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1 STRUCTURE OF THE MASTER PROGRAMME IN INDUSTRIAL ENGINEERING AND MANAGEMENT
(M.SC.)

1 Structure of the Master Programme in Industrial Engineering and Man-
agement (M.Sc.)

The master programme 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.

Industrial Engineering and Management (M.Sc.)

Semester Elective

EC INFO OR ENG ENG @ Seminar Elective Elective

+ KS

9 CP 9CP 9CP 9CP 9CP | 6+3CP 9CP

120 CP
(8 compulsory modules + 2 elective modules + Master Thesis)

Figure 1: Structure of the Master Programme (Recommendation)

Figure 1 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.

Industrial Engineering and Management (M.Sc.) 15
Module Handbook, Date: 21.08.2014



2 KEY SKILLS

2 Key Skills

The master programme Industrial Engineering and Management (M.Sc.) at the Department of Economics and
Management distinguishes itself by an exceptionally high level of interdisciplinarity. With the combination of busi-
ness science, economics, informatics, operations research, mathematics as well as engineering and natural sci-
ence, 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
1. Team work, social communication and creativity techniques
2. Presentations and presentation techniques
3. Logical and systematical arguing and writing
4. Structured problem solving and communication

Enabling skills
1. Decision making in business context
2. Project management competences
3. Fundamentals of business science
4. English as a foreign language

Orientational knowledge
1. Acquisition of interdisciplinary knowledge
2. Institutional knowledge about economic and legal systems
3. Knowledge about international organisations
4. Media, technology and innovation

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

programme, namely
1. Seminar module
2. Mentoring of the Master’s thesis
3. Business science, economics and informatics modules

Figure 2 shows the classification of key skills within the master program at a glance.

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.)
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Masterstudium

Art der
Schlusselqualifikation

X X

(639 — ist nicht zwingend SQ-vermittelnd; hangt von
der Art der Aktivitat ab (z.B. Auslandspraktikum,
thematische Ausrichtung der Masterarbeit)

Figure 2: Key Skills
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Was Wann Hilfsmittel
Auswabhl eines
1 Kurses aus dem Ab September (WS) www.hoc.kit.edu
HoC-Angebot bzw. Marz (SS) oder StudiPortal
(Wahlbereich 1 - 5)
Online-Anmeldung Mittwoch vor .
. . www.hoc.kit.edu
zum Kurs direkt Vorlesungsbeginn .
2 . . > (und dann je nach
beim HoC (bzw. (,first come, first il
ZAK, SPZ, ...) served”!)
o Prifungsordnung
e _ (bei Wilng, TVWL
3 Kursleiter Gber Zum Kursbeginn
. werden max. 3 ECTS
Kursziel von 3 ECTS
anerkannt)
Ablegen und
Bestehen der
4 Erfolgskontrolle (im Am Kursende
Umfang von 3 ECTS)
HoC stellt ,,Schein”
5 aus, der vom Nach Bestehen der
Studierenden am Erfolgskontrolle
HoC abgeholt wird
Elnrelshu”ng c.les Nach Abholung des
6 el e Scheins beim HoC
Studienbiiro
Prifung und
7 ggf. Rickfragen an So schnell wie
Prafungsamt WiWi moglich
(Herr Hilser)
Verbuchung der SQ . "Zentrales
. . So schnell wie Prifungssystem
8 im Seminarmodul . .
durch Studienbiiro moglich (anschl. Anzeige im
StudiPortal)
Stand: 25.02.2011
Figure 3: Process of gaining additive key skills
Industrial Engineering and Management (M.Sc.) 18

Module Handbook, Date: 21.08.2014



3 MODULE HANDBOOK - A HELPFUL GUIDE THROUGHOUT THE STUDIES

3 Module Handbook - a helpful guide throughout the studies

The programme exists of several subjects (e.g. business administration, economics, operations research). Every
subject is split into modules and every module itself exists of one or more interrelated courses. 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 programme, 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 programme according to personal needs, interest and job
perspective. The module handbook describes the modules belonging to the programme. It describes:

* the structure of the modules

* the extent (in CP),

* the dependencies of the modules,
« the learning outcomes,

* the assessment and examinations.

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

Begin and completion of a module

Every module and every course is allowed to be credited only once. The decision whether the course is assigned
to one module or the other (e.g. if a course is selectable in two or more modules) is made by the student at the
time of signing in for the corresponding exam. The module is succeeded, if the general exam of the module and/or
if all of its relevant partial exams have been passed (grade min 4.0). In order to that the minimum requirement of
credits of this module have been met.

General exams and partial exams

The module exam can be taken in a general exam or several partial exams. If the module exam is offered as a
general exam, the entire content of the module will be reviewed in a single exam. If the module exam exists of
partial exams, the content of each course will be reviewed in corresponding partial exams. The registration for the
examinations takes place online via the self-service function for students. The following functions can be accessed
on https://studium.kit.edu/meinsemester/Seiten/pruefungsanmeldung.aspx:

+ Sign in and sign off exams
* Retrieve examination results

* Print transcript of records

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

Repeating exams

Principally, a failed exam 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. Requests for a second repetition
of an exam require the approval of the examination committee. A request for a second repetition has to be made
without delay after loosing the examination claim. A counseling interview is mandatory. For further information see
http://www.wiwi.kit.edu/serviceHinweise.php.
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Bonus accomplishments and additional accomplishments

Bonus accomplishments can be achieved on the basis of entire modules or within modules, if there are alterna-
tives at choice. Bonus accomplishments can improve the module grade and overall grade by taking into account
only the best possible combination of all courses when calculating the grades. The student has to declare a Bonus
accomplishment as such at the time of registration for the exams. Exams, which have been registered as Bonus
accomplishments, are subject to examination regulations. Therefore, a failed exam has to be repeated. Failing the
repeat examination implies the loss of the examination claim.

Additional accomplishments are voluntarily taken exams, which have no impact on the overall grade of the stu-
dent 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. Up to 2 modules with a minimum of 9
CP may appear additionally in the certificate. After the approval of the examination committee, it is also possible to
include modules in the certificate, which are not defined in the module handbook. Single additional courses will be
recorded in the transcript of records. Courses and modules, which have been declared as bonus accomplishments,
can be changed to additional accomplishments.

Further information

More detailed information about the legal and general conditions of the programme can be found in the examination
regulation of the programme (in the appendix).

Used abbreviations

LP/CP Credit Points/ECTS Leistungspunkte/ECTS
LV course Lehrveranstaltung
RU computing lab Rechneriibung
S summer term Sommersemester
Sem. semester/term Semester
ER/SPO examination regulations Studien- und Priifungsordnung
KS/SQ key skills Schllsselqualifikationen
SWS contact hour Semesterwochenstunde
U excercise course Ubung
\ lecture Vorlesung
W winter term Wintersemester
Industrial Engineering and Management (M.Sc.) 20
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4 ACTUAL CHANGES

4 Actual Changes

Important changes are pointed out in this section in order to provide a better orientation. Although this process was done with
great care, other/minor changes may exist. Please also check our updates on http://www.wiwi.kit.edu/lehreMHB.
php#mhb_aktuell.

WI4BWLFBV12 - Computational Finance (S. 29)

Anmerkungen

The module will be offered from winter term 2014/15.
The course of the module is held in English.

WI4BWLUO1 - Strategic Corporate Management and Organization (S. 32)

Anmerkungen

‘ The course “Organization Theory” will not be offered in winter term 2014/15.

WI4BWLUOS3 - Strategic Decision Making and Organization (S. 33)

Anmerkungen

‘ The course “Organization Theory” will not be offered in winter term 2014/15.

WI4BWLIBU2 - Cross-functional Management Accounting (S. 35)

Anmerkungen

‘ The module will be offered from winter term 2014/15.

WI4BWLISM1 - Advanced CRM (S. 36)

Anmerkungen

The course Social Network Analysis in CRM [2540518] is currently not offered.
The courses Recommendersystems and Personalization and Services will take place in an alternating way from summer term
14. Details on the cycle and on the exams can be found on http://www.em.uni-karlsruhe.de/studies/.

WI4BWLISM2 - Electronic Markets (S. 38)

Anmerkungen

The course Electronic Marktes: Principles is not offered at the moment. The last exam takes place at the end of summer term
14.

WI4BWLISM4 - Business & Service Engineering (S. 41)

Anmerkungen

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

The courses Recommendersystems and Personalization and Services will take place in an alternating way from summer term
14. Details on the cycle and on the exams can be found on http://www.em.uni-karlsruhe.de/studies/.

WI4BWLISM5 - Communications & Markets (S. 42)

Anmerkungen

All practical Seminars offered at the IM can be chosen for Special Topics in Information Engineering & Management. Please
update yourself on www.iism.kit.edu/im/lehre.
The module will be offered latest until SS 2014.

WI4BWLISM?7 - Information Engineering (S. 44)

Anmerkungen

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

The course “Communications Economics” will be offered latest until summer term 2014. The examination will be offered latest
until winter term 2014/15 (repeaters only).

WI4VWL10 - Telecommunications Markets (S. 66)

Anmerkungen

\ The module will be offered latest until SS 2014.
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WI4VWL18 - Advanced Topics in Public Finance (S. 75)

Anmerkungen

\ The module will be offered from winter term 2014/15.

WI4STAT1 - Mathematical and Empirical Finance (S. 86)

Anmerkungen

The course Portfolio and Asset Liability Management [2520357] will not be offered any more from

summer term 2015 on. The examination will probably be offered latest until summer term 2014.

The course Stochastic Calculus and Finance [2521331] will not be offered any more from winter term 2014/2015 on. The
examination will probably be offered latest until winter term 2013/14.

WI4INGBGU17 - Mechnical Process Engineering in Construction (S. 130)

Anmerkungen

The module [WW4INGBGU17] will not be offered any more from winter term 2014/15. It will be replaced by the module
[WW4INGBGU22]. Students who are already assigned on the module [WW4INGBGU17] can still finish it until winter term
2015/16.

WI4INGBGU22 - Process Engineering in Construction (S. 132)

Anmerkungen

‘ The module will be offered from winter term 2014/15.

WI4INGETIT7 - Generation and transmission of renewable power (S. 141)
Anmerkungen

The course 23381 Windpower will not be offered any more from winter term 2014/15 on. The examination will be offered latest
until sommer term 2015 (repeaters only).

WI4INGCV4 - Specialization in Food Process Engineering (S. 143)

Anmerkungen

‘ The course “Scale up in Biology and Engineering [22417]” will not be offered anymore.

2511402 - Intelligent Systems in Finance (S. 355)

Anmerkungen

The content of the lecture will permanently be adapted to actual developments. This can be the cause to changes of the
described contend and schedule.

The course “Intelligent Systems in Finance” will not be offered any more from summer term 2015 on. The examination will be
offered latest until summer term 2015 (repeaters only).

2530240 - Market Microstructure (S. 388)

Anmerkungen

‘ This lecture will not be provided any more, the exams, however, will be provided each semester.

26240 - Competition in Networks (S. 668)

Anmerkungen

‘ This lecture will not take place in wintersemester 2014/15 due to a research period. All exams will take place as usually.

2577904 - Organization Theory (S. 432)

Anmerkungen

‘ The course “Organization Theory” will not be offered in winter term 2014/15.

2540502 - Markets and Organizations: Principles (S. 376)

Anmerkungen

The former name of the lecture was Electronic Markets (Foundations).
The course is not offered at the moment. The last exam takes place at the end of summer term 14.
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2540510 - Master Seminar in Information Engineering and Management (S. 389)
Inhalt

The seminar servers on one hand to improve the scientific working skills. On the other hand, the student should work intensively
on a given topic and develop a scientific work, that is based on a profound literature research.

The seminar can also be a implementation of software for a scientific problem (e.g. Business Games/dynamic systems)
according to the individual focus in the current semester. The software has to be well documented. The written elaboration
covers a description and explanation of the software as well as a discussion about limits and extensibility. Furthermore the
software must be deployable und shall be presented on the infrastructure stack of the chair. An implementation of a software
has to examine the scientific state of the art in a critical way, too.

A concrete description of the current topics is announced in time for the begin of the application stage.

2520357/2520358 - Portfolio and Asset Liability Management (S. 451)

Anmerkungen

The course Portfolio and Asset Liability Management [2520357] will not be offered any more from summer term 2015 on. The
examination will probably be offered latest until summer term 2014.

2511208 - Software Quality Management (S. 568)

Anmerkungen

‘ This course was formely named “Software Technology: Quality Management”.

2511400 - Complexity Management (S. 224)

Anmerkungen

The content of the lecture will permanently be adapted to actual developments. This can be the cause to changes of the
described contend and schedule.

The course “Complexity Management” will not be offered any more from summer term 2015 on. The examination will be offered
latest until summer term 2015 (repeaters only).

2511500 - Service Oriented Computing 1 (S. 556)

Anmerkungen

The course will not be offered any more from winter term 2014/15 on. The examination will be offered latest until winter term
2015/16 (repeaters only).

2595484 - Business and IT Service Management (S. 208)

Anmerkungen

‘ The credits have been changed from 5 to 4,5.

2595468 - Service Innovation (S. 555)

Anmerkungen

‘ The credits have been changed from 5 to 4,5.

2530350 - Current Issues in the Insurance Industry (S. 228)

Anmerkungen

Block course. For organizational reasons, please register with the secretay of the chair: thomas.mueller3@kit.edu.
The credits have been changed from 2,5 to 2.

2133121 - Energy Conversion and Increased Efficiency in Internal Combustion Engines
(S. 258)

Anmerkungen

‘ This course was formerly named “Thermodynamics and Energy Conversion in Internal Combustion Engines”.

22213 - Principles of Food Process Engineering (S. 314)

Anmerkungen

‘ This course was formerly named “Principles of Process Engineering referring to Food I”.

22214 - Specialization in Principles of Process Engineering referring to food (S. 653)
Anmerkungen

‘ This course was formerly named “Principles of Process Engineering referring to Food I1”.
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6635 - Microbiology of Food (S. 399)

Anmerkungen

\ The course will not be offered in winter terrm 2014/15.

2530210 - Cost and Management Accounting (S. 359)

Anmerkungen

‘ This lecture will not be provided any more, the corresponding exams, however, will be provided each semester.

2540462 - Communications Economics (S. 222)

Anmerkungen

The course will be offered latest until summer term 2014. The examination will be offered latest until winter term 2014/15
(repeaters only).

2511504 - Cloud Computing (S. 220)

Anmerkungen

The course will not be offered any more from winter term 2014/15 on. The examination will be offered latest until winter term
2015/16 (repeaters only).

25820 - Lab Class Cloud Computing (S. 456)

Anmerkungen

The course will not be offered any more from winter term 2014/15 on. The examination will be offered latest until winter term
2015/16 (repeaters only).

2113816 - Vehicle Mechatronics I (S. 279)

Erfolgskontrolle

The assessment will consist of a written exam (90 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

2550491 - Seminar in Discrete Optimization (S. 538)

Erfolgskontrolle

The assessment consists of a written seminar thesis of 20-25 pages and a presentation of 35-40 minutes (according to §4(2), 3
of the examination regulation).

The final mark for the seminar consists of the seminar thesis, the seminar presentation, the handout, and if applicable further
material such as programming code.

The seminar can be attended both by Bachelor and Master students. A differentiation will be achieved by different valuation
standards for the seminar thesis and presentation.

SemAIFB5 - Seminar eOrganization (S. 511)

Anmerkungen

The course will not be offered any more from winter term 2014/15 on. The examination will be offered latest until winter term
2015/16 (repeaters only).

2595477 - Practical Seminar Service Innovation (S. 549)
Anmerkungen

The credits have been changed from 5 to 4,5.

Due to the project work, the number of participants is limited and participation requires knowledge about models, concepts and
approaches that are taught in the Service Innovation lecture. Having taken the Service Innovation lecture or demonstrating
equivalent knowledge is a prerequisite for participating in this Practical Seminar. Details for registration will be announced on
the web pages for this course.

2521353 - Statistical Methods in Financial Risk Management (S. 586)

Anmerkungen

URL: http:/statistik.econ.kit.edu/
The course Statistical Methods in Financial Risk Management [2521353] will not be offered any more from winter term 2014/2015
on. The examination will be offered latest until winter term 2013/2014.
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2521331 - Stochastic Calculus and Finance (S. 592)

Anmerkungen

The course Stochastic Calculus and Finance [2521331] will not be offered any more from winter term 2014/2015 on. The
examination will be offered latest until winter term 2013/2014.

6241704 - Process Engineering (S. 190)

Anmerkungen

This course was formerly named “Construction Equipment and Mechanical Process Engineering”.
The credits have been changed from 4,5 to 3.

6241703 - Construction Equipment (S. 315)

Anmerkungen

This course was formerly named “Fundamental Mechanics of Construction Equipment”.
The credits have been changed from 1,5 to 3.

9050 - Basics in Hydrogeology (S. 311)

Anmerkungen

‘ This course was formerly named “Hydrogeology”.

2572156 - Sales Management and Retailing (S. 498)

Anmerkungen

For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
This course is held in English.

2560141 - Seminar on Morals and Social Behavior (S. 527)

Erfolgskontrolle

Students write a seminar paper on an assigned topic (10 pages), present it in class and discuss results during seminar sessions.
These three elements are graded individually. The seminar grade is the weighted average of these individual grades where the
weighting is announced on the course syllabus.

2545015 - Innovation Management: Concepts, Strategies and Methods (S. 348)

Anmerkungen

‘ This course was formerly named “Innovation Management”.

2511506 - Business Activity Management (S. 207)

Anmerkungen

The course will not be offered any more from winter term 2014/15 on. The examination will be offered latest until winter term
2015/16 (repeaters only).

2581956 - International Management in Engineering and Production (S. 356)

Anmerkungen

‘ This course was formerly named “International Production”.
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5 Modules

5.1 Business Administration
Module: Finance 1 [WI4BWLFBV1]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2530550 Derivatives (p. 234) 2/1 S 4,5 M. Uhrig-Homburg
2530212  Valuation (p. 638) 21 W 4,5 M. Ruckes
2530555 Asset Pricing (p. 176) 2/1 S 4,5 M. Uhrig-Homburg, M. Ruckes

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
The student

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

Content

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

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Finance 2 [WI4BWLFBV2]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2530260 Fixed Income Securities (p. 285) 2/1 W 4,5 M. Uhrig-Homburg
2530214 Corporate Financial Policy (p. 227) 2/1 S 4,5 M. Ruckes
2530240 Market Microstructure (p. 388) 2/0 W 3 T. Lidecke
2530565 Credit Risk (p. 367) 2/1 w 4,5 M. Uhrig-Homburg
2530210 Cost and Management Accounting 2/1 S 4,5 T. Ludecke
(p. 359)
2530555 Asset Pricing (p. 176) 2/1 S 4,5 M. Uhrig-Homburg, M. Ruckes
2530212  Valuation (p. 638) 21 W 4,5 M. Ruckes
2530550 Derivatives (p. 234) 2/1 S 4,5 M. Uhrig-Homburg
2530570 International Finance (p. 357) 2 S 3 M. Uhrig-Homburg, Dr. Walter
2530299 Business Strategies of Banks (p. 299) 2 W 3  W. Mdller
2530296 Exchanges (p. 205) 1 S 1,5 J. Franke
2530232 Financial Intermediation (p. 286) 3 W 4,5 M. Ruckes
2540454 eFinance: Information Engineering and 2/1 W 4,5 C. Weinhardt
Management for Securities Trading
(p. 242)

Learning Control / Examinations

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.

Conditions
It is only possible to choose this module in combination with the module Finance 1 [WI4BWLFBV1]. The module is passed only
after the final partial exam of Finance 1 is additionally passed.

Learning Outcomes
The student has advanced skills in economics and methodology in the field of modern finance.

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

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

Remarks

Only in the winter term 2011/2012 the lecture Market Microstructure [2530240] could be replaced by the lecture eFinance:
Information Engineering and Management for Securities Trading [2540454] within the corresponding module. Who wanted to
replace it in this way had to make the first attempt at passing the examination at the regular examination dates of this winter
term 2011/2012. The general regulation concerning the second attempt at passing the examination remains unchanged. The
lecture eFinance: Information Engineering and Management for Securities Trading [2540454] must not be chosen in all other
cases within this module.
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Module: Finance 3 [WI4BWLFBV11]

Coordination: M. Uhrig-Homburg, M. Ruckes
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2530555 Asset Pricing (p. 176) 2/1 S 4,5 M. Uhrig-Homburg, M. Ruckes
2530212  Valuation (p. 638) 21 W 4,5 M. Ruckes
2530550 Derivatives (p. 234) 2/1 S 4,5 M. Uhrig-Homburg
2530260 Fixed Income Securities (p. 285) 2/1 w 4,5 M. Uhrig-Homburg
2530565 Credit Risk (p. 367) 21 W 4,5 M. Uhrig-Homburg
2530214 Corporate Financial Policy (p. 227) 2/1 S 4,5 M. Ruckes
2530240 Market Microstructure (p. 388) 2/0 W 3  T.Lidecke
2530210 Cost and Management Accounting 2/1 S 4,5 T. Ludecke
(p. 359)
2530232 Financial Intermediation (p. 286) 3 W 4,5 M. Ruckes
2530296 Exchanges (p. 205) 1 S 1,5 J. Franke
2530299 Business Strategies of Banks (p. 299) 2 w 3  W. Mller
2530570 International Finance (p. 357) 2 S 3 M. Uhrig-Homburg, Dr. Walter
2540454 eFinance: Information Engineering and 2/1 W 4,5 C. Weinhardt
Management for Securities Trading
(p. 242)

Learning Control / Examinations

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.

Conditions
It is only possible to choose this module in combination with the module Finance 1[WI4BWLFBV1] and Finance 2
[WI4BWLFBV2]. The module is passed only after the final partial exams of Finance 1 and Finance 2 are additionally passed.

Learning Outcomes
The student has advanced skills in economics and methodology in the field of finance.

Content
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.

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

Remarks

Only in the winter term 2011/2012 the lecture Market Microstructure [2530240] could be replaced by the lecture eFinance:
Information Engineering and Management for Securities Trading [2540454] within the corresponding module. Who wanted to
replace it in this way had to make the first attempt at passing the examination at the regular examination dates of this winter
term 2011/2012. The general regulation concerning the second attempt at passing the examination remains unchanged. The
lecture eFinance: Information Engineering and Management for Securities Trading [2540454] must not be chosen in all other
cases within this module.
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Module: Computational Finance [WI4BWLFBV12]

Coordination: M. Ulrich

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Business Administration

ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2530371 Computational Risk and Asset Manage- 4/2 W 9 M. Ulrich

ment (p. 226)

Learning Control / Examinations

The assessment is carried out as a combination of one module-wide 180 minutes written exam (Paragraph 4 (2) Nr 1 of the
exam regulation) at the end of the course and several additional performance reviews according to Paragraph 4 (2) Nr. 3. The
overall grade of the module is the weighted average of the module-wide written exam and the additional performance reviews.
The former has a weight of 60%, whereas the latter counts for 40%. To improve the overall grade students can ask for a special
project.

Conditions
None.

Recommendations
There are no formal prerequisites for this course. Nevertheless, having heard Investments (Module Essentials of Finance) and
Optimization will facilitate the transition into the Computational Finance Module.

Learning Outcomes

The objective of this module is to become familiar with empirical and numerical algorithms necessary for quantitative asset and
risk management.

The students will learn how to empirically estimate the return characteristics of assets (expected return, volatility, and cross-
correlations) using simulated and real-world data and apply them to the strategic portfolio allocation concept of Markowitz.
Also they are capable to understand the intuition and algorithm behind empirical methods and obtain an understanding and
working knowledge of important numerical concepts.

Content

Markowitz portfolio optimization (empirical and numerical implementation)

Generating random numbers

Techniques for Monte Carlo Simulations

Time-Series methods (ARMA, predictions, impulse response functions, Wold decomposition, VAR, Granger causality, unit roots,
cointegration)

Maximum-Likelihood and Kalman Filtering

CAPM, Fama/French and Fama/MacBeth regressions to estimate risk premia (i.e. expected returns on investment)
numerical root finding

numerical optimziation

numerical integration of ode’s, pde’s, and sde’s .

analytical solution to simple ode’s and sde’s

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

Remarks
The module will be offered from winter term 2014/15.
The course of the module is held in English.
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Module: Insurance Management | [WI4BWLFBV6]

Coordination: U. Werner
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2550055  Principles of Insurance Management 3/0 S 45 U. Werner
(p. 466)
2530323  Insurance Marketing (p. 350) 3/0 S 4,5 E. Schwake
2530324  Insurance Production (p. 351) 3/0 W/S 4,5 U. Werner
2530050  Private and Social Insurance (p. 467) 2/0 w 2,5 W. Heilmann, K. Besserer
2530350  Current Issues in the Insurance Indus- 2/0 S 2 W. Heilmann
try (p. 228)
2530335 Insurance Risk Management (p. 352) 2/0 S 2,5 H. Maser
INSGAME P&C Insurance Simulation Game 3 w 3  U. Werner
(p. 434)
2530395  Risk Communication (p. 495) 3/0 W/S 4,5 U. Werner
2530355  Modelling, Measuring and Managing of 2 S 2,5 U. Werner, S. Hochrainer

Extreme Risks (p. 404)

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
See German version.

Content
See German version.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Insurance Management Il [WI4BWLFBV7]

Coordination: U. Werner
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2530323  Insurance Marketing (p. 350) 3/0 S 4,5 E. Schwake
2530324  Insurance Production (p. 351) 3/0 W/S 4,5 U. Werner
2530050 Private and Social Insurance (p. 467) 2/0 w 2,5 W. Heilmann, K. Besserer
2530350  Current Issues in the Insurance Indus- 2/0 S 2  W. Heilmann
try (p. 228)
2530335 Insurance Risk Management (p. 352) 2/0 S 2,5 H. Maser
2530395  Risk Communication (p. 495) 3/0 W/S 4,5 U. Werner
INSGAME P&C Insurance Simulation Game 3 w 3  U. Werner
(p. 434)
2550055  Principles of Insurance Management 3/0 S 45 U. Werner
(p. 466)
2530355  Modelling, Measuring and Managing of 2 S 2,5 U. Werner, S. Hochrainer

Extreme Risks (p. 404)

Learning Control / Examinations

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.

Conditions
It is only possible to choose this module in combination with the module Insurance Management I. The module is passed only
after the final partial exam of Insurance Management | has been passed.

Recommendations

The courses chosen from the modules Insurance Management | or Insurance Management |l are supposed to complement each
other. Advice and information is available from the person responsible for the examination process at the Insurance Department
of FBV.

Learning Outcomes
See German version.

Content
See German version.

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

Remarks
See German version.
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Module: Strategic Corporate Management and Organization [WI4BWLUO1]

Coordination: H. Lindstadt
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2577904 Organization Theory (p. 432) 2 w 4,5 H. Lindstadt
2577902 Managing Organizations (p. 431) 2/0 w 4 H. Lindstadt
2577908 Modeling Strategic Decision Making 2 S 4,5 H. Lindstadt
(p- 402)
2577900 Management and Strategy (p. 635) 2/0 S 4 H. Lindstadt
2577910 Problem solving, communication and 1/0 S 2 H. Lindstadt

leadership (p. 469)

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
See German version.

Content

The module emphasizes the following aspects: The students learn models and frameworks which are used in strategic manage-
ment and managing organizations. In addition, the module provides knowledge about management concepts and their practical
application.

The module addresses three focal points: First, the students will learn models, frameworks and theoretical findings of the
economic organization theory. Further, questions of a value-based concern leadership are discussed. Finally, the limitations of
the basic models of economic decision theory are identified and advanced concepts are developed.

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

Remarks
The course “Organization Theory” will not be offered in winter term 2014/15.
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Module: Strategic Decision Making and Organization [WI4BWLUO3]

Coordination: H. Lindstadt
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2577904  Organization Theory (p. 432) 2 W 4,5 H. Lindstadt
2577908 Modeling Strategic Decision Making 2 S 4,5 H. Lindstadt
(p. 402)
2561127 Public Management (p. 478) 2 W 4,5 B. Wigger, Assistenten
2572157  Pricing (p. 465) 2/1 w 4,5 M. Klarmann

Learning Control / Examinations

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.

Conditions

None.

Learning Outcomes
See German version.
Content

Workload

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

Remarks
The course “Organization Theory” will not be offered in winter term 2014/15.
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5 MODULES 5.1

Business Administration

Module: Management Accounting [WI4BWLIBU1]

Coordination: M. Wouters
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2579900 Management Accounting 1 (p. 378) 2/2 S 4,5 M. Wouters
2579902 Management Accounting 2 (p. 379) 2/2 w 4,5 M. Wouters

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes

Students have knowledge about various management accounting techniques through study of literature and practice.

Content

The module consists of two courses “Management Accounting 1 and “Management Accounting 2”. The emphasis is on

structured learning of management accounting techniques.
Workload

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

Remarks
Students who like this module are probably also interested in the courses

+ 2530216 Financial Management
+ 2530210 Management Accounting
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Module: Cross-functional Management Accounting [WI4BWLIBU2]

Coordination: M. Wouters
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2579907 Advanced Management Accounting 3 W 45 M. Wouters
(p. 162)
2572157  Pricing (p. 465) 2/1 W 4,5 M. Klarmann
2571154 Product and Innovation Marketing 2/0 S 3 M. Klarmann
(p. 470)
2571176 Marketing Strategy Business Game 1 S 1,5 M. Klarmann, Mitarbeiter
(p. 386)
2530212  Valuation (p. 638) 2/1 w 4,5 M. Ruckes
2577908 Modeling Strategic Decision Making 2 S 4,5 H. Lindstadt
(p- 402)

Learning Control / Examinations

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.

Conditions
The course “Advanced Management Accounting” is compulsory and must be examined.

Recommendations
None.

Learning Outcomes
Students will be able to apply advanced management accounting methods to managerial decision-making problems in market-
ing, finance, organization and strategy.

Content

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

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

Remarks
The module will be offered from winter term 2014/15.
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Module: Advanced CRM [WI4BWLISM1]

Coordination: A. Geyer-Schulz
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2540508 Customer Relationship Management 2/1 w 4,5 A. Geyer-Schulz
(p. 229)
2540506 Recommender Systems (p. 487) 2/1 S 4,5 A. Geyer-Schulz, A. Sonnen-
bichler
2540533 Personalization and Services (p. 437) 2/1 S 4,5 A. Sonnenbichler
2540518 Social Network Analysis in CRM 2/1 S 4,5 A. Geyer-Schulz
(p- 569)
2540531 Business Dynamics (p. 209) 2/1 W 4,5 A. Geyer-Schulz, P. Glenn
2595501  Service Analytics (p. 552) 2/1 S 4,5 T. Setzer, H. Fromm

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
The student

» 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.

Content

Besides the foundations of modern customer oriented and service oriented management, developments of CRM systems are
lectured together with tools for analysis and optimization of such systems.

An overview of general aspects and concepts of personalization and their importance for service provider and customers is
given. Then, different categories of recommendation systems are presented: Ranging from explizit recommendation services
like reviews to implicit services like the calcuation of recommendations based on the historic data about products and/or
customers.

There exist a trend towards viewing economic systems and social systems as networks. This approach allows for the application
of different methods from mathematics, economic sciences, sociology and physics. In CRM, net work analyses may provide
benefits calculating customer network values.

CRM processes and marketing campaigns are just two examples of dynamic systems that are characterized by feedback loops
between different process steps. By means of the tools of business dynamics such processes can be modelled. Simulations of
complex systems allow the analysis and optimization of business processes, marketing campaigns, and organizations.

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

Remarks
The course Social Network Analysis in CRM [2540518] is currently not offered.
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The courses Recommendersystems and Personalization and Services will take place in an alternating way from summer term
14. Details on the cycle and on the exams can be found on http://www.em.uni-karlsruhe.de/studies/.
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Module: Electronic Markets [WI4BWLISM2]

Coordination: A. Geyer-Schulz
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2540502 Markets and Organizations: Principles 2/1 w 4,5 A. Geyer-Schulz
(p. 376)
2540460 Market Engineering: Information in In- 2/ S 4,5 C. Weinhardt
stitutions (p. 385)
2561232 Telecommunication and Internet Eco- 2/1 w 4,5 K. Mitusch
nomics (p. 614)
2540531 Business Dynamics (p. 209) 2/1 W 4,5 A. Geyer-Schulz, P. Glenn
2540500 Business Administration in Information 2/1 S 5 A. Geyer-Schulz

Engineering and Management (p. 212)

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
The student

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

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

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

+ knows institutions and market mechanisms, their fundamental theories and empirical research results,

» knows the design criteria of market mechanisms and a systematical approach for creating new markets,
» models, analyzes and optimizes the structure and dynamics of complex business applications.

Content

What are the conditions that make electronic markets develop and how can one 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
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 continuous double auctions

» market-maker, regulation, control

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

Remarks

The course Electronic Marktes: Principles is not offered at the moment. The last exam takes place at the end of summer term
14.

Industrial Engineering and Management (M.Sc.) 39
Module Handbook, Date: 21.08.2014



5 MODULES 5.1 Business Administration

Module: Market Engineering [WI4BWLISM3]

Coordination: C. Weinhardt
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2540460 Market Engineering: Information in In- 2/1 S 4,5 C. Weinhardt
stitutions (p. 385)
2590408 Auction Theory (p. 180) 2/1 W 4.5 K. Ehrhart
2540454 eFinance: Information Engineering and 2/1 W 4,5 C. Weinhardt
Management for Securities Trading
(p. 242)
2590458 Computational Economics (p. 225) 2/1 w 4,5 P Shukla, S. Caton
2540489 Experimental Economics (p. 272) 2/1 w 4,5 C. Weinhardt, T. Teubner
2540464 eEnergy: Markets, Services, Systems 2/1 S 4,5 C. Weinhardt
(p. 239)

Learning Control / Examinations

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.

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

Learning Outcomes
The students

» know the design criterias of market mechanisms and the systematic approach to create new markets,
+ understand the basics of the mechanism design and auction theory,

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

* develop solutions in teams.

Content

This module explains the dependencies between the design von markets and their success. Markets are complex interaction
of different institution and participants in a market behave strategically according to the market rules. The development and the
design of markets or market mechanisms has a strong influence on the behavior of the participants. A systematic approach and
a thorough analysis of existing markets is inevitable to design, create and operate a market place successfully. the approaches
for a systematic analysis are explained in the mandatory course Market Engineering [2540460] by discussing theories about
mechanism design and institutional economics. The student can deepen his knowledge about markets in a second course.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Business & Service Engineering [WI4BWLISM4]

Coordination: C. Weinhardt
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2540456 Business Models in the Internet: Plan- 2/1 S 4,5 T. Teubner, R. Knapper
ning and Implementation (p. 297)
2540498 Special Topics in Information Engineer- 3 W/S 4,5 C. Weinhardt
ing & Management (p. 573)
2540506 Recommender Systems (p. 487) 2/1 S 4,5 A. Geyer-Schulz, A. Sonnen-
bichler
2540533 Personalization and Services (p. 437) 2/1 S 4,5 A. Sonnenbichler
2595468  Service Innovation (p. 555) 2/1 S 4,5 G. Satzger, M. Kohler, N. Feld-
mann
2595477 Practical Seminar Service Innovation 3 4,5 G. Satzger
(p. 549)

Learning Control / Examinations

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.

Conditions

None.

Learning Outcomes
The student should

* learn to develop and implement new markets with regards to the technological progresses of information and communi-
cation technology and the increasing economic networking

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

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

+ improve his statistics skills and apply them to appropriate cases

learn to elaborate solutions in a team

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.

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

Remarks

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

The courses Recommendersystems and Personalization and Services will take place in an alternating way from summer term
14. Details on the cycle and on the exams can be found on http://www.em.uni-karlsruhe.de/studies/.
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Module: Communications & Markets [WI4BWLISM5]

Coordination: C. Weinhardt
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2540462 Communications Economics (p. 222) 2/1 S 4,5 J. Kraemer
2540460 Market Engineering: Information in In- 2/1 S 4,5 C. Weinhardt
stitutions (p. 385)
2590408 Auction Theory (p. 180) 2/1 w 4.5 K. Ehrhart
2540498 Special Topics in Information Engineer- 3 W/S 4,5 C. Weinhardt

ing & Management (p. 573)

Learning Control / Examinations

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.

Conditions
The course Communications Economics [2540462] is compulsory and must be examined.

Learning Outcomes
The student is able to

« understand the game theoretic basics of Industrial Economics

+ understand the relationship between incentive mechanisms and the network economy

+ analyse and evaluate markets and auction mechanisms using methods from game theory
+ elaborate solutions in a team

Content

The module has a focus on applied game-theoretic analysis of information exchange and incentive mechanisms. Single
participants in a market make decisions concerning their products, the price determination and competitive postion, which can
change the situation in a market. These changes inflict a change in corporate policy. Approaches from game-theory in industrial
economics and mechanism design are offering analytic tools by which one can systematically deduce strategic decisions for
businesses, given a certain market situation.

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

Remarks

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

The module will be offered latest until SS 2014.
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Module: Service Management [WI4BWLISM6]

Coordination: C. Weinhardt, G. Satzger
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP Responsible

C/E/T Lecturer(s)

2595484 Business and IT Service Management 21 W 45 G. Satzger

(p- 208)
2595468 Service Innovation (p. 555) 2/1 S 4,5 G. Satzger, M. Kohler, N. Feld-
mann
2595501  Service Analytics (p. 552) 2/1 S 4,5 T. Setzer, H. Fromm
2595505 Industrial Services (p. 339) 2/1 W 4,5 H.Fromm

Learning Control / Examinations

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.

Conditions
The course Business and IT Service Management [2590484] is compulsory and must be examined

Learning Outcomes
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

understand and analyze innovation processes in corporations.

Content

The module service management addresses the basics of developing and managing IT-based services. The lectures contained
in this module teach the basics of developing and managing IT-based services and the application of OR methods in the field
of service management. Moreover, students learn to systematically analyze vast amounts of data for planning, operation and
improvement for complex service offerings. These tools enhance operational and strategic decision support and help to analyze
and understand the overall innovation processes in corporations. Current examples from research and industry demonstrate
the relevance of the topics discussed in this module.

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

Remarks

In the summer term fo 2012, the lectures eServices and Management of Business Networks were taken out of this module.
They will be continued to be offerd exclusively in the Bachelor modules. Modules correctly opened before the summer term, are
not affected by this change.
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Module: Information Engineering [WI4BWLISM7]

Coordination: C. Weinhardt
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2540450 Principles of Information Engineering 2/1 W 5 C. Weinhardt, T. Teubner
and Management (p. 330)
2540462 Communications Economics (p. 222) 2/1 S 4,5 J. Kraemer
2540460 Market Engineering: Information in In- 2/1 S 4,5 C. Weinhardt
stitutions (p. 385)
2540498 Special Topics in Information Engineer- 3 W/S 4,5 C. Weinhardt
ing & Management (p. 573)
2540464 eEnergy: Markets, Services, Systems 21 S 4,5 C. Weinhardt
(p. 239)

Learning Control / Examinations

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.

Conditions
The course Principles of Information Engineering and Management [2540450] is compulsory and must be examined.

Learning Outcomes
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,

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

develop solutions in teams.

Content

In the lecture Principles of Information Engineering and Management, a clear distinction of information as a production, com-
petitive, 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.

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

Remarks

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

The course “Communications Economics” will be offered latest until summer term 2014. The examination will be offered latest
until winter term 2014/15 (repeaters only).
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Module: Industrial Production Il [WI4BWLIIP2]

Coordination: F. Schultmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2581952  Planning and Management of Industrial 2/2 w 5,5 F Schultmann
Plants (p. 170)
2581962 Emissions into the Environment (p. 247) 2/0 w 3,5 U. Karl
2581995 Material Flow Analysis and Life Cycle 2/0 W 3,5 L. Schebek
Assessment (p. 596)
2581956 International Management in Engineer- 2/0 w 3,5 H.Sasse

ing and Production (p. 356)

Learning Control / Examinations

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.

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

Recommendations

Skills learned in the compulsory B.Sc. modules of business administration, engineering, operations research and informatics.
The courses are set up in a way that they can be taken independently from each other; therefore it is possible to start this
module at any time.

We recommend combining this module with “Industrial Production I” [WWS3BWLIIP] (Bachelor) and “Industrial Production III”
[WI4BWLIIP6] (Master).

Learning Outcomes

+ Students shall be able to describe the tasks of tactical production management with special attention drawn upon industrial
plants.

Students shall understand the relevant tasks in plant management (projection, realisation and supervising tools for
industrial plants).

Students shall be able to describe the special need of a techno-economic approach to solve problems in the field of
tactical production management.

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.

Students shall be able to evaluate techno-economical approaches in planning tactical production management with
respect to their efficiency, accuracy and relevance for industrial use.

Content
» Planning and Management of Industrial Plants: Basics, circulation flow starting from projecting to techno-economic

evaluation, construction and operating up to plant dismantling.

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.
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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.
Remarks

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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Module: Industrial Production Il [WI4BWLIIP6]

Coordination: F. Schultmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2581954  Production and Logistics Management 2/2 S 5,5 M. Fréhling
(p- 472)
2581963 The Management of R&D Projects with 2 W/S 3,5 H.Schmied
Case Studies (p. 274)
2581961 Supply Chain Management with Ad- 2 S 3,5 M. Gobelt, C. Sirie
vanced Planning Systems (p. 608)
2581992 Risk Management in Industrial Supply 2/0 w 3,5 M. Wiens
Networks (p. 496)
2581957  Supply Chain Management in the auto- 2/0 w 3,5 T. Heupel, H. Lang

motive industry (p. 606)

Learning Control / Examinations

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.

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

Recommendations

The courses are set up in a way that they can be taken independently from each other; therefore it is possible to start this
module at any time.

We recommend combining this module with “Industrial Production I” [WW3BWLIIP] (Bachelor) and “Industrial Production II”
[WI4BWLIIP2] (Master).

Skills learned in the compulsory B.Sc. modules of business administration, engineering, operations research and informatics.

Learning Outcomes
« 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 Systems).

Students discuss the scope of these software tools and their general disadvantages.

Content
» Planning tasks and exemplary methods of production planning and control in supply chain management.
 Supporting software tools in production and logistics management (APS, PPS- and ERP Systems).
» Project management in the field of production and supply chain management.

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.
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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.
Remarks

Apart from the core course the courses offered are recommendations and can be replaced by courses from the Module Industrial
Production II.
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5 MODULES

5.1 Business Administration

Module: Energy Economics and Energy Markets [WI4BWLIIP4]

Coordination:
Degree programme:

W. Fichtner

Wirtschaftsingenieurwesen (M.Sc.)

Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2581998 Basics of Liberalised Energy Markets 2/1 W 3,5 W. Fichtner
(p. 188)
2581020 Energy Trade and Risk Management 2/1 S 3,5 K. Hufendiek
(p. 255)
2581959 Energy Policy (p. 256) 2/0 S 3,5 M. Wietschel
2581022 Gas-Markets (p. 267) 2/0 W 3  A.Pustisek
2581025 Simulation Game in Energy Economics 2/0 S 3  W. Fichtner
(p. 441)
2560234 Regulation Theory and Practice (p. 491) 2/1 S 4,5 K. Mitusch
2540464 eEnergy: Markets, Services, Systems 2/1 S 4,5 C. Weinhardt
(p. 239)
2581007 Quantitative Methods in Energy Eco- 21 W 4  D.Keles, P. Plétz

nomics (p. 484)

Learning Control / Examinations
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.

Conditions

The lecture Basics of Liberalised Energy Markets [2581998] has to be examined.

Recommendations
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.

Learning Outcomes

The student

* gains detailed knowledge about the new requirements of liberalised energy markets,

+ describes the planning tasks on the different energy markets,

» knows solution approaches to respective planning tasks.

Content

Basics of Liberalised Energy 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

Gas-Markets: producing countries, provision structures, market places, pricing

Energy Policy: Management of energy flows, energy-political targets and instruments (emission trading etc.)

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

Workload

The total workload for this module is approximately 270 hours. For further information see German version.
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5 MODULES 5.1 Business Administration

Module: Energy Economics and Technology [WI4BWLIIP5]

Coordination: W. Fichtner
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2581003 Energy and Environment (p. 251) 2/1 S 45 U. Karl, n.n.
2581958  Strategical Aspects of Energy Economy 2/0 w 3,5 A. Ardone
(p. 599)
2581000 Technological Change in Energy Eco- 2/0 W 3 M. Wietschel
nomics (p. 613)
2581001 Heat Economy (p. 661) 2/0 S 3  W. Fichtner
2581002 Energy Systems Analysis (p. 259) 2/0 W 3  V.Bertsch
2581006 Efficient Energy Systems and Electric 2/0 S 3,5 R. McKenna, P. Jochem

Mobility (p. 240)

Learning Control / Examinations

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.

Conditions
None.

Recommendations
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.

Learning Outcomes
The student

+ 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,

* is able to assess the environmental impact of these technologies.

Content

Strategical Aspects of Energy Economy: Long-term planning methods, generation technologies

Technological Change in Energy Economics: Future energy technologies, learning curves, energy demand

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: Marketing Management [WI4BWLMARS5]

Coordination: M. Klarmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2571154 Product and Innovation Marketing 2/0 S 3 M. Klarmann
(p. 470)
2571150 Market Research (p. 387) 2/1 S 4,5 M. Klarmann
2572167 Behavioral Approaches in Marketing 2/1 W 4,5 B. Neibecker
(p. 646)
2571165 Strategic and Innovative Decision Mak- 2/1 S 4,5 B. Neibecker
ing in Marketing (p. 600)
2572184 Business Plan Workshop (p. 211) 1 S 3 M. Klarmann, O. Terzidis
2571176 Marketing Strategy Business Game 1 S 1,5 M. Klarmann, Mitarbeiter
(p. 386)
2571185  Strategic Brand Management (p. 598) 1/0 S 1,5 M. Klarmann, J. Blickhduser

Learning Control / Examinations

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

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

Conditions
Only one of the following courses can be counted towards the final grade of the module:
Marketing Strategy Business Game, Business Plan Workshop or Strategic Brand Management.

Learning Outcomes

Students

- have an advanced knowledge about central marketing contents

- have a fundamental understanding of the marketing instruments

- know and understand several strategic concepts and how to implement them

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

- know several qualitative and quantitative approaches to prepare decisions in Marketing
- have the theoretical knowledge to write a master thesis in Marketing

- have the theoretical knowledge to work in/together with the Marketing department

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

* “Product and Innovation Marketing”

» “Market Research” — this course has to be completed successfully by students interested in seminar or master thesis
positions at the chair of marketing

« “Strategic and Behavioral Marketing”

+ “Strategic and Innovative Decision Making in Marketing”
 “Business Plan Workshop”

» “Marketing and Strategy Business Game”

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
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5 MODULES 5.1 Business Administration

Module: Sales Management [WI4BWLMARG6]

Coordination: M. Klarmann, M. Artz
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2572156 Sales Management and Retailing 2 W 3 M. Klarmann
(p. 498)

2572157  Pricing (p. 465) 2/1 W 4,5 M. Klarmann

2571150 Market Research (p. 387) 2/1 S 4,5 M. Klarmann

2572182 Case Studies in Pricing (p. 216) 1 w 1,5 M. Klarmann, Mitarbeiter

2572198 Price Negotiation and Sales Presenta- 1 W 1,5 M. Klarmann, M. Schréder

tions (p. 464)

Learning Control / Examinations

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

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

Conditions
None.

Learning Outcomes

Students

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

- have a fundamental 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

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. Students can choose between the following courses:

+ “Sales Management and Retailing”
* “Pricing”

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

+ “Case Studies in Pricing”
» “Sales Strategy and Control”

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

Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
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Module: Strategy, Communication, and Data Analysis [WI4BWLMAR?7]

Coordination: B. Neibecker
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2572167 Behavioral Approaches in Marketing 2/1 W 4,5 B. Neibecker
(p. 646)
2571165 Strategic and Innovative Decision Mak- 2/1 S 4,5 B. Neibecker
ing in Marketing (p. 600)
2571162 Information Technology and Business 2/1 S 4,5 B. Neibecker
Information (p. 342)
2572157  Pricing (p. 465) 2/1 w 4,5 M. Klarmann

Learning Control / Examinations

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

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

Conditions
None.

Learning Outcomes
Beyond the learning outcomes given with the individual courses the module open the possibility for a systematic consolidation
in marketing.

Content

The core product is everything a customer or business consumer receives. Marketers must understand what it takes to develop
a new product successfully. It is important to understand that innovations differ in their degree of newness (up to radical
innovations). This helps to determine how quickly the products will be adopted by a target market. Market orientation is on
the front side of the medal, the reverse side includes meeting the needs of diverse stakeholders. To find out the critical drivers
of success a deep understanding of analytical and statistical methods is essential. As a result, the developing of an effective
marketing strategy is discussed as an empirical, scientific process. In addition, consumer behavior approaches in marketing are
discussed as an important research area with a strong interdisciplinary and empirical orientation.

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

Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
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5.1 Business Administration

Module: Entrepreneurship (EnTechnon) [WI4BWLENT1]

Coordination:
Degree programme:

O. Terzidis, A. Presse

Wirtschaftsingenieurwesen (M.Sc.)

Subject: Business Administration
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2545001  Entrepreneurship (p. 262) 2 WIS 3  O. Terzidis
2545010 Design Thinking (p. 235) 2 W/S 3  O. Terzidis, Dr. Kneisel, Dr. H.
Haller, P. Nitschke
2545005 Business Planning (p. 298) 2 WIS 3 0. Terzidis, Mitarbeiter des
Lehrstuhls
2545012  Entrepreneurial Leadership & Innova- 2 w 3  O. Terzidis, C. Linz
tion Management (p. 261)
2545003 Managing New Technologies (p. 381) 2/1 S 5 T.ReiB
2572184  Business Plan Workshop (p. 211) S 3 M. Klarmann, O. Terzidis
2545015 Innovation Management: Concepts, 2 S 3 M. Weissenberger-Eibl
Strategies and Methods (p. 348)
2540456 Business Models in the Internet: Plan- 2/1 S 4,5 T Teubner, R. Knapper
ning and Implementation (p. 297)
2513305 Developing Business Models for the Se- 2 W 3 R. Studer, M. Maleshkova, F.
mantic Web (p. 236) Keppmann
2545019 Case studies seminar: Innovation man- 2 W 3 M. Weissenberger-Eibl
agement (p. 281)
2545016 Roadmapping (p. 497) 2 S 3 D.Koch
n.n. Entrepreneurship Research (p. 263) 2 S 3  O. Terzidis, Mitarbeiter

Learning Control / Examinations
See German version.

Conditions
None.

Learning Outcomes
See German version.

Content
Workload

The total workload for this module is approximately 270 hours.

For further information see German version.
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5 MODULES 5.1 Business Administration

Module: Innovation Management [WI4BWLENTZ2]

Coordination: M. Weissenberger-Eibl
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

2545015 Innovation Management: Concepts, 2 S 3 M. Weissenberger-Eibl
Strategies and Methods (p. 348)

2545016 Roadmapping (p. 497) 2 S 3 D. Koch

2545017 Technology Assessment (p. 611) 2 S 3 D.Koch

2545018 Technologies for Innovation Manage- 2 w 3 D. Koch
ment (p. 612)

2545019 Case studies seminar: Innovation man- 2 W 3 M. Weissenberger-Eibl
agement (p. 281)

2545018 Current issues in Innovation Manage- 2 W/S 3 M. Weissenberger-Eibl
ment (p. 165)

2545001  Entrepreneurship (p. 262) 2 W/S 3  O. Terzidis

2545010 Design Thinking (p. 235) 2 W/S 3  O. Terzidis, Dr. Kneisel, Dr. H.

Haller, P. Nitschke
2545012 Entrepreneurial Leadership & Innova- 2 w 3  O. Terzidis, C. Linz
tion Management (p. 261)

Learning Control / Examinations
See German version.

Conditions
The lecture “Innovation Management: Concepts, Strategies and Methods” and one of the seminars of the chair for Innovation
and Technology Management are compulsory. The second seminar can be chosen from the courses of the module.

Recommendations
None.

Learning Outcomes

Students develop a comprehensive understanding of the innovation process and its conditionality. There is an additional focus
on the concepts and processes which are of particular relevance with regard to shaping the entire process. Various strategies
and methods are then taught based on this.

After completing the module, students should have developed a systemic understanding of the innovation process and be able
to shape this by developing and applying suitable methods.

Content

The Innovation Management: Concepts, Strategies and Methods lecture course teaches concepts, strategies and methods
which help students to form a systemic understanding of the innovation process and how to shape it. Building on this holistic
understanding, the seminar courses then go into the subjects in greater depth and address specific processes and methods
which are central to innovation management.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Service Analytics [WI4BWLKSR1]

Coordination: H. Fromm, C. Weinhardt
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2595501  Service Analytics (p. 552) 2/1 S 4,5 T. Setzer, H. Fromm
2595505 Industrial Services (p. 339) 2/1 W 45 H. Fromm

2540498 Special Topics in Information Engineer- 3 W/S 4,5 C. Weinhardt
ing & Management (p. 573)

Learning Control / Examinations

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.

Conditions
The course Service Analytics [2595501] is compulsory and must be examined.

Recommendations
Basic knowledge of Operations Research, Descriptive Statistics, and Inferential Statistics is assumed.

Learning Outcomes
The student should learn to

» Understand different scenarios where analytics is applied in a service context

« Distinguish different analytics methods and concepts and learn when to apply them
+ Apply analytics tools in a service context
+ Analyze and solve real-world business problems through leveraging analytics

Content

Modern economies have turned into “servitized” economies — with almost 70% of the gross value added being derived from
the tertiary sector and with an increasing number of industrial companies proceeding to engage in service-type offerings. The
adoption of analytics applied to services for leveraging the full potential of big data is still in its infancy - some areas like web
analytics are more advanced, some other areas are just starting. This module strives to provide an overview on analytics
methods applied in a service context and introduces different scenarios where analytics is applied to improve different kinds of
services. The module offers the opportunity to apply and deepen this knowledge in hands-on tutorials and seminars.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5 MODULES 5.1 Business Administration

Module: Service Design Thinking [WI4BWLKSR2]

Coordination: C. Weinhardt, G. Satzger
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2595600 Service Design Thinking (p. 554) 6 W/S 9  C. Weinhardt

Learning Control / Examinations
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).

Conditions
The course Service Design Thinking is compulsory and must be examined.

Recommendations
This course is held in English — proficiency in writing and communication is required.

Learning Outcomes

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

+ 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

« Communicate, work and present in an interdisciplinary and international project setting

Content

» Paper Bike: Learning about the basic method elements by building a paper bike that has to fulfill a given set of challenges.
» Design Space Exploration: Exploring the problem space through customer and user observation.

« Critical Function Prototype: ldentification 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.

+ Dark Horse Prototype: Inverting earlier assumptions and experiences, which leads to the inclusion of new features and
solutions.

« Funky Prototype: Integration of the individually tested and successful functions to a complete solution, which is further
tested and developed.

Functional Prototype: Further selection and convergence of existing ideas. Building a higher resolution prototype that can
be tested by customers.

Final Prototype: Preparing and presenting the final solution to the customer.
Workload
The total workload for this module is approximately 270 hours. For further information see German version.

Remarks
Due to the project nature of the course, the number of participants is limited. For further information see the course description.
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Module: Real Estate Economics and Sustainability [WI4BWLOOW1]

Coordination: D. Lorenz
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Business Administration
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 2
Courses in module
ID Course Hours per week Term CP Responsible
C/E/T Lecturer(s)
2586407/2586408 Real Estate Economics and Sustain- 2/1 W 45 D. Lorenz
ability Part 1: Basics and Valuation
(p. 337)
2585406/2585407 Real Estate Economics and Sustain- 2/1 S 45 D. Lorenz
ability Part 2: Reporting and Rating
(p. 338)

Learning Control / Examinations

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 examination for the courses generally consist of a 60 minute written exam. A 20 minute oral exam is only offered after the
second failure of the written exam. The exams for the respective parts (Part 1: Basics and Valuation and Part 2: Reporting and
Rating) happen in the same semester in which the lectures take place.

Therefore, Part | currently only takes place in the winter semester and Part Il takes place in the summer semester. In each
semester there are two alternative dates for the exam and exams can be re-sat at any regular exam date.

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

It is possible to include the grade of a seminar paper, dealing with a topic from the area of Real Estate Economics and
Sustainability, into the final grade of the module (according to Section 4(2), 3 of the examination regulation). The seminar
has a weight of 20 percent.

Conditions
None.

Recommendations

A combination with courses in the area of

« Finance

* Insurance

« Civil engineering and architecture

is recommended.

Particularly recommended is the successful completion of the following Bachelor-Modules:
- Real Estate Management | and Il

- Design, Construction and Assessment of Green Buildings | and Il

Learning Outcomes
The student

» possesses an overview of key interrelationships within the real estate industry concerning macro- and microeconomic
questions as well as the interaction of the industry’s key players;

* is aware of the basics concerning the sustainable development debate and knows about the possible contribution of
buildings and the real estate industry to a more sustainable development;

knows the basics, key methods and tools of property valuation and is able to apply them;

is aware of the key influencing factors of a building’s market value and is able to factor in sustainability considerations into
market value estimates;

» possess an overview of important other methods and processes — besides property valuation — which are applied within
the real estate industry to assess property related risks (e.g. property ratings) and to communicate property performance
towards third parties (e.g. sustainability assessment of buildings and sustainability reporting of companies).
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Content

The implementation of sustainable development principles within the real estate industry requires taking into account sustainabil-
ity considerations within real estate related procedures and decision making processes. Within this context, property valuation
and valuation professionals play an important role.

Property valuations are carried out in almost any phase of the building life cycle and support, for example, financing as well as
by and sell decisions.

Valuation methods and procedures, however, have to be adjusted to changing market participants’ preferences and their
willingness to pay. For this reason, the issue of “valuation and sustainability” is of particular topicality and relevance.

Within the real estate industry professionals are sought which combine micro- and macroeconomic knowledge and real estate
specific expertise with knowledge and skills regarding the sustainability of buildings and building stocks.

The real estate industry offers attractive working and career opportunities. This teaching module / course therefore offers insights
into key methods applied within the real estate industry (particularly valuation) and places them into the context of sustainable
development. The focus of the module / course, however, is not only on theoretical content but also on the provisioning of
linkages to real estate practice; this will be realized, amongst other issues, by practical tutorials which are offered in addition to
the course lectures.

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

Remarks
See German version.

Industrial Engineering and Management (M.Sc.) 60
Module Handbook, Date: 21.08.2014



5 MODULES 5.2 Economics

5.2 Economics
Module: Applied Strategic Decisions [WI4VWL2]

Coordination: P. Reiss
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2521533 Advanced Game Theory (p. 161) 2/1 w 4,5 P Reiss, C. Puppe, K. Ehrhart
2590408 Auction Theory (p. 180) 2/1 W 4.5 K. Ehrhart
2540460 Market Engineering: Information in In- 2/1 S 4,5 C. Weinhardt
stitutions (p. 385)
2540489 Experimental Economics (p. 272) 2/1 W 4,5 C. Weinhardt, T. Teubner
2520402/ 2520403 Predictive Mechanism and Market De- 2/1 W 45 P Reiss
sign (p. 463)
2530214 Corporate Financial Policy (p. 227) 21 S 4,5 M. Ruckes
2530232 Financial Intermediation (p. 286) 3 w 4,5 M. Ruckes
2520365 Decision Theory (p. 264) 21 S 4,5 K. Ehrhart

Learning Control / Examinations

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.

Conditions
The course Advanced Game Theory is obligatory. Exception: The course Introduction to Game Theory [2520525] was
completed.

Recommendations
Basic knowledge in game theory is assumed.

Learning Outcomes
Students
» can model and analyze complex situations of strategic interaction using advanced game theoretic concepts;
+ are provided with essential and advanced game theoretic solution concepts on a rigorous level and can apply them to
understand real-life problems;

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

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

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

Remarks
The course Advanced Game Theory is not offered before Winter 2014/15.
The course Predictive Mechanism and Market Design is not offered each year.
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Module: Economic Policy Il [WI4VWL3]

Coordination: J. Kowalski
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

2561257 Economic integration in Europe (p. 270) 2/1 W 4,5 J. Kowalski

2560236 Innovationtheory and -policy (p. 349) 2/1 S 45 | Ott

2560254 International Economic Policy (p. 358) 2/1 S 4,5 J. Kowalski

Learning Control / Examinations

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.

Conditions

None.

Learning Outcomes
Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Network Economics [WI4VWL4]

Coordination: K. Mitusch
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
26240 Competition in Networks (p. 668) 21 W 4,5 K. Mitusch
2560234 Regulation Theory and Practice (p. 491) 2/1 S 4,5 K. Mitusch
2560230 Transport Economics (p. 621) 2/1 S 4,5 G. Liedtke, E. Szimba
2561232 Telecommunication and Internet Eco- 2/1 W 4,5 K. Mitusch
nomics (p. 614)
2520527 Advanced Topics in Economic Theory 2/1 S 4,5 M. Hillebrand, K. Mitusch
(p. 163)

Learning Control / Examinations

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.

Conditions
In this module the lecture Competition in Networks [26240] (Prof. Mitusch) has to be attended and the test passed, unless it has
been passed during the Bachelor studies.

Recommendations
Basics of microeconomics obtained within the undergraduate programme (B.Sc) of economics are required. Useful, but not
necessary, are basic knowledge of industrial economics, prinicpal agent theory, and contract theory.

Learning Outcomes
The students

» have acquired the basic knowledge for a future job in a network company or in a regulatory agency, ministry etc.

 recognize the specific characterizations of network sectors, know fundamental methods for an economic analysis of
network sectors and recognize the interfaces for an interdisciplinary cooperation of economists, engineers and lawyers

+ understand the interactions between infrastructures, control systems, and the users of networks, especially concerning
their implications on investments, price setting and competitive behavior, and they can model or simulate exemplary
applications

+ can assess the necessity of regulation of natural monopolies and identify regulatory measures that are important for
networks.

Content

The module is concerned with network or infrastructure industries in the economy, e.g. telecommunication, traffic and energy
sectors. These sectors are characterized by close interdependencies of operators and users of infrastructure as well as on
states. States intervene in various forms, by the public and regulation authorities, due to the importance of network industries
and due to limited abilities of markets to work properly in these industries. The students are supposed to develop a broad
knowledge of these sectors and of the political options available.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Environmental Economics [WI4VWL5]

Coordination: K. Mitusch
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2521547  Environmental Economics and Sustain- 21 W 5 R.Walz
ability (p. 631)
2560548 Environmental and Ressource Policy 2 S 4 R.Walz
(p. 627)
2581003 Energy and Environment (p. 251) 2/1 S 45 U. Karl, n.n.
24140 Environmental Law (p. 632) 2 W 3 G. Sydow
2560230 Transport Economics (p. 621) 2/1 S 4,5 G. Liedtke, E. Szimba

Learning Control / Examinations

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.

Conditions
None.

Recommendations
Knowledge in the area of microeconomics and of the content of the course Economics I: Microeconomics [2600012], respec-
tively, is required.

Learning Outcomes
The students

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

« are able to assess the results of government intervention

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

Content

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

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Macroeconomic Theory [WI4VWLS]

Coordination: M. Hillebrand
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2520543 Theory of Economic Growth (p. 618) 2/1 S 4,5 M. Hillebrand
25549 Theory of Business Cycles (p. 617) 2/1 w 4,5 M. Hillebrand
2561503 Theory of endogenous growth (p. 250) 2/1 w 45 | Ott

Learning Control / Examinations

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.

Conditions
None.

Recommendations

Grundlegende mikro- und makroékonomische Kenntnisse, wie sie beispielsweise in den Veranstaltungen Volkswirtschaftslehre
| (Mikro6konomie) [2600012] und Volkswirtschaftslehre Il (Makroékonomie) [2600014] vermittelt werden, werden vorausgesetzt.
Aufgrund der inhaltlichen Ausrichtung der Veranstaltung wird ein Interesse an quantitativ-mathematischer Modellierung voraus-
gesetzt.

Learning Outcomes
See German version.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Telecommunications Markets [WI4VWL10]

Coordination: K. Mitusch
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2561232 Telecommunication and Internet Eco- 2/1 W 4,5 K. Mitusch
nomics (p. 614)
2540462 Communications Economics (p. 222) 2/1 S 4,5 J. Kraemer

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
The module shall provide students with a general understanding of the economic correlations and structures of modern telecom-
munications markets. A broad overview over market structures, actors and relations of the different markets will be given and
students shall acquire the means to analyze the interactions between different actors both qualitatively and by applying methods
of industrial economics. On this basis students are able to examine practical issues from different perspectives and to assess
the different practices.

Content

Accompanied by rapid technological developments the telecommunications markets have undergone substantial changes since
their liberalization in the late 90s. Besides the former state-owned monopoly incumbents, a large number of new actors has
established on different levels of the industry. While particularly on the service level, intensive competition has developed,
some infrastructure elements still qualify as natural monopolies and are subject to regulation. With the rising number of actors,
services and applications the economic correlations of these markets are getting more and more complex. Growing data
volumes and technological developments give rise to ne new infrastructure investments. Actors have to consider direct and
indirect network effects as they operate on several markets simultaneously and regulators need to keep the balance between
fostering competition and incentivizing investments. The rapidly developing markets pose many issues that are worth to be
discussed.

The two sector specific courses are complementary and address the most relevant aspects and economic effects that have
influenced the development of telecommunications markets in the recent past and will most probably influence them in the
future. For some topics the methods of industrial economics are applied, which makes the third course of the module, /ndustrial
Organization, a perfect supplement to either of the two courses.

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

Remarks
The module will be offered latest until SS 2014.
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Module: Transport infrastructure policy and regional development [WI4VWL11]

Coordination: K. Mitusch

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Economics

ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2560230 Transport Economics (p. 621) 2/1 S 4,5 G. Liedtke, E. Szimba

2561260 /2561261 Spatial Economics (p. 571) 2/1 w 45 | Ott

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
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

« 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

« are prepared for careers in the public sector, particularly for public companies, politics, regulatory agencies, related
consultancies, mayor construction companies or infrastructure project corporations

Content

The development infrastructure (e.g. transport, energy, telecommunications) has always been one of the most relevant factors
for economic development and particularly influences the development of the regional economy. From the repertoire of state
actions, investments into transport infrastructure are often regarded the most important measure to foster regional economic
growth. Besides the direct effects of transport policy on passenger and freight transport, a variety of individual economic
activities is significantly dependent on the available or potential transport options. Decisions on the planning, financing and
realization of mayor infrastructure projects require a solid and far-reaching consideration of direct and indirect growth effects
with the occurring costs.

Through its combination of lectures the module reflects the complex interdependencies between infrastructure policy, transport
industry and regional policy and provides its participants with a comprehensive understanding of the functionalities of one of the
most important sectors of the economy and its relevance for economic policy.

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

Remarks

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.
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Module: Growth and Agglomeration [WI4VWL12]

Coordination: I. Ott
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

2561503 Theory of endogenous growth (p. 250) 21 w 45 . Ott
2561260 /2561261 Spatial Economics (p. 571) 2/1 w 45 | Ott

2560254 International Economic Policy (p. 358) 2/1 S 4,5 J. Kowalski

Learning Control / Examinations
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.

Conditions
Successful completion of the courses Economics I: Microeconomics [2600012] and Economics II: Macroeconomics [2600014]
is required.

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

Learning Outcomes
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

+ is able to understand and evaluate the contribution of these phenomena to the development of economic trends
+ can derive policy recommendations based on theory

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Agglomeration and Innovation [WI4VWL13]

Coordination: I. Ott
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

2561260 /2561261  Spatial Economics (p. 571) 2/1 w 45 1. Ott

2560236 Innovationtheory and -policy (p. 349) 2/1 S 45 | Ott

2520527 Advanced Topics in Economic Theory 2/1 S 4,5 M. Hillebrand, K. Mitusch

(p. 163)

Learning Control / Examinations

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.

Conditions
Successful completion of the courses Economics I: Microeconomics [2600012] and Economics Il: Macroeconomics [2600014]
is required.

Learning Outcomes
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

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Economic Theory and its Application in Finance [WI4VWL14]

Coordination: K. Mitusch
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2520527 Advanced Topics in Economic Theory 2/1 S 4,5 M. Hillebrand, K. Mitusch
(p. 163)

2530214  Corporate Financial Policy (p. 227) 2/1 S 4,5 M. Ruckes

2530232 Financial Intermediation (p. 286) 3 W 4,5 M. Ruckes

2530555 Asset Pricing (p. 176) 2/1 S 4,5 M. Uhrig-Homburg, M. Ruckes

Learning Control / Examinations

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.

Conditions
The course ,Advanced Topics in Economic Theory® is compulsory and must be examined.
It is only possible to choose this module in the Elective Programme.

Recommendations
None.

Learning Outcomes
The students

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

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

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

Content

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

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

Industrial Engineering and Management (M.Sc.) 70
Module Handbook, Date: 21.08.2014



5 MODULES 5.2 Economics

Module: Microeconomic Theory [WI4VWL15]

Coordination: C. Puppe
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2521533 Advanced Game Theory (p. 161) 2/1 w 4,5 P Reiss, C. Puppe, K. Ehrhart
2520527 Advanced Topics in Economic Theory 2/1 S 4,5 M. Hillebrand, K. Mitusch
(p- 163)
2520537 Social Choice Theory (p. 566) 2/1 S 4,5 C. Puppe

Learning Control / Examinations

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.

Conditions
None.

Recommendations
None.

Learning Outcomes
For the objective of the module see the description of the courses.

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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Module: Collective Decision Making [WI4VWL16]

Coordination: C. Puppe
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
25539 Mathematical Theory of Democracy 2/1 W 4,5 A. Melik-Tangyan
(p. 393)
2520537 Social Choice Theory (p. 566) 2/1 S 4,5 C. Puppe
2561127 Public Management (p. 478) 2 W 4,5 B. Wigger, Assistenten

Learning Control / Examinations

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.

Conditions
None.

Recommendations
None.

Learning Outcomes
For the objective of the module see the description of the courses.

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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Module: Experimental Economics [WI4VWL17]

Coordination: P. Reiss
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2540489 Experimental Economics (p. 272) 2/1 W 4,5 C. Weinhardt, T. Teubner
2520402/ 2520403 Predictive Mechanism and Market De- 2/1 W 45 P Reiss
sign (p. 463)
n.n. Topics in  Experimental Economics 21 S 4,5 P Reiss
(p. 620)

Learning Control / Examinations

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.

Conditions
The course Experimental Economics [2540489] is compulsory and must be examined.

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

Learning Outcomes
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.

Content

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

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

Remarks

» The course Advanced Game Theory is not offered before Winter 2014/15.
» The course Predictive Mechanism and Market Design is not offered each year.
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Module: Innovation and growth [WI4VWLIWW1]

Coordination: I. Ott
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)

2520543 Theory of Economic Growth (p. 618) 2/1 S 4,5 M. Hillebrand

2560236 Innovationtheory and -policy (p. 349) 2/1 S 45 | Ott

2561503 Theory of endogenous growth (p. 250) 2/1 W 45 | Ott

Learning Control / Examinations

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.

Conditions
None.

Recommendations
Basic knowledge of micro- and macroeconomics is assumed, as taught in the courses Economics | [2600012], and Economics
11 [2600014]. In addition, an interest in quantitative-mathematical modeling is required.

Learning Outcomes
Students shall be given the ability to

» 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

» explain, in which situations market interventions by the state, for example taxes and subsidies, can be legitimized, and
evaluate them in the light of economic welfare

Content

The module includes courses that deal with issues of innovation and growth in the context of micro-and macroeconomic theories.
The dynamic analysis makes it possible to analyze the consequences of individual decisions over time, and sheds light on the
tension between static and dynamic efficiency in particular. In this context is also analyzed, which policy is appropriate to carry
out corrective interventions in the market and thus increase welfare in the presence of market failure.

Workload
Total expenditure of time for 9 credits: 270 hours

Attendance time per lecture: 3x14h
Preparation and wrap-up time per lecture: 3x14h
Rest: Exam Preparation

The exact distribution is subject to the credits of the courses of the module.
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Module: Advanced Topics in Public Finance [WI4VWL18]

Coordination: B. Wigger
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Economics
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)

2561127  Public Management (p. 478) 2 W 4,5 B. Wigger, Assistenten

2560120 Public Revenues (p. 419) 2/1 S 4,5 B. Wigger, Assistenten

2561129  Specific Aspects in Taxation (p. 582) 3 W 4,5 B. Wigger, Armin Bader

Learning Control / Examinations

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.

Conditions
The course “Public Management” is compulsory and must be examined.

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

Learning Outcomes
The student

« understands the theory and politics of taxation

+ has knowledge in the area of public debt.

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

Content

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

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

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

Remarks
The module will be offered from winter term 2014/15.
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5.3 Informatics
Module: Informatics [WI4INFO1]

Coordination: H. Schmeck, A. Oberweis, D. Seese, R. Studer
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Informatics

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2511102 Algorithms for Internet Applications 2/1 W 5  H. Schmeck
(p. 166)
2511032 Applied Informatics Il - IT Systems for 2/1 S 5 NN
e-Commerce (p. 169)
2511400 Complexity Management (p. 224) 2/ S 5 D. Seese
2511500 Service Oriented Computing 1 (p. 556) 2/1 W 5 S.Tai
2511300 Knowledge Management (p. 672) 2/1 w 4  R. Studer
2511504 Cloud Computing (p. 220) 2/1 w 5 S Tai
2511202 Database Systems and XML (p. 232) 2/1 W 5 A. Oberweis
2511212 Document Management and Group- 2 S 4  S.Klink
ware Systems (p. 237)
2511100 Efficient Algorithms (p. 241) 2/1 S 5  H. Schmeck
2511600 Enterprise Architecture Management 21 w 5 T Wolf
(p. 260)
2511402 Intelligent Systems in Finance (p. 355) 2/1 S 5 D. Seese
2511404 IT Complexity in Practice (p. 383) 21 w 5 D. Seese, Kreidler
2511302 Knowledge Discovery (p. 364) 2/ w 5 R. Studer
2511214 Management of IT-Projects (p. 382) 2/1 S 5 R. Schéatzle
2511210 Business Process Modelling (p. 403) 2/1 W 5  A. Oberweis
2511106 Nature-inspired Optimisation Methods 2/1 S 5  P. Shukla
(p. 413)
2511104 Organic Computing (p. 429) 21 S 5  H. Schmeck, S. Mostaghim
2590458 Computational Economics (p. 225) 2/1 w 4,5 P. Shukla, S. Caton
2511216 Capability maturity models for software 2 S 4  R. Kneuper
and systems engineering (p. 641)
2511308 Service Oriented Computing 2 (p. 557) 2/1 S 5 R. Studer, S. Agarwal, B. Norton
2511208 Software Quality Management (p. 568) 2/1 S 5 A. Oberweis
25700sp Special Topics of Efficient Algorithms 21 W/S 5  H. Schmeck
(p. 575)
SBI Special Topics of Enterprise Information 2/ W/S 5  A. Oberweis
Systems (p. 574)
KompMansp  Special Topics of Complexity Manage- 2/ W/S 5 D. Seese
ment (p. 576)
SSEsp Special Topics of Software- and Sys- 2/ W/S 5  A. Oberweis, D. Seese
temsengineering (p. 577)
25860sem  Special Topics of Knowledge Manage- 2/1 W/S 5 R. Studer
ment (p. 578)
2511602 Strategic Management of Information 2/1 S 5 T Wolf
Technology (p. 601)
2511204 Workflow-Management (p. 674) 2/ S 5  A. Oberweis
25810 Practical Seminar Knowledge Discov- 2 S 4  R. Studer
ery (p. 548)
PraBI Computing Lab Information Systems 2 W/S 4 A. Oberweis, D. Seese, R.
(p. 455) Studer
25700p Advanced Lab in Efficient Algorithms 3 W/S 4  H. Schmeck
(p. 457)
25762p Computing Lab in Intelligent Systems in 3 W/S 4 D. Seese
Finance (p. 458)
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25818 Computing Lab in Complexity Manage- 3 W/S 4  D. Seese
ment (p. 459)

25820 Lab Class Cloud Computing (p. 456) 3 w 4 S.Tai
25740p Exercises in Knowlegde Management 3 W/S 4  R. Studer
(p. 460)
2511218 Requirements Analysis and Require- 2/0 w 4  R. Kneuper
ments Management (p. 168)
2511506 Business Activity Management (p. 207) 21 S 5 C. Janiesch
2511310 Semantic Web Technologies (p. 507) 2/1 S 5 R. Studer, A. Harth
2199118 Smart Energy Distribution (p. 565) 2 S 4  H. Schmeck

Learning Control / Examinations

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.

Conditions

One course has to be chosen from the core courses.

Core courses are: Algorithms for Internet Applications [2511102], Applied Informatics | - Modelling [2511030], Applied Infor-
matics Il - IT Systems for e-Commerce [2511032], Complexity Management [2511400], Database Systems [2511200], Service-
oriented Computing | [2511500] and Knowledge Management [2511300].

It is only allowed to choose one lab.

Learning Outcomes
The student

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

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

« is able to 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,

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

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.

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

Module: Emphasis in Informatics [WI4INFO2]

Coordination:
Degree programme:

H. Schmeck, A. Oberweis, D. Seese, R. Studer
Wirtschaftsingenieurwesen (M.Sc.)

Subject: Informatics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2511102 Algorithms for Internet Applications 2/1 W 5  H. Schmeck
(p. 166)
2511032 Applied Informatics Il - IT Systems for 2/1 S 5 N.N.
e-Commerce (p. 169)
2511400 Complexity Management (p. 224) 2/ S 5 D. Seese
2511500 Service Oriented Computing 1 (p. 556) 2/1 w 5 S Tai
2511300 Knowledge Management (p. 672) 2/1 W 4  R. Studer
2511202 Database Systems and XML (p. 232) 2/ w 5  A. Oberweis
2511212 Document Management and Group- 2 S 4  S.Klink
ware Systems (p. 237)
2511100 Efficient Algorithms (p. 241) 2/1 S 5  H. Schmeck
2511600 Enterprise Architecture Management 2/1 w 5 T. Wolf
(p. 260)
2511402 Intelligent Systems in Finance (p. 355) 2/ S 5 D. Seese
2511404 IT Complexity in Practice (p. 383) 2/1 W 5 D. Seese, Kreidler
2511302 Knowledge Discovery (p. 364) 2/1 w 5 R. Studer
2511214 Management of IT-Projects (p. 382) 2/ S 5 R. Schatzle
2511210 Business Process Modelling (p. 403) 2/1 w 5 A. Oberweis
2511106 Nature-inspired Optimisation Methods 2/1 S 5 P Shukla
(p. 413)
2511104 Organic Computing (p. 429) 2/1 S 5  H. Schmeck, S. Mostaghim
2590458 Computational Economics (p. 225) 2/1 w 4,5 P. Shukla, S. Caton
2511216 Capability maturity models for software 2 S 4  R. Kneuper
and systems engineering (p. 641)
2511308 Service Oriented Computing 2 (p. 557) 2/1 S 5 R. Studer, S. Agarwal, B. Norton
2511208 Software Quality Management (p. 568) 2/1 S 5  A. Oberweis
SBI Special Topics of Enterprise Information 2/1 W/S 5  A. Oberweis
Systems (p. 574)
25700sp Special Topics of Efficient Algorithms 21 W/S 5  H. Schmeck
(p. 575)
KompMansp  Special Topics of Complexity Manage- 2/ W/S 5 D. Seese
ment (p. 576)
SSEsp Special Topics of Software- and Sys- 2/1 W/S 5 A. Oberweis, D. Seese
temsengineering (p. 577)
25860sem  Special Topics of Knowledge Manage- 2/ W/S 5 R. Studer
ment (p. 578)
2511602 Strategic Management of Information 21 S 5 T Wolf
Technology (p. 601)
2511204 Workflow-Management (p. 674) 2/1 S 5  A. Oberweis
PraBI Computing Lab Information Systems 2 W/S 4 A. Oberweis, D. Seese, R.
(p. 455) Studer
25700p Advanced Lab in Efficient Algorithms 3 W/S 4  H. Schmeck
(p. 457)
25762p Computing Lab in Intelligent Systems in 3 W/S 4 D. Seese
Finance (p. 458)
25818 Computing Lab in Complexity Manage- 3 W/S 4 D. Seese
ment (p. 459)
25810 Practical Seminar Knowledge Discov- 2 S 4  R. Studer
ery (p. 548)
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25820 Lab Class Cloud Computing (p. 456) 3 W 4 S.Tai
25740p Exercises in Knowlegde Management 3 W/S 4  R. Studer
(p. 460)
2511504 Cloud Computing (p. 220) 2/1 w 5 S Tai
2511218 Requirements Analysis and Require- 2/0 w 4 R. Kneuper
ments Management (p. 168)
2511506 Business Activity Management (p. 207) 2/1 S 5  C. Janiesch
2511310 Semantic Web Technologies (p. 507) 21 S 5 R. Studer, A. Harth
2199118 Smart Energy Distribution (p. 565) 2 S 4  H.Schmeck

Learning Control / Examinations

The assessment is carried out as two 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 seperately.

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.

Conditions

One course has to be chosen from the core courses.

Core courses are: Algorithms for Internet Applications [2511102], Applied Informatics | - Modelling [2511030], Applied Infor-
matics Il - IT Systems for e-Commerce [2511032], Complexity Management [2511400], Database Systems [2511200], Service-
oriented Computing | [2511500] and Knowledge Management [2511300].

It is only allowed to choose one lab.

Learning Outcomes
The student

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

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

+ is able to 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,

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

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.

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

Module: Electives in Informatics [WI4INFO3]

Coordination:

Degree programme:

H. Schmeck, A. Oberweis, D. Seese, R. Studer
Wirtschaftsingenieurwesen (M.Sc.)

Subject: Informatics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2511102 Algorithms for Internet Applications 2/1 w 5  H. Schmeck
(p. 166)
2511032 Applied Informatics Il - IT Systems for 21 S 5 N.N.
e-Commerce (p. 169)
2511400 Complexity Management (p. 224) 2/1 S 5 D. Seese
2511500 Service Oriented Computing 1 (p. 556) 2/1 w 5 S Tai
2511300 Knowledge Management (p. 672) 2/1 w 4  R. Studer
2511202 Database Systems and XML (p. 232) 2/1 W 5 A. Oberweis
2511212 Document Management and Group- 2 S 4  S.Klink
ware Systems (p. 237)
2511100 Efficient Algorithms (p. 241) 2/1 S 5  H. Schmeck
2511600 Enterprise Architecture Management 21 w 5 T. Wolf
(p. 260)
2511402 Intelligent Systems in Finance (p. 355) 2/ S 5 D. Seese
2511404 IT Complexity in Practice (p. 383) 21 w 5 D. Seese, Kreidler
2511302 Knowledge Discovery (p. 364) 2/1 W 5 R. Studer
2511214 Management of IT-Projects (p. 382) 2/ S 5 R. Schatzle
2511210 Business Process Modelling (p. 403) 2/1 w 5  A. Oberweis
2511106 Nature-inspired Optimisation Methods 2/1 S 5 P Shukla
(p. 413)
2511104 Organic Computing (p. 429) 21 S 5  H. Schmeck, S. Mostaghim
2590458 Computational Economics (p. 225) 2/1 w 4,5 P. Shukla, S. Caton
2511216 Capability maturity models for software 2 S 4  R. Kneuper
and systems engineering (p. 641)
2511308 Service Oriented Computing 2 (p. 557) 2/1 S 5  R. Studer, S. Agarwal, B. Norton
2511208 Software Quality Management (p. 568) 2/1 S 5 A. Oberweis
SBI Special Topics of Enterprise Information 2/1 W/S 5  A. Oberweis
Systems (p. 574)
25700sp Special Topics of Efficient Algorithms 21 W/S 5  H. Schmeck
(p. 575)
KompMansp  Special Topics of Complexity Manage- 2/1 W/S 5 D. Seese
ment (p. 576)
SSEsp Special Topics of Software- and Sys- 2/ W/S 5 A. Oberweis, D. Seese
temsengineering (p. 577)
25860sem  Special Topics of Knowledge Manage- 2/ W/S 5 R. Studer
ment (p. 578)
2511602 Strategic Management of Information 2/1 S 5 T Wolf
Technology (p. 601)
2511204 Workflow-Management (p. 674) 2/ S 5 A. Oberweis
PraBl Computing Lab Information Systems 2 W/S 4 A. Oberweis, D. Seese, R.
(p. 455) Studer
25700p Advanced Lab in Efficient Algorithms 3 W/S 4  H. Schmeck
(p. 457)
25762p Computing Lab in Intelligent Systems in 3 W/S 4 D. Seese
Finance (p. 458)
25810 Practical Seminar Knowledge Discov- 2 S 4  R. Studer
ery (p. 548)
25818 Computing Lab in Complexity Manage- 3 W/S 4 D. Seese
ment (p. 459)
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25820 Lab Class Cloud Computing (p. 456) 3 W 4 S.Tai
25740p Exercises in Knowlegde Management 3 W/S 4  R. Studer
(p. 460)
2511504 Cloud Computing (p. 220) 2/1 w 5 S Tai
2511218 Requirements Analysis and Require- 2/0 w 4 R. Kneuper
ments Management (p. 168)
2511506 Business Activity Management (p. 207) 2/1 S 5  C. Janiesch
2511310 Semantic Web Technologies (p. 507) 21 S 5 R. Studer, A. Harth
2199118 Smart Energy Distribution (p. 565) 2 S 4  H.Schmeck

Learning Control / Examinations

The assessment is carried out as two 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.

Conditions
It is only allowed to choose one lab.

Recommendations
Knowledge of the content of the module Emphasis in Informatics [WI4INFOZ2] is helpful.

Learning Outcomes
The student

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

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

+ is able to 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,

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

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.

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

Module: Operations Research in Supply Chain Management and Health Care Manage-
ment [WI4OR5]

Coordination: S. Nickel
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Operations Research
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2550486 Facility Location and Strategic Supply 2/1 W 4,5 S. Nickel
Chain Management (p. 585)
2550488 Tactical and Operational Supply Chain 2/1 S 4,5 S. Nickel
Management (p. 610)
2550480 Operations Research in Supply Chain 2/1 W/S 4,5 S. Nickel
Management (p. 422)
2550495 Operations Research in Health Care 2/1 W/S 4,5 S. Nickel
Management (p. 421)
2550493 Hospital Management (p. 366) 2/0 W/S 3  S. Nickel, Hansis
2550498 Practical seminar: Health Care Man- 2/1/2 W/S 7  S. Nickel
agement (with Case Studies) (p. 462)
2550497 Software Laboratory: OR Models I 2/1 S 4,5 S. Nickel
(p. 567)
2550488 Discrete-event Simulation in Production 2/ S 4,5 S. Nickel, S. Spieckermann
and Logistics (p. 269)
2550494 Supply Chain Management in the Pro- 2/1 W 4,5 S. Nickel
cess Industry (p. 607)
2550484 Graph Theory and Advanced Location 2/1 W/S 4,5 S. Nickel
Models (p. 305)
n.n. Challenges in Supply Chain Manage- 3 S 4,5 R. Blackburn

ment (p. 217)

Learning Control / Examinations

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.

Conditions
See German version.

Recommendations
Basic knowledge as conveyed in the module Introduction to Operations Research [WI1OR] is assumed.

Learning Outcomes
The student

« is familiar with basic concepts and terms of Supply Chain Management,
» knows the different areas of SCM and their respective optimization problems,

* is acquainted with classical location problem models (in planes, in networks and discrete) as well as fundamental methods
for distribution and transport planning, inventory planning and management,

is familiar with general procedures and characteristics of Health Care Management and the possibilities for adapting
mathematical models for non-profit organizations,

is able to model practical problems mathematically and estimate their complexity as well as choose and adapt appropriate
solution methods.
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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.

Health Care Management addresses specific Supply Chain Management problems in the health sector. Important applications
arise in scheduling and internal logistics of hospitals.

Workload
Total effort for 9 credits: ca. 270 hours

» Presence time: 84 hours
* Preparation/Wrap-up: 112 hours
+ Examination and examination preparation: 74 hours

Remarks
Some lectures and courses are offered irregularly.
The planned lectures and courses for the next three years are announced online.
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Module: Mathematical Programming [WI4OR6]

Coordination: O. Stein

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Operations Research

ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
25138 Mixed Integer Programming | (p. 293) 2/1 S 4,5 O. Stein
25140 Mixed Integer Programming Il (p. 294) 2/1 w 4,5 O. Stein
2550128 Special Topics in Optimization | (p. 579) 2/1 W/S 4,5 O. Stein
2550126 Special Topics in Optimization I 2/1 W/S 4,5 O. Stein
(p. 580)
2550484 Graph Theory and Advanced Location 2/1 W/S 4,5 S. Nickel
Models (p. 305)

2550111  Nonlinear Optimization | (p. 417) 2/1 S 4,5 O. Stein
2550113 Nonlinear Optimization Il (p. 418) 2/1 S 4,5 O. Stein
2550134  Global Optimization | (p. 301) 2/1 w 4,5 O. Stein
2550136  Global Optimization Il (p. 302) 2/1 w 4,5 O. Stein
2550120 Convex Analysis (p. 365) 2/1 4,5 O. Stein
2550115 Parametric Optimization (p. 435) 2/1 4,5 O. Stein

Learning Control / Examinations

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.

Conditions
See German version.

Learning Outcomes
The student

* names and describes basic notions for advanced optimization methods, in particular from continuous and mixed integer
programming, location theory, and graph theory,

+ knows the indispensable methods and models for quantitative analysis,

* 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,

validates, illustrates and interprets the obtained solutions,

identifies drawbacks of the solution methods and, if necessary, is able to makes suggestions to adapt them to practical
problems.

Content
The modul focuses on theoretical foundations as well as solution algorithms for optimization problems with continuous and mixed
integer decision variables, for location problems and for problems on graphs.

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

Remarks

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.

Industrial Engineering and Management (M.Sc.) 84
Module Handbook, Date: 21.08.2014



5 MODULES 5.4 Operations Research

Module: Stochastic Modelling and Optimization [WI4OR7]

Coordination: K. Waldmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Operations Research
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2550679 Markov Decision Models | (p. 593) 2/1/2 W 5 K. Waldmann
2550682 Markov Decision Models Il (p. 594) 2/1/2 S 4,5 K. Waldmann
2550674  Quality Control | (p. 481) 2/1/2 W/S 4,5 K. Waldmann
25659 Quality Control Il (p. 482) 2/1/2 W/S 4,5 K.Waldmann
25687 Optimization in a Random Environment 2/1/2 W/S 4,5 K.Waldmann
(p. 426)
2550662  Simulation | (p. 562) 2/1/2 W/S 4,5 K. Waldmann
2550665  Simulation Il (p. 563) 2/1/2 W/S 4,5 K. Waldmann
25688 OR-oriented modeling and analysis of 1/0/3 W/S 4,5 K. Waldmann

real problems (project) (p. 428)

Learning Control / Examinations

The assessment is carried out as partial written 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.

Conditions
See German version.

Learning Outcomes
The student knows and understands stochastic relationships and has a competent knowledge in modelling, analyzing and
optimizing stochastic systems in economics and engineering.

Content

Topics overview:

Markov Decision Models I: Markov Chains, Poisson Processes.

Markov Decision Models II: Queuing Systems, Stochastic Decision Processes

Simulation |: Generation of random numbers, Monte Carlo integration, Discrete event simulation, Discrete and continuous
random variables, Statistical analysis of simulated data.

Simulation II: Variance reduction techniques, Simulation of stochastic processes, Case studies.

Quality Control I: Statistical Process Control, Acceptance Sampling, Design of experiments

Quality Control II: Reliability of complexe systems with and without repair, Maintenance

OR-orientied modeling and analysis of real problems: project-based modelling and analysis

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

Remarks
The planned lectures and courses for the next two years are announced online (http://www.ior.kit.edu/)
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5.5 Statistics
Module: Mathematical and Empirical Finance [WI4STAT1]

Coordination: W. Heller
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Statistics
ECTS Credits Cycle Duration
9 Irregular 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2520357/2520358 Portfolio and Asset Liability Manage- 2/1 S 5  W. Heller
ment (p. 451)
2521331 Stochastic Calculus and Finance 2/1 W 45 W. Heller
(p. 592)
2520381 Advanced Econometrics of Financial 2/ S 5 A.Nazemi

Markets (p. 160)

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
See German version.

Content

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

Remarks

The course Portfolio and Asset Liability Management [2520357] will not be offered any more from

summer term 2015 on. The examination will probably be offered latest until summer term 2014.

The course Stochastic Calculus and Finance [2521331] will not be offered any more from winter term 2014/2015 on. The
examination will probably be offered latest until winter term 2013/14.
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Module: Statistical Methods in Risk Management [WI4STAT2]

Coordination: W. Heller
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Statistics
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2520337 Stochastic and Econometric Models in 2/2 S 5 Y.Kim
Credit Risk Management (p. 591)
2520357/2520358 Portfolio and Asset Liability Manage- 2/1 S 5  W. Heller
ment (p. 451)
2520375 Data Mining (p. 231) 2 W/S 5  G. Nakhaeizadeh
2520317 Multivariate Methods (p. 409) 2/2 S 5  W. Heller
2521353 Statistical Methods in Financial Risk 2/1 45 A.Nazemi
Management (p. 586)
2521325/2521326  Statistics and Econometrics in Busi- 2/2 W 45 W. Heller

ness and Economics (p. 587)

Learning Control / Examinations

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.

Conditions

None.

Learning Outcomes
See German version.
Content

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

Module: Automotive Engineering [WI4INGMB5]

Coordination: F. Gauterin
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2113805 Automotive Engineering | (p. 307) 4 W 6 F Gauterin, H. Unrau
2114835 Automotive Engineering Il (p. 308) 2 S 3  F. Gauterin, H. Unrau
2115817 Project Workshop: Automotive Engi- 3 W/S 4,5 F Gauterin
neering (p. 474)
2113814 Fundamentals for Design of Motor- 1 w 1,5 H. Bardehle
Vehicles Bodies | (p. 323)
2114840 Fundamentals for Design of Motor- 1 S 1,5 H. Bardehle
Vehicles Bodies Il (p. 324)
2114093 Fluid Technology (p. 288) 2 w 3 M. Geimer, M. Scherer
2114092 BUS-Controls (p. 206) 2 S 3 M. Geimer
2113809 Automotive Engineering | (p. 186) 4 w 6  F. Gauterin, M. GieBler
2114855 Automotive Engineering Il (p. 187) 2 S 3  F Gauterin, M. GieBler

Learning Control / Examinations

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.

Conditions
None.

Recommendations
Knowledge of the content of the courses Engineering Mechanics 1[2161238] and Engineering Mechanics Il [1262276] is helpful.

Learning Outcomes
The student

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

Content
See course descriptions.

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

Module: Handling Characteristics of Motor Vehicles [WI4INGMB6]

Coordination:

Degree programme:

F. Gauterin

Wirtschaftsingenieurwesen (M.Sc.)

Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2113806 Vehicle Comfort and Acoustics | 2 W 3  F Gauterin
(p. 277)
2114825 \Vehicle Comfort and Acoustics |l 2 S 3  F Gauterin
(p. 278)
2113807 Handling Characteristics of Motor Vehi- 2 w 3  H.Unrau
cles | (p. 275)
2114838 Handling Characteristics of Motor Vehi- 2 S 3  H.Unrau
cles Il (p. 276)
2113816  Vehicle Mechatronics | (p. 279) 2 W 3 D. Ammon
2115817 Project Workshop: Automotive Engi- 3 W/S 4,5 F Gauterin
neering (p. 474)
2114850 Global vehicle evaluation within virtual 2 S 3  B. Schick
road test (p. 296)
2114856 Vehicle Ride Comfort & Acoustics | 2 S 3  F Gauterin
(p. 639)
2114857 Vehicle Ride Comfort & Acoustics Il 2 S 3  F Gauterin

(p. 640)

Learning Control / Examinations
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.

Conditions
None.

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

Learning Outcomes

The student

» knows and understands the characteristics of vehicles, owing to the construction and design tokens,

» knows and understands especially the factors being relevant for comfort and acoustics

* is capable of fundamentally evaluating and rating handling characteristics.

Content
See courses.

Workload

The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Vehicle Development [WI4INGMB14]

Coordination: F. Gauterin
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2115817 Project Workshop: Automotive Engi- 3 W/S 4,5 F Gauterin
neering (p. 474)
2113816  Vehicle Mechatronics | (p. 279) 2 W 3 D.Ammon
2113812 Fundamentals in the Development of 1 W 1,5 J.Zarn
Commercial Vehicles | (p. 325)
2114844 Fundamentals in the Development of 1 S 1,5 J.Zlrn
Commercial Vehicles Il (p. 326)
2113810 Fundamentals of Automobile Develop- 1 W 1,5 R. Frech
ment | (p. 327)
2114842 Fundamentals of Automobile Develop- 1 S 1,5 R. Frech
ment Il (p. 328)
2114845 Basics and Methods for Integration of 2 S 3  G. Leister
Tires and Vehicles (p. 280)
2114095 Simulation of Coupled Systems (p. 561) 2 S 3 M. Geimer

Learning Control / Examinations

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.

Conditions
None.

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

Learning Outcomes
The student

» knows and understands the procedures in automobile development,
» knows and understands the technical specifications at the development procedures,
+ is aware of notable boundaries like legislation.

Content
See courses.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Mobile Machines [WI4INGMB15]

Coordination: M. Geimer
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2114093 Fluid Technology (p. 288) 2 W 3 M. Geimer, M. Scherer
2114095 Simulation of Coupled Systems (p. 561) 2 S 3 M. Geimer
2114092 BUS-Controls (p. 206) 2 S 3 M. Geimer
2114073 Mobile Machines (p. 400) 4 S 6 M. Geimer
2113812 Fundamentals in the Development of 1 W 1,5 J.Z0rn

Commercial Vehicles | (p. 325)
2114844 Fundamentals in the Development of 1
Commercial Vehicles Il (p. 326)

J. Zirn

w
(&)l

Learning Control / Examinations

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.

Conditions
None.

Recommendations
Knowledge of Fluid Power Systems are helpful, otherwise it is recommended to take the course Fluid Power Systems [2114093].

Learning Outcomes
The student

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

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Combustion Engines | [WI4INGMB34]

Coordination: H. Kubach
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2133103 Fundamentals of Combustion Engines | 2/1 W 5  H. Kubach, T. Koch
(p. 321)
2133121 Energy Conversion and Increased Effi- 2 W 4  T. Koch, H. Kubach
ciency in Internal Combustion Engines
(p. 258)

Learning Control / Examinations
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.

Conditions
None.

Recommendations
None.

Learning Outcomes

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.

Content

Introduction, History, Concepts

Working Principle and Termodynamics
Characteristic Parameters

Air Path

Fuel Path

Energy Conversion

Fuels

Emissions

Exhaust Gas Aftertreatment

Reaction kinetics

Gas exchange

Ignition

Flow field of gasoline engines

Working process

Pressure trace analysis

Thermodynamic analysis of the high pressure process
Exergy analysis and waste heat recuperation
Aspects of sustainability

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Combustion Engines Il [WI4INGMB35]

Coordination: H. Kubach
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2134131 Fundamentals of Combustion Engines 2/1 S 5  H. Kubach, T. Koch
Il (p. 322)
2133108 Fuels and Lubricants for Combustion 2 W 4  B. Kehrwald
Engines (p. 198)
2134138 Fundamentals of catalytic exhaust gas 2 S 4 E.Lox
aftertreatment (p. 312)
2134134 Analysis tools for combustion diagnos- 2 S 4  U. Wagner
tics (p. 395)
2134137 Engine  measurement techniques 2 S 4  S. Bernhardt
(p. 408)
2134141 Gas Engines (p. 292) 2 S 4  R. Golloch
2134150 Analysis of Exhaust Gas und Lubricat- 2 S 4 M. Gohl
ing Oil in Combustion Engines (p. 159)
2134139 Model based Application Methods 2 S 4  F Kirschbaum
(p. 401)

Learning Control / Examinations

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 weighted average of the grades for each course and truncated after the first decimal.

Conditions

It is only possible to choose this module in combination with the module Combustion Engines I. The module is passed only after
the final partial exam of Combustion Engines [ is additionally passed.

The course Combustion Engines Il [2134131] has to be attended.

Recommendations
Basic skills in thermodynamics are recommended.

Learning Outcomes
See courses.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Introduction to Logistics [WI4INGMB20]

Coordination: K. Furmans
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2117051 Material flow in logistic systems (p. 390) 31 w 6 K. Furmans
2118183 IT-Fundamentals of Logistics (p. 361) 2 S 4  F Thomas
2118097 Warehousing and distribution systems 2 S 4 M. Schwab, J. Weiblen
(p. 368)
2117056  Airport logistics (p. 375) 2 w 4  A. Richter
2117061  Safety Engineering (p. 559) 2 W 4 H.Kany
2117064 Application of technical logistics in mod- 2 W 4 M. Golder
ern crane systems (p. 171)
2118089 Application of technical logistics in 2 S 4  J.Foller
sorting- and distribution technology
(p. 172)
2118085 Automotive Logistics (p. 374) 2 S 4 K. Furmans
2118094 Information Systems in Logistics and 2 S 4  C.Kilger
Supply Chain Management (p. 341)
2117500 Energy efficient intralogistic systems 2 W 4  F Schoénung
(p. 254)
2117095 Basics of Technical Logistics (p. 320) 3/1 w 6 M. Mittwollen, Madzharov
2117096 Elements of Technical Logistics (p. 245) 3/1 W 6 M. Mittwollen, Madzharov
2117097 Elements of Technical Logistics and 4 w 6 M. Mittwollen, Madzharov
Project (p. 246)
2500005 Production and Logistics Controlling 2 W 3  H.Wicek
(p- 471)

Learning Control / Examinations

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.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the IFL. The term paper may not be convalidated in the seminar module.

Conditions
It is obligatory to choose one of the following courses:

» Material Flow in Logistic Systems
 Basics of technical logistics
» Elements and Systems of Technical Logistics

Elements and systems of Technical Logistics is only allowed to be examined if Basics of Technical Logistics is passed success-
fully in this or an other module. For simultaneous attending of both courses, examination dates are sequenced accordingly.

Learning Outcomes
The student

+ acquires an overview of different logistic questions in practice,

+ is able to model logistic systems with adequate accuracy by using simple models,

* is able to handle analytical methods for a performance evaluation of logistic systems,
« is able to identify cause and effects within logistic systems.
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Content

The module Introduction to Logistics provides well-founded knowledge in main questions of logistics. In this module, focuses
on the acquisition of theoretical basics linked with exemplary practice questions are laid. To gain a deeper understanding, the
course is accompanied by exercises and further improved by case studies.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Specialization in Production Engineering [WI4INGMB22]

Coordination: V. Schulze
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2149667 Quality Management (p. 480) 2 w 4 G.lLanza
2149669 Materials and Processes for Body 2 w 4  D. Steegmliller, S. Kienzle

Lightweight Construction in the Auto-
motive Industry (p. 391)

2150681 Metal Forming (p. 626) 2 S 4  T.Herlan

2150683 Control Technology (p. 590) 2 S 4  C. Gonnheimer

2149655 Gear Cutting Technology (p. 657) 2 W 4 M. Klaiber

2149001 Production Technology and Manage- 2 w 4 V. Stauch, S. Peters
ment in Automotive (p. 473)

2150601 Integrative Strategies in Production and 2 S 4 K. Schlichtenmayer
Development of High Performance Cars
(p. 353)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) 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. To improve the overall grade of the module
up to one grading scale (0.3) there might be taken an optional term paper in the field of the wbk. The term paper may not be
convalidated in the seminar module.

Conditions
None.

Learning Outcomes
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.

are able to describe and compare complex production processes exemplarily.

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 total workload for this module is approximately 270 hours. For further information see German version.
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Module: Manufacturing Technology [WI4INGMB23]

Coordination: V. Schulze

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2149657 Manufacturing Technology (p. 284) 4/2 w 9 V. Schulze, F. Zanger

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1-3 SPO 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.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the wbk. The term paper may not be convalidated in the seminar module.

Conditions

None.

Learning Outcomes
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.

are enabled to identify correlations between different processes and to select a process depending on possible applica-
tions.

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.

+ 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.

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

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
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Integrated Production Planning [WI4INGMB24]

Coordination: V. Schulze, Gisela Lanza

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2150660 Integrated production planning (p. 354) 4/2 S 9 G.lLanza

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1-3 SPO 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.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the wbk. The term paper may not be convalidated in the seminar module.

Conditions
None.

Learning Outcomes
The students

» can discuss basic questions of production technology.
« are able to apply the methods of integrated production planning they have learned about to new problems.

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

+ can apply the learned methods of integrated production planning to new problems.
+ can use their knowledge targeted for efficient production technology.

Content
Within this engineering sciences-oriented module the students will get to learn principle aspects of organization and planning of
production systems. Further information can be found at the description of the lecture “Integrated Production Planning”.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Material Flow in Logistic Systems [WI4INGMB25]

Coordination: K. Furmans
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2117051 Material flow in logistic systems (p. 390) 31 w 6 K. Furmans
2118097 Warehousing and distribution systems 2 S 4 M. Schwab, J. Weiblen
(p. 368)
2117056  Airport logistics (p. 375) 2 w 4  A. Richter
2118085 Automotive Logistics (p. 374) 2 S 4 K. Furmans
2500005 Production and Logistics Controlling 2 W 3  H. Wilcek
(p. 471)

Learning Control / Examinations

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. To improve the overall grade of the module up to one
grading scale (0.3) there might be taken an optional term paper in the field of the IFL. The term paper may not be convalidated
in the seminar module.

Conditions
The course Material Flow in Logistic Systems [2117051] is compulsory and must be examined.

Learning Outcomes
The student

+ 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,

« is able to illustrate logistic systems with adequate accuracy by using simple models,

* is able to realize coherences within logistic systems,

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

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

Remarks
If the course 2117051 ,Materialfluss in Logistiksystemen® had been taken already, one of the modules [WI4INGMB26],
[WI4INGMB27] and [WI4INGMB28] can be chosen.
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Module: Material Flow in Networked Logistic Systems [WI4INGMB26]

Coordination: K. Furmans
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
2117059 Mathematical models and methods for 3/1 W 6 K. Furmans, J. Stoll
Production Systems (p. 392)
2118097 Warehousing and distribution systems 2 S 4 M. Schwab, J. Weiblen
(p. 368)
2117056  Airport logistics (p. 375) 2 w 4  A. Richter
2118085 Automotive Logistics (p. 374) 2 S 4 K. Furmans
2500005 Production and Logistics Controlling 2 W 3  H. Wicek
(p- 471)

Learning Control / Examinations

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.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the IFL. The term paper may not be convalidated in the seminar module.

Conditions
The course Analytical Models for Material Flow [2117060] is compulsory and must be examined.

Learning Outcomes
The student

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

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.

Workload
Regular attendance: 270 hours (9 credits). Lectures with 180 hours attendance 6 credits. Lectures with 120 hours 4 credits.
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Module: Technical Logistics [WI4INGMB27]

Coordination:

Degree programme:

K. Furmans

Wirtschaftsingenieurwesen (M.Sc.)

Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2117095 Basics of Technical Logistics (p. 320) 3/1 w 6 M. Mittwollen, Madzharov
2117096 Elements of Technical Logistics (p. 245) 3/1 w 6 M. Mittwollen, Madzharov
2117097 Elements of Technical Logistics and 4 W 6 M. Mittwollen, Madzharov
Project (p. 246)
2118088 Selected Applications of Technical Lo- 31 S 6 M. Mittwollen, Madzharov
gistics and Project (p. 182)
2118087 Selected Applications of Technical Lo- 2/1 S 4 M. Mittwollen, Madzharov
gistics (p. 181)
2118183 IT-Fundamentals of Logistics (p. 361) 2 S 4  F Thomas
2118097 Warehousing and distribution systems 2 S 4 M. Schwab, J. Weiblen
(p. 368)
2117061 Safety Engineering (p. 559) 2 W 4 H.Kany
2117064 Application of technical logistics in mod- 2 W 4 M. Golder
ern crane systems (p. 171)
2118089 Application of technical logistics in 2 S 4  J.Foller
sorting- and distribution technology
(p- 172)
2117500 Energy efficient intralogistic systems 2 W 4  F Schoénung
(p. 254)
2500005 Production and Logistics Controlling 2 w 3  H. Wicek

(p. 471)

Learning Control / Examinations
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.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field

of the IFL. The term paper may not be convalidated in the seminar module.

Conditions

The lecture basics of technical logistics has to be chosen. If the lecture Basics of technical logistics has been succesfully
examinated in another module, the lecture elements and systems of technical logistics can be choosen instead. If both lectures
are examinated successfully, one can chose selected applications of technical logistics or selected applications of technical
logistics and project instead.

Learning Outcomes

The student

+ acquires well-founded knowledge on the main topics of technical logistics

+ gets an overview of different applications of technical logistics in practice,

 acquires expertise and understanding about functionality of material handling systems.

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.

Industrial Engineering and Management (M.Sc.)
Module Handbook, Date: 21.08.2014

101



5 MODULES 5.6 Engineering Sciences

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Logistics in Value Chain Networks [WI4INGMB28]

Coordination: K. Furmans
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2118078 Logistics - organisation, design and 3/1 S 6 K. Furmans
control of logistic systems (p. 373)
2117062 Supply chain management (p. 605) 3/1 W 6 K. Alicke
2118097 Warehousing and distribution systems 2 S 4 M. Schwab, J. Weiblen
(p. 368)
2117056 Airport logistics (p. 375) 2 W 4  A.Richter
2118085 Automotive Logistics (p. 374) 2 S 4 K. Furmans
2118094 Information Systems in Logistics and 2 S 4  C.Kilger
Supply Chain Management (p. 341)
2500005 Production and Logistics Controlling 2 W 3  H. Wicek
(p- 471)

Learning Control / Examinations

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.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the IFL. The term paper may not be convalidated in the seminar module.

Conditions
One of the lectures

* Logistics — Organization, Design and Control of Logistic Systems [2118078]
» Supply Chain Management [2117062]

is compulsory and must be examined.

Learning Outcomes
The student

+ is able to plan logistic systems and evaluate their performance,
+ can use approaches of Supply Chain Management within the operational practice,
+ identifies, analyses and evaluates risks within logistic systems.

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
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Virtual Engineering A [WI4INGMB29]

Coordination: J. Ovtcharova
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2121352  Virtual Engineering | (p. 658) 2/3 w 6 J. Ovtcharova
2122387 Computer Integrated Planning of New 2 S 4  R. Klager
Products (p. 485)
2123375 Virtual Reality Laboratory (p. 660) 3 W/S 4  J. Ovtcharova
2122376 PLM for product development in mecha- 2/0 S 4 M. Eigner
tronics (p. 442)
2122014 Information Engineering (p. 340) 2 S 3  J. Ovtcharova, J. Ovtcharova

Learning Control / Examinations

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.

Conditions
The course Virtual Engineering | [2121352] is compulsory modules and must be examined.

Learning Outcomes
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,

* 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

Content

The Module Virtual Engineering A gives an overview about product development processes, beginning with requirement engi-
neering, 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.

* regular attendance: 100 hours
* Preparation and reworking: 50 hours
+ Exam and exam revision/preparation: 120 hours

Detailed apportionment results from credit points of the courses of the module
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Module: Virtual Engineering B [WI4INGMB30]

Coordination: J. Ovtcharova
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2122378 Virtual Engineering Il (p. 659) 2/1 S 4  J. Ovtcharova
2122387 Computer Integrated Planning of New 2 S 4  R. Klager
Products (p. 485)
2123375 Virtual Reality Laboratory (p. 660) 3 W/S 4  J. Ovtcharova
2123356 CATIA CAD training course (p. 214) 2 W/S 2  J. Ovicharova
2123355 CAD-NX training course (p. 215) 2 W/S 2 J. Ovtcharova
2122376 PLM for product development in mecha- 2/0 S 4 M. Eigner
tronics (p. 442)
2122014 Information Engineering (p. 340) 2 S 3  J. Ovtcharova, J. Ovicharova

Learning Control / Examinations

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.

Conditions
The course Virtual Engineering Il [2122378] is compulsory module and must be examined.

Recommendations
We recommend to attend/visit the courses Engineering | [2121352] before Virtual Engineering Il [2122378]

Learning Outcomes
The students should:

+ 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.

* |s able 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

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.

* regular attendance: 100 hours
* Preparation and reworking: 50 hours
« Exam and exam revision/preparation: 120 hours

Detailed apportionment results from credit points of the courses of the module
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Module: Global Production and Logistics [WI4INGMB31]

Coordination: V. Schulze, G. Lanza
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2149610 Global Production and Logistics - Part 2 W 4 G.lLanza
1: Global Production (p. 303)
2149600 Global Production and Logistics - Part 2 S 4 K. Furmans
2: Global Logistics (p. 304)
2118085 Automotive Logistics (p. 374) 2 S 4 K. Furmans
2118094 Information Systems in Logistics and 2 S 4  C.Kilger
Supply Chain Management (p. 341)
2149667 Quality Management (p. 480) 2 w 4 G lLanza
2149001  Production Technology and Manage- 2 W 4 V. Stauch, S. Peters
ment in Automotive (p. 473)
2150601 Integrative Strategies in Production and 2 S 4 K. Schlichtenmayer
Development of High Performance Cars
(p. 353)
2500005 Production and Logistics Controlling 2 w 3  H. Wicek
(p. 471)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2) 1-3 SPO 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.

To improve the overall grade of the module up to one grading scale (0.3) there might be taken an optional term paper in the field
of the IFL or the wbk. The term paper may not be convalidated in the seminar module.

Conditions
The lectures Global Production and Logistics — part 1: Global Production [2149610] and part 2: Global Logistics [2149600] are
obligatory and must be examined.

Recommendations
The module should be combined with the module: Logistic in Value Chain Networks [WI4INGMB28] (in this case the course
Material flow in Logistic Systems is not obligatory).

Learning Outcomes
The students

+ 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.

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

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 total workload for this module is approximately 270 hours. For further information see German version.
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Module: Machine Tools and Industrial Handling [WI4INGMB32]

Coordination: J. Fleischer
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2149902 Machine Tools and Industrial Handling 4/2 W 9  J. Fleischer
(p. 666)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1-3 SPO 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. To improve the overall grade of the module
up to one grading scale (0.3) there might be taken an optional term paper in the field of the wbk. The term paper may not be
convalidated in the seminar module.

Conditions
None.

Learning Outcomes
The students

+ are capable to explain the use and application of machine tools and handling devices as well as differentiate their
characteristics and structure.

+ are able to name and describe the essential components (frame, main spindles, feed axis, peripheral equipment, control)
of machine tools.

Are capable to distinguish and select and describe the essential components regarding structure, characteristics advan-
tages and disadvantages.

are enabled to dimension the main components of machine tools.
+ are able to name and describe the control principles of machine tools.

are capable to name examples of machine tools and industrial handling as well as to deduce compare the essential
components. Additionally they can allocate manufacturing processes.

are enabled to identify drawbacks as well as derive and asses measures for improvements.

are qualified to apply methods for selection and evaluation of machine tools.
+ are experienced to deduce the particular failure characteristics of a ball screw.

Content

The module overviews the assembly, dimensioning and application of machine tools and industrial handling. A consolidated
and practice oriented knowledge is imparted about the choice, dimensioning and assessment of production machines. At first,
the major components of machine tools are explained systematically. At this, the characteristics of dimensioning of machine
tools are described in detail. Finally, the application of machine tools is demonstrated by means of example machines of the
manufacturing processes turning, milling, grinding, massive forming, sheet metal forming and toothing.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Specific Topics in Materials Science [WI4INGMB33]

Coordination: M. Hoffmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2194643 Constitution and Properties of Wear re- 2 S 4  S. Ulrich
sistant materials (p. 177)
2177601 Constitution and Properties of Protec- 2 w 4  S. Ulrich
tive Coatings (p. 178)
2125757 Introduction to Ceramics (p. 362) 3/1 w 6 M. Hoffmann
2173560 Welding Lab Course, in groupes 3 w 4  J. Hoffmeister
(p. 273)
2174575 Foundry Technology (p. 300) 2 S 4  C. Wilhelm
2193010 Grundlagen der Herstellungsverfahren 2 W 4  R. Oberacker
der Keramik und Pulvermetallurgie
(p. 310)
2182642 Laser in automotive engineering 2 S 4  J. Schneider
(p. 371)
2183640 Laboratory “Laser Materials Process- 3 W/S 1 J. Schneider, W. Pfleging
ing” (p. 452)
2181612 Physical basics of laser technology 2/1 W 5 J. Schneider
(p. 440)
2173590 Polymer Engineering | (p. 443) 2 W 4 P Elsner
2174596 Polymer Engineering Il (p. 444) 2 S 4 P Elsner
2125751 Practical Course Technical Ceramics 2 w 1 R. Oberacker
(p. 453)
21565/21570  Welding Technology /Il (p. 500) 2 W/S 4  Spies
2126784 Functional Ceramics (p. 291) 2 S 4 M. Hoffmann, M. B&urer
2177618 Superhard Thin Film Materials (p. 604) 2 W 4  S. Ulrich
2174576 Systematic Materials Selection (p. 609) 2/1 S 5 J. Hoffmeister
2181715 Failure of Structural Materials: Fatigue 2 w 4 0. Kraft, P. Gumbsch, P. Gruber
and Creep (p. 650)

2181711 Failure of structural materials: deforma- 2 w 4 P. Gumbsch, O. Kraft, D. Wey-
tion and fracture (p. 651) gand

2126749 Advanced powder metals (p. 479) 2 S 4  R. Oberacker

2126775 Structural Ceramics (p. 603) 2 S 4 M. Hoffmann

2126730 Ceramics Processing (p. 363) 2 S 4  J.Binder

2125763 Structural and phase analysis (p. 602) 2 W 4  S. Wagner

Learning Control / Examinations

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.

Conditions
It is only possible to choose either the course Physical Basics of Laser Technology [21612] or the course Laser Application in
Automotive Engineering [21642].

Recommendations
Knowledge, comparable to the content of the module Emphasis Material Science [WIBINGMB9], is highly recommended.
Natural science basic knowledge is assumed.
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Learning Outcomes
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.

Content
See courses.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Automated Manufacturing Systems [WI4INGMBWBK1]

Coordination: J. Fleischer
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2150904 Automated Manufacturing Systems 4/2 S 9  J. Fleischer
(p- 184)

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4(2), 1-3 SPO 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. To improve the overall grade of the module
up to one grading scale (0.3) there might be taken an optional term paper in the field of the wbk. The term paper may not be
convalidated in the seminar module.

Conditions
None.

Learning Outcomes
The students

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

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

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

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.

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

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

Content
Within this engineering sciences-oriented module the students will get to learn principle aspects of automated manufacturing
systems. Further information can be found at the description of the lecture “Automated Manufacturing Systems”.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: BioMEMS [WI4AINGMBIMT1]

Coordination: V. Saile
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2143875 Introduction to Microsystem Technology 2 W/S 3 A Last
- Practical Course (p. 461)
2143892 Selected Topics on Optics and Microop- 2 W/S 3 T. Mappes
tics for Mechanical Engineers (p. 183)
2141864 BioMEMS - Microsystems Technolo- 2 W 3 A Guber
gies for Life-Sciences and Medicine |
(p. 201)
2142883 BioMEMS - Microsystems Technolo- 2 S 3 A Guber
gies for Life-Sciences and Medicine I
(p. 202)
2142879 BioMEMS - Microsystems Technolo- 2 S 3 A Guber
gies for Life-Sciences and Medicine IlI
(p. 203)
2142881  Microactuators (p. 397) 2 S 3 M. Kohl
2143893 Replication processes in micro system 2 W/S 3 M. Worgull
technologies (p. 492)
2142140 Bionics for Engineers and Natural Sci- 2 S 3 H. Hdlscher
entists (p. 204)
2143873 Actual topics of BioMEMS (p. 164) 2 W/S 3  A. Guber, Cattaneo, Giorgio

Learning Control / Examinations

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.

Conditions
The course BioMEMS | [2141864] is compulsory and must be examined.

Recommendations
See descriptions of individual lectures

Learning Outcomes
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

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.
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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.

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

Remarks
If you have any questions concerning the module, please contact Prof. Dr. Andreas E. Guber
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Module: Microfabrication [WI4INGMBIMT2]

Coordination: V. Saile
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2143875 Introduction to Microsystem Technology 2 W/S 3 A Last
- Practical Course (p. 461)
2142890 Physics for Engineers (p. 439) 2/2 S 6  P.Gumbsch, A. Nesterov-Miiller,
D. Weygand
2143882 Fabrication Processes in Microsystem 2 W/S 3 K. Bade
Technology (p. 283)
2143893 Replication processes in micro system 2 W/S 3 M. Worgull
technologies (p. 492)
2143500 Chemical, physical and material sci- 2 W/S 3 M. Worgull, D. Haringer
ence aspects of plastics in the micro
technology (p. 219)
2141007 Fundamentals of X-ray Optics | (p. 318) 2 w 3 A Last
2181712 Nanotribology and -Mechanics (p. 412) 2 3 M. Dienwiebel, H. Hélscher
2141853 Polymers in MEMS A: Chemistry, Syn- 2 W 3 B.Rapp
thesis and Applications (p. 445)
2141854 Polymers in MEMS B: Physics, Mi- 2 W 3 M. Worgull
crostructuring and Applications (p. 447)
2142855 Polymers in MEMS C - Biopolymers 2 S 3 M. Worgull, B. Rapp

and Bioplastics (p. 449)

Learning Control / Examinations

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.

Conditions
The course Manufacturing Processes of Microsystem Technology [2143882] is compulsory and must be examined.

Recommendations
Knowledge of microsystem technology, mechanics, optics and physics is recommended.

Learning Outcomes
The student

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

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
The total workload for this module is approximately 270 hours. For further information see German version.
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Remarks
If you have any questions concerning the module, please contact Prof. Dr. Andreas E. Guber.
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Module: Microoptics [WIAINGMBIMT3]

Coordination: V. Saile
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2143875 Introduction to Microsystem Technology 2 W/S 3 A Last
- Practical Course (p. 461)
2142884 Microoptics and Lithography (p. 396) 2 S 3 T Mappes
2143892 Selected Topics on Optics and Microop- 2 W/S 3 T Mappes
tics for Mechanical Engineers (p. 183)
2142881 Microactuators (p. 397) 2 S 3 M. Kohl
2141007 Fundamentals of X-ray Optics | (p. 318) 2 w 3 A lLast
23840 Laser Physics (p. 370) 21 w 4,5 M. Eichhorn
23462/23463 Optical Sources and Detectors (p. 424) 2/1 S 4,5 C. Koos
23464/23465 Optical Waveguides and Fibers (p. 425) 2/1 W 4,5 C. Koos
2142007 Fundamentals of X-ray optics Il (p. 319) 2 S 3 A lLast

Learning Control / Examinations

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.

Conditions
The course Microoptics and Lithography [2142884] is compulsory and must be examined.

Recommendations

Basic knowlegde in electro dynamics is expected.

Attending Grundlagen der Mikrosystemtechnik | [2141861] and Grundlagen der Mikrosystemtechnik Il [2142874] is recom-
mended.

Learning Outcomes

* 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

Content

Optical imaging, measuring and sensor systems are a base for modern natural sciences. In particular life sciences and telecom-
munications have an intrinsic need for the application of optical technologies. Numerous fields of physics and engineering, e.qg.
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
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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
The total workload for this module is approximately 270 hours. For further information see German version.

Remarks
If you have any questions concerning the module, please contact Prof. Dr. Andreas E. Guber.
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Module: Microsystem Technology [WI4INGMBIMT4]

Coordination: V. Saile
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
2141861 Introduction to Microsystem Technology 2 w 3 A Guber
I (p. 316)
2142874 Introduction to Microsystem Technology 2 S 3  A.Guber
I (p. 317)
2143875 Introduction to Microsystem Technology 2 W/S 3 A Last
- Practical Course (p. 461)
2142890 Physics for Engineers (p. 439) 2/2 S 6  P.Gumbsch, A. Nesterov-Miiller,
D. Weygand
2143892 Selected Topics on Optics and Microop- 2 W/S 3 T. Mappes
tics for Mechanical Engineers (p. 183)
2142883 BioMEMS - Microsystems Technolo- 2 S 3 A Guber
gies for Life-Sciences and Medicine Il
(p. 202)
2142879 BioMEMS - Microsystems Technolo- 2 S 3 A Guber
gies for Life-Sciences and Medicine Il
(p. 203)
2142881 Microactuators (p. 397) 2 S 3 M. Kohl
2141865 Novel Actuators and Sensors (p. 416) 2 W 3 M. Kohl, M. Sommer
2143876 Nanotechnology with Clusterbeams 2 W/S 3 J.Gspann
(p. 410)
2142140 Bionics for Engineers and Natural Sci- 2 S 3  H. Hélscher
entists (p. 204)
23486 / 23487 Optoelectronic Components (p. 427) 2/1 S 4,5 W. Freude
2141853 Polymers in MEMS A: Chemistry, Syn- 2 W 3 B.Rapp
thesis and Applications (p. 445)
2141854 Polymers in MEMS B: Physics, Mi- 2 W 3 M. Worgull
crostructuring and Applications (p. 447)
2142855 Polymers in MEMS C - Biopolymers 2 S 3 M. Worgull, B. Rapp

and Bioplastics (p. 449)

Learning Control / Examinations

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.

Conditions
The course Basics of microsystem technology | [2141861] is compulsory and must be examined.
Learning Outcomes

« construction and production of e. g. mechanical, optical, fluidic and sensory microsystems.
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.
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Workload
The total workload for this module is approximately 270 hours. For further information see German version.

Remarks
If you have any questions concerning the module, please contact Prof. Dr. Andreas E. Guber.
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Module: Nanotechnology [WI4INGMBIMT5]

Coordination: V. Saile
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2143875 Introduction to Microsystem Technology 2 W/S 3 A Last
- Practical Course (p. 461)
2142860 Nanotechnologie using Scanning Probe 2 S 3  H. Holscher, M. Dienwiebel, S.
Methods (p. 411) Walheim
2141865 Novel Actuators and Sensors (p. 416) 2 w 3 M. Kohl, M. Sommer
2143876 Nanotechnology with Clusterbeams 2 W/S 3 J.Gspann
(p. 410)
2181712 Nanotribology and -Mechanics (p. 412) 2 3 M. Dienwiebel, H. Hélscher
2142140 Bionics for Engineers and Natural Sci- 2 S 3  H. Hdlscher
entists (p. 204)
23476  Quantum Functional Devices and Semi- 2 S 3 M. Walther

conductor Technology (p. 332)

Learning Control / Examinations

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.

Conditions
The course Nanotechnology with Scanning Probe Methods [2142860] is compulsory and must be examined.

Recommendations
Knowledge in physics, mathematics, and chemistry is assumed.

Learning Outcomes
The student

 has detailed knowledge in the field of nanotechnology
* is able to evaluate the specific characteristics of nanosystems.

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

Remarks
If you have any questions concerning the module, please contact Prof. Dr. Andreas E. Guber.
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Module: Optoelectronics and Optical Communication [WI4INGMBIMT6]

Coordination: V. Saile
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2143882 Fabrication Processes in Microsystem 2 W/S 3 K. Bade
Technology (p. 283)
2141865 Novel Actuators and Sensors (p. 416) 2 W 3 M. Kohl, M. Sommer
23616 /23618 Communication Systems and Protocols 2/1 S 4,5 J. Leuthold, J. Becker, M. Hib-
(p- 221) ner
23840 Laser Physics (p. 370) 2/ W 4,5 M. Eichhorn
23476 Quantum Functional Devices and Semi- 2 S 3 M. Walther
conductor Technology (p. 332)
23462/23463  Optical Sources and Detectors (p. 424) 2/1 S 4,5 C. Koos
23464/23465  Optical Waveguides and Fibers (p. 425) 2/1 W 4,5 C. Koos
23460 /23461 Optical Communication Systems 2/1 w 4,5 J. Leuthold, W. Freude
(p. 423)

Learning Control / Examinations

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.

Conditions

The course Optical Communication Systems [23460 / 23461] is compulsory and must be examined.

The course Manufacturing Processes of Microsystem Technology [2143882] can only be examined if the module Microfabrication
is not chosen.

Recommendations
See descriptions of individual lectures.

Learning Outcomes

+ Student has basic knowledge of optical communication systems and related device and fabrication technologies.
+ He/she can apply this knowledge to specific problems.

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

Remarks
If you have any questions concerning the module, please contact Prof. Dr. Andreas E. Guber.
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Module: Energy and Process Technology | [WIAINGMBITS1]

Coordination: H. Wirbser

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2157961 Energy and Process Technology | 4/2 W 9  H. Bauer, A. Velji, H. Wirbser, C.
(p. 252) Hofler

Learning Control / Examinations

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.

Conditions
None.

Recommendations
Good skills in physics and chemistry and German.

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

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)

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

Remarks

The module “Energy and Process technology” replaces the former module “Maschinenkunde/ Energie- und Umwelttechnik” in
the diploma studies “Wirtschaftsingenieurwesen” since WS 2012/2013. The content hast been slightly changed which will be
explained in the first lecture unit. Examination of the lectures “Maschinenkunde | und II” of the old module is possible on request.
All lectures and exams are hold in German only.
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Module: Energy and Process Technology Il [WI4INGMBITS2]

Coordination: H. Wirbser

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
2170832 Energy and Process Technology |l 4/2 S 9  C. Héfler, H. Wirbser
(p. 253)

Learning Control / Examinations

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.

Conditions
None.

Recommendations
Good skills in German and knowledge of the content of the lecture ,Energy and Process Technology I*.

Learning Outcomes
In this modul students achieve the ability to evaluate solitary and interconnected energy systems with respect to societal and
economical aspects

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)

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

Remarks

The module “Energy and Process technology” replaces the former module “Maschinenkunde/ Energie- und Umwelttechnik” in
the diploma studies “Wirtschaftsingenieurwesen” since WS 2011/2012. The content hast been slightly changed which will be
explained in the first lecture unit. Examination of the lectures “Maschinenkunde | und II” of the old module is possible on request.
All lectures and exams are hold in German only.
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Module: Design, Construction, Operation and Maintenance of Highways [WI4INGBGU1]

Coordination: R. Roos
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
19026 Design Basics in Highway Engineering 2/0 S 3 R.Roos
(p- 193)
6233801 Design and Construction of Highways 2 S 3  R.Roos
(p- 265)
6233802 Operation and Maintenance of High- 2 S 3 R.Roos

ways (p. 197)

Learning Control / Examinations

The assessment of the module consists of a written exam about the lecture Design Basics in Highway Engineering [19026]
(according to §4(2), 1 of the examination regulation) and a conjoined oral exam about the lectures Design and Construction
Highways [6233801] and Operation and Maintenance Highways [6233802] (according to §4(2), 2 of the examination regulation)
(duration: 30 min.).

The exams are offered in each semester and may be resited to any ordinary ecxamination date.

The final mark for the module is the average of the marks for each course weighted by the credits and truncated after the first
decimal.

Conditions
Writing a student research paper with the topics of the course Design Basics in Highway Engineering [19026] is obligatory.

Learning Outcomes
See German version.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Highway Engineering [WI4INGBGU2]

Coordination: R. Roos
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
6233801 Design and Construction of Highways 2 S 3 R.Roos
(p. 265)
6233802 Operation and Maintenance of High- 2 S 3  R.Roos
ways (p. 197)
6233804 Environmental Impact Assessment 1 S 1,5 R. Roos
(p. 634)
6233807 Special Topics in Highway Engineering 1 S 1,5 R. Roos
(p. 196)

Learning Control / Examinations

The assessment of the module consists of a conjoined oral exam about the lectures Special Topics in Highway Engineering
[6233807] and Environmental Impact Assessment [6233804] (according to §4(2), 2 of the examination regulation) (duration:
15 min.) and a conjoined oral exam about the lectures Design and Construction Highways [6233801] and Operation and
Maintenance Highways [6233802] (according to §4(2), 2 of the examination regulation) (duration: 30 min.).

The examination will take place on appointment. Resits are offered as needed.

The final mark for the module is the average of the marks for each course weighted by the credits and truncated after the first
decimal.

Conditions
None.

Recommendations
The successful completion of the course Design Basics in Highway Engineering [19026] is assumed. This course may be
attended in a previous study programme.

Learning Outcomes
See German version.

Content

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

Remarks
Writing a student research paper with the topics of the course Design Basics in Highway Engineering [19026] is obligatory.

Industrial Engineering and Management (M.Sc.) 124
Module Handbook, Date: 21.08.2014



5 MODULES 5.6 Engineering Sciences

Module: Safety, Computing and Law in Highway Engineering [WI4INGBGU9]

Coordination: R. Roos
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
6233901 IT-based Road Design (p. 238) 2 W 3 M. Zimmermann
6233906 Safety Management in Highway Engi- 2 w 3 M. Zimmermann
neering (p. 558)
6233803 Laws concerning Traffic and Roads 2 S 3  D. Hoénig
(p. 647)

Learning Control / Examinations
See German version.

Conditions

The successful completion of the course Design Basics in Highway Engineering [19026] is assumed. This course may be
attended in the module Design, Construction, Operation and Maintenance Highways or be already completed in a previous
study programme.

Learning Outcomes
See German version.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Water Supply and Sanitation [WI4INGBGU13]

Coordination: E. Hoffmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
6223801 Process Technologies in Storm Water 2 S 3  S. Fuchs, E. Hoffmann
Treatment (p. 644)
6223803 Process Technologies in Water Supply 2 S 3  E. Hoffmann
and Wastewater Disposal (p. 645)
6220902 Urban Water Management (p. 636) 4 W 6 S. Fuchs, P. Klingel, U. Mohrlok
0170603 Urban Water Resource Management 11 S 3 S.Fuchs
(p. 560)
0170110 Environmental Chemistry (p. 629) 11 w 3 J. Winter
0170605 Environmental Technology (p. 633) 1/1 S 3 J. Winter

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the chosen 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.

Conditions
None.

Recommendations
Basic knowledge of biology, physics and chemistry, taught at the upper secondary level, is helpful.

Learning Outcomes
See German version.

Content

+ Operation in the field of urban waste management
+ Particular emphasis in regard to the Millenium Development

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Environmental Management [WI4INGBGU14]

Coordination: E. Hoffmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
6223701 Mass Fluxes (p. 595) 2 W 3 S.Fuchs
0170605 Environmental Technology (p. 633) 11 S 3 J. Winter
6223805 Surface Water Quality (p. 287) 1/2 S 4,5 S.Fuchs
6221811  Groundwater Quality (p. 329) 1/0 S 1,5 U. Mohrlok

Learning Control / Examinations

The assessment is carried out as partial exams (according to Section 4 (2), 1-3 SPO) of the choosen 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.

Conditions
See German version.

Recommendations
See German version.

Learning Outcomes
The students develop system thinking and gain applicable knowledge and tools in regard to engineering methods.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Fundamentals of Transportation [WI4INGBGU15]

Coordination: P. Vortisch
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Summer Term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
19027 Fundamentals of Transportation Plan- 2/0 S 3 P Vortisch, M. Kagerbauer
ning and Traffic Engineering (p. 649)
19035 Exercises in Transportation Planning 01 S 1,5 P Vortisch, M. Kagerbauer
and Traffic Engineering (p. 625)
6232806 Characteristics of Transportation Sys- 2 S 3 P Vortisch
tems (p. 243)
6232808 Freight Transport (p. 331) 11 S 3  B.Chlond
6232904 Long-distance and Air Traffic (p. 282) 2 W 3 B. Chlond, N.N., Wilko Manz
6232807 Tendering, Planning and Financing in 2 S 3  W. WeiBkopf
Public Transport (p. 669)
6232903 Seminar in Transportation (p. 534) 2 W/S 3 P Vortisch, B. Chlond
2595475 Seminar Mobility Services (p. 526) 2 w 4  W. Michalk, B. Chlond, U. Leyn,

H. Fromm

Learning Control / Examinations

The assessment is carried out as partial exams (according to § 4(2), 2-3 of the examination regulation) of the core course(s)
and further single courses of this module, whose sum of credits must meet the minimum requirement of credits of this module.
The overall grade of the module is the average of the grades for each course weighted by the credits.

The partial exams will take place jointly (if possible) at individually appointed dates.

Conditions

One course has to be chosen from the core courses. Core courses are: Fundamentals of Transportation Planning and Traffic
Engineering [19027] and Characteristics of Transportation Systems [6232806]. To achieve the required ECTS Credits, additional
courses have to be chosen from the remaining courses.

From the courses Exercises in Transportation Planning and Traffic Engineering [19035], Seminar in Transportation [6232903]
and Seminar Mobility Services [2595475] only one course can be chosen.

Recommendations

Without any basic knowledge of transportation it is strongly recommended to choose both core courses, Fundamentals of
Transportation Planning and Traffic Engineering [19027] and Characteristics of Transportation Systems [6232806]. Otherwise
only the core course Characteristics of Transportation Systems [6232806] should be chosen.

Learning Outcomes
See German version.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Transportation Modelling and Traffic Management [WI4INGBGU16]

Coordination: P. Vortisch
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
6232701 Methods and Models in Transportation 11 W 3 P Vortisch, M. Kagerbauer
Planning (p. 195)
6232703 Traffic Engineering (p. 597) 11 W 3 P Vortisch
6232802 Traffic Management and Transport 11 S 3 P Vortisch
Telematics (p. 648)
6232804  Traffic Flow Simulation (p. 564) 11 S 3 P Vortisch
6232901 Transportation Data Analysis (p. 248) 11 W 3 M. Kagerbauer, T. Streit
6232808 Freight Transport (p. 331) 11 S 3 B.Chlond
6232904 Long-distance and Air Traffic (p. 282) 2 W 3 B. Chlond, N.N., Wilko Manz
6232807 Tendering, Planning and Financing in 2 S 3  W. WeiBBkopf
Public Transport (p. 669)
6232903 Seminar in Transportation (p. 534) 2 W/S 3 P Vortisch, B. Chlond
2595475 Seminar Mobility Services (p. 526) 2 W 4  W. Michalk, B. Chlond, U. Leyn,

H. Fromm

Learning Control / Examinations

The assessment is carried out as partial exams (according to § 4(2), 2-3 of the examination regulation) of the core courses and
further single courses of this module, whose sum of credits must meet the minimum requirement of credits of this module. The
overall grade of the module is the average of the grades for each course weighted by the credits.

The partial exams will take place jointly (if possible) at individually appointed dates.

Conditions

Two courses have to be chosen from the core courses. Core courses are: Methods and Models in Transportation Planning
[6232701], Traffic Engineering [6232703], Traffic Management and Transport Telematics [6232802] and Traffic Flow Simulation
[6232804]. To achieve the requiered ECTS Credits, additional courses have to be chosen from the remaining courses. From the
two possible seminars, only one can be chosen.

Recommendations
Basic knowledge of transportation is required.

Learning Outcomes
See German version.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Mechnical Process Engineering in Construction [WI4INGBGU17]

Coordination: S. Haghsheno, H. Schneider, H. Schlick
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every term 1

Courses in module

ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
6241704 Process Engineering (p. 190) 2 W 3  H. Schneider, H. Schlick
6241814  Construction Methods in Environmental 11 S 3  H. Schneider
Engineering (p. 642)
6241703 Construction Equipment (p. 315) 2 W 3 S.Gentes
6241821 Test Procedures in Construction 1 S 1,5 H. Schneider
(p. 477)
6241911  Operation Methods for Foundation and 1 W 1,5 H. Schneider
Marine Construction (p. 619)
6241916 Construction  Equipment  Seminar 2 W 3  H. Schneider
(p. 191)
6241913 Operation Methods for Earthmoving 1 w 1,5 H. Schlick
(p. 266)

Learning Control / Examinations

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 1 semester after the first try. The exam will be based on the content of the latest
lecture.

Examination of courses Construction Equipment and Mechanical Process Engineering [6241704] und Fundamental Mechan-
ics of Construction Equipment [6241703] is carried out written. Combinations of courses Construction Equipment Seminar
[6241916], Operation Methods for Foundation Construction [6241911], Operation Methods for Earthmoving [6241913], Con-
struction Methods in Environmental Engineering [6241814] and Test Procedures in Construction [6241821] are examined jointly
orally.

Conditions
The course Construction Equipment and Mechanical Process Engineering [6241704] is compulsory and must be examined.

Recommendations
It is recommended to take the module Fundamentals of construction [WISINGBGU3] from the Bachelor’'s degree program.

Learning Outcomes

Students understand construction methods and the related construction equipment, their technology, capabilities and con-
straints. Students can define construction methods consisting of machinery and devices. They can evaluate existing methods
through knowledge about process performance and operating conditions, and the can identify potential for improvement.

Content

Within the frame of this module, various construction methods und aggregate production processes will be presented as well
as performance calculations conducted. Students learn about the construction machinery and devices of these methods.
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.

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

Remarks
The module [WI4INGBGU17] will not be offered any more from winter term 2014/15. It will be replaced by the module
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[WI4INGBGU22]. Students who are already assigned on the module [WI4INGBGU17] can still finish it until winter term 2015/16.
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Module: Process Engineering in Construction [WI4INGBGU22]

Coordination: S. Haghsheno
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
6241704 Process Engineering (p. 190) 2 W 3  H. Schneider, H. Schlick
6241703 Construction Equipment (p. 315) 2 W 3 S.Gentes
6241911  Operation Methods for Foundation and 1 W 1,5 H. Schneider
Marine Construction (p. 619)
6241913 Operation Methods for Earthmoving 1 w 1,5 H. Schlick
(p. 266)
6241910 Tunneling and Blasting (p. 623) 2 w 3  S. Haghsheno, L. Scheuble, U.
Matz
6241826 Project Studies (p. 476) 11 S 3  S.Gentes
6241828 Disassembly Process Engineering 1/1 S 3 S.Gentes
(p. 643)

Learning Control / Examinations

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 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 1 semester after the first try. The exam will be based on the content of the latest
lecture.

Examination of courses Verfahrenstechnik [6241704] und Maschinentechnik [6241703] is carried out written. Combinations
of courses Tiefbau [6241911], Erdbau [6241913], Tunnelbau und Sprengtechnik [6241910], Projekistudien [6241826] and
Verfahrenstechniken der Demontage [6241828] are examined orally.

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

Recommendations
It is recommend to take the module Fundamentals of construction [WIBINGBGU3] from the Bachelor’'s degree program.

Learning Outcomes

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.

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.

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

Remarks
The module will be offered from winter term 2014/15.
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Module: Project in Public Transportation [WI4INGBGU18]

Coordination: M. Weigel
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
6234810 Determination of Demand, Timetable 1/2 S 4,5 E. Hohnecker
Construction and Alignment (p. 192)
6234904 Standard Valuation in Public Transport- 1 w 1,5 E. Hohnecker
Example (p. 584)
6234902 Economic Efficiency of Guided Trans- 1 W 1,5 E. Hohnecker, Mitarbeiter
port Systems (p. 670)
6232807 Tendering, Planning and Financing in 2 S 3  W. WeiBkopf
Public Transport (p. 669)
6234903 Law Aspects of Guided Transport Sys- 1 w 1,5 N.N.

tems (p. 486)

Learning Control / Examinations
See German version.

Conditions
See German version.

Recommendations
See German version.

Learning Outcomes
See German version.

Content
See courses.

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

Remarks
See German version.
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Module: Public Transportation Operations [WI4INGBGU19]

Coordination:

M. Weigel

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Engineering Science
ECTS Credits Cycle
9 Every term
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
6234804 Operation Systems and Track Guided 2 S 3  E. Hohnecker, Mitarbeiter
Infrastructure Capacity (p. 199)
6234805 Management in Public Transport 2 S 3  E. Hohnecker
(p. 380)
6234901 Environmental Aspects of Guided 2 w 3 E. Hohnecker
Transport Systems (p. 628)
6234903 Law Aspects of Guided Transport Sys- 1 w 1,5 N.N.
tems (p. 486)
19307s /6234809 Construction and Maintenance of 1 S 1,5 E. Hohnecker, H. Mller

Guided Track Infrastructure (p. 189)

Learning Control / Examinations
The assessment mix of each course of this module is defined for each course separately. The final mark for the module is the
average of the marks for each course weighted by the credits and truncated after the first decimal.
The exams are offered each semester. The re-examinations are offered upon prior agreement with the interested participants
and not later than the next regular examination date.

Conditions

See German version.

Recommendations

See German version.

Learning Outcomes
See German version.

Content
See courses.

Workload

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

Remarks

See German version.
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Module: Track Guided Transport Systems / Engineering [WI4INGBGU20]

Coordination: M. Weigel
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
6234806 Infrastructure Dimensioning and Run- 11 S 3 E. Hohnecker, Mitarbeiter
ning Dynamics based Railway Align-
ment (p. 345)
6234808 Infrastructure Equipment of Railway 1 S 1,5 E. Hohnecker, Mitarbeiter
Tracks (p. 344)
19307s /6234809 Construction and Maintenance of 1 S 1,5 E. Hohnecker, H. Mdller
Guided Track Infrastructure (p. 189)
6232808 Freight Transport (p. 331) 11 S 3  B.Chlond
2114346 Electric Rail Vehicles (p. 244) S 3 P. Gratzfeld
6234903 Law Aspects of Guided Transport Sys- 1 w 1,5 N.N.

tems (p. 486)

Learning Control / Examinations
See German version.

Conditions
See German version.

Recommendations
See German version.

Learning Outcomes
See German version.

Content
See courses.

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

Remarks
See German version.
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Module: Logistics and Management of Track Guided Transport Systems [WI4INGBGU21]

Coordination: M. Weigel
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
6234701 Track Guided Transport Systems - 3/1 W 6  E. Hohnecker
Technical Design and Components
(p. 583)
6234805 Management in Public Transport 2 S 3  E. Hohnecker
(p. 380)
6234903 Law Aspects of Guided Transport Sys- 1 w 1,5 N.N.
tems (p. 486)
6234902 Economic Efficiency of Guided Trans- 1 w 1,5 E. Hohnecker, Mitarbeiter

port Systems (p. 670)

Learning Control / Examinations

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

The exams are offered each semester. The re-examinations are offered upon prior agreement with the interested participants
and not later than the next regular examination date.

Conditions
See German version.

Recommendations
See German version.

Learning Outcomes
See German version.

Content
See courses.

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

Remarks
See German version.
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Module: Control Engineering Il [WI4INGETIT2]

Coordination: M. Kluwe, S. Hohmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
23177 Control of Linear Multivariable Systems 31 w 6 M. Kluwe
(p. 490)
23160 Automation of Discrete Event and Hy- 2/0 S 3 M. Kluwe

brid Systems (p. 185)

Learning Control / Examinations

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 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.

Conditions
None.

Recommendations

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 [23155] (within the Bachelor module Control Engineering [WW3INGETIT2]),
which is recommended to have been attended beforehand.

Learning Outcomes
The students

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

« 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.

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Sensor Technology | [WI4AINGETIT3]

Coordination: W. Menesklou
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
23231 Sensors (p. 550) 2 W 3  W. Menesklou
23232 Experimental Laboratories in Sensors 4 S 6  W. Menesklou
and Actuators (p. 454)
23240 Sensor Systems (Integrated Sensor Ac- 2 S 3  W. Wersing
tuator Systems) (p. 551)
23233 Seminar: Sensorik (p. 545) 2 W/S 3  W. Menesklou
21881 Microactuators (p. 398) 2 S 3 M. Kohl

Learning Control / Examinations

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.

Conditions

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.

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

Learning Outcomes
The student
+ acquires fundamental principles in materials science and device technology of sensors.
+ applies materials and sensors from the viewpoint of an application or development engineer.

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. Module Sensor Technology | gives an overview of the basic sensor principles.
Module Sensor Technology Il goes into specific topics of sensors and actuators further.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Sensor Technology Il [WI4AINGETIT5]

Coordination: W. Menesklou
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
23232 Experimental Laboratories in Sensors 4 S 6  W. Menesklou
and Actuators (p. 454)
23240 Sensor Systems (Integrated Sensor Ac- 2 S 3  W. Wersing
tuator Systems) (p. 551)
23233 Seminar: Sensorik (p. 545) 2 W/S 3  W. Menesklou
21881 Microactuators (p. 398) 2 S 3 M. Kohl

Learning Control / Examinations

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.

Conditions
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 I is additionally passed.

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

Learning Outcomes
The student

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

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
goes into specific topics of sensors and actuators further.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: High-Voltage Technology [WI4INGETIT6]

Coordination: T. Leibfried, B. Hoferer
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
23360/23362 High-Voltage Technology I (p. 335) 2/1 W 4,5 R. Badent
23361/23363 High-Voltage Technology Il (p. 336) 2/1 S 4,5 R. Badent

Learning Control / Examinations

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 examinations
take place at the beginning of the recess period. 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 weighted average of the grades for each course and truncated after the first decimal.

Conditions
None.

Learning Outcomes
The student
* has wide knowledge of electrical power engineering,
* is capable 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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Generation and transmission of renewable power [WI4INGETIT7]

Coordination: T. Leibfried, B. Hoferer
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9 Every term 2

Courses in module

ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
23372/23374 Power Transmission and Power Net- 2/1 S 4,5 T. Leibfried
work Control (p. 257)
23371/23373  Power Network Analysis (p. 194) 2/2 W 6 T Leibfried
23380 Photovoltaic  Systems  Technology 2/0 S 3  Schmidt
(p. 438)
23392/23394 High-Voltage Test Technique (p. 334) 2/1 w 4,5 R.Badent

Learning Control / Examinations

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 examinations
take place at the beginning of the recess period. Re-examinations are offered at every ordinary examination date. The
assessment procedures are described for each course of the module separately.

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

Conditions

It is only possible to choose this module in combination with the module High-Voltage Technology [WI4INGETIT6]. The module
is passed only after the final partial exam of High-Voltage Technology is additionally passed.

The course Power Transmission and Power Network Control [23372/23374] or Power Network Analysis [23371/23373] is
obligatory. Power Network Analysis can also be taken within the Bachelor’'s programme.

Learning Outcomes
The student

+ has wide knowledge of electrical power engineering,
* is capable 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.

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

Remarks
The course 23381 Windpower will not be offered any more from winter term 2014/15 on. The examination will be offered latest
until sommer term 2015 (repeaters only).
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Module: Principles of Food Process Engineering [WI4INGCV3]

Coordination: V. Gaukel
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
22213  Principles of Food Process Engineering 2/0 W 4 V. Gaukel
(p- 314)
22214  Specialization in Principles of Process 2/0 S 4 V. Gaukel
Engineering referring to food (p. 653)
22205/6  Quality Management of Food Process- 1/1 S 3  Schuchmann
ing (p. 483)
22207  Food Science and Functionality (p. 372) 2 W 4  Watzl

Learning Control / Examinations

The assessment is carried out by a general oral exam of the selected courses of this module, whose sum of credits must meet
the minimum requirement of credits of this module (according to §4(2), 2 of the examination regulation).

The exam is offered upon agreement with the office of the section Food Process Engineering. Re-examination takes place at
least 4 weeks after the last examination date.

The overal grade of the module is the gradeof the general oral exam.

Conditions
The courses Principles of Process Engineering referring to Food | [22213] and Principles of Process Engineering referring to
Food Il [22214] are obligatory and have to be attended.

Learning Outcomes
See German version.

Content

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Specialization in Food Process Engineering [WI4INGCV4]

Coordination: V. Gaukel
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
22205/6  Quality Management of Food Process- 11 S 3  Schuchmann
ing (p. 483)
22207  Food Science and Functionality (p. 372) 2 W 4  Watzl
6635 Microbiology of Food (p. 399) 2 W 4  Franz
22215  Product Design (p. 494) 2 S 4 Schuchmann
22218  Modern Measurement Techniques for 2 S 4 Regier
Process Optimization (p. 406)
6602 Fundamentals of Food Chemistry 2 W/S 4  Loske
(p. 313)
22229 Emulsifying and Dispersing (p. 249) 2 S 4 Kéhler

Learning Control / Examinations

The assessment is carried out by a general oral exam of the selected courses of this module, whose sum of credits must meet
the minimum requirement of credits of this module (according to §4(2), 2 of the examination regulation).

The exam is offered upon agreement with the office of the section Food Process Engineering. Re-examination takes place at
least 4 weeks after the last examination date.

The overal grade of the module is the gradeof the general oral exam.

Conditions

It is only possible to choose this module in combination with the module Principles of Food Process Engineering [WI4INGCV3].
The module is passed only after the final partial exam of Principles of Food Process Engineering is additionally passed.

The course Quality Management of Food Processing [22205] is obligatory and has to attended. Has it already been attended in
the Bachelor programme, an other course has to be chosen instead.

Learning Outcomes
See German version.

Content
See courses.

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

Remarks
The course “Scale up in Biology and Engineering [22417]” will not be offered anymore.
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Module: Water Chemistry and Water Technology | [WI4INGCV6]

Coordination: H. Horn
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every 2nd term, Winter Term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
22601 Chemical Technology of Water (p. 218) 2 W 4  H.Horn
22602 Excercises in Chemical Technology of 1 w 2 H. Horn, Mitarbeiter
Water (p. 624)
22664 Laboratory Work “Water” (p. 664) 2 w 4 H.Horn, G. Abbt-Braun

Learning Control / Examinations

The assessment is a general oral examination according to §4(2), 2 of the examination regulation about the chosen courses of
this module, whose sum of credits must meet the minimum requirement of credits of this module.

The examination is offered on appointment, but at least 4 times per year in the first and last week of the summer and winter
term.

The overall grade of the module is taken as the average from the individual grades of the oral examination and the grade of the
excercises weighted by credit points.

Conditions
None.

Learning Outcomes
The student

* has knowledge of types and sum of the water constituents and their interaction with each other and with the water
molecules,

» knows and understands the basics of water chemistry and the most important methods for the treatment of different types
of raw water.

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

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Water Chemistry and Water Technology Il [WI4INGCV7]

Coordination: H. Horn
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
22603 Scientific Bases for Examination and 2 w 4  G. Abbt-Braun
Assessement of Water Quality (p. 415)
22618 Fundamentals of Waste Water Treat- 2 S 4  S. Lackner
ment (p. 306)
22612 Oxidation and Desinfection Processes 2 S 4  H.Horn
(p. 433)
22605 Membrane Separation in Water Treat- 2 w 4 H.Horn, F. Saravia

ment (p. 179)

Learning Control / Examinations

Conditions
Itis only possible to choose this module in combination with the module Water Chemistry | [WI4INGCV6]. The module is passed
only after the final partial exam of Water Chemistry | is additionally passed.

Learning Outcomes
The student

» has knowledge of types and sum of the water constituents and their interaction with each other and with the water
molecules,

» knows and understands the basics of water chemistry and the most important methods for the treatment of different types
of raw water.

» knows about the different types of water treatment and water purification methods to convert, reduce or concentrate water
constituents,

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.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Understanding and Prediction of Disasters 1 [WI4INGINTER7]

Coordination: M. Kunz
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
19203 Morphodynamics of Rivers and 11 S 3 F. Nestmann
Streams (p. 407)
19212 Environment Communication (p. 630) 2/1 w 4  Kémpf
8048 River Engineering and Ecology | 2 w 3 E. Dister
(p. 309)
8056 River Engineering and Ecology |l 2 S 2  E. Dister
(p. 289)
2600211/212  Geophysical Engineering (p. 346) 1 S 4  Wenzel, A. Barth
0170617 Water Resource Management and En- 11 S 3  lhringer
gineering Hydrology (p. 665)
2501031 Advanced Measurement Methods 2 w 3,5 Kottmeier
(p. 290)
9050 Basics in Hydrogeology (p. 311) 2/2 w 5 N. Goldscheider

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
See German version.

Content
See German version.

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

Remarks

Students, who successfully completed both modules “Understanding and Prediction of Disasters” | and |l (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.
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Module: Understanding and Prediction of Disasters 2 [WI4INGINTERS]

Coordination: M. Kunz
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours per week Term CP  Responsible
C/E/T Lecturer(s)
19203 Morphodynamics of Rivers and 11 S 3 F. Nestmann
Streams (p. 407)
19212 Environment Communication (p. 630) 2/1 w 4  Kémpf
8048 River Engineering and Ecology | 2 w 3 E. Dister
(p. 309)
8056 River Engineering and Ecology |l 2 S 2  E. Dister
(p. 289)
2600211/212  Geophysical Engineering (p. 346) 1 S 4  Wenzel, A. Barth
0170617 Water Resource Management and En- 11 S 3  lhringer
gineering Hydrology (p. 665)
2501031 Advanced Measurement Methods 2 w 3,5 Kottmeier
(p. 290)
9050 Basics in Hydrogeology (p. 311) 2/2 w 5 N. Goldscheider

Learning Control / Examinations

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.

Conditions
None.

Learning Outcomes
See German version.

Content
See German version.

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

Remarks

Students, who successfully completed both modules “Understanding and Prediction of Disasters” | and |l (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.
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Module: Extracurricular Module in Engineering [WI4INGAPL]

Coordination: Prifer einer Ingenieurwissenschaftlichen Fakultat
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Engineering Science

ECTS Credits Cycle Duration
9

Learning Control / Examinations

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 be contain at least 9 credit points and at least 6 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.
Conditions

See German version.

Learning Outcomes

See German version.

Content

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

5.7 Law
Module: Commercial Law [WI4JURAZ2]

Coordination: Z. (ZAR)
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Law
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
24504  Advanced Civil Law (p. 200) 2/0 S 3  T. Dreier
24011 Commercial and Corporate Law 2/0 w 3  Z. (ZAR), O. Knofel
(p. 333)
24017  Exercises in Civil Law (p. 468) 2/0 W/S 3  T. Dreier

Learning Control / Examinations
Conditions

None.

Learning Outcomes

The student

+ possesses in-depth knowledge of the general and specific law of obligations and of property law;

« is able to penetrate the interaction of the statutory provisions of the German Civil Code (different types of contracts and

the respective rules on liability; performance; impairment of performance; the different ways by which property may be
transferred and the in rem security rights) and of commercial and company law (especially in respect of the peculiarities
of commercial transactions, commercial agency, the law of merchants as well as German law of business organizations);

« in the Private Law Exercises ("Privatrechtliche Ubung”) gains the skill to solve legal problems using legal methods.

Content

The module is based on the module “Introduction in Civil Law”. The students get profound Knowledge in special contract types
of the German Civil Law as well as in complex constructions in business law. In addition to that the module wants to impart the

competence in solving legal problems with legal methods.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5.7

Law

Module: Intellectual Property Law [WI4JURAA4]

Coordination: T. Dreier
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Law
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)

24354 Internet Law (p. 360) 2/0 W 3 T Dreier

24121 Copyright (p. 637) 2/0 W 3 T Dreier

24656 Patent Law (p. 436) 2/0 S 3 P Bittner
24136 /24609 Trademark and Unfair Competition Law 2/0 W/S 3 Y. Matz

(p. 384)
VGE Computer Contract Law (p. 656) 2/0 W 3 M. Bartsch

Learning Control / Examinations

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

Conditions
None.

Learning Outcomes
See German version.

Content
See courses.

Workload

The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Private Business Law [WI4JURAS5]

Coordination: Z. (ZAR)

Degree programme: Wirtschaftsingenieurwesen (M.Sc.)

Subject: Law

ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)

24650 Civil Law for Advanced (p. 652) 2/0 S 3 Z (ZAR)
24671 Law of Contracts (p. 655) 2/0 S 3 Z.(ZAR)
24167 Employment Law | (p. 173) 2 w 3 A Hoff
24668 Employment Law Il (p. 174) 2 S 3  A. Hoff
24168 Tax Law | (p. 588) 2/0 W 3  D. Dietrich
24646 Tax Law Il (p. 589) 2/0 S 3  D. Dietrich

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

Conditions
None.

Recommendations
For the courses

» Civil Law for Advanced [24650]
» Law of Contracts [24671],

basic knowledge in civil law as taught in the courses Civil Law for Beginners [24012], Advanced Civil Law [24504], and
Commercial and Corporate Law [24011] is required.

Learning Outcomes
The student

+ has gained in-depth knowledge of German company law, commercial law and civil law;
* is able to analyze, evaluate and solve complex legal and economic relations and problems;

+ is well grounded in individual labour law, collective labour law and commercial constitutional law, evaluates and critically
assesses clauses in labour contracts;

recognizes the significance of the parties to collective labour agreements within the economic system and has differenti-
ated knowledge of labour disputes law and the law governing the supply of temporary workers and of social law;

possesses detailed knowledge of national earnings and corporate tax law and is able to deal with provisions of tax law in
a scientific manner and assesses the effect of these provisions on corporate decision-making.

Content
The module provides the student with knowledge in special matters in business law, like employment law, tax law and business
law, which are essential for managerial decisions.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5.7

Law

Module: Public Business Law [WI4JURAG6]

Coordination: G. Sydow
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Law
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
24632 Telecommunications Law (p. 615) 2/0 S 3 G. Sydow
24082 Public Media Law (p. 420) 2 W 3  C. Kirchberg
24666 European and International Law 2/0 S 3  G. Sydow
(p. 271)
24140 Environmental Law (p. 632) 2 W 3 G. Sydow
24018 Data Protection Law (p. 233) 2/0 w 3  G. Sydow

Learning Control / Examinations

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

Conditions
None.

Learning Outcomes
See German version.
Content

Workload

The total workload for this module is approximately 270 hours. For further information see German version.
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Module: Governance, Risk & Compliance [WI4INGRC]
Coordination: T. Dreier
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject:
ECTS Credits Cycle Duration
9 Every term 2
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
24121 Copyright (p. 637) 2/0 W 3 T Dreier
24018 Data Protection Law (p. 233) 2/0 w 3  G. Sydow
24168 Tax Law | (p. 588) 2/0 w 3  D. Dietrich
24671 Law of Contracts (p. 655) 2/0 S 3 Z (ZAR)
GRC Corporate Compliance (p. 489) 2 W 3  T. Dreier, N.N.
GRCsem Seminar: Governance, Risk & Compli- 2 S 3 T Dreier, N.N.
ance (p. 654)
Learning Control / Examinations
Conditions
None.
Learning Outcomes
See German version.
Content
Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5.8 Sociology
Module: Sociology [WI4SOZ1]

Coordination: G. Nollmann
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject: Sociology
ECTS Credits Cycle Duration
9 Every term 1
Courses in module
ID Course Hours perweek Term CP Responsible
C/E/T Lecturer(s)
thSoz Theoretical Sociology (p. 616) 2 W/S 2 G. Nollmann, Pfadenhauer,

Haupt, Grenz, Eisewicht, Kunz,
Albrecht, Enderle, Dukat

spezSoz  Special Sociology (p. 581) 2 W/S 4 G. Nollmann, Pfadenhauer,
Haupt, Grenz, Eisewicht, Kunz,
Dukat, Albrecht, Enderle

SozSem  Projectseminar (p. 475) 2 W/S 4 G. Nollmann, Kunz, Haupt,
Grenz, Eisewicht, Enderle,
Dukat, Albrecht

Learning Control / Examinations

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 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.

Conditions
Keine.

Recommendations
Knowledge of Statistics 1 and Statistics 2 is required.

Learning Outcomes

The student
+ Gains theoretical and methodical knowledge of social processes and structures.
+ Is able to apply his/her gained knowledge practically.
* Is able to present his/her work results in a precise and clear way.

Content

The module sociology offers students the possibility to get to know problems touching social phenomens and to answer these
theoretically as well as empirically. For example: Who does earn how much in his job and why? How do subcultures emerge?
Why are boys’ grades in school always worse than those of girls? Do divorces have negative influences on the development of
children? How does mass consumption influence the individual? Is there a world society emerging?

In addition the module contains courses on sociological methods that are essential to answer the above questions scien-
tifically.

Workload
The total workload for this module is approximately 270 hours. For further information see German version.
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5.9 General Modules
Module: Seminar Module [WI4SEM]

Coordination:

Degree programme:

Studiendekan (Fak. f. Wirtschaftswissenschaften)

Wirtschaftsingenieurwesen (M.Sc.)

Subject:
ECTS Credits Cycle Duration
9 Every term
Courses in module
ID Course Hours perweek Term CP  Responsible
C/E/T Lecturer(s)
SemAIFB1 Seminar in Enterprise Information Sys- 2 W/S 3 R. Studer, A. Oberweis, T. Wolf,
tems (p. 508) R. Kneuper
SemAIFB2 Seminar Efficient Algorithms (p. 509) 2 W/S 3 H. Schmeck
SemAIFB3 Seminar Complexity = Management 2 W/S 3 D. Seese
(p. 524)
SemAIFB4 Seminar Knowledge Management 2 W 3 R. Studer
(p. 535)
SemAIFB5 Seminar eOrganization (p. 511) 2 S 3 S. Tai
2530280 Seminar in Finance (p. 517) 2 W/S 3 M. Uhrig-Homburg, M. Ruckes
SemFBV1 Seminar Risk and Insurance Manage- 2 W/S 3 U. Werner
ment (p. 529)
2530353 Seminar Financial Economics and Risk 2 W/S 3 M. Ulrich
Management (p. 518)
2577915 Seminar: Management and Organiza- 2 W/S 3 H. Lindstadt
tion (p. 546)
2579904 Seminar Management Accounting 2 W/S 3 M. Wouters
(p. 525)
2579905 Special Topics in Management Ac- 2 3 M. Wouters, S. Morales, M.
counting (p. 572) Kirchberger
SemlIP3 Seminar Business Ethics (p. 533) 2 W/S 3 A. Wollert
SemTuE1 Entrepreneurship Seminar (p. 514) 3 O. Terzidis
SemTuE2 Seminar  Innovation = management 3 M. Weissenberger-Eibl
(p. 515)
2577919 ,aood Governance“ at German Corpo- 2 W/S 6 T. Reitmeyer
rations (p. 675)
2572197 Seminar in strategic and behavioral 2 W 3 B. Neibecker
marketing (p. 537)
SemETU2 Seminar in Marketing and Sales (Mas- 2 w 3 M. Klarmann
ter) (p. 520)
SemlIP2 Seminar in  Industrial Production 2 W/S 3 F. Schultmann, M. Fréhling
(p. 522)
2585420/2586420 Topics of Sustainable Management of 2 W/S 3 T. Litzkendorf, D. Lorenz
Housing and Real Estate (p. 175)
SemEW Seminar Energy Economics (p. 510) 2 W/S 3 W. Fichtner, P. Jochem, D. Ke-
les, R. McKenna, V. Bertsch
2540510 Master Seminar in Information Engi- 2 w 3 A. Geyer-Schulz
neering and Management (p. 389)
SemIW Seminar Information Engineering and 2 W/S 3 C. Weinhardt
Management (p. 523)
2595470 Seminar Service Science, Manage- 2 W/S 3 C. Weinhardt, R. Studer, S.
ment & Engineering (p. 530) Nickel, H. Fromm, W. Fichtner,
G. Satzger
2595477 Practical Seminar Service Innovation 3 4,5 G. Satzger
(p. 549)
2595475 Seminar Mobility Services (p. 526) 2 w 4 W. Michalk, B. Chlond, U. Leyn,
H. Fromm
SemWIOR2 Seminar Economic Theory (p. 671) 2 W/S 3 C. Puppe
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SemWIOR3

n.n.

2560141

2560140

SemlWW2

SemIWW3
SemETS3

2560130
2560263

2561209
2550491

2550131
SemWIOR1
SemSTAT
SemING
SemlFL
21690sem
SemMath
RECHT
SQ HoCH1
SQ HoC2
SQ HoC3
SQ HoC4
SQ HoC5
SQ PEW1

SQ ZAK1

Seminar in Experimental Economics
(p. 539)

Seminar in Behavioral and Experimen-
tal Economics (p. 516)

Seminar on Morals and Social Behavior
(p. 527)

Seminar on Topics in Political Eco-
nomics (p. 528)

Seminar in International
(p. 519)

Seminar in Economic Policy (p. 521)
Seminar on Macroeconomic Theory
(p. 541)

Seminar Public Finance (p. 512)
Seminar on Network Economics
(p. 542)

Seminar Transport Economics (p. 543)

Economy

Seminar in Discrete Optimization
(p. 538)
Seminar in Continous Optimization
(p. 540)

Seminar Stochastic Models (p. 532)
Seminar Statistics (p. 531)

Seminar in Engineering Science
(p. 347)

Seminar Conveying Technology and
Logistics (p. 513)

Seminar paper “Production Engineer-
ing” (p. 547)

Seminar in Mathematics (p. 394)

Seminar: Legal Studies (p. 544)
Academic learning (p. 502)
Presentation and communication skills
(p. 503)

Working methodically (p. 504)
Scientific writing (p. 505)

Business in focus (p. 506)

Elective ,Educational development for
student teachers” (p. 662)

Key qualifications ZAK (p. 499)

2

2
meist 2
meist 2

meist 2
k.A.
k.A.
k.A.

k.A.

W/S

W/S

W/S

W/S

W/S

W/S

W/S

W/S

W/S
W/S

W/S
W/S
W/S
W/S
W/S
W/S
W/S
W/S
W/S
W/S
W/S
W/S
W/S

W/S

w

W w

2/3

1-3

N. N.

P. Reiss

N. Szech
N. Szech
J. Kowalski

|. Ott
M. Hillebrand

B. Wigger, Assistenten
K. Mitusch

K. Mitusch, E. Szimba
S. Nickel

O. Stein

K. Waldmann

N.N.

Fachvertreter ingenieurwis-
senschaftlicher Fakultaten

K. Furmans

V. Schulze, G. Lanza, J. Fleis-
cher

Fachvertreter der Fakultat fir
Mathematik

Inst. ZAR

HoC

HoC

HoC
HoC
HoC
Personalentwicklung

ZAK

Learning Control / Examinations
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.

Conditions

The course specific preconditions must be observed.

» 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.

« Alternatively one of the two seminars can be absolved at a engineering department or at the Department of Mathematics.
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.

* 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].
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Learning Outcomes
The student

* investigates with a selected topic in a special subject,

 analyses and discusses topically issues in the course and within the final term paper,
« discusses, presents und defends subject-specific arguments within the given topic,

+ plans and realizes the final term paper mostly autonomous.

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.

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

Remarks

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: http://www.wiwi.kit.edu/2361.php.
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Module: Master Thesis [WI4THESIS]

Coordination: Der Vorsitzende des Priifungsausschusses
Degree programme: Wirtschaftsingenieurwesen (M.Sc.)
Subject:

ECTS Credits Cycle Duration
30

Learning Control / Examinations

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.

Conditions

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: “l 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.

Learning Outcomes
See German version.

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.

Workload
The total workload for this module is approximately 900 hours. For further information see German version.
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6 Courses
6.1 All Courses

Course: Analysis of Exhaust Gas und Lubricating Oil in Combustion Engines [2134150]

Coordinators: M. Gonhl
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
Letter of attendance or oral exam (25 minutes, no auxillary means)

Conditions
none

Recommendations
Knowledge in the field of engine technology and measurement techniques is advantageous

Learning Outcomes

The Students can point out the challenges concerning the current emission standards in engine development. They can name
and explain the basic principles of measurement techniques and methods to analyse exhaust gas components and components
of engine oil. Hence, the students have the ability to choose the right methods for a given Problem and to interpret the results.

Content

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

Media
Lecture with Powerpoint slides

Literature
The lecture documents are distributed during the courses.
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Course: Advanced Econometrics of Financial Markets [2520381]

Coordinators: A. Nazemi
Part of the modules: Mathematical and Empirical Finance (p. 86)[WI4STAT1]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term en

Learning Control / Examinations
The assessment of this course consists of a written examination (following §4(2), 1 SPO) and of possible additional assignments
during the course (following §4(2), 3 SPO).

Conditions
None.

Learning Outcomes

After successful completion of the course students will have attained both knowledge and competency to comprehend the
theories behind portfolio management of major financial institutions. Hence students can adapt this understanding to the more
specialised needs of the intermediary.

Content

Advanced Econometrics of Financial Markets covers: Forecasting stock return, market microstructure(non-synchronised trading,
spread and modelling transactions), “event studies analysis”, capital asset pricing model, multi-factor price models, intertemporal
equilibrium models.

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Media
transparencies, exercises.

Literature
Campbell, Lo, McKinlay: The Econometrics of Financial Markets. Princeton University Press.

Remarks
See German version.
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Course: Advanced Game Theory [2521533]

Coordinators: P. Reiss, C. Puppe, K. Ehrhart
Part of the modules: Microeconomic Theory (p. 71)[WI4VWL15], Applied Strategic Decisions (p. 61)[WI4VWL2]
ECTS Credits Hours per week Term Instruction language
4.5 2/1 Winter term en

Learning Control / Examinations
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.

Conditions
None.

Recommendations
Basic knowledge of mathematics and statistics is assumed.

Learning Outcomes

The student

- deepens and broadens his/her basic knowledge of Game Theory,

- develops a rigorous understanding of newer concepts in Game Theory,

- develops the capability to independently model and analyze complex systems of strategic decision-making, and to develop
appropriate solutions.

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.

Media
Slides, problem sets.

Literature

Compulsory textbook:

Osborne, M. A. Rubinstein, A Course in Game Theory, MIT Press, 1994.

Additional Literature:

Aumann, R./Hart, S. (Hrsgb.), Handbook of Game Theory I-IIl, Elsevier, 1992/1994/2002.
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Course: Advanced Management Accounting [2579907]

Coordinators: M. Wouters
Part of the modules: Cross-functional Management Accounting (p. 35)[WI4BWLIBU2]

ECTS Credits Hours per week Term Instruction language
4.5 3 Winter term en

Learning Control / Examinations
The assessment consists of an oral exam (20 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
The course is compulsory and must be examined.

Recommendations
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.

Learning Outcomes
Students will be able to identify and apply advanced management accounting methods to managerial decision-making problems
in operations and innovation. They will also be able to identify relevant research results on such methods.

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.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Remarks
This course is held in English.
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Course: Advanced Topics in Economic Theory [2520527]

Coordinators: M. Hillebrand, K. Mitusch

Part of the modules: Network Economics (p. 63)[WI4VWL4], Economic Theory and its Application in Finance
(p. 70)[WI4VWL14], Agglomeration and Innovation (p. 69)[WI4VWL13], Microeconomic Theory
(p. 71)[WI4VWL15]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term en

Learning Control / Examinations
The assessment consists of a written exam (60min) (following §4(2), 1 of the examination regulation) at the beginning of the
recess period or at the beginning of the following semester.

Conditions
None.

Recommendations

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
than in other courses of their curriculum.

Learning Outcomes
The students

« will know fundamental questions and methods of General Equilibrium Theory
« will know fundamental questions and methods of information economics respectively contract theory
+ will be able to apply advanced methods of formal economic modeling

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 & 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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Course: Actual topics of BioMEMS [2143873]

Coordinators: A. Guber, Cattaneo, Giorgio
Part of the modules: BioMEMS (p. 111)[WI4INGMBIMT1]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations

The assessment takes the form of a different type of control success (report and presentation) according to § 4 (2), 3 SPO.
The rating is 60% of the grade for the final paper to a special issue of BIOMEMS and 40% of the grade for the seminar
presentation held.

Conditions
None.

Recommendations
Itis recommended to attend the courses BioMEMS |[2141864] |, BioMEMS 11 [2142883] BioMEMS and Il [2142879] beforehand.

Learning Outcomes

Knwolede in the actual activities in bio-medical and biological technologies under the view of micro technology. The student
gets an overview on actual examples of new applications in BioMEMS.

After successfull participation of this seminar the student is able to prepare a new topic in BioMEMS and to present it to an
audience.

Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Written preparations from the participants.
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Course: Current issues in Innovation Management [2545018]

Coordinators: M. Weissenberger-Eibl
Part of the modules: Innovation Management (p. 56)[WI4BWLENT2]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations
Die Erfolgskontrolle erfolgt in Form einer Erfolgskontrolle anderer Art (schriftliche Ausarbeitung) nach § 4(2), 3 SPO.
Die Note ist die Note der schriftlichen Ausarbeitung.

Conditions
None.

Recommendations

None.

Learning Outcomes

The aim of the course is the thoroughly examination of a current issues in Innovation Management.

Content
The aim of the course is the thoroughly examination of a current issues in Innovation Management.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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Course: Algorithms for Internet Applications [2511102]

Coordinators: H. Schmeck
Part of the modules: Emphasis in Informatics (p. 78)[WI4INFOZ2], Electives in Informatics (p. 80)[WI4INFOS3], Informatics
(p. 76)[WI4INFO1]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to Section 4(2), 1 of the examination regulation) and an additional
written examination (called “bonus exam”, 45 min) (according Section 4(2), 3 of the examination regulation).

The grade of this course is the achieved grade in the written examination. If this grade is at least 4.0 and at most 1.3, a passed
bonus exam will improve it by one grade level (i.e. by 0.3 or 0.4).

Conditions
None.

Learning Outcomes

The students will learn to master methods and concepts of essential algorithms within Internet applications and to develop
capabilities for innovative improvements. The course aims at teaching advanced concepts for the design and application of
algorithms with respect to the requirements in networked systems. Based on a fundamental understanding of taught concepts
and methods the students should be able to select appropriate concepts and methods for problem settings in their future
professional life, and - if necessary - customize and apply them in an adequate way. The students will be capable to find
appropriate arguments for their chosen approach to a problem setting.

In particular, the student will

» know the structure and elementary protocols of the Internet (TCP/IP) and standard routing algorithms (distance vector
and link state routing),

* know methods of information retrieval in the WWW, algorithms for searching information and be able to assess the
performance of search engines,

» know how to design and use cryptographic methods and protocols to guarantee and check confidentiality, data integrity
and authenticity,

know algorithmic basics of electronic payment systems and of electronic money.

Content

Internet and World Wide Web are changing our world, this core course provides the necessary background and methods for the
design of central applications of the Internet. After an introduction into Internet technology the following topics are addressed:
information retrieval in the www, structure and functioning of search engines, foundations of secure communication, electronic
payment systems and digital money, and - if time permits - security architectures.

Workload
Activity h
presence time
lecture (15x2x45min) 22h 30min
tutorial (7 x1x45min)  11h 15min
preparations of assignments (7 x 4h) 28h
recapitulate lectures (15 x 2h) 30h
repeated reading of manuscript (2x12h) 24h
work through testexams  (5x 1h15min) 6 h 15 min
preparation for the exams 34 h
Sum: 150 h
Media

Powerpoint slides with annotations on graphics screen, access to Internet resources, recorded lectures
Literature

» Tanenbaum: Computer Networks, 4th edition, Prentice-Hall 2003.

+ Baeza-Yates, Ribeiro-Neto: Modern Information Retrieval. Addison-Wesley, 1999.

» Wobst: Abenteuer Kryptologie : Methoden, Risiken und Nutzen der Datenverschliisselung, 3rd edition. Addison-Wesley,
2001.
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6 COURSES 6.1 All Courses

» Schneier: Applied Cryptography, John Wiley, 1996.

« Furche, Wrightson: Computer money : Zahlungssysteme im Internet [Ubers.: Monika Hartmann]. - 1. Aufl. - Heidelberg :
dpunkt, Verl. fir Digitale Technologie, 1997.

Elective literature:

+ Further references will be given in the course.
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Course: Requirements Analysis and Requirements Management [2511218]

Coordinators: R. Kneuper
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p- 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
4 2/0 Winter term de

Learning Control / Examinations
The assessment of this course is a written or (if necessary) oral examination according to §4(2) of the examination regulation.

Conditions
None.

Learning Outcomes

The students have a full understanding of the foundations of the analysis and management of requirements as part of the
development process of software and systems. They know the main terminology and approaches of this topic, and are able to
express requirements themselves using different description methods.

Content

The analysis and management of requirements is a central task in the development of software and systems, addressing
the border between the application discipline and computer science. The adequate performance of this task has a decisive
influence on the whether or not a development project will be successful. The lecture provides an introduction to this topic, using
the syllabus for the “Certified Professional for Requirements Engineering” (CPRE) as a guideline.

Lecture structure:

1. Introduction and overview, motivation

. Identifying requirements

. Documenting requirements (in natural language or using a modelling language such as UML)

. Verification and validation of requirements

. Management of requirements

. Tool support

Workload

Workload: 120h overall,

Lecture 30h

Review and preparation of lectures 60h
Exam preparation 29h

Exam 1h

OO WN

Literature
Literature will be given in the lecture.
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Course: Applied Informatics Il - IT Systems for e-Commerce [2511032]

Coordinators: N.N.
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p. 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations

The assessment consists of a written exam (120 min) according to Section 4(2), 1 of the examination regulation.
The successful completion of the compulsory exercises is prerequisite for the admission to the written exam.
The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
Knowledge of content of the module [WI1INFQO].

Learning Outcomes
The student learns about concepts and technologies for designing big, distributed application architectures. Students apply
industry-relevant technology to solve application-oriented problems in lab classes.

Content

The course Applied Informatics Il [2511032] covers various facets of electronic commerce which have to be supported by
adequate and efficient distributed information systems. Key topics are middleware technologies and distributed application
architectures. Document description and exchange (incl. XML), Java EE, Web technologies, and Web services are additional
topics.

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Media
Slides, internet resources.

Literature
Tba in the lecture.
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Course: Planning and Management of Industrial Plants [2581952]

Coordinators: F. Schultmann
Part of the modules: Industrial Production Il (p. 45)[WI4BWLIIP2]

ECTS Credits Hours per week Term Instruction language
5,5 2/2 Winter term de

Learning Control / Examinations
The assessment consists of a written exam (90 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.

Conditions
None.

Learning Outcomes

+ Students shall be able to describe the tasks of plant management.

« Students shall be proficient in using selected methods of investment and cost estimates.

+ Students shall be able to consider necessary processing and logistical requirements of designing industrial plants.

+ Students shall be able to discuss interdependencies between capacity planning, process design and plant optimization.

« Students shall be proficient in discussing and applying selected methods of quality management, plant maintenance and
plant dismantling.

Content

Industrial plant management incorporates a complex set of tasks along the entire life cycle of an industrial plant, starting with
the initiation and erection up to operating and dismantling.

During this course students will get to know special characteristics of industrial plant management. Students will learn important
methods to plan, realize and supervise the supply, start-up, maintenance, optimisation and shut-down of industrial plants.
Alongside, students will have to handle the inherent question of choosing between technologies and evaluating each of them.
This course pays special attention to the specific characteristics of plant engineering, commissioning and investment.

Workload
Total effort required will account for approximately 165h (5.5 credits).

Media
Media will be provided on the e-learning platform.

Literature
will be announced in the course
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Course: Application of technical logistics in modern crane systems [2117064]

Coordinators: M. Golder
Part of the modules: Technical Logistics (p. 101)[WI4INGMB27], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
none

Recommendations
technical interest; Beneficial: Knowledge of the lecture "Technical logistics |, basics’

Learning Outcomes
Students are able to:

» Dimension modern crane installations and transfer this approach to other material handling installations and
+ Judge about the confirmity of the system by using relevant standards and set of rules.

Content

+ Basics of modern crane construction

+ Characteristics of application, classification

+ Configuration, dimensioning, consideration of costs
» Relevant rules and standards

» Modern concepts of crane control and drives

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations, black board

Literature
None.

Remarks
none
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Course: Application of technical logistics in sorting- and distribution technol-
ogy [2118089]

Coordinators: J. Foller
Part of the modules: Introduction to Logistics (p. 94)[WI4INGMB20], Technical Logistics (p. 101)[WI4INGMB27]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
None.

Recommendations
None.

Learning Outcomes
Students are able to:

+ Describe and classify basics and characteristics of application of sorting and distribution of goods,
« Solve drive and control tasks with appropriate concept selection,

+ Design systems with appropriate calculation methods and evaluate them financially, and

+ Judge about the confirmity of the system by using relevant standards and set of rules.

Content
Basics of goods sorting and distribution technology, employment characteristics, classification, interpretation, dimensioning,
costs considerations. Relevant control, modern sets of rules and propulsion principles

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations, black board

Literature
None.

Remarks
none
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Course: Employment Law | [24167]

Coordinators: A. Hoff
Part of the modules: Private Business Law (p. 151)[WI4JURAS5]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment consists of a written exam following §4, Abs. 2, 1 of the SPO.

Conditions
None.

Learning Outcomes

It is the aim of this lecture to provide a solid insight into individual-related labour law. The students will understand the importance
of labour law as an integral part of social market economy. They will be able to review contractual provisions in employment
contracts and to evaluate labour law conflicts.

Content
Students will be introduced to all labour law regulations concerning the beginning, enforcement and termination of an employ-
ment. The lecture provides an introduction into procedural matters. A labour court’s trial will be attended.

Workload
90 h

Literature
tba at the beginning of the course.
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Course: Employment Law Il [24668]

Coordinators: A. Hoff
Part of the modules: Private Business Law (p. 151)[WI4JURAS5]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment consists of a written exam following §4, Abs. 2, 1 of the SPO.

Conditions
None.

Learning Outcomes

Based on the knowledge gained in the lecture on Labour Law I, the students are to gain a deeper insight into labour law.

Content

Students will gain insight into the statutory rights of employees and tariff law. They learn about the importance of employers
associations and unions for the economy and gain adequate knowledge of laws concerning industrial action, supply of temporary

workers and social security law.

Workload
90 h

Literature
Tba at the beginning of the course.
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Course: Topics of Sustainable Management of Housing and Real Es-
tate [2585420/2586420]

Coordinators: T. Litzkendorf, D. Lorenz
Part of the modules: Seminar Module (p. 155)[WI4SEM]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations
The assessment of this course is (according to §4(2), 3 SPO) in form of an examination of the written seminar thesis and a
presentation.

Conditions
None.

Learning Outcomes

« Students autonomously compile a paper treating of a marked-off subject within the area of real estate economics respec-
tively sustainable construction, and present their results within the seminar.

» Therefore they master the principles of scientific writing, especially research, reasoning and citation, as well as handling
information suspiciously.

» Through own and observed experiences they develop the ability to hold scientific presentations, including technical,
formal, rethorical and didactical aspects.

Content
The seminar deals with changing up-to-date topics concerning Real Estate Economics or Sustainable Construction.
Current topics and schedules are announced at the beginning of term.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
A reader dealing with the basics of scientific writing is provided (in german language).
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Course: Asset Pricing [2530555]

Coordinators: M. Uhrig-Homburg, M. Ruckes
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11], Economic Theory and its
Application in Finance (p. 70)[WI4VWL14], Finance 1 (p. 26)[WI4BWLFBV1]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term de

Learning Control / Examinations

Conditions
None.

Recommendations
We strongly recommend knowledge of the basic topics in investments (bachelor course), which will be necessary to be able to
follow the course.

Learning Outcomes

The objective of this course is to become familiar with advanced concepts in asset pricing (in particular the stochastic discount
factor model). The second half of the course will put a focus on empirical questions related to the previous part. We strongly
recommend knowledge of the basic topics in investments (bachelor course), which will be necessary to be able to follow the
course.

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.

Literature
Basic literature

+ 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.

» The econometrics of financial markets / Campbell, J.Y., Lo, A.W., MacKinlay, A.C. - 2. printing, with corrections, Princeton
Univ. Press, 1997.
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Course: Constitution and Properties of Wear resistant materials [2194643]

Coordinators: S. Ulrich
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Conditions
The course Material Science | [21760] has to be completed beforehand.

Recommendations
Basic knowledge of natural science and knowledge of the content Material Science Il [21782] is recommended.

Learning Outcomes

Basic understanding of constitution of wear-resistant materials, of the relations between constitution, properties and perfor-
mance, of principles of increasing of hardness and toughness of materials as well as of the characteristics of the various groups
of wear-resistant materials.

Content
introduction

materials and wear

unalloyed and alloyed tool steels
high speed steels

stellites and hard alloys

hard materials

hard metals

ceramic tool materials
superhard materials

new developments

Workload
regular attendance: 22 hours
self-study: 98 hours

Literature
Laska, R. Felsch, C.: Werkstoffkunde fir Ingenieure, Vieweg Verlag, Braunschweig, 1981

Schedler, W.: Hartmetall fiir den Praktiker, VDI-Verlage, Diisseldorf, 1988
Schneider, J.: Schneidkeramik, Verlag moderne Industrie, Landsberg am Lech, 1995

Copies with figures and tables will be distributed
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6 COURSES

6.1 All Courses

Course: Constitution and Properties of Protective Coatings [2177601]

Coordinators: S. Ulrich
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations

The assessment consists of an oral exam (30 min) taking place at the agreed date (according to Section 4(2), 2 of the

examination regulation). The re-examination is offered upon agreement.

Conditions
None

Recommendations

The module Emphasis Material Science [WISINGMB9] should be completed successfully beforehand.

Basic knowledge of physics, chemistry and material science is assumed.

Learning Outcomes

Transfer of the basic knowledge of surface engineering, of the relations between constitution, properties and performance, of

the manifold methods of modification, coating and characterization of surfaces.

Content
introduction and overview

concepts of surface modification

coating concepts

coating materials

methods of surface modification

coating methods

characterization methods

state of the art of industrial coating of tools and components

new developments of coating technology

Workload
regular attendance: 22 hours
self-study: 98 hours

Literature
Bach, F.-W.: Modern Surface Technology, Wiley-VCH, Weinheim, 2006

Copies with figures and tables will be distributed
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6 COURSES

6.1

All Courses

Course: Membrane Separation in Water Treatment [22605]

Coordinators: H. Horn, F. Saravia
Part of the modules: Water Chemistry and Water Technology Il (p. 145)[WI4INGCV7]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
See module description.

Conditions
None.

Learning Outcomes
The student

+ has knowledge about the main processes in membrane filtration,
» knows about operation and function of membrane plants used in water treatment.

Content

1. Principles of membrane separation

2. Membrane manufacturing and membrane characteristics
3. Membrane configuration and membrane modules

4. Membrane plants in practice

5. Latest developments and trends

Workload

The total workload for this course is approximately 120 hours. For further information see German version.

Literature
Elective literature:

» Baker, R. W.: Membrane Technology and Applications. 2nd ed. Wiley & Sons, 2004.
« Crittenden, J. [Ed.]: Water Treatment. Principles and Design. 2nd ed. Wiley & Sons, 2005.

» Melin, T., Rautenbach, R.: Membranverfahren. Grundlagen der Modul- und Anlagenauslegung. 3., aktualis. u. erw. Aufl.

Springer, 2007.

» Ohlrogge, K., Ebert, K. [Hrsg.]: Membranen. Grundlagen, Verfahren und industrielle Anwendungen. Wiley-VCH, 2006.
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6 COURSES 6.1 All Courses

Course: Auction Theory [2590408]

Coordinators: K. Ehrhart
Part of the modules: Applied Strategic Decisions (p. 61)[WI4VWL2], Communications & Markets (p. 42)[WI4BWLISM5],
Market Engineering (p. 40)[WI4BWLISM3]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Winter term de

Learning Control / Examinations
The assessment of this course is a written examination (following §4(2), 1 SPO) of 60 mins.
The exam is offered each semester.

Conditions
None.

Recommendations
We suggest to attend either Game Theory | or Decision Theory beforehand.

Learning Outcomes
The student

* learns the game-theoretic modeling and analysis of auctions,

* learns about various auction formats and their specific characteristics,
+ understands the challenge for participating in auctions as bidder,

+ understands the challenge of designing auctions as auctioneer,

+ gains insight into practice by case studies,

* participates in and analyzes demonstration experiments.

Content
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.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Script, overhead slides, additional printed material.

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
* Ausubel, L.M. und P. Cramton: Demand Reduction and Inefficiency in Multi-Unit Auctions, University of Maryland, 1999
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6 COURSES 6.1 All Courses

Course: Selected Applications of Technical Logistics [2118087]

Coordinators: M. Mittwollen, Madzharov
Part of the modules: Technical Logistics (p. 101)[WI4INGMB27]

ECTS Credits Hours per week Term Instruction language
4 2/1 Summer term de

Learning Control / Examinations
The assessment consists due to the number of attendees, of an oral or a written exam according to Section 4 (2), 1 of the
examination regulation.

Conditions
None.

Recommendations
As selected applications of technical logistics is based on the knowledge from basics of technical logistics and partly elements
and systems of technical logistics it is strongly recommended to have heard at least basics of technical logistics in advance.

Learning Outcomes
Students are able to:

» Model the dynamic behaviour of material handling systems and based on this calculate the dynamical behaviour and
 Transfer this approach autonomous to further, different material handling installations and
+ Discuss the knowledge with subject related persons.

Content

design and dimension of machines from intralogistics // static and dynamic behaviour // operation properties and specifics // visit
of real intralogistic system

Inside practical lectures: sample applications and calculations in addition to the lectures

Workload

The total workload for this course is approximately 120 hours. For further information see German version.

Media

supplementary sheets,projector, blackboard

Literature

Recommendations during lessons

Remarks
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6 COURSES 6.1 All Courses

Course: Selected Applications of Technical Logistics and Project [2118088]

Coordinators: M. Mittwollen, Madzharov
Part of the modules: Technical Logistics (p. 101)[WI4INGMB27]

ECTS Credits Hours per week Term Instruction language
6 3/1 Summer term de

Learning Control / Examinations
The assessment consists due to the number of attendees, of an oral or a written exam according to Section 4 (2), 1 of the
examination regulation.

Conditions
None.

Recommendations
As selected applications of technical logistics is based on the knowledge from basics of technical logistics and partly elements
and systems of technical logistics it is strongly recommended to have heard at least basics of technical logistics in advance.

Learning Outcomes
Students are able to:

» Model the dynamic behaviour of material handling systems and based on this calculate the dynamical behaviour and
 Transfer this approach autonomous to further, different material handling installations,

+ Discuss the knowledge with subject related persons and

+ Judge about systems in place and justify it in front of subject related persons.

Content

design and dimension of machines from intralogistics // static and dynamic behaviour // operation properties and specifics // visit
of real intralogistic system // self manufactured project report

Inside practical lectures: sample applications and calculations in addition to the lectures

Self manufacturing of a project report to recesses the topic.

Workload
The total workload for this course is approximately 180 hours. For further information see German version.

Media
supplementary sheets,projector, blackboard

Literature
Recommendations during lessons
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6 COURSES 6.1 All Courses

Course: Selected Topics on Optics and Microoptics for Mechanical Engineers [2143892]

Coordinators: T. Mappes
Part of the modules: Microoptics (p. 115)[WI4INGMBIMT3], Microsystem Technology (p. 117)[WI4INGMBIMT4],
BioMEMS (p. 111)[WI4INGMBIMT1]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations
The assessment will consist of a oral exam (20 min) (following §4 (2), 2 of the examination regulation.

Conditions
None.

Recommendations
None.

Learning Outcomes
See German version.
Content

Workload
See German version.
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6 COURSES 6.1 All Courses

Course: Automated Manufacturing Systems [2150904]

Coordinators: J. Fleischer
Part of the modules: Automated Manufacturing Systems (p. 110)[WI4INGMBWBK1]

ECTS Credits Hours per week Term Instruction language
9 4/2 Summer term de

Learning Control / Examinations
The assessment consists of an written exam (following §4(2), 1 of the examination regulation). The exam takes place in every
semester. Reexaminations are offered at every ordinary examination date.

Conditions

None

Recommendations

None

Learning Outcomes
The students ...

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

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

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

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.

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

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

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

Media
Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).

Literature
Lecture Notes

Remarks

None
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6 COURSES 6.1 All Courses

Course: Automation of Discrete Event and Hybrid Systems [23160]

Coordinators: M. Kluwe
Part of the modules: Control Engineering Il (p. 137)[WI4INGETIT2]

ECTS Credits Hours per week Term Instruction language
3 2/0 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (20 min) according to §4(2), 2 of the examination regulation. The exam takes place
at several dates in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Learning Outcomes

The students know some fundamental types and descriptions of discrete event models like automata or Petri nets and are able to
use them systematically for the modeling of technical processes. Furthermore they are familiar with the analysis of the dynamic
causal performance of a Petri net based on its reachability graph or its algebraic representation. Above that they are able to
describe and analyze the dynamic temporal behaviour by means of the May-Plus-Algebra. The students know the hierarchy
and the specifications of feedforward process control and have the knowledge to design especially interlocking control systems.
Finally they have become acquainted with the basics of hybrid systems and means for their simulation, analysis and control.

Content
In the lecture the students get familiar with the basics of the modelling, simulation, analyses and control of discrete event and
hybrid systems:

* Introduction
system classification, definition, example: controlled charging process

» Model classification and modeling formalisms
automata and formal languages, petri nets, net condition/event systems

Discrete process modeling
state-oriented modeling, resource-oriented modeling

Analysis of discrete event systems
characteristics of petri nets, analyzing petri nets, analyzing timed event graphs via Max-plus algebra

Specification and Design of discrete controllers
classification of control objectives and control, control specification, control design, implementation, control of a lifting
table, control of a production line

* Hybrid Systems
hybrid phenomena, simulation, analyzing and control of hybrid systems, example
Workload
The total workload for this course is approximately 90 hours. For further information see German version.
Media

Supplemental sheets
Demonstration with Matlab/Simulink

Literature
» Cassandras, C. G., Lafortune, S.: Introduction to Discrete Event Systems, Springer, Netherlands, 2008
Elective literature:

* Abel, D.: Petri-Netze fiir Ingenieure, Springer Verlag Berlin, 1990
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6 COURSES 6.1 All Courses

Course: Automotive Engineering | [2113809]

Coordinators: F. Gauterin, M. GieBler
Part of the modules: Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
6 4 Winter term en

Learning Control / Examinations
The assessment consists of a written exam (120 minutes) (following §4(2), 1 of the examination regulation).

Conditions
Can not be combined with lecture Grundlagen der Fahrzeugtechnik I.

Recommendations
None.

Learning Outcomes

The students know the movements and the forces at the vehicle and are familiar with active and passive security. They have
proper knowledge about operation of engines and alternative drives, the necessary transmission between engine and drive
wheels and the power distribution. They have an overview of the components necessary for the drive and have the basic
knowledge, to analyze, to judge and to develop the complex system “vehicle”.

Content
1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performances, mechanics of the longitudinal and transverse forces,
collision mechanics

3. Engines: combustion engine, alternative drives (e.g. electric motor, fuel cell)

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid
transmission)

Workload
The total workload for this course is approximately 180 hours. For further information see German version.

Literature
1. Mitschke, M./ Wallentowitz, H.: Dynamik der Kraftfahrzeuge, Springer-Verlag, Berlin, 2004

2. Braes, H.-H.; Seiffert, U.: Handbuch Kraftfahrzeugtechnik, Vieweg&Sohn Verlag, 2005

3. Gnadler, R.: Script to the lecture ’Automotive Engineering I
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6 COURSES

6.1

All Courses

Course: Automotive Engineering Il [2114855]

Coordinators: F. Gauterin, M. GieBler
Part of the modules: Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term en

Learning Control / Examinations

The assessment consists of a written exam (90 minutes) (following §4(2), 1 of the examination regulation).

Conditions
Can not be combined with lecture Grundlagen der Fahrzeugtechnik Il .

Recommendations
None.

Learning Outcomes

The students have an overview of the modules, which are necessary for the road holding of a motor vehicle and the power
transmission between vehicle bodywork and roadway. They have knowledge of different wheel suspensions, the tyres, the
steering elements and the brakes. They know different execution forms, the function and the influence on the driving or brake
behavior. They are able to develop the appropriate components correctly. They are ready to analyze, to judge and to optimize

the complex relationship of the different components under consideration of boundary conditions.

Content

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices

2. Steering elements: Steering elements of single vehicles and of trailers
3.Brakes: Disc brake, drum brake, retarder, comparison of the designs

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature

1. HeiBing, B./Ersoy, M.: Fahrwerkhandbuch: Grundlagen, Fahrdynamik, Komponenten, Systeme, Mechatronik, Perspektiven,

Vieweg-Verlag, Wiesbaden, 2011

2. Breuer, B./Bill, K.-H.: Bremsenhandbuch: Grundlagen - Komponenten - Systeme - Fahrdynamik, Vieweg-Verlag, Wiesbaden,

2012

3. Gnadler, R.: Script to the lecture ’Automotive Engineering II
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6 COURSES

6.1

All Courses

Course: Basics of Liberalised Energy Markets [2581998]

Coordinators: W. Fichtner
Part of the modules: Energy Economics and Energy Markets (p. 49)[WI4BWLIIP4]

ECTS Credits Hours per week Term Instruction language
3,5 2/1 Winter term en

Learning Control / Examinations

The assessment consists of a written exam according to Section 4(2), 1 of the examination regulation.

Conditions
None.

Learning Outcomes

The student has detailed knowledge concerning the new challenges of liberalised energy markets. He has the ability to:

+ Understand the new economic reality of liberalised energy markets
+ Obtain a deeper understanding of the different submarkets of the power market
+ Identify problems of the liberalised energy markets

Content

1. The European liberalisation process

1.1 The concept of a competitive market

1.2 The regulated market

1.3 Deregulation in Europe

2. Pricing and investments in a liberalised power market
2.1 Merit order

2.2 Prices and investments

2.3 Market flaws and market failure

2.4 Regulation in liberalised markets

2.5 Additional regulation mechanisms

3. The power market and the corresponding submarkets
3.1 List of submarkets

3.2 Types of submarkets

3.3 Market rules

4. Risk management

4.1 Uncertainties in a liberalised market

4.2 Investment decisions under uncertainty

4.3 Estimating future electricity prices

4.4 Portfolio management

5. Market power

5.1 Defining market power

5.2 Indicators of market power

5.3 Reducing market power

6. Market structures in the value chain of the power sector

Workload

The total workload for this course is approximately 105.0 hours. For further information see German version.

Media
Media will likely be provided on the e-learning platform ILIAS.

Literature
Elective literature:
Power System Economics; Steven Stoft, IEEE Press/Wiley-Interscience Press, 0-471-15040-1
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6 COURSES 6.1 All Courses

Course: Construction and Maintenance of Guided Track Infrastructure [19307s / 6234809]

Coordinators: E. Hohnecker, H. Mdiller
Part of the modules: Public Transportation Operations (p. 134)[WI4INGBGU19], Track Guided Transport Systems / Engi-
neering (p. 135)[WI4INGBGU20]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations

The assessment will consist of a oral exam (10 min) according to §4 (2), 1 of the examination regulation.

The exam is offered each semester. The re-examination is offered upon prior agreement with the interested participants and not
later than the next regular examination date.

Conditions
See module description.

Learning Outcomes
See German version.

Content
methods of construction; strategies for maintenance; construction and operation

Workload
The total workload for this course is approximately 45.0 hours. For further information see German version.

Remarks
None.

Industrial Engineering and Management (M.Sc.) 189
Module Handbook, Date: 21.08.2014



6 COURSES 6.1 All Courses

Course: Process Engineering [6241704]

Coordinators: H. Schneider, H. Schlick
Part of the modules: Process Engineering in Construction (p. 132)[WI4INGBGU22], Mechnical Process Engineering in
Construction (p. 130)[WI4INGBGU17]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessement consists of a written exam (90 minutes) (following §4(2), 1 of the examination regulation).

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

Recommendations
It is recommended to attend the module Fundamentals of Construction [WISINGBGU3] of the B.Sc. studies.

Learning Outcomes

Students understand the important fields of mechanical process engineering in construction. They can evaluate construction
methods and aggregate production methods based on the context of use and they can analyze the use of important construction
equipment, construction methods and aggregate production methods.

Content
The lecture comprises:

» Overview of construction equipment (Baugerateliste BGL)

+ Equipment characteristics and variants

+ Operational characteristics of equipment

» Mode of operation of equipment and of systems of equipment

» Overview of mode of production in earth moving, foundation construction and marine construction.
+ Design and mode of operation of aggregate production.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture slides.

Remarks
This course was formerly named “Construction Equipment and Mechanical Process Engineering”.
The credits have been changed from 4,5 to 3.
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6 COURSES 6.1 All Courses

Course: Construction Equipment Seminar [6241916]

Coordinators: H. Schneider
Part of the modules: Mechnical Process Engineering in Construction (p. 130)[WI4INGBGU17]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam (20 min.) taking place in the recess period (according to §4 (2), 2 of the examination
regulation).

Conditions
None.

Learning Outcomes
Students

 have specialized knowledge about technology, performance and possible applications as well as limits of application of
the presented construction equipment.

+ can evaluate and determine appropriate variants of construction equipment based on the planned use.

Content
The lecture consists of presentations by practitioners from construction equipment manufacturers. The lecture comprises

« the current state of construction equipment technology focusing on design, innovations and development trends.
» Possible applications of construction equipment
+ Application examples from practice.
regarding
» Tower cranes and mobile cranes,
» Hydraulic excavators,
» Road pavers
» Concrete pumps,
« caterpillars, wheel loaders
and heavy duty lorries.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Documents as provided by presenters.
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6 COURSES 6.1 All Courses

Course: Determination of Demand, Timetable Construction and Alignment [6234810]

Coordinators: E. Hohnecker
Part of the modules: Project in Public Transportation (p. 133)[WI4INGBGU18]

ECTS Credits Hours per week Term Instruction language
45 1/2 Summer term de

Learning Control / Examinations

The assessment of the lectures Determination of demand, Timetable construction and Alignment (supported by CAD) [6234810;
6234811] consists of non exam assessments (an oral presentation and a written paper according §4(2), 3 of the examination
regulation).

The mark consist of both parts of the assessment (50% of the mark of the presentation and 50% of the written paper).

The exam is offered each semester. The re-examination is offered upon prior agreement with the interested participants and not
later than the next regular examination date.

Conditions
See module description.
The lecture is obligatory in the module Project in Public Transportation.

Recommendations
See module description.

Learning Outcomes
See German version.

Content
practise: urban traffic project: Planning and line-layouting

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Remarks
See German version.
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6 COURSES 6.1 All Courses

Course: Design Basics in Highway Engineering [19026]

Coordinators: R. Roos
Part of the modules: Design, Construction, Operation and Maintenance of Highways (p. 123)[WI4INGBGU1]

ECTS Credits Hours per week Term Instruction language
3 2/0 Summer term de

Learning Control / Examinations

The assessment of the module is a written examination (40 minutes) according to Section 4(2), 1 of the examination regulation.
The exam takes place every semester as well as the re-examination. In case of failing or to improve the examination grade
an additional oral examination (according to Section 4(2), 2 of the examination regulation) is offered in the same examination
periode.

The grade of the module corresponds to the grade of the written examination or the average of the marks for the written and the
oral assessment.

Conditions
See corresponding module information.

Learning Outcomes
Provision of first insights into methodologies and techniques in the fields of highway design and road construction.

Content
» Highway design
» Road network layout
+ Driving dynamics
» Fundamental principles of highway design in location, elevation and cross section
» Road construction
+ Earthworks (requirements and test methods)
» Pavements (structure, construction methods and requirements)
» Pavement design according to the German guideline RStO

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Lecture notes are provided for download (infomation will be made available in the lecture)
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6 COURSES 6.1 All Courses

Course: Power Network Analysis [23371/23373]

Coordinators: T. Leibfried
Part of the modules: Generation and transmission of renewable power (p. 141)[WI4INGETIT7]

ECTS Credits Hours per week Term Instruction language
6 2/2 Winter term de

Learning Control / Examinations

The assessment consists of a written exam (120 min) taking place at the beginning of the recess period (according to Section
4 (2), 1 of the examination regulation). The exam takes place in every winter semester. Re-examinations are offered at every
ordinary examination date.

Conditions
See German version.

Learning Outcomes

The students are able to do calculations of load flows and short-circuit current calculations in the electric power network. They
know the equivalent electric circuit of the equipment and the mathematics of the calculation methods, be it for symmetrical or
asymmetrical networks.

Content

In its first part, this lecture introduces the High-Voltage technology and its basics. Especially, the reasons for the necessity for
the power transmission with high voltages are given. Basic electrical configurations and stresses occurring at multi dielectric
systems are presented. Finally the first chapter deals with discharge phenomena.

The second chapter deals with the three phase system. Especially, the mathematical treatment of three phase systems

and the introduction of component systems are contained in this chapter.

The third and very comprehensive chapter deals with the transmission and distribution of electric energy. Firstly, the laws
of power transmission via transmission lines are presented. Then, the stability of electric power systems and possibilities to
increase the power transmission capacity are discussed. Finally, the physics of energy distribution in the medium and low
voltage grid is shown.

The fourth chapter deals with the Calculation of electric power networks and systems. Firstly, the preparatory steps

for the calculation of the power network are shown. After discussing the basic network analysis methods, the load flow
calculation are shown. Especially, the method of current iteration and the Newton Raphson method are presented and

the algorithms of the individual methods are shown using an example.

The fifth chapter deals with methods for the calculation of the 3 phase short circuit. Thereby, it is distinguished between the
short circuit nearby the generator and far from the generator.

In the sixth chapter the unsymmetrical faults in power networks and their calculation are discussed. Therefore, the

symmetrical components are introduced as a first step. Then, the circuits in symmetrical components of all important power
network equipment are presented. The chapter closes with the mathematical treatment of unsymmetrical short circuits using
the symmetrical component method.

To accompany the lecture, a collection of problems can be downloaded. During lecture hall exercises their solutions will

be discussed.

Workload
The total workload for this course is approximately 180 hours. For further information see German version.

Media
Online material is available on: https://www.ieh.kit.edu/studium_und_lehre_bee.php and can be downloaded using a password.

Literature
Elective literature:
Will be announced in the lecture notes.
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6 COURSES

6.1

All Courses

Course: Methods and Models in Transportation Planning [6232701]

Coordinators: P. Vortisch, M. Kagerbauer
Part of the modules: Transportation Modelling and Traffic Management (p. 129)[WI4INGBGU16]

ECTS Credits Hours per week Term Instruction language
3 11 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4(2), 2 of the examination regulation.

Conditions
See module description.

Learning Outcomes
See German version.

Content
Workload

The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES

6.1

All Courses

Course: Special Topics in Highway Engineering [6233807]

Coordinators: R. Roos
Part of the modules: Highway Engineering (p. 124)[WI4INGBGUZ2]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations
See module description.

Conditions
See corresponding module information.

Learning Outcomes
See German version.

Content
Workload

The total workload for this course is approximately 45.0 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Operation and Maintenance of Highways [6233802]

Coordinators: R. Roos
Part of the modules: Design, Construction, Operation and Maintenance of Highways (p. 123)[WI4INGBGU1], Highway
Engineering (p. 124)[WI4INGBGU2]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
See module description.

Conditions
See corresponding module information.

Learning Outcomes
See German version.

Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Fuels and Lubricants for Combustion Engines [2133108]

Coordinators: B. Kehrwald
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
oral examination, Duration: ca. 25 min., no auxiliary means

Conditions
None.

Recommendations
None.

Learning Outcomes

The students can name and explain composition and meaning of fuels, lubricants and coolants as important components in the
system of todays Otto and Diesel engines as well as definition and chemical composition of fuels and lubricants, the meanig of
crude oil as basic primary product, production processes, major properties, standards and specifications, testing methods.
They can point out future worldwide trends in the field of conventional and alternative fuels regarding emission standards and
energy conservation

Content

Introduction and basics

Fuels for Gasoline and Diesel engines
Hydrogen

Lubricants for Gasoline and Diesel engines

Coolants for combustion engines

Workload
regular attendance: 24 hours
self-study: 96 hours

Literature
Lecturer notes
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6 COURSES 6.1 All Courses

Course: Operation Systems and Track Guided Infrastructure Capacity [6234804]

Coordinators: E. Hohnecker, Mitarbeiter
Part of the modules: Public Transportation Operations (p. 134)[WI4INGBGU19]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The assessment will consist of a oral exam (20 min) according to §4 (2), 1 of the examination regulation.

The exam is offered each semester. The re-examination is offered upon prior agreement with the interested participants and not
later than the next regular examination date.

Conditions
See module description.

Learning Outcomes
See German version.

Content
Special signalling equipments, automatic driving, safety case, capacity of railway equpiments, dimensioning of marshaling yards,
graph theory, Max-Plus Algebra

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature

Elective literature:

Fiedler: Grundlagen der Bahntechnik, Werner Verlag Dlsseldorf
Pachl: Systemtechnik des Schienenverkehrs, Teubner-Verlag, Stuttgart

Remarks
See German version.
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6 COURSES 6.1 All Courses

Course: Advanced Civil Law [24504]

Coordinators: T. Dreier
Part of the modules: Commercial Law (p. 149)[WI4JURAZ2]

ECTS Credits Hours per week Term Instruction language
3 2/0 Summer term de

Learning Control / Examinations
The assesment ist explained in the module description.

Conditions
The course Civil law for beginners [24012] is required.

Learning Outcomes

Following what the students have learned in the course Civil law for beginners about the basic notions of law and, in particular,
the general part of the German Civil Code (Birgerliches Gesetzbuch, BGB), in this course the students shall acquire knowledge
of contract and of property law. They will learn about the statutory regulation of place, time and modalities of the performance
of contractual duties, as well as the statutory rules governing defaults of performing contractual promises (impossibility of
performance; non-performance; delayed performance, defective performance). In addition the students will be presented with
the different types of contracts and with both liability for fault and strict liability. As far as property law is concerned, the students
shall understand the different types of transfer of ownership and of securities the German Civil Code provides for.

Content

Following what the students have learned in the course Civil law for beginners about the basic notions of law and, in particular,
the general part of the German Civil Code (Birgerliches Gesetzbuch, BGB), in this course the students shall acquire knowledge
of contract and of property law. On the one hand, this includes the statutory rules on place, time and modalities of performance,
and the statutory rules governing defaults of performing contractual promises (impossibility of performance; non-performance;
delayed performance, defective performance). On the other hand, the statutory types of contracts will be discussed (in particular,
sale, lease, contract for work and contract for services, lending and borrowing) as well as new types of combined contracts (e.g.,
leasing, factoring, computer contracts). Moreover, legal liability will be discussed both with regard to liability for fault and with
regard to strict liability. As regards property law, possession and ownership will be discussed as well as the different forms of
transfer of ownership and the most important of the security rights.

Workload
90 h

Media
Transparencies/Slides

Literature

Tba at the beginning of the course.
Elective literature:

tba at the beginning of the course
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6 COURSES 6.1 All Courses

Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine
1 [2141864]

Coordinators: A. Guber
Part of the modules: BioMEMS (p. 111)[WI4INGMBIMT1]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation.

Conditions
The course is compulsory in the module BioMEMS and must be examined.

Learning Outcomes

The lecture will first address relevant microtechnical manufacturing methods. Then,

selected biomedical applications will be presented, as the increasing use of

microstructures and microsystems in Life-Sciences und in medicine leads to improved medico-technical
products, instruments, and operation and analysis systems.

Content

Introduction into various microtechnical manufacturing methods: LIGA, Micro milling, Silicon Micromachining, Laser Microstruc-
turing, MEDM, Metal-Etching

Biomaterials, Sterilisation.

Examples of use in the life science sector: basic micro fluidic strucutures: micro channels, micro filters, micromixers, microp-
umps, microvalves, Micro and nanotiter plates, Microanalysis systems (UTAS),

Lab-on-chip applications.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Lecture script

Literature

Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik flr Ingenieure, VCH-Verlag, Weinheim, 2005
M. Madou

Fundamentals of Microfabrication

Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011
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6 COURSES 6.1 All Courses

Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine
Il [2142883]

Coordinators: A. Guber
Part of the modules: BioMEMS (p. 111)[WI4INGMBIMT 1], Microsystem Technology (p. 117)[WI4INGMBIMT4]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Recommendations
It is recommended to attend course BioMEMS | [2141864] beforehand.

Learning Outcomes

The lecture will first shortly address some relevant microtechnical manufacturing methods. Then,
selected biomedical applications will be presented, as the increasing use of

microstructures and microsystems in Life-Sciences und in medicine leads to improved medico-technical
products, instruments, and operation and analysis systems.

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
See German version.

Media
Lecture script

Literature
Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik flr 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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6 COURSES 6.1 All Courses

Course: BioMEMS - Microsystems Technologies for Life-Sciences and Medicine
Il [2142879]

Coordinators: A. Guber
Part of the modules: BioMEMS (p. 111)[WI4INGMBIMT 1], Microsystem Technology (p. 117)[WI4INGMBIMT4]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Recommendations
It is recommended to attend course BioMEMS | [2141864] beforehand.

Learning Outcomes

The lecture will first shortly address some relevant microtechnical manufacturing methods. Then,
selected biomedical applications will be presented, as the increasing use of

microstructures and microsystems in Life-Sciences und in medicine leads to improved medico-technical
products, instruments, and operation and analysis systems.

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
See German version.

Media
Lecture script

Literature

Menz, W., Mohr, J., O. Paul: Mikrosystemtechnik flr 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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6 COURSES 6.1 All Courses

Course: Bionics for Engineers and Natural Scientists [2142140]

Coordinators: H. Holscher
Part of the modules: Nanotechnology (p. 119)[WI4INGMBIMT5], Microsystem Technology (p. 117)[WI4INGMBIMT4],
BioMEMS (p. 111)[WI4INGMBIMT1]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The successfull attandence of the lecture is controlled by a 30 minutes written examination, and a subsequent oral examination
(20 min). Passing the written exam is mandantory for the participation of the oral examination. The grade result is the result of
the oral exam.

Conditions
None.

Recommendations
Basic knowledge in physics and chemistry

Learning Outcomes
The students should be able analyze, judge, plan and develop biomimetic strategies and products.

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

Media
Slides of the lectures

Literature
Werner Nachtigall: Bionik — Grundlagen und Beispiele fir Ingenieure und Naturwissenschaftler. Springer-Verlag Berlin (2002),
2. Aufl.
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6 COURSES 6.1

All Courses

Course: Exchanges [2530296]

Coordinators: J. Franke
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
Students learn about current developments regarding organisation of exchanges and securities trading.

Content
» Organisation of exchanges: Changing Zeitgeist - Corporates instead of cooparative structures
» Market models: order driven vs. market maker - Liquidity provision for less frequently traded securities
+ Trading systems: The end of an era? - No more need for running traders?
+ Clearing: Diversity instead of uniformity - Safety for all?

 Settlement: Increasing importance - Does efficient settlement assure the “value added” of exchanges in the long run?

Workload
The total workload for this course is approximately 45.0 hours. For further information see German version.

Literature
Elective literature:
Educational material will be offered within the lecture.

Industrial Engineering and Management (M.Sc.)
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6 COURSES 6.1 All Courses

Course: BUS-Controls [2114092]

Coordinators: M. Geimer
Part of the modules: Mobile Machines (p. 91)[WI4INGMB15], Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

Assessment for the module Mobile Machines: See module description.

Assessment for the module Automotive Engineering: The assessment consists of an oral exam (20 min) taking place in the
recess period (according to Section 4 (2), 2 of the examination regulation). The exam takes place in every semester. Re-
examinations are offered at every ordinary examination date.

Conditions
Basic knowledge of electrical engineering is recommended. Programming skills are also helpful.

Learning Outcomes
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 applica-
tions, design basic systems and evaluate the complexity of programming of the complete system.

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)

Workload
See German version.

Literature
Elective literature:

» Etschberger, K.: Controller Area Network, Grundlagen, Protokolle, Bausteine, Anwendungen; Miinchen, Wien: Carl
Hanser Verlag, 2002.

» Engels, H.: CAN-Bus - CAN-Bus-Technik einfach, anschaulich und praxisnah dargestellt; Poing: Franzis Verlag, 2002.

Remarks
The course will be replenished by interesting lectures of professionals.
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6 COURSES 6.1 All Courses

Course: Business Activity Management [2511506]

Coordinators: C. Janiesch
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p- 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations
The assessment of this course is a written examination (60min.) in the first week after lecture period (nach §4(2), 1 SPO).

Conditions
None.

Recommendations
The course might be combined with the lecture “Service Oriented Computing 1.

Learning Outcomes

Students will acquire a deep and systematic understanding of how process data can be accessed and KPI can be measures
in service-oriented and event-driven processes in order to allow for decision making in real-time. Equipped with practical
and research-based knowledge, they will be enabled to engineer business activity management applications with state-of-art
technologies and gain a broad understanding of methods and best practices for their own work.

Content

The lecture “Business Activity Management” covers technical and organizational aspects with respect to the development
and use of modern real-time monitoring and management systems for business process management and service-oriented
computing. It introduces background, trends, and technologies and of BPM, Business Intelligence, Complex Event Processing
and their combination towards buisness activity management.

The topics of the lecture include e.g.:

 Business Intelligence

 Process Modeling

» Business Rules

» Complex Event Processing

+ Event-driven Architectures

+ Event-driven Business Process Management
Software for BPM, BI, and CEP

* BPM in the Cloud

Workload
see German version.

Media
Slides in PDF-format will be provided via the course webpages.

Literature
Compulsory literature will be announced in the course.

Remarks
The course will not be offered any more from winter term 2014/15 on. The examination will be offered latest until winter term
2015/16 (repeaters only).

Industrial Engineering and Management (M.Sc.) 207
Module Handbook, Date: 21.08.2014



6 COURSES 6.1 All Courses

Course: Business and IT Service Management [2595484]

Coordinators: G. Satzger
Part of the modules: Service Management (p. 43)[WI4BWLISM6]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term en

Learning Control / Examinations
The assessment of this course is a written examination (60 min.) (following §4(2), 1 SPO) and by submitting written papers as
part of the exercise (following §4(2), 3 SPO).

Conditions
None.

Learning Outcomes

Students understand the importance of “servitization” for organizations, the challenges for the management of service-oriented
enterprises and the interdependence of business and IT services.

Students learn standard concepts and methods of service-oriented management and are able to apply them in practical case
studies.

Student get familiar with current research and tools and are able to critically evaluate them.

Students practice to communicate in English and to work on solutions in teams.

Content

The rapid development of information and communication technology transforms many enterprises towards service-oriented
structures: with new digital services, new business models and process structures within larger service networks. Thus,
strategic and operative management of service-oriented enterprises increasingly gains importance. In this course, we want to
systematically acquire relevant know-how and apply this to real word examples. Particular focus will be on the interdependence
of business, IT and legal aspects.

The course will be taught in English. It should provide ample opportunity for active participation of students. The course will
integrate presentations of experts from business practice as well as a comprehensive case study ("en bloc” for 1 day) in which
students will actively work on the strategic service-oriented shift of an enterprise.

Workload
The total workload for this course is approximately 135 hours. For further information see German version.

Media
Presentation (pdf)

Literature

Fitzsimmons J./Fitzsimmons, M., Service Management, Operations, Strategy and Information Technology, 6. ed., 2007
Maister, David H., Managing The Professional Service Firm, 1997

Teboul, J., Service is Front Stage: Positioning services for value advantage, 2006

Grénroos, Service Management and Marketing, 2007

Remarks
The credits have been changed from 5 to 4,5.
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6 COURSES 6.1 All Courses

Course: Business Dynamics [2540531]

Coordinators: A. Geyer-Schulz, P. Glenn
Part of the modules: Advanced CRM (p. 36)[WI4BWLISM1], Electronic Markets (p. 38)[WI4BWLISM2]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations

Assessment consists of a written exam of 1 hour length following §4 (2), 1 of the examination regulation and by submitting
written papers as part of the exercise following §4 (2), 3 of the examination regulation.

The course is considered successfully taken, if at least 50 out of 100 points are acquired in the written exam. In this case, all
additional points (up to 10) from excersise work will be added. The grades of this lecture are assigned following the table below:

Grade Minimum points

1.0 95
1.3 90
1.7 85
2.0 80
2.3 75
2.7 70
3.0 65
3.3 60
3.7 55
4.0 50
5.0 0

Conditions

None.

Learning Outcomes
Students

* aquire the system thinking worldview for economics

+ utilize different methods and tools to map the structure of complex economic systems
+ are able to relate dynamic effects to these structures

* learn how to simulate systems within the computer for testing purposes

use simulation results to improve models

can independently as well as in teams model, analyze, and optimize business processes and applications
» know how to offer business dynamics as a consulting service and work together with client teams

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.

Workload
The total workload for this lecture will amount to approximately 135 hours (4.5 credits).

Activity Workload
Attendance time

Attendance of lecture 15 x 90min 22h 30m
Attendance of exercise 7 x 90min 10h 30m
Self-study

Preparation of lecture 22h 30m
Wrap-up of lecture 22h 30m
Preparation of excercise 25h 00m
Preparation of assessment 31h 00m
Assessment 1h 00m
Sum 135h 00m
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6 COURSES 6.1 All Courses

Media

+ Slides
» System Dynamics Software Vensim PLE: http://www.vensim.com/venple.html

Literature
John D. Sterman. Business Dynamics: Systems Thinking and Modeling for a Complex World. McGraw-Hill, 2000.
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6 COURSES 6.1 All Courses
Course: Business Plan Workshop [2572184]
Coordinators: M. Klarmann, O. Terzidis
Part of the modules: Marketing Management (p- 51)[WI4BWLMARS], Entrepreneurship (EnTechnon)
(p- 55)[WI4BWLENT1]
ECTS Credits Hours per week Term Instruction language
3 1 Summer term de

Learning Control / Examinations
See German version.

Conditions

None.

Learning Outcomes
See German version.

Content

In this workshop the students work in groups to develop a business plan for an innovative business concept.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).

Industrial Engineering and Management (M.Sc.)
Module Handbook, Date: 21.08.2014

211



6 COURSES 6.1 All Courses

Course: Business Administration in Information Engineering and Management [2540500]

Coordinators: A. Geyer-Schulz
Part of the modules: Electronic Markets (p. 38)[WI4BWLISM2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations

Assessment consists of a written exam of 1 hour length following §4 (2), 1 of the examination regulation and by submitting
written papers as part of the exercise following §4 (2), 3 of the examination regulation.

The course is considered successfully taken, if at least 50 out of 100 points are acquired in the written exam. In this case, all
additional points (up to 10) from excersise work will be added. The grades of this lecture are assigned following the table below:

Grade Minimum points

1.0 95
1.3 90
1.7 85
2.0 80
2.3 75
2.7 70
3.0 65
3.3 60
3.7 55
4.0 50
5.0 0

Conditions

None.

Recommendations
Basic knowledge from Operations Research (linear programming) and from decision theory are expected.

Learning Outcomes
The student

« transfers models from Business Administration to situations in business whose basic conditions are changed due to the
implementation of information and communication technology,

applies methods from Business Administration (Decision theory, game theory, operations research, etc.) to questions of
Information Engineering and Management,

 analyzes the potential to automize the decision making process in businesses by data bases,
« describes the process to extract relevant data for decision making from operational accounting systems.

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 lecture will amount to approximately 150 hours (5 credits).

Activity Workload
Attendance time

Attendance of lecture 15 x 90min 22h 30m
Attendance of exercise 7 x 90min 10h 30m
Preparation of lecture 17h 00m
Wrap-up of lecture 17h 00m
Preparation of excercise 42h 00m
Preparation of assessment 40h 00m
Assessment 1h 00m
Summe 150h 00m
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6 COURSES 6.1 All Courses

Media
Slides, Audio.

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].

» Myerson, R. B. (1997). Game Theory. Harvard University Press, London, 3 edition. pages 99-105.
+ Milgrom, P. and Roberts, J. (1992). Economics, Organization and Management. Prentice Hill [Chapter 2, pp. 25-39].
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6 COURSES

6.1 All Courses

Course: CATIA CAD training course [2123356]

Coordinators: J. Ovtcharova
Part of the modules: Virtual Engineering B (p. 105)[WI4INGMB30]

ECTS Credits Hours per week Term Instruction language
2 2 Winter / Summer Term de

Learning Control / Examinations
Practical examination, duration: 60 min., auxiliary means: script

Conditions
None.

Recommendations
Dealing with technical drawings is required.

Learning Outcomes

Students are able to create their own 3D geometric models in the CAD system, to generate drawings due to the created
geometry and then carry out FE-studies and kinematic simulations using the integrated CAE tools. With advanced, knowledge-
based functionalities of CATIA the participants will learn to automate the creation of geometry and thus to ensure the reusability

of the models.

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
Workload
The total workload for this module is approximately 60 hours. For further information see German version.

Literature
practical course skript

Remarks
For the practical course attendance is compulsory.

Industrial Engineering and Management (M.Sc.)
Module Handbook, Date: 21.08.2014

214



6 COURSES 6.1 All Courses

Course: CAD-NX training course [2123355]

Coordinators: J. Ovtcharova
Part of the modules: Virtual Engineering B (p. 105)[WI4INGMB30]

ECTS Credits Hours per week Term Instruction language
2 2 Winter / Summer Term de

Learning Control / Examinations
Practical examination, duration: 60 min., auxiliary means: script

Conditions
None

Recommendations
Dealing with technical drawings is required.

Learning Outcomes

Students are able to create their own 3D geometric models in the CAD system, to generate drawings due to the created
geometry and then carry out FE-studies and kinematic simulations using the integrated CAE tools. With advanced, knowledge-
based functionalities of NX the participants will learn to automate the creation of geometry and thus to ensure the reusability of
the models.

Content
The participant will learn the following knowledge:

» Overview of the functional range

+ Introduction to the work environment of NX

+ Basics of 3D-CAD modelling

+ Feature-based modelling

» Freeform modelling

+ Generation of technical drawings

» Assembly modelling

+ Finite element method (FEM) and multi-body simulation (MBS) with NX

Workload
The total workload for this module is approximately 60 hours. For further information see German version.

Literature
Practical course skript

Remarks
For the practical course compulsory attendance exists.
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Course: Case Studies in Pricing [2572182]

Coordinators: M. Klarmann, Mitarbeiter
Part of the modules: Sales Management (p. 53)[WI4BWLMARG]

ECTS Credits Hours per week Term Instruction language
1,5 1 Winter term de

Learning Control / Examinations
Non exam assessment (following §4(2), 3 of the examination regulation).

Conditions

None.

Learning Outcomes
See German version.

Content
The students work in groups applying theories to solve case studies for price management.

Workload

The total workload for this course is approximately 45.0 hours. For further information see German version.

Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
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Course: Challenges in Supply Chain Management [n.n.]

Coordinators: R. Blackburn
Part of the modules: Operations Research in Supply Chain Management and Health Care Management (p. 82)[WI40OR5]

ECTS Credits Hours per week Term Instruction language
45 3 Summer term en

Learning Control / Examinations
The assessment consists of a written paper and an oral exam (according to §4(2), 3 of the examination regulation).

Conditions
Basic knowledge as conveyed in the module “Introduction to Operations Research [WI1OR]” is assumed.

Recommendations
Advanced knowledge of Operations Research (e.g., as conveyed in the lectures Facility Location and Strategic SCM, Tactical
and operational SCM) is recommended.

Learning Outcomes

The student

- analyzes and evaluates current developments and approaches in the design and planning of supply chain strategis, especially
with respect to future challenges in this area,

- explains and utilizes theoretical concepts and methods for the design and strategy of supply chains,

- classifies and accounts for trend-setting theories in the SCM context such as Behavioral Supply Chain Management or Supply
Chain Analytics.

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.

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.

Remarks

Please notice that this course can be attended only in the elective part of the course program.

The number of participants is restricted due to the execution of joint projects with BASF teams and the resulting examination
effort. 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.
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Course: Chemical Technology of Water [22601]

Coordinators: H. Horn
Part of the modules: Water Chemistry and Water Technology | (p. 144)[WI4INGCV6]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
See module description.

Conditions
See corresponding module information.

Learning Outcomes
The student has a basic knowledge of water chemistry and knows the most important methods for the treatment of different raw
waters for drinking and process water purposes.

Content

1. Water: hydrological cycle, physical and chemical characteristics

2. Water as solvent

3. Acid / Base systems

4. Redox reactions

5. Contents and assessment

6. Water treatment, part | (Sieving, sedimentation, flotation, filtration, membrane separation, flocculation)

7. Water treatment, part Il (Adsorption, ion exchange, gas transfer, deacidification, softening, oxidation, disinfection)

Workload
The total workload for this course is approximately 120 hours. For further information see German version.

Literature
Elective literature:

« Crittenden, J. [Ed.]: Water Treatment. Principles and Design. 2nd ed. Wiley & Sons, 2005.

+ DVGW: Wasseraufbereitung - Grundlagen und Verfahren. In: Lehr- und Handbuch Wasserversor-gung Bd.6. Oldenbourg
Industrie-Verlag, 2004.

» Frimmel, F. H.: Wasser und Gewasser. Ein Hand-buch. Spektrum Verlag, 1999.

» Grohmann, A., Hasselbarth, U., Schwerdtfeger, W.(Hrsg.): Die Trinkwasserverordnung. 4. Auflage, E. Schmid, Berlin,
2002.

+ Sigg,L., Stumm, W.: Aquatische Chemie. Eine Einfihrung in die Chemie wéssriger Lésungen und natlrlicher Gewésser.
Verlag der Fachvereine Zirich, 1994.

» Stumm, W., Morgan, J. J.: Aquatic Chemistry. Chemical Equilibria and Rates in Natural Waters. 3rd ed. Wiley & Sons,
1996.
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Course: Chemical, physical and material science aspects of plastics in the micro tech-
nology [2143500]

Coordinators: M. Worgull, D. H&ringer
Part of the modules: Microfabrication (p. 113)[WI4INGMBIMTZ2]
ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Recommendations

This Lecture can be combined with “Replication processes in micro technology” [2143893]

Intermediate examination or bachelor degree of mach/wing necessary.

Basic knowledge of the micro-system technology (but not a requirement) and interdisciplinary interest are favourable.

Learning Outcomes

Content

* Introduction to the world of the plastics
» Chemistry of the polymers - synthesis and chemical characteristics
+ Tailor-made composite / polymer blends

Physical characteristics of plastics and their description

Morphologic structure
Thermal behaviour

Time temperature - equivalence

Rheology of polymer melts
— Thermo analysis

Plastics processing in the micro technology

Application of polymers as construction material in the micro-system technology

— Composites / Compounds

MID — injection moulding of circuit carriers

Assembling and welding of plastics

Engineering with plastics

Environmental problems - biological degradable polymers

» Meaning of the plastics in the micro technology explained by examples of current developments of polymer-
based applications

— Semi conducting organic plastics
— Nano-structured polymer surfaces
— Polymer sensors (biologically, chemically, optically)

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Printouts of the lecture presentation, if applicable further scientific articles.
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Course: Cloud Computing [2511504]

Coordinators: S. Tai
Part of the modules: Emphasis in Informatics (p. 78)[WI4INFOZ2], Electives in Informatics (p. 80)[WI4INFOS3], Informatics
(p. 76)[WI4INFO1]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
The course introduces concepts, methods, and techniques of Cloud Computing for providing and consuming IT resources,
development- and runtime environments, and software applications of all kinds as Web services.

Content

Building on compute and storage virtualization, Web (service) technology, and distributed systems, Cloud Computing provides
scalable, network-centric, abstracted IT infrastructure, platforms, and software applications as on-demand services that are
billed by consumption. Innovative business models and cost efficiency are associated with Cloud Computing. The lecture
introduces Cloud Computing, covering topics such as:

» Fundamentals: Virtualization, Service-orientation
» Cloud services: laaS, PaaS, SaaS

+ Cloud storage, distributed systems architecture

« Cloud service engineering, programming models
» Cloud service quality

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Literature
Cloud Computing: Web-Based Dynamic IT Services, von C. Baun, M. Kunze, J. Nimis, S. Tai. Springer-Verlag 2011.

Remarks
The course will not be offered any more from winter term 2014/15 on. The examination will be offered latest until winter term
2015/16 (repeaters only).
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Course: Communication Systems and Protocols [23616 / 23618]

Coordinators: J. Leuthold, J. Becker, M. Hibner
Part of the modules: Optoelectronics and Optical Communication (p. 120)[WI4INGMBIMT6]
ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term en

Learning Control / Examinations
The assessment consists of a written exam (120 minutes) (following §4(2), 1 of the examination regulation).

Conditions
None.

Recommendations
Mathematics of a bachelor.
Learning Outcomes
Students

+ Will have a basic knowledge of protocols
» Will understand the purpose of layers

Knows the TCIP/IP protocol suite and can work and debug using a network analyzer program.
Content

+ Communications Fundamentals: Analog/Digital Conversion, The Channel description in Time and Frequency, Channel
Capacity, Transmission Media

Modulation Formats(brief introduction)

Networks and Layers: System Architecture, Network Layers, Layer Service Models, Peer-to-peer protocols, Medium
Access Control Protocols, Repeater/Hub/Bridge/Switch/Router/Gateway

Local Area Networks: Ethernet, Token-Ring, WiFi, WiMax, RPR

+ Packet Switched Networks: Network Layer Categorization (Circuit-Switched Networks, Burst-Switched Networks, Packet-
Switched Networks; Datagrams and Virtual Circuits; Routing

TCP/IP: TCP/IP Archictecture, the IP protocol; UDP; TCP; IP; DNS
+ Bus-Systems and Protocols

» Basics of transmitters and drivers
+ System busses (12C, V24)
* Peripheral busses (RS232, USB, Firewire)

Process busses (ASI, Profibus, CAN, LIN, FlexRay)

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Viewegraph & blackboard lecture.
Lecture notes will be handed out.

Remarks
This is a basic lecture and useful for all communications lectures.
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Course: Communications Economics [2540462]

Coordinators: J. Kraemer
Part of the modules: Information Engineering (p. 44)[WI4BWLISM7], Communications & Markets (p. 42)[WI4BWLISM5],
Telecommunications Markets (p. 66)[WI4VWL10]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation) and by submitting
written essays as part of the exercise (according to §4(2), 3 of the examination regulation). 80% of the final grade is based on
the written exam and 20% is based on assignments from the exercises. The points obtained in the exercises only apply to the
first and second exam of the semester in which they were obtained.

Conditions
None.

Recommendations

Formally, there are no prerequisites to visiting this class. The course is aimed at MA students with a solid background
in economics, preferably, but not necessarily, in Industrial Organization. The course is complementary to the course
Telekommunikations- und Internetékonomie [2561232] which is held in German and deals with more advanced topics in com-
munications economics.

Learning Outcomes

The course will provide students with an introduction to the economic, technological and legal (regulatory) foundations of
telecommunications markets. Moreover, students will get acquainted with current regulatory economic challenges, such as
local loop unbundling, regulation of the Internet, or assignment of spectrum licenses.

Content
The lessons of this course include:

» The Demand of Telecommunications Services

» Technological and Economic Principles of Telecommunications Infrastructure
+ Foundations of (Telecommunications) Regulation

* One-Way Access & Access Pricing

+ Frequency Licenses and Spectrum Assignment

» The Economics and the Design of Telecommunications Tariffs

» The Economics of the Internet

Term Paper:

Each student is required to submit a short term paper (4 pages) on a current topic in telecommunications regulation. The topic
will be presented in the first lecture and students have time for the remainder of the course to work on the term paper. The term
paper is graded and accounts for 20% of the final grade.

Tutorials:

In addition, complementary tutorials will be held every two weeks. Exercise sheets will be submitted to the students in advance.
Solutions to the exercises will be presented during the tutorials.

Workload
Der Gesamtarbeitsaufwand fir diese Lerneinheit betragt ca. 135 Stunden (4.5 Credits).

Aktivitat Arbeitsaufwand
Prasenzzeit
Besuch der Vorlesung 15 x 90min 22h 30m
Besuch der Ubung 15 x 45min 11h 15m
Vorbereitung der Vorlesung 19h 30m
Nachbereitung der Vorlesung 19h 30m
Vorbereitung der Ubung 21h 00m
Vorbereitung der Priifung 40h 15m
Prufung 1h 00m
Summe 150h 00m
Media
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+ PowerPoint
+ E-learning platform ILIAS

Literature

+ J.-J. Laffont, J. Tirole (2000): Competition in Telecommunications, MIT Press.

* R. R. Braeutigam (1989): “Optimal Policies for Natural Monopolies” in: R. Schmalensee and R. Willig (eds.): Handbook
of Industrial Organization, Vol. 2, Ch. 23, pp. 1289-1346, North-Holland

» Steger, U., Bldenbender, U., Feess, E., Nelles, D. (2008): Die Regulierung elektrischer Netze: Offene Fragen und
Ldsungsansétze, Springer

« Varian, Hal (2006): “Intermediate microeconomics: a modern approach”, 7th edition (international student edition), Norton

Remarks

The course will be offered latest until summer term 2014. The examination will be offered latest until winter term 2014/15
(repeaters only).

Industrial Engineering and Management (M.Sc.) 223
Module Handbook, Date: 21.08.2014



6 COURSES 6.1 All Courses

Course: Complexity Management [2511400]

Coordinators: D. Seese
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p- 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term en

Learning Control / Examinations

The assessment of this course consists of a written examination (60 min) (following §4(2), 1 SPO). The exam will be offered
every semester and may be repeated at every ordinary exam date.

Questions are in English, answers are possible in German or in English.

In case that only a small number of candidates apply for the examination there will be offered an oral examination according to
Section 4(2),1 of the examination regulation.

Conditions
None.

Recommendations
A basic knowledge in informatics is suitable.

Learning Outcomes

Students will be enabled to acquire abilities, methods and instruments in the area of complexity management and learn to use
them in an innovative way. The students should be enabled to find arguments for the solution of problems in this area. The basic
goal of the lecture is to enable to understand the difficulties to manage complex systems and processes.

Content

Complexity is one of the biggest challenges of our time. Central questions are: - Why humans often fail in complex situations? -
What is complexity? -What are reasons for complexity? - Which parameters are essential to control complexity? - How systems
have to be designed to reduce their complexity and to enable management of complexity?

The lecture gives a survey on fundamental results and handles the following topics: - Understanding of the difficulties pro-
duced by complex systems and complex processes - Foundations: modelling complex systems, complexity theory, descriptive,
structural and parametric complexity, dynamic systems, topology, dimension, non-linearity, chaos, randomness and emerging
structures, human shortcomings, simulation - Complexity of products and production - Complexity of markets - How to improve
complexity management? - Decision support by intelligent use of IT

Workload
See german version.

Media
The slides of the lectures will be provided on the website of the lecture.

Literature
see lecture

Remarks

The content of the lecture will permanently be adapted to actual developments. This can be the cause to changes of the
described contend and schedule.

The course “Complexity Management” will not be offered any more from summer term 2015 on. The examination will be offered
latest until summer term 2015 (repeaters only).
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Course: Computational Economics [2590458]

Coordinators: P. Shukla, S. Caton
Part of the modules: Informatics (p. 76)[WI4INFO1], Market Engineering (p. 40)[WI4BWLISM3], Electives in Informatics
(p. 80)[WI4INFOB3], Emphasis in Informatics (p. 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Winter term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation). By successful
completion of the exercises (according to §4(2), 3 of the examination regulation) 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.

Conditions
None.

Learning Outcomes
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.

Content

Examining complex economic problems with classic analytical methods usually requires making numerous simplifying assump-
tions, 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: Compu-
tational 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.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
Media

» PowerPoint

Literature
» R. Axelrod: “Advancing the art of simulation in social sciences”. R. Conte u.a., Simulating Social Phenomena, Springer,
S. 21-40, 1997.

» R. Axtel: “Why agents? On the varied motivations for agent computing in the social sciences”. CSED Working Paper No.
17, The Brookings Institution, 2000.

+ K. Judd: “Numerical Methods in Economics”. MIT Press, 1998, Kapitel 6-7.
+ A. M. Law and W. D. Kelton: “Simulation Modeling and Analysis”, McGraw-Hill, 2000.
+ R. Sargent: “Simulation model verification and validation”. Winter Simulation Conference, 1991.
+ L. Tesfation: “Notes on Learning”, Technical Report, 2004.
« L. Tesfatsion: “Agent-based computational economics”. ISU Technical Report, 2003.
Elective literature:
« Amman, H., Kendrick, D., Rust, J.: “Handbook of Computational Economics”. Volume 1, Elsevier North-Holland, 1996.

« Tesfatsion, L., Judd, K.L.: “Handbook of Computational Economics”. Volume 2: Agent-Based Computational Economics,
Elsevier North-Holland, 2006.

« Marimon, R., Scott, A.: “Computational Methods for the Study of Dynamic Economies”. Oxford University Press, 1999.
* Gilbert, N., Troitzsch, K.: “Simulation for the Social Scientist”. Open University Press, 1999.

Remarks
This course is offered in cooperation with the Institute of Applied Informatics and Formal Description Models (AIFB).
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Course: Computational Risk and Asset Management [2530371]

Coordinators: M. Ulrich
Part of the modules: Computational Finance (p. 29)[WI4BWLFBV12]

ECTS Credits Hours per week Term Instruction language
9 4/2 Winter term en

Learning Control / Examinations

The assessment is carried out as a combination of one module-wide 180 minutes written exam (Paragraph 4 (2) Nr 1 of the
exam regulation) at the end of the course and several additional performance reviews according to Paragraph 4 (2) Nr. 3. The
overall grade is the weighted average of the module-wide written exam and the additional performance reviews. The former has
a weight of 60%, whereas the latter counts for 40%. To improve the overall grade students can ask for a special project.

Conditions
None.

Recommendations
There are no formal prerequisites for this course. Nevertheless, having heard Investments (Module Essentials of Finance) and
Optimization will facilitate the transition into the Computational Finance Module.

Learning Outcomes

The objective of this course is to become familiar with empirical and numerical algorithms necessary for quantitative asset and
risk management.

The students will learn how to empirically estimate the return characteristics of assets (expected return, volatility, and cross-
correlations) using simulated and real-world data and apply them to the strategic portfolio allocation concept of Markowitz.
Also they are capable to understand the intuition and algorithm behind empirical methods and obtain an understanding and
working knowledge of important numerical concepts.

Content

Markowitz portfolio optimization (empirical and numerical implementation)

Time-Series methods (ARMA, predictions, impulse response functions, Wold decomposition, VAR, Granger causality, unit roots,
cointegration)

Maximum-Likelihood and Kalman Filtering

CAPM, Fama/French and Fama/MacBeth regressions to estimate risk premia (i.e. expected returns on investment)
Generating random numbers

Techniques for Monte Carlo Simulations

numerical root finding

numerical optimziation

numerical integration of ode’s,and sde’s .

analytical solution to simple ode’s and sde’s

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

Media
Lecture notes, papers, computer code

Literature
Lecture notes and papers will be distributed at the beginning of the course.

Remarks
The course is held in English.
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Course: Corporate Financial Policy [2530214]

Coordinators: M. Ruckes
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11], Economic Theory and its
Application in Finance (p. 70)[WI4VWL14], Applied Strategic Decisions (p. 61)[WI4VWL2]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term en

Learning Control / Examinations

Conditions
None.

Learning Outcomes
Students are told profound knowledge about appropriate financing of firms.

Content
The course deals with the theory of corporate finance:

» Financing contracts

 Financing capacity

* Issuance of securities

+ Capital structure

+ Payout policy

* Liquidity management

» Corporate acquisitions and restructurings

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:
Tirole, J. (2006): The Theory of Corporate Finance. Princeton University Press.

Industrial Engineering and Management (M.Sc.) 227
Module Handbook, Date: 21.08.2014



6 COURSES 6.1 All Courses

Course: Current Issues in the Insurance Industry [2530350]

Coordinators: W. Heilmann
Part of the modules: Insurance Management Il (p. 31)[WI4BWLFBV7], Insurance Management | (p. 30)[WI4BWLFBV6]

ECTS Credits Hours per week Term Instruction language
2 2/0 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (according to Section 4 (2), 1 of the examination regulation) .
The exam takes place every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
For the understanding of this course knowledge of Private and Social Insurance [2530050] is required.

Learning Outcomes
Knowledge and understanding of important current characteristics of insurance, e.g. insurance markets, lines, products,
investment, company pension schemes, corporate structures and governance as well as controlling.

Content
Current topics in insurance markets.

Workload
The total workload for this course is approximately 60 hours. For further information see German version.

Literature

Elective literature:

Farny, D. Versicherungsbetriebslehre. Verlag Versicherungswirtschaft; Auflage: 5. 2011

Koch, P. Versicherungswirtschaft - Ein einfiihrender Uberblick. Verlag Versicherungswirtschaft. 2005
Tonndorf, F, Horn, G., and Bohner, N. Lebensversicherung von A-Z. Verlag Versicherungswirtschaft. 1999
Farstenwerth, J., andWeil3, A. Versicherungsalphabet (VA). Verlag Versicherungswirtschaft. 2001

Buttler, A. Einflihrung in die betriebliche Altersversorgung. Verlag Versicherungswirtschaft. 2008

Liebwein, P. Klassische und moderne Formen der Riickversicherung. Verlag Versicherungswirtschaft. 2009
Gesamtverband der Deutschen Versicherungswirtschaft. Jahrbuch 2011 Die deutsche Versicherungswirtschatt.
http://www.gdv.de/wp-content/uploads/2011/11/GDV_Jahrbuch_2011.pdf. 2011

Deutsch, E. Das neue Versicherungsvertragsrecht. Verlag Versicherungswirtschaft. 2008

Schwebler, Knauth, Simmert. Kapitalanlagepolitik im Versicherungsbinnenmarkt. 1994

Seng. Betriebliche Altersversorgung. 1995

von Treuberg, Angermayer. Jahresabschluss von Versicherungsunternehmen. 1995

Remarks
Block course. For organizational reasons, please register with the secretay of the chair: thomas.mueller3@kit.edu.
The credits have been changed from 2,5 to 2.
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Course: Customer Relationship Management [2540508]

Coordinators: A. Geyer-Schulz
Part of the modules: Advanced CRM (p. 36)[WI4BWLISM1]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Winter term en

Learning Control / Examinations

Assessment consists of a written exam of 1 hour length following §4 (2), 1 of the examination regulation and by submitting
written papers as part of the exercise following §4 (2), 3 of the examination regulation.

The course is considered successfully taken, if at least 50 out of 100 points are acquired in the written exam. In this case, all
additional points (up to 10) from excersise work will be added. The grades of this lecture are assigned following the table below:

Grade  Minimum points

1.0 95
1.3 90
1.7 85
2.0 80
2.3 75
2.7 70
3.0 65
3.3 60
3.7 55
4.0 50
5.0 0

Conditions

None.

Learning Outcomes
The students

+ understand service management as an economic basis for Customer Relationship Management and learn the resulting
consequences for the management, the organisation itself and their departments,

design and develop service concepts and service systems at a conceptual level,
+ work on case studies in the CRM-area in small groups with limit time,

learn English as the technical language in the area of CRM and consult internationale literature from this field for the case
studies.

Content

The course begins with an introduction into Service Management as the strategic concept which also covers all CRM applica-
tions. The course is divided in the basics of Service Management as well as different topics within this concept like external and
internal marketing, quality management and organizational requirements.

Workload
The total workload for this course is approximately 135 hours (4.5 credits).

Activity Workload
Attendance time
Attendance of lecture 15 x 90min 22h 30m
Attendance of exercise 7 x 90min 10h 30m
Self-study
Preparation of lecture 22h 30m
Wrap-up of lecture 22h 30m
Preparation of excercise 25h 00m
Preparation of assessment 31h 00m
Assessment 1h 00m
Sum 135h 00m

Media

Slides, Audio, Reader
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Literature

Christian Grénroos. Service Management and Marketing : A Customer Relationship Management Approach. Wiley, Chichester,
2nd edition, 2000.

Elective literature:

Jill Dyché. The CRM Handbook: A Business Guide to Customer Relationship Management. Addison-Wesley, Boston, 2nd
edition, 2002.

Ronald S. Swift. Accelerating Customer Relationships: Using CRM and RelationshipTechnologies. Prentice Hall, Upper Saddle
River, 2001.

Stanley A. Brown. Customer Relationship Management: A Strategic Imperative in theWorld of E-Business. John Wiley, Toronto,
2000.
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Course: Data Mining [2520375]

Coordinators: G. Nakhaeizadeh
Part of the modules: Statistical Methods in Risk Management (p. 87)[WI4STAT2]

ECTS Credits Hours per week Term Instruction language
5 2 Winter / Summer Term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes

Content
Part one: Data Mining
Why Data Mining?
» What is Data Mining?
+ History of Data Mining
+ Conferences and Journals on Data Mining
Potential Applications
+ Data Mining Process:
Business Understanding
» Data Understanding
+ Data Preparation
» Modeling
Evaluation
Deployment
Interdisciplinary aspects of Data Mining
+ Data Mining tasks
+ Data Mining Algorithms (Decision Trees, Association Rules,
» Regression, Clustering, Neural Networks)
» Fuzzy Mining
* OLAP and Data Warehouse
+ Data Mining Tools
» Trends in Data Mining

Part two: Examples of application of Data Mining
+ Success parameters of Data Mining Projects
* Application in industry
* Application in Commerce

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Literature
U. Fayyad, G. Piatetsky-Shapiro, P. Smyth, R. Uthurusamy, editors, Advances in Knowledge Discovery and Data Mining,
AAAI/MIT Press, 1996 (order on-line from Amazon.com or from MIT Press).

+ Jiawei Han, Micheline Kamber, Data Mining : Concepts and Techniques, 2nd edition, Morgan Kaufmann, ISBN
1558609016, 2006.

+ David J. Hand, Heikki Mannila and Padhraic Smyth, Principles of Data Mining , MIT Press, Fall 2000

Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning: Data Mining, Inference, and
Prediction, Springer Verlag, 2001.

Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Introduction to Data Mining, Pearson Addison wesley (May, 2005).
Hardcover: 769 pages. ISBN: 0321321367

Ripley, B.D. (1996) Pattern Recognition and Neural Networks, Cambridge: Cambridge University Press.

+ lan witten and Eibe Frank, Data Mining: Practical Machine Learning Tools and Techniques, 2nd Edition, Morgan Kauf-
mann, ISBN 0120884070, 2005.
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6 COURSES 6.1 All Courses

Course: Database Systems and XML [2511202]

Coordinators: A. Oberweis
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p. 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term de

Learning Control / Examinations
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.

Conditions
None.

Learning Outcomes
Students

» know the basics of XML and generate XML documents,
+ are able to use XML database systems and to formulate queries to XML documents,
» know to assess the use of XML in operational practice in different application contexts.

Content

Databases are a proven technology for managing large amounts of data. The oldest database model, the hierarchical model,
was replaced by different models such as the relational or the object-oriented data model. The hierarchical model became
particularly more important with the emergence of the extensible Markup Language XML. XML is a data format for structured,
semi-structured, and unstructured data. In order to store XML documents consistently and reliably, databases or extensions
of existing data base systems are required. Among other things, this lecture covers the data model of XML, concepts of XML
query languages, aspects of storage of XML documents, and XML-oriented database systems.

Workload
Warning: not a valid latex tabular environment.

Media
Slides, access to internet resources.

Literature
+ M. Klettke, H. Meyer: XML & Datenbanken: Konzepte, Sprachen und Systeme. dpunkt.verlag 2003
+ H. Schdning: XML und Datenbanken: Konzepte und Systeme. Carl Hanser Verlag 2003
» W. Kazakos, A. Schmidt, P. Tomchyk: Datenbanken und XML. Springer-Verlag 2002
* R. Elmasri, S. B. Navathe: Grundlagen der Datenbanksysteme. 2009
* G. Vossen: Datenbankmodelle, Datenbanksprachen und Datenbankmanagementsysteme. Oldenbourg 2008
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6 COURSES 6.1 All Courses

Course: Data Protection Law [24018]

Coordinators: G. Sydow
Part of the modules: Governance, Risk & Compliance (p. 153)[WI4INGRC], Public Business Law (p. 152)[WI4JURA6]

ECTS Credits Hours per week Term Instruction language
3 2/0 Winter term de

Learning Control / Examinations
The assessment consists of an written exam (approx. 60 min.) according to § 4(2), 1 SPO.

Conditions
None.

Recommendations

Parallel to the lectures tutoria are offered in which legal thinking and argumentation is practised. Their attendance is strongly
recommended.

During the semester, test exams to each lecture are offered with extensive coaching. During the lecture-free time, a Q-and-A-
lecture is offered.Details on the homepage of the ZAR (www.kit.edu/zar)

Learning Outcomes

Increasing significance of information technology for data processing and interconnectedness of the society by means of
telecommunication does not only enhance the social and economical relevance of data in general, it raises the question about
legal rules for the protection of personalised data as well. The problem for those who are responsible for the application of law
is that national rules in this area are in constant flux due to technological progress and Europeanisation of law. Additionally
there is a vast number of sector-specific regulation (such as labour law). Bearing all this in mind, the lecture’s main focus is
the presentation of the basic principles of the German Federal Act on Data Protection (Bundesdatenschutzgesetz). In doing
s0, new concepts of data protection like self-data protection or system data protection will be analysed. A further focal point
is the examination of evolution of sector-specific data protection law, considering as example regulation of data protection in
connection with teleservice or mediaservice. Students should learn how to negotiate their ways in the interaction of different
levels of legal norms and solve simple problems of data protection law.

Content

After illustrating contents and history of data protection law there will be presented backgrounds with respect to Community
law and under constitutional law. Further on, the German Federal Act on Data Protection will be focussed. At this will be set
forth basic principles of regulation (such as necessity), personalised data as an object of regulation, rights of those who are
affected as well as the legitimacy of different procedures of data processing. Oranisational regulations, particularly data security
official will be approached as well. Further on, in a case study current concepts of data protection and the problem of video
surveillance will be discussed. Finally, there are three units on sector-specific regulation of telecommunication and teleservice /
mediaservice.

Workload
90h

Media
extensive script with cases; content structure, further information in the lectures

Literature

Will be announced in the course.
Elective literature:

Wil be announced in the course.

Remarks
In cooperation with the House of Competence, Students should be rhetorical trained asking and answering questions (short-
answer-and-question-technique). Therefor most likely a coach will attend several lessons.
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6 COURSES 6.1 All Courses

Course: Derivatives [2530550]

Coordinators: M. Uhrig-Homburg
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 1 (p. 26)[WI4BWLFBV1], Finance 3
(p. 28)[WI4BWLFBV11]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes

The objective of the Derivatives lecture is to become familiar with financial markets, especially derivatives markets. Traded
securities and frequently used trading strategies will be introduced. Furthermore the pricing of derivatives will be derived and
their use in risk management will be discussed.

Content

The lecture deals with the application areas and valuation of financial derivatives. After an overview of the most important
derivatives and their relevance, forwards and futures are analysed. Then, an introduction to the Option Pricing Theory follows.
The main emphasis is on option valuation in discrete and continuous time models. Finally, construction and usage of derivatives
are discussed, e.g. in the context of risk management.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Slides, Exercises/Exercise sheets

Literature
» Hull (2012): Options, Futures, & Other Derivatives, Prentice Hall, 8th Edition

Elective literature:
Cox/Rubinstein (1985): Option Markets, Prentice Hall
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6 COURSES 6.1 All Courses

Course: Design Thinking [2545010]

Coordinators: O. Terzidis, Dr. Kneisel, Dr. H. Haller, P. Nitschke
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1], Innovation Management
(p. 56)[WI4BWLENT2]
ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
Methods and tools of the Design Thinking approach will be learned and - more than that - actively practiced. This includes
leaving class and work on hands on solutions.

Content
See German version.

Workload

Time of attendance: 30 hours
Studying at home: 30 hours
Exam preparation: 30 hours

Literature
See German version.

Remarks
The seminar content will be published on the website of the institute.
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6 COURSES 6.1 All Courses

Course: Developing Business Models for the Semantic Web [2513305]

Coordinators: R. Studer, M. Maleshkova, F. Keppmann
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
Non exam assessment (seminar paper) (following §4(2), 3 of the examination regulation).

Conditions
None.

Recommendations

As a recommendation to attending the seminar, basic knowledge about semantic technologies and concepts should be available.
This may be acquired by attending one of the following lectures — Wissensmanagement, Semantic Web Technologies 1,
Semantic Web Technologies 2 or by studying related literature. Furthermore the topic entrepreneurship should be of interest.

Learning Outcomes
The Student

+ analyzes and develops in small teams a business model from an idea to a complete business plan or
» treats a special topic from the area of Semantic Web in businesses and entrepreneurships.

* learns about basic concepts and problem areas and considers these while building the business plan for a particular
business idea.

+ understands and considers the viewpoints of different stakeholders in the area of entrepreneurships and their influences
on an own business idea.

Content

Semantic technologies such as RDF, SPARQL, OWL, and RIF are still standardised only in their first versions. Still, the multitude
of integrated technologies provides the basis for development of new applications and creates, with the help of the initial
standardisations, a foundation for attracting investors. The potential and future developments in the field are exemplified by
the growing popularity and importance of data, being published as Linked Data, as well as by the increase in applications
developed outside the scope of research. The seminar “Developing Business Models for the Semantic Web” aims to explore
these opportunities for new business models und business ventures.

The seminar takes place on a weekly basis and consists of two main parts. The first part is a series of presentations, held by
external experts who share their experience in the area of entrepreneurship. The aim is to engage a wide variety of presenters,
including applicants to programs for supporting young business ventures, startup founders, and people in leadership positions
in established companies. Further guest lecturers include experts in the field of business and startup development, tax and
enterprise law, as well as entrepreneurs, who have sold their startups or had to give up their ideas.

The second part consists of the contributions of seminar participants. They are required to develop a business model, starting
with the initial idea and building it up to a complete business plan. This development process is accompanied by feedback
sessions, pitches, mid-term presentations and a final presentation. The student presentations alternate with presentations
given by external experts. Furthermore, besides on the development of a business plan, student can work on a specific topic
such as “Analysing Existing Business Models on the Web” or “Using Open Source in Startups”.

The seminar pass can be obtained by submitting a completed seminar thesis (i.e. the business plan or the specific topic) and
by regularly attending the seminar presentations.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Document Management and Groupware Systems [2511212]

Coordinators: S. Klink
Part of the modules: Emphasis in Informatics (p. 78)[WI4INFOZ2], Electives in Informatics (p. 80)[WI4INFOS3], Informatics
(p. 76)[WI4INFO1]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an 1h written exam in the first week after lecture period according to Section 4(2), 1 of the
examination regulation).

Conditions
None.

Learning Outcomes

Students master the basics of integration and structure of document management systems (DMS) and know the complete DMS
process - from document capture of the archiving until retrieval. Students know how to realize operative workflows. They know
which activities are needed to carry out the conceptual design and installation of DMS and they are able to apply a DMS as an
archive system, workflow system and retrieval system. Furthermore, they know groupware systems exemplarily and can use
them for collaborative tasks.

Content

The lecture gives basics of document management and groupware systems. It covers different system categories, their
interaction and their use areas and illustrates this with concrete examples. These include document management in the
strict sense, scanning, Document Imaging (acquisition and visualization of scanned documents), indexing, electronic archiving,
retrieval of relevant documents, workflow, groupware, and office communications.

Workload

Workload: 120h overall,

Lecture 30h

Review and preparation of lectures 60h
Exam preparation 29h

Exam 1h

Media
Slides, access to internet resources.

Literature

 Klaus Gétzer, Udo Schneiderath, Berthold Maier, Torsten Komke: Dokumenten-Management. Dpunkt Verlag, 2004, 358
Seiten, ISBN 3-8986425-8-5

 Jurgen Gulbins, Markus Seyfried, Hans Strack-Zimmermann: Dokumenten-Management. Springer, Berlin, 2002, 700
Seiten, ISBN 3-5404357-7-8

« Uwe M. Borghoff, Peter Rédig, Jan Scheffcyk, Lothar Schmitz: Langzeitarchivierung — Methoden zur Erhaltung digitaler
Dokumente. Dpunkt Verlag, 2003, 299 Seiten, ISBN 3-89864-258-5

Elective literature:
Further literature is given in each lecture individually.
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6 COURSES

6.1

All Courses

Course: IT-based Road Design [6233901]

Coordinators: M. Zimmermann
Part of the modules: Safety, Computing and Law in Highway Engineering (p. 125)[WI4INGBGU9]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
See module description.

Conditions
See corresponding module information.

Learning Outcomes
See German version.

Content
Workload

The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: eEnergy: Markets, Services, Systems [2540464]

Coordinators: C. Weinhardt
Part of the modules: Market Engineering (p. 40)[WI4BWLISM3], Energy Economics and Energy Markets
(p. 49)[WI4BWLIIP4], Information Engineering (p. 44)[WI4BWLISM7]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation). By successful
completion of the exercises (according to §4(2), 3 of the examination regulation) 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.

Conditions
None.

Learning Outcomes

The student
+ understands the tasks and basic structure of the energy economy, in particular concerning electricity markets,
 understands the change in the energy economy and the necessity for the development of a Smart Grid,
» knows the market mechanisms in the energy market and their role in coordination and allocation of electric energy,
« is able to describe the relation between OTC, spot and balancing energy markets,
» knows the regulation specifications for energy markets and can reflect them critically,
+ is able to model smart grid mechanisms and to evaluate them by simulation based methods.

Content
Scope of the lecture eEnergy: Markets, Services, Systems is economics and information management in energy markets. Inte-
gration of the growing number of renewable energy sources imposes new challenges on energy markets and the power system.
To improve coordination between supply and demand it is necessary to interlink centralized and decentralized generators as
well as consumers by means of ICT. Current electricity networks are extended by intelligent IT components thus incorporating
the “Smart Grid”. Existing market structures for electricity have to be adjusted for a successful implementation of demand side
management and integration of an increasing number of renewable energy producers as well as electric vehicles. Apart from
regulatory and economic concepts, methods for modeling and analysis of energy markets are introduced and explained during
the course.
The lecture is structured as follows:
1. Electricity Markets
Market Models, EEX (spot and futures market), OTC Trading, Market Coupling
2. Regulation
Charges and Incentives, Network Congestion (Management)
3. Demand Side Management
Smart Meters, Tariffs, Price Elasticity, Storage Systems, Electric Mobility

4. Modeling and Analysis of Energy Markets

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
Media

+ PowerPoint

 E-learning platform ILIAS

Literature
« Erdmann G, Zweifel P. Energieékonomik, Theorie und Anwendungen. Berlin Heidelberg: Springer; 2007.

« Grimm V, Ockenfels A, Zoettl G. Strommarktdesign: Zur Ausgestaltung der Auktionsregeln an der EEX *. Zeitschrift fiir
Energiewirtschaft. 2008:147-161.

+ Stoft S. Power System Economics: Designing Markets for Electricity. IEEE; 2002.,

 Strobele W, Pfaffenberger W, Heuterkes M. Energiewirtschaft: Einflihrung in Theorie und Politik. 2nd ed. Minchen:
Oldenbourg Verlag; 2010:349.

Remarks
The lecture has also been added in the IIP Module Basics of Liberalised Energy Markets.
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6 COURSES 6.1 All Courses

Course: Efficient Energy Systems and Electric Mobility [2581006]

Coordinators: R. McKenna, P. Jochem
Part of the modules: Energy Economics and Technology (p. 50)[WI4BWLIIP5]

ECTS Credits Hours per week Term Instruction language
385 2/0 Summer term en

Learning Control / Examinations

Conditions
None.

Learning Outcomes
» Understand the concept of energy efficiency as applied to specific systems
+ Obtain an overview of the current trends in energy efficiency
+ Be able to determine and evaluate alternative methods of energy efficiency improvement
 Overview of technical and economical stylized facts on electric mobility

+ Judging economical, ecological and social impacts through electric mobility

Content

This lecture series combines two of the most central topics in the field of energy economics at present, namely energy efficiency
and electric mobility. The objective of the lecture is to provide an introduction and overview to these two subject areas, including
theoretical as well as practical aspects, such as the technologies, political framework conditions and broader implications of
these for national and international energy systems.

The energy efficiency part of the lecture provides an introduction to the concept of energy efficiency, the means of affecting it
and the relevant framework conditions. Further insights into economy-wide measurements of energy efficiency, and associated
difficulties, are given with recourse to several practical examples. The problems associated with market failures in this area are
also highlighted, including the Rebound Effect. Finally and by way of an outlook, perspectives for energy efficiency in diverse
economic sectors are examined.

The electric mobility part of the lecture examines all relevant issues associated with an increased penetration of electric vehicles
including their technology, their impact on the electricity system (power plants and grid), their environmental impact as well as
their optimal integration in the future private electricity demand (i.e. smart grids and V2G). Besides technical aspects the user
acceptance and behavioral aspects are also discussed.

Workload
The total workload for this course is approximately 105.0 hours. For further information see German version.

Media
Media will likely be provided on the e-learning platform ILIAS.

Literature
Will be anounced in the lecture.
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6 COURSES 6.1 All Courses

Course: Efficient Algorithms [2511100]

Coordinators: H. Schmeck
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p- 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations

The assessment consists of assignments or of a bonus exam (wrt §4 (2), 3 SPO), and a written exam (60 min.) in the week
after the end of the lecturing periodwrt (§4 (2), 1 SPO).

If the mark obtained in the written exam is in between 1.3 and 4.0, a successful completion of the assignments or the bonus
exam will improve the mark by one level (i.e. by 0.3 or 0.4).

Deviations from this type of assessment are announced at the beginning of this course.

Conditions
credits for the Informatics modules of years 1 and 2.

Learning Outcomes

The student will learn how to use methods and concepts of efficient algorithms and how to demonstrate adequate innovative
capabilities with respect to the used methods.

This course emphasizes the teaching of advanced concepts for the design and application of algorithms, data structures, and
computer infrastructures in relation to their applicability in the real world. Based on a fundamental understanding of the covered
concepts and methods, students should know how to select appropriate concepts and methods for problem settings in their
professional life, and, if necessary, to extend and apply them in an adequate form. The students should be enabled to find
adequate arguments for justifying their chosen problem solutions.

Content

In a problem oriented way the course presents systematic approaches to the design and analysis of efficient algorithms using
standard tasks of information processing as generic examples. Special emphasis is put on the influence of data structures
and computer architectures on the performance and cost of algorithms.In particular, the course emphasizes the design and
analysis of algorithms on parallel computers and in hardware, which is increasingly important considering the growing presence
of multicore architectures.

Workload
see german file

Media

» powerpoint slides with annotations using a tablet pc
+ access to applets and Internet ressources
* lecture recording (camtasia)

Literature

Akl, S.G.: The Design and Analysis of Parallel Algorithms. Prentice-Hall, Englewood Cliffs, New Jersey,1989.
Borodin, Munro: The Computational Complexity of Algebraic and Numeric Problems (Elsevier 1975)
Cormen, Leiserson, Rivest: Introduction to Algorithms (MIT Press)

Sedgewick: Algorithms (Addison-Wesley) (many different versions available)

Elective literature:

will be announced in class
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6 COURSES 6.1 All Courses

Course: eFinance: Information Engineering and Management for Securities Trad-
ing [2540454]

Coordinators: C. Weinhardt
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11], Market Engineering
(p. 40)[WI4BWLISM3]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Winter term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation) and by submitting
written essays as part of the exercise (according to §4(2), 3 of the examination regulation). 70% of the final grade is based on
the written exam and 30% is based on assignments from the exercises. The points obtained in the exercises only apply to the
first and second exam of the semester in which they were obtained.

Conditions
None.

Learning Outcomes
The students

« are able to understand the theoretical and pracitical aspects of securitites trading,

« are able to handle the relevant electronic tools for the evaluation of financial data,

+ are able to identify the incentives of the traders for participation in different market plattforms,

+ are able to analyse capital marketplaces concerning their efficiency, weaknesses and technical configuration,
« are able to apply theoretical methods of econometrics,

+ are able to understand, criticize and present articles with a finance-scientific background,

learn to elaborate solutions in a team.

Content

The theoretical part of the course examines the New Institutions Economics which provides a theoretically found explanation
for the existence of markets and intermediaries. Building upon the foundations of the market micro structure, several key
parameters and factors of electronic trading are examined. These insights gained along a structured securities trading process
are complemented and verified by the analysis of prototypical trading systems developed at the institute as well as selected
trading systems used by leading exchanges in the world. In the more practical-oriented second part of the lecture, speakers from
practice will give talks about financial trading systems and link the theoretical findings to real-world systems and applications.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media

» Powerpoint presentations
« recorded lecture available on the internet

Literature

+ Picot, Arnold, Christine Bortenléanger, Heiner Réhrl (1996): “Bérsen im Wandel”. Knapp, Frankfurt

"

 Harris, Larry (2003): “Trading and Exchanges - Market Microstructure for Practitioners
York

. Oxford University Press, New

Elective literature:
» Gomber, Peter (2000): “Elektronische Handelssysteme - Innovative Konzepte und Technologien”. Physika Verlag, Heidel-
berg

» Schwartz, Robert A., Reto Francioni (2004): “Equity Markets in Action - The Fundamentals of Liquidity, Market Structure
and Trading”. Wiley, Hoboken, NJ

Industrial Engineering and Management (M.Sc.) 242
Module Handbook, Date: 21.08.2014



6 COURSES

6.1

All Courses

Course: Characteristics of Transportation Systems [6232806]

Coordinators: P. Vortisch
Part of the modules: Fundamentals of Transportation (p. 128)[WI4INGBGU15]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4(2), 2 of the examination regulation.

Conditions
See module description.

Learning Outcomes
See German version.

Content
Workload

The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Electric Rail Vehicles [2114346]

Coordinators: P. Gratzfeld
Part of the modules: Track Guided Transport Systems / Engineering (p. 135)[WI4INGBGU20]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The assessment will consist of a oral exam (20 min) according to §4 (2), 2 of the examination regulation.

The exam is offered each semester. The re-examination is offered upon prior agreement with the interested participants and not
later than the next regular examination date.

Conditions
See module description.

Recommendations
none

Learning Outcomes

The students know the history of electric traction in railway transportation from the very beginning to modern vehicles with
three-phase traction drives.

They know the basics of railway transportation, vehicle dynamics and wheel-rail-contact and can deduct the requirements for
electric rail vehicles out of it.

They understand purpose, design and functionality of electric traction drives.

They learn about the different systems of traction power supply with its advantages and disadvantages.

They are informed about actual concepts and new developments in the field of electric railway vehicles.

Content

History of electric traction with railway vehicles, economic impact

Vehicle dynamics: running resistance, tractive effort diagram, running cycles

Wheel-rail-contact

Electric drives: traction motors, power conversion, drives for vehicles at dc and ac lines, dieselelectric vehicles, multi system
vehicles, axle drives, transmission of tractive effort to the rails

Traction power supply: networks, substations, inductive power supply, energy management

Modern vehicle concepts for mass transit and main line

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
All slides are available for download (llias-platform).

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

Industrial Engineering and Management (M.Sc.) 244
Module Handbook, Date: 21.08.2014



6 COURSES 6.1 All Courses

Course: Elements of Technical Logistics [2117096]

Coordinators: M. Mittwollen, Madzharov
Part of the modules: Technical Logistics (p. 101)[WI4INGMB27], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
6 3/1 Winter term de

Learning Control / Examinations
The assessment consists due to the number of attendees, of an oral or a written exam according to Section 4 (2), 1 of the
examination regulation.

Conditions
LV 2117095 must be passed successfully - examination dates are sequenced accordingly.

Recommendations
None.

Learning Outcomes
Students are able to:
 Describe elements and systems of technical logistics,
» Model and calculate structures and functions of special conveying machines,
+ Describe interdependence of material flow systems and technique quantitatively and qualitatively and
» Equip material flow systems with appropriate machines.

Content

material flow systems and their (conveying) technical components

mechanical behaviour of conveyors;

structure and function of conveyor machines; elements of intralogistics (belt conveyor, racks, automatic guided vehicles, fan-in,
bifurcation, and etc.)

sample applications and calculations in addition to the lectures inside practical lectures

Workload
See German version.

Media
supplementary sheets,projector, blackboard

Literature
recommendations during lectures
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6 COURSES 6.1 All Courses

Course: Elements of Technical Logistics and Project [2117097]

Coordinators: M. Mittwollen, Madzharov
Part of the modules: Technical Logistics (p. 101)[WI4INGMB27], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
6 4 Winter term de

Learning Control / Examinations
Lesson: after each lesson period; oral / written (if necessary) => (look at “Studienplan Maschinenbau”); (counts two-thirds);
Project: presentation, marked (counts one third)

Conditions
None.

Recommendations
previous / parallel visit of LV 21177095 “Grundlagen der Technischen Logistik”

Learning Outcomes
Students are able to:

» Describe elements and systems of technical logistics,

» Model and calculate structures and functions of special conveying machines,

+ Describe interdependence of material flow systems and technique quantitatively and qualitatively,
» Equip material flow systems with appropriate machines and

» Judge about systems in place and justify it in front of subject related persons.

Content

mechanical behaviour of conveyors;

structure and function of conveyor machines; elements of intralogistics (belt conveyor, racks, automatic guided vehicles, fan-in,
bifurcation, and etc.)

sample applications and calculations in addition to the lectures inside practical lectures

Self manufacturing of a project report to recesses the topic.

Workload
See German version.

Media
supplementary sheets,projector, blackboard

Literature
recommendations during lectures
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6 COURSES 6.1 All Courses

Course: Emissions into the Environment [2581962]

Coordinators: U. Karl
Part of the modules: Industrial Production Il (p. 45)[WI4BWLIIP2]

ECTS Credits Hours per week Term Instruction language
3,5 2/0 Winter term de

Learning Control / Examinations
The assessment consists of an oral (30 minutes) or a written (60 minutes) exam (following §4(2), 1 of the examination regulation).
The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Learning Outcomes
The student should identify problems of industrial pollution control.
The student knows solutions to these problems and their ways of application.

Content

The course will provide an overview of sources of air pollution, waste and municipal waste; methods to monitor and to
reduce/manage pollutant flows; regulatory framework on national and international level.

A Air pollution control

+ Indtroduction and definitions
+ Sources an dpoluutants
* Regulatory framework
+ Emission monitoring
+ Air pollution control measures
B Waste management and Recycling
* Introduction and regulatory framework
« Statistics and logistics
* Recycling and disposal
» Waste treatment
C Waste water treatment

+ Municipal waste water treatment systems
» Sewage sludge disposal

Workload
Total effort required will account for approximately 105h (3.5 credits).

Media
Media will be provided on learning platform.

Literature
Will be announced in thecourse.
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6 COURSES

6.1

All Courses

Course: Transportation Data Analysis [6232901]

Coordinators: M. Kagerbauer, T. Streit
Part of the modules: Transportation Modelling and Traffic Management (p. 129)[WI4INGBGU16]

ECTS Credits Hours per week Term Instruction language
3 11 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4(2), 2 of the examination regulation.

Conditions
See module description.

Learning Outcomes
See German version.

Content
Workload

The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Emulsifying and Dispersing [22229]

Coordinators: Kéhler
Part of the modules: Specialization in Food Process Engineering (p. 143)[WI4INGCV4]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (25 min) (according to §4 (2), 2 of the examination regulation). The exam takes place
in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
None.

Learning Outcomes
The student

» Knows product categories in which emulsifying and dispersion technologies are applied and can give reasons for it.

» knows and understands the basic unit operations and processes found in emulsion/dispersion production. He/she is able
to understand and explain the influence of different process parameters on product quality.

» Knows different processes used in industrial production of emulsions and dispersions. He/she knows and understands
how they work and is able to explain disruption and stabilization principles found. He/she is able to choose an adequate
process and explain the relevance of processing parameters for a given product and is able to explain his/her choice.

Content

The lecture “emulsifying and dispersing” has the target to introduce the two basic operations of chemical engineering and to
show how they are used today. Contents of the lectures are the definitions of the basic concepts, introduction to the mechanisms,
presentation of representative machines for the production of dispersions, visit the pilot plant, identification of criteria for choosing
the right equipment, introduction to current research topics in the field of emulsifying and dispersing.

Workload
The total workload for this course is approximately 120 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Theory of endogenous growth [2561503]

Coordinators: I. Ott
Part of the modules: Innovation and growth (p. 74)[WI4VWLIWW1], Macroeconomic Theory (p. 65)[WI4VWL8], Growth
and Agglomeration (p. 68)[WI4VWL12]

ECTS Credits Hours per week Term Instruction language
45 2/1 Winter term de

Learning Control / Examinations

The assessment consists of a written exam (60 min) according to Section 4(2), 1 of the examination regulation. The exam takes
place in every semester. Re-examinations are offered at every ordinary examination date.

Students will be given the opportunity of writing and presenting a short paper during the lecture time to achieve a bonus on the
exam grade. If the mandatory credit point exam is passed, the awarded bonus points will be added to the regular exam points.
A deterioration is not possible by definition, and a grade does not necessarily improve, but is very likely to (not every additional
point improves the total number of points, since a grade can not become better than 1). The voluntary elaboration of such a
paper can not countervail a fail in the exam.

Conditions
None.

Recommendations
Basic knowledge of micro- and macroeconomics is assumed, as taught in the courses Economics | [2600012], and Economics
11 [2600014]. In addition, an interest in quantitative-mathematical modeling is required.

Learning Outcomes
Students shall be given the ability to understand, analyze and evaluate selected models of endogenous growth theory.

Content

+ Basic models of endogenous growth
» Human capital and economic growth
» Modelling of technological progress
+ Diversity Models

» Schumpeterian growth

« Directional technological progress

« Diffusion of technologies

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media

* lecture slides
* exercises

Literature
Excerpt:

» Acemoglu, D. (2008): Introduction to modern economic growth. Princeton University Press, New Jersey.

+ Aghion, P., Howitt, P. (2009): Economics of growth, MIT-Press, Cambridge/MA.

 Barro, R.J., Sala-I-Martin, X. (2003): Economic Growth. MIT-Press, Cambridge/MA.

+ Sydsaeter, K., Hammond, P. (2008): Essential mathematics for economic analysis. Prentice Hall International, Harlow.

» Sydsaeter, K., Hammond, P., Seierstad, A., Strom, A., (2008): Further Mathematics for Economic Analysis, Second
Edition, Pearson Education Limited, Essex.
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6 COURSES 6.1 All Courses

Course: Energy and Environment [2581003]

Coordinators: U. Karl, n.n.
Part of the modules: Environmental Economics (p. 64)[WI4VWL5], Energy Economics and Technology
(p- 50)[WI4BWLIIP5]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term de

Learning Control / Examinations
The examination will be in form of an written exam acc. to §4(2), 2 ER.

Conditions
None.

Learning Outcomes
The student should identify environmental problems of energy from fossil fuels. The student can identify appropriate technologies
for pollution control. The student knows methods for assessing environmental problems and their ways of application.

Content
The focus of the lecture is put on environmental impacts of fossil fuel conversion and related assessment methods. The list of
topics is given below.

» Fundamentals of energy conversion
+ Air pollutant formation from fossil fuel combustion
+ Control of air pollutant emissions from fossil-fuelled power plants.

Measures to improve conversion efficiency of fossil fuelled power plants.

External effects of energy supply (Life Cycle Assessment of selected energy systems)

Integrated Assessment models supporting the European Thematic Strategy on Air

Cost-effectiveness analyses and cost-benefit analyses of air pollution control measures
» Monetary evaluation of external effects of energy supply (external costs)

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
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6 COURSES

6.1 All Courses

Course: Energy and Process Technology | [2157961]

Coordinators: H. Bauer, A. Velji, H. Wirbser, C. Hofler
Part of the modules: Energy and Process Technology | (p. 121)[WI4INGMBITS1]

ECTS Credits Hours per week Term Instruction language
9 4/2 Winter term de

Learning Control / Examinations

The assessment consists of a written exam (120 minutes) (following §4(2), 1 of the examination regulation).

Conditions
None.

Recommendations
None.

Learning Outcomes
The students are able to:

+ describe and calculate the basic physical-technical processes
+ apply the mathematical and thermodynamical description

reflect on and explain the diagrams and schematics
« comment on diagrams

explain the functionality of gas and steam turbines and their components

* name the applications of thermal turbomachinery and their role in the field of electricity generation and propulsion

technology

Content

The last thrid of the lecture deals with the topic Thermal Turbomachinery. The basic principles, the functionality and the scope
of application of gas and steam tubrines for the generation of electrical power and propulsion technology are addressed.

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

6.1

All Courses

Course: Energy and Process Technology Il [2170832]

Coordinators: C. Hofler, H. Wirbser
Part of the modules: Energy and Process Technology Il (p. 122)[WI4INGMBITS2]

ECTS Credits Hours per week Term Instruction language
9 4/2 Summer term de

Learning Control / Examinations

The assessment consists of a written exam (120 minutes) (following §4(2), 1 of the examination regulation).

Conditions
None.

Learning Outcomes
The students are able to:

+ discuss and evaluate energy resources and reserves and their utility
* review the use of energy carriers for electrical power generation

+ explain the concepts and properties of power-heat cogeneration, renewable energy conversion and fuel cells and their

fields of application
+ comment on and compare centralized and decentralized supply concepts

reduction of CO2 emissions

name and judge on the options for solar energy utilization

discuss the potential of geothermal energy and its utilization

Content

calculate the potentials, riskis and economic feasibility of different strategies aiming at the protection of resources and the

Thermal Turbomaschinery - In the first part of the lecture deals with energy systems. Questions regarding global energy
resources and their use, especially for the generation and provision of electrical energy, are addressed. Common fossile
and nuclear power plants for the centralized supply with electrical power as well as concepts of power-heat cogeneration
for the decentralized electrical power supply by means of block-unit heat and power plants, etc. are discussed. Moreover,
the characteristics and the potential of renewable energy covnersion concepts, such as wind and hydro-power, photovoltaics,
soalr heat, geothermal energy and fuel cells are compare and evaluated. The focus is on the description and calification of
the potentials, the risks and the economic feasibility of the different strategies aimed to protect resources and reduce CO2

emissions.

Workload
The total workload for this course is approximately 270 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Energy efficient intralogistic systems [2117500]

Coordinators: F. Schénung
Part of the modules: Technical Logistics (p. 101)[WI4INGMB27], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
None.

Recommendations
Knowledge of Electrical Engineering and Technical Mechanics is recommended.

Learning Outcomes
Students are able to:

» Describe and choose basic measures to enhance energy efficency,
 Specify this measures considering material handling processes like
— steady conveyors,
— unsteady conveyors,
— as well as the necassary drives,

Model based on this material handling systems and calculate their energy efficiency and
» Choose ressource efficient material handling systems.

Content
The main focuses of the course are:

* green supply chain

» processes in Intralogistic systems

+ evaluation of energy consumption of conveyors

» modeling of conveying systems

» methods for energy savings

+ approaches for energy efficiency increasing of continuous and discontinuous conveyors
+ dimensioning energy efficient drives

* new approaches for resource efficient conveying systems.

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations, black board

Literature
None.

Remarks
none
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6 COURSES 6.1 All Courses

Course: Energy Trade and Risk Management [2581020]

Coordinators: K. Hufendiek
Part of the modules: Energy Economics and Energy Markets (p. 49)[WI4BWLIIP4]

ECTS Credits Hours per week Term Instruction language
3,5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam according to Section 4(2), 1 of the examination regulation.

Conditions
None.

Learning Outcomes
The student

* has acquired a broad understanding of the different energy commodity markets (power, emissions, gas, oil, hard coal)
» knows the major products traded on the relevant energy commodity markets
» has a deep understanding of pricing mechanisms on these markets

» knows the major evaluation methods from financial mathematics being able to be used for evaluating energy commodity
products

» knows the key risk evaluation methods of energy commodity trading (VaR, CVaR, ...).

Content

Introduction to Markets, Mechanisms, Interactions
Basics of Risk Management

Oil Markets

Gas Markets

Coal Markets

Emission Markets

Simulation Game

Power Markets

© ® N O s Db~

Risk Management in Utilities

Workload
The total workload for this course is approximately 105.0 hours. For further information see German version.

Media
Media will likely be provided on the e-learning platform ILIAS.

Literature

Elective literature:

Burger, M., Graeber, B., Schindlmayr, G. (2007): Managing energy risk: An integrated view on power and other energy markets,
Wiley&Sons, Chichester, England

EEX (2010): Einfihrung in den Bérsenhandel an der EEX auf Xetra und Eurex, www.eex.de

Erdmann, G., Zweifel, P. (2008), Energieékonomik, Theorie und Anwendungen, Springer, ISBN: 978-3-540-71698-3

Hull, J.C. (2006): Options, Futures and other Derivatives, 6. Edition, Pearson Prentice Hall, New Jersey, USA

Borchert, J., Schlemm, R., Korth, S. (2006): Stromhandel: Institutionen, Marktmodelle, Pricing und Risikomanagement (Gebun-
dene Ausgabe), Schéffer-Poeschel Verlag

www.riskglossary.com
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6 COURSES 6.1 All Courses

Course: Energy Policy [2581959]

Coordinators: M. Wietschel
Part of the modules: Energy Economics and Energy Markets (p. 49)[WI4BWLIIP4]

ECTS Credits Hours per week Term Instruction language
3,5 2/0 Summer term de

Learning Control / Examinations
The assessment consists of a written exam according to Section 4(2), 1 of the examination regulation.
The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Learning Outcomes
See German version.

Content

The course deals with material and energy policy of policy makers and includes the effects of such policies on the economy as
well as the involvement of industrial and other stakeholders in the policy design. At the beginning the neoclassical environment
policy is discussed. Afterwards the Sustainable Development concept is presented and strategies how to translate the concept
in policy decision follows. In the next part of the course an overview about the different environmental instruments classes,
evaluation criteria for these instruments and examples of environmental instruments like taxes or certificates will be discussed.
The final part deals with implementation strategies of material and energy policy.

Workload
The total workload for this course is approximately 105.0 hours. For further information see German version.

Literature
Will be anounced in the lecture.
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6 COURSES 6.1 All Courses

Course: Power Transmission and Power Network Control [23372/23374]

Coordinators: T. Leibfried
Part of the modules: Generation and transmission of renewable power (p. 141)[WI4INGETIT7]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations

The assessment consists of a written exam (120 min) taking place at the beginning of the recess period (according to Section 4
(2), 1 of the examination regulation). The exam takes place in every summer semester. Re-examinations are offered at every
ordinary examination date.

Conditions
See German version.

Learning Outcomes

Students know the mode of operation and the physical specification of power transmission systems with three-phase current
(HVAC) and direct-current (HVDC). They are able to

calculate transfer characteristics and to do a basic design. Furthermore they know the power grid control functionality.

Content

In its first part, this lecture introduces the dynamic behaviour of synchronous generators and the mathematical description.

In a first step, the construction of synchronous generators is described. Then, the dq0 frame and its application for the
mathematical description of the dynamic behaviour of synchronous generators is presented. Subsequently, the transition from
the common mathematical description of synchronous generators towards the equations describing the steady

state condition is shown. Then, transients are discussed at the example of a 60 Hz synchronous generator. Finally, the short
circuit nearby the generator using the dq0 frame is discussed.

The second chapter deals with the HVDC technology. First of all, the characteristics of HVDC for power transmission are
discussed. Then, line commutated current converters are introduced, especially the B6 circuit and 12 pulse current converters
consisting of two B6 circuits switched in series are discussed. Then, the HVDC system configuration and components like
filters, thyristors, smoothing reactors and converter transformers are presented. Finally, the basic control concept for HVDC
transmission systems is shown.

The third and very comprehensive chapter deals with the technology and characteristics of FACTS, which can be used to
increase the flexibility and the transmission capacity of power transmission systems. First of all the fields of application of
FACTS are described. Then, the individual FACTS circuits and their mathematical description are presented, which can be
divided into FACTS switched in series and parallel to the grid.

The fourth chapter deals with the dynamic behaviour of power stations and power grids. In the first part of the chapter, the
system control modeling of power stations and power grids is presented. Then, the causes of frequency and voltage deviations
in the grid are discussed. The main part of the chapter deals with the frequency control in the power grid. Finally, the voltage
control of the power grid is presented.

To accompany the lecture, a collection of problems can be downloaded. During lecture hall exercises their solutions will be
discussed.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Online material is available on: https://www.ieh.kit.edu/studium_und_lehre_euen.php and can be downloaded using a password.

Literature
Will be announced in the lecture notes.

Remarks
The credits have been reduced to 4,5 in summer term 2011.
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6 COURSES 6.1 All Courses

Course: Energy Conversion and Increased Efficiency in Internal Combustion En-
gines [2133121]

Coordinators: T. Koch, H. Kubach
Part of the modules: Combustion Engines | (p. 92)[WI4INGMB34]
ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
See module description.

Conditions
None.

Recommendations
None.

Learning Outcomes
The students can name all important influences on the combustion process. They can analyse and evaluate the engine process
considering efficiency, emissions and potential.

Content

reaction kinetics

fuels

gas exchange

ignition

flow field of gasoline engines

working process

pressure trace analysis

thermodynamic analysis of the high pressure process
exergy analysis and waste heat recuperation
aspects of sustainability

Workload
regular attendance: 21 hours, self-study: 99 hours

Remarks
This course was formerly named “Thermodynamics and Energy Conversion in Internal Combustion Engines”.
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6 COURSES

6.1

All Courses

Course: Energy Systems Analysis [2581002]

Coordinators: V. Bertsch
Part of the modules: Energy Economics and Technology (p. 50)[WI4BWLIIP5]

ECTS Credits Hours per week Term Instruction language
3 2/0 Winter term en

Learning Control / Examinations

The assessment consists of a written exam according to Section 4(2), 1 of the examination regulation.

Conditions
None.

Learning Outcomes
The student

- has the ability to understand and critically reflect the methods of energy system analysis, the possibilities of its application in

the energy industry and the limits and weaknesses of this approach
- can use select methods of the energy system analysis by her-/himself

Content

1. Overview and classification of energy systems modelling approaches

. Usage of scenario techniques for energy systems analysis

. Unit commitment of power plants

. Interdependencies in energy economics

. Scenario-based decision making in the energy sector

. Visualisation and GIS techniques for decision support in the energy sector

Workload

OO WN

The total workload for this course is approximately 90 hours. For further information see German version.

Media
Media will likely be provided on the e-learning platform ILIAS.

Remarks
Since 2011 the lecture is offered in winter term. Exams can still be taken in summer term.
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6 COURSES 6.1 All Courses

Course: Enterprise Architecture Management [2511600]

Coordinators: T. Wolf
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p- 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term de

Learning Control / Examinations
The assessment of this course is a written or (if necessary) oral examination according to §4(2) of the examination regulation.

Conditions
None.

Learning Outcomes
Students understand the connection between enterprise strategy, business processes and business objects and IT architecture;
they know methods to depict these connections and how they can be developed based on each other.

Content
The following topics will be covered: components of enterprise architecture, enterprise strategy including methods to develop
strategies, business process (re)engineering, methods to implement changes within enterprises (management of change)

Workload
Activity h

Lecture (15x2x45 min) 22h 30min
Exercise (15x1x45min) 11h 15min

Preparation of exercises (15 x 3h) 45h
Script repetition (2x) (2 x 15h) 30h
Calculation of 5exams  (5x1h15min) 6 h 15 min
Exam preparation 35h
Sum: 150 h

Media
Slides, access to internet resources.

Literature

» Nolan, R., Croson, D.: Creative Destruction: A Six-Stage Process for Transforming the Organization. Harvard Business
School Press, Boston Mass. 1995

» Doppler, K., Lauterburg, Ch.: Change Management. Campus Verlag 1997

« Jacobson, |.: The Object Advantage, Business Process Reengineering with Object Technology. Addison-Wesley Publish-
ing Company, Wokingham England 1994

* Keller, G., Teufel, Th.: SAP R/3 prozessorientiert anwenden. Addison Wesley 1998
« Osterle, H.: Business Engineering Bd. 1 und 2. Springer Verlag, Berlin 1995
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6 COURSES

6.1 All Courses

Course: Entrepreneurial Leadership & Innovation Management [2545012]

Coordinators: O. Terzidis, C. Linz
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1], Innovation
(p. 56)[WI4BWLENT2]
ECTS Credits Hours per week Term Instruction language
3 2 Winter term en

Learning Control / Examinations
Non exam assessment (following §4(2), 3 of the examination regulation).

Conditions
None.

Learning Outcomes

- Seize what determines entrepreneurial performance

- Identify entrepreneurial opportunities and evaluate them

- Develop and sharpen innovative business ideas

- Pitch a business idea in front of potential share-/stakeholders

- Lead new business growth by driving the enterprise evolution

- Effectively deal with critical challenges and overcome obstacles

Content

Management

On campus the seminar combines foundational knowledge, real-world examples, and practical exercise/group work sessions.

Workload

Time of attendance: 30 hours
Studying at home: 30 hours
Exam preparation: 30 hours

Industrial Engineering and Management (M.Sc.)
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6 COURSES 6.1 All Courses

Course: Entrepreneurship [2545001]

Coordinators: O. Terzidis
Part of the modules: Innovation Management (p- 56)[WI4BWLENTZ2], Entrepreneurship (EnTechnon)
(p. 55)[WI4BWLENT1]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term en

Learning Control / Examinations
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).

Conditions
None.

Learning Outcomes
Students are generally introduced to the topic of entrepreneurship. After successful completion of the lecture they should have
an overview of the sub-areas of entrepreneurship and have to be able to understand basic concepts of entrepreneurship.

Content

This lecture, as an obligatory part of the module “Entrepreneurship”, introduces basic concepts of entrepreneurship. It ap-
proaches the individual steps of dynamic corporate development. The focus here is the introduction to methods for generating
innovative business ideas, the translation of patents into business concepts and general principles of financial planning.

Other topics are the design and use of service-oriented information systems for founders, technology management, business
model generation and lean startup methods for the implementation of business ideas in the way of controlled experiments in
the market.

In addition to the lectures the KIT Entrepreneurship Talks, where successful entrepreneurs share their experiences from
the early stages of their companies, will be given. Dates and times will be announced in time on the EnTechnon website.
More details: http://etm.entechnon.kit.edu/211.php

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Entrepreneurship Research [n.n.]

Coordinators: O. Terzidis, Mitarbeiter
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The performance review is done via a so called other methods of performance review (term paper) according to §4 (2), 3 SPO.
The final grade is a result from both, the grade of the term paper and its presentation, as well as active participation during the
seminar.

Conditions
None.

Recommendations
None.

Learning Outcomes

The students will work on a specific topic of Entrepreneurship Research. In their term paper, the chosen topic needs to be
presented to scientific standards in written format on 15-20 pages. The results of the term paper will be presented during a
block period seminar at the end of the semester (20 min presentation, 10 min discussion).

By writing the term paper, basic skills of autonomous scientific work, such as looking for literature, argumentation + discussion,
citation and using qualitative, quantitative and simulative methods get trained. The term paper is therefore a preparation for
the master thesis. For this reason the seminar is mainly for students that intend to write their master thesis at the Chair of
Entrepreneurship and Technology Management.

Content
Content of the seminar is most recently discussed topics in the field of entrepreneurship. Topics and dates will be communicated
online via the seminar portal.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature
Will be announced during/prior to the seminar as this varies from topic to topic.

Remarks
The topics will be prepared in groups. The presentation of the results is done during a a block period seminar at the end of the
semester. Students have to be present all day long during the seminar.
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6 COURSES

6.1

All Courses

Course: Decision Theory [2520365]

Coordinators: K. Ehrhart
Part of the modules: Applied Strategic Decisions (p. 61)[WI4VWL2]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment of this course is a written examination (following §4(2), 1 SPO) of 60 mins.
The exam is offered each semester.

Conditions
None.

Recommendations
See corresponding module information.
Knowledge in mathematics and statistics is required.

Learning Outcomes

The student will be made familiar with the basics in modern decision making particularly under uncertainty so that she will be
able to analyze concrete decision problems and to develop simple solution procedures. By being confronted with experimental
results in decision making the student should also be able to evaluate the behavioral part of decision making.

Content

This course deals with problems of decision making particularly under uncertainty. We introduce the expected utility theory of
Neumann/Morgenstern and the prospect theory of Kahnemann/Tversky and discuss the concepts of stochastic dominance, risk
aversion, loss aversion, reference points etc. We also consider the empirical validity of the different approaches. Additionally,
the lecture provides an introduction to the theory of findings (epistemology), particularly with respect to decision theory.

Workload

The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Script, overhead slides, additional printed material.

Literature
 Ehrhart, K.-M. und S.K. Berninghaus (2012): Decision Theory, Script, KIT.

+ Hirshleifer und Riley (1997): The Analytics of Uncertainty and Information. London: Cambridge University Press, 4.

Edtion.

+ Berninghaus, S.K., K.-M. Ehrhart und W. Guth (2006): Strategische Spiele. Berlin u.a.: Springer, 3., Edtion
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6 COURSES 6.1 All Courses

Course: Design and Construction of Highways [6233801]

Coordinators: R. Roos
Part of the modules: Design, Construction, Operation and Maintenance of Highways (p. 123)[WI4INGBGU1], Highway
Engineering (p. 124)[WI4INGBGU2]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
See module description.

Conditions
See corresponding module information.

Learning Outcomes
See German version.

Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES

6.1 All Courses

Course: Operation Methods for Earthmoving [6241913]

Coordinators:
Part of the modules:

H. Schlick
Process Engineering in Construction (p. 132)[WI4INGBGU22], Mechnical Process Engineering in
Construction (p. 130)[WI4INGBGU17]

ECTS Credits Hours per week Term Instruction language
1,5 1 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam (15 min.) taking place in the recess period (according to §4 (2), 2 of the examination

regulation).
Conditions
None.

Learning Outcomes
Students

+ Gain specific knowledge regarding construction methods and equipment

» Can determine appropriate equipment and they can plan construction methods

» Can evaluate different construction methods and construction equipment based on context of use.

Content

The lecture comprises

+ Operational characteristics of equipment and driving dynamics of construction equipment

+ Impact of boundary conditions on operational characteristics

» Mode of operation of construction equipment and systems of construction equipment.

Workload

The total workload for this course is approximately 45.0 hours. For further information see German version.

Media
Lecture slides.
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6 COURSES

6.1

All Courses

Course: Gas-Markets [2581022]

Coordinators: A. Pustisek
Part of the modules: Energy Economics and Energy Markets (p. 49)[WI4BWLIIP4]

ECTS Credits Hours per week Term Instruction language
3 2/0 Winter term de

Learning Control / Examinations

The assessment consists of a written exam according to Section 4(2), 1 of the examination regulation.

Conditions
None.

Learning Outcomes
+ Technical and economic principles of the natural gas industry
» Assessment of natural gas as energetic source
+ Classification and assessment of the natural gas industry in a political and economic context
» Assessment of decisions, actions taken and consequences thereof in the natural gas industry
» Recognition, assessment and valuation of interdependencies between different energy markets
» Development of a qualified market view for natural gas markets

Content
* Introduction and principles

— Definition and composition of natural gas
— Main physical parameters of natural gas
— The natural gas value chain and its interdependencies to other fuels

» Natural gas markets

Brief overview of sources and production (incl. shale gas)

Worldwide reserves of natural gas

Worldwide and European natural gas production and consumption

Natural gas market structure in Europe and Germany (incl. the role of hubs)

European and German energy (esp. natural gas) prices and their development

Parameters not harmonized in European natural gas markets and consequences thereof
» Natural gas (commodity) contracts

— The impact of the market structure modification to contract structure
— Main elements of natural gas purchase and sales contracts
— General comparison of traditional and market based pricing

» Natural gas transportation

— Technical description of pipeline transportation

— Historical development of the European natural gas (pipeline) transportation system (incl. new projects)

— LNG transportation
— Comparison of LNG and pipeline transportation
— Main elements of natural gas transportation contracts
— Costs of natural gas transportation
— Natural gas transportation pricing systems
— Transportation capacity trading
» Natural gas storage

— Storage functions and parameters
— Technical description of natural gas storages
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6 COURSES 6.1 All Courses

Storage types

Natural gas storage in Europe

Main elements of natural gas storage contracts

Costs of storage

Natural gas storage pricing

+ Special topics

Selected aspects of regulation and legislation relevant for the natural gas industry

Portfolio management and risk management in the natural gas industry

,<aas-to-Liquids” — technical description and economic impact

Brief overview of revenue management applied in the natural gas industry

Brief overview of bio-methane and its impact to natural gas markets in Germany

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Media will likely be provided on the e-learning platform ILIAS.
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6 COURSES 6.1 All Courses

Course: Discrete-event Simulation in Production and Logistics [2550488]

Coordinators: S. Nickel, S. Spieckermann
Part of the modules: Operations Research in Supply Chain Management and Health Care Management (p. 82)[WI40OR5]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of a written paper and an oral exam (according to §4(2), 3 of the examination regulation).

Conditions
Basic knowledge as conveyed in the module Introduction to Operations Research [WI1OR] is assumed.

Recommendations
Besides knowledge of Operations Research students are assumed to be familiar with the following topics:

* Introduction in Statistics
» Programming basics (algorithms and data structures)
» Basic knowledge in production and logistics

Learning Outcomes
The student

» knows basic concepts of discrete event simulation models,
+ applies computer-based simulation systems,
« structures and implements simulation studies according to specific process models,

» has an in-depthr knowledge for logistics issues and discovers the importance of statistical methods in modeling and
evaluation of simulation models,

explains coupled systems of simulation and meta-heuristics, and characterizes simulation programs.

Content

Simulation of production and logistics systems is an interdisciplinary subject connecting expert knowledge from production
management and operations research with mathematics/statistics as well as computer science and software engineering. With
completion of this course, students know statistical foundations of discrete simulation, are able to classify and apply related
software applications, and know the relation between simulation and optimization as well as a number of application examples.
Furthermore, students are enabled to structure simulation studies and are aware of specific project scheduling issues.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Remarks

Due to capacity restrictions, registration before course start is required. For further information see the webpage of the course.
The course is planned to be held every summer term.

The planned lectures and courses for the next three years are announced online.
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6 COURSES 6.1 All Courses
Course: Economic integration in Europe [2561257]
Coordinators: J. Kowalski
Part of the modules: Economic Policy Il (p. 62)[WI4VWL3]

ECTS Credits Hours per week Term Instruction language

4,5 2/1 Winter term de

Learning Control / Examinations
Conditions
None.
Learning Outcomes
Content
Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
Literature
Elective literature:
Baldwin, R./ Wyplosz, M.: “The economics of European Integration Mcgraw-Hill 2006, 2nd Edition
Pelkmans, J.: “European Integration - Methods and Economic Analysis”. Pearson Education 3rd Edition, 2006.
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6 COURSES 6.1 All Courses

Course: European and International Law [24666]

Coordinators: G. Sydow
Part of the modules: Public Business Law (p. 152)[WI4JURA6]

ECTS Credits Hours per week Term Instruction language
3 2/0 Summer term de

Learning Control / Examinations
The assessment consists of an written exam (approx. 60 min.) according to § 4(2), 1 SPO.

Conditions
None.

Recommendations

Parallel to the lectures tutoria are offered in which legal thinking and argumentation is practised. Their attendance is strongly
recommended.

During the semester, test exams to each lecture are offered with extensive coaching. During the lecture-free time, a Q-and-A-
lecture is offered.Details on the homepage of the ZAR (www.kit.edu/zar)

Learning Outcomes

Due to the Europeanization of national law, the examination of European law is indispensable for everyone aiming to gain basic
legal knowledge. Hardly any national activity can be imagined without the consideration of presetting of European Community
law. By comparison, the influence of international law is of small importance. In light of this, the lecture predominantly deals with
European law and imparts the knowledge of the EU law necessary for the students in order to comprehend how the national
law is being covered by European Community law defaults. Afterwards, the student should be able to solve questions regarding
European legislation in a problem-oriented manner. As the subject matter partly will be acquired in discourse with the students,
it is necessary to acquire a corpus juris (e.g. Beck-Texte “Europarecht”).

Content

The lecture predominantly deals with the European law: in the origin, this contains an analysis of history from the EEC to EC and
EU, of participants (parliament, commission, council, European Court of Justice), of sources of law (regulations, directives, final
judgements, opinions, recommendations) and legislative procedure. Further, the lecture focuses on the basic liberties of the
EC, which enable a free flow of goods (for example of beer not matching the German purity law), persons (like the professional
footballer Bosman), services (like entrepreneurial activities) and capital. In addition, the charter of fundamental rights of the EC
and the rules of competition will be discussed, in each case in the light of a concrete legal case. Moreover, the fundamental
rights of the European Convention on Human Rights (ECHR) are being introduced. Concluding, a short survey of international
law, especially of the World Trade Organization (WTO), will be given.

Workload
90h

Media
extensive script with cases; content structure, further information in the lectures

Literature

Further details will be announced in the lecture.
Elective literature:

Further details will be announced in the lecture.
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6 COURSES 6.1 All Courses

Course: Experimental Economics [2540489]

Coordinators: C. Weinhardt, T. Teubner
Part of the modules: Market Engineering (p. 40)[WI4BWLISM3], Applied Strategic Decisions (p. 61)[WI4VWL2], Experi-
mental Economics (p. 73)[WI4VWL17]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation). By successful
completion of the exercises (according to §4(2), 3 of the examination regulation) 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.

Conditions
See corresponding module information.

Learning Outcomes
The students should learn

+ how to gain scientific experience and knowledge (philosophy of science),
* how Game Theory and Experimental Economics influenced each other in scientific research,
+ about the methods as well as the strengths and weaknesses of Experimental Economics,

+ some examples of experimental research, such as markets and auctions, coordination games, bargaining, decision
making under risk,

* how to evaluate data.

Content

Experimental Economics have become a separate field in Economics. Nearly all fields of the economic discipline use economic
experiments to verify theoretical results. Besides being used for empricial validation, this method is applied in political and strate-
gic consulting. The lecture gives an introduction to experimental methods in economics and shows differences to experiments
in natural sciences. Scientific studies are used to show exemplary applications.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
» PowerPoint
+ E-learning platform ILIAS
» Classroom experiments or experiments in the computer laboratory will be conducted

Literature
« Strategische Spiele; S. Berninghaus, K.-M. Ehrhart, W. Gith; Springer Verlag, 2nd ed., 2006.
» Handbook of Experimental Economics; J. Kagel, A. Roth; Princeton University Press, 1995.
» Experiments in Economics; J.D. Hey; Blackwell Publishers, 1991.
+ Experimental Economics; D.D. Davis, C.A. Holt; Princeton University Press, 1993.
» Experimental Methods: A Primer for Economists; D. Friedman, S. Sunder; Cambridge University Press, 1994.
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6 COURSES

6.1 All Courses

Course: Welding Lab Course, in groupes [2173560]

Coordinators: J. Hoffmeister
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 3 Winter term de

Learning Control / Examinations

The assessment consists of a written report at the end of the experimental lab (according to Section 4(2), 3 of the examination

regulation).

Conditions
The participation in the course Welding Technology I/l [21565/21570] is assumed.

Learning Outcomes

The students are capable to name a survey of current welding processes and their suitability for joining different metals. The
students can evaluate the advantages and disadvantages of the individual procedures. The students have weld with different

welding processes.

Content

Gas welding of steels with different weld geometries
Gas welding of cast iron, nonferrous metals

Brazing of aluminum

Electric arc welding with different weld geometries

Gas welding according to the TIG, MIG and MAG procedures

Workload

regular attendance: 31,5 hours
preparation: 8,5 hours

lab report: 80 hours

Literature
distributed during the lab attendance

Remarks

The lab takes place at the beginning of the winter semester break once a year. The registration is possible during the lecture
period in the secretariat of the Institute of Applied Materials (IAM — WK). The lab is carried out in the Handwerkskammer

Karlsruhe.
You need sturdy shoes and long clothes!
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6 COURSES

6.1 All Courses

Course: The Management of R&D Projects with Case Studies [2581963]

Coordinators: H. Schmied
Part of the modules: Industrial Production Il (p. 47)[WI4BWLIIP6]

ECTS Credits Hours per week Term Instruction language
3,5 2 Winter / Summer Term de

Learning Control / Examinations

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.
Conditions

None.

Learning Outcomes

+ Students shall be able to discuss different tasks of R&D-management.
+ Students shall be able to apply common approaches to solve these general problems.

Content
» The communication between R&D, production and marketing.
» Problems concerning measuring the productivity of the R&D system.
» Methods for improving the productivity of R&D systems.

 Planning of R&D projects with the help of the Communication-Matrix-Methods for controlling R&D projects’ progress.

+ The marketing of scientific skills.
» The communication matrix as a tool for the implementation of simultaneous engineering.
+ Case studies.

Workload
Total effort required will account for approximately 105h (3.5 credits).

Literature
will be announced in the course
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6 COURSES 6.1 All Courses

Course: Handling Characteristics of Motor Vehicles |1 [2113807]

Coordinators: H. Unrau
Part of the modules: Handling Characteristics of Motor Vehicles (p. 89)[WI4INGMB6]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations

The assessment consists of an oral exam (30-40 min) taking place in the recess period and in the lecture period (according to
§4 (2), 2 of the examination regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary
examination date.

Conditions
None.

Recommendations
It is recommended to attend the course Basics of Automotive Engineering | and Il [2113805 and 2114835] beforehand.

Learning Outcomes

The students know the basic connections between drivers, vehicles and environment. They can build up a vehicle simulation
model, with which forces of inertia, aerodynamic forces and tyre forces as well as the appropriate moments are considered.
They have proper knowledge in the area of tyre characteristics, since a special meaning comes to the tire behavior during
driving dynamics simulation. Consequently they are ready to analyze the most importent influencing factors on the driving
behaviour and to contribute to the optimization of the handling characteristics.

Content
1. Problem definition: Control loop driver - vehicle - environment (e.g. coordinate systems, modes of motion of the car body and
the wheels)

2. Simulation models: Creation from motion equations (method according to D’Alembert, method according to Lagrange,
programme packages for automatically producing of simulation equations), model for handling characteristics (task, motion
equations)

3. Tyre behavior: Basics, dry, wet and winter-smooth roadway

Workload
See German version.

Literature

1. Willumeit, H.-P.: Modelle und Modellierungsverfahren in der Fahrzeugdynamik,

B. G. Teubner Verlag, 1998

2. Mitschke, M./Wallentowitz, H.: Dynamik von Kraftfahrzeugen, Springer-Verlag, Berlin, 2004

3. Gnadler, R.; Unrau, H.-J.: Reprint collection to the lecture Handling Characteristics of Motor Vehicles |

Industrial Engineering and Management (M.Sc.) 275
Module Handbook, Date: 21.08.2014



6 COURSES 6.1 All Courses

Course: Handling Characteristics of Motor Vehicles Il [2114838]

Coordinators: H. Unrau
Part of the modules: Handling Characteristics of Motor Vehicles (p. 89)[WI4INGMB6]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The assessment will consist of an oral exam (30-40 min) taking place in the recess period and in the lecture period (according to
§4 (2), 2 of the examination regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary
examination date.

Conditions
None.

Recommendations
It is recommended to attend the course Handling Characteristics of Motor Vehicles | [2113807] and Basics of Automotive
Engineering | and 1/ [2113805 and 2114835] beforehand.

Learning Outcomes

The students have an overview of common test methods, with which the handling of vehicles is gauged. They are able to
interpret results of different stationary and transient testing methods. Apart from the methods, with which e.g. the driveability
in curves or the transient behaviour from vehicles can be registered, also the influences from cross-wind and from uneven
roadways on the handling characteristics are well known. They are familiar with the stability behavior from single vehicles and
from vehicles with trailer. Consequently they are ready to judge the driving behaviour of vehicles and to change it by specific
vehicle modifications.

Content
1. Vehicle handling: Bases, steady state cornering, steering input step, single sine, double track switching, slalom, cross-wind
behavior, uneven roadway

2. stability behavior: Basics, stability conditions for single vehicles and for vehicles with trailer

Workload
See German version.

Literature
1. Zomotor, A.: Fahrwerktechnik: Fahrverhalten, Vogel Verlag, 1991
2. Mitschke, M./Wallentowitz, H.: Dynamik von Kraftfahrzeugen, Springer-Verlag, Berlin, 2004

3. Gnadler, R. Unrau, H.-J.: Reprint collection to the lecture Handling Characteristics of Motor Vehicles Il
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6 COURSES 6.1 All Courses

Course: Vehicle Comfort and Acoustics | [2113806]

Coordinators: F. Gauterin
Part of the modules: Handling Characteristics of Motor Vehicles (p. 89)[WI4INGMB6]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations

The assessment consists of an oral exam (30-40 min) taking place in the recess period and in the lecture period (according to
Section 4 (2), 2 of the examination regulation). The exam takes place in every semester. Re-examinations are offered at every
ordinary examination date.

Conditions
Can not be combined with lecture [2114856]

Recommendations
None.

Learning Outcomes

The students know what noises and vibrations mean, how they are generated, and how they are perceived by human beings.
They have knowledge about the requirements given by users and the public. They know which components of the vehicle
are participating in which way on noise and vibration phenomenon and how they could be improved. They are ready to apply
different tools and methods to analyze relations and to judge them. They are able to develop the chasis regarding driving comfort
and acoustic under consideration of goal conflicts.

Content
1. Perception of noise and vibrations

3. Fundamentals of acoustics and vibrations

3. Tools and methods for measurement, computing, simulation and analysis of noise and vibrations

4. The relevance of tire and chasis for the acoustic and mechanical driving comfort:

phenomena, influencing parameters, types of construction, optimization of components and systems, conflict of goals, methods

of development

An excursion will give insights in the development practice of a car manufacturer or a system supplier.

Workload
See German version.

Literature
1. Michael Méser, Technische Akustik, Springer, Berlin, 2005

2. Russel C. Hibbeler, Technische Mechanik 3, Dynamik, Pearson Studium, Miinchen, 2006

3. Manfred Mitschke, Dynamik der Kraftfahrzeuge, Band B: Schwingungen, Springer, Berlin, 1997

The script will be supplied in the lectures
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6 COURSES

6.1

All Courses

Course: Vehicle Comfort and Acoustics Il [2114825]

Coordinators: F. Gauterin
Part of the modules: Handling Characteristics of Motor Vehicles (p. 89)[WI4INGMB6]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The assessment consists of an oral exam (30-40 minutes) according to Section 4(2), 1 of the examination regulation.

The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions

The course can be attended independently from the course Vehicle Comfort and Acoustics Il [2113806].

Recommendations
None.

Learning Outcomes

The students have knowledge about the noise and vibration properties of the chassis components and the drive train. They know
what kind of noise and vibration phenomena do exist, what are the generation mechanisms behind, which components of the
vehicle participate in which way and how could they be improved. They have knowledge in the subject area of noise emission of
automobiles: Noise impact, legal requirements, sources and influencing parameters, component and system optimization, target
conflicts and development methods. They are ready to analyze, to judge and to optimize the vehicle with its single components
regarding acoustic and vibration phenomena. They are also able to contribute competently to the development of a vehicle

regarding the noise emission.

Content
1. Summary of the fundamentals of acoustics and vibrations

2. The relevance of road surface, wheel imperfections, springs, dampers, brakes, bearings and bushings, suspensions,

engines and drive train for the acoustic and mechanical driving comfort:
- phenomena

- influencing parameters

- types of construction

- optimization of components and systems

- conflicts of goals

- methods of development

3. Noise emission of motor vehicles

- noise stress

- sound sources and influencing parameters
- legal restraints

- optimization of components and systems

- conflict of goals

- methods of development

Workload
See German version.

Literature
The script will be supplied in the lectures.
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6 COURSES 6.1 All Courses

Course: Vehicle Mechatronics | [2113816]

Coordinators: D. Ammon
Part of the modules: Handling Characteristics of Motor Vehicles (p. 89)[WI4INGMB6], Vehicle Development
(p- 90)[WI4INGMB14]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment will consist of a written exam (90 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
It is recommeded to have knowledge of control engineering, technical mechanics and automobile technology.

Learning Outcomes

The students have an overview of the system science field of mechatronics and its application in the area of vehicle conception,
especially in the context of vehicle system dynamics. They know the tools and methods for a systemactical analysis, conception,
and design of mechatronic systems, focussing on mechatronically extended suspension systems. They are ready to analyze, to
judge and to optimize mechatronic systems.

Content

1. Introduction: Mechatronics in vehicle technology

2. Vehicle Control systems

Brake- and traction controls (ABS, ASR, automated power train controls)
Active and semiactive suspension systems, active stabilizor bars
Vehicle dynamics controls, driver assistence systems

3. Modelling technology

Mechanics - multi body dynamics

Electrical and electronical systems, control systems

Hydraulics

Interdisciplinary coupled systems

4. Computer simulation technology

Numerical integration methods

Quality (validation, operating areas, accuracy, performance)
Simulator-coupling (hardware-in-the-loop, software-in-the-loop)
5. Systemdesign (example: brake control)

Demands, requirements (funktion, safety, robustness)

Problem setup (analysis - modelling - model reduction)

Solution approaches

Evaluation (quality, efficiency, validation area, concept ripeness)

Workload
See German version.

Literature

1. Ammon, D., Modellbildung und Systementwicklung in der Fahrzeugdynamik, Teubner, Stuttgart, 1997

2. Mitschke, M., Dynamik der Kraftfahrzeuge, Béande A-C, Springer, Berlin, 1984ff

3. Miu, D.K., Mechatronics - Electromechanics and Contromechanics, Springer, New York, 1992

4. Popp, K. u. Schiehlen, W., Fahrzeugdynamik - Eine Einfihrung in die Dynamik des Systems Fahrzeug-Fahrweg, Teubner,
Stuttgart, 1993

5. Roddeck, W., Einfiihrung in die Mechatronik, Teubner, Stuttgart, 1997

6. Zomotor, A., Fahrwerktechnik: Fahrverhalten, Vogel, Wlrzburg, 1987
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6 COURSES 6.1 All Courses

Course: Basics and Methods for Integration of Tires and Vehicles [2114845]

Coordinators: G. Leister
Part of the modules: Vehicle Development (p. 90)[WI4INGMB14]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The assessment will consist of an oral exam (30 - 40 min) taking place in the recess period (according to §4 (2), 2 of the
examination regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination
date.

Conditions
None.

Recommendations
Knowledge of automobile technology is recommeded.

Learning Outcomes

The students are informed about the interactions of tires, chassis and road. They have an overview of the processes regarding
the tire development. They have knowledge of the physical relationships. They are ready to analyze and to judge the mentioned
interactions. They are able to participate competently in the chassis development.

Content

. The role of the tires and wheels in a vehicle

. Geometrie of Wheel and tire, Package, load capacity and endurance, Book of requirement
. Mobility strategy, Minispare, runflat systems and repair kit.

. Project management: Costs, weight, planning, documentation

. Tire testing and tire properties

. Wheel technology incuding Design and manifacturing methods, Wheeltesting

. Tire presssure: Indirect and direct measuring systems

. Tire testing subjective and objective

Workload
See German version.

ONO O WN =

Literature
Manuscript to the lecture
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6 COURSES 6.1 All Courses
Course: Case studies seminar: Innovation management [2545019]

Coordinators: M. Weissenberger-Eibl

Part of the modules: Innovation Management (p- 56)[WI4BWLENTZ2], Entrepreneurship (EnTechnon)

(p. 55)[WI4BWLENT1]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
Non exam assessment (following §4(2), 3 of the examination regulation).

Conditions
None.

Recommendations
Prior attendance of the course Innovation Management [2545015] is recommended.

Learning Outcomes

Students develop a differentiated understanding of a specific method of innovation management and its application by actively

participating in the block seminar.

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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6 COURSES 6.1 All Courses

Course: Long-distance and Air Traffic [6232904]

Coordinators: B. Chlond, N.N., Wilko Manz
Part of the modules: Fundamentals of Transportation (p. 128)[WI4INGBGU15], Transportation Modelling and Traffic Man-
agement (p. 129)[WI4INGBGU16]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4(2), 2 of the examination regulation.

Conditions

None.

Learning Outcomes
See German version.
Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Fabrication Processes in Microsystem Technology [2143882]

Coordinators: K. Bade
Part of the modules: Optoelectronics and Optical Communication (p. 120)[WI4INGMBIMT6], Microfabrication
(p. 113)[WI4INGMBIMT2]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations
The assessment will consist of a oral exam (20 min) (following §4 (2), 2 of the examination regulation).

Conditions
The course is compulsory in the module Microfabrication and must be examined.

Recommendations
Lectures
Mikrosystemtechnik | [2141861] and/or 1l [2142874].

Learning Outcomes
The student

+ collects advanced knowledge
+ understands process conditions and process layout
+ gains interdisciplinary knowledge (chemistry, manufacturing, physics)

Content

The lecture offers an advanced understanding of manufacturing processes in microsystem technology. Basic aspects of mi-
crotechnological processing will be introduced. With examples from semiconductor microfabrication and microsystem technol-
ogy the base processing steps for conditioning and finishing, patterning, removal are imparted. Nano-patterning is covered
is also included and the micro-nano interface is discussed. By the help of typical processing steps elementary mechanisms,
process execution, and equipment are explained. Additionally quality control, process control and environmental topics are
included

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
pdf files of presentation sheets

Literature

M. Madou

Fundamentals of Microfabrication

CRC Press, Boca Raton, 1997

W. Menz, J. Mohr, O. Paul
Mikrosystemtechnik flr Ingenieure

Dritte Auflage, Wiley-VCH, Weinheim 2005
L.F. Thompson, C.G. Willson, A.J. Bowden
Introduction to Microlithography

2" Edition, ACS, Washington DC, 1994
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6 COURSES 6.1 All Courses

Course: Manufacturing Technology [2149657]

Coordinators: V. Schulze, F. Zanger
Part of the modules: Manufacturing Technology (p. 97)[WI4INGMB23]

ECTS Credits Hours per week Term Instruction language
9 4/2 Winter term de

Learning Control / Examinations

The assessment consists of a written exam taking place during the recess period (according to Section 4(2), 1) of the examina-
tion regulation).

The examination takes place every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None

Recommendations
None

Learning Outcomes
The students ...

+ are capable to specify the different manufacturing processes and to explain their functions.

+ are able to classify the manufacturing processes by their general structure and functionality according to the specific main
groups.

» have the ability to perform a process selection based on their specific characteristics.
+ are enabled to identify correlations between different processes and to select a process regarding possible applications.
« are qualified to evaluate different processes regarding specific applications based on technical and economic aspects.

+ are experienced to classify manufacturing processes in a process chain and to evaluate their specific influence on surface
integrity of workpieces regarding the entire process chain.

Content

The objective of the lecture is to look at manufacturing technology within the wider context of production engineering, to provide
an overview of the different manufacturing processes and to impart detailed process knowledge of the common processes. The
lecture covers the basic principles of manufacturing technology and deals with the manufacturing processes according to their
classification into main groups regarding technical and economic aspects. The lecture is completed with topics such as process
chains in manufacturing.

The following topics will be covered:

* Quality control

» Primary processing (casting, plastics engineering, sintering, additive manufacturing processes)

+ Forming (sheet-metal forming, massive forming, plastics engineering)

« Cutting (machining with geometrically defined and geometrically undefined cutting edges, separating, abrading)
+ Joining

+ Coating

» Heat treatment and surface treatment

* Process chains in manufacturing

This lucture provides an excursion to an industry company.

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

Media
Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).

Literature
Lecture Notes

Remarks
None
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6 COURSES 6.1 All Courses

Course: Fixed Income Securities [2530260]

Coordinators: M. Uhrig-Homburg
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11]
ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations
The assessment consists of a written exam following §4, Abs. 2, 1.

Conditions
None.

Learning Outcomes

The objective of this course is to become familiar with national and international bond markets. Therefore, we first have a look
at financial instruments that are of particular importance. Thereafter, specific models and methods that allow the evaluation of
interest rate derivatives are introduced and applied.

Content

The lecture deals with both German and international bond markets, which are an important source of funding for both the
corporate and the public sector. After an overview of the most important bond markets, various definitions of return are
discussed. Based on that, the concept of the yield curve is presented. The modelling of the dynamics of the term structure of
interest rates provides the theoretical foundation for the valuation of interest rate derivatives, which is discussed in the last part
of the lecture.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature

« Buhler, W., Uhrig-Homburg, M., Rendite und Renditestruktur am Rentenmarkt, in Obst/Hintner, Geld-, Bank- und Bérsen-
wesen - Handbuch des Finanzsystems, (2000), S.298-337.

» Sundaresan, S., Fixed Income Markets and Their Derivatives, Academic Press, 3rd Edition, (2009).
Elective literature:
» Hull, J., Options, Futures, & Other Derivatives, Prentice Hall, 8th Edition, (2012).
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6 COURSES 6.1 All Courses

Course: Financial Intermediation [2530232]

Coordinators: M. Ruckes
Part of the modules: Economic Theory and its Application in Finance (p. 70)[WI4VWL14], Applied Strategic Decisions
(p. 61)[WI4VWL2], Finance 3 (p. 28)[WI4BWLFBV11], Finance 2 (p. 27)[WI4BWLFBV2]

ECTS Credits Hours per week Term Instruction language
4,5 3 Winter term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
Students are introduced to the theoretical fundamentals of financial intermediation.

Content
» Arguments for the existence of financial intermediaries
» Bank loan analysis, relationship lending
» Competition in the banking sector
+ Stability of the financial system
» The macroeconomic role of financial intermediation

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:

+ Hartmann-Wendels/Pfingsten/Weber (2006): Bankbetriebslehre, 4. Auflage, Springer Verlag.
* Freixas/Rochet (1997): Microeconomics of Banking, MIT Press.
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6 COURSES 6.1 All Courses

Course: Surface Water Quality [6223805]

Coordinators: S. Fuchs
Part of the modules: Environmental Management (p. 127)[WI4INGBGU14]

ECTS Credits Hours per week Term Instruction language
4.5 1/2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 minutes) (following §4(2), 2 of the examination regulation) and an non exam
assessment (following §4(2), 3 of the examination regulation).

Conditions
None.

Recommendations
Attendance to the course Siedlungswasserwirtschaft [0170603] is recommended.

Learning Outcomes
In this course, the theoretical background for an ecological assessment of surface water bodies will be examined. Based on this
information, students will go on a field trip to apply their knowledge to real systems.

Content
General characterization of surface waters:
+ natural cycles (carbon, nitrogen, phosphorus, oxygen)
* Interactions between sediment and water
+ Biological water quality
» Hydromorphological quality

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Course and lecture notes

Literature

Schworbel, J. & Brendelberger, H. (2005): Einfihrung in die Limnologie. 9. Auflage, Spekirum Akademischer Verlag.

Lampert, W. & Sommer, U. (1999): Limnodkologie. 2. Auflage, Georg Thieme Verlag, Stuttgart.

Schworbel, J. (1994): Methoden der Hydrobiologie: StiBwasserdkologie. 4. Auflage, UTB-Verlag Gustav Fischer, Stuttgart.
DIN 38410 (2004): Deutsche Einheitsverfahren zur Wasser-, Abwasser- und Schlammuntersuchung — Biologisch-6kologisch
Gewasseruntersuchung. DIN Deutsches Institut fir Normung e.V., Beuth Verlag, Berlin.
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6 COURSES 6.1 All Courses

Course: Fluid Technology [2114093]

Coordinators: M. Geimer, M. Scherer
Part of the modules: Mobile Machines (p. 91)[WI4INGMB15], Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment consists of a writen exam (2 hours) taking place in the recess period. The exam takes place in every semester.
Re-examinations are offered at every ordinary examination date.

Conditions
None.

Learning Outcomes
The students will be able to

» know and understand physical principles of fluid power systems
» know the current components and their operating mode

» know the advantages and disadvantages of different components
+ dimension the components for a given purpose

+ calculate simple systems

Content
In the range of hydrostatics the following topics will be introduced:

+ Hydraulic fluids

* Pumps and motors
» Valves
 Accessories

+ Hydraulic circuits.

In the range of pneumatics the following topics will be introduced:

» Compressors
» Motors
» Valves

« Pneumatic circuits.

Workload
See German version.

Literature

Scritum for the lecture Fluidtechnik
Institute of Vehicle System Technology
downloadable
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6 COURSES 6.1 All Courses

Course: River Engineering and Ecology Il [8056]

Coordinators: E. Dister
Part of the modules: Understanding and Prediction of Disasters 1 (p. 146)[WI4INGINTER7], Understanding and Predic-
tion of Disasters 2 (p. 147)[WI4INGINTERS]

ECTS Credits Hours per week Term Instruction language
2 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (20 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation).

Conditions
None.

Recommendations
See German version.
Learning Outcomes
Content

Workload
The total workload for this course is approximately 60 hours. For further information see German version.

Remarks
For further information, see http://www.iwk.uni-karlsruhe.de/kurse_vertiefungsstudium.php and http://www.auen.uni-
karlsruhe.de/489.php
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6 COURSES 6.1 All Courses

Course: Advanced Measurement Methods [2501031]

Coordinators: Kottmeier
Part of the modules: Understanding and Prediction of Disasters 1 (p. 146)[WI4INGINTER7], Understanding and Predic-
tion of Disasters 2 (p. 147)[WI4INGINTERS]

ECTS Credits Hours per week Term Instruction language
3,5 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min.) taking place in the recess period (according to §4(2), 2 of the examination
regulation).

Conditions
None.

Recommendations
None.

Learning Outcomes
see German version

Content
see German version

Workload
The total workload for this course is approximately 105.0 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Functional Ceramics [2126784]

Coordinators: M. Hoffmann, M. Baurer
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (20-30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Conditions
none

Recommendations
Basic knowledge of experimental physics and chemistry is recommended.
It is recommended to attend the course Ceramics-Introduction [2125757].

Learning Outcomes

The students know the correlation among crystal structure, defect chemistry and electrical, dielectric and piezoelectric properties
and are familar with the different methods for powder preparation, shaping and sintering. They know the functionality and
application fields of semiconducting, piezoelectric and pyroelectric ceramics.

Content

The course gives an introduction to physics and chemistry of functional ceramics, provides an overview of the corresponding
processing methods and highlights the properties and application of the most relevant materials.

It is arranged in the following units:

+ Crystal structures and defect chemistry
» Thermodynamic of interfaces and grain boundaries
» Methods for the preparation of functional ceramics

Dielectric materials and insulators
» Semiconducting ceramics (varistors, PTC- und NTC-ceramics)

lon conductive ceramics (oxygen sensors, solid oxid fuel cells)

Piezoelectric ceramics

Pyroelectric ceramics

Elektrooptical ceramics

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
Slides for the lecture:
available under http://www.iam.kit.edu/km/289.php

Literature

Y.-M. Chiang, D. Birnie 11l and W.D. Kingery, “Physical Ceramics”, Wiley (1997)

A.J. Moulson, J.M. Herbert, “Electroceramics, Materials - Properties - Applications”, Chapman and Hall (1990)
Y. Xu, “Ferroelectric Materials and Their Applications”, Elsevier (1991)

H. Jaffe, W.R. Cook and H. Jaffe, “Piezoelectric Ceramics”, Academic Press (1971)

Remarks
The course will not take place every year
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6 COURSES

6.1

All Courses

Course: Gas Engines [2134141]

Coordinators: R. Golloch
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term

Learning Control / Examinations
Oral examination, duration 25 min., no auxillary means

Conditions
none

Recommendations
Knowledge about ,Verbrennungsmotoren A und B* or “Fundamentals of Combustion Engines | and II”

Learning Outcomes

The student can name and explain the function, characteristics and application areas of gas and dual fuel engines. He is able
to distinguish from engines using liquid fuels. The student describe and explain gaseous fuels, engine subsystems, combustion
processes and exhaust gas aftertreatment technologies. He is capable to analyse and evaluate current development areas and

technical challenges.

Content

Based on the basics of internal combustion engines the students learn about functions of modern gas and dual fuel engines.
Core learning areas are gaseous fuels, combustion processes including abnormal combustion characteristics, subsystems
like gas admission, ignition, safety and control systems. Further knowledge will be teached on emissions, exhaust gas

aftertreatment, applications and operation characteristics.

Workload
Present time at university: 24 hours; studying at home: 96 hours

Media
Lecture with PowerPoint slides

Literature

Lecture Script, prepared by the lecturer. Obtainable at the Institut fir Kolbenmaschinen
Recommended:

- Merker, Schwarz, Teichmann: Grundlagen Verbrennungsmotoren, Vieweg + Teubner Verlag 2011;
- Zacharias: Gasmotoren, Vogel Fachbuch 2001
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6 COURSES 6.1 All Courses

Course: Mixed Integer Programming | [25138]

Coordinators: O. Stein
Part of the modules: Mathematical Programming (p. 84)[WI4OR6]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations

The assessment of the lecture is a written examination (60 minutes) according to §4(2), 1 of the examination regulation.

The examination is held in the semester of the lecture and in the following semester.

Prerequisite for admission to the written examination is attaining at least 30% of the exercise points. Therefore the online-
registration for the written examination is subject to fulfilling the prerequisite.

The examination can also be combined with the examination of Mixed Integer Programming Il [25140]. In this case, the duration
of the written examination takes 120 minutes.

Conditions
None.

Recommendations
It is strongly recommended to visit at least one lecture from the Bachelor program of this chair before attending this course.

Learning Outcomes
The student

» knows and understands the fundamentals of linear mixed integer programming,

* is able to choose, design and apply modern techniques of linear mixed integer programming in practice.

Content

Many optimization problems from economics, engineering and natural sciences are modeled with continuous as well as discrete
variables. Examples are the energy minimal design of a chemical process in which several reactors may be switched on or
off, or the time minimal covering of a distance with a vehicle equipped with a gear shift. While optimal points can be defined
straightforwardly, for their numerical identification an interplay of ideas from discrete and continuous optimization is necessary.
The lecture treats methods for the numerical solution of linear optimization problems which depend on continuous as well as
discrete variables. It is structured as follows:

+ Existence results and concepts of linear as well as convex optimization
» LP relaxation and error bounds for rounding

» Gomory'’s cutting plane method

» Benders decomposition

Part Il of the lecture treats nonlinear mixed integer programs.
The lecture is accompanied by computer exercises in which you can learn the programming language MATLAB and implement
and test some of the methods for practically relevant examples.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture notes.

Literature
Elective literature:

» C.A. Floudas, Nonlinear and Mixed-Integer Optimization: Fundamentals and Applications, Oxford University Press, 1995
« J. Kallrath: Gemischt-ganzzahlige Optimierung, Vieweg, 2002

+ D. Li, X. Sun: Nonlinear Integer Programming, Springer, 2006

* G.L. Nemhauser, L.A. Wolsey, Integer and Combinatorial Optimization, Wiley, 1988

« M. Tawarmalani, N.V. Sahinidis, Convexification and Global Optimization in Continuous and Mixed-Integer Nonlinear
Programming, Kluwer, 2002.

Remarks
The lecture is offered irregularly. The curriculum of the next three years is available online (kop.ior.kit.edu).
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6 COURSES

6.1

All Courses

Course: Mixed Integer Programming Il [25140]

Coordinators: O. Stein
Part of the modules: Mathematical Programming (p. 84)[WI4OR6]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations

The assessment of the lecture is a written examination (60 minutes) according to §4(2), 1 of the examination regulation.

The examination is held in the semester of the lecture and in the following semester.

Prerequisite for admission to the written examination is attaining at least 30% of the exercise points.

online-registration for the written examination is subject to fulfilling the prerequisite.

The examination can also be combined with the examination of Mixed Integer Programming | [25138].

duration of the written examination takes 120 minutes.

Conditions
None.

Recommendations

Therefore the

In this case, the

It is strongly recommended to visit at least one lecture from the Bachelor program of this chair before attending this course.

Learning Outcomes
The student

» knows and understands the fundamentals of convex and of nonconvex mixed integer programming,
* is able to choose, design and apply modern techniques of nonlinear mixed integer programming in practice.

Content

Many optimization problems from economics, engineering and natural sciences are modeled with continuous as well as discrete
variables. Examples are the energy minimal design of a chemical process in which several reactors may be switched on or
off, or the time minimal covering of a distance with a vehicle equipped with a gear shift. While optimal points can be defined
straightforwardly, for their numerical identification an interplay of ideas from discrete and continuous optimization is necessary.

Part | of the lecture deals with linear mixed integer programs.

Part Il treats methods for the numerical solution of optimization problems which depend nonlinearly on continuous as well as

discrete variables. It is structured as follows:

+ Concepts of convex optimization

+ Mixed integer convex programming (branch and bound methods)
» Mixed integer nonconvex programming

 Generalized Benders decomposition

+ Outer approximation methods

* Heuristics

The lecture is accompanied by computer exercises in which you can learn the programming language MATLAB and implement

and test some of the methods for practically relevant examples.
Workload

The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture notes.

Literature
Elective literature:

» C.A. Floudas, Nonlinear and Mixed-Integer Optimization: Fundamentals and Applications, Oxford University Press, 1995

+ J. Kallrath: Gemischt-ganzzahlige Optimierung, Vieweg, 2002
+ D. Li, X. Sun: Nonlinear Integer Programming, Springer, 2006
* G.L. Nemhauser, L.A. Wolsey, Integer and Combinatorial Optimization, Wiley, 1988
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6 COURSES 6.1 All Courses

« M. Tawarmalani, N.V. Sahinidis, Convexification and Global Optimization in Continuous and Mixed-Integer Nonlinear
Programming, Kluwer, 2002.

Remarks
The lecture is offered irregularly. The curriculum of the next three years is available online (kop.ior.kit.edu).
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6 COURSES

6.1

All Courses

Course: Global vehicle evaluation within virtual road test [2114850]

Coordinators: B. Schick
Part of the modules: Handling Characteristics of Motor Vehicles (p. 89)[WI4INGMB6]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The assessment will consist of an oral exam (30-40 min) taking place in the recess period (according to §4 (2), 2 of the
examination regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination

date.

Conditions
None.

Recommendations
Previous visit of Handling Characteristics of Motor Vehicles | [21807] is recommended.

Learning Outcomes

The students have an overview of the vehicle dynamics simulation, the model parametrization and the related data sources. They
have good knowledge about vehicle dynamics test methods and related execution of virtual test driving (open loop, closed loop).
They are able to evaluate driving behavior based on self-created results. They have achieved knowledge about influences and
interactions of components such as tires, suspension, kinematics and compliance, roll bars, steering, brakes, mass distribution
and powertrain and they have the qualification to analyze, to judge and to optimize components with regard to global vehicle

behavior.

Content

1. Testing and evaluation methods

2. Fundamentals of vehicle dynamics simulation

3. Execution of virtual test driving and evaluation of the results

4. Influence of several components and optimization of global driving behavior

Workload
See German version.

Literature

1. Reimpell, J.: Fahrwerktechnik: Grundlagen, Vogel Verlag, 1995
2. Unrau, H.-J.: Scriptum zur Vorlesung “Fahreigenschaften I”

3. Unrau, H.-J.: Scriptum zur Vorlesung “Fahreigenschaften II”

4. IPG: User Guide CarMaker
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6 COURSES 6.1 All Courses

Course: Business Models in the Internet: Planning and Implementation [2540456]

Coordinators: T. Teubner, R. Knapper
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1], Business & Service Engineering
(p. 41)[WI4BWLISM4]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term de

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation) and by submitting
written essays as part of the exercise (according to §4(2), 3 of the examination regulation). 50% of the final grade is based on
the written exam and 50% is based on assignments from the exercises. Successful completion of the exercises is a prerequisite
for admission to the written exam. The points obtained in the exercises only apply to the first and second exam of the semester
in which they were obtained.

Conditions
None.

Learning Outcomes
The student
* is able to list the most important features of web application lifecycles,
+ analyses, designs and implements web applications,
+ evaluates and argues internet business models with special requirements and features,
« is able to estimate the practicability of business models.

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.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
» PowerPoint
+ E-Learning-System ILIAS
+ Videoconferencing, if circumstances allow

Literature
Will be announced within the course.
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6 COURSES 6.1 All Courses

Course: Business Planning [2545005]

Coordinators: O. Terzidis, Mitarbeiter des Lehrstuhls
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
Students will learn methods on how to turn patents as well as business ideas into a solid business model and furthermore to
develop them into a concrete Business Plan.

Content
This seminar introduces basic concepts of business planning for entrepreneurs to the participants. It focusses on practical
concepts and hands-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)

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature
See German version.
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6 COURSES

6.1

All Courses

Course: Business Strategies of Banks [2530299]

Coordinators: W. Muller
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de
Learning Control / Examinations
Conditions
None.
Learning Outcomes
Students are told the basics of commercial banking.

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.

Literature
Elective literature:

+ A script is disseminated chapterwise within the lecture.

+ Hartmann-Wendels, Thomas; Pfingsten, Andreas; Weber, Martin; 2000, Bankbetriebslehre, 2. Auflage, Springer
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6 COURSES 6.1 All Courses

Course: Foundry Technology [2174575]

Coordinators: C. Wilhelm
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (20-30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Conditions
None.

Recommendations
None.

Learning Outcomes

The students know the specific moulding and casting techniques and are able to describe them in detail. The students know
the application of moulding and casting techniques concerning castings and metals, their advantages and disadvantages in
comparision, their application limits and are able to describe these in detail.

The students know the applied metals and are able to describe advantages and disadvantages as well as the specific range of
use.

The students are able, to describe detailled mould and core materials, technologies, their application focus and mould-affected
casting defects.

The students know the basics of casting process of any casting parts concerning the above mentioned criteria and are able to
desvcribe detailled.

Content

Moulding and casting processes
Solidifying of melts

Castability

Fe-Alloys

Non-Fe-Alloys

Moulding and additive materials
Core production

Sand reclamation

Feeding technology

Design in casting technology
Casting simulation

Foundry Processes

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature
Reference to literature, documentation and partial lecture notes given in lecture
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6 COURSES 6.1 All Courses

Course: Global Optimization | [2550134]

Coordinators: O. Stein
Part of the modules: Mathematical Programming (p. 84)[WI4OR6]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations

The assessment of the lecture is a written examination (60 minutes) according to §4(2), 1 of the examination regulation.

The examination is held in the semester of the lecture and in the following semester.

Prerequisite for admission to the written examination is attaining at least 50% of the exercise points. Therefore the online-
registration for the written examination is subject to fulfilling the prerequisite.

The examination can also be combined with the examination of Global Optimization Il [2550136]. In this case, the duration of
the written examination takes 120 minutes.

Conditions
None.

Learning Outcomes
The student

» knows and understands the fundamentals of deterministic global optimization in the convex case,
* is able to choose, design and apply modern techniques of deterministic global optimization in the convex case in practice.

Content

In many optimization problems from economics, engineering and natural sciences, numerical solution methods are only able to
efficiently identify /local optimizers, while it is much harder to find globally optimal points. This corresponds to the fact that by
local search it is easy to find the summit of the closest mountain, but that the search for the summit of Mount Everest is rather
elaborate.

Part | of the lecture treats methods for global optimization of convex functions under convex constraints. It is structured as
follows:

+ Introduction, examples, and terminology
 Existence results

+ Optimality in convex optimization

+ Duality, bounds, and constraint qualifications
* Numerical methods

Nonconvex optimization problems are treated in part Il of the lecture.
The lecture is accompanied by computer exercises in which you can learn the programming language MATLAB and implement
and test some of the methods for practically relevant examples.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture notes.

Literature
Elective literature:

» W. Alt Numerische Verfahren der konvexen, nichtglatten Optimierung Teubner 2004

» C.A. Floudas Deterministic Global Optimization Kluwer 2000

* R. Horst, H. Tuy Global Optimization Springer 1996

» A. Neumaier Interval Methods for Systems of Equations Cambridge University Press 1990

Remarks
Part | and Il of the lecture are held consecutively in the same semester.

Industrial Engineering and Management (M.Sc.) 301
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6 COURSES 6.1 All Courses

Course: Global Optimization Il [2550136]

Coordinators: O. Stein
Part of the modules: Mathematical Programming (p. 84)[WI4OR6]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations

The assessment of the lecture is a written examination (60 minutes) according to §4(2), 1 of the examination regulation.

The examination is held in the semester of the lecture and in the following semester.

Prerequisite for admission to the written examination is attaining at least 50% of the exercise points. Therefore the online-
registration to the written examinationen is subject to fulfilling the prerequisite.

The examination can also be combined with the examination of Global Optimization | [2550134]. In this case, the duration of
the written examination takes 120 minutes.

Conditions
None.

Learning Outcomes
The student

» knows and understands the fundamentals of deterministic global optimization in the nonconvex case,

* is able to choose, design and apply modern techniques of deterministic global optimization in the nonconvex case in
practice.

Content

In many optimization problems from economics, engineering and natural sciences, numerical solution methods are only able to
efficiently identify local optimizers, while it is much harder to find globally optimal points. This corresponds to the fact that by
local search it is easy to find the summit of the closest mountain, but that the search for the summit of Mount Everest is rather
elaborate.

The global solution of convex optimization problems is subject of part | of the lecture.

Part Il of the lecture treats methods for global optimization of nonconvex functions under nonconvex constraints. It is structured
as follows:

* Introduction and examples

+ Convex relaxation

* Interval arithmetic

» Convex relaxation via aBB method
» Branch and bound methods

* Lipschitz optimization

The lecture is accompanied by computer exercises in which you can learn the programming language MATLAB and implement
and test some of the methods for practically relevant examples.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture notes.

Literature
Elective literature:

» W. Alt Numerische Verfahren der konvexen, nichtglatten Optimierung Teubner 2004

» C.A. Floudas Deterministic Global Optimization Kluwer 2000

* R. Horst, H. Tuy Global Optimization Springer 1996

» A. Neumaier Interval Methods for Systems of Equations Cambridge University Press 1990

Remarks
Part | and Il of the lecture are held consecutively in the same semester.
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6 COURSES 6.1 All Courses

Course: Global Production and Logistics - Part 1: Global Production [2149610]

Coordinators: G. Lanza
Part of the modules: Global Production and Logistics (p. 106)[WI4INGMB31]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations

Performance is assessed in the form of one written examination (as per §4(2), 1 SPO [study and examination regulations]) during
the lecture-free period. The examination will take place once every semester and can be retaken at every official examination
date.

Conditions
None

Recommendations
Combination with Global Production and Logistics — Part 2

Learning Outcomes
The students ...

+ can explain the general conditions and influencing factors of global production.

+ are capable to apply defined procedures for site selection and to evaluate site decisions with the help of different methods.
+ are able to select the adequate scope of design for site-appropriate production and product construction case-specifically.
+ can state the central elements in the planning process of establishing a new production site.

+ are capable to make use of the methods to design and scale global production networks for company-individual problems.

» are able to show up the challenges and potentials of the departments sales, procurement as well as research and
development on global basis.

Content

Target of the lecture is to depict the challenges and fields of action of global operating companies and to give an overview
of central aspects in global production networks as well as establishing a deepening knowledge of established methods and
procedures for design and scale. Within the course methods for site selection, procedures for site specific adjustment of product
construction and product technology as well as planning approaches to establish a new production site are imparted. The course
is rounded off by showing the characteristics of the departments sale, procurement as well as research and development under
global aspects.

The topics are:

+ Basic conditions and influencing factors of global production (historical development, targets, chances and threats)
» Global sales

» Site selection

« Site specific producion adjustment

+ Establishing of new production sites

+ Global procurement

» Design and management of global production networks

+ Global research and development

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).

Literature

Lecture Notes

recommended secondary literature:

Abele, E. et al: Global Production — A Handbook for Strategy and Implementation, Springer 2008 (english)

Remarks
None

Industrial Engineering and Management (M.Sc.) 303
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6 COURSES 6.1

All Courses

Course: Global Production and Logistics - Part 2: Global Logistics [2149600]

Coordinators: K. Furmans
Part of the modules: Global Production and Logistics (p. 106)[WI4INGMB31]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of a written exam according to Section 4 (2), 1 of the examination regulation.

Conditions
None.

Recommendations
Prerequisites: Logistics — Organisation, Design and Control of Logistics Systems [2118078].

Learning Outcomes
Students are able to:

* assign basic problems of planning and operation of global supply chains and plan them with apropriate methods,

+ describe requirements and characteristics of global trade and transport, and
+ evaluate characteristics of the design from logistic chains regarding their suitability.

Content
Characteristics of global trade

* Incoterms
» Customs clearance, documents and export control
Global transport and shipping
+ Maritime transport, esp. container handling
* Air transport
Modeling of supply chains
+ SCOR model
+ Value stream analysis
Location planning in cross-border-networks
+ Application of the Warehouse Location Problem
+ Transport Planning
Inventory Management in global supply chains
» Stock keeping policies
Inventory management considering lead time and shipping costs

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations, black board

Literature
Elective literature:
« Arnold/Isermann/Kuhn/Tempelmeier. HandbuchLogistik, Springer Verlag, 2002 (Neuauflage in Arbeit)
» Domschke. Logistik, Rundreisen und Touren,Oldenbourg Verlag, 1982
» Domschke/Drexl. Logistik, Standorte, OldenbourgVerlag, 1996
» Gudehus. Logistik, Springer Verlag, 2007
» Neumann-Morlock. Operations-Research,Hanser-Verlag, 1993
» Tempelmeier. Bestandsmanagement in SupplyChains, Books on Demand 2006
» Schodnsleben. IntegralesLogistikmanagement, Springer, 1998

Remarks
none

Industrial Engineering and Management (M.Sc.)
Module Handbook, Date: 21.08.2014
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6 COURSES 6.1 All Courses

Course: Graph Theory and Advanced Location Models [2550484]

Coordinators: S. Nickel
Part of the modules: Mathematical Programming (p. 84)[WI4OR6], Operations Research in Supply Chain Management
and Health Care Management (p. 82)[WI40OR5]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter / Summer Term en

Learning Control / Examinations
The assessment is a 120 minutes written examination (according to §4(2), 1 of the examination regulation).
The examination is held in the term of the lecture and the following lecture.

Conditions
Basic knowledge as conveyed in the module Introduction to Operations Research [WI1OR] is assumed.

Learning Outcomes
The student

» knows and classifies basic concepts and algorithms of Graph Theory which are used in engineering, economic and
socio-scientific problems,

+ describes and utilizes models and methods in order to optimize on graphs and networks

» models advanced problem settings in location theory,

* is capable of analyzing practically-relevant settings and current research topics and develops individual solution concepts.

Content

Graph Theory is an important part of Discrete Mathematics. A special attraction is in its clearness and variety of proof
techniques. Object of the first part “Graph Theory” is the mediation of basic graph theoretical concepts and algorithms, which
are deployed in many areas. In focus is the modeling of different problems with graph theoretical methods und their solutions
with efficient algorithms. Significant focal points are Shortest Paths, Flows, Matchings, Colorings and Matroids.

A variety of application areas of location theory has attracted increasing research interest within the last decades, because
location decisions are a critical factor in strategic planning. In the second part “Advanced Location Models”, some current
research questions of modern industrial location theory are discussed after a short introduction. Thereby, practical models and
suitable solution methods for location problems in general networks are presented. The lecture goes into details about Pareto
Solutions in Networks, Ordered Median Problems, Covering Problems and Allocation Problems.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
« Jungnickel: Graphs, Networks and Algorithms, 2" edition, Springer, 2005
« Diestel: Graph Theory, 3" edition, Springer, 2006
» Bondy, Murt: Graph Theory, Springer, 2008
+ Nickel, Puerto: Location Theory, Springer, 2005
« Drezner: Facility Location — Applications and Theory, 2" edition, Springer, 2005

Remarks
The lecture is offered irregularly. The planned lectures and courses for the next three years are announced online.
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6 COURSES

6.1

All Courses

Course: Fundamentals of Waste Water Treatment [22618]

Coordinators: S. Lackner
Part of the modules: Water Chemistry and Water Technology Il (p. 145)[WI4INGCV7]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
See module description.

Conditions

None.

Learning Outcomes
The student

* has knowledge about the basic understanding of wastewater treatment plants,

» knows about the main design criteria, including procedural plant configurations and operating factors and processes.

Content

Historical background, types of wastewater and wastewater composition, wastewater definition and legal aspects, wastewater
analytics and characterization, mechanical wastewater treatment (descition and design of grids, sieves, and sedimentation
tanks), introduction of biological principles, biological wastewater treatment (the activated sludge process, concepts, design of
C,N and P elimination processes, aeration units), biofilm technology (introduction to biofilms, process description and design of
trickling filters, moving bed biofilm systems, and so on), special treatment processes (membrane systems, and other), anaerobic

processes (treatmemt and disposal of sewage sludge), industrial applications.
Workload

The total workload for this course is approximately 120 hours. For further information see German version.

Literature
Elective literature:

» Wastewater Engineering. Treatment and Reuse, Taschenbuch, 1830 Seiten, Mcgraw-Hill Higher Education; 4. Aufl.

(2002); ISBN-10: 0071122508

Industrial Engineering and Management (M.Sc.)
Module Handbook, Date: 21.08.2014
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6 COURSES 6.1 All Courses

Course: Automotive Engineering | [2113805]

Coordinators: F. Gauterin, H. Unrau
Part of the modules: Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
6 4 Winter term de

Learning Control / Examinations
The assessment consists of a written exam (120 min) taking place in the recess period (according to §4 (2), 1 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
Can not be combined with lecture [2113809]

Recommendations
None.

Learning Outcomes

The students know the movements and the forces at the vehicle and are familiar with active and passive security. They have
proper knowledge about operation of engines and alternative drives, the necessary transmission between engine and drive
wheels and the power distribution. They have an overview of the components necessary for the drive and have the basic
knowledge, to analyze, to judge and to develop the complex system “vehicle”.

Content

1. History and future of the automobile

2. Driving mechanics: driving resistances and driving performances, mechanics of the longitudinal and transverse forces,
collision mechanics

3. Engines: combustion engine, alternative drives (e.g. electric motor, fuel cell)

4. Transmission: clutches (e.g. friction clutch, visco clutch), transmission (e.g. mechanical transmission, hydraulic fluid
transmission)

Workload
See German version.

Literature
1. Mitschke, M./ Wallentowitz, H.: Dynamik der Kraftfahrzeuge, Springer-Verlag, Berlin, 2004

2. Braes, H.-H.; Seiffert, U.: Handbuch Kraftfahrzeugtechnik, Vieweg&Sohn Verlag, 2005

3. Gnadler, R.: Script to the lecture ’Automotive Engineering I
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6 COURSES 6.1 All Courses

Course: Automotive Engineering Il [2114835]

Coordinators: F. Gauterin, H. Unrau
Part of the modules: Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (90 min) taking place in the recess period (according to §4 (2), 1 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
Can not be combined with lecture [2114855]

Recommendations
It is recommeded to attend the course Basics of Automotive Engineering I [2113805].

Learning Outcomes

The students have an overview of the modules, which are necessary for the road holding of a motor vehicle and the power
transmission between vehicle bodywork and roadway. They have knowledge of different wheel suspensions, the tyres, the
steering elements and the brakes. They know different execution forms, the function and the influence on the driving or brake
behavior. They are able to develop the appropriate components correctly. They are ready to analyze, to judge and to optimize
the complex relationship of the different components under consideration of boundary conditions.

Content

1. Chassis: Wheel suspensions (rear axles, front axles, kinematics of axles), tyres, springs, damping devices
2. Steering elements: Steering elements of single vehicles and of trailers

3. Brakes: Disc brake, drum brake, retarder, comparison of the designs

Workload
See German version.

Literature
1. HeiBing, B./Ersoy, M.: Fahrwerkhandbuch: Grundlagen, Fahrdynamik, Komponenten, Systeme, Mechatronik, Perspektiven,
Vieweg-Verlag, Wiesbaden, 2011

2. Breuer, B./Bill, K.-H.: Bremsenhandbuch: Grundlagen - Komponenten - Systeme - Fahrdynamik, Vieweg-Verlag, Wiesbaden,
2012

3. Gnadler, R.: Script to the lecture ‘'Automotive Engineering II
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6 COURSES 6.1 All Courses

Course: River Engineering and Ecology | [8048]

Coordinators: E. Dister
Part of the modules: Understanding and Prediction of Disasters 2 (p. 147)[WI4INGINTERS], Understanding and Predic-
tion of Disasters 1 (p. 146)[WI4INGINTER?7]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam (20 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation).

Conditions

None.

Learning Outcomes
Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Remarks
For further information, see http://www.iwk.uni-karlsruhe.de/kurse_vertiefungsstudium.php and http://www.ifgg.kit.edu/1828.php
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6 COURSES 6.1 All Courses

Course: Grundlagen der Herstellungsverfahren der Keramik und Pulvermetal-
lurgie [2193010]

Coordinators: R. Oberacker
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam (20-30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Conditions
None.

Recommendations
Basic knowledge of experimental physics and chemistry is recommended.

Learning Outcomes

The students know the basics of characterization of powders, pastes and suspensions. They have a fundamental understanding
of the process technology for shaping of particulate systems. They are able to use these fundamentals to design selected wet-
and dry forming processes.

Content

The course covers fundamentals of the process technology for shaping of ceramic or metal particle systems. Important shaping
methods are reviewed. The focus is on characterization and properties of particulate systems, and, in particular, on process
technology for shaping of powders, pastes, and suspensions.

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Literature
* R.J. Brook: Processing of Ceramics I+Il, VCH Weinheim, 1996
+ M.N. Rahaman: Cermamic Processing and Sintering, 2nd Ed., Marcel Dekker, 2003
+ W. Schatt ; K.-P. Wieters ; B. Kieback. ,..Pulvermetallurgie: Technologien und Werkstoffe®, Springer, 2007
* R.M. German. “Powder metallurgy and particulate materials processing. Metal Powder Industries Federation, 2005
» F Thimmler, R. Oberacker. “Introduction to Powder Metallurgy”, Institute of Materials, 1993
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6 COURSES 6.1 All Courses

Course: Basics in Hydrogeology [9050]

Coordinators: N. Goldscheider
Part of the modules: Understanding and Prediction of Disasters 1 (p. 146)[WI4INGINTER7], Understanding and Predic-
tion of Disasters 2 (p. 147)[WI4INGINTERS]

ECTS Credits Hours per week Term Instruction language
5 2/2 Winter term de

Learning Control / Examinations
The assessment consists of a written exam (following §4(2), 1 of the examination regulation).

Conditions
None.

Recommendations
None.

Learning Outcomes
see German version

Content
see German version

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Remarks
This course was formerly named “Hydrogeology”.
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6 COURSES 6.1 All Courses

Course: Fundamentals of catalytic exhaust gas aftertreatment [2134138]

Coordinators: E. Lox
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min) according to §4 (2), 2 of the examination regulation. The grade of the exam
is included in the overall grade of the module with a weighting factor of 3.

Conditions
The course Combustion Engines A / Combustion Engines I has to be completed beforehand.

Recommendations
None.

Learning Outcomes
The students can name and explain the scientific fundamentals of the catalytic exhaust gas aftertreatment, as well as the
technical, political and economical parameters of its application in engines for passenger cars and HD vehicles.

The students are able to point out and explain which emissions are formed in combustion engines, why these emissions
are helth-related critical and which measures the legislator has established to reduce the emissions.

Content

1. kind and source of emissions

. emission legislation

. principal of catalytic exhaust gas aftertreatment (EGA)
. EGA at stoichiometric gasoline engines

. EGA at gasoline engines with lean mixtures

. EGA at diesel engines

. economical basic conditions for catalytic EGA

Workload
regular attendance: 36 hours
self-study: 84 hours

No ok~ WN

Literature
Lecture notes available in the lectures

1. “Environmental Catalysis” Edited by G.Ertl, H. Knétzinger, J. Weitkamp Wiley-VCH Verlag GmbH, Weinheim, 1999
ISBN 3-527-29827-4

2. "Cleaner Cars- the history and technology of emission control since the 1960s” J. R. Mondt Society of Automotive Engineers,
Inc., USA, 2000 Publication R-226, ISBN 0-7680-0222-2

3. "Catalytic Air Pollution Control - commercial technology” R. M. Heck, R. J. Farrauto John Wiley & Sons, Inc., USA, 1995
ISBN 0-471-28614-1

4. "Automobiles and Pollution” P. Degobert Editions Technic, Paris, 1995 ISBN 2-7108-0676-2

5. "Reduced Emissions and Fuel Consumption in Automobile Engines” F. Schaeder, R. van Basshuysen, Springer Verlag Wien
New York, 1995 ISBN 3-211-82718-8

6. "Autoabgaskatalysatoren : Grudlagen - Herstellung - Entwicklung - Recycling - Okologie” Ch. Hageliiken und 11 Mitautoren,
Expert Verlag, Renningen, 2001 ISBN 3-8169-1932-4
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6 COURSES 6.1 All Courses
Course: Fundamentals of Food Chemistry [6602]
Coordinators: Loske
Part of the modules: Specialization in Food Process Engineering (p. 143)[WI4INGCV4]
ECTS Credits Hours per week Term Instruction language

4 2 Winter / Summer Term de

Learning Control / Examinations
See module description.

Conditions

None.

Learning Outcomes
See German version.
Content

Workload

The total workload for this course is approximately 120 hours. For further information see German version.

Industrial Engineering and Management (M.Sc.)
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6 COURSES

6.1

All Courses

Course: Principles of Food Process Engineering [22213]

Coordinators: V. Gaukel
Part of the modules: Principles of Food Process Engineering (p. 142)[WI4INGCV3]

ECTS Credits Hours per week Term Instruction language
4 2/0 Winter term de

Learning Control / Examinations
See module description.

Conditions
The course is an obligatory course within the module and has to be attended.

Learning Outcomes
See German version.

Content
Workload

The total workload for this course is approximately 120 hours. For further information see German version.

Remarks
This course was formerly named “Principles of Process Engineering referring to Food I”.

Industrial Engineering and Management (M.Sc.)
Module Handbook, Date: 21.08.2014
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6 COURSES 6.1 All Courses

Course: Construction Equipment [6241703]

Coordinators: S. Gentes
Part of the modules: Process Engineering in Construction (p. 132)[WI4INGBGU22], Mechnical Process Engineering in
Construction (p. 130)[WI4INGBGU17]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessement consists of a written exam (30 minutes) (following §4(2), 1 of the examination regulation).

Conditions
None.

Learning Outcomes
Students

+ gain fundamental knowledge about modes of operation of several drive technologies with a focus on construction equip-
ment

+ understand foundations of hydraulic systems in construction equipment
+ gain the ability to determine and size transmission elements of construction equipment and machinery.

Content
The lecture comprises

« drive technology (basics,performance improvement, energy utilization)
+ transmission elements (coupler, rope, chain, axle, gear technology, automatic gear box)
+ Basics of hydraulic systems

Workload
The total workload for this course is approximately 90.0 hours. For further information see German version.

Media
Lecture slides.

Remarks
This course was formerly named “Fundamental Mechanics of Construction Equipment”.
The credits have been changed from 1,5 to 3.
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6 COURSES 6.1 All Courses

Course: Introduction to Microsystem Technology | [2141861]

Coordinators: A. Guber
Part of the modules: Microsystem Technology (p. 117)[WI4INGMBIMT4]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).

Conditions
None.

Recommendations
The course Microsystem technology Il [2142874] and the practical exercise [2143875] are recommended.

Learning Outcomes

The lecture gives an introduction into the basics of microsystems technology. In analogy to processes employed in fabrication
of microelectronics circuits the core technologies as well as materials for producing microstructures and components are pre-
sented. Finally, various techniques for Silicon micromachining are explained and illustrated with examples for micro-components
and micro-systems.

Content

- Introduction in Nano- and Microtechnologies

- Silicon and processes for fabricating microelectronics circuits
- Basic physics background and crystal structure

- Materials for micromachining

- Processing technologies for microfabrication

- Silicon micromachining

- Examples

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature

M. Madou

Fundamentals of Microfabrication

Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011
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6 COURSES 6.1 All Courses

Course: Introduction to Microsystem Technology Il [2142874]

Coordinators: A. Guber
Part of the modules: Microsystem Technology (p. 117)[WI4INGMBIMT4]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).

Conditions
None.

Recommendations
The course Microsystem technology | [2141861] and the practical exercise [2143875] are recommended.

Learning Outcomes

The lecture gives an introduction into the basics of microsystems technology. In the first part, methods for lithographic pattern
transfer are summarized. Then specific techniques such as the LIGA process, micro-machining, and laser-patterning are
explained and examples are given. Finally assembly and packaging methods are presented leading into a discussion of entire
microsystems.

Content

- Introduction in Nano- and Microtechnologies
- Lithography

- LIGA-technique

- Mechanical microfabrication

- Patterning with lasers

- Assembly and packaging

- Microsystems

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature

M. Madou

Fundamentals of Microfabrication

Taylor & Francis Ltd.; Auflage: 3. Auflage. 2011
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6 COURSES 6.1 All Courses

Course: Fundamentals of X-ray Optics | [2141007]

Coordinators: A. Last
Part of the modules: Microoptics (p. 115)[WI4INGMBIMT3], Microfabrication (p. 113)[WI4INGMBIMT2]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Recommendations

Attending the following Lectures is recommended:

LAS:

Beschleunigerphysik |: Teilchenbeschleuniger
Beschleunigerphysik Il: Synchrotronstrahlungsquellen

IMT:

Grundlagen der Mikrosystemtechnik | [2141861] and Il [2142874]

Learning Outcomes
The lecture will enable the students to judge capabilities of different X-ray optical imaging methods and instrumentation and to
select suitable methods for a given task.

Content

The lecture covers general principles of optics as well as basics, functioning and application of reflective, refractive and diffractive
X-ray optical elements and systems. Selected X-ray analytical imaging methods and the necessary optical elements are
discussed including their potentials and limitations.

Workload
lecture times plus assignment to review

Literature

M. Born und E. Wolf

Principles of Optics, 7th (expanded) edition
Cambridge University Press, 2010

A. Erko, M. Idir, T. Krist und A. G. Michette

Modern Developments in X-Ray and Neutron Optics
Springer Series in Optical Sciences, Vol. 137
Springer-Verlag Berlin Heidelberg, 2008

D. Attwood

Soft X-Rays and Extreme Ultraviolet Radiation: Principles and Applications
Cambridge University Press, 1999

Remarks
Lecture dates will be fixed in agreement with the students, see institutes website.
A visit at synchrotron ANKA is possible if requested.
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6 COURSES 6.1 All Courses

Course: Fundamentals of X-ray optics Il [2142007]

Coordinators: A. Last
Part of the modules: Microoptics (p. 115)[WI4INGMBIMT3]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Conditions
Fundamentals of X-ray optics | [2142007] must be examined beforehand.

Recommendations

Attending the following Lectures is recommended:

LAS:

Beschleunigerphysik |: Teilchenbeschleuniger
Beschleunigerphysik Il: Synchrotronstrahlungsquellen

IMT:

Grundlagen der Mikrosystemtechnik | [2141861] und Il [2142874]

Learning Outcomes

Attending this lecture enables the intrigued student to identify applications for X-ray optical methods of analysis and to choose
the most suitable method.

The student

» knows various X-ray imaging systems and their setups, purposes and functional limits
» Understands the basic functionality of X-ray imaging detectors
» knows methods of processing and analysis of data accruing from X-ray imaging systems

* has the knowledge to decide which X-ray imaging system matches a given analysis problem and how to use the chosen
system

Content

During the lecture properties of X-ray optical elements and systems are discussed. X-ray imaging mehtods of analysis are
derived and preconditions to employ such methods are elaborated in dependence of the expected results and with respect to
boundary conditions given by the sampe system.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Slides of the lecture

Literature

+ M. Born und E. Wolf: Principles of Optics, 7th (expanded) edition, Cambridge University Press, 2010

» A. Erko, M. Idir, T. Krist und A. G. Michette: Modern Developments in X-Ray and Neutron Optics, Springer Series in
Optical Sciences, Vol. 137, Springer-Verlag Berlin Heidelberg, 2008

» D. Attwood: Soft X-Rays and Extreme Ultraviolet Radiation: Principles and Applications, Cambridge University Press,
1999
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6 COURSES 6.1 All Courses

Course: Basics of Technical Logistics [2117095]

Coordinators: M. Mittwollen, Madzharov
Part of the modules: Technical Logistics (p. 101)[WI4INGMB27], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
6 3/1 Winter term de

Learning Control / Examinations
The assessment consists due to the number of attendees, of an oral or a written exam according to Section 4 (2), 1 of the
examination regulation.

Conditions
None.

Recommendations
Some technical knowledge.

Learning Outcomes
Students are able to:

» Describe processes and machines of technical logistics,

» Model the fundamental structures and the impacts of material handling machines with mathematical models,
* Refer to industrially used machines and

» Model real machines applying knowledge from lessons and calculate their dimensions.

Content

Bases effect model of conveyor machines made for the change of position and orientation; conveyor processes; identification
systems; drives; mechanical behaviour of conveyors; structure and function of conveyor machines; elements of intralogistics
sample applications and calculations in addition to the lectures inside practical lectures

Workload
See German version.

Media
supplementary sheets,projector, blackboard

Literature
Recommendations during lessons
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6 COURSES 6.1 All Courses

Course: Fundamentals of Combustion Engines | [2133103]

Coordinators: H. Kubach, T. Koch
Part of the modules: Combustion Engines | (p. 92)[WI4INGMB34]

ECTS Credits Hours per week Term Instruction language
) 2/1 Winter term de

Learning Control / Examinations
See module description.

Conditions
None.

Recommendations
None.

Learning Outcomes

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.

Content

Introduction, History, Concepts
Working Principle and Termodynamics
Characteristic Parameters

Air Path

Fuel Path

Energy Conversion

Fuels

Emissions

Exhaust Gas Aftertreatment

Workload
See German version.
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6 COURSES

6.1 All Courses

Course: Fundamentals of Combustion Engines Il [2134131]

Coordinators: H. Kubach, T. Koch
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations
oral examination, duration: 25 minutes, no auxiliary means

Conditions
None.

Recommendations
Fundamentals of Combustion Engines | helpful

Learning Outcomes

The students deepen and complement their knowledgement from the lecture combustion engines A. they can name and explain
construction elements, development tools and latest development trends. They are be able to analyse and evaluate powertrain

concepts which are subject of the lecture.

Content

Emissions

Fuels

Drive Train Dynamics

Engine Parts

Boosting

Alternative Powertrain Concepts

Special Engine Concepts

Power Transmission

Workload
See German version.
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6 COURSES

6.1

All Courses

Course: Fundamentals for Design of Motor-Vehicles Bodies | [2113814]

Coordinators: H. Bardehle
Part of the modules: Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
1,5 1 Winter term de

Learning Control / Examinations

The assessment consists of an oral exam (30 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
None.

Learning Outcomes

The students have an overview of the fundamental possibilities for design and manufacture of motor-vehicle bodies. They know
the complete process, from the first idea, through the concept to the dimensioned drawings (e.g. with FE-methods). They have
knowledge about the fundamentals and their correlations, to be able to analyze and to judge relating components as well as to

develop them accordingly.

Content

1. History and design

2. Aerodynamics

3. Design methods (CAD/CAM, FEM)
4. Manufacturing methods of body parts

5. Fastening technologie

6. Body in white / body production, body surface

Workload
See German version.

Literature

1. Automobiltechnische Zeitschrift ATZ, Friedr. Vieweg & Sohn Verlagsges. mbH,
Wiesbaden

2. Automobil Revue, Bern (Schweiz)

3. Automobil Produktion, Verlag Moderne Industrie, Landsberg

Industrial Engineering and Management (M.Sc.)
Module Handbook, Date: 21.08.2014
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6 COURSES 6.1 All Courses

Course: Fundamentals for Design of Motor-Vehicles Bodies Il [2114840]

Coordinators: H. Bardehle
Part of the modules: Automotive Engineering (p. 88)[WI4INGMB5]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min) taking place in the recess period (according to §4 (2), 2 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
It is recommended to attend the course Fundamentals for Design of Motor-Vehicle Bodies | [21814] beforehand.

Learning Outcomes

The students know that, often the design of seemingly simple detail components can result in the solution of complex problems.
They have knowledge in testing procedures of body properties. They have an overview of body parts such as bumpers, window
lift mechanism and seats. They understand, as well as, parallel to the normal electrical system, about the electronic side of a
motor vehicle. Based on this they are ready to analyze and to judge the relation of these single components. They are also able
to contribute competently to complex development tasks by imparted knowledge in project management.

Content
1. Body properties/testing procedures

2. External body-parts

3. Interior trim

N

. Compartment air conditioning
5. Electric and electronic features
6. Crash tests

7. Project management aspects, future prospects

Workload
See German version.

Literature

1. Automobiltechnische Zeitschrift ATZ, Friedr. Vieweg & Sohn Verlagsges. mbH,
Wiesbaden

2. Automobil Revue, Bern (Schweiz)

3. Automobil Produktion, Verlag Moderne Industrie, Landsberg
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6 COURSES 6.1 All Courses

Course: Fundamentals in the Development of Commercial Vehicles | [2113812]

Coordinators: J. Z0rn
Part of the modules: Mobile Machines (p. 91)[WI4INGMB15], Vehicle Development (p. 90)[WI4INGMB14]

ECTS Credits Hours per week Term Instruction language
1,5 1 Winter term de

Learning Control / Examinations

Assessment for the module Mobile Machines: See module description.

Assessment for the module Automotive Engineering: The assessment consists of an oral exam (20 min) taking place in the
recess period (according to Section 4 (2), 2 of the examination regulation). The exam takes place in every semester. Re-
examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
None.

Learning Outcomes

The students have proper knowledge about the process of commercial vehicle development starting from the concept and the
underlying original idea to the real design. They know that the customer requirements, the technical realisability, the functionality
and the economy are important drivers.

The students are able to develop parts and components. Furthermore they have knowledge about different cab concepts, the
interior and the interior design process. Consequently they are ready to analyze and to judge concepts of commercial vehicles
as well as to participate competently in the commercial vehicle development.

Content

. Introduction, definitions, history
. Development tools

. Complete vehicle

. Cab, bodyshell work

. Cab, interior fitting

. Alternative drive systems

. Drive train

. Drive system diesel engine

. Intercooled diesel engines

Workload
See German version.

©ooNOOOhWN =

Literature
1. Marwitz, H., Zittel, S.: ACTROS - die neue schwere Lastwagenbaureihe von Mercedes-Benz, ATZ 98, 1996, Nr. 9

2. Alber, P, McKellip, S.: ACTROS - Optimierte passive Sicherheit, ATZ 98, 1996

3. Morschheuser, K.: Airbag im Rahmenfahrzeug, ATZ 97, 1995, S. 450 ff.
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6 COURSES 6.1 All Courses

Course: Fundamentals in the Development of Commercial Vehicles Il [2114844]

Coordinators: J. Z0rn
Part of the modules: Mobile Machines (p. 91)[WI4INGMB15], Vehicle Development (p. 90)[WI4INGMB14]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations

Assessment for the module Mobile Machines: See module description.

Assessment for the module Automotive Engineering: The assessment will consist of an oral exam (20 min) taking place in the
recess period (according to §4 (2), 2 of the examination regulation). The exam takes place in every semester. Re-examinations
are offered at every ordinary examination date.

Conditions
None.

Recommendations
It is recommended to attend the course Fundamentals in the Development of Passenger Vehicles | [21810] beforehand.

Learning Outcomes

The students know the advantages and disadvantages of different drives. Furthermore they are familiar with components,
such as transfer box, propeller shaft, powered and non-powered frontaxle etc. Beside other mechanical components, such as
chassis, axle suspension and braking system, also electric and electronic systems are known. Consequently the student are
able to analyze and to judge the general concepts as well as to adjust them precisely with the area of application.

Content

1. Gear boxes of commercial vehicles

. Intermediate elements of the drive train
. Axle systems

. Front axles and driving dynamics

. Chassis and axle suspension

. Braking System

. Systems

. Excursion

Workload
See German version.
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Literature
1. Schittler, M., Heinrich, R., Kerschbaum, W.: Mercedes-Benz Baureihe 500 — neue V-Motorengeneration fiir schwere
Nutzfahrzeuge, MTZ 57 Nr. 9, S. 460 ff., 1996

2. Robert Bosch GmbH (Hrsg.): Bremsanlagen fir Kraftfahrzeuge, VDI-Verlag, Disseldorf, 1. Auflage, 1994

3. Rubi, V., Strifler, P. (Hrsg. Institut fir Kraftfahrwesen RWTH Aachen): Industrielle Nutzfahrzeugentwicklung, Schriften-
reihe Automobiltechnik, 1993
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6 COURSES 6.1 All Courses

Course: Fundamentals of Automobile Development | [2113810]

Coordinators: R. Frech
Part of the modules: Vehicle Development (p. 90)[WI4INGMB14]

ECTS Credits Hours per week Term Instruction language
1,5 1 Winter term de

Learning Control / Examinations
The assessment consists of a written exam (90 min) taking place in the recess period (according to §4 (2), 1 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
None.

Learning Outcomes

The students have an overview of the fundamentals of the development of automobiles. They know the development process,
the national and the international legal requirements that are to be met. They have knowledge about the thermo-management,
aerodynamics and the design of an automobile. They are ready to judge goal conflicts in the field of automobile development
and to work out approaches to solving a problem.

Content

. Process of automobile development

. Conceptual dimensioning and design of an automobile

. Laws and regulations — National and international boundary conditions

. Aero dynamical dimensioning and design of an automobile |

. Aero dynamical dimensioning and design of an automobile Il

. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines |
. Thermo-management in the conflict of objectives between styling, aerodynamic and packaging guidelines I

Workload
See German version.
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Literature
The scriptum will be provided during the first lessons
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6 COURSES 6.1 All Courses

Course: Fundamentals of Automobile Development Il [2114842]

Coordinators: R. Frech
Part of the modules: Vehicle Development (p. 90)[WI4INGMB14]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (90 min) taking place in the recess period (according to §4 (2), 1 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
It is recommended to attend the course Fundamentals in the Development of Passenger Vehicles | [21810] beforehand.

Learning Outcomes

The students are familiar with the selection of appropriate materials and the choice of adequate production technology. They
have knowledge of the acoustical properties of the automobiles, covering both the interior sound and exterior noise. They have
an overview of the testing procedures of the automobiles. They know in detail the evaluation of the properties of the complete
automobile. They are ready to participate competently in the development process of the complete vehicle.

Content

. Application-oriented material and production technology |
. Application-oriented material and production technology Il
. Overall vehicle acoustics in the automobile development

. Drive train acoustics in the automobile development

. Testing of the complete vehicle

. Properties of the complete automobile

Workload
See German version.
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Literature
The scriptum will be provided during the first lessons.
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6 COURSES 6.1 All Courses

Course: Groundwater Quality [6221811]

Coordinators: U. Mohrlok
Part of the modules: Environmental Management (p. 127)[WI4INGBGU14]

ECTS Credits Hours per week Term Instruction language
1,5 1/0 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 minutes) (following §4(2), 2 of the examination regulation) and an non exam
assessment (following §4(2), 3 of the examination regulation).

Conditions
None.

Recommendations
Attendance to the course Siedlungswasserwirtschaft [0170603] is recommended.

Learning Outcomes
In this course, the theoretical background for a quality assessment of ground waters will be examined.
The students will gain knowledge in regard to sampling methods, measurement parameters and assessment criteria.

Content
Quality assessment of groundwater:

+ Sampling
* Measurement of Parameters
Groundwater pollution:

» Geogenic sources: water-rock interactions, chemical characterization of groundwater
+ Anthropogenic pollution: pollutants/ nutrients (diffuse — point discharges), time scales, the Federal Soil Protection Act

Workload
The total workload for this course is approximately 45.0 hours. For further information see German version.

Media
Course and lecture notes
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6 COURSES 6.1 All Courses

Course: Principles of Information Engineering and Management [2540450]

Coordinators: C. Weinhardt, T. Teubner
Part of the modules: Information Engineering (p. 44)[WI4BWLISM7]

ECTS Credits Hours per week Term Instruction language
) 2/1 Winter term de

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation). By successful
completion of the exercises (according to §4(2), 3 of the examination regulation) up to 6 bonus points can be obtained. The
bonus points only apply to the first and second exam of the semester in which they were obtained.

Conditions
None.

Learning Outcomes

The students should be able to understand and analyze the central role of information as an economic good, a production
factor, and a competitive factor in today’s societies. Students are supposed to be able to identify, evaluate, price, and market
information goods with the help of the concepts and methods taught in the lecture. Furthermore, students learn basic aspects
about information systems and information flows within and between organizations, as well as their design parameters.

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.

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Media

+ PowerPoint
* E-learning platform ILIAS

Literature

» Shapiro, C., Varian, H., Information Rules: A Strategic Guide to the Network Economy. Harvard Business School Press
1999.

« Stahlknecht, P, Hasenkamp, U., Einfihrung in die Wirtschaftsinformatik. Springer Verlag 7. Auflage, 1999.
» Wirth, H., Electronic Business. Gabler Verlag 2001.
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6 COURSES 6.1 All Courses

Course: Freight Transport [6232808]

Coordinators: B. Chlond

Part of the modules: Fundamentals of Transportation (p. 128)[WI4INGBGU15], Transportation Modelling and Traf-
fic Management (p. 129)[WI4INGBGU16], Track Guided Transport Systems / Engineering
(p. 135)[WI4INGBGU20]

ECTS Credits Hours per week Term Instruction language
3 11 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4(2), 2 of the examination regulation.

Conditions
See module description.

Learning Outcomes
See German version.

Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Quantum Functional Devices and Semiconductor Technology [23476]

Coordinators: M. Walther
Part of the modules: Nanotechnology (p. 119)[WI4INGMBIMT5], Optoelectronics and Optical Communication
(p. 120)[WI4INGMBIMTS]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment will consist of a oral exam (20 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Learning Outcomes
Students

+ will be proficient in the basics of optical and electrical devices with carrier confinement

+ will understand carrier confinement effects in low-dimensional systems for optical and electrical devices
+ acquire knowledge in the technology for realization of modern semiconductor devices

+ will deal with future trends and scaling limits in micro- and opto-electronics.

Content

Fundamental properties of quantum functional devices
Heterostructures and band gap engineering

Carrier confinement in 2-, 1- and 0-dim structures
Quantum functional compound semiconductor devices
High electron mobility transistors

Quantum well, quantum dot and quantum cascade lasers
Infrared detectors

Compound semiconductor technology

Epitaxy, lithography, etching and deposition

Future trends in microelectronics

Scaling limits, Moore's law, devices beyond Moore

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
script
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6 COURSES 6.1 All Courses

Course: Commercial and Corporate Law [24011]

Coordinators: Z. (ZAR), O. Knofel
Part of the modules: Commercial Law (p. 149)[WI4JURAZ2]
ECTS Credits Hours per week Term Instruction language
3 2/0 Winter term de

Learning Control / Examinations
The assesment ist explained in the module description

Conditions
None.

Learning Outcomes

Based on the lectures on civil law, the students are provided with an overview of the specifics of commercial transactions,
commercial agency and the law of merchants. Moreover, the forms of organization available in German company law are
outlined.

Content

The lecture begins with an introduction into the different terms of merchants of the German Commercial Code. Subsequently, the
rules governing trade names, commercial registries and commercial agency are dealt with. This is followed by a presentation of
the general rules of commercial transactions and of the specific commercial transactions. In company law, first of all, the basics
of partnerships are explained. Thereafter, the focus will be on corporate law which is most important in practice.

Workload
90h

Media
Slides.

Literature
Klunzinger, Eugen

» Grundziige des Handelsrechts, Verlag Vahlen, latest edition
» Grundziige des Gesellschaftsrechts, Verlag Vahlen, latest edition

Elective literature:
Will be announced in the lecture.
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6 COURSES 6.1 All Courses

Course: High-Voltage Test Technique [23392/23394]

Coordinators: R. Badent
Part of the modules: Generation and transmission of renewable power (p. 141)[WI4INGETIT7]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to Section 4 (2), 2 of the examination regulation.

Conditions
None.

Recommendations
High-Voltage-Technology | and Il

Learning Outcomes

The student can measure partial discharges, can conduct On-site testings and is able to check cables and accessories.
Furthermore he can use and design computer aided test systems and create the necessary conditions for the accreditation
of test

laboratories.

Content

+ High voltage test technique
* PD-measurement
» Transformer testing

Cable and garniture

Switchyard

Insulators and overhead pipeline fittings
» Computer based test systems in the area of high voltage testing

Accreditation of test laboratories

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:
Kuchler, A.; Hochspannungstechnik, Springer Verlag 2005

Remarks
The credits have been raised to 4,5 in summer term 2011.
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6 COURSES 6.1 All Courses
Course: High-Voltage Technology | [23360/23362]
Coordinators: R. Badent
Part of the modules: High-Voltage Technology (p. 140)[WI4INGETIT6]
ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations
See German version.
Conditions
Basic Network and Field Theory
Learning Outcomes
The students know how to calculate electric fields with the help of numeric or graphical methods.
Content

+ Electric potential fields

+ Maxwell’s equations

+ Calculation of static electric fields, charge simulation method

- Difference method, Finite-Element method, Monte-Carlo method, Boundary-element method

+ Graphical field evaluation

» Measurement of electric fields, field energy and field forces

« Polarization, boundary layers, inclusions, DC and AC voltage distribution in imperfect dielectrics

» Frequency and temperature dependency of the dissipation factor

» Generation of high DC/AC and impulse voltages and high impulse currents for testing
Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
Literature
Kichler, Andreas; Hochspannungstechnik, Springer Verlag 2. Auflage 2005, ISBN 3-540-21411-9
Industrial Engineering and Management (M.Sc.) 335
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6 COURSES 6.1 All Courses

Course: High-Voltage Technology Il [23361/23363]

Coordinators: R. Badent
Part of the modules: High-Voltage Technology (p. 140)[WI4INGETIT6]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam according to Section 4 (2), 1 of the examination regulation.

Conditions
None.

Learning Outcomes
The students can dimension, design and calculate high-voltage generators for the generation of high direct current, AC voltage
and pulse voltage.

Content

Gas discharges, gaseous electronics, atomic energy niveaus, self-sustained and nonselfsustained discharges

Townsend mechanisms, channel mechanism, similarity laws, Paschen’s law

Glow discharges, sparks, arcs, partial discharges, breakdown of liquid and solid dielectrics Statistics of electrical breakdown
Insulation coordination, roots of overvoltage’s, trans-mission line equations, travelling wave theory

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:
Kichler, A. Hochspannungstechnik; Springer Verlag, 2005
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6 COURSES 6.1 All Courses

Course: Real Estate Economics and Sustainability Part 1: Basics and Valua-
tion [2586407/2586408]

Coordinators: D. Lorenz o
Part of the modules: Real Estate Economics and Sustainability (p. 59)[WI4BWLOOW1]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations

The examination for the courses generally consist of a 60 minute written exam. A 20 minute oral exam is only offered after the
second failure of the written exam. The exams for the respective parts (Part 1: Basics and Valuation and Part 2: Reporting and
Rating) happen in the same semester in which the lectures take place.

Therefore, Part | currently only takes place in the winter semester and Part Il takes place in the summer semester. In each
semester there are two alternative dates for the exam and exams can be re-sat at any regular exam date.

Conditions
None.

Recommendations
A combination with courses in the area of

» Finance
* Insurance
« Civil engineering and architecture

is recommended.
Particularly recommended is the successful completion of the following Bachelor-Modules:

» Real Estate Management | and Il
 Design, Construction and Assessment of Green Buildings | and Il

Learning Outcomes
The student

» possesses an overview of key interrelationships within the real estate industry concerning macro- and microeconomic
questions as well as the interaction of the industry’s key players;

+ is aware of the basics concerning the sustainable development debate and knows about the possible contribution of
buildings and the real estate industry to a more sustainable development;

knows the basics, key methods and tools of property valuation and is able to apply them;

is aware of the key influencing factors of a building’s market value and is able to factor in sustainability considerations into
market value estimates;

Content

This course is concerned with the implementation of sustainable development principles within the real estate industry. The
focus lies on the role of property valuation and of property professionals.

The basics, key methods and tools of property valuation are explained in detail and are discussed within the context of the
sustainable development debate.

The tutorial provides examples in order to practice the application of theoretical knowledge to practical problems; i.e. valuation
assignments.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Presentation slides and supplementary material is provided partly as printout, partly online for download.
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Course: Real Estate Economics and Sustainability Part 2: Reporting and Rat-
ing [2585406/2585407]

Coordinators: D. Lorenz o
Part of the modules: Real Estate Economics and Sustainability (p. 59)[WI4BWLOOW1]

ECTS Credits Hours per week Term Instruction language
45 2/1 Summer term de

Learning Control / Examinations

The examination for the courses generally consist of a 60 minute written exam. A 20 minute oral exam is only offered after the
second failure of the written exam. The exams for the respective parts (Part 1: Basics and Valuation and Part 2: Reporting and
Rating) happen in the same semester in which the lectures take place.

Therefore, Part | currently only takes place in the winter semester and Part Il takes place in the summer semester. In each
semester there are two alternative dates for the exam and exams can be re-sat at any regular exam date.

Conditions
None.

Recommendations
A combination with courses in the area of

» Finance
* Insurance
« Civil engineering and architecture

is recommended.
Particularly recommended is the successful completion of the following Bachelor-Modules:

* Real Estate Management | and Il
+ Design, Construction and Assessment of Green Buildings | and Il

Learning Outcomes
The student

» possesses an overview of important methods and processes which are applied within the real estate industry to assess
property related risks (e.g. property ratings);

* is aware of key instruments to communicate property performance towards third parties (e.g. sustainability assessment
of buildings and sustainability reporting of companies).

Content

This course is concerned with the implementation of sustainable development principles within the real estate industry.

The course explains important methods and procedures — besides property valuation — which are applied within the industry in
order to assess property related risks (e.g. property rating) and discusses them within the context of the sustainable development
debate. Further topics in this regard are:

+ sustainability assessment of buildings,

« sustainability reporting of companies,

« sustainable property investment products,

» assessment of real estate funds and investment vehicles, and
+ sustainability and real estate lending.

The tutorial provides examples in order to practice the application of theoretical knowledge to practical real estate related
problems.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Presentation slides and supplementary material is provided partly as printout, partly online for download.
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Course: Industrial Services [2595505]

Coordinators: H. Fromm
Part of the modules: Service Analytics (p. 57)[WI4BWLKSR1], Service Management (p. 43)[WI4BWLISM6]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations
A final written exam will be conducted

Conditions
None.

Learning Outcomes

Participants understand the interrelation between Front-Office (Customer view, e.g. material availability, technician skills,
maintenance quality, repair time) and Back-Office (Provider view, e.g. distribution planning, inventory optimization, technician
work schedule, call center). They learn about forecasting algorithms for sporadic demands, which are typical in spare part
supply, and they apply common inventory optimization models for stock planning. They also become familiar with full-cost
service contracts, as well as with the latest product related services that have been enabled only in recent years by modern IT
and mobile technology.

Content

Services are becoming ever more important in business. Today, the gross income share of services in Germany exceeds 70%.
Following this trend, many companies that previously focused solely on the sale of goods, strive to an extension of their business
model: In order to realize new competitive advantages in domestic and international markets, they enrich their material goods
with customer-specific services. This transformation to a provider of integrated solutions is called “Servitization” (Neely 2009).
For this reason, so-called industrial services to companies of increasing importance. They benefit from the increasingly detailed
data collected (on “Big Data”), e.g. concerning user profiles, failure statistics, usage history, accrued expenses, etc. Only
these data allow in principle to end products and spare parts are delivered faster, cheaper and more targeted and technicians
can be used more efficiently with the correct skills. This requires, however, also suitable methods of optimization, prognosis
or predictive modeling. When used properly, such methods can minimize logistics costs, increase availability, prevent potential
failures and improve repair planning. This is also enabled by latest “Technology Enabled Services” along with corresponding data
transfer and analysis ("Internet of Things”, automatic error detection, remote diagnostics, centralized collection of consumption
data, etc.). The change from goods manufacturer to a provider of integrated solutions requires new services, transformation of
business models as well as intelligent new contract types, which are addressed in the course as well.

More specifically, the lessons of this lecture will include:

+ Servitization — The Manufacturer’s Transformationto Integrated Solution Provider

+ Service Levels — Definitions, Agreements, Measurements and Service Level Engineering

+ The “Services Supply Chain”

+ Spare Parts Planning — Forecasting, Assortment Planning, Order Quantities and Safety Stocks

Distribution Network Planning — Network Types, Models, Optimization

Service Technician Planning

Condition Monitoring, Predictive Maintenance, Diagnose Systems

Call Center Services

Full Service Contracts

IT-enabled Value-Add Services — Industrial Service Innovation

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.
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Course: Information Engineering [2122014]

Coordinators: J. Ovtcharova, J. Ovtcharova
Part of the modules: Virtual Engineering A (p. 104)[WI4INGMB29], Virtual Engineering B (p. 105)[WI4INGMB30]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term

Learning Control / Examinations
Non exam assessment (following §4(2), 3 of the examination regulation).

Conditions

None.

Learning Outcomes
Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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Course: Information Systems in Logistics and Supply Chain Management [2118094]

Coordinators: C. Kilger
Part of the modules: Global Production and Logistics (p. 106)[WI4INGMB31], Logistics in Value Chain Networks
(p. 103)[WI4INGMB28], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
Technical understanding is required.

Recommendations
It is recommended to attend the lecuture Logistics - Organisation, Design, and Control of Logistic Systems.

Learning Outcomes
Students are able to:

+ Describe requirements of logistical processes regarding IT systems,

» Choose information systems to support logistical processes and use them according to the requirements of a supply
chain.

Content

1) Overview of logistics systems and processes

2) Basic concepts of information systems and information technology
3) Introduction to IS in logistics: Overview and applications

4) Detailed discussion of selected SAP modules for logistics support

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations

Literature
Stadtler, Kilger: Supply Chain Management and Advanced Planning, Springer, 4. Auflage 2008

Remarks
none
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Course: Information Technology and Business Information [2571162]

Coordinators: B. Neibecker
Part of the modules: Strategy, Communication, and Data Analysis (p. 54)[WI4BWLMAR?7]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).
The examination is offered every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Learning Outcomes
Students have learned the following outcomes and competences:

 To specify the key terms in marketing research

 To design a market research project

+ To indentify the main research trends

» To analyze and interpret high level academic articles

+ To learn interactive skills to work in teams and to follow a goal-oriented approach

+ To gain understanding of methodological research to develop concrete plans for marketing decision-making

Content

The goal of the course is to create a text that is comprehensive, practical, applied, and managerial and that presents a balanced
coverage of both, quantitative and qualitative approaches. It takes the perspective of users of marketing research and set out
to reflect the current trends in the use of computers (e.g. statistical packages and online research). The course covers as
main topics an introduction to interactive mulimedia systems, techniques of internet marketing research, methods of primary
data collection including questionnaires and scaling of psychological attributes, methods of observation, program analyzer,
psychobiological methods, content analysis and cognitive response approach, experimental designs and panels, secondary
data collection, management support systems, a case study in marketing decision support and an overview of philosophy of
science. A discussion on tests of scale validity with classical methods and with functional magnetic resonance imaging finishes
the course.

Workload
The total workload for this course is approximately 140.0 hours. For further information see German version.

Literature

Backhaus, K., B. Erichson, W. Plinke und R. Weiber: Multivariate Analysemethoden. Berlin et al.: Springer 2010.

Baier, D. und M. Brusch (Hrsg.): Conjointanalyse. Berlin et al.: Springer 2009 (zur Ergénzung).

Baier, D. und B. Neibecker: Anséatze zur Klassifizierung von Zuschauerreaktionen auf Werbespots. In: Baier, D. und R. Decker
(Hrsg.): Marketingprobleme, Regensburg: Roderer, 1995, 9-18.

Baron, R. M. und D. A. Kenny: The Moderator-Mediator Variable Distinction in Social Psychological Research: Conceptual,
Strategic, and Statistical Considerations. In: Journal of Personality and Social Psychology 51, 1986, 1173-1182.

Berekoven, L.; W. Eckert; und P. Ellenrieder: Marktforschung. Wiesbaden: Gabler 1996 (12. Aufl. 2009).

Bohler, H.: Marktforschung. Stuttgart et al.: Kohlhammer 1992 (3. Aufl. 2004).

Bruggen, G. H. van, A. Smidts und B. Wierenga: The impact of the quality of a marketing decision support system: An
experimental study. International Journal of Research in Marketing, 13, 1996, 331-343.

Bruhn, M.: Multimedia-Kommunikation. Miinchen: Beck 1997.

Dietvorst, R. C., W. J. M. I. Verbeke, R. P. Bagozzi, C. Yoon, M. Smits und A. van der Lugt: A Sales Force-Specific Theory-
of-Mind Scale: Tests of Its Validity by Classical Methods and Functional Magnetic Resonance Imaging. Journal of Marketing
Research, 46, 2009, 653-668.

Dufner, J., U. Jensen und E. Schumacher: Statistik mit SAS. Stuttgart et al.: Teubner 2002.

Friedrichs, J.: Methoden empirischer Sozialforschung. Reinbek: Rowohlt 1990.

Fritz, W.: Internet-Marketing und Electronic Commerce. Wiesbaden: Gabler 2000 (3. Aufl. 2004).

Grabner-Krauter, S. und C. Lessiak: Der Konsument im Internet — eine Bestandsaufnahme. In: der markt, 37, 1998, 171-186.
Hammann, P. und B. Erichson: Marktforschung. Stuttgart: Lucius & Lucius 2000 (5. Aufl. 2004).

Hittner, M.: Grundzuge der Marktforschung. Miinchen - Wien: Oldenbourg 1997 (7. Aufl. 2002).

Kroeber-Riel, W., P. Weinberg und A. Groppel-Klein: Konsumentenverhalten. Minchen: Vahlen 2013.

Neibecker, B.: Werbewirkungsanalyse mit Expertensystemen. Heidelberg: Physica 1990.
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Neibecker, B.: Beobachtungsmethoden. In: Handwdrterbuch des Marketing, Tietz, B.; R. Kéhler und J. Zentes (Hrsg.), Stuttgart
1995, 200-211.

Neibecker, B.: Konsumentenemotionen - Messung durch computergestitzte Verfahren. Wirzburg-Wien: Physica 1985.
Pieters, R. und L. Warlop: Visual Attention during Brand Choice: The Impact of Time Pressure and Task Motivation. In:
International Journal of Research in Marketing, 16, 1999, 1-16.

Preacher, K. J. und A. F. Hayes: SPSS and SAS procedures for estimating indirect effects in simple mediation models. In:
Behavior Research Methods, Instruments, & Computers, 36, 2004, 717-731.
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Course: Infrastructure Equipment of Railway Tracks [6234808]

Coordinators: E. Hohnecker, Mitarbeiter
Part of the modules: Track Guided Transport Systems / Engineering (p. 135)[WI4INGBGU20]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations

The assessment will consist of a oral exam (10 min) according to §4 (2), 1 of the examination regulation.

The exam is offered each semester. The re-examination is offered upon prior agreement with the interested participants and not
later than the next regular examination date.

Conditions
See module description.

Learning Outcomes
See German version.

Content
electrical infrastructure; signalling and telecommunication equipment, track systems

Workload
The total workload for this course is approximately 45.0 hours. For further information see German version.

Remarks
See German version.
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Course: Infrastructure Dimensioning and Running Dynamics based Railway Alignment
[6234806]

Coordinators: E. Hohnecker, Mitarbeiter
Part of the modules: Track Guided Transport Systems / Engineering (p. 135)[WI4INGBGU20]

ECTS Credits Hours per week Term Instruction language
3 11 Summer term de

Learning Control / Examinations
See German version.

Conditions
See module description.

Learning Outcomes
See German version.

Content
calculation of Zimmermann; wheelset-running

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Remarks
See German version.
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Course: Geophysical Engineering [2600211/212]

Coordinators: Wenzel, A. Barth
Part of the modules: Understanding and Prediction of Disasters 1 (p. 146)[WI4INGINTER7], Understanding and Predic-
tion of Disasters 2 (p. 147)[WI4INGINTERS]

ECTS Credits Hours per week Term Instruction language
4 11 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam taking place in the recess period (according to §4(2), 2 of the examination regulation).

Conditions
None.

Recommendations
None.

Learning Outcomes
see German version

Content
see German version

Workload
The total workload for this course is approximately 120 hours. For further information see German version.
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6.1
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Course: Seminar in Engineering Science [SemING]

Coordinators: Fachvertreter ingenieurwissenschaftlicher Fakultaten
Part of the modules: Seminar Module (p. 155)[WI4SEM]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
See German version.

Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature

Will be announced in the respective seminar.
Elective literature:

Will be announced in the seminar.
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Course: Innovation Management: Concepts, Strategies and Methods [2545015]

Coordinators: M. Weissenberger-Eibl
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1], Innovation Management
(p. 56)[WI4BWLENT2]
ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
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.

Conditions
None.

Learning Outcomes
Students develop a differentiated understanding of the different phases and concepts of the innovation process, different
strategies and methods in innovation management.

Content

The course ‘Innovation Management: Concepts, Strategies and Methods offers scientific concepts which facilitate the un-
derstanding of the different phases of the innovation process and resulting strategies and appropriate methodologies suitable
for application.

The concepts refer to the entire innovation process so that an integrated perspective is made possible. This is the basis for the
teaching of strategies and methods which fulfil the diverse demands of the complex innovation process. The course focuses
particu-larly on the creation of interfaces between departments and between various actors in a company’s environment and
the organisation of a company’s internal procedures. In this context a basic understanding of knowledge and communication is
taught in addi-tion to the specific characteristics of the respective actors. Subsequently methods are shown which are suitable
for the profitable and innovation-led implementation of inte-grated knowledge.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Script.

Remarks
This course was formerly named “Innovation Management”.
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Course: Innovationtheory and -policy [2560236]

Coordinators: I. Ott
Part of the modules: Innovation and growth (p. 74)[WI4VWLIWW1], Agglomeration and Innovation (p. 69)[WI4VWL13],
Economic Policy Il (p. 62)[WI4VWL3]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Summer term de

Learning Control / Examinations

The assessment consists of a written exam (60 min) according to Section 4(2), 1 of the examination regulation. The exam takes
place in every semester. Re-examinations are offered at every ordinary examination date.

Students will be given the opportunity of writing and presenting a short paper during the lecture time to achieve a bonus on the
exam grade. If the mandatory credit point exam is passed, the awarded bonus points will be added to the regular exam points.
A deterioration is not possible by definition, and a grade does not necessarily improve, but is very likely to (not every additional
point improves the total number of points, since a grade can not become better than 1). The voluntary elaboration of such a
paper can not countervail a fail in the exam.

Conditions
None.

Recommendations
Basic knowledge of micro- and macroeconomics is assumed, as taught in the courses Economics | [2600012], and Economics
11 [2600014]. In addition, an interest in quantitative-mathematical modeling is required.

Learning Outcomes
Students shall be given the ability to

+ identify the importance of alternative incentive mechanisms for the emergence and dissemination of innovations
» understand the relationships between market structure and the development of innovation

+ explain, in which situations market interventions by the state, for example taxes and subsidies, can be legitimized, and
evaluate them in the light of economic welfare

Content
* Incentives for the emergence of innovations
+ Patents
« Diffusion
* Impact of technological progress
* Innovation Policy

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media

* lecture slides
* exercises

Literature
Excerpt:

+ Aghion, P., Howitt, P. (2009), The Economics of Growth, MIT Press, Cambridge MA.

+ de la Fuente, A. (2000), Mathematical Methods and Models for Economists. Cambridge University Press, Cambridge,
UK.

Klodt, H. (1995), Grundlagen der Forschungs- und Technologiepolitik. Vahlen, Miinchen.
Linde, R. (2000), Allokation, Wettbewerb, Verteilung - Theorie, UNIBUCH Verlag, Liineburg.
Ruttan, V. W. (2001), Technology, Growth, and Development. Oxford University Press, Oxford.

Scotchmer, S. (2004), Incentives and Innovation, MIT Press.
Tirole, Jean (1988), The Theory of Industrial Organization, MIT Press, Cambridge MA.

Remarks
The credits have been changed from 5 to 4,5.
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Course: Insurance Marketing [2530323]

Coordinators: E. Schwake
Part of the modules: Insurance Management | (p. 30)[WI4BWLFBV6], Insurance Management Il (p. 31)[WI4BWLFBV7]

ECTS Credits Hours per week Term Instruction language
4.5 3/0 Summer term de

Learning Control / Examinations

The assessment consists of oral presentations (incl. papers) within the lecture (according to Section 4 (2), 3 of the examination
regulation) and a final oral exam (according to Section 4 (2), 2 of the examination regulation).

The overall grade consists of the assessment of the oral presentations incl. papers (50 percent) and the assessment of the oral
exam (50 percent).

Conditions
None.

Learning Outcomes
See German version.

Content
See German version.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:

 Farny, D.. Versicherungsbetriebslehre (Kapitel 111.3 sowie V.4). Karlsruhe 2011
» Kurtenbach / Kiihimann / KaBer-Pawelka. Versicherungsmarketing. ... Frankfurt 2001
+ Wiedemann, K.-P/Klee, A. Ertragsorientiertes Zielkundenmanagement fliir Finanzdienstleister, Wiesbaden 2003
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Course: Insurance Production [2530324]

Coordinators: U. Werner
Part of the modules: Insurance Management | (p. 30)[WI4BWLFBV6], Insurance Management Il (p. 31)[WI4BWLFBV7]

ECTS Credits Hours per week Term Instruction language
4,5 3/0 Winter / Summer Term de

Learning Control / Examinations

The assessment consists of oral presentations (incl. papers) within the lecture (according to Section 4 (2), 3 of the examination
regulation) and a final oral exam (according to Section 4 (2), 2 of the examination regulation).

The overall grade consists of the assessment of the oral presentations incl. papers (50 percent) and the assessment of the oral
exam (50 percent).

Conditions
None.

Learning Outcomes
See German version.

Content
See German version.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature

Elective literature:

P. Albrecht. Zur Risikotransformationstheorie der Versicherung: Grundlagen und 6konomische Konsequenzen. Mannheimer
Manuskripte zur Versicherungsbetriebslehre und Risikotheorie Nr. 36

D. Farny. Versicherungsbetriebslehre. 2011.

H. Neugebauer. Kostentheorie und Kostenrechnung flr Versicherungsunternehmen. 1995

A. Wiesehan. Geschéftsprozessoptimierung flr Versicherungsunternehmen. Miinchen 2001

Remarks
This course is offered on demand. For further information, see: http://insurance.fbv.uni-karlsruhe.de
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Course: Insurance Risk Management [2530335]

Coordinators: H. Maser
Part of the modules: Insurance Management Il (p. 31)[WI4BWLFBV7], Insurance Management | (p. 30)[WI4BWLFBV6]

ECTS Credits Hours per week Term Instruction language
2,5 2/0 Summer term de

Learning Control / Examinations
The assessment consists of a written or an oral exam (according to Section 4 (2), 1 or 2 of the examination regulation) .

Conditions
None.

Learning Outcomes
Getting to know basic principles of risk management in insurance companies and credit institutions.

Content

Workload
The total workload for this course is approximately 75.0 hours. For further information see German version.

Literature
Elective literature:

+ "Mindestanforderungen an ein (Bank-)Risikomanagement”, www.bafin.de

+ V. Bieta, W. Siebe. Strategisches Risikomanagement in Versicherungen. in: ZVersWiss 2002 S. 203-221.

» A. Schéafer. Subprime-Krise, in: VW2008, S. 167-169.

+ B. Rudolph. Lehren aus den Ursachen und dem Verlauf der internationalen Finanzkrise, in: zfbf 2008, S. 713-741.

Remarks
Block course. For organizational reasons, please register with the secretary of the chair: thomas.mueller3@kit.edu.
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Course: Integrative Strategies in Production and Development of High Performance
Cars [2150601]

Coordinators: K. Schlichtenmayer
Part of the modules: Specialization in Production Engineering (p. 96)[WI4INGMB22], Global Production and Logistics
(p- 106)[WI4INGMB31]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam 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.

Conditions
None

Learning Outcomes
The students ...

« are capable to specify the current technological and social challenges in automotive industry.

« are qualified to identify interlinkages between development processes and production systems.

+ are able to explain challenges and solutions of global markets and global production of premium products.
+ are able to explain modern methods to identify key competences of producing companies.

Content

The lecture deals with the technical and organizational aspects of integrated development and production of sports cars on the
example of Porsche AG. The lecture begins with an introduction and discussion of social trends. The deepening of standardized
development processes in the automotive practice and current development strategies follow. The management of complex
development projects is a first focus of the lecture. The complex interlinkage between development, production and purchasing
are a second focus. Methods of analysis of technological core competencies complement the lecture. The course is strongly
oriented towards the practice and is provided with many current examples.

The main topics are:

« Introduction to social trends towards high performance cars

» Automotive Production Processes

* Integrative R&D strategies and holistic capacity management
+ Management of complex projects

Interlinkage between R&D, production and purchasing

» The modern role of manufacturing from a R&D perspective
Global R&D and production

Methods to identify core competencies

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).

Literature
Lecture Slides
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Course: Integrated production planning [2150660]

Coordinators: G. Lanza
Part of the modules: Integrated Production Planning (p. 98)[WI4INGMB24]

ECTS Credits Hours per week Term Instruction language
9 4/2 Summer term de

Learning Control / Examinations
The assessment is carried out as an written exam according §4(2), 1 SPO. The examination is offered every semester.
Reexaminations are offered at every ordinary examination date.

Conditions
None

Recommendations
Attendance of the lecture ‘Manufacturing Engineering’ [21657] prior to attending this lecture is recommended.

Learning Outcomes
The students ...

+ can discuss basic questions of production technology.
« are able to apply the methods of integrated production planning they have learned about to new problems.

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

 can apply the learned methods of integrated production planning to new problems.
+ can use their knowledge targeted for efficient production technology.

Content

As part of this lecture further engineering aspects of production technology are taught. This includes content from the manufac-
turing technology, machine tools and handling techniques as well as the organization and planning.

Planning factories within the context of value networks and integrated production systems (Toyota etc.) requires an integrated
perspective for the consideration of all functions included in the “factory” system. This includes the planning of manufacturing
systems including the product, the value network and factory production, and the examination of SOPs, the running of a factory
and maintenance. Content and theory covered by this lecture are completed with many examples from industry and exercises
based on real-life situations and conditions.

Main topics covered by the lecture:

+ The basic principles of production planning

* Links between product planning and production planning
+ Integrating a production site into a production network

+ Steps and methods of factory planning

Approach to the integrated planning of manufacturing and assembly plants

Layout of production sites
+ Maintenance

Material flow

Digital factory
» Process simulation for material flow optimisation
« Start-up

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

Media
Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).

Literature
Lecture Notes

Remarks
None
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Course: Intelligent Systems in Finance [2511402]

Coordinators: D. Seese
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p- 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations
The assessment is a written examination.
See the German part for special requirements to be admitted for the examination.

Conditions
None.

Learning Outcomes

» The students acquire abilities and knowledge of methods and systems from the area of machine learning and learn how
to use them in the area of finance, which is the core area of application of this lecture.

« It is taught the ability to choose and change these methods and systems adequate to the situation and to use them for
problem solving in the area of finance.

» The students get the ability to find strategic and creative answers in their search for solutions for precisely defined,
concrete and abstract problems.

+ At the same time the lecture aims to give foundational knowledge and methods in the context of their application in
practise. On the basis of the basic understanding of concepts and methods of informatics the students should be able to
comprehend quickly the new developments in the area and to use them correctly.

Content

A new generation of computing methods, commonly known as “intelligent systems”, has recently been successfully applied
to a variety of business and financial modelling tasks. In many application fields these novel methods outperform traditional
statistical techniques. The lecture provides a comprehensive coverage of the area, including foundations and applications. In
particular it deals with genetic algorithms, neural networks, support vector machines, fuzzy-logic, expert systems and intelligent
hybrid systems. The presented applications focus on the finance area.

Workload
see German part

Media
Slides.

Literature
see lecture

Remarks

The content of the lecture will permanently be adapted to actual developments. This can be the cause to changes of the
described contend and schedule.

The course “Intelligent Systems in Finance” will not be offered any more from summer term 2015 on. The examination will be
offered latest until summer term 2015 (repeaters only).
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6 COURSES 6.1 All Courses

Course: International Management in Engineering and Production [2581956]

Coordinators: H. Sasse
Part of the modules: Industrial Production Il (p. 45)[WI4BWLIIP2]

ECTS Credits Hours per week Term Instruction language
3,5 2/0 Winter term en

Learning Control / Examinations
The examination will be in form of a written exam acc. to §4(2), 1 ER. Exams are offered in every semester and can be
re-examined at every ordinary examination date.

Conditions
None.

Learning Outcomes

Students are taught advanced knowledge in the field of international production and the internationalization strategies of man-
ufacturing companies. They acquire a basic understanding of international production companies and learn about the relevant
business and economic models and schools of thought on the subject. Different approaches of the design of internationaliza-
tion strategies and production networks are presented and relevant location factors for their particular design are investigated.
Students learn about the risks of internationalization and methods of risk minimization. Issues of supply chain management are
discussed in the context of different approaches to the discrete manufacturing and the process industry. The course concludes
with selected case studies from the process and discrete manufacturing industry.

Content

» Fundamentals of international business

» Forms of international cooperation and value creation

« Site selection

+ Cost driven internationalization and site selection

+ Sales and customer driven internationalization and site selection
+ Challenges, risks and risk mitigation

» Management of international production sites

» Types and case studies of international production

Workload
Total effort required will account for approximately 105h (3.5 credits).

Media
Media will be provided on the e-learning platform.

Literature
Will be announced in the course.

Remarks
This course was formerly named “International Production”.
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6 COURSES 6.1 All Courses

Course: International Finance [2530570]

Coordinators: M. Uhrig-Homburg, Dr. Walter
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11]
ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
The objective of this course is to become familiar with the basics of investment decisions on international markets and to manage
foreign exchange risks.

Content

The main aspects of this course are the chances and the risks which are associated with international transactions. We carry
out our analysis from two distinct perspectives: First the point of view of an international investor second that, of an international
corporation. Several alternatives to the management of foreign exchange risks are shown. Due to the importance of foreign
exchange risks, the first part of the course deals with currency markets. Furthermore current exchange rate theories are
discussed.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature
Elective literature:

« Eiteman, D. et al., Multinational Business Finance, 13. edition, 2012.
+ Solnik, B. and D. McLeavey, Global Investments, 6. edition, 2008.
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6 COURSES 6.1

All Courses

Course: International Economic Policy [2560254]

Coordinators: J. Kowalski
Part of the modules: Economic Policy Il (p. 62)[WI4VWL3], Growth and Agglomeration (p. 68)[WI4VWL12]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (60min) according to Setion 4(2), 1 of the examination regulation.
The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
Previous visit of the lectures Economics II: Macroeconomics [2600014] is recommended.

Learning Outcomes
Content

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:

» World Bank: “World Development Report”. 2008, 2009

» Wagner, M.: ,Einflihrung in die Weltwirtschaftspolitik“. Oldenbourg 1995

» Gerber, J.: ,International Economics®, Pearson, 2007, IV Edition weitere Angaben in der Vorlesung
* Rodrik, D.: “The Globalization Paradox”. London 2011.

Remarks
The credits have been changed to 4,5.
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6 COURSES 6.1 All Courses

Course: Cost and Management Accounting [2530210]

Coordinators: T. Lidecke
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (60 min) taking place in the recess period (according to §4 (2), 1 of the examination
regulation). The exam takes place in every semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Learning Outcomes

This course aims at providing students with the understanding of the
purposes of alternative costing systems as well as the use of relevant
information for decision making. The course will also examine techniques for
the purpose of cost management and accounting for control.

Content
+ Design of Cost Systems
+ Cost Classifications, Cost Behavior, and Principles of Cost Allocation
+ Activity-based Costing
» Product Costing

Production Decisions
+ Cost-based Pricing
+ Cost Management

Decisions under Risk
+ Cost Accounting for Control

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:

» Coenenberg, A.G. Kostenrechnung und Kostenanalyse, 6. Aufl. 2007.

» Ewert, R. und Wagenhofer, A. Interne Unternehmensrechnung, 7. Aufl. 2008.

» Gobtze, U. Kostenrechnung und Kostenmanagement. 3. Aufl. 2007.

« Kilger, W., Pampel, J., Vikas, K. Flexible Plankostenrechnung und Deckungsbeitragsrechnung , 11. Aufl. 2002.

Remarks
This lecture will not be provided any more, the corresponding exams, however, will be provided each semester.
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6 COURSES 6.1 All Courses

Course: Internet Law [24354]

Coordinators: T. Dreier
Part of the modules: Intellectual Property Law (p. 150)[WI4JURA4]

ECTS Credits Hours per week Term Instruction language
3 2/0 Winter term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes

It is the aim of this course to give the students an overview of the legal rules that are touched upon when the Internet is used
as a means of communications and for doing business. These legal rules range from the law governing domain names, issues
concerning the electronic formation of contracts, distance and electronic commerce contracts, to the issue liability and questions
of unfair competition. Students shall understand how the legal rules depend upon, and interact with, the economic background,
legislative policy and information and communication technologies. Students shall learn about the rules of national, European
and international copyright law and to apply these legal rules in practical cases.

Content

The course deals with the legal rules that are touched upon when the Internet is used as a means of communications and for
doing business. These legal rules range from the law governing domain names, issues concerning the electronic formation of
contracts, distance and electronic commerce contracts, to the issue liability and questions of unfair competition. Students shall
understand how the legal rules depend upon, and interact with, the economic background, legislative policy and information and
communication technologies. Students shall learn about the rules of national, European and international copyright law and to
apply these legal rules in practical cases.

Workload
The overall workload is 90h, of which 22,5 h in class (3.0 credits).

Media
Slides

Literature

Script, Internetrecht (Internet Law)
Elective literature:

Additional literature tba in class.

Remarks
It is possible that this course will be taught in the summer instead of the winter semester.
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6 COURSES 6.1 All Courses

Course: IT-Fundamentals of Logistics [2118183]

Coordinators: F. Thomas
Part of the modules: Introduction to Logistics (p. 94)[WI4INGMB20], Technical Logistics (p. 101)[WI4INGMB27]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
None.

Recommendations
None.

Learning Outcomes
Students are able to:

+ Describe and classify automation technology for material flow and the information technology necessary,
+ identify, analyze and design the business processes in internal logistics,

« identify risks of failure and counteract and

« transfer the knowledge to practical implementations.

Content

This lecture, with exercises, treats automation technology in material flow as well as the information technology that has a direct
relationship with it. In the first few chapters and exercises, an overview is given of the motors and conveying technology elements
used in materials handling, and the sensors required for the purpose are explained. The target control types as well as the topic
of coding techniques and RFID (GS1, barcodes, scanner, etc.) are treated in detail. Material flow controls are defined based
on these chapters. Among other things, the functions of a stored-memory controller are explained in this section. Hierarchically
classified control structures and

their integration in network structures are considered in detail. The principles of communications systems (bus systems etc.) are
supplemented with information on the use of the Internet as well as data warehousing strategies. An overview of modern logistics
systems, especially in stores administration, illustrates new problem solution strategies in the area of information technology for
logistics systems. After an analysis of the causes for system failures, measures are worked

out for reducing the risks of failure. Furthermore, the objectives, task areas as well as various scheduling strategies in the area
of transport management and control are presented. Worthwhile information on Europe-wide logistics concepts round off this
practice-oriented lecture series. The presentation of the lectures will be multimedia-based. Exercises repeat and extend the
knowledge principles imparted in the lectures and illustrate the

subject with practical examples.

Focuses:

+ System architecture for logistics solutions / Modularization of conveyors
+ Material Flow Control System (MFCS) / Transport Handling

» Coding technique, GS 1/ RFID

» Data communication between controllers, computers and networks

Business processes for internal logistics — software follows function

Adaptive IT - Future-oriented software architecture
System stability and data backup —Software-Engineering
» XTS — The Extensible Transport System

Workload
regular attendance: 21 hours
self-study: 99 hours

Literature

Detailed script can be downloaded online (www.tup.com), updated and enhanced annually.

CD-ROM with chapters and exercises at the end of the semester available from the lecturer, also updated and enhanced
annually.

Remarks
See German version.
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6 COURSES 6.1 All Courses

Course: Introduction to Ceramics [2125757]

Coordinators: M. Hoffmann
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
6 3/1 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Conditions
The course Material Science | [21760] has to be completed beforehand.

Recommendations
Basic knowledge of natural science and knowledge of the content Material Science Il [21782] is recommended.

Learning Outcomes

The students know the most relevant crystal structures and defects of non metallic inorganic materials, are able to read binary
and ternary phase diagrams and are familar with powdertechnological shaping techniques, sintering and grain growth. They
know the basics of the linear elastic fracture mechanics, are familar with Weibull statistics, K-concept, subcritical crack growth,
creep and the opportunities for microstructural reinforcement of ceramics. The students are able to explain the correlation
among chemical bonding, crystal and defect structures and the electrical properties of ceramics.

Content

After a short introduction to interatomic bonding, fundamental concepts of crystallography, the stereographic projection and
the most important symmetry elements will be given. Different types of crystal structures are explained and the relevance of
imperfections are analysed with respect to the mechanical and electrical properties of ceramics. Then, the impact of surfaces,
interfaces and grain boundaries for the preparation, microstructural evolution and the resulting properties is discussed. Finally,
an introduction is given to ternary phase diagrams.

The second part of the course covers structure, preparation and application aspects of nonmetallic inorganic glasses, followed
by an introduction to the properties and processing methods of fine-grained technical powders. The most relevant shaping
methods, such as pressing, slip casting, injection moulding and extrusion are introduced. Subsequently, the basics of science
of sintering and the mechanisms for normal and abnormal grain growth are discussed. Mechanical properties of ceramics are
analysed using basic principles of linear elastic fracture mechanics, Weibull statistics, concepts for subcritical crack growth and
creep models to explain the behaviour at elevated temperatures. Furthermore it is demonstrated that mechanical properties can
be siginificantly enhanced by various types of microstructural toughening mechanisms. The electronic and ionic conductivity of
ceramic materials are explained based on defect-chemical considerations and band structure models. Finally, the characteristics
of a dielectric, pyroelectric, and piezoelectric behaviour is discussed.

Workload
regular attendance: 45 hours
self-study: 135 hours

Media
Slides for the lecture:
available under http://www.iam.kit.edu/km

Literature
+ H. Salmang, H. Scholze, “Keramik®, Springer
+ Kingery, Bowen, Uhlmann, “Introduction To Ceramics®, Wiley
* Y.-M. Chiang, D. Birnie Ill and W.D. Kingery, “Physical Ceramics”, Wiley
» S.J.L. Kang, “Sintering, Densification, Grain Growth & Microstructure”, Elsevier
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6 COURSES 6.1 All Courses

Course: Ceramics Processing [2126730]

Coordinators: J. Binder
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (20-30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Conditions
none

Recommendations
Basic knowledge of experimental physics and chemistry is recommended.
It is recommended to attend the course Ceramics-Introduction [2125757].

Learning Outcomes

The students are able to name the major ceramic process technologies and explain their specifics in detail. Additionally, they are
capable of illustrating the correlations between the individual processes and their importance for the production of engineering
ceramics. The students are able to relate processing effects to material properties. Furthermore the students can apply the
basics to concrete tasks. They are able to comprehend and assess information in professional articles.

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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6 COURSES 6.1 All Courses

Course: Knowledge Discovery [2511302]

Coordinators: R. Studer
Part of the modules: Emphasis in Informatics (p. 78)[WI4INFOZ2], Electives in Informatics (p. 80)[WI4INFOS3], Informatics
(p. 76)[WI4INFO1]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term de

Learning Control / Examinations
The assessment consists of an 1h written exam following §4, Abs. 2, 1 of the examination regulation.
Students can be awarded a bonus on their final grade if they successfully complete special assignments.

Conditions
None.

Learning Outcomes
Students

» know fundamentals of Machine Learning, Data Mining and Knowledge Discovery
« are able to design, train and evaluate adaptive systems
+ conduct Knowledge Discovery projects in regards to algorithms, representations and applications.

Content

The lecture provides an overview of machine learning and data mining techniques for knowledge discovery from large data
sets. These techniques are examined in respect of algorithms, applicability to different data representations and application
in the real world.Topics of the lectures comprise the whole Machine Learning and Data Mining process like CRISP, data
warehousing, OLAP-techniques, learning algorithms, visualization and empircial evaluation. Covered learning techniques range
from traditional approaches like decision trees, neural networks and support vector machines to selected approaches resulting
from current research. Discussed learning problems are amongst others feauturevector-based learning, text mining and social
network analysis.

Workload
Activity Effort
Presence Time
Lecture (15x2x45min) 22h 30min
Exercises (15x1x45min) 11h 15min
Preparation of exercise sheets (8 x 3h) 24 h
Reading of manuscript (2 x 20h) 40h
short paper 10h
Rxam preparation 50h
Overall: 157h 45min
Media
Slides.
Literature

» T. Hastie, R. Tibshirani, J. Friedman. The Elements of Statistical Learning: Data Mining, Inference, and Prediction
(http://www-stat.stanford.edu/ tibs/ElemStatLearn/)

 T. Mitchell. Machine Learning. 1997
» M. Berhold, D. Hand (eds). Intelligent Data Analysis - An Introduction. 2003
* P. Tan, M. Steinbach, V. Kumar: Introduction to Data Mining, 2005, Addison Wesley
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6 COURSES 6.1 All Courses

Course: Convex Analysis [2550120]

Coordinators: O. Stein
Part of the modules: Mathematical Programming (p. 84)[WI4OR6]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 de

Learning Control / Examinations

The assessment of the lecture is a written examination (60 minutes) according to §4(2), 1 of the examination regulation.

The examination is held in the semester of the lecture and in the following semester.

Prerequisite for admission to the written examination is attaining at least 30% of the exercise points. Therefore the online-
registration for the written examination is subject to fulfilling the prerequisite.

Conditions
None.

Recommendations
It is strongly recommended to visit at least one lecture from the Bachelor program of this chair before attending this course.

Learning Outcomes
The student

» knows and understands the fundamentals of convex analysis,
« is able to choose, design and apply modern techniques of convex analysis in practice.

Content

Convex Analysis deals with properties of convex functions and convex sets, in particular with respect to the minimization of
convex functions over convex sets. That the involved functions are not necessarily assumed to be differentiable allows a number
a applications which are not covered by techniques from smooth optimization, e.g. approximation problems with respect to the
Manhattan or maximum norms, classification problems or the theory of statistical estimates. The lecture develops along another,
geometrically simple example, where a nonsmooth obstacle set is to be described by a single smooth convex constraint such
that minimal and maximal distances to the obstacle can be computed. The lecture is structured as follows:

* Introductory examples and terminology
+ Convex subdifferential, Lipschitz continuity and the safety margin
* Normal cones, error bounds and the maximal distance

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture notes.

Literature
Elective literature:

+ J. Borwein, A. Lewis, Convex Analysis and Nonlinear Optimization: Theory and Examples (2 ed.), Springer, 2006.
» S. Boyd, L. Vandenberghe, Convex Optimization, Cambridge University Press, 2004.

+ O. Guler, Foundations of Optimization, Springer, 2010.

* J.-B. Hiriart-Urruty, C. Lemarechal, Fundamentals of Convex Analysis, Springer, 2001.

» R.T. Rockafellar, Convex Analysis, Princeton University Press, 1970.

» R.T. Rockafellar, R.J.B. Wets, Variational Analysis, Springer, Berlin, 1998.

Remarks
The lecture is offered irregularly. The curriculum of the next three years is available online (www.ior.kit.edu).
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6 COURSES 6.1 All Courses

Course: Hospital Management [2550493]

Coordinators: S. Nickel, Hansis
Part of the modules: Operations Research in Supply Chain Management and Health Care Management (p. 82)[WI40OR5]

ECTS Credits Hours per week Term Instruction language
3 2/0 Winter / Summer Term de

Learning Control / Examinations
The assessment consists of attendance, a seminar thesis and a final exam (according to §4(2), 1 of the examination regulation).
The examination is held in the term of the lecture and the following lecture.

Conditions
See German version.

Learning Outcomes
The student

+ understands the pronciples of work flows in hospitals,
« utilizes Operations Research methods in so-called non-profit-organisations to improve service qualities,

+ explains, classifies and deals with the most important application areas for mathematical models, e.g. personnel planning
or quality management.

Content

The lecture “Hospital management® presents internal organization structures, work conditions and work environments at the
example of hospitals und relates this to common and expected conditions of other service industries.

Covered topics include normative environment, intra-organizational structure, personnel management, quality, external network-
ing and market appearance. Students have the possibility to participate in a final exam.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Remarks
The lecture is held in every semester.
The planned lectures and courses for the next three years are announced online.
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6 COURSES 6.1 All Courses

Course: Credit Risk [2530565]

Coordinators: M. Uhrig-Homburg
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11]
ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations
The assessment consists of a written exam following §4, Abs. 2, 1.

Conditions
None.

Learning Outcomes

The objective of this course is to become familiar with the credit markets and the credit risk indicators like ratings, default
probabilities and credit spreads. The students learn about the components of credit risk (e.g. default time and default rate) and
quantify these in different theoretical models to price credit derivatives.

Content

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

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature

 Lando, D., Credit risk modeling: Theory and Applications, Princeton Univ. Press, (2004).

« Uhrig-Homburg, M., Fremdkapitalkosten, Bonitétsrisiken und optimale Kapitalstruktur, Beitrdge zur betrieb-
swirtschaftlichen Forschung 92, Gabler Verlag, (2001).

Elective literature:

» Bluhm, C., Overbeck, L., Wagner, C. , Introduction to Credit Risk Modelling, 2nd Edition, Chapman & Hall, CRC Financial
Mathematics Series, (2010).

« Duffie, D., Singleton, K.J., Credit Risk: Pricing, Measurement and Management, Princeton Series of Finance, Prentice
Hall, (2003).
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6 COURSES 6.1 All Courses

Course: Warehousing and distribution systems [2118097]

Coordinators: M. Schwab, J. Weiblen

Part of the modules: Material Flow in Logistic Systems (p. 99)[WI4INGMB25], Material Flow in Networked Logistic Sys-
tems (p. 100)[WI4INGMB26], Technical Logistics (p. 101)[WI4INGMB27], Logistics in Value Chain
Networks (p. 103)[WI4INGMB28], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
None.

Recommendations
None.

Learning Outcomes
Students are able to:

 Describe the areas of typical warehouse and distribution systems with the respective processes and can illustrate it with
sketches,

» Use and choose strategies of warehouse and distribution systems according to requirements,
+ Classify typical systsems using criteria discussed in the lecture, and
» Reson about the choice of appropriate technical solutions.

Content

* Introduction

* Yard management

* Receiving

 Storage and picking

» Workshop on cycle times
+ Consoldiation and packing
+ Shipping

+ Added Value

» Overhead

» Case Study: DCRM
 Planning of warehouses

+ Case study: Planning of warehouses
+ Distribution networks

» Lean Warehousing

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations, black board

Literature

ARNOLD, Dieter, FURMANS, Kai (2005)

Materialfluss in Logistiksystemen, 5. Auflage, Berlin: Springer-Verlag
ARNOLD, Dieter (Hrsg.) et al. (2008)

Handbuch Logistik, 3. Auflage, Berlin: Springer-Verlag

BARTHOLDI lll, John J., HACKMAN, Steven T. (2008)

Warehouse Science
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6 COURSES 6.1 All Courses

GUDEHUS, Timm (2005)

Logistik, 3. Auflage, Berlin: Springer-Verlag

FRAZELLE, Edward (2002)

World-class warehousing and material handling, McGraw-Hill

MARTIN, Heinrich (1999)

Praxiswissen MaterialfluBplanung: Transport, Hanshaben, Lagern, Kommissionieren, Braunschweig, Wiesbaden: Vieweg
WISSER, Jens (2009)

Der Prozess Lagern und Kommissionieren im Rahmen des Distribution Center Reference Model (DCRM); Karlsruhe : Univer-
sitatsverlag

A comprehensive overview of scientific papers can be found at:

ROODBERGEN, Kees Jan (2007)

Warehouse Literature

Remarks
none
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6 COURSES

All Courses

Course: Laser Physics [23840]

Coordinators: M. Eichhorn

Communication

Part of the modules: Microoptics (p. 115)[WI4INGMBIMT3], Optoelectronics and Optical

(p. 120)[WI4INGMBIMTE]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term

Learning Control / Examinations

The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).
Conditions

None.

Learning Outcomes

» Knows the fundamental relations and background of lasers

» Has the necessary knowledge for understanding and dimensioning of Lasers, laser media, optical resonators and pump

strategies
» Understands the pulse fabrication with lasers and their fundamentals

* has the necessary knowledge of several lasers; Gas-, solid state, fibers- and disc- lasers in the visible and middle infrared

range

Content

1 Quantum-mechanical fundamentals of lasers
1.1 Einstein relations and Planck’s law

1.2 Transition probabilities and matrix elements
1.3 Mode structure of space and the origin of spontaneous emission
1.4 Cross sections and broadening of spectral lines
2 The laser principle

2.1 Population inversion and feedback

2.2 Spectroscopic laser rate equations

2.3 Potential model of the laser

3 Optical Resonators

3.1 Linear resonators and stability criterion

3.2 Mode structure and intensity distribution

3.3 Line width of the laser emission

4 Generation of short and ultra-short pulses

4.1 Basics of Q-switching

4.2 Basics of mode locking and ultra-short pulses
5 Laser examples and their applications

5.1 Gas lasers: The Helium-Neon-Laser

5.2 Solid-state lasers

5.2.1 The Nd3+-Laser

5.2.2 The Tm3+-Laser

5.2.3 The Ti3+:Al203 Laser

5.3 Special realisations of lasers

5.3.1 Thermal lensing and thermal stress

5.3.2 The fiber laser

5.3.3 The thin-disc laser

Workload

The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Script & tutorial of lecturer

Literature

« A. E. Siegman, Lasers, (University Science Books).
» B. E. A. Saleh, M. C. Teich, Fundamentals of Photonics (Wiley-Interscience).
+ F. K. Kneublhl, M. W. Sigrist, Laser (Teubner).
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6 COURSES 6.1 All Courses

Course: Laser in automotive engineering [2182642]

Coordinators: J. Schneider
Part of the modules: Specific Topics in Materials Science (p. 108)[WI4INGMB33]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min) taking place at the agreed date (according to Section 4(2), 2 of the
examination regulation). The re-examination is offered upon agreement.

Conditions
Basic knowledge of physics, chemistry and material science is assumed.
It is not possible, to combine this lecture with the lecture Physical Basics of Laser Technology [21612]

Recommendations
None.

Learning Outcomes
The student

» can explain the principles of light generation, the conditions for light amplification as well as the basic structure and
function of Nd:YAG-, CO,- and high power diode-laser sources.

« can describe the most important methods of laser-based processing in automotive engineering and illustrate the influence
of laser, material and process parameters

+ can analyse manufacturing problems and is able to choose a suitable laser source and process parameters.
+ can explain the requirements for safe handling of laser radiation and for the design of safe laser systems.

Content

Based on a short description of the physical basics of laser technology the lecture reviews the most important high power lasers
and their various applications in automotive engineering. Furthermore the application of laser light in metrology and safety
aspects will be addressed.

+ physical basics of laser technology

+ laser beam sources (Nd:YAG-, CO;-, high power diode-laser)
» beam properties, guiding and shaping

* basics of materials processing with lasers

+ laser applications in automotive engineering

+ economical aspects

- savety aspects

Workload
regular attendance: 22,5 hours
self-study: 97,5 hours

Media
lecture notes via ILIAS

Literature
W. M. Steen: Laser Material Processing, 2010, Springer
W. T. Silfvast: Laser Fundamentals, 2008, Cambridge University Press

Remarks
It is allowed to select only one of the lectures “Laser in automotive engineering” (2182642) or “Physical basics of laser technol-
ogy” (2181612) during the Bachelor and Master studies.
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6 COURSES 6.1 All Courses

Course: Food Science and Functionality [22207]

Coordinators: Watzl
Part of the modules: Principles of Food Process Engineering (p. 142)[WI4INGCV3], Specialization in Food Process
Engineering (p. 143)[WI4INGCV4]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
See module description.

Conditions

None.

Learning Outcomes
See German version.
Content

Workload
The total workload for this course is approximately 120 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Logistics - organisation, design and control of logistic systems [2118078]

Coordinators: K. Furmans
Part of the modules: Logistics in Value Chain Networks (p. 103)[WI4INGMB28]

ECTS Credits Hours per week Term Instruction language
6 3/1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam according to Section 4 (2), 1 of the examination regulation. The grade of the exam
may be improved by passing case studies.

Conditions
None.

Recommendations
Requied are lectures on “Linear Algebra” and “Stochastic”.

Learning Outcomes
Students are able to:

+ Describe logistical tasks,

+ Design logistical systems suitable to the respective task,

+ Dimension stocastical stock models,

» Determine essential influencing parameters on the bullwhip effect and
» Use optimizing solution methods.

Content

multistage logistic process chains

transport chain in logistic networks

distribution processes

distribution centers

logistics of production systems

dependencies between production and road traffic

information flow

cooperative strategies (like kanban, just-in-time, supply chain management)

Workload
See German version.

Media
presentations, black board

Literature
None.

Remarks
none
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6 COURSES 6.1 All Courses

Course: Automotive Logistics [2118085]

Coordinators: K. Furmans

Part of the modules: Global Production and Logistics (p. 106)[WI4INGMB31], Material Flow in Logistic Systems
(p. 99)[WI4INGMB25], Material Flow in Networked Logistic Systems (p. 100)[WI4INGMB26], Logis-
tics in Value Chain Networks (p. 103)[WI4INGMB28], Introduction to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
None.

Recommendations

None.

Learning Outcomes
Students are able to:

» Describe essential logistic questions, in a complex production network. As an example the automobile industry is used.
» Choose and apply solution possibilities for logistic problems in this area.

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

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations, black board

Literature
None.

Remarks
none
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6 COURSES 6.1 All Courses

Course: Airport logistics [2117056]

Coordinators: A. Richter

Part of the modules: Material Flow in Logistic Systems (p. 99)[WI4INGMB25], Material Flow in Networked Logistic Sys-
tems (p. 100)[WI4INGMB26], Logistics in Value Chain Networks (p. 103)[WI4INGMB28], Introduc-
tion to Logistics (p. 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation. It may be a written exam
(according to §4 (2), 1 of the examination regulation) in the case of large number of participants.

Conditions
None.

Recommendations
None.

Learning Outcomes
Students are able to:

 Describe material handling and informations technology activities on airports,
» Evaluate processes and systems on airports as the law stands, and
» Choose appropriate processes and material handling systems for airports.

Content

Introduction

airport installations
luggage transport
passenger transport
security on the airport
legal bases of the air traffic
freight on the airport

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
presentations

Literature
None.

Remarks
none
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6 COURSES 6.1 All Courses

Course: Markets and Organizations: Principles [2540502]

Coordinators: A. Geyer-Schulz
Part of the modules: Electronic Markets (p. 38)[WI4BWLISM2]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term de

Learning Control / Examinations

Assessment consists of a written exam of 1 hour length following §4 (2), 1 of the examination regulation and by submitting
written papers as part of the exercise following §4 (2), 3 of the examination regulation.

The course is considered successfully taken, if at least 50 out of 100 points are acquired in the written exam. In this case, all
additional points (up to 10) from excersise work will be added. The grades of this lecture are assigned following the table below:

Grade Minimum points

1.0 95
1.3 90
1.7 85
2.0 80
2.3 75
2.7 70
3.0 65
3.3 60
3.7 55
4.0 50
5.0 0

Conditions

None.

Learning Outcomes
The student

» has an overview about the different organizational form and their efficiency,
» names coodination methods and motivation methods and evaluates them regarding their efficiency,

» knows, in the context of markets as a coordination form, the conditions under which markets are not efficient (market
failure),

» knows phenomena like adverse selections and moral hazard,
» names reasons for these phenomena and develops methods to encounter them.

Content

What are the conditions that make markets develop? The first part of the lecture treats the selection of the type of organization
as an optimization of transaction costs. The second part includes the efficiency of markets (price, information and allocation
efficiency) as well as reasons for market failure.

Besides a centralistic approach, markets can be used for decentral coordination of plans and activities. Hereby, optimality can
be garuanteed, if the coordination problem has no design or innovation characteristics. Viewed from a bottom-up perspective,
given the coordination problem, it is possible to answer questions regarding the centralization or decentralization, the design of
coordination mechanisms, and the coherence of business strategies. The last part of the lecture consists of motivation problems,
like bounded rationality and information assymetries (private information and moral hazard) and the development of incentive
systems.

Workload
The total workload for this lecture will amount to approximately 135 hours (4.5 credits).
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6 COURSES 6.1 All Courses

Activity Workload
Attendance time

Attendance of lecture 15 x 90min 22h 30m
Attendance of exercise 7 x 90min 10h 30m
Self-study

Preparation of lecture 22h 30m
Wrap-up of lecture 22h 30m
Preparation of excercise 25h 00m
Preparation of assessment 31h 00m
Assessment 1h 00Om
Sum 135h 00m

Literature

Kapitel “Management Control Systems, Dezentralisierung, interne Markte und Transferpreise” (S. 745-773) in Charles T. Horn-
gren, Srikant M. Datar, and George Foster. Cost Accounting: A Managerial Emphasis. Prentice Hall, Upper Saddle River, 11
edition, 2003.

Paul Milgrom and John Roberts. Economics, Organisation and Management. Prentice Hall, 1 edition, 1992.

Elective literature:

Michael Dell and Catherine Fredman. Direct from DELL: Strategies that Revollutionized an Industry. Harper Collins Publisher,
London, 1999.

Andreas Geyer-Schulz, Michael Hahsler, and Maximillian Jahn. Educational and scientific recommender systems: Designing
the information channels of the virtual university. International Journal of Engineering Education, 17(2):153 — 163, 2001.
Friedrich A. Hayek. The use of knowledge in society. The American Economic Review, 35(4):519 — 530, Sep 1945.

Norbert Hochheimer. Das kleine QM-Lexikon. Wiley-UCH, Weinheim, 2002.

Adam Smith. An Inquiry into the Nature and Causes of the Wealth of Nations, volume II. 1976.

Remarks
The former name of the lecture was Electronic Markets (Foundations).
The course is not offered at the moment. The last exam takes place at the end of summer term 14.
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6 COURSES 6.1 All Courses

Course: Management Accounting 1 [2579900]

Coordinators: M. Wouters
Part of the modules: Management Accounting (p. 34)[WI4BWLIBU1]

ECTS Credits Hours per week Term Instruction language
4.5 2/2 Summer term en

Learning Control / Examinations
The assessment consists of a written exam (90 minutes) (following §4(2), 1 of the examination regulation) at the end of each
semester.

Conditions
The examination “Business Administration: Finance and Accounting” must have been completed before starting this course.

Learning Outcomes
Students have an understanding of theory and applications of management accounting topics. They can use financial informa-
tion for various purposes in organizations.

Content

The course covers topics in management accounting in a decision-making framework. Some of these topics in the course MA1
are: short-term planning, investment decisions, budgeting and activity-based costing.

We will use international material written in English.

We will approach these topics primarily from the perspective of the users of financial information (not so much from the controller
who prepares the information).

The course builds on an introductory level of understanding of accounting concepts from Business Administration courses in the
core program. The course is intended for students in Industrial Engineering.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
The recorded lectures and the teaching materials are available on llias during the current and next semester.

Literature

« Marc Wouters, Frank H. Selto, Ronald W. Hilton, Michael W. Maher: Cost Management — Strategies for Business
Decisions, 2012, Publisher: McGraw-Hill Higher Education (ISBN-13 9780077132392 / ISBN-10 0077132394)

+ In addition, several papers that will be available on ILIAS.
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6 COURSES 6.1 All Courses

Course: Management Accounting 2 [2579902]

Coordinators: M. Wouters
Part of the modules: Management Accounting (p. 34)[WI4BWLIBU1]

ECTS Credits Hours per week Term Instruction language
4,5 2/2 Winter term en

Learning Control / Examinations
The assessment consists of a written exam (90 minutes) (following §4(2), 1 of the examination regulation) at the end of each
semester.

Conditions
The examination “Business Administration: Finance and Accounting” must have been completed before starting this course.

Recommendations
It is recommended to take part in the course “Management Accounting 1” before this course.

Learning Outcomes
Students have an understanding of theory and applications of management accounting topics. They can use financial informa-
tion for various purposes in organizations.

Content

The course covers topics in management accounting in a decision-making framework. Some of these topics in the course MA2
are: cost estimation, product costing and cost allocation, financial performance measures, transfer pricing, strategic performance
measurement systems and customer value propositions.

We will use international material written in English.

We will approach these topics primarily from the perspective of the users of financial information (not so much from the controller
who prepares the information).

The course builds on an introductory level of understanding of accounting concepts from Business Administration courses in the
core program. The course is intended for students in Industrial Engineering.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
The recorded lectures and the teaching materials are available on ILIAS during the current and next semester.

Literature

» Marc Wouters, Frank H. Selto, Ronald W. Hilton, Michael W. Maher: Cost Management — Strategies for Business
Decisions, 2012, Publisher: McGraw-Hill Higher Education (ISBN-13 9780077132392 / ISBN-10 0077132394)

* In addition, several papers that will be available on ILIAS.
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6 COURSES 6.1 All Courses

Course: Management in Public Transport [6234805]

Coordinators: E. Hohnecker
Part of the modules: Public Transportation Operations (p. 134)[WI4INGBGU19], Logistics and Management of Track
Guided Transport Systems (p. 136)[WI4INGBGU21]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations

The assessment will consist of a oral exam (20 min) according to §4 (2), 1 of the examination regulation.

The exam is offered each semester. The re-examination is offered upon prior agreement with the interested participants and not
later than the next regular examination date.

Conditions
See module description.

Learning Outcomes
See German version.

Content
See German version.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Remarks
See German version.
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6 COURSES

6.1

All Courses

Course: Managing New Technologies [2545003]

Coordinators: T. Reif3
Part of the modules: Entrepreneurship (EnTechnon) (p. 55)[WI4BWLENT1]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations
Written exam 100% following §4, Abs. 2.
Conditions

None.

Learning Outcomes

New technologies can contribute substantially to the international competitiveness of different industrial sectors. This course
provides the necessary knowledge for understanding how industrial enterprises and policy-makers are dealing with the challenge
to realise in time the potentials of new technologies and to use them most efficiently. Key tasks of the management of new

technologies will be practised.

Content

The course provides an overview of the international development of a selected number of key technologies such as biotechnol-
ogy, nanotechnology, neurotechnologies, converging technologies. Methods for monitoring new technologies including foresight

approaches will be presented and the economic and social impacts of new technologies will be discussed.

Workload
1 credit represents an estimated workload of 30h.

Media
Slides.

Literature

+ Hausschildt/Salomo: Innovationsmanagement; Borchert et al.: Innovations- und Technologiemanagement;

» Specht/Mdhrle; Gabler Lexikon Technologiemanagement
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6 COURSES 6.1 All Courses

Course: Management of IT-Projects [2511214]

Coordinators: R. Schatzle
Part of the modules: Emphasis in Informatics (p. 78)[WI4INFOZ2], Electives in Informatics (p. 80)[WI4INFOS3], Informatics
(p. 76)[WI4INFO1]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term de

Learning Control / Examinations
The assessment of this course is a written examination (60 min) in the first week after lecture period according to Section 4(2),
1 of the examination regulation.

Conditions
None.

Learning Outcomes
Students

+ explain the terminology of IT project management and typical used methods for planning, handling and controlling,
 apply methods appropiate to current project phases and project contexts,
+ consider organisational and social impact factors.

Content
The lecture deals with the general framework, impact factors and methods for planning, handling, and controlling of IT projects.
Especially following topics are addressed:

* project environment
* project organisation
* project planning including the following items:

plan of the project structure

flow chart
project schedule
plan of resources

effort estimation

project infrastructur

project controlling

risk management
feasibility studies
decision processes, conduct of negotiations, time management.

Workload
Lecture 30h
Exercise 15h

Preparation of lecture 30h
Preparation of exercises 30h
Exam preparation 44h

Exam &1h

Total: 150h

Media
Slides, access to internet resources.

Literature

« B. Hindel, K. Hérmann, M. Mdiller, J. Schmied. Basiswissen Software-Projektmanagement. dpunkt.verlag 2004

+ Project Management Institute Standards Committee. A Guide to the Project Management Body of Knowledge (PMBoK
guide). Project Management Institute. Four Campus Boulevard. Newton Square. PA 190733299. U.S.A.

Further literature is given in each lecture individually.
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6 COURSES 6.1 All Courses

Course: IT Complexity in Practice [2511404]

Coordinators: D. Seese, Kreidler
Part of the modules: Emphasis in Informatics (p. 78)[WI4INFO2], Electives in Informatics (p. 80)[WI4INFO3], Informatics
(p. 76)[WI4INFO1]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term de

Learning Control / Examinations
see German version.

Conditions
see German version.

Learning Outcomes
see German version.

Content
see German version

Workload
The total workload for this course is approximately 150 hours. For further information see German version.

Literature
Elective literature:
Will be announced in the lecture.
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6 COURSES

6.1

All Courses

Course: Trademark and Unfair Competition Law [24136 / 24609]

Coordinators: Y. Matz
Part of the modules: Intellectual Property Law (p. 150)[WI4JURA4]

ECTS Credits Hours per week Term Instruction language
3 2/0 Winter / Summer Term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes

It is the aim of this course to provide students with knowledge in the area of trademark rights in the national as well as the
European and International context. The course deals with the structure of trademark rights, especially with the procedures of
registration and the claims, that result from the infringements of trademark rights, as well as with the right of other marks in the

MarkenG.

Content

The course deals with the subject matter of trademark rights: what is a trademark, how can | get the registration of a trademark,
what rights and claims do owner of trademarks have, which other marks do exist? The students shall learn about the rules of

national, European an international trademark law.

Workload
90h

Literature
« Berlit, Wolfgang: Markenrecht, Verlag C.H.Beck, ISBN 3-406-53782-0, neueste Auflage.
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6 COURSES 6.1 All Courses

Course: Market Engineering: Information in Institutions [2540460]

Coordinators: C. Weinhardt

Part of the modules: Electronic Markets (p. 38)[WI4BWLISM2], Information Engineering (p. 44)[WI4BWLISM7], Applied
Strategic Decisions (p. 61)[WI4VWL2], Communications & Markets (p. 42)[WI4BWLISM5], Market
Engineering (p. 40)[WI4BWLISM3]

ECTS Credits Hours per week Term Instruction language
4.5 21 Summer term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to §4(2), 1 of the examination regulation). By successful
completion of the exercises (according to §4(2), 3 of the examination regulation) up to 6 bonus points can be obtained. The
bonus points only apply to the first and second exam of the semester in which they were obtained.

Conditions
None.

Learning Outcomes
The students

+ understand the role of an economist as an engineer to design markets,
» compare different markets and market mechanisms to evaluate their efficiency,
+ apply game theoretic modelling and mechanism design as well as auction theory for interdisciplinary evaluation.

Content

The ongoing advancements in information technology have revolutionized traditional business processes and given rise to
electronic marketplaces. In contrast to physical marketplaces, electronic markets do not just evolve, but must be carefully
designed, implemented and monitored and evaluated. Moreover electronic markets demand open and flexible platforms as well
as adequate standards and information services. Future Market Engineers must therefore be able to consider the economic,
legal and technological dimension of markets simultaneously. The lecture focuses on the discussion of (1) Microstructure, (2)
IT infrastructure, and (3) Business Structure of electronic markets. Hence, students will be taught the economic incentives
that a market can impose on market participants, development models for implementing markets, and business models for the
application of markets.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media

» PowerPoint
+ E-learning platform ILIAS

Literature

* Roth, A., The Economist as Engineer: Game Theory, Experimental Economics and Computation as Tools for Design
Economics. Econometrica 70(4): 1341-1378, 2002.

* Weinhardt, C. ,Holtmann, C., Neumann, D., Market Engineering. Wirtschaftsinformatik, 2003.

» Wolfstetter, E., Topics in Microeconomics - Industrial Organization, Auctions, and Incentives. Cambridge, Cambridge
University Press, 1999.

» Smith, V. ,Theory, Experiments and Economics®, The Journal of Economic Perspectives,Vol. 3, No. 1, 151-69 1989
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6 COURSES 6.1 All Courses

Course: Marketing Strategy Business Game [2571176]

Coordinators: M. Klarmann, Mitarbeiter
Part of the modules: Marketing Management (p. 51)[WI4BWLMARS], Cross-functional Management Accounting
(p- 35)[WI4BWLIBU2]

ECTS Credits Hours per week Term Instruction language
1,5 1 Summer term de

Learning Control / Examinations
Non exam assessment (following §4(2), 3 of the examination regulation).

Conditions
None.

Learning Outcomes

Students

- are able to operate the strategic marketing simulation software “Markstrat”

- are able to take strategic marketing decisions in groups

- know how to apply strategic marketing concepts to practical contexts (e.g. for market segmentation, product launches,
coordination of the marketing mix, market research, choice of the distribution channel or competitive behavior)

- are capable to collect and to select information usefully with the aim of decision-making

- are able to react appropriately to predetermined market conditions

- know how to present their strategies in a clear and consistent way

- are able to talk about the success, problems, critical incidents, external influences and strategy changes during the experimen-
tal game and to reflect and present their learning success

Content
Using Markstrat, a marketing strategy business game, students work in groups representing a company that competes on a
simulated market against the other groups’ companies.

Workload
The total workload for this course is approximately 45.0 hours. For further information see German version.

Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
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6 COURSES 6.1 All Courses

Course: Market Research [2571150]

Coordinators: M. Klarmann
Part of the modules: Marketing Management (p. 51)[WI4BWLMARS5], Sales Management (p. 53)[WI4BWLMARSG]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of a written exam (60 minutes) (following §4(2), 1 of the examination regulation).

Conditions
Please note that this course has to be completed successfully by students interested in seminar or master thesis positions at
the chair of marketing.

Learning Outcomes
Topics addressed in this course are for example:

Theoretical priciples of market research
Statistical foundations of market research
Measuring customer attitudes
Understanding of customer reactions
Strategical decision making

Content
Topics addressed in this course are for example:

» Theoretical foundations of market research
« Statistical foundations of market research

» Measuring customer attitudes

» Understanding customer reactions

« Strategical decision making

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Remarks
For further information please contact Marketing & Sales Research Group (marketing.iism.kit.edu).
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6 COURSES 6.1 All Courses

Course: Market Microstructure [2530240]

Coordinators: T. Liidecke
Part of the modules: Finance 2 (p. 27)[WI4BWLFBV2], Finance 3 (p. 28)[WI4BWLFBV11]

ECTS Credits Hours per week Term Instruction language
3 2/0 Winter term de

Learning Control / Examinations

Conditions
Knowledge of the content of the course Asset Pricing [2530555] is assumed.

Learning Outcomes

This lecture makes students familiar with the fundamental models of trading in financial markets. It starts with generic design
features of financial markets which are used to frame price discovery as the key element of the trading process. The link
between market design and market quality is pointed out by using alternative measures of market quality. Seminal models of
market microstructure are used to show how dealer inventoy and/or asymmetric information affect market prices and the pricing
of securities. Theoretical models are shown to provide predictions which are consistent with empiricial evidence.

Content

The focus of this lecture is on the question how the microstructure of financial markets affects price discovery and market quality.
First, issues in designing market structure are presented and linked to fundamental dimensions of market quality, i.e liquidity
and trading costs. In particular, the services and privileges of market makers are stressed. The main part of the lecture covers
inventory-models of dealer markets and models of information-based trading. The final part gives attention to some econometric
models to analyze the short-term behavior of security prices.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Slides.

Literature

keine

Elective literature:
See reading list.

Remarks
This lecture will not be provided any more, the exams, however, will be provided each semester.
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6 COURSES 6.1 All Courses

Course: Master Seminar in Information Engineering and Management [2540510]

Coordinators: A. Geyer-Schulz
Part of the modules: Seminar Module (p. 155)[WI4SEM]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations

The assessment of this course is according to §4(2), 3 of the examination regulation in form of an examination of the written
seminar thesis and a presentation.

The grade is given, if the presentation is held and the seminar thesis is handed in.

The grade of this course is based on the grade of the seminar thesis. The presentation can improve or worsen the grade of the
seminar thesis by up to two grade levels (up to 0.7 grades).

Conditions
None.

Learning Outcomes
The student is able to

+ to perform a literature search for a given topic, to identify, find, value and evaluate the relevant literature.

+ to commit to a topic (pr.n., in teamwork); this may include technical conceptinal work and implementation.
+ to write his seminar thesis of 15-20 pages in a structured scientific manner.

» to communicate his results in a presentation with discussion afterwards.

Content

The seminar servers on one hand to improve the scientific working skills. On the other hand, the student should work intensively
on a given topic and develop a scientific work, that is based on a profound literature research.

The seminar can also be a implementation of software for a scientific problem (e.g. Business Games/dynamic systems)
according to the individual focus in the current semester. The software has to be well documented. The written elaboration
covers a description and explanation of the software as well as a discussion about limits and extensibility. Furthermore the
software must be deployable und shall be presented on the infrastructure stack of the chair. An implementation of a software
has to examine the scientific state of the art in a critical way, too.

A concrete description of the current topics is announced in time for the begin of the application stage.

Workload
The total workload for this course is approximately 90 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Material flow in logistic systems [2117051]

Coordinators: K. Furmans
Part of the modules: Material Flow in Logistic Systems (p. 99)[WI4INGMB25], Introduction to Logistics
(p- 94)[WI4INGMB20]

ECTS Credits Hours per week Term Instruction language
6 3/1 Winter term de

Learning Control / Examinations
The assessment consists of a written exam according to Section 4 (2), 1 of the examination regulation. The grade of the exam
may be improved by passing case studies.

Conditions
None.

Recommendations
None.

Learning Outcomes
Students are able to:

+ describe material flow processes qualitativ and quantitativ,

+ assign possibibilities of technical solutions to a open operational task,

+ plan material flow systems, illustrate them in simple models and analyse them regarding their performance,
+ use methods to determine performance indicators like throughput, utilization, etc., and

+ evaluate material flow systems regarding performance and availability.

Content
+ elements of material flow systems (conveyor elements, fork, join elements)
» models of material flow networks using graph theory and matrices
» queueing theory, calculation of waiting time, utilization

warehouseing and order-picking

shuttle systems

sorting systems

simulation

calculation of availability and reliability

value stream analysis

Workload
See German version.

Media
presentations, black board, book

Literature
Arnold, Dieter; Furmans, Kai : Materialfluss in Logistiksystemen; Springer-Verlag Berlin Heidelberg, 2009

Remarks
none
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6 COURSES 6.1 All Courses

Course: Materials and Processes for Body Lightweight Construction in the Automotive
Industry [2149669]

Coordinators: D. Steegmdliller, S. Kienzle
Part of the modules: Specialization in Production Engineering (p. 96)[WI4INGMB22]

ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam 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.

Conditions
None

Recommendations
None

Learning Outcomes
The students ...

« are able to name the various lightweight approaches and identify possible areas of application.

« are able to identify the different production processes for manufacturing lightweight structures and explain their functions.
+ are able to perform a process selection based on the methods and their characteristics.

« are able to evaluate the different methods against lightweight applications on the basis of technical and economic aspects.

Content

The objective of the lecture is to build up an overview of the relevant materials and processes for the production of a lightweight
body. This includes both the actual production and the joining for the body. The lecture covers the different lightweight
approaches and possible fields of application in the automotive industry. The methods are discussed with practical examples
from the automotive industry.

The following topics will be covered:

lightweight designs
+ aluminum and steel for lightweight construction

fibre-reinforced plastics by the RTM and SMC process

joining of steel and aluminum (clinching, riveting, welding)
* bonding
 coating

finishing

quality assurance

virtual factory

Workload
regular attendance: 21 hours
self-study: 99 hours

Media
Lecture notes will be provided in ilias (https://ilias.studium.kit.edu/).

Literature
Lecture Notes

Remarks
None
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6 COURSES 6.1 All Courses

Course: Mathematical models and methods for Production Systems [2117059]

Coordinators: K. Furmans, J. Stoll
Part of the modules: Material Flow in Networked Logistic Systems (p. 100)[WI4INGMB26]

ECTS Credits Hours per week Term Instruction language
6 3/1 Winter term de

Learning Control / Examinations
The assessment consists of an oral exam according to §4 (2), 2 of the examination regulation.

Conditions
None.

Recommendations
The content of a course about “stochastics” is recommended.

Learning Outcomes
Students are able to:

+ Describe material flow systems with analytical solvable stochastic models,

 Derive Approches for control systems (KANBAN) based on easy models of queueing theory,
+ Execute practical exercised on workstations and

» Use simulation and exakt methods.

Content
+ single server systems: M/M/1, M/G/1: priority rules, model of failures
+ networks: open and closed approximations, exact solutions and approximations

« application to flexible manufacturing systems, AGV (automated guided
vehicles) - systems

modeling of control approaches like constant work in process (ConWIP) or
kanban

discrete-time modeling of queuing systems
Workload
The total workload for this course is approximately 180 hours. For further information see German version.

Media
black board, lecture notes, presentations

Literature
Wolff: Stochastic Modeling and the Theory of Queues, Prentice Hall, 1989
Shanthikumar, Buzacott: Stochastic Models of Manufacturing Systems

Remarks
none
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6 COURSES 6.1 All Courses

Course: Mathematical Theory of Democracy [25539]

Coordinators: A. Melik-Tangyan
Part of the modules: Collective Decision Making (p. 72)[WI4VWL16]
ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter term

Learning Control / Examinations
The assessment consists of a written exam (120 min.) according to §4 (2), 1 of the examination regulation. It may be an oral
exam (20 - 30 min.) (according to §4 (2), 2 of the examination regulation) in the case of poor attendance.

Conditions
None.

Recommendations
None.

Learning Outcomes
The student understands the foundations of democracy and the implementation problems and the masters the operationalization
of the problems by mathematical models

Content

The mathematical theory of democracy deals with the selection of representatives who make decisions on behalf of the whole
society. The concept of representation is operationalized with the popularity index (average percentage of the population
represented on a number of issues), and with the universality index (percentage of cases when a majority of the population
is represented). With these indexes, the characteristics of individual representatives (president, dictator) and representative
bodies (parliament, coalition, cabinet, council, jurors) are investigated. To bridge the representative and direct democracies,
an alternative election method is proposed, which is not based on voting, but on the indexing of the candidates with regard
to the political profile of the electorate. In addition, societal applications (federal election, surveys) and non-social applications
(multi-criteria decisions, finances, traffic control) are considered.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
PowerPoint

Literature
Tangian, Andranik (2013) Mathematical Theory of Democracy. Springer, Berlin-Heidelberg
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6 COURSES

6.1

All Courses

Course: Seminar in Mathematics [SemMath]

Coordinators: Fachvertreter der Fakultat fir Mathematik
Part of the modules: Seminar Module (p. 155)[WI4SEM]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes
Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature

Will be announced in the respective seminar.
Elective literature:

Will be announced in the seminar.
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6 COURSES

6.1

All Courses

Course: Analysis tools for combustion diagnostics [2134134]

Coordinators: U. Wagner
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations

The assessment consists of an oral exam (30 min) according to §4 (2), 2 of the examination regulation.

Conditions
The course Combustion Engines A / Combustion Engines | has to be completed beforehand.

Recommendations
None.

Learning Outcomes

The students can name and explain state-of-the-art methods to analyse the process in combustion as well as special measuring
techniques such as optical and laser analysis. They are able to thermodynamically model, analyse and evaluate the engine

process.

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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6 COURSES

6.1

All Courses

Course: Microoptics and Lithography [2142884]

Coordinators: T. Mappes
Part of the modules: Microoptics (p. 115)[WI4INGMBIMT3]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term en

Learning Control / Examinations

The assessment will consist of a oral exam (20 min) (following §4 (2), 2 of the examination regulation).

Conditions
The course is compulsory in the module Microoptics and must be examined.

Recommendations
See German version.

Learning Outcomes
See German version.

Content

Workload

Prasenszeit: 21 Stunden

Vor- /Nachbereitung: 42 Stunden

Prifung und Prifungsvorbereitung: 27 Stunden
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6 COURSES 6.1 All Courses

Course: Microactuators [2142881]

Coordinators: M. Kohl
Part of the modules: BioMEMS (p. 111)[WI4INGMBIMT 1], Microsystem Technology (p. 117)[WI4INGMBIMT4], Microop-
tics (p. 115)[WI4INGMBIMT3]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment will consist of an oral exam (20 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Recommendations
It is recommended to attend the lecture “Novel Actuators and Sensors” [2141865].

Learning Outcomes
The student

» knows the basics of the actuation principles

* has the required knowledge on the design, fabrication and operation of microactuators

« is familiar with important microactuators in use and their application areas

+ knows typical specifications, advantages and disadvantages of the different microactuators

Content
» Microrobotics: linear actuators, micromotors
» Medical and Life Sciences: Mikrovalves, Micropumps, microfluidic Systems
+ Information technology: Optical Switches, mirror systems, read/write heads
» Microelectromechanical systems: Microrelais

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Script of ppt-slides

Literature

1. Technischer Einsatz Neuer Aktoren: Grundlagen, Werkstoffe, Designregeln und Anwendungsbeispiele, D. Jendritza,
Expert-Verlag, 3. Auflage, 2008.

2. Microactuators, M. Tabib-Azar, Kluwer Academic Publishers London, 1998.
3. Shape Memory Microactuators, M. Kohl, Springer-Verlag Berlin, 2004.
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6 COURSES 6.1 All Courses

Course: Microactuators [21881]

Coordinators: M. Kohl
Part of the modules: Sensor Technology | (p. 138)[WI4INGETIT3], Sensor Technology Il (p. 139)[WI4INGETIT5]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (20 min) according to Section 4(2), 2 of the examination regulation.
The examination takes place in every summer semester. Re-examinations are offered at every ordinary examination date.

Conditions
None.

Recommendations
It is recommended to attend the courses Material Science Il [21782] and Electrical Engineering Il [23224] beforehand.

Learning Outcomes
See German version.

Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature

Elective literature:

Microactuators, M. Tabib-Azar, Kluwer Academic Publishers London, 1998.
Mechatronik, B. Heimann, W. Gerth, K. Popp, Carl Hanser Verlag Minchen, 1998.
Technischer Einsatz Neuer Aktoren, D. Jendritza, Expert-Verlag Renningen, 1995.
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6 COURSES 6.1 All Courses
Course: Microbiology of Food [6635]
Coordinators: Franz
Part of the modules: Specialization in Food Process Engineering (p. 143)[WI4INGCV4]
ECTS Credits Hours per week Term Instruction language

4 2 Winter term de
Learning Control / Examinations
See module description.
Conditions
None.
Learning Outcomes
Content
Workload
The total workload for this course is approximately 120 hours. For further information see German version.
Remarks
The course will not be offered in winter terrm 2014/15.
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6 COURSES

6.1

All Courses

Course: Mobile Machines [2114073]

Coordinators: M. Geimer
Part of the modules: Mobile Machines (p. 91)[WI4INGMB15]

ECTS Credits Hours per week Term Instruction language
6 4 Summer term de

Learning Control / Examinations
See modul description.

Conditions
Knowledge in Fluid Power is required.

Recommendations
It is recommended to attend the course Fluid Power Systems [2114093] beforehand.

Learning Outcomes
After completion of the course the students have knowledge of:

+ a wide range of mobile machines
+ operation modes and working cycles of important mobile machines
+ selected subsystems and components

Content

* Introduction of the required components and machines
+ Basics of the structure of the whole system
* Practical insight in the development techniques

Workload
See German version.

Media
Lecture notes.
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6 COURSES

6.1

All Courses

Course: Model based Application Methods [2134139]

Coordinators: F. Kirschbaum
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term

Learning Control / Examinations
take-home exam, short presentation with oral examination

Conditions
none

Recommendations
knowledge in Basics of combustion engines, vehicular systems, control theorie and statistics.

Learning Outcomes

The student can name the most important methods for model-based calibration of powertrain ECUs. Particulary he can choose
and apply the correct approach for empirical modeling for a given powertrain calibration task (fuel consumption, emissions, air
path, driveability, etc.) and type of plant (linear-nonlinear, static-dynamic, etc.). He is capable to solve typical Problems of a

calibration engineer of automotive OEMs or suppliers.

Content

The efforts for the calibration of automotive powertrain ECUs are increasing due to new engine or powertrain technologies and
tightening emission laws. From a present view only model based calibration methods are capable to handle this situation. The

lecture presents a selection of practice-proofed model-based calibration methods.

Workload

regular attendance:

Lectures 2 SWS: approx. 22 h

Computer exercises 1 SWS: approx. 11 h
self study: approx. 87 h

Media
Lecture notes, blackboard, presentations and life demonstrations via projector

Industrial Engineering and Management (M.Sc.)
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6 COURSES 6.1 All Courses

Course: Modeling Strategic Decision Making [2577908]

Coordinators: H. Lindstadt

Part of the modules: Strategic Decision Making and Organization (p. 33)[WI4BWLUOS], Strategic Corporate Man-
agement and Organization (p. 32)[WI4BWLUO1], Cross-functional Management Accounting
(p. 35)[WI4BWLIBU2]

ECTS Credits Hours per week Term Instruction language
4,5 2 Summer term de

Learning Control / Examinations
Written exam 100% following §4, Abs. 2.

Conditions
None.

Learning Outcomes

Starting from the basic model of economic decision theory, fundamental decision principles and calculi for multi-attribute
decisions in certain and uncertain conditions up to subjective expected utility theory and the economic assessment of information
are described. To confront numerous infringements by decision-makers against principles and axioms of this calculus, in
addition non-expected utility calculi and advanced models for decisions by economic agents are discussed; these are especially
important for management decisions.

Content
Concretely, after passing this course the students should be able to assess effects and implications of the following aspects:

« Individual decisions under multiple goals and subjective expected utility theory
+ Handling of group decisions

« Limits of the basic models and of the expected utility theory

» Advancements in subjective expected utility theory

Workload
1 credit represents an estimated workload of 30h.

Media
Slides.

Literature
« Eisenfihr, F.; Weber, M.: Rationales Entscheiden. Springer, 4. Aufl. Berlin 2003.[1]
 Laux, H.: Entscheidungstheorie. Springer, 6. Aufl. Berlin 2005.[2]

« Lindstadt, H: Entscheidungskalkiile jenseits des subjektiven Erwartungsnutzens. In: Zeitschrift flr betriebswirtschaftliche
Forschung 56 (September 2004), S. 495 - 519.
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6 COURSES 6.1 All Courses

Course: Business Process Modelling [2511210]

Coordinators: A. Oberweis
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p- 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Winter term de

Learning Control / Examinations
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.

Conditions
None.

Learning Outcomes
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.

Content

The proper modeling of relevant aspects of business processes is essential for an efficient and effective design and implemen-
tation 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.

Workload
Warning: not a valid latex tabular environment.

Media
Slides, access to internet resources.

Literature

M. Weske: Business Process Management: Concepts, Languages, Architectures. Springer 2012.

F. Schénthaler, G.Vossen, A. Oberweis, T. Karl: Business Processes for Business Communities: Modeling Languages, Methods,
Tools. Springer 2012.

Further Literature will be given in the lecture.
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6 COURSES 6.1 All Courses

Course: Modelling, Measuring and Managing of Extreme Risks [2530355]

Coordinators: U. Werner, S. Hochrainer
Part of the modules: Insurance Management | (p. 30)[WI4BWLFBV6], Insurance Management Il (p. 31)[WI4BWLFBV7]

ECTS Credits Hours per week Term Instruction language
25 2 Summer term de

Learning Control / Examinations
Non exam assessment (following §4(2), 3 of the examination regulation).

Conditions
None.

Recommendations
None.

Learning Outcomes
See German version.

Content

* Risk preferences under uncertainty, risk management strategies using utility functions, risk aversion, premium calcula-
tions, insurance principle, exceptions, Arrow Lind theorem. Probability and statistics introduction, distributions, Lebesgue
integration.

Introduction to Extreme value theory, Catastrophe models: Introduction to extreme value theory, asymptotic models,
extremal types theorem, Generalized extreme value distributions, max-stability, domain of attraction inference for the GEV
distribution, model generalization: order statistics. Catastrophemodelapproaches, simulationof extremes.

Threshold models, generalized pareto distribution, threshold selection, parameter estimation, point process characteriza-
tion, estimation under maximum domain: Pickands’s estimator, Hill's estimator, Deckers-Einmahl-de Haan estimator.

Catastrophe model approaches, simulation of earthquakes, hurricanes, and floods, vulnerability functions, loss estimation.
Indirectvsdirecteffects.

Introduction to financial risk management against rare events. Basic risk measures: VaR, CVar, CEL and current
approaches. Risk management measures against extreme risk for different risk bearers: Insurance principle, loading
factors, credits, reserve accumulation, risk aversion.

* Risk preferences in decision making processes. Utility theory, certainty equivalent, Arrow Lind proof for risk neutrality,
exceptions in risk neutrality assumptions.

The Fiscal Risk Matrix, Fiscal Hedge Matrix, Dealing with Risk in Fiscal Analysis and Fiscal Management (macroeconomic
context, specific fiscal risks, institutional framework). Reducing Government Risk Exposure (Risk mitigation with private
sector, Risk transfer and risk-sharing mechanisms, Managing residual risk).

» Approaches to Managing Fiscal Risk (Reporting on financial statements, Cost-based budgeting, Rules for talking fiscal
risk, Market-type arrangements). Case: Analyzing Government Fiscal Risk Exposure in China (Krumm/Wong), The Fiscal
Risk of Floods: Lessons of Argentina (AlciraKreimer).

Case study presentations: Household level index based insurance systems (India, Ethiopia, SriLanka, China), insurance
back-up systems coupled with public private partnerships (France, US), Reinsurance approaches (Munich Re, Swiss Re,
Allianz).

Climate Change topics: IPCC report, global and climate change.

Workload
The total workload for this course is approximately 75.0 hours. For further information see German version.

Literature

* Woo G (2011) Calculating Catastrophe. Imperial College Press, London, U.K.
+ Grossi P and Kunreuther H (eds.) (2005) Catastrophe Modeling: A New Approach to Managing Risk. New York, Springer.

» Embrechts P, Klippelberg C, Mikosch, T (2003) ModellingExtremal Events for Insurance and Finance. Springer,New
York(corr. 4th printing, 1st ed. 1997).

» Wolke, T. (2008). Risikomanagement. Oldenbourg, Muenchen.
» Klugman, A.S, Panjer, H.H, and Willmot, G.E. (2008) Loss Models: From Data to Decisions. 3rd edition. Wiley, New York.

« Slavadori G, Michele CD, Kottegoda NT and Rosso R (2007) Extremes in Nature: An Approach Using Copulas. Springer,
New York.
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6 COURSES 6.1 All Courses

* Amendola et al. (2013) (eds.): Integrated Catastrophe Risk Modeling. Supporting Policy Processes. Advances in Natural
and Technological Hazards Research, New York, Springer,

» Hochrainer, S. (2006). Macroeconomic Risk Management against Natural Disasters. German University Press (DUV),
Wiesbaden, Germany.
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6 COURSES 6.1

All Courses

Course: Modern Measurement Techniques for Process Optimization [22218]

Coordinators: Regier
Part of the modules: Specialization in Food Process Engineering (p. 143)[WI4INGCV4]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
See module description.

Conditions

None.

Learning Outcomes
See German version.
Content

Workload
The total workload for this course is approximately 120 hours. For further information see German version.
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6 COURSES 6.1 All Courses

Course: Morphodynamics of Rivers and Streams [19203]

Coordinators: F. Nestmann
Part of the modules: Understanding and Prediction of Disasters 1 (p. 146)[WI4INGINTER7], Understanding and Predic-
tion of Disasters 2 (p. 147)[WI4INGINTERS]

ECTS Credits Hours per week Term Instruction language
3 11 Summer term de

Learning Control / Examinations
Conditions

None.

Learning Outcomes

Content

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Remarks
For further information, see http://www.iwk.uni-karlsruhe.de/kurse_vertiefungsstudium.php
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6 COURSES 6.1 All Courses

Course: Engine measurement techniques [2134137]

Coordinators: S. Bernhardt
Part of the modules: Combustion Engines Il (p. 93)[WI4INGMB35]

ECTS Credits Hours per week Term Instruction language
4 2 Summer term de

Learning Control / Examinations
The assessment consists of an oral exam (30 min) according to Section 4 (2), 2 of the examination regulation.

Conditions
The course Combustion Engines A / Combustion Engines | has to be completed beforehand.

Recommendations
None.

Learning Outcomes
The students are able to explain the principles of modern measuring devices and are able to determin the right device for a
certain measuring problem. The are able to analyse and evaluate the results.

Content
Students get to know state-of-the-art measurement techniques for combustion engines. In particular basic techniques for
measuring engine operating parameters such as torque, speed, power and temperature.

Possible measurement errors and abberations are discussed.

Furthermore techniques for measuring exhaust emissions, air/fuel ratio, fuel consumption as well as pressure indication
for thermodynamic analysis are covered.

Workload
regular attendance: 21 hours
self-study: 100 hours

Literature
Lecture notes available in the lectures or in the 'Studentenhaus’

1. Grohe, H.:Messen an Verbrennungsmotoren

2. Bosch: Handbuch Kraftfahrzeugtechnik

3. Veroffentlichungen von Firmen aus der MeBtechnik
4. Hoffmann, Handbuch der MeBtechnik

5. Klingenberg, Automobil-MeBtechnik, Band C
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6 COURSES

6.1

All Courses

Course: Multivariate Methods [2520317]

Coordinators: W. Heller
Part of the modules: Statistical Methods in Risk Management (p. 87)[WI4STAT2]

ECTS Credits Hours per week Term Instruction language
5 2/2 Summer term de

Learning Control / Examinations
Conditions

None.

Learning Outcomes

Content
Workload

The total workload for this course is approximately 150 hours. For further information see German version.

Literature
« Fahrmeir L., Hamerle A., Tut G.: Multivariate statistische Verfahren; de Gruyter 1996
+ Jobson J.D.: Applied Multivariate Data Analysis Vol. I/ll, Springer 1991
» Dobson A.J.: An Introduction to Statistical Modelling, Chapman and Hall
» Hosmer D.W., Lemeshow S.: Applied Logistic Regression, J. Wiley 1989
» Jambu M.: Explorative Datenanalyse, G. Fischer 1992
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6 COURSES 6.1 All Courses

Course: Nanotechnology with Clusterbeams [2143876]

Coordinators: J. Gspann
Part of the modules: Nanotechnology (p. 119)[WI4INGMBIMTS5], Microsystem Technology (p. 117)[WI4INGMBIMT4]

ECTS Credits Hours per week Term Instruction language
3 2 Winter / Summer Term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Recommendations
None.

Learning Outcomes

Nanotechnology is presented on the basis of a technology for nano- and
microstructuring by accelerated nanoparticles (clusters), mainly in view of
nanomechanics.

Content

Nanotechnology in biology

Nanosystemstechnology

Cluster beam generation, ionisation and acceleration; cluster properties
Structure generation using accelerated metal clusters

Structuring via gas cluster impact; reactive accelerated cluster erosion
(RACE)

Atomic force microscopy of impact structures; nanotribology

Comparison with femtosecond laser machining (Winter term only)
Simulations; Fullerene synthesis, impact structures, visionary nanomachinery

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Literature
Foil copies with short commentaries are distributed during the lectures.
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6 COURSES

6.1

All Courses

Course: Nanotechnologie using Scanning Probe Methods [2142860]

Coordinators: H. Holscher, M. Dienwiebel, S. Walheim
Part of the modules: Nanotechnology (p. 119)[WI4INGMBIMT5]

ECTS Credits Hours per week Term Instruction language
3 2 Summer term de

Learning Control / Examinations
The assessment will consist of a oral exam (30 min) (following §4 (2), 2 of the examination regulation).

Conditions
The course is compulsory in the module Nanotechnology and must be examined.

Recommendations
Knowledge in physics, mathematics and chemistry.

Learning Outcomes
The students has fundamental knowledge in nanotechnology and scanning probe methods.

Content

1) Introduction into nanotechnology

2) History of scanning probe methods

3) Scanning tunneling microscopy (STM)

4) Atomic force microscopy (AFM)

5) Dynamic Modes (DFM, ncAFM, MFM, KPFM, ...)
6) Friction force microscopy and nanotribology

7) Nanolithography & block copolymeres

Workload

The total workload for this course is approximately 90 hours. For further information see German version.

Media
Slides of the lectures
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6 COURSES 6.1 All Courses

Course: Nanotribology and -Mechanics [2181712]

Coordinators: M. Dienwiebel, H. Hblscher
Part of the modules: Nanotechnology (p. 119)[WI4INGMBIMTS5], Microfabrication (p. 113)[WI4INGMBIMTZ2]

ECTS Credits Hours per week Term Instruction language
3 2

Learning Control / Examinations
See German version.

Conditions
None.

Recommendations
Knowledge in mechanics and physics.

Learning Outcomes
The student can

« explain the physical foundations and common models used in the field of nanotribology and nanomechanics
+ describe the most important experimental methods in nanotribology
« critically evauate scientific papers on nanotribological issues with respect to their substantial quality

Content
Part 1: Basics:

» Nanotechnology
+ Forces at nanometer scale
+ contact mechanics models (Hertz, JKR, DMT)
+ Experimental methods (SFA, QCM, FFM)
 Prandtl-Tomlinson model
+ Superlubricity
+ Atomic-Scale Wear
Part 2: Topical papers

Workload
See German version.

Literature
Lecture notes, slides and copies of articles
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6 COURSES 6.1 All Courses

Course: Nature-inspired Optimisation Methods [2511106]

Coordinators: P. Shukla
Part of the modules: Informatics (p. 76)[WI4INFO1], Electives in Informatics (p. 80)[WI4INFO3], Emphasis in Informatics
(p. 78)[WI4INFO2]

ECTS Credits Hours per week Term Instruction language
5 2/1 Summer term en

Learning Control / Examinations

The assessment consists of a written exam (60 min) (according to Section 4(2), 1 of the examination regulation) and an additional
written examination called “bonus exam”, 60 min (according Section 4(2), 3 of the examination regulation) or a selection of
exersices . The bonus exam may be split into several shorter written tests.

The grade of this course is the achieved grade in the written examination. If this grade is at least 4.0 and at most 1.3, a passed
bonus exam will improve it by one grade level (i.e. by 0.3 or 0.4).

Conditions
None.

Learning Outcomes
To learn:

1. Different nature-inspired methods: local search, simulated annealing, tabu search, evolutionary algorithms, ant colony
optimization, particle swarm optimization

Different aspects and limitation of the methods
Applications of such methods

Multi-objective optimization methods

Constraint handling methods

Different aspects in parallelization and computing platforms

o kR DD

Content

Many optimization problems are too complex to be solved to optimality. A promising alternative is to use stochastic heuristics,
based on some fundamental principles observed in nature. Examples include evolutionary algorithms, ant algorithms, or
simulated annealing. These methods are widely applicable and have proven very powerful in practice. During the course, such
optimization methods based on natural principles are presented, analyzed and compared. Since the algorithms are usually
quite computational intensive, possibilities for parallelization are also investigated.

Workload
Workload: 120h insgesamt, 8h pro Woche

davon 22h 30min Vorlesung (15 x 2 x 45min)

11h 15min Ubung (15 x 1 x 45min)

24h Ubungsblatter vorbereiten (8 x 3h)

24h Skript wiederholen (2 x 12h)

6h 15min Finf Klausuren rechnen (5 x 1h 15min)
32h Prifungsvorbereitung

Der Gesamtarbeitsaufwand fiir diese Lerneinheit betragt ca. 150 Stunden (5.0 Credits).
\begin{tabular}{lcr}

Aktivitat && h \\

\hline

\itshape Prasenzzeit && \\

Vorlesung/\"Ubung & (16 x 2 x 45 min) & 24 h \\
\hline

Online-Module bearbeiten & (10 x 60 min) & 10 h\\
Vorlesung/Ubung nacharbeiten & (16 x 1 h) & 16 h\\
Ubungsblatter bearbeiten, Protokoll schreiben etc. & & 28 h \\
Skript 2x wiederholen & (2 x 16h) & 32h \\
Prufungsvorbereitung && 40 h \\

\hline

Summe: && 150h\\

\end{tabular}

Media
Powerpoint slides with annotations on graphics screen, access to Internet resources, recorded lectures

Industrial Engineering and Management (M.Sc.) 413
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6 COURSES 6.1 All Courses

Literature

F. Glover and M. Laguna. ,Tabu Search” In: Handbook of Applied Optimization, P. M. Pardalos and M. G. C. Resende (Eds.),
Oxford University Press, pp. 194-208, 2002. G. Raidl and J. Gottlieb: Empirical Analysis of Locality, Heritability and Heuristic
Bias in Evolutionary Algorithms: A Case Study for the Multidimensional Knapsack Problem. Evolutionary Computation, MIT
Press, 13(4), pp. 441-475, 2005.

Weiterfihrende Literatur:

E. L. Aarts and J. K. Lenstra: ,Local Search in Combinatorial Optimization”. Wiley, 1997. D. Corne and M. Dorigo and F. Glover:
.New Ideas in Optimization”. McGraw-Hill, 1999. C. Reeves: ,Modern Heuristic Techniques for Combinatorial Optimization”.
McGraw-Hill, 1995. Z. Michalewicz, D. B. Fogel: ,How to solve it: Modern Heuristics”. Springer, 1999. E. Bonabeau, M. Dorigo,
G. Theraulaz: ,Swarm Intelligence”. Oxford University Press, 1999. A. E. Eiben and J. E. Smith: ,Introduction to Evolutionary
Computing”. Springer, 2003. K. Weicker: ,Evolutiondre Algorithmen”. Teubner, 2002. M. Dorigo, T. Stltzle: ,Ant Colony
Optimization”. MIT Press, 2004. K. Deb: ,Multi-objective Optimization using Evolutionary Algorithms”, Wiley, 2003.
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6 COURSES 6.1 All Courses

Course: Scientific Bases for Examination and Assessement of Water Quality [22603]

Coordinators: G. Abbt-Braun
Part of the modules: Water Chemistry and Water Technology Il (p. 145)[WI4INGCV7]
ECTS Credits Hours per week Term Instruction language
4 2 Winter term de

Learning Control / Examinations
See module description.

Conditions
None.

Learning Outcomes
The lecture gives basics on analytical examination methods which are used to assess water constituents.

Content

1. Hydrological cycle, application, problems, ground-, surface-, wastewater, analytical definitions
. Sampling, quick tests, conservation, on site examinations, organoleptic
. General examinations

. Optical characterization

. Titrations

. Main constituents, anions

. Main constituents, cations

. Metals

. Organics

10. Polar organic substances, derivatisation

11. Water specific sum parameters

12. Radioactivity

13. Microbiology

Workload
The total workload for this course is approximately 120 hours. For further information see German version.

O©oOo~NOO O~ WN

Literature
Elective literature:

« Cammann, K. Instrumentelle Analytische Chemie. Verfahren, Anwendungen, Qualitdtssicherung. Spektrum Verlag, 2001.
» Frimmel, F. H.: Wasser und Gewésser. Ein Handbuch. Spektrum Verlag, 1999.

« Grohmann, A., Hasselbarth, U., Schwerdtfeger, W.(Hrsg.): Die Trinkwasserverordnung. 4. Auflage, E. Schmid, Berlin,
2002.

« Kolle, W.: Wasseranalysen-richtig beurteilt. Grundlagen, Parameter, Wassertypen, Inhaltsstoffe, Grenzwerte nach
Trinkwasserverordnung und EU-Trinkwasserrichtlinie. 2. Auflage, Wiley-VCH Verlag, 2004.

» Quentin, K.-E.: Trinkwasser; Untersuchung und Beurteilung von Trink- und Schwimmbadwasser. Springer, Heidelberg,
1988.

Industrial Engineering and Management (M.Sc.) 415
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6 COURSES 6.1 All Courses

Course: Novel Actuators and Sensors [2141865]

Coordinators: M. Kohl, M. Sommer
Part of the modules: Optoelectronics and Optical Communication (p. 120)[WI4INGMBIMT6], Microsystem Technology
(p. 117)[WI4INGMBIMT4], Nanotechnology (p. 119)[WI4INGMBIMTS5]

ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations
The assessment will consist of a oral exam (20 min) (following §4 (2), 2 of the examination regulation).

Conditions
None.

Learning Outcomes
The student

+ knows physical principles and basics on novel actuators and sensors

+ has the required knowledge on the design, fabrication and operation of novel actuators and sensors
« is familiar with important novel actuators and sensors in use

» can name typical fields of application

+ knows typical specifications

Content
Topics of the first part:

* Piezo actuators
» Magnetostrictive actuators
+ Shape memory actuators
« Electrorheological actuators
Topics of the second part:
» Nano sensors: materials, fabrication
+ Nano fibres
« Examples: gas sensors, electronic nose
+ Data processing /interpretation

Workload
The total workload for this course is approximately 90 hours. For further information see German version.

Media
Script / script of ppt foils (part 2)

Industrial Engineering and Management (M.Sc.) 416
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6 COURSES 6.1 All Courses

Course: Nonlinear Optimization | [2550111]

Coordinators: O. Stein
Part of the modules: Mathematical Programming (p. 84)[WI4OR6]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations

The assessmentconsits of a written exam (60 minutes) according to Section 4(2), 1 of the examination regulation.

The exam takes place in the semester of the lecture and in the following semester.

Prerequisite for admission to the written examination is attaining at least 50% of the exercise points. Therefore the online-
registration for the written examination is subject to fulfilling the prerequisite.

The examination can also be combined with the examination of Nonlinear Optimization I/ [2550113]. In this case, the duration
of the written examination takes 120 minutes.

Conditions
None.

Learning Outcomes
The student

» knows and understands fundamentals of unconstrained nonlinear optimization,

* is able to choose, design and apply modern techniques of unconstrained nonlinear optimization in practice.

Content

The lecture treats the minimization of smooth nonlinear functions under nonlinear constraints. For such problems, which occur
very often in economics, engineering, and natural sciences, we derive optimality conditions that form the basis for numerical
solution methods. The lecture is structured as follows:

* Introduction, examples, and terminology

+ Existence results for optimal points

« First and second order optimality condtions for unconstrained problems
» Optimality conditions for unconstrained convex problems

» Numerical methods for unconstrained problems (line search, steepest descent method, variable metric methods, Newton
method, Quasi Newton methods, CG method, trust region method)

Constrained problems are the contents of part Il of the lecture.
The lecture is accompanied by computer exercises in which you can learn the programming language MATLAB and implement
and test some of the methods for practically relevant examples.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture notes.

Literature
Elective literature:

« W. Alt, Nichtlineare Optimierung, Vieweg, 2002

* M.S. Bazaraa, H.D. Sherali, C.M. Shetty, Nonlinear Programming, Wiley, 1993
 O. Guler, Foundations of Optimization, Springer, 2010

» H.Th. Jongen, K. Meer, E. Triesch, Optimization Theory, Kluwer, 2004

* J. Nocedal, S. Wright, Numerical Optimization, Springer, 2000

Remarks
Part | and Il of the lecture are held consecutively in the same semester.

Industrial Engineering and Management (M.Sc.) 417
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6 COURSES 6.1 All Courses

Course: Nonlinear Optimization Il [2550113]

Coordinators: O. Stein
Part of the modules: Mathematical Programming (p. 84)[WI4OR6]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations

The assessment consists of a written exam (120 minutes) according to §4(2), 1 of the examination regulation.

The exam takes place in the semester of the lecture and in the following semester.

Prerequisite for admission to the written examination is attaining at least 50% of the exercise points. Therefore the online-
registrationfor the written examination is subject to fulfilling the prerequisite.

The exam can also be combined with the examination of Nonlinear Optimization | [2550111]. In this case, the duration of the
written exam takes 120 minutes.

Conditions
None.

Learning Outcomes
The student

» knows and understands fundamentals of constrained nonlinear optimization,

« is able to choose, design and apply modern techniques of constrained nonlinear optimization in practice.

Content

The lecture treats the minimization of smooth nonlinear functions under nonlinear constraints. For such problems, which occur
very often in economics, engineering, and natural sciences, we derive optimality conditions that form the basis for numerical
solution methods. Part | of the lecture treats unconstrained optimization problems. Part Il of the lecture is structured as follows:

» Topology and first order approximations of the feasible set
» Theorems of the alternative, first and second order optimality conditions for constrained problems
+ Optimality conditions for constrained convex problems

» Numerical methods for constrained problems (penalty method, multiplier method, barrier method, interior point method,
SQP method, quadratic optimization)

The lecture is accompanied by computer exercises in which you can learn the programming language MATLAB and implement
and test some of the methods for practically relevant examples.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Media
Lecture notes.

Literature
Elective literature:

« W. Alt, Nichtlineare Optimierung, Vieweg, 2002

» M.S. Bazaraa, H.D. Sherali, C.M. Shetty, Nonlinear Programming, Wiley, 1993
 O. Guler, Foundations of Optimization, Springer, 2010

» H.Th. Jongen, K. Meer, E. Triesch, Optimization Theory, Kluwer, 2004

* J. Nocedal, S. Wright, Numerical Optimization, Springer, 2000

Remarks
Part | and Il of the lecture are held consecutively in the same semester.
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6 COURSES 6.1 All Courses

Course: Public Revenues [2560120]

Coordinators: B. Wigger, Assistenten
Part of the modules: Advanced Topics in Public Finance (p. 75)[WI4VWL18]

ECTS Credits Hours per week Term Instruction language
4.5 2/1 Summer term de

Learning Control / Examinations
The assessment consists of an 1h written exam following Art. 4, para. 2, clause 1 of the examination regulation. The grade for
this course equals the grade of the written exam.

Conditions
Basic knowledge of Public Finance is required.

Learning Outcomes
See German version.

Content

The Public Revenues lecture is concerned with the theory and policy of taxation and public dept. In the first chapter, fundamental
concepts of taxation theory are introduced, whereas the second chapter deals with key elements of the German taxation system.
The allocative and distributive effects of different taxation types are examined in chapter three and four. Chapter five integrates
both allocative and distributive components in order to derive a theory of optimal taxation. The core of the sixth chapter is
represented by international aspects of taxation. The debt part begins with a description of the extent and structure of public
dept in chapter seven. In the following chapter, macroeconomic theories of national dept are evolved, while chapter nine is
concerned with its long term consequences when employed as a regular instrument of budgeting. Finally, the tenth chapter
deals with constitutional limits to public debt-incurring.

Workload
The total workload for this course is approximately 135.0 hours. For further information see German version.

Literature
Elective literature:

» Homburg, S.(2000): Allgemeine Steuerlehre, Vahlen

* Rosen, H.S.(1995): Public Finance; 4th ed., Irwin

» Wellisch, D.(2000): Finanzwissenschaft | and Finanzwissenschaft I, Vahlen
» Wigger, B. U.(2006): Grundziige der Finanzwissenschaft; 2nd ed., Springer
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6 COURSES 6.1 All Courses

Course: Public Media Law [24082]

Coordinators: C. Kirchberg
Part of the modules: Public Business Law (p. 152)[WI4JURAB6]
ECTS Credits Hours per week Term Instruction language
3 2 Winter term de

Learning Control / Examinations

Conditions
None.

Learning Outcomes

As the traditional media (print, radio, TV) the “new media” (online-services and the Internet) is governed by public law, yet with
a different extent of regulation and with apparent effects on private law. The main influences for the media law are constitutional
law and European community law. The lectures aims at providing an overview of the common grounds and differences of the
current media law regime and of the conceivable perspectives of media convergence. Current developments in politics and
economics, which are relevant for public media law, will be used as examples in the lecture. Besides, it is planned to attend a
court hearing of the Federal Constitutional Court (Bundesverfassungsgericht) and/or the Federal Court (Bundesgerichtshof).

Content

Initially, the lecture will deal with the constitutional basis of the media law regime. i.e. the responsibilities of the Federal and the
State legislatures, freedom of speech, freedom of information, constitutional media rights (Art. 5 para. 1 Constitutional Law)
and its limitations by general laws, the ban on censorship and the counterstatement law. In addition, the European community
principles on broadcasting and media law will be part of the lecture. Next will be an overview of the individual media laws,
namely the broadcasting law (especially Rundfunkstaatsvertrag) the press law of the States and the statute on the so-called
“telemedia” services. Finally, the protection of minors in the media will be dealt with (Act on Protection of Minors and Treaty on
the Protection of Minors in the Media).

Workload
The overall workload (3 CP) is 90 h, of which 22,5 h in class.

Literature

To understand the legal framework it is necessary for the students to have the relevant statutes, for example “Telemediarecht,
Telekommunikations- und Multimediarecht”, beck-Texte im dtv , 7. Auflage 2007.

As an introduction it is recommended to read: Frank Fechner, Medienrecht, Verlag Mohr Siebeck, Verlag Mohr Siebeck, 8.
Auflage 2007.
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6 COURSES 6.1 All Courses

Course: Operations Research in Health Care Management [2550495]

Coordinators: S. Nickel
Part of the modules: Operations Research in Supply Chain Management and Health Care Management (p. 82)[WI40OR5]

ECTS Credits Hours per week Term Instruction language
4,5 2/1 Winter / Summer Term en

Learning Control / Examinations
The assessment is a 120 minutes written examination (according to §4(2), 1 of the examination regulation).
The examination is held in the term of the lecture and the following lecture.

Conditions
Basic knowledge as conveyed in the module Introduction to Operations Research [WI10R] is assumed.

Learning Outcomes
The student

» knows applications of basic and advanced methods of Operations Research applied to health services,

 gains the ability to use quantitative models for the operations planning and logistics in a hospital environment, e.g.
appointment, transportation, operating room planning or nurse rostering as well as inventory management and layout
planning

describes the advantages and benefits of simulation models and OR methods to plan home health care services,

applies the introduced methods in detail in practical case studies.

Content

In the last years reforms of the German health system, e.g. the introduction of the G-DRG-system, have put an increasing cost
pressure on hospitals. Therefore their target is to improve quality, transparency, and efficiency of hospital services, e.g. by
reducing the length of stay of patients. To achieve this, processes have to be analyzed in order to optimize them if necessary.
When looking at the targets of optimization not only efficiency but also quality of care and patient satisfaction (e.g. waiting times)
have to be taken into account.

Besides hospitals also home health care services and their planning are discussed in this lecture. Because of the demographic
development this is an emerging field in the health care sector. Here, e.g. nurse rosters have to be built which give details
about which nurse visits which patient at what time. While doing so different targets have to be regarded, e.g. the continuity of
nurse-patient relationship or the minimization of the distances the nurses