Degree Program: Information Science (Master)
Pflichtmodul Betriebswirtschaftslehre	
Module: Master ABWL II (für Wirtschaftsinformatik) (5303-470)	
Pflichtmodule Informatik	
Module: Algorithmics (6602-530)	
Module: Architecture of Application Systems (6600-510)	
Module: Discrete Optimization (6601-420)	
Pflichtmodule Wirtschaftsinformatik	
Module: Business Process Intelligence (6615-510)	
Module: Interorganizational Negotiations (5801-410)	
Module: Cooperative Intelligent Information Systems (5304-450)	
Module: Management of business software (6616-510)	
Wahlmodule Informatik	
Module: Advanced Information Management (6603-510)	
Module: Algorithmic Group Theory (6602-650)	
Module: Image Synthesis (6608-510)	
Module: Business Process Management (6600-610)	
Module: Compiler Construction and Program Analysis (6606-510)	
Module: Correspondence Problems in Computer Vision (6622-610)	
Module: Data compression (6604-630)	
Module: Data Warehousing, Data Mining, and OLAP (6603-430)	
Module: Digital System Design (6604-610)	
Module: Distributed Systems II (6605-550)	
Module: Basic Principles of Modeling and Simulation (6621-610)	
Module: Embedded Systems Engineering (6607-630)	
Module: Geometric Modelling and Animation (6619-510)	
Module: Graph Theory (6602-610)	
Module: Hardware Based Fault Tolerance (6607-640)	
Module: Hardware Verification and Quality Assessment (6607-510)	
Module: High Performance Computing (6621-510)	
Module: Information Integration (6603-520)	
Module: Information Visualization and Visual Analytics (6619-610)	
Module: Konkrete Mathematik (6602-520)	
Module: Cryptographic Procedures (6602-510)	
Module: Loose Coupling and Message Based Applications (6600-670)	
Module: Mobile Computing (6605-510)	
Module: Basic Principles of Modeling and Simulation (6621-520)	
Module: Modelling, Simulation and Specification (6607-650)	
Module: Multimodal Interaction for Ubiquitous Computers (6624-610)	
Module: Numerical Simulation (6621-620)	
Module: Parallel Systems (6604-510)	
Module: Real-Time Programming (6606-610)	
Module: Computer Networks II (6605-520)	
Module: Service Computing (6600-620)	
Module: Services and Service Composition (6600-530)	
Module: Visual Computing (6623-610)	
Wahlmodule Wirtschaftsinformatik	
Module: IS Research Methods (5801-540)	
Module: Management of IT companies (6616-610)	
Module: Semantische Technologien (5304-530)	
Module: Smart Cities (5304-570)	
Module: Information Management (6615-610)	
Wahlpflicht- bzw. Wahlmodule Betriebswirtschaftslehre Stuttgart	
Module: Supply Management (6612-620)	
Module: Controlling Wahlmodul (6613-510)	
Module: Financial & Risk Management 1 (6611-610)	
Module: Financial & Risk Management 2 (6611-510)	
Module: Innovation Management (6609-610)	
Module: Integrated Human Resource Management (6610-610)	
Module: Logistics Services (6612-510)	
Module: Product Management (6620-610)	
Module: Service Operations Management (6609-510)	
Module: Strategy-Structure-Alignment (6610-510)	
Module: Coordination Instruments and Concepts for International Firms (6617-510)	
Module: Supply Chain Management (6612-610)	
Module: Theory and Empiricism in International Business Activities (6617-610)	
Module: Value-Based Management (6613-610)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Advanced Topics of Health Care & Public Management	
Module: Advanced Economic Evaluation (5302-510)	
Module: Advanced Topics in Health Care Management (5302-520)	
Module: Consumer Behavior & Health (5301-580)	
Module: Gesundheitstelematik (5304-560)	
Module: Principles of Risk and lnsurance Management (5303-510)	
Module: Insurance Economics (5303-450)	
Module: Specific Topics in Health Care & Public Management (5302-630)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Banking & Finance	
Module: Advanced Corporate Finance (5104-520)	
Module: Banking (5106-510)	
Module: Entrepreneurial Finance (5105-140)	
Module: Banking and Derivatives (5106-610)	
Module: Quantitative Finance (5104-610)	
Module: Trading & Exchanges (5106-620)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Betriebswirtschaftliche Steuerlehre	
Module: Company Taxation 1 (5102-450)	
Module: Business Taxation 2 (5102-460)	
Module: Business Taxation 3 (5102-520)	
Module: Company Taxation 4 (5102-530)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Controlling	
Module: Applied Controlling (5103-410)	
Module: Controlling Instruments (5103-420)	
Module: Decision-oriented Management Accounting (5103-510)	
Module: Integrative Controlling (5103-610)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Core Concepts of Health Care Management	
Module: Health Economics (5301-450)	
Module: Management & Controlling in Health Care Organizations (5302-480)	
Module: Economic Aspects of Health Insurance (5303-560)	
Module: Specific Topics in Health Care Management (5304-540)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Externe Unternehmensrechnung & Besteuerung	
Module: Advanced Financial Accounting (IFRS) (5101-570)	
Module: Special Purpose Balance Sheets (5101-560)	
Module: Company Taxation 1 (5102-450)	
Module: Business Taxation 2 (5102-460)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Externe Unternehmensrechnung & Unternehmensbewertung	
Module: Intermediate Accounting - IFRS Cases (5101-460)	
Module: Financial Statements (5101-470)	
Module: Advanced Financial Accounting (IFRS) (5101-570)	
Module: Special Purpose Balance Sheets (5101-560)	
Module: Treasury Accounting (5101-550)	
Module: Treasury Management (5101-450)	
Module: Company Acquisition (5101-510)	
Module: Business Valuation (5101-440)	
Module: Practical Issues in Valuation (5101-610)	
Module: Corporate Accounting 1 (5101-540)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach International Management	
Module: International Innovation Management (5706-410)	
Module: International Management 1 (5706-420)	
Module: International Management 2 (5706-520)	
Module: International Management 3 (5706-530)	
Module: Project Seminar International Management & Innovation (5706-620)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Management	
Module: Advanced Sustainability Management (5707-560)	
Module: Entrepreneurship (5703-510)	
Module: Human Resource Management (5702-420)	
Module: Cooperative Value Creation (5702-450)	
Module: Management Ethics (5604-520)	
Module: Sustainability Management (5707-550)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Management of Financial Institutions	
Module: Banking (5106-510)	
Module: Information Systems (5304-520)	
Module: Information Systems in Finance 1 (5304-430)	
Module: Banking and Derivatives (5106-610)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Marketing	
Module: Branding (5701-540)	
Module: Business Development (5701-550)	
Module: Services Marketing (5704-610)	
Module: Marketing of Industrial Goods (5701-610)	
Module: Marketing Controlling (5705-420)	
Module: Marketing Intelligence (5704-440)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Marketing & Management-Insights	
Module: Consumer Behavior (5705-510)	
Module: Entrepreneurial Marketing (5703-430)	
Module: Hot Topics in Marketing (5701-710)	
Module: Intellectual Property Management (5706-510)	
Module: Project in Marketing- & Management-Insights (5704-620)	
Module: Relationship Management (5704-530)	
Module: Corporate Strategic Planning Simulation (5703-420)	
Module: Negotiation Management (5701-460)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Operations Management	
Module: Logisitics 1 (5803-410)	
Module: Logisitics 2 (5803-510)	
Module: Operations Management 1 (5802-430)	
Module: Operations Management 2 (5802-520)	
Module: Process Management (5801-530)	
Module: Quantitative Methods 1 (5802-480)	
Module: Quantitative Methods 2 (5802-530)	
Module: Supply Chain Planning & Advanced Planning Systems 1 (5803-420)	
Module: Supply Chain Planning & Advanced Planning Systems 2 (5803-520)	
Module: System Management (5801-520)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Rechnungswesen	
Module: Controlling Instruments (5103-420)	
Module: Decision-oriented Management Accounting (5103-510)	
Module: Advanced Financial Accounting (IFRS) (5101-570)	
Module: Special Purpose Balance Sheets (5101-560)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Steuerrecht	
Module: Ertragsbesteuerung I (5502-520)	
Module: Ertragsbesteuerung II (5502-530)	
Module: Law of Indirect Taxes (5502-420)	
Module: Procedural Tax Law (5502-430)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Supply Chain Planung	
Module: Logisitics 1 (5803-410)	
Module: Logisitics 2 (5803-510)	
Module: Operations Management 1 (5802-430)	
Module: Operations Management 2 (5802-520)	
Module: Process Management (5801-530)	
Module: Quantitative Methods 1 (5802-480)	
Module: Quantitative Methods 2 (5802-530)	
Module: Supply Chain Planning & Advanced Planning Systems 1 (5803-420)	
Module: Supply Chain Planning & Advanced Planning Systems 2 (5803-520)	
Module: System Management (5801-520)	
Wahlpflicht- bzw. Wahlmodule Schwerpunktfach Wirtschafts- & Unternehmensethik	
Module: Behavioral Business Ethics (5604-410)	
Module: Management Ethics (5604-520)	
Wahlpflichtmodule Informatik	
Module: Databases and Information Systems (6603-410)	
Module: Distributed Systems I (6605-540)	
Wahlpflichtmodule Wirtschaftsinformatik	
Module: Experimentelle Wirtschaftsinformatik (5304-610)	
Module: Project Management (5801-610)	
Module: Seminar Management von Unternehmenssoftware/IT-Unternehmen (6616-630)	
Module: Seminar Prozess-/Informationsmanagement (6615-630)	


[bookmark: _Toc1]Pflichtmodul Betriebswirtschaftslehre
[bookmark: _Toc2]Module: Master ABWL II (für Wirtschaftsinformatik) (5303-470)
	Module Supervisor
	Prof. Dr. Jörg Schiller

	Prerequisites for Attendance
	none

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Module examination
	written exam

	Length of the examination
	60 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	Students are already acquainted with different normative and positive concepts of decision, game and contract theory. Building upon the know-how obtained during their undergraduate/Bachelor‘s studies, students are able to classify, structure, solve and design decision-making problems in firms and organizations. The methodological knowledge can be applied in the different concentration fields.They are in a good position to structure, solve and design decision-making problems. In addition, actual decision-making can be anticipated and explained in a final exam.

	Modelling & Decision Making (5303-461)

	Course Supervisor
	Prof. Dr. Jörg Schiller

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	3

	Contents
	This course is concerned with modeling and solving of decision-making problems in a management context. In a first part, fundamental concepts of normative and positive decision-making under uncertainty will be discussed. The second part of the course deals with important concepts of game and contract theory. 

	Literature
	Eisenführ, F., M. Weber und T. Langer (2010): Rational Decision Making, Berlin.



Osborne, M.J. (2004): An Introduction to Game Theory, Oxford.

Additional reading will be announced in class.


[bookmark: _Toc3]Pflichtmodule Informatik
[bookmark: _Toc4]Module: Algorithmics (6602-530)
	Module Supervisor
	Prof. Dr. Volker Diekert

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	schriftliche Prüfung, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	10020

	Algorithmics (6602-531)

	Course Supervisor
	Prof. Dr. Volker Diekert

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	-Entwurfsstrategien für Algorithmen (Teile und Beherrsche, Gierige Methode, Dynamische Programmierung, Backtracking, heuristische Algorithmen) 

-Analyse und Komplexität von Algorithmen -Mustererkennung 

-Sortierverfahren und ihre Komplexität

-Verwaltung von Mengen

-Union-Find-Algorithmen

-Konvexe Hülle 

-optimale (Teil-) Bäume 

-Minimale Schnitte 

-Randomisierte Algorithmen und weitere Themen.

	Literature
	-Alfred V. Aho, John E. Hopcroft, Jeffrey of Computer Algorithms, 1974

-Alfred V. Aho, John E. Hopcroft, Jeffrey Algorithms, 1987

-T. Ottmann und P. Widmayer, Algorithmen 2004

-Thomas H. Cormen, Charles E. Leiserson, Introduction to Algorithms (Second Edition),

-Volker Diekert, Entwurf und Analyse effizienter (Vorlesungsskript), 2006




[bookmark: _Toc5]Module: Architecture of Application Systems (6600-510)
	Module Supervisor
	 Frank Leymann

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	schriftliche Prüfung, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	10030

	Grundlagen der Architektur von Anwendungssystemen (6600-512)

	Course Supervisor
	 Frank Leymann

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	A. Silberschatz, H. F. Korth, S. Sudarshan, Database System Concepts, 2002



B. Neubauer, T. Ritter, F. Stoinnski, CORBA Komponenten, 2004



F. Buschmann, R. Meunier, H. Rohnert, P. Sommerlad, M. Stal, Pattern-orientierte Software Architektur - Ein Patternsystem, 1998



F. Leymann, D. Roller, Production Workflow, 2000



L. Hohmann, Beyond Software Architecture, 2003



M. Fowler, Patters of Enterprise Application Architecture, 2003



P. Bernstein, E. Newcomer, Principles of Transaction Processing, 1997



S. Conrad, W. Hasselbring, A. Koschel, R. Tritsch, Enterprise Application Integration, 2006



S. Weerawarana, F. Curbera, F. Leymann, T. Storey, D. Ferguson, Web Services Platform Architecture, 2005



W. Emmerich, Konstruktion von verteilten Objekten, 2003


[bookmark: _Toc6]Module: Discrete Optimization (6601-420)
	Module Supervisor
	Prof. Dr. Stefan Funke

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Module examination
	schriftliche Prüfung, Vorleistung schriftliche Prüfung

	Length of the examination
	120 minutes

	Workload
	**

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29410

	Diskrete Optimierung (6601-421)

	Course Supervisor
	Prof. Dr. Stefan Funke

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	We teach basic techniques of discrete optimization like (integer) linear programming, approximation algorithms and network flow algorithms.

	Literature
	Wird bekannt gegeben.


[bookmark: _Toc7]Pflichtmodule Wirtschaftsinformatik
[bookmark: _Toc8]Module: Business Process Intelligence (6615-510)
	Module Supervisor
	 Hans-Georg Kemper

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	schriftliche Prüfung

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	36210

	Vorlesung Business Process Management (6615-511)

	Course Supervisor
	 Hans-Georg Kemper

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	*

	Literature
	 -Kemper, H.-G., Baars, H., Mehanna, W.: Business Intelligence - Grundlagen und praktische Anwendungen, Wiesbaden, aktuelle Auflage

 -Schmelzer, H. J., Sesselmann, W.: Geschäftsprozessmanagement in der Praxis: Kunden zufrieden stellen - Produktivität steigern - Wert erhöhen, München, aktuelle Auflage

 

	Business-Intelligence-Praktikum (Übung) (6615-512)

	Course Supervisor
	 Hans-Georg Kemper

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	*

	Literature
	 -Kemper, H.-G., Baars, H., Mehanna, W.: Business Intelligence - Grundlagen und praktische Anwendungen, Wiesbaden, aktuelle Auflage

 -Schmelzer, H. J., Sesselmann, W.: Geschäftsprozessmanagement in der Praxis: Kunden zufrieden stellen - Produktivität steigern - Wert erhöhen, München, aktuelle Auflage

 


[bookmark: _Toc9]Module: Interorganizational Negotiations (5801-410)
	Module Supervisor
	Prof. Dr. Mareike Schoop

	Relation to other Modules
	Vermittelte Kompetenzen knüpfen an folgende Module an bzw. bauen auf folgenden Modulen auf: Project Management, Schwerpunkt-Seminar Management Information Systems

	Prerequisites for Attendance
	none

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Compulsory assignment
	written exam

	Length of the examination
	60 minutes

	Workload
	180 hours:
42 hours class attendance
138 hours home work, written exam and case study

	Professional competences / Learning Objectives and Target Qualifications
	Students possess an in-depth understanding of different theories of the negotiation process and the application of these theories to a variety of settings. . Their know-how includes rational and communicational models of bargaining behaviour as well as cognitive and behavioural theories. The participants have the opportunity to apply these theoretical concepts in a variety of negotiating exercises and cases and to develop their bargaining skills. They are in a good position to prepare for and conduct negotiations as well as to systematically analyze negotiations.

	Advanced Negotiation Management (5801-411)

	Course Supervisor
	Prof. Dr. Mareike Schoop

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	3

	Contents
	Interorganisational relationships are often based on negotiations between the partners. Therefore companies demand negotiation skills from their staff. This lecture introduces the appropriate knowledge and skills on a conceptual as well as on a practical level.

Starting with the supply chain the basics of negotiations between companies are acquired. Based on this, advanced aspects for analyzing, modeling, and performing negotiations are discussed while focusing on electronic negotiations with distributive and integrative models.

Evaluation methods and approaches for measuring the performance are analyzed and their application in different contexts are discussed.

During the case study students negotiate with mostly international partners on real business cases. Afterwards the negotiations are analyzed and evaluated to esp. show learning effects.

	Literature
	Bichler, M., Kersten, G., Strecker, S.: "Towards a Structured Design of Electronic Negotiations" in: Group Decision and Negotiation, 12 (2003) 4, pp. 311-335., 2003.



Kersten, G.E., Noronha, S.J., "WWW-based negotiation support: design, implementation and use", Decision Support Systems, 1999, vol. 25, p. 135-154.



Schoop, M., Jertila, A., List, T., "Negoisst: A Negotiation Support System for Electronic Business-to-Business Negotiations in E-Commerce", Data and Knowledge Engineering, vol. 47 no. 3, 2003, p. 371-401.



	Comments
	The lecture is held in English.


[bookmark: _Toc10]Module: Cooperative Intelligent Information Systems (5304-450)
	Module Supervisor
	Prof. Dr. Stefan Kirn

	Prerequisites for Attendance
	keine

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	Klausur (60 Minuten, 50%) Seminararbeit (25%) Referat (25%)

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	* (5304-451)

	Course Supervisor
	Prof. Dr. Stefan Kirn

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	Weiss, G. (Hrsg.): Multiagent Systems. 2. Auflage, MIT Press 2013.


[bookmark: _Toc11]Module: Management of business software (6616-510)
	Module Supervisor
	 Georg Herzwurm

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	compulsory

	Final examination
	schriftlich und mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	36200

	Vorlesung Management von Unternehmenssoftware (6616-511)

	Course Supervisor
	 Georg Herzwurm

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	*

	Literature
	"

 -Gronau, N.: Handbuch der ERP-Auswahl, neueste Auflage

 -Herzwurm, G., Pietsch, W.: Management von Software-Produkten, neueste Auflage

 -Mertens, P.: Integrierte Informationsverarbeitung 1 - Operative Systeme in der Industrie, neueste Auflage

 -Steinweg, C.: Management der Software-Entwicklung - Projektkompass für die Erstellung von leistungsfähigen IT-Systemen, neueste Auflage

 -Skript

 -Case Studies

 "



	Fallstudien und Übung zu Management von Unternehmenssoftware (6616-512)

	Course Supervisor
	 Georg Herzwurm

	Type of Course
	exercise

	In-Class Hours Per Week
	2

	Contents
	*

	Literature
	-Gronau, N.: Handbuch der ERP-Auswahl, neueste Auflage

-Herzwurm, G., Pietsch, W.: Management von Software-Produkten, neueste Auflage

-Mertens, P.: Integrierte Informationsverarbeitung 1  -Operative Systeme in der Industrie, neueste Auflage

-Steinweg, C.: Management der Software-Entwicklung - Projektkompass für die Erstellung von leistungsfähigen IT-Systemen, neueste Auflage

-Skript

-Case Studies






[bookmark: _Toc12]Wahlmodule Informatik
[bookmark: _Toc13]Module: Advanced Information Management (6603-510)
	Module Supervisor
	 Bernhard Mitschang

	Prerequisites for Attendance
	Lecture "Modellierung" or comparable course

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	55600

	Advanced Information Management (6603-511)

	Course Supervisor
	 Bernhard Mitschang

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	Among the topics to be discussed in this course are:

- XML and database technology (XML modeling, XML storage, XML query languages, XML processing),

- Content management (Enterprise content management, information retrieval, search technologies),

- NoSQL data management (Key value stores, triple stores, MapReduce)

	Literature
	-  A. Silberschatz, H. F. Korth, S. Sudarshan, Database System Concepts, 2002,

-  H. Garcia-Molina, J. D. Ullman, J. Widom, Database Systems. The Complete Book, 2003,

Will be announced at the beginning of the lecture


[bookmark: _Toc14]Module: Algorithmic Group Theory (6602-650)
	Module Supervisor
	Prof. Dr. Volker Diekert

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29760

	Algorithmic Group Theory (6602-651)

	Course Supervisor
	Prof. Dr. Volker Diekert

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	- Björner, Brenti: Combinatorics of Coxeter groups, Springer, 2005.

 

- Camps, Große Rebel, Rosenberger: Einführung in die kombinatorische und geometrische Gruppentheorie, Heidemannm Verlag 2008.

 

- Lyndon, Schupp: Combinatorial Group Theory, Springer, 1977.

 

- Magnus, Karrass, Solitar: Combinatorial Group Theory, Wiley & Sons, 1966.

 

- Serre: Trees, Springer, 1980.

 

- Stillwell: Classical Topology and Combinatorial Group Theory, Springer, 1993.

 




[bookmark: _Toc15]Module: Image Synthesis (6608-510)
	Module Supervisor
	Prof. Dr. Dr. Thomas Ertl

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	mündliche Prüfung, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	30 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	10040

	Image Synthesis (6608-511)

	Course Supervisor
	Prof. Dr. Dr. Thomas Ertl

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	Andrew S. Glassner, Principles of Digital Image Synthesis, 1995



D. Eberly, 3D Game Engine Design: A Practical Approach to Real-Time Computer Graphics, 2000



J. Foley, A. van Dam, S. Feiner, J. Hughes, Computer Graphics: Principle and Practice, 1990



P. Dutre, P. Bekaert, K. Bala, Advanced Global Illumination, 2003



Tomas Akenine-Möller, Eric Haines, Real-Time Rendering, 2002



Matt Pharr, Greg Humphreys, Physically Based Rendering: From Theory To Implementation, Morgan Kaufmann; Auflage: 2nd revised edition. (26. August 2010)



Peter Shirley et al, Fundamentals of Computer Graphics, Third Edition, A.K. Peters, July 2009



Literatur, siehe Webseite zur Veranstaltung


[bookmark: _Toc16]Module: Business Process Management (6600-610)
	Module Supervisor
	 Frank Leymann

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich,  Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Comments
	Wenn Prüfung in diesem Fach, dann  K E I N E  Prüfung in Service Computing und/oder Services and Service Composition (auch nicht innerhalb der VTL) möglich!

	Module Code (external)
	42900

	Business Process Management (6600-611)

	Course Supervisor
	 Frank Leymann

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	Workflows are IT realisations of business processes and are also considered an approach of significant importance for composition of applications. This course will introduce the foundations of this area, also known as Business Process Management (BPM). 

1. Historical Development of the Workflow Technology 

2. Business Re-engineering (BPM Lifecycle, Tools,...)

3. Architecture of WFMS (Navigator, Executor, Worklist Manager,...)

4. Flow Languages (FDL, BPEL)

5. Process Model Graph (mathematical meta-model: syntax, operational semantics)

6. Advanced funcitons (sub-processes, event handling, instance modifications, adaptation)

7. Two-level programming paradigm

8. Transactional support in workflows

	Literature
	F. Leymann, D. Roller, Production Workflow, 2000



W. van der Aalst, K. van Hee, Workflow Management, 2002


[bookmark: _Toc17]Module: Compiler Construction and Program Analysis (6606-510)
	Module Supervisor
	Prof. Erhard Plödereder

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29660

	Compilerbau und Programmanalysen  (6606-511)

	Course Supervisor
	Prof. Erhard Plödereder

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	Aho, Sethi, Ullman, Compilers - Principles, Techniques, and Tools, 1988



Morgan, Robert, Building an Optimizing Compiler, 1998,-  Muchnick, Steven S., Advanced Compiler Design and Implementation, 1997




[bookmark: _Toc18]Module: Correspondence Problems in Computer Vision (6622-610)
	Module Supervisor
	Prof. Dr.-Ing. Andrés Bruhn

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich, eventuell mündlich, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	55640

	Correspondence Problems in Computer Vision (6622-611)

	Course Supervisor
	Prof. Dr.-Ing. Andrés Bruhn

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	- Basic Approaches: Block Matching, Occlusion Detection, Interest Points, Feature Matching

- Optic Flow: Local and Global Differential Methods, Parametrisation Models, Constancy  Assumptions, Data and Smootness Terms,  Numerics, Large Displacements, High Accuracy Methods 

- Sterep Matching: Projective Geometry, Epipolar Geometry, Estimation of the Fundamental Matrix

- Scene Flow: Joint Estimation of Structure, Motion, and Geometry 

- Medical Image Registration: Mutual Informaion, Elastic and Curvature-Based Regularisation, Landmarks

- Particle Image Velocimetry: Div-Curl-Regularisation, Incompressible Navier Stokes Prior



	Literature
	O. Faugeras, Q.-T. Luong: The Geometry of Multiple Images, 2001



J. Modersitzki: Numerical Methods for Image Registration, 2003



A. Bruhn: Variational Optic Flow Computation: Accurate Modeling and Efficient Numerics, Ph.D. Thesis, 2006


[bookmark: _Toc19]Module: Data compression (6604-630)
	Module Supervisor
	Prof. Dr.-Ing. Sven Simon

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftliche Prüfung

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29580

	Datenkompression (6604-631)

	Course Supervisor
	Prof. Dr.-Ing. Sven Simon

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	- Shannon Entropy

- Huffman coding

- Universal codes

- Arithmetic coding

- Lossy and Lossless compression

- Image data compression

- Dictionary based compression

	Literature
	Khalid Sayood, Introduction to Data Compression, 2005



More literature is named in the lecture.


[bookmark: _Toc20]Module: Data Warehousing, Data Mining, and OLAP (6603-430)
	Module Supervisor
	 Bernhard Mitschang

	Prerequisites for Attendance
	*

	Sprache
	English

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich, Vorleistung schriftlich oder mündlich 60 Minuten

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	55620

	Data Warehousing, Data Mining, and OLAP (6603-431)

	Course Supervisor
	 Bernhard Mitschang

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	Among the topics to be discussed in this course are:



- Introduction to data warehousing

- Data warehouse architecture

- Data warehouse design

- Extraction, transformation, load

- ETL as a service

- Introduction to analytics and analytic services

- Real-time reporting

- Online analytic processing

- Data mining

	Literature
	A. Kemper, A. Eickler, Datenbanksysteme - Eine Einführung, 2004



H. Garcia-Molina, J. D. Ullman, J. Widom, Database Systems. The Complete Book, 2003



Will be announced at the beginning of the lecture




[bookmark: _Toc21]Module: Digital System Design (6604-610)
	Module Supervisor
	Prof. Dr.-Ing. Sven Simon

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftliche Prüfung

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	55660

	Digital System Design (6604-611)

	Course Supervisor
	Prof. Dr.-Ing. Sven Simon

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	- Pratical introduction to system design with digital components, such as interface components for communication, FPGA´s, processors, smart sensors etc.

- I ntroduction and Implementation of the hardware description language (VHDL)

- Implementation of digital systems and integration of digital components on circuit boards

- Construction of computer circuits and Gbit/s-Interconnects

- Design at higher levels of abstraction for rapid development of prototypes

	Literature
	- Kou-Chuan Chang, K. C. Chang, Digital Systems Design with VHDL and Synthesis: An Integrated Approach, 1999



More literature is named in the lecture.




[bookmark: _Toc22]Module: Distributed Systems II (6605-550)
	Module Supervisor
	 Kurt Rothermel

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	45730

	Vorlesung Verteilte Algorithmen (6605-551)

	Course Supervisor
	 Kurt Rothermel

	Type of Course
	lecture

	In-Class Hours Per Week
	4

	Contents
	1. Group communication,

2. Consensus,

3. Fault tolerant services,

4. Wave algorithms,

5. Termination,

6. Garbage collection,

7. Election,

8. Deadlocks,

9. Organisational & Introduction



	Literature
	-  J.L. Welch, H. Attiya, Distributed Computing: Fundamentals, Simulations and Advanced Topics, 1997,The event is based on a collection of scientific papers, which will be announced in the lecture.





	Vorlesung Asynchronous Middleware Systems (6605-552)

	Course Supervisor
	 Kurt Rothermel

	Type of Course
	lecture

	In-Class Hours Per Week
	2

	Contents
	1. Group communication,

2. Consensus,

3. Fault tolerant services,

4. Wave algorithms,

5. Termination,

6. Garbage collection,

7. Election,

8. Deadlocks,

9. Organisational & Introduction



	Literature
	-  J.L. Welch, H. Attiya, Distributed Computing: Fundamentals, Simulations and Advanced Topics, 1997,The event is based on a collection of scientific papers, which will be announced in the lecture.


[bookmark: _Toc23]Module: Basic Principles of Modeling and Simulation (6621-610)
	Module Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich, eventuell mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	41590

	Basic Principles of Modeling and Simulation (6621-611)

	Course Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	- Huckle, Schneider; Numerik für Informatiker

- Schickinger T., Steger A.; Diskrete Strukturen, Band 2, 2002

- Dahmen, Reusken; Numerik für Ingenieure




[bookmark: _Toc24]Module: Embedded Systems Engineering (6607-630)
	Module Supervisor
	Prof. Dr.-Ing. Martin Radetzki

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	(Klausur) schriftlich, eventuell mündlich, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29710

	Embedded Systems Engineering (6607-631)

	Course Supervisor
	Prof. Dr.-Ing. Martin Radetzki

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	1. Introduction to embedded systems and their design constraints

2. Synthesis models and algorithms

3. System level synthesis

4. High level synthesis

5. Pipelined data path and controller design

6. Software task scheduling and schedulability analysis

7. Static and dynamic methods for scheduling and priority assignment

8. Communication architectures for embedded systems

	Literature
	Skript "Embedded Systems Engineering"



G. Buttazzo: Hard Real Time Computing Systems. 2nd edition, Springer, 2005



P. Eles, K. Kuchcinski, Z. Peng: System Synthesis with VHDL. Kluwer Academic Publishers, 1998



P. Marwedel: Embedded Systems Design. Springer, 2006


[bookmark: _Toc25]Module: Geometric Modelling and Animation (6619-510)
	Module Supervisor
	Prof. Dr. Daniel Weiskopf

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	mündliche Prüfung, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	30 minutes

	Workload
	**

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29440

	Geometric Modelling and Animation (6619-511)

	Course Supervisor
	Prof. Dr. Daniel Weiskopf

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	This course covers foundations and methods for the modeling of scenes and for computer animation. This includes the representation of curves and surfaces, which are used by modeling and animation software for modeling of objects, description of the dynamics of parameters, or keyframe animation. Physically based animation describes motion via kinematic and dynamics laws of mechanics. Applications thereof include particle systems all the way to character animation and deformation.

 In particular, the following topics are covered:

 

- Description and modeling of curves: differential geometry of curves, polynomial curves in general, interpolation, Bezier curves, B-splines, rational curves, NURBS



- Description and modeling of surfaces: differential geometry of surfaces, tensor product surfaces, Bezier patches, NURBS, ruled surfaces, Coons pathes



- Subdivision schemes: basic concept, convergence and limit process, sudivision curves, subdivision surfaces

 

- Overview of animation techniques



- Keyframe animation, inverse kinematics



- Physically based animation of points and rigid bodies: kinematics and dynamics



- Particle systems: Reeves, flocking and boids, agent-based simulation



- Cloth animation: continuum mechanics, mass-spring model, numerical solvers for ordinary differential equations, explicit and implict integrators



- Collision: efficient collision detection, bounding volume hierachies, hierarchical space partitioning, collision handling, sliding and resting contact



- Fluid simulation: wave equation, Navier Stokes, level sets, particle level sets



- Basics of film production: camera, lighting, production process, storyboard

	Literature
	D. Eberly, 3D Game Engine Design: A Practical Approach to Real-Time Computer Graphics. Morgan Kaufmann, 2000



G. Farin: Curves and Surfaces for CAGD: A Practical Guide. Morgan Kaufmann, 2002



R. Parent: Computer Animation: Algorithms and Techniques. Morgan Kaufmann, 2002



W. H. Press, B. P. Flannery, S. A. Teukolsky, W. T. Vetterling: Numerical Recipies - The Art of Scientific Computing. Cambridge University Press, 1986


[bookmark: _Toc26]Module: Graph Theory (6602-610)
	Module Supervisor
	Prof. Dr. Volker Diekert

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich, Vorleistung schriftlich oder mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29450

	Graph Theory (6602-611)

	Course Supervisor
	Prof. Dr. Volker Diekert

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	Reinhard Diestel: Graphentheorie. Springer, 2010



Martin Aigner, Günter M. Ziegler: Das BUCH der Beweise. Springer, 2009



Jacobus H. van Lint, Richard M. Wilson: A Course in Combinatorics. Cambridge University Press, 2nd edition, 2001


[bookmark: _Toc27]Module: Hardware Based Fault Tolerance (6607-640)
	Module Supervisor
	Prof. Dr. rer. nat. habil. Hans-Joachim Wunderlich

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29610

	Hardware Based Fault Tolerance  (6607-641)

	Course Supervisor
	Prof. Dr. rer. nat. habil. Hans-Joachim Wunderlich

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	Micro- and Nano-electronic systems can exhibit failures,both right after production and during their operation. Systems for which safety and security is of concern have to be designed in a way that the desired function can be delivered even if some components fail or produce erroneous outputs. 

This lecture presents the most important design techniques that allow to tolerate hardware faults up to a certain degree. The topics of the lecture are as follows: Terminology, Measures of fault tolerance, Techniques for structural and time redundancy, Error detection and diagnosis, Fault masking, repair, reconfiguration, Fault-tolerant distributed systems

	Literature
	Apart from lecture slides, the following books can be used to deepen on the topics of the lecture:



I. Koren and C. M. Krishna: Fault-Tolerant Systems Morgan-,Kaufman, 2007



P. K. Lala: Self-Checking and Fault-Tolerant Digital Design, Morgan Kaufmann Publishers (2001)



D.K. Pradhan: Fault-Tolerant Computer Design, Prentice Hall,(1996)



R.N. Rao: E. Fujiwara, Error Control Coding for Computer,Systems, Prentice Hall (1989)



M.L. Bushnell: V.D. Agrawal, Essentials of Electronic Testing, Klumer Academic Publishers (2000)


[bookmark: _Toc28]Module: Hardware Verification and Quality Assessment (6607-510)
	Module Supervisor
	Prof. Dr. rer. nat. habil. Hans-Joachim Wunderlich

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	14380

	Hardware Verification and Quality Assessment (6607-511)

	Course Supervisor
	Prof. Dr. rer. nat. habil. Hans-Joachim Wunderlich

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	-G. D. Hachtel, F. Somenzi: Logic Synthesis and Verification Algorithms, 2006

-K. L. McMillan: Symbolic Model Checking, 1993

-L.-T. Wang, C.-W. Wu, X. Wen: VLSI Test Principles and Architectures - Design for Testability, 2006

-M. L. Bushnell, V. D. Agrawal: Essentials of Electronic Testing, 2005

-R. Drechsler, B. Becker: Graphenbasierte Funktionsdarstellung, 2000

-S. Hassoun, T. Sasao: Logic Synthesis and Verification, 2002

-S. Minato: Binary Decision Diagrams and Applications for VLSI CAD, 1996

-T. Kropf: Introduction to Formal Hardware Verification, 1999






[bookmark: _Toc29]Module: High Performance Computing (6621-510)
	Module Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	42420

	High Performance Computing (6621-511)

	Course Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	-T. Rauber, G. Rünger: „Parallele Programmierung", 2. Aufl., Springer 2007; (in English: T. Rauber, G. Rünger: „Parallel Programming: for Multicore and Cluster Systems", Springer 2010)

 -K.A. Berman, J.L. Paul: "Sequential and Parallel Algorithms", PWS Publishing Company, 1997

 -B. Chapman, G. Jost, R. van der Pas: "Using OpenMP - Portable Shared Memory Parallel Programming", MIT Press, 2008

 -W. Gropp, E. Lusk, und R. Thakur: "Using MPI-2: Advanced Features of the Message-Passing Interface", das Buch ist auch in deutscher übersetzung erhältlich.

 -D. Kirk, W.-M. Hwu Programming Massively Parallel Processors




[bookmark: _Toc30]Module: Information Integration (6603-520)
	Module Supervisor
	Prof. Dr. rer.nat. Melanie Herschel

	Prerequisites for Attendance
	*

	Sprache
	English

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	60 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	55610

	Information Integration (6603-521)

	Course Supervisor
	 Bernhard Mitschang

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	Additional literature will be announced at the beginning of the lecture

 

 -Ulf Leser, Felix Naumann: Informationsintegration: Architekturen und Methoden zur Integration verteilter und heterogener Datenquellen, dpunkt Verlag, 2006, ISBN 3898644006.






[bookmark: _Toc31]Module: Information Visualization and Visual Analytics (6619-610)
	Module Supervisor
	Prof. Dr. Daniel Weiskopf

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	mündliche Prüfung, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	30 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	55630

	Information Visualization and Visual Analytics (6619-611)

	Course Supervisor
	Prof. Dr. Daniel Weiskopf

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	-Colin Ware. Visual Thinking for Design

 

-Colin Ware. Information Visualization. Perception for Design

 

-Edward Tufte. The Visual Display of Quantitative Infomation

 

-Robert Spence. Design for Interaction

 

-Jim Thomas. Illuminating the Path






[bookmark: _Toc32]Module: Konkrete Mathematik (6602-520)
	Module Supervisor
	Prof. Dr. Volker Diekert

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftliche Prüfung,  Vorleistung schriftliche Prüfung

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29420

	Konkrete Mathematik (6602-521)

	Course Supervisor
	Prof. Dr. Volker Diekert

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	"Volker Diekert, Manfred Kufleitner, Gerhard Rosenberger: Elemente der Diskreten Mathematik, Walter de Gruyter, 2013.

 Volker Diekert, Manfred Kufleitner, Gerhard Rosenberger: Diskrete algebraische Methoden, Walter de Gruyter, 2013.

 Ronald L. Graham, Donald E. Knuth, Oren Patshnik: Concrete Mathematics: A Foundation for Computer Science, Addison-Wesley, 1994."




[bookmark: _Toc33]Module: Cryptographic Procedures (6602-510)
	Module Supervisor
	Prof. Dr. Volker Diekert

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich, Vorleistung schriftlich oder mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29460

	Cryptographic Procedures (6602-511)

	Course Supervisor
	Prof. Dr. Volker Diekert

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	-Bruce Schneier, Applied Cryptography, Second Edition: Protocols, Algorithms, and Source Code in C, 1996

 -Douglas Robert Stinson, Cryptography: Theory and Practice, 1995

 -Friedrich Ludwig Bauer, Entzifferte Geheimnisse: Methoden und Maximen der Kryptologie, 1995

 -Johannes Buchmann, Einführung in die Kryprographie, 1999






[bookmark: _Toc34]Module: Loose Coupling and Message Based Applications (6600-670)
	Module Supervisor
	 Frank Leymann

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	mündliche Prüfung,   Vorleistung Sonstiges

	Length of the examination
	30 minutes

	Workload
	**

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29480

	Lose Kopplung & Message-basierte Integration (6600-671)

	Course Supervisor
	 Frank Leymann

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	"G. Hohpe and B. Woolf: Enterprise Integration Patterns: Designing,  Building, and Deploying Messaging Solutios Addison-Wesley  Professional, ISBN-13: 978-0321200686. October 2003.

 M. Hapner et al Java Messagin Service API Tutorial Reference. Addison-Wesley 2001."




[bookmark: _Toc35]Module: Mobile Computing (6605-510)
	Module Supervisor
	 Kurt Rothermel

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	1. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich, Vorleistung schriftlich, eventuell mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29720

	Mobile Computing  (6605-511)

	Course Supervisor
	 Kurt Rothermel

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	Charles E. Perkins: Mobile IP: Design Principles and Practices. 1997,James D. Solomon: Mobile IP: The Internet Unplugged. 1998,Jochen Schiller: Mobile Communications. 2000,Jörg Roth: Mobile Computing: Grundlagen, Technik und Konzepte. 2002,Kian-Lee Tan, Beng-Chin Ooi: Data Dissemination in Wireless Computing Envi-ronments. 2000,Tomasz Imielinski, Henry F. Korth (ed.): Mobile Computing. 1996




[bookmark: _Toc36]Module: Basic Principles of Modeling and Simulation (6621-520)
	Module Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every summer semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich, eventuell mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	10120

	Basic Principles of Modeling and Simulation (6621-521)

	Course Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	-Modellbildung und Simulation - Eine anwendungsorientierte Einführung; Bungartz, H.-J., Zimmer, S., Buchholz, M., Pflüger, D., Springer Verlag, eXamen.press, 2013, ISBN 978-3-642-38656-6






[bookmark: _Toc37]Module: Modelling, Simulation and Specification (6607-650)
	Module Supervisor
	Prof. Dr.-Ing. Martin Radetzki

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich, Vorleistung schriftlich oder mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29730

	Modelling, Simulation and Specification (6607-651)

	Course Supervisor
	Prof. Dr.-Ing. Martin Radetzki

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	 -Lecture Notes “Modelling, Simulation, and Specification.

 -Jantsch: Modeling Embedded Systems and SoCs Concurrency andTime in Models of Computation. Morgan Kaufman Publishers, 2004.

 -Black, D.; Donovan,D.: SystemC from the Ground Up. Kluwer AcademicPublishers, 2004.






[bookmark: _Toc38]Module: Multimodal Interaction for Ubiquitous Computers (6624-610)
	Module Supervisor
	Prof. Dr. Albrecht Schmidt

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftliche Prüfung

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	55650

	Multimodal Interaction for Ubiquitous Computers (6624-611)

	Course Supervisor
	Prof. Dr. Albrecht Schmidt

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*


[bookmark: _Toc39]Module: Numerical Simulation (6621-620)
	Module Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	42460

	Numerical Simulation (6621-621)

	Course Supervisor
	Jun.-Prof. Dr. Dirk Pflüger

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	-Griebel, Dornseifer, Neunhoeffer: Numerical simulation in fluid dynamics : a practical introduction; SIAM, 1998 / Numerische Simulation in der Strömungsmechanik; Vieweg 1995

-Griebel, Knapek, Zumbusch, Caglar: Numerische Simulation in der Moleküldynamik : Numerik, Algorithmen, Parallelisierung, Anwendungen; Springer 2004

-Braess: Finite Elemente : Theorie, schnelle Löser und Anwendungen in der Elastizitätstheorie; Springer, 2007






[bookmark: _Toc40]Module: Parallel Systems (6604-510)
	Module Supervisor
	Prof. Dr.-Ing. Sven Simon

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	90 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	10250

	Parallele Systeme (6604-511)

	Course Supervisor
	Prof. Dr.-Ing. Sven Simon

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	Wird in der Lehrveranstaltung bekannt gegeben.




[bookmark: _Toc41]Module: Real-Time Programming (6606-610)
	Module Supervisor
	Prof. Erhard Plödereder

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every winter semester

	Recommended Semester
	2. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the examination
	120 minutes

	Workload
	*

	Professional competences / Learning Objectives and Target Qualifications
	*

	Module Code (external)
	29680

	Real-Time Programming  (6606-611)

	Course Supervisor
	Prof. Erhard Plödereder

	Type of Course
	lecture with exercise

	In-Class Hours Per Week
	4

	Contents
	*

	Literature
	-  Alan Burns and Andy Wellings, Real-Time Systems and Programming Languages, 1997 ... or later editions of the Burns/Wellings-Book, e.g., 4.ed. 2009 ,Language reference manuals (C++, Java, Ada) are useful at times.




[bookmark: _Toc42]Module: Computer Networks II (6605-520)
	Module Supervisor
	 Kurt Rothermel

	Prerequisites for Attendance
	*

	Sprache
	German

	ECTS
	6

	Frequency
	every semester

	Recommended Semester
	3. Semester

	Length of the Module
	1 semester

	Bindingness
	semi-elective

	Module examination
	schriftlich oder mündlich

	Length of the exam