2 items)
T-WIWI-107720 | Market Research 4.5 CR | Klarmann
T-WIWI-102883 | Pricing 4,5 CR| Feurer

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

Competence Goal
Students

¢ have an advanced knowledge about sales management (design and structure of sales systems, relationship with sales
partners and important customers)

¢ have afundamental understanding of price management (in particular consumer behavior of pricing, pricing strategy, price

determination)

are able to handle particularities and challenges in sales management

know several qualitative and quantitative approaches to prepare decisions in Marketing

are able to implement their extensive sales and pricing knowledge in a practical context

have the theoretical knowledge to write a master thesis in Marketing

have the theoretical knowledge to work in/together with the sales department

Prerequisites
The course "Sales Management and Retailing" is compulsory.

Content

The aim of the module is to deepen the sales management knowledge of the students. Theoretical approaches often have a
combined view on marketing and sales, whereas in practical surroundings the sales department is completely separated from the
marketing tasks. Given this fact, we concentrate on pure sales management topics and address different facets of the sales
management.

Annotation
For further information please contact the Marketing and Sales Research Group (marketing.iism.kit.edu).

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES

m 6.92 Module: Seminar Module [M-WIWI-101808]

Responsible:  Studiendekan der KIT-Fakultat fir Wirtschaftswissenschaften
Organisation:  KIT Department of Economics and Management
Partof: Compulsory Elective Modules (mandatory)

Credits Recurrence Language Level
9 Each term German 4

Module: Seminar Module [M-WIWI-101808]

Version
6

Election block: Seminar Wirtschaftswissenschaften, Mathematik und Recht (between 3 and 6 credits)

T-WIWI-103474 | Seminar in Business Administration A (Master)

3CR

Professorenschaft des
Fachbereichs
Betriebswirtschaftslehre

T-WIWI-103476 | Seminar in Business Administration B (Master)

3CR

Professorenschaft des
Fachbereichs
Betriebswirtschaftslehre

T-WIWI-103477 | Seminar in Economics B (Master)

3CR

Professorenschaft des
Fachbereichs
Volkswirtschaftslehre

T-WIWI-103478 | Seminar in Economics A (Master)

3CR

Professorenschaft des
Fachbereichs
Volkswirtschaftslehre

T-WIWI-103479 | Seminar in Informatics A (Master)

3CR

Professorenschaft des
Fachbereichs Informatik

T-WIWI-103480 [ Seminar in Informatics B (Master)

3CR

Professorenschaft des
Fachbereichs Informatik

T-WIWI-103481 | Seminar in Operations Research A (Master)

3CR

Nickel, Rebennack, Stein

T-WIWI-103482 | Seminar in Operations Research B (Master)

3CR

Nickel, Rebennack, Stein

T-WIWI-103483 | Seminar in Statistics A (Master)

3CR

Grothe, Schienle

T-WIWI-103484 | Seminar in Statistics B (Master) 3 CR | Grothe, Schienle
T-INFO-101997 Seminar: Legal Studies | 3 CR| Dreier
T-INFO-105945 Seminar: Legal Studies Il 3CR| Dreier

Election block: Seminar Ingenieurwissenschaften (at most 1 item)
T-MACH-102135 | Conveying Technology and Logistics 3 CR | Furmans, Pagani

T-MACH-109062 | Seminar Production Technology 3 CR | Fleischer, Lanza, Schulze
T-MACH-108737 | Seminar Data-Mining in Production 3CR]| Lanza

T-BGU-100014 Seminar in Transportation 3 CR| Chlond, Vortisch
T-WIWI-108763 | Seminar in Engineering Science Master (approval) 3 CR | Fachvertreter

ingenieurwissenschaftlicher
Fakultaten

T-WIWI-110215 | Wildcard Seminar Module Master 3CR
Election block: SQ-Seminar (between 3 and 4 credits)
T-WIWI-104680 | Wildcard Key Competences Seminar 1 1CR
T-WIWI-104681 | Wildcard Key Competences Seminar 2 2CR
T-WIWI-104682 | Wildcard Key Competences Seminar 3 3CR
T-WIWI-104683 | Wildcard Key Competences Seminar 4 1CR
T-WIWI-104684 | Wildcard Key Competences Seminar 5 2CR
T-WIWI-104685 | Wildcard Key Competences Seminar 6 3CR
T-WIWI-105956 | Wildcard Key Competences Seminar 8 4CR
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6 MODULES Module: Seminar Module [M-WIW!I-101808]

Competence Certificate
The modul examination consists of two seminars and of at least one key qualification (KQ) course (according to §4 (3), 3 of the
examintaion regulation). A detailed description of every singled assessment is given in the specific course characerization.

The final mark for the module is the average of the marks for each of the two seminars weighted by the credits and truncated after
the first decimal. Grades of the KQ courses are not included.

Competence Goal

e Thestudents arein a position to independently handle current, research-based tasks according to scientific criteria.

e They are able to research, analyze, abstract and critically review the information.

e They can draw own conclusions using their interdisciplinary knowledge from the less structured information and
selectively develop current research results.

e They can logically and systematically present the obtained 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.

Prerequisites
The course specific preconditions must be observed.

e Seminars: Two seminars out of the course list, that have at least 3 CP each and are offered by a representative of the
Department of Economics and Management or of the Center for applied legal studies (Department of Informatics), have to
be chosen.

o Alternatively one of the two seminars can be absolved at a engineering department. The seminar has to be offered by a
representative of the respective department as well. The assessment has to meet the demands of the Department of
Economics and Management (active participation, term paper with a workload of at least 80 h, presentation). This
alternative seminar requires an official approval and can be applied at the examination office of the Department of
Economics and Management. Seminars at the institutes wbk and IFL do not require these approval.

e Key Qualification (KQ)-course(s): One or more courses with at least 3 CP in total of additional key qualifications have to be
chosen among the courses [HoC, ZAK, Sprachenzentrum].

Content
Competences which are gained in the seminar module especially prepare the student for composing the final thesis. Within the
term paper and the presentation the student exercises himself in scientific working techniques supported by the supervisor.

Beside advancing skills in techniques of scientific working there are gained integrative key qualifications as well. A detailled
description o these qualifications is given in the section “Key Qualifications” of the module handbook.

Furthermore, the module also includes additional key qualifications provided by the KQ-courses.

Annotation

The listed seminar titles are placeholders. Currently offered seminars of each semester will be published on the websites of the
institutes and in the course catalogue of the KIT. In general, the current seminar topics of each semester are already announced at
the end of the previous semester. Furthermore for some seminars there is an application required.

The available places are listed on the internet: https://portal.wiwi.kit.edu.

Workload
he total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Sensor Technology | [M-ETIT-101158]

m 6.93 Module: Sensor Technology | [M-ETIT-101158]

Responsible:  Dr. Wolfgang Menesklou
Organisation:  KIT Department of Electrical Engineering and Information Technology

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Level Version
9 Each summer term 4 2
Mandatory
T-ETIT-101911 | Sensors | 3CR[Menesklou
Election block: Wahlpflicht (at most 2 items as well as at least 6 credits)
T-ETIT-100706 Sensors and Actuators Laboratory 6 CR | Menesklou
T-ETIT-100707 Seminar Sensors 3 CR | Menesklou
T-MACH-101910 | Microactuators 3 CR| Kohl
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 3CR| Last
T-MACH-105182 | Introduction to Microsystem Technology | 3 CR | Badilita, Jouda,
Korvink
T-MACH-105183 | Introduction to Microsystem Technology Il 3 CR | Jouda, Korvink

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 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 Sensor Technology [23231] is obligatory and has to be attended. The elected courses must not be credited in the module
Sensorik Il [WI4INGETIT5] or other modules.

Before Experimental Laboratories in Sensors and Actuators [23232] the course Sensor Technology [23231] has to be completed
successfully.

Recommendation

Knowledge of electrical engineering is assumed. Therefore it is recommended to attend the courses Electrical Engineering 11 [23224]
beforehand.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Sensor Technology Il [M-ETIT-101159]

m 6.94 Module: Sensor Technology Il [M-ETIT-101159]

Responsible:  Dr. Wolfgang Menesklou
Organisation:  KIT Department of Electrical Engineering and Information Technology

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Level Version
9 Each summer term 1 semester 4 2
Election block: Wahlpflicht (at least 9 credits)
T-ETIT-100706 Sensors and Actuators Laboratory 6 CR | Menesklou
T-ETIT-100707 Seminar Sensors 3 CR | Menesklou
T-MACH-101910 | Microactuators 3CR | Kohl
T-MACH-102164 | Practical Training in Basics of Microsystem Technology 3CR| Last
T-MACH-105182 | Introduction to Microsystem Technology | 3 CR | Badilita, Jouda,
Korvink

T-MACH-105183 | Introduction to Microsystem Technology Il 3 CR | Jouda, Korvink

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 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 student

e acquires fundamental principles in materials science and device technology of sensors.
e applies materials and sensors from the viewpoint of an application or development engineer.

Prerequisites
It is only possible to choose this module in combination with the module Sensor Technology | [WI4INGETIT3]. The module is passed
only after the final partial exam of Sensor Technology | is additionally passed.

Content

The operating principles of the most important sensors are taught. The student will learn to use the acquired knowledge for key
issues relating to select and use sensors. Sensor module | gives an overview of the basic sensor principles. Sensor module |l goes
into specific topics of sensors and actuators further.

Recommendation
Knowledge of electrical engineering is assumed. Therefore it is recommended to attend the courses Electrical Engineering 11 [23224]
beforehand.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 137



6 MODULES Module: Service Analytics [M-WIWI-101506]

m 6.95 Module: Service Analytics [M-WIWI-101506]

Responsible:  Prof. Dr. Hansjérg Fromm
Prof. Dr. Christof Weinhardt

Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 5

Election block: Wahlpflichtangebot (9 credits)
T-WIWI-108715 | Artificial Intelligence in Service Systems 4,5 CR | Satzger
T-WIWI-105777 | Business Intelligence Systems 4,5 CR | Madche, Nadj, Toreini
T-WIWI-102822 | Industrial Services 4,5CR| Fromm
T-WIWI-102899 | Modeling and Analyzing Consumer Behavior with R 4.5 CR | Dorner, Weinhardt
T-WIWI-105778 | Service Analytics A 4,5CR| Fromm
T-WIWI-109940 | 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.

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

Prerequisites
None

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.

Recommendation
The course Service Analytics A[2595501] should be taken.

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Service Design Thinking [M-WIWI-101503]

m 6.96 Module: Service Design Thinking [M-WIWI-101503]

Responsible:  Prof. Dr. Gerhard Satzger
Prof. Dr. Christof Weinhardt

Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester English 4 1
Mandatory
T-WIWI-102849 | Service Design Thinking | 12CR|satzger

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).

Competence Goal

e Deep knowledge of the innovation method Design Thinking, as introduced and promoted by Stanford University

o Development of new, creative solutions through extensive observation of oneself and one's environment, in particular with
regard to the relevant service users

¢ Know how to use prototyping and experimentation to visualize one's ideas, to test and iteratively develop them, and to
converge on a solution

e Learnto apply the method to areal innovation projects issued by industry partners.

Prerequisites
None

Content

e Paper Bike: Learning about the basic method elements by building a paper bike that has to fulfill a given set of challenges.
The bikes will be tested in a race during an international Kick-Off event with other universities of the SUGAR network
(intern. Design Thinking network).

o Design Space Exploration: Exploring the problem space through customer and user observation as well as desk research.

e Critical Function Prototype: Identification of critical features from the customer's perspective that can contribute to the
solution of the overarching problem. Building and testing prototypes that integrate these functionalities.

e Dark Horse Prototype: Inverting earlier assumptions and experiences, which leads to the inclusion of new features and
solutions. Developing radically new ideas are in the focus of this phase.

e Funky Prototype: Integration of the individually tested and successful functions to several complete solution scenarios,
which are further tested and developed.

e Functional Prototype: Selection of successful scenarios from the previous phase and building a higher resolution prototype.
The final solution to the challenge is lade out in detail and tested with users.

¢ Final Prototype: Implementing the functional prototype and presenting it to the customer.

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.

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 (http://sdt-karlsruhe.de).

Furthermore, the KSRI conducts an information event for applicants every year in May.

This module is part of the KSRI Teaching Program ,Digital Service Systems®. For more information see the KSRI Teaching website:
www.ksri.kit.edu/teaching.
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6 MODULES Module: Service Design Thinking [M-WIWI-101503]

Workload
The total amount of work for this module is approx. 270 hours (9 credits). The workload for this course is comparably high as the
course runs in cooperation with partner universities from around the world as well as partner companies. This causes overhead.
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6 MODULES Module: Service Economics and Management [M-WIWI-102754]

m 6.97 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: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 3
Election block: Wahlpflichtangebot (9 credits)
T-WIWI-110280 | Digital Services: Business Models and Transformation 4,5 CR | Satzger
T-WIWI-106201 | Digital Transformation of Organizations 4,5 CR | Madche
T-WIWI-102640 | Market Engineering: Information in Institutions 4,5 CR | Weinhardt

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.

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.

Prerequisites
None

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.

Recommendation
None

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Service Innovation, Design & Engineering [M-WIWI-102806]

m 6.98 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: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version

9 Each term German 4 2
Election block: Wahlpflichtangebot (9 credits)
T-WIWI-105773 | Digital Service Design 4,5 CR | Madche
T-WIWI-102639 | Business Models in the Internet: Planning and Implementation 4,5 CR | Weinhardt
T-WIWI-108437 | Practical Seminar: Information Systems and Service Design 4,5 CR | Madche
T-WIWI-102799 | Practical Seminar Service Innovation 4,5 CR | Satzger
T-WIWI-102641 | 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.

Competence Goal
Students

e know about the challenges, concepts, methods and tools of service innovation management and are able to use them
successfully.

¢ 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

¢ elaborate concrete and problem-solving solutions for practical tasks in teams.

Prerequisites

Dependencies between courses:

The course Practical Seminar Service Innovation cannot be applied in combination with the course Practical Seminar Digital
Service Design.

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.

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].

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
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Service Management [M-WIWI-101448]

m 6.99 Module: Service Management [M-WIWI-101448]

Responsible:  Prof. Dr. Gerhard Satzger
Prof. Dr. Christof Weinhardt

Organisation:  KIT Department of Economics and Management

Part of: Business Administration
Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each term German/English 4 5
Mandatory
T-WIWI-110280 | Digital Services: Business Models and Transformation | 45CR | Satzger
Election block: Ergdnzungsangebot (4,5 credits)
T-WIWI-108715 | Artificial Intelligence in Service Systems 4,5 CR | Satzger
T-WIWI-106201 | Digital Transformation of Organizations 4,5 CR | Madche
T-WIWI-102822 | Industrial Services 4,5 CR| Fromm
T-WIWI-102899 | Modeling and Analyzing Consumer Behavior with R 4,5 CR | Dorner, Weinhardt
T-WIWI-105778 | Service Analytics A 4.5 CR | Fromm
T-WIWI-102641 | Service Innovation 4,5 CR | Satzger

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

¢ understand the basics of developing and managing IT-based services,

¢ understand and apply OR methods in service management,

¢ 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.

Prerequisites
The course "Digital Services: Business Models and Transformation" is compulsory and must be examined.

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.

Recommendation
None

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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6 MODULES Module: Service Operations [M-WIWI-102805]

m 6.100 Module: Service Operations [M-WIWI-102805]

Responsible:  Prof. Dr. Stefan Nickel
Organisation:  KIT Department of Economics and Management

Part of: Operations Research
Compulsory Elective Modules (Operations Research)

Credits Recurrence Language Level Version

9 Each term German 4 6
Election block: Wahlpflichtangebot (at most 2 items)
T-WIWI-102718 | Discrete-Event Simulation in Production and Logistics 4.5 CR [ Nickel
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
Election block: Ergdnzungsangebot (at most 2 items)
T-WIWI-102872 | Challenges in Supply Chain Management | 45CR | Mohr

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.

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

o 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

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.

Students who choose the module in the field "compulsory elective modules" may select any two courses of the module.

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.

Recommendation
The course Practical Seminar Health Care should be combined with the course OR in Health Care Management.

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.
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6 MODULES Module: Service Operations [M-WIWI-102805]

Workload
The total workload for this module is approximately 270 hours. For further information see German version.

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 145



6 MODULES

m 6.101 Module: Sociology [M-GEISTSOZ-101169]

Responsible:  Prof. Dr. Gerd Nollmann
Organisation:  KIT Department of Humanities and Social Sciences

Part of: Compulsory Elective Modules (Recht oder Soziologie)

Credits Recurrence Duration Level
9 Each term 1 semester 4

Module: Sociology [M-GEISTSOZ-101169]

Version
2

Mandatory
T-GEISTSOZ-104565 | Computer Aided Data Analysis OCR| Nollmann
T-GEISTSOZ-109052 | Application of Social Science Methods (WiWi) 9 CR | Nollmann

Competence Goal
The student

Prerequisites

Gains theoretical and methodical knowledge of social processes and structures,
learns a script based data analysis tool (R, Stata, Python),

gathers his/her data within an own framework and/or analyzes complex data,
is able to present his/her work results in a precise and clear way.

Students must pass three excersise sheets within the seminar "Computer based data analysis".

Content

The Sociology module offers students the opportunity to learn a data analysis tool (R, Stata, Python) within the framework of a
two-semester course and to independently transfer this tool to a content-related question. Both the tool and the contents are
determined by the lecturers. The contents can refer to the analysis of large population surveys (SOEP, Microcensus, ALLBUS), to
own experiments, to own field studies or to Big Data analyses.

Annotation

Basic knowledge in multivariate regression and inference statistics is required.
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6 MODULES Module: Specialization in Food Process Engineering [M-CIWVT-101119]

m 6.102 Module: Specialization in Food Process Engineering [M-CIWVT-101119]

Responsible:  Dr. Volker Gaukel
Organisation:  KIT Department of Chemical and Process Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German 4 1
Mandatory
T-CIWVT-101875 | Specialization in Food Process Engineering | 9 CR| Gaukel
Competence Goal

See German version.

Prerequisites
The module "Principles of Food Process Engineering" must be passed.

Content
See courses.
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6 MODULES Module: Specialization in Production Engineering [M-MACH-101284]

m 6.103 Module: Specialization in Production Engineering [M-MACH-101284]

Responsible:  Prof. Dr.-Ing. Volker Schulze
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version

9 Each term German 4 3
Election block: Vertiefung der Produktionstechnik (at least 9 credits)
T-MACH-110176 | Digitalization from Production to the Customer in the Optical Industry 4 CR | Wawerla
T-MACH-105188 | Integrative Strategies in Production and Development of High 4 CR | Schlichtenmayer
Performance Cars
T-MACH-105783 | Learning Factory “Global Production” 4 CR| Lanza
T-MACH-108878 | Laboratory Production Metrology 4 CR | Hafner
T-MACH-110318 | Product- and Production-Concepts for modern Automobiles 4 CR [ Kienzle, Steegmiiller
T-MACH-102107 | Quality Management 4 CR | Lanza
T-MACH-105185 | Control Technology 4 CR [ Gonnheimer
T-MACH-105177 | Metal Forming 3 CR | Herlan
T-MACH-102148 | Gear Cutting Technology 4 CR | Klaiber

Competence Certificate
Oral exams: duration approx. 5 min per credit point

Written exams: duration approx. 20 - 25 min per credit point

Amount, type and scope of the success control can vary according to the individually choice.

Competence Goal
The students

are able to apply the methods of production science to new problems.

are able to analyze and evaluate the suitability of the methods, procedures and techniques for a specific problem.

are able to use their knowledge target-oriented to achieve an efficient production technology.

are able to analyze new situations and choose methods of production science target-oriented based on the analyses, as well
as justifying their selection.

e are able to describe and compare complex production processes exemplarily.

Prerequisites
none

Content
Within this module the students will get to know and learn about production science. Manifold lectures and excursions as part of
several lectures provide specific insights into the field of production science.

Workload
The work load is about 270 hours, corresponding to 9 credit points.

Learning type
Lectures, seminars, workshops, excursions
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6 MODULES Module: Specific Topics in Materials Science [M-MACH-101268]

m 6.104 Module: Specific Topics in Materials Science [M-MACH-101268]

Prof. Dr. Michael Hoffmann
KIT Department of Mechanical Engineering

Responsible:
Organisation:

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Duration Level Version
1 semester 4 2

Credits Recurrence
9 Each term

Election block: Spezielle Werkstoffkunde (at least 9 credits)

T-MACH-102141 | Constitution and Properties of Wearresistant Materials 4 CR| Ulrich
T-MACH-100287 | Introduction to Ceramics 6 CR | Hoffmann
T-MACH-102099 | Experimental Lab Class in Welding Technology, in Groups 4 CR | Dietrich
T-MACH-102111 | Principles of Ceramic and Powder Metallurgy Processing 4 CR | Schell
T-MACH-102154 | Laboratory Laser Materials Processing 4 CR | Schneider
T-MACH-102102 | Physical Basics of Laser Technology 5 CR| Schneider
T-MACH-102137 | Polymer Engineering | 4 CR | Elsner
T-MACH-102138 | Polymer Engineering || 4 CR| Elsner
T-MACH-102103 | Superhard Thin Film Materials 4 CR| Ulrich
T-MACH-100531 [ Systematic Materials Selection 4 CR | Dietrich
T-MACH-102139 | Failure of Structural Materials: Fatigue and Creep 4 CR | Gruber, Gumbsch
T-MACH-102140 | Failure of Structural Materials: Deformation and Fracture 4 CR [ Gumbsch, Weygand
T-MACH-102157 | High Performance Powder Metallurgy Materials 4 CR| Schell
T-MACH-102179 | Structural Ceramics 4 CR [ Hoffmann
T-MACH-102182 | Ceramic Processing Technology 4 CR | Binder
T-MACH-102170 | Structural and Phase Analysis 4 CR | Wagner
T-MACH-105150 | Constitution and Properties of Protective Coatings 4 CR [ Ulrich
T-MACH-105170 | Welding Technology 4 CR | Farajian
T-MACH-105164 | Laser in Automotive Engineering 4 CR | Schneider
T-MACH-105157 | Foundry Technology 4 CR | Wilhelm
T-MACH-105178 | Practical Course Technical Ceramics 1CR| Schell

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 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
Students acquire special basic knowledge in selected areas of materials science and engineering and can apply them to technical
problems. Specific teaching objectives are agreed with the respective coordinator of the course.

Prerequisites
None

Content
See courses.

Workload
The module requires an average workload of 270 hours.
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6 MODULES Module: Stochastic Optimization [M-WIWI-103289]

m 6.105 Module: Stochastic Optimization [M-WIWI-103289]

Responsible:  Prof. Dr. Steffen Rebennack
Organisation:  KIT Department of Economics and Management

Part of: Operations Research
Compulsory Elective Modules (Operations Research)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 8

Election block: Wahlpflichtangebot (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
Election block: Ergdnzungsangebot (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 Il 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-110162 | Optimization Models and Applications 4,5 CR | Sudermann-Merx
T-WIWI-106552 | Simulation of Stochastic Systems 4.5 CR | Grothe, 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.

Competence Goal
The student

¢ 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,

e 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.

Prerequisites
At least one of the courses "Advanced Stochastic Optimization" and "Large-scale Optimization" has to be taken.
Students who choose the module in the field "compulsory elective modules" may select any two courses of the module.

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.

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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6 MODULES Module: Stochastic Optimization [M-WIWI-103289]

Annotation
The course "Introduction to Stochastic Optimization" will be offered until the summer semester 2019 as an additional option in the
elective offer of the module. Thereafter, the course can only be selected in the supplementary offer.

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.

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.
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6 MODULES Module: Student Innovation Lab (SIL) 1 [M-WIWI-105010]

m 6.106 Module: Student Innovation Lab (SIL) 1 [M-WIWI-105010]

Responsible:  Prof. Dr.-Ing. Séren Hohmann
Prof. Dr. Orestis Terzidis

Organisation:  KIT Department of Economics and Management
Part of: Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each winter term English 4 1
Mandatory
T-WIWI-102864 | Entrepreneurship 3 CR| Terzidis
T-WIWI-110166 | SIL Entrepreneurship Project 3 CR| Terzidis
T-WIWI-110287 | SIL Entrepreneurship Emphasis 3 CR| Terzidis

Competence Certificate

The assessment of this module comprises a written examination of 60 minutes on the lecture contents of the lecture
"Entrepreneurship" as well as two seminars. All examinations are graded. In both seminars the following tasks have to be fulfilled:

e "S|L Entrepreneurship Project": Presentation of the Value Profile & submission of the Business Plan
e "SIL Entrepreneurship Emphasis": Submission of price calculation, market potential analysis, competition analysis, financial

plan, risk analysis, decision basis for funding and legal form

In addition, both courses provide for smaller, ungraded tasks to monitor progress.

The grade consists of 60 % of the written examination, 20 % of the examination "SIL Entrepreneurship Project" and 20 % of the

examination "SIL Entrepreneurship Advanced".
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6 MODULES Module: Student Innovation Lab (SIL) 1 [M-WIWI-105010]

Competence Goal
Personal competence

e Ability to reflect: Students can analyse certain elements of their actions in social interaction, critically assess them and

develop alternative actions.

Decision-making ability: Students can prepare a decision template in due time and provide the necessary factual arguments
for alternative decisions and thus make timely decisions.

Interdisciplinary cooperation: Students can recognise the limits of their domain competence and adjust to domains outside
their subject area. The students are able to recognise missing (own) competences and to supplement them with
complementary competences (of other persons in the team). Students can communicate their domain to others and
develop a basic understanding of foreign domains.

Value-based action: Students can use selected tools of psychology to recognize their own values. They can compare these
values with other team members and critically reflect on whether their offers match these values.

Social competence

Ability to cooperate: Students can analyse and assess their cooperation behaviour in the group.
Communication skills: Students can present their information in a convincing, focused and target group-oriented way.
Conflict ability: Students can recognise conflicts at an early stage, analyse conflict situations and name solution concepts.

Innovation and Entrepreneurship Competence

Agile product development: Students can apply methods of agile product development such as Scrum.

Methodical innovation finding: Students can perform user- or technology-centric innovation processes to develop
sustainable value propositions for dedicated target groups (e.g. Design Thinking (DT), Technology Application Selection
(TAS) process).

Orientation on the management of new technology-based companies (NTBF): Students can name the central concepts of
intellectual property and legal form. Students can name the most important tasks of entrepreneurial leadership. They can
identify the relevant forms of business modelling and draw up a business plan. Students know the central approaches to
building an organisation. Students will be able to identify the ownership structure of investments and how to develop a
strategy. The students can name marketing concepts and create a business model.

Create investment readiness: The students are able to create a rudimentary sales and cost planning. Furthermore, they are
able to create a project plan for a company and derive an investment plan from it. The students can present the business
plan to potential investors and develop investor empathy.

Business model development competence: Students are able to use relevant tools for business modelling, e.g. the Business
Model Canvas. Students can develop and evaluate alternative business models.

Dealing with risks:Students can identify the basic risks in terms of desirability, technical feasibility and profitability.
Students can use customer interaction methods to test desirability and willingness to pay. Students can draw up a
rudimentary competitive analysis. Students can identify and identify risks and possible reactions.

Systemic technical competence

Problem-solving competence: Students can analyse, assess and solve a technical problem in a structured way.

o Agile Methodology of System Development: Students can name the different system development processes and apply

them appropriately.

Validation in a volatile environment: Students can perform a technical and economic validation under volatile boundary
conditions. For this purpose they can name the boundary conditions and interpret the results of the validation.

Functional decomposition: Students are able to identify and interpret complex customer needs and derive functional
requirements from them.

Architecture development: The students are able to recognize correlations from the functional requirements and to derive
a suitable system architecture.

Prerequisites
The module can only be completed together with the module M-WIWI-105011 "Student Innovation Lab 2".

An application is required for participation in the modules Student Innovation Lab (SIL) 1 and Student Innovation Lab (SIL) 2.
Information about the application can be found at http://www.kit-student-innovation-lab.de/index.php/for-students/.
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6 MODULES Module: Student Innovation Lab (SIL) 1 [M-WIWI-105010]

Content

In a real laboratory, the module imparts professional, social and personal competences in entrepreneurship and in the respective
technical domain. The aim is to prepare students in the best possible way for an entrepreneurial activity within or outside an
established organisation. Our teaching is research-based and practice-oriented.

As an integral part, the lecture Entrepreneurship offers the theoretical basis and gives an overview of important theoretical
concepts and empirical evidence. Current case studies and practical experiences of successful founders underline the theoretical
and empirical contents. In order to operate a company on a long-term basis, important specialist knowledge is also of decisive
importance. The content of the lecture therefore includes an introduction to Entrepreneurial Marketing and Leadership as well as
the basics of Opportunity Recognition and Business Modeling. Customer-centric development methods, the lean start-up
approach and methods for technology-oriented innovation are presented. Future founders must be able to develop and manage
resources such as financial and human capital, infrastructure and intellectual property. Further aspects relate to the establishment
of an organisation and the financing of one's own project.

The knowledge gained in the lecture Entrepreneurship will be applied in a practice-oriented seminar and in the labs. We use an
action learning approach to complement the knowledge with skills and reflective attitudes. In five-member teams, the students
experience their way from idea generation to the final investor pitch.

With regard to the labs, students have the following options:

e Asaninnovation platform, the Automation Innovation Lab offers flying robots for cooperative swarm solutions.

e The Industry 4.0 Innovation Lab enables innovations in the area of the next industrial revolution with mobile robot
platforms.

¢ Inthe Internet of Things Innovation Lab, innovations in Assisted Living and Smart Housing are made possible by a
comprehensive kit of mobile robots and sensors.

The module also teaches methods of agile system development (Scrum) and the associated validation methods as well as methods
of functional prototyping. Gate plans are applied within the module to determine project progress.

Methods for the reflection of individual & team work are treated and applied as well as group work specific knowledge about
different roles of team members, solution of conflict situations and interdisciplinary teams are obtained.

Annotation
New module starting winter term 2019/2020.

Workload

Total effort for 9 credit points: approx. 270 hours. The distribution is based on the credit points of the courses of the module. 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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6 MODULES Module: Student Innovation Lab (SIL) 2 [M-WIWI-105011]

m 6.107 Module: Student Innovation Lab (SIL) 2 [M-WIWI-105011]

Responsible:  Prof. Dr.-Ing. Séren Hohmann
Prof. Dr.-Ing. Eric Sax
Prof. Dr. Wilhelm Stork
Prof. Dr. Orestis Terzidis
Prof. Dr.-Ing. Thomas Zwick

Organisation:  KIT Department of Economics and Management
Part of: Compulsory Elective Modules (Betriebswirtschaftslehre)

Credits Recurrence Language Level Version
9 Each winter term English 4 1
Mandatory
T-ETIT-110291 Innovation Lab 9 CR | Hohmann, Sax, Stork,

Zwick

Competence Certificate
The examination in this module comprises the submission of graded intermediate results in the form of prototypes (low fidelity and
high fidelity) as well as various technical and economic reports (according to § 4 (2), 3 SPO):

1. Submission of a technical report with requirements list and system architectur
2. Submission of the reflection of the gate plans
3. Presentation of the High-fidelity

The module grade consists of 50% of the evaluation of the low fidelity prototype including intermediate results of a technical and
economic nature and 50% of the evaluation of the high fidelity prototype including intermediate results of a technical and
economic nature.
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6 MODULES Module: Student Innovation Lab (SIL) 2 [M-WIWI-105011]

Competence Goal
Personal competence

e Ability to reflect: Students can analyse certain elements of their actions in social interaction, critically assess them and

develop alternative actions.

Decision-making ability: Students can prepare a decision template in due time and provide the necessary factual arguments
for alternative decisions and thus make timely decisions.

Interdisciplinary cooperation: Students can recognise the limits of their domain competence and adjust to domains outside
their subject area. The students are able to recognise missing (own) competences and to supplement them with
complementary competences (of other persons in the team). Students can communicate their domain to others and
develop a basic understanding of foreign domains.

Value-based action: Students can use selected tools of psychology to recognize their own values. They can compare these
values with other team members and critically reflect on whether their offers match these values.

Social competence

Ability to cooperate: Students can analyse and assess their cooperation behaviour in the group.
Communication skills: Students can present their information in a convincing, focused and target group-oriented way.
Conflict ability: Students can recognise conflicts at an early stage, analyse conflict situations and name solution concepts.

Innovation and Entrepreneurship Competence

Agile product development: Students can apply methods of agile product development such as Scrum.

Methodical innovation finding: Students can perform user- or technology-centric innovation processes to develop
sustainable value propositions for dedicated target groups (e.g. Design Thinking (DT), Technology Application Selection
(TAS) process).

Orientation on the management of new technology-based companies (NTBF): Students can name the central concepts of
intellectual property and legal form. Students can name the most important tasks of entrepreneurial leadership. They can
identify the relevant forms of business modelling and draw up a business plan. Students know the central approaches to
building an organisation. Students will be able to identify the ownership structure of investments and how to develop a
strategy. The students can name marketing concepts and create a business model.

Create investment readiness: The students are able to create a rudimentary sales and cost planning. Furthermore, they are
able to create a project plan for a company and derive an investment plan from it. The students can present the business
plan to potential investors and develop investor empathy.

Business model development competence: Students are able to use relevant tools for business modelling, e.g. the Business
Model Canvas. Students can develop and evaluate alternative business models.

Dealing with risks:Students can identify the basic risks in terms of desirability, technical feasibility and profitability.
Students can use customer interaction methods to test desirability and willingness to pay. Students can draw up a
rudimentary competitive analysis. Students can identify and identify risks and possible reactions.

Systemic technical competence

Problem-solving competence: Students can analyse, assess and solve a technical problem in a structured way.

o Agile Methodology of System Development: Students can name the different system development processes and apply

them appropriately.

Validation in a volatile environment: Students can perform a technical and economic validation under volatile boundary
conditions. For this purpose they can name the boundary conditions and interpret the results of the validation.

Functional decomposition: Students are able to identify and interpret complex customer needs and derive functional
requirements from them.

Architecture development: The students are able to recognize correlations from the functional requirements and to derive
a suitable system architecture.

Prerequisites
The module can only be completed together with the module M-WIWI-105010 "Student Innovation Lab (SIL) 1".

An application is required for participation in the modules Student Innovation Lab (SIL) 1 and Student Innovation Lab (SIL) 2.
Information about the application can be found at http://www.kit-student-innovation-lab.de/index.php/for-students/.
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6 MODULES Module: Student Innovation Lab (SIL) 2 [M-WIWI-105011]

Content

In a real laboratory, the module imparts professional, social and personal competences in entrepreneurship and in the respective
technical domain. The aim is to prepare students in the best possible way for an entrepreneurial activity within or outside an
established organisation. Our teaching is research-based and practice-oriented.

As an integral part, the lecture Entrepreneurship offers the theoretical basis and gives an overview of important theoretical
concepts and empirical evidence. Current case studies and practical experiences of successful founders underline the theoretical
and empirical contents. In order to operate a company on a long-term basis, important specialist knowledge is also of decisive
importance. The content of the lecture therefore includes an introduction to Entrepreneurial Marketing and Leadership as well as
the basics of Opportunity Recognition and Business Modeling. Customer-centric development methods, the lean start-up
approach and methods for technology-oriented innovation are presented. Future founders must be able to develop and manage
resources such as financial and human capital, infrastructure and intellectual property. Further aspects relate to the establishment
of an organisation and the financing of one's own project.

The knowledge gained in the lecture Entrepreneurship will be applied in a practice-oriented seminar and in the labs. We use an
action learning approach to complement the knowledge with skills and reflective attitudes. In five-member teams, the students
experience their way from idea generation to the final investor pitch.

With regard to the labs, students have the following options:

e Asaninnovation platform, the Automation Innovation Lab offers flying robots for cooperative swarm solutions.

e The Industry 4.0 Innovation Lab enables innovations in the area of the next industrial revolution with mobile robot
platforms.

¢ Inthe Internet of Things Innovation Lab, innovations in Assisted Living and Smart Housing are made possible by a
comprehensive kit of mobile robots and sensors.

The module also teaches methods of agile system development (Scrum) and the associated validation methods as well as methods
of functional prototyping. Gate plans are applied within the module to determine project progress.

Methods for the reflection of individual & team work are treated and applied as well as group work specific knowledge about
different roles of team members, solution of conflict situations and interdisciplinary teams are obtained.

Annotation
New module starting winter term 2019/2020.

Workload
The module comprises a total of 270 hours (8 hours attendance time, 213 hours preparation and follow-up time, 49 hours
preparation time for examination), which corresponds to a total of 9 credit points for two semesters.
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6 MODULES Module: Technical Logistics [M-MACH-101279]

m 6.108 Module: Technical Logistics [M-MACH-101279]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Language Level Version
9 Each winter term German 4 3
Mandatory
T-MACH-109919 | Basics of Technical Logistics | 4 CR | Mittwollen, Oellerich
T-MACH-109920 | Basics of Technical Logistics I 5CR

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 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.

T-MACH-109920 "Basics of Technical Logistics 11" is based on T-MACH-109919 "Basics of Technical Logistics I". The contents are
taught one after the other in one course in the winter semester. The individual exams are taken on one day at the end of the
semester.

Competence Goal
The student

e acquires well-founded knowledge on the main topics of technical logistics
e gets anoverview of different applications of technical logistics in practice,
e acquires expertise and understanding about functionality of material handling systems.

Prerequisites
none

Content
The module Technical Logistics provides in-depth basics on the main topics of technical logistics. The module focuses on technical
characteristics of material handling technology. To gain a deeper understanding, the course is accompanied by exercises.

Workload
270 hours
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6 MODULES Module: Transport Infrastructure Policy and Regional Development [M-WIWI-101485]

6.109 Module: Transport Infrastructure Policy and Regional Development [M-
WIWI-101485]

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

Partof:  Economics
Compulsory Elective Modules (Volkswirtschaftslehre)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German/English 4 2

Election block: Wahlpflichtangebot (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.

Competence Goal
The students

¢ 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

Prerequisites
None

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. For further information see German version.
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6 MODULES

m 6.110 Module: Transportation Modelling and Traffic Management [M-BGU-101065]

Prof. Dr.-Ing. Peter Vortisch
KIT Department of Civil Engineering, Geo- and Environmental Sciences

Responsible:
Organisation:

Partof:  Engineering Sciences

Compulsory Elective Modules (Ingenieurwissenschaften)

Module: Transportation Modelling and Traffic Management [M-BGU-101065]

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German/English 4 3
Election block: Pflichtleistung (between 2 and 3 items as well as between 6 and 9 credits)
T-BGU-101797 Methods and Models in Transportation Planning 3 CR| Vortisch
T-BGU-101798 Traffic Engineering 3 CR| Vortisch
T-BGU-101799 Traffic Management and Transport Telematics 3 CR | Vortisch
T-BGU-101800 Traffic Flow Simulation 3 CR | Vortisch
Election block: Wahlpflicht (at most 1 item as well as between 0 and 3 credits)
T-BGU-100010 Transportation Data Analysis 3 CR | Kagerbauer
T-BGU-106611 Freight Transport 3 CR| Chlond
T-BGU-106301 Long-Distance and Air Traffic 3 CR | Chlond
T-BGU-101005 Tendering, Planning and Financing in Public Transport 3 CR| Vortisch
T-BGU-100014 Seminar in Transportation 3 CR [ Chlond, Vortisch
T-WIWI-103174 | Seminar Mobility Services (Master) 3 CR| Satzger, Stryja
T-BGU-103425 Mobility Services and new Forms of Mobility 3 CR| Kagerbauer
T-BGU-103426 Strategic Transport Planning 3 CR | WalBmuth
T-BGU-106608 Information Management for Public Mobility Services 3 CR| Vortisch

Competence Goal

See German version.

Prerequisites
None

Recommendation
None
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6 MODULES

Module: Urban Water Technologies [M-BGU-104448]

m 6.111 Module: Urban Water Technologies [M-BGU-104448]

Responsible:
Organisation:

Dr.-Ing. Stephan Fuchs
KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)
Credits Recurrence Language Level Version
9 Each summer term English 4 1
Mandatory
T-BGU-106600 Urban Water Infrastructure and Management 6 CR| Fuchs
T-BGU-109051 Wastewater and Storm Water Treatment Facilities for Industrial 3 CR | Fuchs, Morck

Engineers

Prerequisites
None

Recommendation
None
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6 MODULES Module: Vehicle Development [M-MACH-101265]

m 6.112 Module: Vehicle Development [M-MACH-101265]

Responsible:  Prof. Dr. Frank Gauterin
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 1 semester German/English 4 3
Election block: Fahrzeugentwicklung (at least 9 credits)
T-MACH-105156 | Vehicle Mechatronics | 3 CR| Ammon
T-MACH-105160 | Fundamentals in the Development of Commercial Vehicles | 1,5CR | Zirn
T-MACH-105161 | Fundamentals in the Development of Commercial Vehicles 1 1,5CR| Zirn
T-MACH-102207 | Tires and Wheel Development for Passenger Cars 3 CR| Leister
T-MACH-105162 | Fundamentals of Automobile Development | 1,5 CR| Frech
T-MACH-105163 | Fundamentals of Automobile Development Il 1,5CR | Frech
T-MACH-102156 | Project Workshop: Automotive Engineering 4.5 CR | Frey, Gauterin, GieB3ler
T-MACH-105172 | Simulation of Coupled Systems 4 CR | Geimer, Xiang
T-MACH-108888 | Simulation of Coupled Systems - Advance 0 CR | Geimer, Xiang

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.

Competence Goal
The student

e knows and understands the procedures in automobile development,
e knows and understands the technical specifications at the development procedures,
e isaware of notable boundaries like legislation.

Prerequisites
None

Content

By taking the module Vehicle Development the students get to know the methods and processes applied in the automobile
industry. They learn the technical particularities which have to be considered during the vehicle development and it is shown how
the numerous single components cooperate in a harmoniously balanced complete vehicle. There is also paid attention on special
boundary conditions like legal requirements.

Recommendation
Knowledge of the content of the courses Engineering Mechanics | [2161238], Engineering Mechanics Il [2162276] and Basics of
Automotive Engineering | [2113805], Basics of Automotive Engineering 11 [2114835] is helpful.

Workload

The total work load for this module is about 270 Hours (9 Credits). The partition of the work load is carried out according to the
credit points of the courses of the module. The work load for courses with 6 credit points is about 180 hours, for courses with 4.5
credit points about 135 hours, for courses with 3 credit points about 90 hours, and for courses with 1.5 credit points about 45
hours. The total number of hours per course results from the time of visiting the lectures and exercises, as well as from the exam
duration and the time that is required to achieve the objectives of the module as an average student with an average performance.

Learning type
The teaching and learning procedures (lecture, lab course, workshop) are described for each course of the module separately.
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6 MODULES Module: Virtual Engineering A[M-MACH-101283]

m 6.113 Module: Virtual Engineering A[M-MACH-101283]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German 4 3
Mandatory
T-MACH-102123 | Virtual Engineering | | 4cr|ovtcharova
Election block: Virtual Engineering A (at least 5 credits)
T-MACH-109933 [ Business Administration for Engineers and IT professionals 4 CR | Sebregondi
T-MACH-102185 | CATIA CAD Training Course 2 CR| Ovtcharova
T-MACH-105312 | CATIA Advanced 4 CR| Ovtcharova
T-MACH-108491 | Digitalization of Products, Services & Production 4 CR | Patzold
T-MACH-102209 [ Information Engineering 3 CR| Ovtcharova
T-MACH-106743 | loT Platform for Engineering 4 CR | Ovtcharova
T-MACH-102153 [ PLM-CAD Workshop 4 CR | Ovtcharova
T-MACH-102181 | PLM for Product Development in Mechatronics 4 CR | Eigner
T-MACH-106740 | Virtual Engineering Lab 4 CR | Ovtcharova
T-MACH-106741 | Virtual Training Factory 4.X 4 CR [ Ovtcharova

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 should:

¢ have basic knowledge about the industrial application of Information Technology in product development,

¢ have understanding about current and future application of information systems in product development processes in the
context of Product Lifecycle Management and Virtual Engineering,

e be able to operate current CAx- and PLM-systems in the product development process

¢ understands demands and relevance of interconnected IT-systems and respective methods for product development

Prerequisites
The course Virtual Engineering 1[2121352] is compulsory modules and must be examined.

Content

The Module Virtual Engineering A gives an overview about product development processes, beginning with requirement
engineering, verification of manufacturing feasibility and virtual operation in the scope of Digital Factory. The guest-lectures
contained in this module complete the content of the lecture with introducing current product development processes focusing.

Workload
Workload at 9 graduate credits / credit points: ca. 270 hours.

e regular attendance: 100 hours
e Preparation and reworking: 50 hours
e Exam and exam revision/preparation: 120 hours

Detailed apportionment results from credit points of the courses of the module
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6 MODULES Module: Virtual Engineering A[M-MACH-101283]

Learning type
Lecture, exercise
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6 MODULES Module: Virtual Engineering B [M-MACH-101281]

m 6.114 Module: Virtual Engineering B [M-MACH-101281]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each term 2 semester German 4 3
Mandatory
T-MACH-102124 | Virtual Engineering I | 4cr|ovtcharova
Election block: Virtual Engineering B (at least 5 credits)
T-MACH-109933 [ Business Administration for Engineers and IT professionals 4 CR | Sebregondi
T-MACH-102185 | CATIA CAD Training Course 2 CR| Ovtcharova
T-MACH-105312 | CATIA Advanced 4 CR| Ovtcharova
T-MACH-108491 | Digitalization of Products, Services & Production 4 CR | Patzold
T-MACH-102209 [ Information Engineering 3 CR| Ovtcharova
T-MACH-106743 | loT Platform for Engineering 4 CR | Ovtcharova
T-MACH-102181 | PLM for Product Development in Mechatronics 4 CR | Eigner
T-MACH-102153 | PLM-CAD Workshop 4 CR| Ovtcharova
T-MACH-106740 | Virtual Engineering Lab 4 CR | Ovtcharova
T-MACH-106741 | Virtual Training Factory 4.X 4 CR [ Ovtcharova

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 should:

e have basic knowledge about industrial practice of Information Technology in the field of product development,

¢ have basic knowledge about innovative visualization techniques like Virtual Reality and feasible application of Virtual
Mock-Ups (VMU) for validating product properties.

¢ |sable to estimate potentials and risks of current Virtual Reality Systems in product development.

¢ understands demands and relevance of interconnected IT-systems and respective methods for product development

Prerequisites
keine

Content
The module Virtual Engineering B communicates basics of Virtual Reality applications and their fields of application for validating
product properties and for supporting product development processes.

Optional courses of this module complete the content with practical application of VR techniques in product development (Virtual
Reality Exercise) and current product development processes.

Workload
Workload at 9 graduate credits / credit points: ca. 270 hours.

e regular attendance: 100 hours
e Preparation and reworking: 50 hours
e Exam and exam revision/preparation: 120 hours

Detailed apportionment results from credit points of the courses of the module
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6 MODULES Module: Virtual Engineering B [M-MACH-101281]

Learning type
Lecture, Exercise.
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6 MODULES Module: Water Chemistry and Water Technology | [M-CIWVT-101121]

m 6.115 Module: Water Chemistry and Water Technology | [M-CIWVT-101121]

Responsible:  Prof. Dr. Harald Horn
Organisation:  KIT Department of Chemical and Process Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Language Level Version
9 Each winter term 1 semester German/English 4 1
Mandatory
T-CIWVT-101900 | Water Chemistry and Water Technology | 6 CR| Horn
T-CIWVT-103351 | Laboratory Work Water Chemistry 4 CR | Abbt-Braun, Horn
Competence Goal
The student

¢ has knowledge of types and sum of the water constituents and their interaction with each other and with the water
molecules,

e knows and understands the basics of water chemistry and the most important methods for the treatment of different types
of raw water.

Prerequisites
none

Content
This module gives the basis to understand the most important methods of raw water treatment.

Therefore types and sum of water constituents and their interaction with each other and with water molecules are introduced. The
effects of the different treatment and purification methods are shown
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6 MODULES Module: Water Chemistry and Water Technology Il [M-CIWVT-101122]

m 6.116 Module: Water Chemistry and Water Technology Il [M-CIWVT-101122]

Responsible:  Prof. Dr. Harald Horn
Organisation:  KIT Department of Chemical and Process Engineering

Partof:  Engineering Sciences
Compulsory Elective Modules (Ingenieurwissenschaften)

Credits Recurrence Duration Level Version
9 Each term 2 semester 4 1
Mandatory
T-CIWVT-101901 | Water Chemistry and Water Technology Il | 9CR| Horn
Competence Goal
The student

¢ has knowledge of types and sum of the water constituents and their interaction with each other and with the water
molecules,

e knows and understands the basics of water chemistry and the most important methods for the treatment of different types
of raw water.

e knows about the different types of water treatment and water purification methods to convert, reduce or concentrate
water constituents,

Prerequisites
The Module "Water Chemistry and Water Technology I" must be passed.

Content
The effects of the different treatment and purification methods are shown and it is explained how they can convert, reduce or
concentrate water constituents.
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7 COURSES

7 Courses
7.1 Course: A Closer Look at Social Innovation [T-WIWI-109932]

Responsible:  Dr. Daniela Beyer
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101507 - Innovation Management
M-WIWI-101507 - Innovation Management

Type Credits Recurrence Version
Examination of another type 3 Irregular 1

Events
S$52019 2545105 Soziale Innovation unter die Lupe 2 SWS Seminar (S) Beyer

genommen
Exams
552019 7900017 Soziale Innovationen unter die Lupe Prafung (PR) Weissenberger-Eibl

genommen

Competence Certificate
Non exam assessment (following §4(2) 3 of the examination regulation). The grade consists of an innovation plan (comparable to an
exposé) (15%), a guideline interview (25%), a presentation of the results (20%) and a seminar paper (40%).

Prerequisites
None

Recommendation
The previous attendance of the lecture Innovation Management is recommended.
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7 COURSES Course: Advanced Empirical Asset Pricing [T-WIWI-110513]

7.2 Course: Advanced Empirical Asset Pricing [T-WIWI-110513]

Responsible:  Jun.-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 Recurrence Version
Written examination 4,5 Each winter term 1
Events
WS 19/20 | 2530569 Advanced Empirical Asset Pricing 2SWS Lecture (V) Thimme
WS 19/20 | 2530570 Ubung zu Advanced Empirical Asset | 1SWS | Practice (U) Thimme
Pricing

Competence Certificate

The success control takes place in form of a written examination (60 min) during the semester break (according to §4(2), 1 SPO). If
the number of participants is low, an oral examination (according to §4 (2), 2 SPO) may also be offered. The examination is offered
every semester and can be repeated at any regular examination date.

A bonus can be acquired through successful participation in the practice. 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.

Below you will find excerpts from events related to this course:

Advanced Empirical Asset Pricing

. Lecture (V)
2530569, WS 19/20, 2 SWS, Language: English, Open in study portal

Notes

In this course we will discuss the fundamentals of Asset Pricing and how to test them. Although this is an Empirical Asset Pricing
course, we deal with some concepts from Asset Pricing Theory that we can test afterwards (CAPM, ICAPM, CCAPM, recursive
utility). Besides, the course will cover the most important empirical methods to do so. For that purpose, we will discuss the
overarching tool Generalized Method of Moments, and the special cases of OLS and FMB regressions. Every second week, we will
meet for a programing session, in which we will look at the data to draw our own conclusions. An introduction to the software
MATLAB will be given at the beginning of the course. Students should bring a laptop to these sessions. Programing skills are not
required but helpful.

We start with a review of the Stochastic Discount Factor, which is already known from the course ,Asset Pricing“. We then derive
the CAPM and the Consumption-CAPM as special cases from the general consumption-savings optimization problem of the
rational investor. In the first part of the course we discuss the CAPM and, as natural extensions, models with multiple factors.
Prominent phenomena such as the value premium and momentum are discussed. In the second part of the lecture we will study
extensions of Consumption-CAPM and study the implications of exotic preferences.
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7 COURSES Course: Advanced Game Theory [T-WIWI-102861]

7.3 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

Part of: M-WIWI-101453 - Applied Strategic Decisions
M-WIWI-101500 - Microeconomic Theory
M-WIWI-101502 - Economic Theory and its Application in Finance

Type Credits Recurrence Version
Written examination 4,5 Each winter term 1
Events
WS 19/20 |2521533 Advanced Game Theory 2 SWS Lecture (V) Reil
WS 19/20 |2521534 Ubung zu Advanced Game Theory | 1SWS Practice (U) Reil3
Exams
$52019 | 7900248 | Advanced Game Theory | Priifung (PR) | Puppe

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
. . Lecture (V)
2521533, WS 19/20, 2 SWS, Language: English, Open in study portal
Learning Content
This course offers an advanced and rigorous treatment of game theory.
Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
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7 COURSES Course: Advanced Information Systems [T-WIWI-110373]

7.4 Course: Advanced Information Systems [T-WIWI-110373]

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

Organisation:  KIT Department of Economics and Management
Partof: M-WIWI-101411 - Information Engineering

Type Credits Recurrence Version
Written examination 5 Each winter term 1
Events
WS 19/20 | 2540450 Advanced Information Systems 2 SWS Lecture (V) Weinhardt, Madche
WS 19/20 | 2540451 1SWS Practice (U) Madche, Weinhardt

Competence Certificate
The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation).

Modeled Conditions
The following conditions have to be fulfilled:

1. Thecourse T-WIWI-109918 - Foundations of Information Systems must not have been started.

Recommendation
None

Annotation
The course starts with a short summary of Information Systems | and II. The course is held in English.

Below you will find excerpts from events related to this course:

Advanced Information Systems

. ) Lecture (V)
2540450, WS 19/20, 2 SWS, Language: German/English, Open in study portal

Description

Information plays a central role in today's society. The resulting structures and processes cannot be explained intuitively with
traditional approaches of economic theory. Formerly, information has only been implicitly treated as a production factor; its role as
a competitive factor used to be neglected. In order to deal with the central role of information we developed the concept of the
'information lifecycle' that systematizes all phases from information generation to information distribution. The state of the art of
economic theory is presented across this information lifecycle within the lectures.

The content of the lecture is deepened in accompanying lecture courses.

Learning Content

Information plays a central role in today’s society. The resulting structures and processes cannot be explained intuitively with
traditional approaches of economic theory. Formerly, information has only been implicitly treated as a production factor; its role as
a competitive factor used to be neglected. In order to deal with the central role of information we developed the concept of the
"information lifecycle" that systematizes all phases from information generation to information distribution. The single phases of
that cycle,

extraction/generation,
storage,

transformation,
evaluation,

marketing

and usage of information

are analyzed from the business administration perspective and the microeconomic perspective. The state of the art of economic
theory is presented across this information lifecycle within the lectures. The content of the lecture is deepened in accompanying
lecture courses.

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 172


https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x182FE9ADE0DB4D55A3FDF9BD76C2F777
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xD2A446F9CE96488CB3AFE78C87DBC073
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x182FE9ADE0DB4D55A3FDF9BD76C2F777

7 COURSES Course: Advanced Information Systems [T-WIWI-110373]

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Literature

e Shapiro, C., Varian, H., Information Rules: A Strategic Guide to the Network Economy. Harvard Business School Press 1999.
e Stahlknecht, P., Hasenkamp, U., Einfiihrung in die Wirtschaftsinformatik. Springer Verlag 7. Auflage, 1999.
e Wirth, H., Electronic Business. Gabler Verlag 2001.
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7 COURSES Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

7.5 Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

Responsible:  Professorenschaft des Fachbereichs Informatik
Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-101472 - Informatics
M-WIWI-101628 - Emphasis in Informatics
M-WIWI-101630 - Electives in Informatics

Type Credits Recurrence Version
Examination of another type 4,5 Each term 1
Events
WS 19/20 | 2512301 Linked Data and the Semantic Web | 3SWS Sure-Vetter, Acosta
Deibe, Kéfer, Heling
WS 19/20 | 2512501 Project lab Cognitive automobiles 3SWS Practical course (P) | Zéllner
and robots
WS 19/20 | 2512600 Project lab Information Service 2 SWS Practical course (P) | Sack
Engineering
Exams
WS 19/20 | 7900038 Linked Data and the Semantic Web Prafung (PR) Sure-Vetter
WS 19/20 | 7900046 Sicherheit Prifung (PR) Volkamer
WS 19/20 | 7900047 Praktikum Betriebliche Informationssysteme: | Prifung (PR) Oberweis
Realisierung innovativer Dienste fur
Studierende
WS 19/20 | 7900102 Advanced Lab Information Service Engineering | Prifung (PR) Sack
WS 19/20 | 7900107 Advanced Lab Cognitive Automobile and Prifung (PR) ZolIner
Robots
WS 19/20 | 7900116 Advanced Lab Security, Usability and Society | Prifung (PR) Volkamer
WS 19/20 | 7900187 Real-World Challenges in Data Science und Prifung (PR) Sure-Vetter
Analytics

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:

Linked Data and the Semantic Web
2512301, WS 19/20, 3 SWS, Language: German/English, Open in study portal
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7 COURSES Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

Notes
Linked Data is a way of publishing data on the web in a machine-understandable fashion. The aim of this practical seminar is to
build applications and devise algorithms that consume, provide, or analyse Linked Data.

The Linked Data principles are a set of practices for data publishing on the web. Linked Data builds on the web architecture and
uses HTTP for data access, and RDF for describing data, thus aiming towards web-scale data integration. There is a vast amount of
data available published according to those principles: recently, 4.5 billion facts have been counted with information about various
domains, including music, movies, geography, natural sciences. Linked Data is also used to make web-pages machine-
understandable, corresponding annotations are considered by the big search engine providers. On a smaller scale, devices on the
Internet of Things can also be accessed using Linked Data which makes the unified processing of device data and data from the web
easy.

In this practical seminar, students will build prototypical applications and devise algorithms that consume, provide, or analyse
Linked Data. Those applications and algorithms can also extend existing applications ranging from databases to mobile apps.

For the seminar, programming skills or knowledge about web development tools/technologies are highly recommended. Basic
knowledge of RDF and SPARQL are also recommended, but may be acquired during the seminar. Students will work in groups.
Seminar meetings will take place as 'Block-Seminar'.

Topics of interest include, but are not limited to:

Travel Security
Geo data
Linked News
Social Media

The exact dates and information for registration will be announced at the event page.

Project lab Cognitive automobiles and robots

i ) Practical course (P)
2512501, WS 19/20, 3 SWS, Language: German/English, Open in study portal

Notes
Learning objectives:

e Students can practically apply knowledge from the Machine Learning lecture in a selected field of current research in
robotics or cognitive automobiles.

e The students master the analysis and solution of corresponding problems in the team.

e The students can evaluate, document and present their concepts and results.

Workload:

The workload of 4.5 credits consists of time of attendance at the test site for the practical implementation of the chosen solution,
as well as the time for literature research and planning/ specification of the planned solution. In addition, a short report and a
presentation of the work carried out will be prepared.

Project lab Information Service Engineering

. . Practical course (P)
2512600, WS 19/20, 2 SWS, Language: English, Open in study portal
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7 COURSES Course: Advanced Lab Informatics (Master) [T-WIWI-110548]

Notes

The ISE project course is based on the summer semester lecture "Information Service Engineering". Goal of the course is to work
on aresearch problem in small groups (3-4 students) related to the ISE lecture topics, i.e. Natural Language Processing, Knowledge
Graphs, and Machine Learning. The solution of the given research problem requires the development of a software
implementation.

The project will be worked on in teams of 3-4 students each, guided by a tutor from the teaching staff.

Required coursework includes:

Mid term presentation (5-10 min)

Final presentation (10-15 min)

Course report (c. 20 pages)

Participation and contribution of the students during the course
Software development and delivery

Notes:

The ISEproject course can also be credited as a seminar.

The project will be worked on in teams of 3-4 students each, guided by a tutor from the teaching staff.
The project course will be restricted to 15 participants.

Participation in the lecture "Information Service Engineering" (summer semester) is required.

ISE Tutor Team:

Dr. Mehwish Alam

M. Sc. Rima Turker

M. Sc. Russa Biswas

M. Sc. Fabian Hoppe

M. Sc. Genet Asefa Gesese
B.Sc. Tabea Tietz
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7 COURSES

Course: Advanced Lab Security [T-WIWI-109786]

7.6 Course: Advanced Lab Security [T-WIWI-109786]

Responsible:  Prof. Dr. Melanie Volkamer

Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-101472 - Informatics
M-WIWI-101628 - Emphasis in Informatics
M-WIWI-101630 - Electives in Informatics
Type Credits Recurrence Version
Examination of another type 45 Each winter term 2
Events
WS 19/20 [2512100 Security 4 SWS Practical course (P) Baumgart, Volkamer,
Mayer, Zarei

Exams
WS 19/20 | 7900046 Sicherheit | Priifung (PR) | Volkamer

Competence Certificate
The alternative exam assessment consists of:

e apractical work
e apresentation and possibly
e awritten seminar thesis

Practical work, presentation and written thesis are weighted according to the course.

Prerequisites
None

Recommendation

Knowledge from the lecture "Information Security" is recommended.

Below you will find excerpts from events related to this course:

Security

2512100, WS 19/20, 4 SWS, Language: German, Open in study portal

Notes

Practical course (P)

The lab deals with the IT security of everyday utensils. Implemented security mechanisms are first theoretically investigated and
put to the test with practical attacks. Finally, countermeasures and suggestions for improvement are worked out. The lab is offered
within the competence center for applied security technologies (KASTEL) and is supervised by several institutes.

The success control takes the form of a final presentation, a thesis and the handing over of the developed code.

More information on https://ilias.studium.kit.edu/goto_produktiv_crs_998421.html
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7 COURSES

7.7 Course: Advanced Lab User Studies in Security [T-WIWI-109271]

Responsible:
Organisation:

Course: Advanced Lab User Studies in Security [T-WIWI-109271]

Prof. Dr. Melanie Volkamer
KIT Department of Economics and Management

Part of: M-WIWI-101472 - Informatics
M-WIWI-101628 - Emphasis in Informatics
M-WIWI-101630 - Electives in Informatics
Type Credits Recurrence Version
Examination of another type 45 Each summer term 2
Events
SS2019 2512552 Praktikum User Studies in Security | 3SWS Practical course (P) Volkamer, Gerber,
and Privacy Mayer

Exams
552019 | 7900129 Advanced Lab User Studies in Security | Priifung (PR) | Volkamer

Competence Certificate

The alternative exam assessment consists of:

e apractical work

e apresentation and possibly

e awritten seminar thesis

Practical work, presentation and written thesis are weighted according to the course.

Prerequisites
None
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7 COURSES Course: Advanced Machine Learning [T-WIWI-109921]

7.8 Course: Advanced Machine Learning [T-WIWI-109921]

Responsible:  Prof. Dr. Andreas Geyer-Schulz
Dr. Abdolreza Nazemi

Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101470 - Data Science: Advanced CRM

Type Credits Recurrence Version
Written examination 4,5 Each summer term 1

Events

SS§2019 2540535 Advanced Machine Learning 2 SWS Lecture (V) Nazemi
552019 2540536 Exercise Advanced Machine 1SWS Practice (U) Nazemi

Learning

Exams

SS§2019 7900227 Advanced Machine Learning Prafung (PR) Geyer-Schulz
552019 7900295 Advanced Machine Learning Prafung (PR) Geyer-Schulz

Competence Certificate

Written examination (60 minutes) according to §4(2), 1 SPO. The exam is considered passed if at least 50 out of a maximum of 100
possible points are achieved. The grades are graded in five steps (best grade 1.0 from 95 points). Details of the grade formation and

scale will be announced in the course.

A bonus can be acquired through successful participation in the practice. 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 exact criteria for awarding a bonus will be announced at the

beginning of the course.

Prerequisites
None

Below you will find excerpts from events related to this course:

Advanced Machine Learning
2540535, SS 2019, 2 SWS, Language: English, Open in study portal

Learning Content
Tentative Course Outline:

Introduction

Statistical Inference

Shrinkage Methods

Model Assessment and Selection

Tree-based Machine Learning Algorithms
Dimensionality Reduction

Neural Networks and Deep Learning

Natural Language Processing with Deep Learning
Support Vector Machine

Workload
Time of attendance

e Attending the lecture: 13 x 90min = 19h 30m
e Attending the exercise classes: 7 x 90min = 10h 30m
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Literature

Alpaydin, E. (2014). Introduction to Machine Learning. Third Edition, MIT Press.

De Prado, M. L. (2018). Advances in Financial Machine Learning. John Wiley & Sons.

Goodfellow, I, Bengio, Y., and A. Courville (2017). Deep Learning. MIT Press. (online available)

Hastie, T., Tibshirani, R., and J. Friedman (2009). Elements of Statistical Learning. Second Edition. Springer. (online

available)

e Leskovec, J., Rajaraman, A,, Ullman, J. D., (2014). Mining of Massive Datasets. Cambridge University Press. (online
available)

e Witten, I. H., Eibe, F., Hall, M. A,, Pal, C. J. (2016). Data Mining: Practical Machine Learning Tools and Techniques. Morgan

Kaufmann.
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7 COURSES Course: Advanced Management Accounting [T-WIWI-102885]

7.9 Course: Advanced Management Accounting [T-WIWI-102885]

Responsible:  Prof. Dr. Marcus Wouters
Organisation:  KIT Department of Economics and Management
Partof: M-WIWI-101510 - Cross-Functional Management Accounting

Type Credits Recurrence Version
Oral examination 4,5 Each winter term 2
Events
WS 19/20 | 2579907 | Advanced Management Accounting | 4 SWS | Lecture (V) | Wouters, Riar
Exams
WS 19/20 | 79-2579907-00 | Advanced Management Accounting | Prifung (PR) | Wouters

Competence Certificate
The assessment consists of an oral exam (30 min) (according to 84 (2), 2 of the examination regulation). The exam takes place in
every semester. Re-examinations are offered at every ordinary examination date.

Prerequisites
None.

Recommendation
The course requires significant prior knowledge of Management Accounting, similar to the content of the courses MA 1 and 2,
although completion of these particular courses is not a formal requirement.

Annotation
This course is held in English. Lectures and tutorials are integrated.

The course is compulsory and must be examined.

Students who are interested in attending this course should send an e-mail to Professor Wouters (marc.woutersdkit.edu).

Below you will find excerpts from events related to this course:

Advanced Management Accounting

. . Lecture (V)
2579907, WS 19/20, 4 SWS, Language: English, Open in study portal
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7 COURSES Course: Advanced Management Accounting [T-WIWI-102885]

Notes
This course is held in English. Students who are interested in attending this course should send an e-mail to Professor Wouters
(marc.wouters@kit.edu).

Inhalt:

e The course addresses several topics where management accounting is strongly related to marketing, finance, or
organization and strategy, such as customer value propositions, financial performance measures, managing new product
development, and technology investment decisions.

Learning objectives:

o Students will be able to consider advanced management accounting methods in an interdisciplinary way and to apply these
to managerial decision-making problems in operations and innovation.
o They will also be able to identify relevant research results on such methods.

Examination:

e The assessment consists of an oral exam (20 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation).
o The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Required prior Courses:
e The course is compulsory and must be examined.
Recommendations:

e The course requires significant prior knowledge of Management Accounting, similar to the content of the courses MA 1 and
2, although completion of these particular courses is not a formal requirement.

Workload:

e The total workload for this course is approximately 135.0 hours. For further information see German version.

Learning Content

The course addresses several topics where management accounting is strongly related to marketing, finance, or organization and
strategy, such as customer value propositions, financial performance measures, managing new product development, and
technology investment decisions.

Annotation
This course is held in English. Students who are interested in attending this course should send an e-mail to Professor Wouters
(marc.wouters?kit.edu).

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Literature is mostly made available via ILIAS.
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7 COURSES Course: Advanced Management Accounting 2 [T-WIWI-110179]

7.10 Course: Advanced Management Accounting 2 [T-WIWI-110179]

Responsible:  Prof. Dr. Marcus Wouters
Organisation:  KIT Department of Economics and Management
Partof: M-WIWI-101510 - Cross-Functional Management Accounting

Type Credits Recurrence Version
Oral examination 4,5 Each summer term 1

Competence Certificate
The assessment consists of an oral exam (30 min) (according to 84 (2), 2 of the examination regulation). The exam takes place in
every semester. Re-examinations are offered at every ordinary examination date.

Prerequisites
None.

Recommendation
The course requires significant prior knowledge of Management Accounting, similar to the content of the courses MA 1 and 2,
although completion of these particular courses is not a formal requirement.

Annotation
This course is held in English. Lectures and tutorials are integrated.

Students who are interested in attending this course should send an e-mail to Professor Wouters (marc.woutersdkit.edu).

Industrial Engineering and Management M.Sc.

Module Handbook as of 15.10.2019 183



7 COURSES

7.11 Course: Advanced Statistics [T-WIWI-103123]

Responsible:  Prof. Dr. Oliver Grothe

Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101637 - Analytics and Statistics

Course: Advanced Statistics [T-WIWI-103123]

Type Credits Recurrence Version
Written examination 4,5 Each winter term 1

Events

WS 19/20 | 2550552 Statistik fur Fortgeschrittene 2SWS Lecture (V) Grothe

WS 19/20 | 2550553 Ubung zu Statistik fiir 2 SWS Practice (U) Grothe, Kaplan

Fortgeschrittene
Exams
$52019 | 7900096 Advanced Statistics | Priifung (PR) | Grothe

Competence Certificate

The assessment of this course is a written examination (60 min) according to §4(2), 1 of the examination regulation. A bonus
program can improve the grade by one grade level (i.e. by 0.3 or 0.4). The exam is offered every semester. Re-examinations are

offered only for repeaters.

Prerequisites
None

Annotation
New course starting winter term 2015/2016

Below you will find excerpts from events related to this course:

Statistik flr Fortgeschrittene
2550552, WS 19/20, 2 SWS, Open in study portal

Learning Content

Basic principles

Types of convergence and limit theorems
Multivariate Distributions

Copulas

Simulation techniques, Bootstrap
Statistical Estimation

Statistical Testing

Simulation studies

Literature
Comprehensive lecture notes
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7 COURSES Course: Advanced Stochastic Optimization [T-WIWI-106548]

7.12 Course: Advanced Stochastic Optimization [T-WIWI-106548]

Responsible:  Prof. Dr. Steffen Rebennack
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101473 - Mathematical Programming
M-WIWI-103289 - Stochastic Optimization

Type Credits Recurrence Version
Written examination 4,5 Irregular 1

Competence Certificate

The assessment consists of a written exam (60 minutes) according to Section 4(2), 1 of the examination regulation. The exam takes
place in every the semester.

Prerequisites
None.
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7 COURSES Course: Advanced Topics in Economic Theory [T-WIWI-102609]

7.13 Course: Advanced Topics in Economic Theory [T-WIWI-102609]

Responsible:  Prof. Dr. Kay Mitusch
Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101406 - Network Economics
M-WIWI-101497 - Agglomeration and Innovation

M-WIWI-101500 - Microeconomic Theory
M-WIWI-101502 - Economic Theory and its Application in Finance

Type Credits Recurrence Version
Written examination 4,5 Irregular 1
Events
SS§2019 2520527 Advanced Topics in Economic 2 SWS Lecture (V) Mitusch, Scheffel
Theory
552019 2520528 Ubung zu Advanced Topics in 1SWS Practice (U) Pegorari
Economic Theory
Exams
SS 2019 00227 Advanced Topics in Economic Theory Prafung (PR) Mitusch, Scheffel
552019 7900291 Advanced Topics in Economic Theory Prafung (PR) Mitusch, Scheffel

Competence Certificate
The course T-WIWI-102609 "Advanced Topics in Economic Theory" restarts in summer term 2019.

The assessment consists of a written exam (60min) (following §4(2), 1 of the examination regulation) at the end of the lecture
period or at the beginning of the following semester.

Prerequisites
None

Recommendation

This course is designed for advanced Master students with a strong interest in economic theory and mathematical models.
Bachelor students who would like to participate are free to do so, but should be aware that the level is much more advanced thanin
other courses of their curriculum.

Below you will find excerpts from events related to this course:

Advanced Topics in Economic Theory

) ) Lecture (V)
2520527,SS 2019, 2 SWS, Language: English, Open in study portal

Learning Content

The course deals with basic elements of modern economic theory. It is divided into two parts. The first part introduces the
microeconomic foundations of general equilibrium a la Debreu ("The Theory of Value", 1959) and Hildenbrand/Kirman
("Equilibrium Analysis",1988). The second part deals with asymmetric information and introduces the basic techniques of contract
theory.

The course is largely based on the textbook "Microeconomic Theory" (Chapters 1-5, 10, 13-20) by A.Mas-Colell, M.D.Whinston,
and J.R.Green.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
The course is based on the excellent textbook "Microeconomic Theory" (Chapters 1-5, 10, 13-20) by A.Mas-Colell, M.D.Whinston,
and J.R.Green.
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7 COURSES Course: Airport Logistics [T-MACH-105175]

7.14 Course: Airport Logistics [T-MACH-105175]

Responsible:  Dr.-Ing. André Richter
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101263 - Introduction to Logistics
M-MACH-101278 - Material Flow in Networked Logistic Systems
M-MACH-101280 - Logistics in Value Chain Networks
M-MACH-104888 - Advanced Module Logistics

Type Credits Recurrence Version
Oral examination 3 Each winter term 2
Events
WS19/20 | 2117056 | Airport logistics | 25ws | Lecture (v) Richter

Competence Certificate
The assessment consists of an oral exam (20 min.) taking place in the recess period according to § 4 paragraph 2 Nr. 2 of the
examination regulation.

Prerequisites
none

Below you will find excerpts from events related to this course:

Airport logistics

] Lecture (V)
2117056, WS 19/20, 2 SWS, Language: German, Open in study portal
Description
Media:
presentations
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7 COURSES Course: Airport Logistics [T-MACH-105175]

Notes
Media
Presentations

Learning content

Introduction

Airport installations
Luggage transport
Passenger transport
Security on the airport
Legal bases of the air traffic
Freight on the airport

Learning goals
The students are able to:

e Describe material handling and informations technology activities on airports,
o Evaluate processes and systems on airports as the law stands, and
e Choose appropriate processes and material handling systems for airports.

Recommendations
None

Workload
Regular attendance: 21 hours
Self-study: 99 hours

Note

Limited number of participants: allocation of places in sequence of registration (first come first served). Registration via "ILIAS"
mandatory.

Personal presence during lectures mandatory.

Learning Content
Introduction

airport installations
luggage transport
passenger transport
security on the airport
legal bases of the air traffic
freight on the airport

Annotation
Limited number of participants: allocation of places in sequence of application (first come first served)
Application via "ILIAS" mandatory

personal presence during lectures mandatory

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
,Gepacklogistik auf Flughafen a http://www.springer.com/de/book/9783642328527
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7 COURSES Course: Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines [T-MACH-105173]

T 7.15 Course: Analysis of Exhaust Gas and Lubricating Oil in Combustion Engines [T-

MACH-105173]

Responsible:  Dr.-Ing. Marcus Gohl

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101303 - Combustion Engines I

Type Credits Recurrence Version
Oral examination 4 Each summer term 1
Events
552019 2134150 Analysis of Exhaust Gas und 2 SWS Lecture (V) Gohl
Lubricating Oil in Combustion
Engines
Exams
SS 2019 76--T-Mach-105173 | Analysis of Exhaust Gas and Lubricating Oil | Prifung (PR) Gohl
in Combustion Engines
WS 19/20 | 76-T-MACH-105173 | Analysis of Exhaust Gas and Lubricating Oil | Prifung (PR) Koch
in Combustion Engines

Competence Certificate

Letter of attendance or oral exam (25 minutes, no auxillary means)

Prerequisites
none

Below you will find excerpts from events related to this course:

Analysis of Exhaust Gas und Lubricating Oil in Combustion Engines
2134150, SS 2019, 2 SWS, Language: German, Open in study portal

Description
Media:

Lecture with Powerpoint slides

Learning Content

Lecture (V)

The students get involved in the application of different measurement techniques in the field of exhaust gas and lubricating oil
analysis. The functional principles of the systems as well as the application areas of the latter are discussed. In addition to a general

overview of standard applications, current specific development and research activities are introduced.

Workload
regular attendance: 24 hrs

self study: 96 hrs

Literature

The lecture documents are distributed during the courses.
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7 COURSES

Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

7.16 Course: Analysis Tools for Combustion Diagnostics [T-MACH-105167]

Responsible:  Jirgen Pfeil

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101303 - Combustion Engines Il

Type Credits Recurrence Version
Oral examination 4 Each summer term 1
Events
SS§2019 2134134 Analysis tools for combustion 2 SWS Lecture (V) Pfeil
diagnostics
Exams
WS 19/20 | 76-T-MACH-105167 | Analysis Tools for Combustion Diagnostics | Prifung (PR) | Koch

Competence Certificate

oral examination, Duration: 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Analysis tools for combustion diagnostics
2134134,SS 2019, 2 SWS, Language: German, Open in study portal

Learning Content

energy balance at the engine

energy conversion in the combustion chamber

thermodynamics of the combustion process

flow velocities

flame propagation

special measurement techniques

Workload

regular attendance: 24 hours

self-study: 96 hours

Literature

Lecture notes available in the lectures
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7 COURSES

Course: Analyzing and Evaluating Innovation Processes [T-WIWI-108774]

7.17 Course: Analyzing and Evaluating Innovation Processes [T-WIWI-108774]

Responsible:  Dr. Daniela Beyer

Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101507 - Innovation Management
M-WIWI-101507 - Innovation Management

Type

Examination of another type

Credits Recurrence Version
3 Each winter term 1

Events

WS 19/20 | 2545108

| Innovation Processes Live

| 2 SWS | Seminar (S) | Beyer

Competence Certificate

Non exam assessment (following 8§4(2) 3 of the examination regulation).

Innovation plan (exposé) (20%), Guided interviews/ quantitative survey (20%), presentation of results (20%), seminar paper (about

5 pages per person) (40%).

Prerequisites
None

Recommendation

Prior attendance of the course Innovation Management is recommended.
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7 COURSES

7.18 Course: Application of Social Science Methods (WiWi) [T-GEISTSOZ-109052]

Responsible:
Organisation:

Course: Application of Social Science Methods (WiWi) [T-GEISTSOZ-109052]

Prof. Dr. Gerd Nollmann
KIT Department of Humanities and Social Sciences

Partof: M-GEISTSOZ-101169 - Sociology
Type Credits Recurrence Version
Examination of another type 9 Each term 2

Events
SS§2019 5011006 Methodenanwendung/ 2 SWS Seminar (S) Nollmann

Projektseminar: Von Chatbots und

Robojournalisten: Natural Language

Processing mit Deep Learning
Exams
S52019 7400368 Application of Social Science Methods Prifung (PR) Nollmann
552019 7400453 Application of Social Science Methods (WiWi) | Prifung (PR) Nollmann
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7 COURSES Course: Applied Econometrics [T-WIWI-103125]

7.19 Course: Applied Econometrics [T-WIWI-103125]

Responsible:  Prof. Dr. Melanie Schienle
Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101638 - Econometrics and Statistics |

Type Credits Recurrence Version
Written examination 4,5 Irregular 1

Competence Certificate

The assessment of this course is a written examination (90 min) according to §4(2), 1 of the examination regulation.

Prerequisites
None

Annotation
The course is not offered regularly.
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7 COURSES Course: Applied Informatics - Principles of Internet Computing: Foundations
for Emerging Technologies and Future Services [T-WIWI-110339]

7.20 Course: Applied Informatics - Principles of Internet Computing: Foundations for
Emerging Technologies and Future Services [T-WIWI-110339]

Responsible:  Prof. Dr. Ali Sunyaev
Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-101472 - Informatics
M-WIWI-101628 - Emphasis in Informatics
M-WIWI-101630 - Electives in Informatics

Type Credits Recurrence Version
Written examination 45 Each summer term 1
Events
S$52019 2511032 Applied Informatics Il - Principles of | 2 SWS Lecture (V) Sunyaev
Internet Computing: Foundations
for Emerging Technologies and
Future Services
$52019 2511033 Ubungen zu Angewandte 1SWS | Practice (U) Sunyaev
Informatik Il - Internet Computing
Exams
WS 19/20 | 7900004 Applied Informatics - Principles of Internet Priifung (PR) Sunyaev
Computing: Foundations for Emerging
Technologies and Future Services

Competence Certificate

The assessment consists of a written exam (120 min) according to Section 4(2), 1 of the examination regulation. The successful
completion of the exercises is recommended for the written exam, which is offered at the end of the winter semester and at the
end of the summer semester.

By successful processing the exercises a bonus can be obtained. If the grade of the written exam is at least 4.0 and at most 1.3, the
bonus will improve it by one grade level (i.e. by 0.3 or 0.4).

Prerequisites
None

Annotation
Replaces from winter semester 2019/2020 T-WIWI-109445 "Applied Informatics - Internet Computing".

Below you will find excerpts from events related to this course:

Applied Informatics Il - Principles of Internet Computing: Foundations for Emerging
Technologies and Future Services Lecture (V)
2511032,SS 2019, 2 SWS, Language: German, Open in study portal

Learning Content

The lecture Applied Computer Science Il provides insights into fundamental concepts and future technologies of distributed
systems and Internet computing. Students should be able to select, design and apply the presented concepts and technologies. The
course first introduces basic concepts of distributed systems (e.g. design of architectures for distributed systems, internet
architectures, web services, middleware).

In the second part of the course, emerging technologies of Internet computing will be examined in depth. These include, among
others:

Cloud Computing
Edge & Fog Computing
Internet of Things
Blockchain

Artificial Intelligence
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Course: Applied Informatics - Principles of Internet Computing: Foundations

7 COURSES for Emerging Technologies and Future Services [T-WIWI-110339]

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Literature
Tbain the lecture.
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7 COURSES

Course: Artificial Intelligence in Service Systems [T-WIWI-108715]

7.21 Course: Artificial Intelligence in Service Systems [T-WIWI-108715]

Responsible:
Organisation:

Prof. Dr. Gerhard Satzger
KIT Department of Economics and Management

Partof: M-WIWI-101448 - Service Management
M-WIWI-101506 - Service Analytics
Type Credits Recurrence Version
Written examination 4,5 Each winter term 1
Events
WS 19/20 | 2595650 Artificial Intelligence in Service 2SWS Lecture (V) Kahl
Systems
Exams
S52019 7900065 Artificial Intelligence in Service Systems | Prifung (PR) | Satzger

Competence Certificate

The assessment consists of a written exam (60 min). Successful completion of the exercises is a prerequisite for admission to the

written exam.

Prerequisites
None

Below you will find excerpts from events related to this course:

Artificial Intelligence in Service Systems
2595650, WS 19/20, 2 SWS, Language: English, Open in study portal

Learning Content
Artificial Intelligence and the application of machine learning is becoming more and more popular to solve relevant business
challenges. However, it is not only important to be familiar with precise algorithms, but rather a general understanding of the
necessary steps with a holistic view—from real-world challenge to successful deployment of an Al. As part of this course, we teach
the complete lifecycle of an Al project with a focus on supervised machine learning challenges. We do so by also teaching the use of
Python and the required packages like scikit-learn and tensorflow with exemplary data. We then take this knowledge to the more
complex case of service systems with different entities (e.g. companies) who interact with each other and show possibilities on how
to derive holistic insights. Two possibilities to do so are the use of meta and transfer machine learning, where we teach insights in
their theory, design and application.
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7 COURSES Course: Asset Pricing [T-WIWI-102647]

7.22 Course: Asset Pricing [T-WIWI-102647]

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

Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101480 - Finance 3
M-WIWI-101482 - Finance 1
M-WIWI-101483 - Finance 2
M-WIWI-101502 - Economic Theory and its Application in Finance

Type Credits Recurrence Version
Written examination 4,5 Each summer term 2

Events

S$52019 2530555 Asset Pricing 2 SWS Lecture (V) Uhrig-Homburg
S52019 2530556 Ubung zu Asset Pricing 1SWS | Practice (U) Uhrig-Homburg,

Reichenbacher

Exams

$52019 | 7900110 Asset Pricing | Priifung (PR) | Uhrig-Homburg

Competence Certificate

The success control takes place in form of a written examination (75 min) during the semester break (according to §4(2), 1 SPO).
The examination is offered every semester and can be repeated at any regular examination date.

A bonus can be acquired through successful participation in the practice. 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.

Prerequisites
None

Recommendation
We strongly recommend knowledge of the basic topics in investments (bachelor course), which will be necessary to be able to
follow the course.

Below you will find excerpts from events related to this course:

Asset Pricing

) Lecture (V)
2530555, 5SS 2019, 2 SWS, Language: German, Open in study portal

Description

The lecture deals with the diverse issues arising in the context of measuring and controlling credit risk. At first, the theoretical and
empirical relations between ratings, probabilities of default, and credit spreads are analysed. After that, the focus is on the
valuation of credit risk. Finally, the management of credit risk, e.g. using credit derivatives and credit portfolio analysis, is
examined, and the legal framework and its implications are discussed

Learning Content

This lecture deals with the valuation of risky cash flows. A stochastic discount model and a central equation will be introduced,
which form the basis of nearly every valuation model in finance. That includes the valuation of stocks, bonds and derivatives. The
first part of the lecture will present the theory, the second part covers empirical questions related to this approach.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
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7 COURSES Course: Asset Pricing [T-WIWI-102647]

Literature
Basic literature

e Asset pricing/ Cochrane, J.H. - Rev. ed., Princeton Univ. Press, 2005.
Elective literature
¢ Investments and Portfolio Management / Bodie, Z., Kane, A., Marcus, A.J. - 9. ed., McGraw-Hill, 2011.

e The econometrics of financial markets / Campbell, J.Y., Lo, AW., MacKinlay, A.C. - 2. printing, with corrections, Princeton
Univ. Press, 1997.
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7 COURSES Course: Auction Theory [T-WIWI-102613]

7.23 Course: Auction Theory [T-WIWI-102613]

Responsible:  Prof. Dr. Karl-Martin Ehrhart
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101446 - Market Engineering
M-WIWI-101453 - Applied Strategic Decisions
M-WIWI-101500 - Microeconomic Theory

Type Credits Recurrence Version
Written examination 4,5 Each winter term 1
Events
WS 19/20 | 2520408 Auktionstheorie 2 SWS Lecture (V) Ehrhart
WS 19/20 | 2520409 Ubungen zu Auktionstheorie 1SWS Practice (U) Ehrhart
Exams
$52019 | 7900255 Auction Theory | Priifung (PR) | Enrhart

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.

Prerequisites

None

Below you will find excerpts from events related to this course:

Auktionstheorie
2520408, WS 19/20, 2 SWS, Open in study portal

Learning Content

Lecture (V)

This course deals with the analysis and modeling of auction which are based on game theory. This also includes aspects of applying

and designing auctions as well as experiences with auctions. Main topics are:

Single- and multi-unit auctions

Selling and procurement auctions
Electronic auctions (e.g. eBay, C2C, B2B)
Multi-attributive auctions.

Annotation
We suggest to attend either Game Theory | or Decision Theory beforehand.

Workload

The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature

Ehrhart, K.-M. und S. Seifert: Auktionstheorie, Skript zur Vorlesung, KIT, 2011
Krishna, V.: Auction Theory, Academic Press, Second Edition, 2010
Milgrom, P.: Putting Auction Theory to Work, Cambridge University Press, 2004

Industrial Engineering and Management M.Sc.
Module Handbook as of 15.10.2019
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7 COURSES Course: Automated Manufacturing Systems [T-MACH-102162]

7.24 Course: Automated Manufacturing Systems [T-MACH-102162]

Responsible:  Prof. Dr.-Ing. Jiirgen Fleischer
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101298 - Automated Manufacturing Systems

Type Credits Recurrence Version
Written examination 9 Each summer term 2

Events

S$52019 2150904 Automated Manufacturing | 6 SWS Lecture / Practice Fleischer

Systems (VO)

Exams

S$52019 76-T-MACH-102162 Automated Manufacturing Systems Prifung (PR) Fleischer
552019 76-T-MACH-102162-MIT | Automated Manufacturing Systems Prafung (PR) Fleischer

Competence Certificate
written exam (120 minutes)

Prerequisites
"T-MACH-108844 - Automatisierte Produktionsanlagen" must not be commenced.

Below you will find excerpts from events related to this course:

Automated Manufacturing Systems

) Lecture / Practice (VU)
2150904, SS 2019, 6 SWS, Language: German, Open in study portal
Description
Media:
Lecture notes will be provided in llias (https://ilias.studium.kit.edu/)
Industrial Engineering and Management M.Sc. 200
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7 COURSES Course: Automated Manufacturing Systems [T-MACH-102162]

Notes
The lecture provides an overview of the structure and functioning of automated manufacturing systems. In the introduction
chapter the basic elements for the realization of automated manufacturing systems are given. This includes:

Drive and control technology

Handling technology for handling work pieces and tools

Industrial Robotics

Quality assurance in automated manufacturing

automatic machines, cells, centers and systems for manufacturing and assembly
structures of multi-machine systems

planning of automated manufacturing systems

Aninterdisciplinary view of these subareas enables Industry 4.0 solutions.

In the second part of the lecture, the basics are illustrated using implemented manufacturing processes for the production of
automotive components (chassis and drive technology).The analysis of automated manufacturing systems for manufacturing of
defined components is also included.

In the field of vehicle power train both, the automated manufacturing process for the production of the conventional internal-
combustion engine and the automated manufacturing process for the production of the prospective electric power train

(electric motor and battery) are considered. In the field of car body, the focus is on the analysis of the process chain for the
automated manufacturing of conventional sheet metal body parts, as well as for automated manufacturing of body components
made out of

fiber-reinforced plastics.

Within tutorials, the contents from the lecture are advanced and applied to specific problems and tasks.

Learning Outcomes:
The students ...

e are able to analyze implemented automated manufacturing systems and describe their components.

e are capable to assess the implemented examples of implemented automated manufacturing systems and apply them to new
problems.

e are able to name automation tasks in manufacturing plants and name the components which are necessary for the
implementation of each automation task.

e are capable with respect to a given task to plan the configuration of an automated manufacturing system and to determine
the necessary components to its realization.

e are able to design and select components for a given use case of the categories: "Handling Technology", "Industrial
Robotics", "Sensory" and "Controls".

e are capable to compare different concepts for multi-machine systems and select a suitable concept for a given use case.

Workload:

MACH:

regular attendance: 63 hours
self-study: 177 hours

WING:

regular attendance: 63 hours
self-study: 207 hours
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7 COURSES Course: Automated Manufacturing Systems [T-MACH-102162]

Learning Content
The lecture provides an overview of the structure and functioning of automated manufacturing systems. In the introduction
chapter the basic elements for the realization of automated manufacturing systems are given. This includes:

Drive and control technology

Handling technology for handling work pieces and tools

Industrial Robotics

Quality assurance in automated manufacturing

automatic machines, cells, centers and systems for manufacturing and assembly
structures of multi-machine systems

planning of automated manufacturing systems

Aninterdisciplinary view of these subareas enables Industry 4.0 solutions.

In the second part of the lecture, the basics are illustrated using implemented manufacturing processes for the production of
automotive components (chassis and drive technology).The analysis of automated manufacturing systems for manufacturing of
defined components is also included.

In the field of vehicle power train both, the automated manufacturing process for the production of the conventional internal-
combustion engine and the automated manufacturing process for the production of the prospective electric power train

(electric motor and battery) are considered. In the field of car body, the focus is on the analysis of the process chain for the
automated manufacturing of conventional sheet metal body parts, as well as for automated manufacturing of body components
made out of

fiber-reinforced plastics.

Within tutorials, the contents from the lecture are advanced and applied to specific problems and tasks.

Annotation
None

Workload

MACH:

regular attendance: 63 hours
self-study: 177 hours
WING/TVWL:

regular attendance: 63 hours
self-study: 207 hours

Literature
Lecture Notes
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7 COURSES

7.25 Course: Automation of Discrete Event and Hybrid Systems [T-ETIT-100981]

Responsible:
Organisation:

Course: Automation of Discrete Event and Hybrid Systems [T-ETIT-100981]

Prof. Dr.-Ing. S6ren Hohmann
KIT Department of Electrical Engineering and Information Technology

Partof: M-ETIT-101157 - Control Engineering Il
Type Credits Recurrence Version
Oral examination 3 Each summer term 1

Events

S$52019 2303160 Automatisierung ereignisdiskreter [ 2 SWS Lecture (V) Kluwe
und hybrider Systeme

Exams

S$52019 7303160 Automation of Discrete Event and Hybrid Prifung (PR) Kluwe
Systems

WS 19/20 | 7303160 Automation of Discrete Event and Hybrid Prafung (PR) Kluwe
Systems

Prerequisites

none

Industrial Engineering and Management M.Sc.
Module Handbook as of 15.10.2019
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7 COURSES Course: Automotive Engineering | [T-MACH-100092]

7.26 Course: Automotive Engineering | [T-MACH-100092]

Responsible:  Prof. Dr. Frank Gauterin
Dr.-Ing. Hans-Joachim Unrau

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101266 - Automotive Engineering

Type Credits Recurrence Expansion Language Version
Written examination 6 Each winter term 1terms 8

Events

WS 19/20 | 2113805 Automotive Engineering | 4 SWS Lecture (V) Gauterin, Unrau
WS 19/20 |2113809 Automotive Engineering | 4 SWS Lecture (V) Gauterin, GieRler
Exams

S52019 76-T-MACH-100092 | Automotive Engineering Prafung (PR) Gauterin, Unrau
WS 19/20 | 76-T-MACH-100092 | Automotive Engineering Prafung (PR) Unrau, Gauterin

Competence Certificate
Written examination

Duration: 120 minutes
Auxiliary means: none
Prerequisites

The brick "T-MACH-102203 - Automotive Engineering |I" is not started or finished. The bricks "T-MACH-100092 - Grundlagen der
Fahrzeugtechnik I" and "T-MACH-102203 - Automotive Engineering I" can not be combined.

Below you will find excerpts from events related to this course:

Automotive Engineering |

Lecture (V)
2113805, WS 19/20, 4 SWS, Language: German, Open in study portal

Learning Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performance, mechanics of longitudinal and lateral forces, active and passive
safety

3. Drive systems: combustion engine, hybrid and electric drive systems

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid transmission)
5. Power transmission and distribution: drive shafts, cardon joints, differentials

Workload

regular attendance: 45 hours

self-study: 195 hours

Literature
1. Mitschke, M. / Wallentowitz, H.: Dynamik der Kraftfahrzeuge, Springer Vieweg, Wiesbaden 2014

2. Pischinger, S. / Seiffert, U.: Handbuch Kraftfahrzeugtechnik, Springer Vieweg, Wiesbaden 2016

3. Gauterin, F./ Unrau, H.-J./ Gnadler, R.: Script to the lecture 'Grundlagen der Fahrzeugtechnik I', KIT, Institute of Vehicle System
Technology, Karlsruhe, annual update
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7 COURSES Course: Automotive Engineering | [T-MACH-100092]

Automotive Engineering |

. ) Lecture (V)
2113809, WS 19/20, 4 SWS, Language: English, Open in study portal

Notes
In English language.

Learning Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performances, mechanics of longitudinal and lateral forces, active and passive
safety

3. Drive systems: combustion engine, hybrid and electric drive systems
4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid transmission)
5.Power transmission and distribution: drive shafts, cardon joints, differentials

Workload
regular attendance: 45 hours
self-study: 195 hours

Literature
1. Robert Bosch GmbH: Automotive Handbook, 9th edition, Wiley, Chichister 2015

2. Onori, S./ Serrao, L: / Rizzoni, G.: Hybrid Electric Vehicles - Energy Management Strategies, Springer London, Heidelberg, New
York, Dordrecht 2016

3. Reif, K.: Brakes, Brake Control and Driver Assistance Systems - Function, Regulation and Components, Springer Vieweg,
Wiesbaden 2015

4. Gauterin, F./ GieB3ler, M./ Gnadler, R.: Script to the lecture 'Automotive Engineering I', KIT, Institute of Vehicle System
Technology, Karlsruhe, annual update
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7 COURSES Course: Automotive Engineering | [T-MACH-102203]

7.27 Course: Automotive Engineering | [T-MACH-102203]

Responsible:  Prof. Dr. Frank Gauterin
Dr.-Ing. Martin GieR3ler

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101266 - Automotive Engineering

Type Credits Recurrence Version
Written examination 6 Each winter term 1
Events
WS 19/20 | 2113809 Automotive Engineering | | 4 SWS | Lecture (V) | Gauterin, Giel3ler
Exams
S$52019 76-T-MACH-102203 | Automotive Engineering | Prifung (PR) Gauterin
WS 19/20 | 76-T-MACH-102203 | Automotive Engineering | Prafung (PR) Gauterin

Competence Certificate
Written examination

Duration: 120 minutes
Auxiliary means: none

Modeled Conditions
The following conditions have to be fulfilled:

1. The course T-MACH-100092 - Automotive Engineering | must not have been started.

Below you will find excerpts from events related to this course:

Automotive Engineering |

. ) Lecture (V)
2113809, WS 19/20, 4 SWS, Language: English, Open in study portal

Notes
In English language.

Learning Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performances, mechanics of longitudinal and lateral forces, active and passive
safety

3. Drive systems: combustion engine, hybrid and electric drive systems

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid transmission)
5.Power transmission and distribution: drive shafts, cardon joints, differentials

Workload

regular attendance: 45 hours
self-study: 195 hours
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7 COURSES Course: Automotive Engineering | [T-MACH-102203]

Literature
1. Robert Bosch GmbH: Automotive Handbook, 9th edition, Wiley, Chichister 2015

2. Onori, S./ Serrao, L: / Rizzoni, G.: Hybrid Electric Vehicles - Energy Management Strategies, Springer London, Heidelberg, New
York, Dordrecht 2016

3. Reif, K.: Brakes, Brake Control and Driver Assistance Systems - Function, Regulation and Components, Springer Vieweg,
Wiesbaden 2015

4. Gauterin, F./ GieB3ler, M./ Gnadler, R.: Script to the lecture 'Automotive Engineering I', KIT, Institute of Vehicle System
Technology, Karlsruhe, annual update
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7 COURSES Course: Automotive Engineering Il [T-MACH-102117]

7.28 Course: Automotive Engineering Il [T-MACH-102117]

Responsible:  Prof. Dr. Frank Gauterin
Dr.-Ing. Hans-Joachim Unrau

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101266 - Automotive Engineering

Type Credits Recurrence Version

Written examination 8 Each summer term 1
Events
S$52019 2114835 Automotive Engineering Il 2SWS Lecture (V) Unrau
552019 2114855 Automotive Engineering Il 2 SWS Lecture (V) GieB3ler
Exams
S52019 76-T-MACH-102117 | Automotive Engineering Il Prafung (PR) Unrau, Gauterin
WS 19/20 | 76-T-MACH-102117 | Automotive Engineering Il Prafung (PR) Unrau, Gauterin
WS 19/20 | 76T-MACH-102117-2 | Automotive Engineering I Prifung (PR) Gauterin, Unrau

Competence Certificate
Written Examination

Duration: 90 minutes
Auxiliary means: none

Prerequisites
none

Below you will find excerpts from events related to this course:

Automotive Engineering Il

) Lecture (V)
2114835,SS 2019, 2 SWS, Language: German, Open in study portal

Learning Content

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices
2. Steering elements: Manual steering, servo steering, steer by wire

3. Brakes: Disc brake, drum brake, comparison of designs

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
1. HeiBing, B./ Ersoy, M.: Fahrwerkhandbuch: Grundlagen, Fahrdynamik, Komponenten, Systeme, Mechatronik, Perspektiven,
Springer Vieweg, Wiesbaden, 2013

2. Breuer, B./ Bill, K.-H.: Bremsenhandbuch: Grundlagen - Komponenten - Systeme - Fahrdynamik, Springer Vieweg, Wiesbaden,
2017

3. Unrau, H.-J./ Gnadler, R.: Script to the lecture 'Grundlagen der Fahrzeugtechnik II', KIT, Institute of Vehicle System Technology,
Karlsruhe, annual update
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7 COURSES Course: Automotive Engineering Il [T-MACH-102117]

Automotive Engineering Il
2114855, SS 2019, 2 SWS, Language: English, Open in study portal

Notes
In English language.

Learning Content

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices
2. Steering elements: Manual steering, servo steering, steer by wire
3. Brakes: Disc brake, drum brake, comparison of the designs

Literature
Elective literature:

1. Robert Bosch GmbH: Automotive Handbook, 9th Edition, Wiley, Chichester 2015

2. HeiBing, B./ Ersoy, M.: Chassis Handbook - fundamentals, driving dynamics, components, mechatronics, perspectives,
Vieweg+Teubner, Wiesbaden 2011

3. GieBler, M./ Gnadler, R.: Script to the lecture "Automotive Engineering II", KIT, Institut of Vehicle System Technology,
Karlsruhe, annual update
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7 COURSES

Course: Automotive Logistics [T-MACH-105165]

7.29 Course: Automotive Logistics [T-MACH-105165]

Responsible:  Prof. Dr.-Ing. Kai Furmans
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101263 - Introduction to Logistics
M-MACH-101280 - Logistics in Value Chain Networks
M-MACH-101282 - Global Production and Logistics

Type Credits Recurrence Version
Written examination 4 Each summer term 1
Events
552019 | 2118085 Automotive Logistics |2sws [ Lecture(v) | Furmans
Exams
S$52019 76-T-MACH-105165 | Automotive Logistics Prifung (PR) Furmans, Mittwollen
WS 19/20 | 76-T-MACH-105165 | Automotive Logistics Prafung (PR) Furmans, Mittwollen

Competence Certificate

The assessment consists of a 60 minutes written examination (according to §4(2), 1 of the examination regulation).

Prerequisites
none

Below you will find excerpts from events related to this course:

Automotive Logistics
2118085, SS 2019, 2 SWS, Language: German, Open in study portal

Description
Media:

presentations, black board

Notes
The event will be offered for the last time in the summer semester 2019.

Learning Content

Logistic questions within the automobile industry

basic model of automobile production and distribution

relation with the suppliers

Disposition and physical execution

Vehicle production in the interaction of shell, paint shop and assembly
Sequence planning

Assembly supply

vehicle distribution and linkage with selling processes

Physical execution, planning and control

Annotation
none

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature

None.
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7 COURSES Course: Basics of German Company Tax Law and Tax Planning [T-WIWI-108711]

7.30 Course: Basics of German Company Tax Law and Tax Planning [T-WIWI-108711]

Responsible:  Gerd Gutekunst
Prof. Dr. Berthold Wigger

Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101511 - Advanced Topics in Public Finance

Type Credits Recurrence Version
Written examination 4,5 Each winter term 2

Events
WS 19/20 [ 2560134 Basics of German Company Tax Law | 3 SWS Lecture (V) Wigger, Gutekunst

and Tax Planning
Exams
S52019 790unbe Basics of German Company Tax Law and Tax Prifung (PR) Wigger

Planning
WS 19/20 | 790unbe Basics of German Company Tax Law and Tax Prafung (PR) Wigger

Planning

Competence Certificate
The assessment consists of a written exam (90 min.) according to § 4 paragraph 2 Nr. 1 of the examination regulation.

Prerequisites
None

Recommendation .
Knowledge of the collection of public revenues is assumed. Therefore it is recommended to attend the course “Offentliche
Einnahmen” beforehand.

Below you will find excerpts from events related to this course:

Basics of German Company Tax Law and Tax Planning

] Lecture (V)
2560134, WS 19/20, 3 SWS, Language: German, Open in study portal
Notes
Workload:
The total workload for this course is approximately 135.0 hours. For further information see German version.
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7 COURSES Course: Basics of Technical Logistics | [T-MACH-109919]

7.31 Course: Basics of Technical Logistics | [T-MACH-109919]

Responsible:  Dr.-Ing. Martin Mittwollen
Jan Oellerich

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101279 - Technical Logistics

Type Credits Recurrence Version
Written examination 4 Each winter term 1
Events
WS 19/20 | 2117095 Basics of Technical Logistics 3SWS Legture/ Practice Mittwollen, Oellerich
(VU)
Exams
WS 19/20 | 76-T-MACH-109919 | Basics of Technical Logistics | | Priifung (PR) | Mittwollen

Competence Certificate
The assessment consists of a written exam (60 min.) according to § 4 paragraph 2 Nr. 1 of the examination regulation.

Prerequisites
none

Below you will find excerpts from events related to this course:

Basics of Technical Logistics

) Lecture / Practice (VU)
2117095, WS 19/20, 3 SWS, Language: German, Open in study portal

Description
Media:

supplementary sheets,presentations, blackboard

Learning Content

e effect model of conveyor machines

¢ elements for the change of position and orientation
e conveyor processes

e identification systems

e drives

e mechanical behaviour of conveyors

e structure and function of conveyor machines

¢ elements of intralogistics

e sample applications and calculations in addition to the lectures inside practical lectures

Annotation
Basics knowledge of technical mechanics is preconditioned

Workload
presence: 48h

rework: 132h

Literature
Recommendations during lessons
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7 COURSES Course: Basics of Technical Logistics I [T-MACH-109920]

7.32 Course: Basics of Technical Logistics Il [T-MACH-109920]

Organisation:  KIT Department of Mechanical Engineering
Partof: M-MACH-101279 - Technical Logistics

Type Credits Recurrence Version
Written examination 5 Each winter term 1

Competence Certificate
The assessment consists of a written exam (60 min.) according to § 4 paragraph 2 Nr. 1 of the examination regulation.

Prerequisites
none

Industrial Engineering and Management M.Sc. 213
Module Handbook as of 15.10.2019



7 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine | [T-MACH-100966]

T 7.33 Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine |
[T-MACH-100966]

Responsible:  Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101290 - BioMEMS

Type Credits Recurrence Version
Written examination 3 Each winter term 2
Events
WS 19/20 |2141864 BioMEMS - Microsystems 2 SWS Lecture (V) Guber
Technologies for Life-Sciences
and Medicine |
Exams
552019 76-T-MACH-100966 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine |

Competence Certificate
written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine |

) Lecture (V)
2141864, WS 19/20, 2 SWS, Language: German, Open in study portal

Description
Media:

Lecture script

Learning Content

Introduction into various microtechnical manufacturing methods: LIGA, Micro milling, Silicon Micromachining, Laser
Microstructuring, uEDM, Metal-Etching

Biomaterials, Sterilisation.

Examples of use in the life science sector: basic micro fluidic strucutures: micro channels, micro filters, micromixers, micropumps,
microvalves, Micro and nanotiter plates, Microanalysis systems (UTAS),

Lab-on-chip applications.

Annotation
The exam is held during the semester break. The date will be announced at the beginning of the semester.

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h
Exam preparation: 30 h

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fiir Ingenieure, VCH-Verlag, Weinheim, 2005

M. Madou
Fundamentals of Microfabrication
Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011
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7 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il [T-MACH-100967]

T 7.34 Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il

[T-MACH-100967]

Responsible:  Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101287 - Microsystem Technology
M-MACH-101290 - BioMEMS

Type Credits Recurrence Version
Written examination 3 Each summer term 2
Events
552019 2142883 BioMEMS - Microsystems 2 SWS Lecture (V) Guber
Technologies for Life-Sciences
and Medicine |l
Exams
552019 76-T-MACH-100967 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine Il

Competence Certificate
Written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il
2142883, SS 2019, 2 SWS, Language: German, Open in study portal

Description
Media:

Lecture script

Learning Content

Examples of use in Life-Sciences and biomedicine: Microfluidic Systems:
LabCD, Protein Cristallisation

Microarrys

Tissue Engineering

Cell Chip Systems

Drug Delivery Systems

Micro reaction technology

Microfluidic Cells for FTIR-Spectroscopy

Microsystem Technology for Anesthesia, Intensive Care and Infusion
Analysis Systems of Person’s Breath

Neurobionics and Neuroprosthesis

Nano Surgery

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h

Exam preparation: 30 h
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7 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il [T-MACH-100967]

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fiir Ingenieure, VCH-Verlag, Weinheim, 2005

Buess, G.: Operationslehre in der endoskopischen Chirurgie, Band | und Il;
Springer-Verlag, 1994

M. Madou

Fundamentals of Microfabrication
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7 COURSES Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine Il [T-MACH-100968]

T 7.35 Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine lll

[T-MACH-100968]

Responsible:  Prof. Dr. Andreas Guber
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101287 - Microsystem Technology
M-MACH-101290 - BioMEMS

Type Credits Recurrence Version
Written examination 3 Each summer term 2
Events
552019 2142879 BioMEMS - Microsystems 2 SWS Lecture (V) Guber
Technologies for Life-Sciences
and Medicine lll
Exams
552019 76-T-MACH-100968 | BioMEMS - Microsystems Technologies for | Prifung (PR) Guber
Life-Sciences and Medicine 11

Competence Certificate
Written exam (75 Min.)

Prerequisites
none

Below you will find excerpts from events related to this course:

BioMEMS - Microsystems Technologies for Life-Sciences and Medicine lll
2142879, SS 2019, 2 SWS, Language: German, Open in study portal

Description
Media:

Lecture script

Learning Content

Examples of use in minimally invasive therapy
Minimally invasive surgery (MIS)

Endoscopic neurosurgery

Interventional cardiology

NOTES

OP-robots and Endosystems

License of Medical Products and Quality Management

Workload
Literature: 20 h

Lessions: 21 h
Preparation and Review: 50 h

Exam preparation: 30 h

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik fiir Ingenieure, VCH-Verlag, Weinheim, 2005

Buess, G.: Operationslehre in der endoskopischen Chirurgie, Band l und Il;
Springer-Verlag, 1994

M. Madou
Fundamentals of Microfabrication
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7 COURSES Course: Bionics for Engineers and Natural Scientists [T-MACH-102172]

7.36 Course: Bionics for Engineers and Natural Scientists [T-MACH-102172]

Responsible:  PD Dr. Hendrik Holscher
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-101287 - Microsystem Technology
M-MACH-101290 - BioMEMS
M-MACH-101294 - Nanotechnology

Type Credits Recurrence Version
Oral examination 3 Each summer term 1
Events
SS2019 2142140 Bionics for Engineers and 2 SWS Lecture (V) Holscher, Walheim,
Natural Scientists Greiner

Exams

SS 2019 76-T-MACH-102172 | Bionics for Engineers and Natural Scientists | Prifung (PR) Holscher

WS 19/20 | 76-T-MACH-102172 | Bionics for Engineers and Natural Scientists | Prifung (PR) Hélscher

Competence Certificate
written or oral exam

Prerequisites
none

Below you will find excerpts from events related to this course:

Bionics for Engineers and Natural Scientists Lecture (V)
2142140, SS 2019, 2 SWS, Language: German, Open in study portal

Description
Media:

Slides of the lectures

Notes

Bionics focuses on the design of technical products following the example of nature. For this purpose we have to learn from nature
and to understand its basic design rules. Therefore, the lecture focuses on the analysis of the fascinating effects used by many
plants and animals. Possible implementations into technical products are discussed in the end.

The students should be able analyze, judge, plan and develop biomimetic strategies and products.
Basic knowledge in physics and chemistry

lectures 30 h

self study 30 h

preparation for examination 30 h

The successfull attandence of the lecture is controlled by a written examination.

Learning Content

Bionics focuses on the design of technical products following the example of nature. For this purpose we have to learn from nature
and to understand its basic design rules. Therefore, the lecture focuses on the analysis of the fascinating effects used by many
plants and animals. Possible implementations into technical products are discussed in the end.

Workload
lectures 30 h

self study 30 h

preparation for examination 30 h
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7 COURSES Course: Bionics for Engineers and Natural Scientists [T-MACH-102172]

Literature
Werner Nachtigall: Bionik - Grundlagen und Beispiele fiir Ingenieure und Naturwissenschaftler. Springer-Verlag Berlin (2002), 2.
Aufl.
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7 COURSES Course: Blockchains & Cryptofinance [T-WIWI-108880]

7.37 Course: Blockchains & Cryptofinance [T-WIWI-108880]

Responsible:  Dr. Philipp Schuster
Prof. Dr. Marliese Uhrig-Homburg

Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-101409 - Electronic Markets
M-WIWI-101446 - Market Engineering
M-WIWI-101480 - Finance 3
M-WIWI-101483 - Finance 2
M-WIWI-101511 - Advanced Topics in Public Finance

Type Credits Recurrence Version
Written examination 4,5 Each winter term 1
Events
WS 19/20 | 2530567 Blockchains & Cryptofinance 2SWS Lecture (V) Schuster, Uhrig-
Homburg
WS 19/20 | 2530568 Ubung zu Blockchains & 1SWS Practice (U) Miller
Cryptofinance
Exams
$52019 | 7900260 | Blockchains & Cryptofinance | Priifung (PR) | Uhrig-Homburg

Competence Certificate

The assessment consists of a written exam (75 min) (§4(2), 1 of the examination regulations).

A bonus can be acquired through successful participation in the practice. 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.

Prerequisites
None

Recommendation
None

Annotation
New course starting winter term 2018/2019.
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7 COURSES Course: Building Laws [T-BGU-103429]

7.38 Course: Building Laws [T-BGU-103429]

Responsible:  Prof. Dr.-Ing. Shervin Haghsheno
Organisation:  KIT Department of Civil Engineering, Geo- and Environmental Sciences

Partof: M-BGU-101884 - Lean Management in Construction
M-BGU-101888 - Project Management in Construction

Type Credits Recurrence Version
Oral examination 3 Each summer term 1
Events
552019 | 6241803 | Baurecht | 2sws [ Lecture(v) | Miernik, Kohlhammer
Exams
552019 8240103429 | Building Laws | Priifung (PR) | Haghsheno

Prerequisites
None

Recommendation
None

Annotation
None
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7 COURSES Course: BUS-Controls [T-MACH-102150]

7.39 Course: BUS-Controls [T-MACH-102150]

Responsible:  Simon Becker
Prof. Dr.-Ing. Marcus Geimer

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101266 - Automotive Engineering
M-MACH-101267 - Mobile Machines

Type Credits Recurrence Version
Oral examination 3 Each summer term 2
Events
552019 | 2114092 BUS-Controls | 2sws [ Lecture(v) | Geimer, Daig
Exams
S$52019 76T-MACH-102150 | BUS-Controls Prifung (PR) Geimer
WS 19/20 | 76T-MACH-102150 | BUS-Controls Prafung (PR) Geimer

Competence Certificate
The assessment consists of an oral exam (20 min) taking place in the recess period. The exam takes place in every semester. Re-
examinations are offered at every ordinary examination date.

Prerequisites
Required for the participation in the examination is the preparation of a report during the semester. The partial service with the
code T-MACH-108889 must have been passed.

Recommendation
Basic knowledge of electrical engineering is recommended. Programming skills are also helpful.

The number of participants is limited. A registration in mandatory, the details will be announced on the webpages of the Institute of
Vehicle System Technology / Institute of Mobile Machines. In case of too many applications, attendance will be granted based on pre-
qualification.

Annotation
The students will get an overview of the theoretic and practical functioning of different bus systems.

After the practical oriented lessons the students will be able to visualize the communication structure of different applications,
design basic systems and evaluate the complexity of programming of the complete system.
Hereunto the students program in the practical orientated lessons IFM-controllers using the programming environment CoDeSys.

Content:

Knowledge of the basics of data communication in networks

Overview of the operating mode of current field buses

Explicit observation of the operating mode and application areas of CAN buses
Practical programming of an example application (hardware is provided)

Literature:

e Etschberger, K.: Controller Area Network, Grundlagen, Protokolle, Bausteine, Anwendungen; Miinchen, Wien: Carl Hanser
Verlag, 2002.
e Engels, H.: CAN-Bus - CAN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.

Below you will find excerpts from events related to this course:

BUS-Controls

) Lecture (V)
2114092,SS 2019, 2 SWS, Language: German, Open in study portal
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7 COURSES Course: BUS-Controls [T-MACH-102150]

Learning Content

Knowledge of the basics of data communication in networks

Overview of the operating mode of current field buses

Explicit observation of the operating mode and application areas of CAN buses
Practical programming of an example application (hardware is provided)

Annotation
The course will be replenished by interesting lectures of professionals.

Workload

e regular attendance: 21 hours
e self-study: 92 hours

Literature
Elective literature:

e Etschberger, K.: Controller Area Network, Grundlagen, Protokolle, Bausteine, Anwendungen; Miinchen, Wien: Carl Hanser
Verlag, 2002.
e Engels, H.: CAN-Bus - CAN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.
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7 COURSES Course: BUS-Controls - Advance [T-MACH-108889]

7.40 Course: BUS-Controls - Advance [T-MACH-108889]

Responsible:  Kevin Dail3
Prof. Dr.-Ing. Marcus Geimer

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101266 - Automotive Engineering
M-MACH-101267 - Mobile Machines

Type Credits Recurrence Version
Completed coursework 0 Each summer term 1
Exams
SS2019 76-T-MACH-108889 | BUS-Controls - Advance Prifung (PR) Geimer
WS 19/20 | 76-T-MACH-108889 | BUS-Controls - Advance Prafung (PR) Geimer

Competence Certificate
Creation of control program

Prerequisites
none
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7 COURSES Course: Business Administration for Engineers and IT professionals [T-MACH-109933]

T 7.41 Course: Business Administration for Engineers and IT professionals [T-
MACH-109933]

Responsible:  Peter Sebregondi
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101281 - Virtual Engineering B
M-MACH-101283 - Virtual Engineering A

Type Credits Recurrence Version
Examination of another type 4 Each term 1

Events

552019 2122303 Business Administration for 2 SWS Seminar (S) Sebregondi
Engineers and IT professionals

WS 19/20 | 2122303 Business Administration for 2SWS Seminar (S) Sebregondi
Engineers and IT professionals

Exams

S$52019 76-T-MACH-109933 | Business Administration for Engineers and | Prifung (PR) Sebregondi
IT professionals

Competence Certificate
Assessment of another type. Two presentations and six written compositions in team work. Grading: each composition 1/8 and
each presentation 1/8.

Prerequisites
None

Below you will find excerpts from events related to this course:

Business Administration for Engineers and IT professionals

) Seminar (S)

2122303,SS 2019, 2 SWS, Open in study portal

Notes

Number of participants limited to 30 people.
Business Administration for Engineers and IT professionals Seminar ()
2122303, WS 19/20, 2 SWS, Language: German, Open in study portal

Notes

Number of participants limited to 30 people.
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7 COURSES Course: Business Administration in Information Engineering and Management [T-WIWI-102886]

T 7.42 Course: Business Administration in Information Engineering and Management [T-
WIWI-102886]

Responsible:  Prof. Dr. Andreas Geyer-Schulz
Organisation:  KIT Department of Economics and Management
Partof: M-WIWI-101409 - Electronic Markets

Type Credits Recurrence Version
Written examination 5 Each summer term 1
Events
552019 2540500 Business Administration in 2 SWS Lecture (V) Geyer-Schulz
Information Engineering and
Management
SS2019 2540501 Ubungen zu BWL der 1SWS | Practice (U) Nazemi
Informationsunternehmen
Exams
S$52019 7979537 Business Administration in Information Priifung (PR) Geyer-Schulz
Engineering and Management

Competence Certificate
The lecture is no longer offered.

Prerequisites
None

Recommendation
Basic knowledge from Operations Research (linear programming) and from decision theory are expected.

Below you will find excerpts from events related to this course:

Business Administration in Information Engineering and Management

) Lecture (V)
2540500, SS 2019, 2 SWS, Language: German, Open in study portal

Learning Content

In this lecture, classical Business Administration is applied to businesses in an information- and communicationtechnological
environment. The process to extract relevant data for decision making from operational accounting systems receives special
attention. In order to do so, topics such as activity-based costing and transaction costs models are addressed. The automization of
the decision making process in businesses by data bases is another focus of the module. To solve such issues within a company,
relevant methods such as decision theory and game theory are lectured. Finally, complex business relevant questions in a
dynamically changing environment are adressed by presenting models and methods from system dynamics.

Workload
The total workload for this course is approximately 150 hours (5 credits):

Time of attendance
o Attending the lecture: 15 x 90min = 22h 30m

o Attending the exercise classes: 7 x 90min = 10h 30m
e Examination: 1h O0Om

Self-study

e Preparation and wrap-up of the lecture: 15 x 180min = 45h 00m
e Preparing the exercises: 40h 00m
e Preparation of the examination: 31h 00m

Sum: 150h 00m
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7 COURSES Course: Business Administration in Information Engineering and Management [T-WIWI-102886]

Literature

G.Bamberg und A. G. Coenenberg (2006). Betriebswirtschaftliche Entscheidungslehre. (13. edition), chapter 1 - 8, pages 1 -
270.

Russell, S. and Norvig, P. (1995). Artificial Intelligence: A Modern Approach The Intelligent Agent Book. Prentice-Hall,
Upper Saddle River. chapter 2, pages 31 - 37.

Porter, M. E. (1998a). Competitive Advantage: Creating and Sustaining Superior Performance. The Free Press, New York, 2
edition. chapter 1, pages 1- 30

Porter, M. E. (1998b). Competitive Strategy: Techniques for Analyzing Industries and Competitors. The Free Press, New
York, 2 edition. chapters 1+2, pages 1 - 46

Horngren, C. T, Datar, S. M., and Foster, G. (2003). Cost Accounting: A Managerial Emphasis. Prentice-Hall, Upper Saddle
River, 11 edition. chapter 13, pages 446 - 460

Cooper,W.W.,, Seiford, L. M., and Tone, K. (2000). Data Envelopment Analysis. Kluwer Academic Publishers, Boston.
chapter 2, pages 21- 25

Copeland, T. and Weston, F. (1988). Financial Theory and Corporate Policy. Addison-Wesley, Reading, 3 edition. pages 18 -
41 and chapter 4.E, pages 92 - 95].

e Myerson, R.B.(1997). Game Theory. Harvard University Press, London, 3 edition. pages 99-105.
e Milgrom, P. and Roberts, J. (1992). Economics, Organization and Management. Prentice Hill [Chapter 2, pp. 25-39].
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7 COURSES Course: Business Data Analytics: Application and Tools [T-WIWI-109863]

7.43 Course: Business Data Analytics: Application and Tools [T-WIWI-109863]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-103117 - Data Science: Data-Driven Information Systems
M-WIWI-103118 - Data Science: Data-Driven User Modeling

Type Credits Recurrence Version
Examination of another type 45 Each summer term 2
Events
SS§2019 2540466 Business Data Analytics: 2 SWS Lecture (V) Weinhardt, Dann,
Application and Tools Staudt
SS 2019 2540467 Excercise Business Data Analytics: | 1SWS Practice (U) Haubner, Dann,
Application and Tools Frankenhauser, Staudt
Exams
SS2019 7900183 Business Data Analytics: Application and Tools | Priifung (PR) Weinhardt
S$52019 7900189 Business Data Analytics: Application and Tools | Priifung (PR) Weinhardt

Competence Certificate
The assessment is carried out by a written examination (60 minutes) and a written elaboration. The scoring scheme for the overall
evaluation will be announced at the beginning of the course.

Prerequisites
None

Recommendation
Knowledge of object-oriented programming and statistics is helpful.

Annotation
Course name until winter semester 2018/2019 "Applied Analytics with Open Source Tools" (T-WIWI-108438)

Below you will find excerpts from events related to this course:

Business Data Analytics: Application and Tools

. Lecture (V)
2540466, SS 2019, 2 SWS, Language: German, Open in study portal

Description

The ongoing digitalization and digitization of businesses, industries and societies is generating vast amounts of data. Hence,
researchers and businesses are facing increasing pressure to build capabilities to cope with the data and generate value from the
contained but yet to be discovered knowledge, insights and information. Researchers and practitioners tackling this task are
referred to as data scientists and need skills at the intersection of programming, statistics and development operations. This course
provides a hands-on perspective on these fields.

Learning Content

The aim of this course is to introduce practical foundations, concepts, tools and current practice of Analytics from a data scientist’s
perspective. The lecture is complemented with an Analytics challenge that is based on real-world data from research projects. The
students immediately apply their newly acquired knowledge and learn to use a range of open source tools to solve the challenge.

Content:

Conceptual and theoretical Foundations

Programming languages common in data science

Data acquisition, pre-processing

Basics of data organization and DevOps

Tool chain selection and automation

Open source analytics frameworks and data processing infrastructures

Applied analytics challenge (based on a current research project or a cooperation with an industry partner)
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7 COURSES Course: Business Data Analytics: Application and Tools [T-WIWI-109863]

Workload
The total workload for this course is approximately 135 hours.
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7 COURSES Course: Business Data Strategy [T-WIWI-106187]

7.44 Course: Business Data Strategy [T-WIWI-106187]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-103117 - Data Science: Data-Driven Information Systems

Type Credits Recurrence Version
Written examination 4,5 Each winter term 1
Events
WS 19/20 | 2540484 Business Data Strategy 2SWS Lecture (V) Weinhardt
WS 19/20 | 2540485 Ubung zu Business Data Strategy 1SWS | Practice (U) Weinhardt, Knierim

Competence Certificate

The assessment consists of a written exam (60 min.) according to § 4 paragraph 2 Nr. 1 of the examination regulationand an
alternative exam assessment according to § 4 paragraph 2 Nr. 3 of the examination regulation. The grade isdetermined by 2/3
through the written exam and by 1/3 through the alternative exam assessment (e.g., presentation).

Prerequisites
None

Recommendation
Students should be familiar with basic concepts of business organisations, information systems, and programming. However, all
material will be introduced, so no formal pre-conditions are applied.

Annotation
Limited number of participants.

Below you will find excerpts from events related to this course:

Business Data Strategy

. ) Lecture (V)
2540484, WS 19/20, 2 SWS, Language: English, Open in study portal

Notes

With new methods for capturing and using different types of data and industry’s recognition that society’s use of data is less than
optimal, the need for comprehensive strategies is more important than ever before. Advances in cybersecurity and information
sharing and the use of data in its raw form for decision making all add to the complexity of integrated processes, ownership,
stewardship, and sharing. The life cycle of data in its entirety spans the infrastructure, system design, development, integration,
and implementation of information-enabling solutions. This lecture focuses on teaching about these dynamics and tools to
comprehend and manage them in organisation contexts. Given the increasing size and complexity of data, methods for the
transformation and structured preparation are an important tool in the process of sense-making. Modern software solutions and
programming languages provide frameworks for such tasks that form another part of this course ranging from conceptual systems
modelling to data manipulation to automated generation of HTML reports and web-applications.

Learning Content

With new methods for capturing and using different types of data and industry’s recognition that society’s use of data is less than
optimal, the need for comprehensive strategies is more important than ever before. Advances in cybersecurity and information
sharing and the use of data in its raw form for decision making all add to the complexity of integrated processes, ownership,
stewardship, and sharing. The life cycle of data in its entirety spans the infrastructure, system design, development, integration,
and implementation of information-enabling solutions. This lecture focuses on teaching about these dynamics and tools to
comprehend and manage them in organisation contexts. Given the increasing size and complexity of data, methods for the
transformation and structured preparation are an important tool in the process of sense-making. Modern software solutions and
programming languages provide frameworks for such tasks that form another part of this course ranging from conceptual systems
modelling to data manipulation to automated generation of HTML reports and web-applications.
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7 COURSES Course: Business Data Strategy [T-WIWI-106187]

Literature

Fleckenstein & Fellows (2017) - Modern Data Strategy

Leimeister (2015) - Einflihrung in die Wirtschaftsinformatik

Urbach & Ahlemann (2016) - IT-Management im Zeitalter der Digitalisierung

DAMA International (2009) - The DAMA Guide to the Data Management Body of Knowledge (DAMA-DMBOK)
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7 COURSES Course: Business Dynamics [T-WIWI-102762]

7.45 Course: Business Dynamics [T-WIWI-102762]

Responsible:  Prof. Dr. Andreas Geyer-Schulz
Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-101409 - Electronic Markets
M-WIWI-101470 - Data Science: Advanced CRM

Type Credits Recurrence Version
Written examination 4,5 Each winter term 1
Events
WS 19/20 | 2540531 Business Dynamics 2 SWS Lecture (V) Geyer-Schulz, Glenn
WS 19/20 | 2540532 Exercise Business Dynamics 1SWS Practice (U) Geyer-Schulz, Glenn
Exams
552019 | 7900278 | Business Dynamics | Prafung (PR) | Geyer-Schulz

Competence Certificate

Written examination (60 minutes) according to §4(2), 1 SPO. The exam is considered passed if at least 50 out of a maximum of 100
possible points are achieved. The grades are graded in five steps (best grade 1.0 from 95 points). Details of the grade formation and
scale will be announced in the course.

A bonus can be acquired through successful participation in the practice. 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 exact criteria for awarding a bonus will be announced at the
beginning of the course.

Prerequisites
None

Recommendation
None

Below you will find excerpts from events related to this course:

Business Dynamics

) Lecture (V)
2540531, WS 19/20, 2 SWS, Language: German, Open in study portal

Learning Content

Corporate growth, the diffusion of new technologies, business processes, project management, product development, service
quality management - all these are examples for application areas of business dynamics. They all are dynamic systems that are
characterized by feedback loops between many different variables. By means of the tools of business dynamics such systems can
be modelled. Simulations of complex systems allow the analysis, the goal centered design, as well as the optimization of markets,
business processes, policies, and organizations.

Annotation
The course is generally held as block course.
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7 COURSES Course: Business Dynamics [T-WIWI-102762]

Workload
The total workload for this course is approximately 135 hours (4.5 credits):

Time of attendance

o Attendingthe lecture: 15 x 90min = 22h 30m
o Attending the exercise classes: 7 x 20min = 10h 30m
e Examination: 1h 00Om

Self-study

e Preparation and wrap-up of the lecture: 15 x 180min = 45h 00m
e Preparing the exercises: 25h 00m
e Preparation of the examination: 31h 00m

Sum: 135h 00m

Literature
John D. Sterman. Business Dynamics: Systems Thinking and Modeling for a Complex World. McGraw-Hill, 2000.
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7 COURSES Course: Business Intelligence Systems [T-WIWI-105777]

7.46 Course: Business Intelligence Systems [T-WIWI-105777]

Responsible:  Prof. Dr. Alexander Madche
Mario Nadj
Peyman Toreini

Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101506 - Service Analytics
M-WIWI-101510 - Cross-Functional Management Accounting

M-WIWI-103117 - Data Science: Data-Driven Information Systems
M-WIWI-104068 - Information Systems in Organizations

Type Credits Recurrence Version
Examination of another type 45 Each winter term 2
Events
WS 19/20 | 2540422 Business Intelligence Systems | 3SWS | Lecture (V) | Madche, Nadj
Exams
S$52019 7900149 Business Intelligence Systems Prifung (PR) Madche
552019 7900270 Business Intelligence Systems Prafung (PR) Madche

Competence Certificate
Assessment consists of a written exam of 1 hour length and by submitting written papers as part of the exercise. Details will be
announced at the beginning of the course.

Prerequisites
None

Recommendation
Basic knowledge on database systems is helpful.

Below you will find excerpts from events related to this course:

Business Intelligence Systems
. . Lecture (V)
2540422, WS 19/20, 3 SWS, Language: English, Open in study portal

Description

In most modern enterprises, Business Intelligence Systems represent a core enabler of managerial decision making in that they are
supplying up-to-date and accurate information about all relevant aspects of a company’s planning and operations: from stock levels
to sales volumes, from process cycle times to key indicators of corporate performance.

The aim of this course is to introduce theoretical foundations, concepts, tools, and current practice of Business Intelligence
Systems from a managerial and technical perspective. The lecture is complemented with a Business Intelligence System challenge,
where students work with real-world data and enable system-based decision making using commercial Business Intelligence
software packages.

Learning Content
- Conceptual Foundations

- Provisioning: ETL Process, Metadata, Data Warehouse & Data Marts and Big Data Technologies
- Consumption: Reporting, Dashboards and its relation to (Big Data) Analytics

- Bl Strategy & Governance

- Bl Implementation & Post-Implementation Management

- Business Intelligence System Challenge (in cooperation with industry partner)
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7 COURSES Course: Business Intelligence Systems [T-WIWI-105777]

Literature
Turban, E., Aronson, J., Liang T.-P., Sharda, R. 2008. “Decision Support and Business Intelligence Systems”. Pearson.

Watson, H. J. 2014. “Tutorial: Big Data Analytics: Concepts, Technologies, and Applications,” Communications of the Association
for Information Systems (34), p. 24.

Arnott, D., and Pervan, G. 2014. “A critical analysis of decision support systems research revisited: The rise of design science,”
Journal of Information Technology (29:4), Nature Publishing Group, pp. 269-293 (doi: 10.1057/jit.2014.16).

Carlo, V. (2009). “Business intelligence: data mining and optimization for decision making”. Editorial John Wiley and Sons, 308-317.

Chen, H., Chiang, R. H. L, and Storey, V. C. 2012. ,Business Intelligence and Analytics: From Big Data to Big Impact,” MIS Quarterly
(36:4), pp. 1165-1188.

Davenport, T. 2014. Big Data @ Work, Boston, MA: Harvard Business Review.
Economist Intelligence Unit. 2015 “Big data evolution: Forging new corporate capabilities for the long term”

Power, D. J. 2008. “Decision Support Systems: A Historical Overview,” Handbook on Decision Support Systems, pp. 121-140 (doi:
10.1007/978-3-540-48713-5_7).

Sharma, R., Mithras, S., and Kankanhalli, A. 2014. ,Transforming decision-making processes: a research agenda for understanding
the impact of business analytics on organisations,” European Journal of Information Systems (23:4), pp. 433-441.

Silver, M. S. 1991. “Decisional Guidance for Computer-Based Decision Support,” MIS Quarterly (15:1), pp. 105-122.
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7 COURSES Course: Business Models in the Internet: Planning and Implementation [T-WIWI-102639]

T 7.47 Course: Business Models in the Internet: Planning and Implementation [T-
WIWI-102639]

Responsible:  Prof. Dr. Christof Weinhardt
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101410 - Business & Service Engineering
M-WIWI-101488 - Entrepreneurship (EnTechnon)
M-WIWI-102806 - Service Innovation, Design & Engineering

Type Credits Recurrence Version
Examination of another type 45 Each summer term 2
Events
552019 2540456 Internet Business Models 2 SWS Lecture (V) Weinhardt, Peukert,
Dann

SS§2019 2540457 Ubungen zu Geschaftsmodelle im 1SWS Practice (U) Peukert, Dann
Internet: Planung und Umsetzung

Exams

S$52019 7910454 Business Models in the Internet: Planning and | Prifung (PR) Weinhardt
Implementation

SS2019 7979234 Business Models in the Internet: Planning and | Priifung (PR) Weinhardt
Implementation

Competence Certificate
Success is monitored through ongoing elaborations and presentations of tasks and a written exam (60 minutes) at the end of the
lecture period. The scoring scheme for the overall evaluation will be announced at the beginning of the course.

Successful participation in the excercises is a prerequisite for admission to the written examination.

Prerequisites
None

Recommendation
None

Below you will find excerpts from events related to this course:

Internet Business Models

) Lecture (V)
2540456, SS 2019, 2 SWS, Language: German, Open in study portal

Description

The emergence of internet economy has resulted in an accelerated evolution of commerce models in eBusiness. Early adopters
have experimented with a variety of new business models, technologies and application designs. At the same time, there has been a
growing demand for new standards to facilitate the exchange of information, catalogue content and transactions between buyers
and sellers. But the true understanding of how to bring buyers and sellers together is still widely missing, leading to multiple cases
of costly missed investments. This course focuses on the design and implementation of successful business models for eBusiness
applications for the World Wide Web (WWW), imparting the basic knowledge for building successful eBusiness applications. We
consider not only technical foundations of eBusiness applications but also economical aspects. In small groups, students develop
and implement an eBusiness model that is eventually discussed with a representative from the venture capitalist industry.

Learning Content

The emergence of internet economy has resulted in an accelerated evolution of commerce models in eBusiness. Early adopters
have experimented with a variety of new business models, technologies and application designs. At the same time, there has been a
growing demand for new standards to facilitate the exchange of information, catalogue content and transactions between buyers
and sellers. But the true understanding of how to bring buyers and sellers together is still widely missing, leading to multiple cases
of costly missed investments. This course focuses on the design and implementation of successful business models for eBusiness
applications for the World Wide Web (WWW), imparting the basic knowledge for building successful eBusiness applications. We
consider not only technical foundations of eBusiness applications but also economical aspects. In small groups, students develop
and implement an eBusiness model that is eventually discussed with a representative from the venture capitalist industry.
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7 COURSES Course: Business Models in the Internet: Planning and Implementation [T-WIWI-102639]
Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Will be announced within the course.

Industrial Engineering and Management M.Sc. 237
Module Handbook as of 15.10.2019



7 COURSES Course: Business Planning [T-WIWI-102865]

7.48 Course: Business Planning [T-WIWI-102865]

Responsible:  Prof. Dr. Orestis Terzidis
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101488 - Entrepreneurship (EnTechnon)
M-WIWI-101488 - Entrepreneurship (EnTechnon)

Type Credits Recurrence Version
Examination of another type 3 Each term 1

Events

SS2019 2545005 Geschéftsplanung flr Griinder 2 SWS Seminar (S) Terzidis, Tittel,
(Track 1) Ntagiakou

WS 19/20 | 2545007 Business Planning for Founders 2 SWS Seminar (S) Wohlfeil, Bauman
(ENTECH)

WS 19/20 | 2545020 Business Planning for Founders 2 SWS Seminar (S) Terzidis
(EUCOR Edition)

Exams

552019 7900054 Business Planning Prafung (PR) Terzidis

WS 19/20 | 7900023 Business Planning for Founders Prifung (PR) Terzidis

Competence Certificate
Alternative exam assessment.

Prerequisites
None

Recommendation
None

Below you will find excerpts from events related to this course:

Geschéftsplanung fiir Griinder (Track 1)

) Seminar (S)
2545005, SS 2019, 2 SWS, Language: German, Open in study portal

Description

This seminar introduces basic concepts of business planning for entrepreneurs to the participants. It focusses on practical concepts
andhands-on-methods on how to turn business ideas into solid businesses (e.g. Business Modelling, Market Potential, Planning of
Ressorces, and further more) and on the creation of a realistic and viable Business Plan (with or without Venture Capital)

Business Planning for Founders (EUCOR Edition)

. . Seminar (S)
2545020, WS 19/20, 2 SWS, Language: English, Open in study portal

Description

This seminar introduces basic concepts of business planning for entrepreneurs to the participants. It focusses on practical concepts
andhands-on-methods on how to turn business ideas into solid businesses (e.g. Business Modelling, Market Potential, Planning of
Ressorces, and further more) and on the creation of a realistic and viable Business Plan (with or without Venture Capital)

Annotation
Please register on the seminar website.

WARNING: creditability in Seminar Module

The EnTechnon seminars are NOT accepted in the seminar module! The credit is only possible in MODULE ENTREPRENEURSHIP.
OneException is the seminar "Entrepreneurship Research".
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7 COURSES Course: Business Planning for Founders - EUCOR [T-WIWI-110389]

7.49 Course: Business Planning for Founders - EUCOR [T-WIWI-110389]

Responsible:  Prof. Dr. Orestis Terzidis
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101487 - Sales Management
M-WIWI-101488 - Entrepreneurship (EnTechnon)
M-WIWI-101488 - Entrepreneurship (EnTechnon)

Type Credits Recurrence Version
Examination of another type 3 Irregular 1
Events
WS 19/20 | 2545020 Business Planning for Founders 2 SWS Seminar (S) Terzidis
(EUCOR Edition)

Competence Certificate
Alternative exam assessment.

Prerequisites

The course can only be combined with the course "International Selling - EUCOR" to be completed. The course is a combination of
6 ECTS, 3 ECTS per part. The combination can be credited either in the Entrepreneurship module or in the Sales Management
module.

Below you will find excerpts from events related to this course:

Business Planning for Founders (EUCOR Edition)

) ) Seminar (S)
2545020, WS 19/20, 2 SWS, Language: English, Open in study portal

Description

This seminar introduces basic concepts of business planning for entrepreneurs to the participants. It focusses on practical concepts
andhands-on-methods on how to turn business ideas into solid businesses (e.g. Business Modelling, Market Potential, Planning of
Ressorces, and further more) and on the creation of a realistic and viable Business Plan (with or without Venture Capital)

Annotation
Please register on the seminar website.

WARNING: creditability in Seminar Module

The EnTechnon seminars are NOT accepted in the seminar module! The credit is only possible in MODULE ENTREPRENEURSHIP.
OneException is the seminar "Entrepreneurship Research".
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7 COURSES Course: Business Process Modelling [T-WIWI-102697]

7.50 Course: Business Process Modelling [T-WIWI-102697]

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

Part of: M-WIWI-101472 - Informatics
M-WIWI-101628 - Emphasis in Informatics
M-WIWI-101630 - Electives in Informatics

Type Credits Recurrence Version
Written examination 4,5 Each winter term 2

Events
WS 19/20 | 2511210 Business Process Modelling 2SWS Lecture (V) Oberweis
WS 19/20 | 2511211 Exercise Business Process 1SWS Practice (U) Oberweis, Schiiler,

Modelling Schreiber
Exams
S52019 7900047 Business Process Modelling Prafung (PR) Oberweis
WS 19/20 | 7900015 Business Process Modelling Prafung (PR) Oberweis

Competence Certificate
The assessment of this course is a written examination (60 min) according to §4(2), 1 of the examination regulation in the first week
after lecture period.

Prerequisites
None

Below you will find excerpts from events related to this course:

Business Process Modelling

) Lecture (V)
2511210, WS 19/20, 2 SWS, Language: German, Open in study portal

Notes

The proper modeling of relevant aspects of business processes is essential for an efficient and effective design and implementation
of processes. This lecture presents different classes of modeling languages and discusses the respective advantages and
disadvantages of using actual application scenarios. For that simulative and analytical methods for process analysis are introduced.
In the accompanying exercise the use of process modeling tools is practiced.

Learning objectives:
Students

describe goals of business process modeling and aplly different modeling languages,

choose the appropriate modeling language according to a given context,

use suitable tools for modeling business processes,

apply methods for analysing and assessing process modells to evaluate specific quality characteristics of the process model.

Recommendations:
Knowledge of course Applied Informatics | - Modelling is expected.
Workload:

Lecture 30h

Exercise 15h

Preparation of lecture 24h
Preparation of exercises 25h
Exam preparation 40h

Exam 1h
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7 COURSES Course: Business Strategies of Banks [T-WIWI-102626]

7.51 Course: Business Strategies of Banks [T-WIWI-102626]

Responsible:  Prof. Dr. Wolfgang Miiller
Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-101480 - Finance 3
M-WIWI-101483 - Finance 2

Type Credits Recurrence Version
Written examination 3 Each winter term 1
Events
WS 19/20 | 2530299 | Business Strategies of Banks | 2SWS | Lecture (V) | Muller
Exams
S$52019 | 7900079 | Business Strategies of Banks | Prifung (PR) | Muller

Competence Certificate
See German version.

Prerequisites
None

Recommendation
None

Below you will find excerpts from events related to this course:

Business Strategies of Banks

Lecture (V)
2530299, WS 19/20, 2 SWS, Language: German, Open in study portal

Description

The management of a bank is in charge of the determination and implementation of business policy - taking into account all
relevant endogenous and exogenous factors - that assures the bank's success in the long run. In this context, there exists a large
body of banking models and theories which are helpful in describing the success and risk of a bank. This course is meant to be the
bridging of banking theory and practical implementation. In the course of the lectures students will learn to take on the bank
management's perspective.

The first chapter deals with the development of the banking sector. Making use of appropriate assumptions, a banking policy is
developed in the second chapter. The design of bank services (ch. 3) and the adequate marketing plan (ch. 4) are then built on this
framework. The operational business of banks must be guided by appropriate risk and earnings management (ch. 5 and 6), which
are part of the overall (global) bank management (ch. 7). Chapter eight, at last, deals with the requirements and demands of bank
supervision as they have significant impact on a bank's corporate policy.

Learning Content

The management of a bank is in charge of the determination and implementation of business policy - taking into account all
relevant endogenous and exogenous factors - that assures the bank's success in the long run. In this context, there exists a large
body of banking models and theories which are helpful in describing the success and risk of a bank. This course is meant to be the
bridging of banking theory and practical implementation. In the course of the lectures students will learn to take on the bank
management's perspective.

The first chapter deals with the development of the banking sector. Making use of appropriate assumptions, a banking policy is
developed in the second chapter. The design of bank services (ch. 3) and the adequate marketing plan (ch. 4) are then built on this
framework. The operational business of banks must be guided by appropriate risk and earnings management (ch. 5 and 6), which
are part of the overall (global) bank management (ch. 7). Chapter eight, at last, deals with the requirements and demands of bank
supervision as they have significant impact on a bank's corporate policy.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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7 COURSES Course: Business Strategies of Banks [T-WIWI-102626]

Literature
Elective literature:

e Ascriptis disseminated chapter by chapter during the course of the lecture.
e Hartmann-Wendels, Thomas; Pfingsten, Andreas; Weber, Martin; 2000, Bankbetriebslehre, 6th edition, Springer
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7 COURSES Course: Case Studies Seminar: Innovation Management [T-WIWI-102852]

7.52 Course: Case Studies Seminar: Innovation Management [T-WIWI-102852]

Responsible:  Prof. Dr. Marion Weissenberger-Eibl
Organisation:  KIT Department of Economics and Management

Partof: M-WIWI-101488 - Entrepreneurship (EnTechnon)
M-WIWI-101507 - Innovation Management
M-WIWI-101507 - Innovation Management

Type Credits Recurrence Version
Examination of another type 3 Each winter term 1
Events
WS 19/20 | 2545105 Case studies seminar: Innovation 2 SWS Seminar (S) Weissenberger-Eibl
management
Exams
WS 19/20 | 7900237 Case Studies Seminar: Innovation Prifung (PR) Weissenberger-Eibl
Management

Competence Certificate
Alternative exam assessments (§4(2), 3 SPO).

Prerequisites
None

Recommendation
Prior attendance of the course Innovation Management is recommended.

Below you will find excerpts from events related to this course:

Case studies seminar: Innovation management

) Seminar (S)
2545105, WS 19/20, 2 SWS, Language: German, Open in study portal

Notes

The objective of the seminar is to master selected concepts and methods of innovation management and then to apply these
practically. Working in groups, the students apply the described concepts and methods of innovation management to a case study
from the automotive industry to answer specific questions. Accordingly, the block seminar involves a switch from input to the
application of this input. At the end, the results of the group work are presented in the form of a seminar paper and discussed by
the whole course. A short introduction to presentation techniques is planned to help students prepare the seminar papers.

Learning Content
The objective of the seminar is to master selected concepts and methods of innovation management and then to apply these
practically. Working in groups, the students apply the described concepts and methods of innovation management to a case study
from the automotive industry to answer specific questions. Accordingly, the block seminar involves a switch from input to the
application of this input. At the end, the results of the group work are presented in the form of a seminar paper and discussed by
the whole course.

A short introduction to presentation techniques is planned to help students prepare the seminar papers.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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7 COURSES Course: CATIA Advanced [T-MACH-105312]

7.53 Course: CATIA Advanced [T-MACH-105312]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101281 - Virtual Engineering B
M-MACH-101283 - Virtual Engineering A

Type Credits Recurrence Version
Examination of another type 4 Each term 1
Events
SS2019 2123380 CATIA advanced 3SWS Project (PRO) Ovtcharova,
Mitarbeiter
WS 19/20 | 2123380 Advanced CATIA 3SWS Project (PRO) Ovtcharova,
Mitarbeiter

Competence Certificate
Assessment of another type. Design project and written documentation in team work and final presentation. Grading: Project work
3/5, documentation 1/5 and presentation 1/5.

Prerequisites
none

Below you will find excerpts from events related to this course:

CATIA advanced

. Project (PRO)
2123380, SS 2019, 3 SWS, Language: German, Open in study portal

Learning Content

Use of advanced CAD techniques and CATIA functionalities

Management of data using the PLM system SmarTeam

Design engineering with CAD

Integration of partial solutions into the overall solution

Ensuring the reusability of CAD models through parameterization and cataloging
Validation, strength tests (FEM analysis)

Kinematic simulation with the digital mockup (DMU Kinematics)

Production with integrated CAM tool

Animations

Presentation of results at the end of the semester

Annotation
For the workshop compulsory attendance exists.

Workload
regular attendance: 21 hours, self-study: 35 hours
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7 COURSES Course: CATIA CAD Training Course [T-MACH-102185]

7.54 Course: CATIA CAD Training Course [T-MACH-102185]

Responsible:  Prof. Dr.-Ing. Jivka Ovtcharova
Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101281 - Virtual Engineering B
M-MACH-101283 - Virtual Engineering A

Type Credits Recurrence Version
Completed coursework (practical) 2 Each term 2

Events

SS2019 2123358 CATIA CAD training course 3SWS Practical course (P) Ovtcharova,
Mitarbeiter

WS 19/20 |2123358 CATIA CAD training course 2 SWS Practical course (P) | Ovtcharova,
Mitarbeiter

Exams

S52019 76-T-MACH-102185 | CATIA CAD Training Course | Prafung (PR) | Ovtcharova

Competence Certificate
Practical examination on CAD computer, duration: 60 min.

Prerequisites
None

Recommendation
Dealing with technical drawings is required.

Annotation
For the practical course attendance is compulsory.

Below you will find excerpts from events related to this course:

CATIA CAD training course

) Practical course (P)
2123358, SS 2019, 3 SWS, Language: German, Open in study portal

Learning Content
The participant will learn the following knowledge:

Basics of CATIA such as user interface, handling etc.
Production and processing of different model types
Production of basic geometries and parts
Generation of detailed drawings

Integration of partial solutions in modules

Working with constrains

Strength analysis with FEM

Kinematic simulation with DMU

Dealing with CATIA Knowledgeware

Annotation
For the practical course attendance is compulsory.

Workload
Regular attendance: 35 hours,
self-study: 12 hours

Literature
practical course skript
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7 COURSES Course: CATIA CAD Training Course [T-MACH-102185]

CATIA CAD training course

) Practical course (P)
2123358, WS 19/20, 2 SWS, Language: German, Open in study portal

Learning Content
The participant will learn the following knowledge:

Basics of CATIA such as user interface, handling etc.
Production and processing of different model types
Production of basic geometries and parts
Generation of detailed drawings

Integration of partial solutions in modules

Working with constrains

Strength analysis with FEM

Kinematic simulation with DMU

Dealing with CATIA Knowledgeware

Annotation
For the practical course attendance is compulsory.

Workload
Regular attendance: 35 hours,
self-study: 12 hours

Literature
practical course skript
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7 COURSES Course: Ceramic Processing Technology [T-MACH-102182]

7.55 Course: Ceramic Processing Technology [T-MACH-102182]

Responsible:  Dr. Joachim Binder
Organisation:  KIT Department of Mechanical Engineering

Part of: M-MACH-101268 - Specific Topics in Materials Science

Type Credits Recurrence Version
Oral examination 4 Each summer term 1
Events
552019 | 2126730 Ceramics Processing | 2sws [ Lecture(v) | Binder
Exams
S52019 76-T-MACH-102182 | Ceramic Processing Technology Prifung (PR) Binder
WS 19/20 | 76-T-MACH-102182 | Ceramic Processing Technology Prafung (PR) Binder

Competence Certificate
The assessment consists of an oral exam (approx. 20 min) taking place at the agreed date.

Auxiliary means: none

The re-examination is offered upon agreement.

Prerequisites
none

Below you will find excerpts from events related to this course:

Ceramics Processing

. Lecture (V)
2126730, SS 2019, 2 SWS, Language: German, Open in study portal

Learning Content
The course imparts technological basics for processing of engineering ceramics. The course is arranged in the following units:

Synthesis methods

Powder conditioning and mixing methods
Forming of ceramics

Sintering

Finishing processes

Ceramic films and multi-layer systems
Effects of processing on properties

Workload
regular attendance: 21 hours

self-study: 99 hours

Literature
W. Kollenberg: Technische Keramik, Vulkan Verlag 2010.

M. N. Rahaman: Ceramic Processing, CRC Taylor & Francis, 2007.
D.W. Richerson: Modern ceramic engineering, CRC Taylor & Francis, 2006.
A. G. King: Ceramic Technology and Processing, William Andrew, 2002.
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7 COURSES Course: Challenges in Supply Chain Management [T-WIWI-102872]

7.56 Course: Challenges in Supply Chain Management [T-WIWI-102872]

Responsible:  Esther Mohr
Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-102805 - Service Operations
M-WIWI-102808 - Digital Service Systems in Industry

Type Credits Recurrence Version
Examination of another type 45 Each summer term 2
Events
SS§2019 2550494 Challenges in Supply Chain 3SWS Lecture (V) Mohr
Management
Exams
S$52019 7900146 Challenges in Supply Chain Management | Prifung (PR) | Nickel

Competence Certificate
The assessment consists of a written paper and an oral exam of ca. 30-40 min.

Prerequisites
None

Recommendation
Basic knowledge as conveyed in the module "Introduction to Operations Research" is assumed.

Annotation
The number of course participants is limited to 12 participants due to joint work in BASF project teams. Due to these capacity
restrictions, registration before course start is required. For further information see the webpage of the course.

The course is offered irregularly. The planned lectures and courses for the next three years are announced online.

Below you will find excerpts from events related to this course:

Challenges in Supply Chain Management

. . Lecture (V)
2550494, SS 2019, 3 SWS, Language: English, Open in study portal

Notes

The course consists of case studies of BASF which cover future challenges of supply chain management. Thus, the course aims at a
case-study based presentation, critical evaluation and exemplary discussion of recent questions in supply chain management. The
focus lies on future challenges and trends, also with regard to their applicability in practical cases (especially in the chemical
industry).

The main part of the course is working on a project together with BASF in Ludwigshafen. The students get in touch with scientific
working: The in-depth work with a special scientific topic makes the students familiar with scientific literature research and
argumentation methods. As a further aspect of scientific work, especially for Master students the emphasis is put on a critical
discussion of the project topic.

This course will include working on cutting edge supply chain topics like Industry 4.0/ “Internet of Everything in production”,
supply chain analytics, risk management, procurement and production in SCM. The team essays / project reports will be linked to
industry-related challenges as well as to upcoming theoretical concepts. The topics of the seminar will be announced at the
beginning of the term in a preliminary meeting.
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7 COURSES Course: Challenges in Supply Chain Management [T-WIWI-102872]

Learning Content

The course consists of case studies of BASF which cover future challenges of supply chain management. Thus, the course aims at a
case-study based presentation, critical evaluation and exemplary discussion of recent questions in supply chain management. The
focus lies on future challenges and trends, also with regard to their applicability in practical cases (especially in the chemical
industry).

The main part of the course is working on a project together with BASF in Ludwigshafen. The students get in touch with scientific
working: The in-depth work with a special scientific topic makes the students familiar with scientific literature research and
argumentation methods. As a further aspect of scientific work, especially for Master students the emphasis is put on a critical
discussion of the project topic.

This course will include working on cutting edge supply chain topics like Industry 4.0/ “Internet of Everything in production”,
supply chain analytics, risk management, procurement and production in SCM. The team essays / project reports will be linked to
industry-related challenges as well as to upcoming theoretical concepts. The topics of the seminar will be announced at the
beginning of the term in a preliminary meeting.

Annotation
The number of course participants is limited to 12 participants due to joint work in BASF project teams. Due to these capacity
restrictions, registration before course start is required. For further information see the webpage of the course.

The course is offered irregularly. The planned lectures and courses for the next three years are announced online.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
To be defined depending on the topic.
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7 COURSES

Course: Characteristics of Transportation Systems [T-BGU-106609]

7.57 Course: Characteristics of Transportation Systems [T-BGU-106609]

Responsible:
Organisation:

Prof. Dr.-Ing. Peter Vortisch
KIT Department of Civil Engineering, Geo- and Environmental Sciences

Part of: M-BGU-101064 - Fundamentals of Transportation
Type Credits Recurrence Version
Written examination 3 Each summer term 2
Events
552019 | 6232806 | Eigenschaften von Verkehrsmitteln [ 25Ws | Lecture (V) | Vortisch
Exams
S52019 | 8240106609 | Characteristics of Transportation Systems | Prifung (PR) | Vortisch

Prerequisites
None

Recommendation
None

Annotation
None
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xA39C40A73A754AED9D327C96BD0F81FE
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x2B039D73B02B4A0B9F5F42BE569F6FB8

7 COURSES Course: Combustion Engines | [T-MACH-102194]

7.58 Course: Combustion Engines | [T-MACH-102194]

Responsible:  Prof. Dr. Thomas Koch
Dr.-Ing. Heiko Kubach

Organisation:  KIT Department of Mechanical Engineering

Partof: M-MACH-101275 - Combustion Engines |

Type Credits Recurrence Version
Oral examination 5 Each winter term 1
Events
WS 19/20 | 2133113 Combustion Engines | 4 SWS Lecture / Practice Koch
(VU)

Exams

S$52019 76-T-MACH-102194 | Combustion Engines | Prifung (PR) Koch, Kubach
WS 19/20 | 76-T-MACH-102194 | Combustion Engines | Prafung (PR) Kubach, Koch

Competence Certificate
oral examination, Duration: 25 min., no auxiliary means

Prerequisites
none

Below you will find excerpts from events related to this course:

Combustion Engines |

) Lecture / Practice (VU)
2133113, WS 19/20, 4 SWS, Language: German, Open in study portal

Notes
Introduction, History, Concepts

Working Principle and Applications
Characteristic Parameters

Engine Parts

Drive Train

Fuels

Gasoline Engines

Diesel Engines

Exhaust Gas Aftertreatment

Learning Content
Introduction, History, Concepts

Working Principle and Applications
Characteristic Parameters

Engine Parts

Drive Train

Fuels

Gasoline Engines

Diesel Engines

Exhaust Gas Aftertreatment
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x41D4F729D3E64FE5913CB016A67461AC
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0xF06707C811D241968C760C105A88194F
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x41D4F729D3E64FE5913CB016A67461AC

7 COURSES Course: Combustion Engines | [T-MACH-102194]

Workload
regular attendance: 32 hours
self-study: 88 hours
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7 COURSES

Course: Combustion Engines Il [T-MACH-104609]

7.59 Course: Combustion Engines Il [T-MACH-104609]

Responsible:

Organisation:

Dr.-Ing. Rainer Koch

Dr.-Ing. Heiko Kubach

KIT Department of Mechanical Engineering

Partof: M-MACH-101303 - Combustion Engines Il
Type Credits Recurrence Version
Oral examination 5 Each summer term 1
Events
S$52019 2134151 Combustion Engines I 3SWS Lecture / Practice Koch
(VU)

Exams

S$52019 76-T-MACH-104609 | Combustion Engines I Prifung (PR) Koch, Kubach
WS 19/20 | 76-T-MACH-104609 | Combustion Engines Il Prafung (PR) Kubach, Koch

Competence Certificate
oral examination, duration: 25 minutes, no auxiliary means

Prerequisites

none

Recommendation
Fundamentals of Combustion Engines | helpful

Below you will find excerpts from events related to this course:

Combustion Engines Il
2134151, SS 2019, 3 SWS, Language: German, Open in study portal

Learning Content

Emissions
Fuels

Drive Train Dynamics

Engine Parts

Boosting

Alternative Powertrain Concepts

Special Engine Concepts

Power Transmission

Workload

regular attendance: 31,5 hours
self-study: 90 hours
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x7911176BA8C64402A09DE19D7AFA0CA9
https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x3D13CC5FE6E04B778FF891FD835F1260
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7 COURSES Course: Communication Systems and Protocols [T-ETIT-101938]

7.60 Course: Communication Systems and Protocols [T-ETIT-101938]

Responsible:  Prof. Dr.-Ing. Jlirgen Becker
Organisation:  KIT Department of Electrical Engineering and Information Technology
Part of: M-MACH-101295 - Optoelectronics and Optical Communication

Type Credits Recurrence Version
Written examination 5 Each summer term 1
Events
SS§2019 2311616 Communication Systems and 2 SWS Lecture (V) Becker, Becker
Protocols
S52019 2311618 Ubungen zu 2311616 1SWS Practice (U) Nidhi
Communication Systems and
Protocols
Exams
S52019 7311616 Communication Systems and Protocols | Prafung (PR) | Becker

Prerequisites
none
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7 COURSES Course: Competition in Networks [T-WIWI-100005]

7.61 Course: Competition in Networks [T-WIWI-100005]

Responsible:  Prof. Dr. Kay Mitusch
Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-101406 - Network Economics

Type Credits Recurrence Version
Written examination 4,5 Each winter term 3

Events

WS 19/20 | 2561204 Competition in Networks 2SWS Lecture (V) Mitusch

WS 19/20 | 2561205 Ubung zu Wettbewerb in Netzen 1SWS | Practice (U) Wisotzky, Mitusch,

Corbo
Exams
$52019 | 7900274 Competition in Networks | Priifung (PR) | Mitusch

Competence Certificate
Result of success is made by a 60 minutes written examination during the semester break (according to §4(2), 1 ERSC).
Examination is offered every semester and can be retried at any regular examination date.

Prerequisites
None.

Recommendation
Basics of microeconomics obtained within the undergraduate programme (B.Sc) of economics are required.

Below you will find excerpts from events related to this course:

Competition in Networks
2561204, WS 19/20, 2 SWS, Language: German, Open in study portal

Description

Lecture (V)

Network or infrastructure industries like telecommunication, transport, and utilities form the backbone of modern economies. The
lecture provides an overview of the economic characteristics of network industries. The planning of networks is complicated by the
multitude of aspects involved (like spatial differentiation and the like). The interactions of different companies - competition or
cooperation or both - are characterized by complex interdependencies within the networks: network effects, economies of scale,
effects of vertical integration, switching costs, standardization, compatibility etc. appear increasingly in these sectors and even
tend to appear in combination. Additionally, government interventions can often be observed, partly driven by the aims of
competition policy and partly driven by the aims industrial policy. All these issues are brought up, analyzed formally (in part) and

illustrated by several examples in the lecture.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Will be announced in the lecture.
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8589227C323D4C1DB88182F88794EF27
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x8589227C323D4C1DB88182F88794EF27

7 COURSES Course: Computational Economics [T-WIWI-102680]

7.62 Course: Computational Economics [T-WIWI-102680]

Responsible:  Dr.rer. nat. Pradyumn Kumar Shukla
Organisation:  KIT Department of Economics and Management

Part of: M-WIWI-101472 - Informatics
M-WIWI-101628 - Emphasis in Informatics
M-WIWI-101630 - Electives in Informatics

Type Credits Recurrence Version
Written examination 4,5 Each winter term 3
Events
WS 19/20 | 2590458 Computational Economics 2SWS Lecture (V) Shukla
WS 19/20 | 2590459 Excercises to Computational 1SWS Practice (U) Shukla
Economics
Exams
552019 7900030 Computational Economics Prafung (PR) Shukla
WS 19/20 | 7900005 Computational Economics Prafung (PR) Shukla

Competence Certificate

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation). By successful completion
of the exercises (§4 (2), 3 SPO 2007 respectively §4 (3) SPO 2015) a bonus can be obtained. If the grade of the written exam is at
least 4.0 and at most 1.3, the bonus will improve it by one grade level (i.e. by 0.3 or 0.4). The bonus only applies to the first and
second exam of the semester in which it was obtained.

Prerequisites
None

Annotation
The credits have been changed to 5 starting summer term 2016.

Below you will find excerpts from events related to this course:

Computational Economics

. i Lecture (V)
2590458, WS 19/20, 2 SWS, Language: English, Open in study portal

Notes

Examining complex economic problems with classic analytical methods usually requires making numerous simplifying assumptions,
for example that agents behave rationally or homogeneously. Recently, widespread availability of computing power gave rise to a
new field in economic research that allows the modeling of heterogeneity and forms of bounded rationality: Computational
Economics. Within this new discipline, computer based simulation models are used for analyzing complex economic systems. In
short, an artificial world is created which captures all relevant aspects of the problem under consideration. Given all exogenous and
endogenous factors, the modelled economy evolves over time and different scenarios can be analyzed. Thus, the model can serve
as a virtual testbed for hypothesis verification and falsification.

Learning objectives:
The student

understands the methods of Computational Economics and applies them on practical issues,
evaluates agent models considering bounded rational behaviour and learning algorithms,
analyses agent models based on mathematical basics,

knows the benefits and disadvantages of the different models and how to use them,
examines and argues the results of a simulation with adequate statistical methods,

is able to support the chosen solutions with arguments and can explain them.
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7 COURSES Course: Computational Risk and Asset Management [T-WIWI-102878]

7.63 Course: Computational Risk and Asset Management [T-WIWI-102878]

Responsible:  Prof. Dr Maxim Ulrich
Organisation:  KIT Department of Economics and Management
Part of: M-WIWI-105032 - Data Science for Finance

Type Credits Recurrence Version
Written examination 6 Each winter term 3
Events
WS 19/20 | 2500015 Computational Risk and Asset 4 SWS Lecture (V) Ulrich
Management

Competence Certificate
The assessment consists of a written exam (90 minutes) according to §4(2) of the examination regulation.

Recommendation
Good knowledge of statistics and first programming experience with Python is recommended.

Below you will find excerpts from events related to this course:

Computational Risk and Asset Management

) ) Lecture (V)
2500015, WS 19/20, 4 SWS, Language: English, Open in study portal

Description

The aim of this course is to master real-world challenges of computational risk and asset management and provide students with a
skill set to incorporate different portfolio objectives into the investment process. It enables students to solve such challenges
independently in Python.

Learning Content
The course covers several topics, among them:

Quantitative Portfolio Strategies: Extensions to Mean-Variance Portfolio Optimization

Return Densities: Forecasting with Traditional and Machine Learning Approaches, Monte Carlo Simulation
Financial Economics: Rationalizing Risk Premiums via Stochastic Discount Factor

Multi-Asset Valuation: DCF Approach, No-Arbitrage and Ito Calculus

Workload
The total workload for this course is approximately 180 hours.
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7 COURSES Course: Computer Aided Data Analysis [T-GEISTSOZ-104565]

7.64 Course: Computer Aided Data Analysis [T-GEISTSOZ-104565]

Responsible:  Prof. Dr. Gerd Nollmann
Organisation:  KIT Department of Humanities and Social Sciences
Partof: M-GEISTSOZ-101169 - Sociology

Type Credits Version
Completed coursework 0 1
Events
WS 19/20 | 5011009 | Data Science for Al | 2sws [ Course (Ku) | Nollmann
Exams
S$52019 | 7400369 | Computer Aided Data Analysis | Prifung (PR) | Nollmann
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https://campus.studium.kit.edu/events/catalog.php#!campus/all/event.asp?gguid=0x11AFA2E87D4A419CA6D5FC0FB40962C0
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7 COURSES

Course: Computer Contract Law [T-INFO-102036]

7.65 Course: Computer Contract Law [T-INFO-102036]

Responsible:
Organisation:

Prof. Dr. Thomas Dreier
KIT Department of Informatics

Part of: M-INFO-101215 - Intellectual Property Law
Type Credits Recurrence Version
Written examination 3 Each winter term 1

Events

WS 19/20 | 2411604 Computer Contract Law |2sws [ Lecture(v) | Bartsch
Exams

S$52019 7500066 Computer Contract Law Prifung (PR) Dreier, Matz
WS 19/20 | 7500065 Computer Contract Law Prafung (PR) Dreier, Matz

Below you will find excerpts from events related to this course:

Computer Contract Law
2411604, WS 19/20, 2 SWS, Language: German, Open in study portal

Description

The course deals with contracts from the following areas:

Contracts of programming, licencing and maintaining software
Contracts in the field of IT employment law

IT projects and IT Outsourcing

Internet Contracts

Lecture (V)

From these areas single contracts will be chosen and discussed (e.g. software maintenance, employment contract with a software
engineer). Concerning the respective contract the technical features, the economic background and the subsumption in the
national law of obligation (BGB-Schuldrecht) will be discussed. As a result different contractual clauses will be developed by the
students. Afterwards typical contracts and conditions will be analysed with regard to their legitimacy as standard business terms
(AGB). It is t