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Vorwort

Der vorliegende Modulkatalog gibt eine Übersicht über alle Kurse, die für den Master of Edu-
cation (M.Ed.) Lehramt Gymnasium im Fach Informatik relevant sind. Eine detaillierte
Beschreibung der Kurse finden Sie im Modulkatalog des Studiengangs M.Sc. Wirtschaftsin-
formatik.

Die Modulkataloge werden fortlaufend aktualisiert. Sollten Kurse zusätzlich angeboten wer-
den, wird dies auf der folgenden Webseite sowie im Anhang des jeweiligen Katalogs bekannt
gegeben:

https://www.wim.uni-mannheim.de/studium/studienorganisation/

Die für Sie geltende Prüfungsordnung finden Sie auf den Seiten des Studienbüros:

https://www.phil.uni-mannheim.de/studium/lehramtsstudiengaenge/med-lehramt-gym

nasium/#c103326

Wenn Sie Fragen zum aktuellen Veranstaltungsangebot oder zu Ihrer Prüfungsordnung haben,
wenden Sie sich bitte an das Studiengangsmanagement der Fakultät WIM oder der Philosophi-
schen Fakultät.

Abkürzungsverzeichnis
Min. Minuten
OP Orientierungsphase
PL Prüfungsleistung
SL Studienleistung
Std. Stunden
Ü Übung
VL Vorlesung
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Studienplan M. Ed. Informatik

Pflichtmodul Informatik 24

Lehrveranstaltung
Prüfungs-

form*
Dauer

SL/
PL

Gesamtnoten-
relevant

ECTS

VL+Ü Algorithmics Klausur
90

Min.
PL Ja 6

VL+Ü Database Systems II Klausur
90

Min.
PL Ja 6

VL+Ü Advanced Software Engineering Klausur
90

Min.
PL Ja 6

VL+Ü Selected Topics in IT Security Klausur
90

Min.
PL Ja 6
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Modulübersicht im Fach Informatik, B.Ed.

Pflichtmodule Informatik

Modulnr. Modul Angebot Sprache ECTS Seite

CS 500 Advanced Software Engineering HWS E 6 5

CS 530 Database Systems II FSS E 6 7

CS 550 Algorithmics FSS E 6 9

CS 408 Selected Topics in IT-Security FSS E 6 11

Masterarbeit

Die Masterarbeit wird in der Regel im Bereich des Wahlmoduls Informatik erstellt und das
Thema der Masterarbeit kann aus der besuchten Lehrveranstaltung entwickelt werden. Die
Masterarbeit kann in deutscher oder englischer Sprache verfasst werden.
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Modulbeschreibungen im Fach Informatik, B.Ed.

Pflichtmodule Informatik

CS 500: Advanced Software Engineering

Module number CS 500

Title Advanced Software Engineering

Form of module Lecture, exercise and tutorial

Type of module Computer Science Fundamental

Level Master

ECTS 6

Workload

Hours in presence: 56 h per semester (2+2 SWS)
Self-study: 112 h per semester, including
• 28 h: Preparation and studying of lectures/tutorials
• 84 h: Preparation of the exams

Prerequisites Knowledge of Java and/or Python

Aim of module

The course introduces the fundamental concepts and practices of
software testing and software experimentation / evaluation
• Principles of Testing
• Test Coverage Criteria
• Test specification techniques
• Model-based testing
• Principles of Experimentation
• Use of Software Observatoriums

Learning outcomes and
qualification goals

Professional competence:
• Students will be familiar with principles, approaches and tools for

testing software and the methods and empirically evaluating software
products, methods and tools (MK1, MK2)

Methodological competence:
• Students will have the ability to judge, select and apply traditional or

non-traditional test tools and techniques to evaluate software quality,
as well as to design and perform software experiments (MF1, MF3)

Personal competence:
• Students will have improved skills in analytical thinking and applying

theoretical knowledge to solve practical problems, especially in
software testing and experimentation (MKO3)

Media Lecture notes, presentations, tool demonstrations, software, data sets

Literature
Paul Ammann & Jeff Offutt., Introduction to Software Testing,
Cambridge University Press, January 2008

Methods Lectures, weekly exercises, experimentation with different systems

Form of assessment Written examination

5



Admission
requirements for
assessment

-

Duration of assessment 90 minutes

Language English

Offering HWS

Person in charge Prof. Dr. Colin Atkinson

Duration of module 1 semester

Further modules Model-Driven Development, Generative Software Engineering

Programs
M.Sc. Business Informatics, M.Sc. Data Science,
Teacher Education Informatics

Semester 1st/ 2nd semester
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CS 530: Database Systems II

Modulnummer CS 530

Titel Datenbanksysteme II / Database Systems II (DBSII)

Form der
Veranstaltung

Vorlesung mit Übung

Typ der Veranstaltung Vertiefung

Modulniveau Master

ECTS 6

Arbeitsaufwand

Präsenzstudium: 56 h pro Semester (4 SWS)
Eigenstudium: 56 h pro Semester, davon
• 28 h: Vor- und Nachbereitung der Veranstaltung und freies

Selbststudium
• 28 h: Vorbereitung für die Prüfung

Vorausgesetzte
Kenntnisse

PI2, Algorithmen und Datenstrukturen, DBSI, C, C++

Lehrinhalte Implementierung von Hauptspeicherdatenbanksystemen

Lern- und
Kompetenzziele

Fachkompetenz:
• Effiziente C/C++ Programme entwickeln
• Physische Algebra
• Implementierung von Indexstrukturen (MK1, MK3)
Methodenkompetenz:
• Analyse komplexer Algorithmen (MF1)
Personale Kompetenz:
• Präzises Analysieren (MKO1, MKO3)

Medienformen Präsentationen mit Tafelanschrieb

Begleitende Literatur Skript

Lehr- und
Lernmethoden

Vorlesung

Art der
Prüfungsleistung

Schriftliche Prüfung

Prüfungsvorleistung -

Prüfungsdauer 90 Minuten

Sprache Englisch

Angebotsturnus FSS

Modulverantwortliche/r Prof. Dr. Guido Moerkotte

Dauer des Moduls 1 Semester

Weiterführende
Module

-
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Verwendbarkeit M.Sc. Wirtschaftsinformatik, Lehramt Informatik

Einordnung in
Fachsemester

1./ 2./ 3. Fachsemester
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CS 550: Algorithmics

Module number CS 550

Title Algorithmics

Form of module Lecture with exercise

Type of module Fundamental in Computer Science

Level Master

ECTS 6

Workload

Attendance: 56 h per semester (4 h per week)
Self-study: 112 h per semester, including
• 28 h: Preparation and reworking of lectures/tutorials
• 84 h: Preparation of the exams

Prerequisites
Practical Informatics I, Algorithms and Data Structures,
Linear Algebra, Statistics

Aim of module

The lecture deals with the design and the analysis of algorithms for
various practically relevant computational problems and with methods
for analyzing the complexity of certain problems. In particular, we will
learn methods of formalizing discrete optimization problems and
designing algorithms for them on the basis of analyzing the structure of
these problems.
Moreover, we will learn techniques for proving the correctness and
estimating the running time of these algorithms. In the second part of
the lecture, we will deal with the theory of NP-completeness with gives
evidence that certain highly relevant problems do not have efficient
algorithms. During the lecture we will derive algorithms and
complexity-theoretic results for the following computational problems:
• Shortest path problems and shortest round tour problems
• Linear optimization problems
• Flow problem
• Matching problems
• Satisfiability problems
• Discrete linear optimization problems

Learning outcomes and
qualification goals

Professional competence:
• The students know efficient algorithms and the most important

complexity-theoretic results for a number of computational problems
which are highly relevant in practice (MK1, MK2)

Methodological competence:
• The students learn to formalize informally specified computational

problems
• They learn to analyze their structure with the goal to design efficient

algorithms
• They learn to prove the correctness
• They learn to analyze the running time of given algorithms
• They learn to prove the NP-completeness of certain problems (MF1,

MF3)
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Personal competence:
• Training of analytical, focussed and precise thinking
• Development of abstraction abilities and the ability to transfer

theoretical knowledge for solving practical problems, especially in the
field of operations research

• Increasing the sensitivity for the complexity and the efficient
solvability of computational problems, especially through dealing
with the theory of NP-completeness (MF1, MKO3)

Media Lectures Slides and Exercises

Literature

• Cormen, Leiserson, Rivest, Stein: Introduction to Algorithms, 3rd
edition

• Shimon Even: Graph Algorithms
• Lovasz, Plummer: Matching Theory
• Handbooks on Operations Research and Management Science, Volume

7 (Editors: Ball, Magnati, Monma, Nemhauser)
• J. Toran: Das Erfüllbarkeitsproblem SAT, Lehmann Media, 2012

Methods
Reworking of lectures and tutorials, self-studies with literature, solving
exercises at home and in cooperation with other students at the tutorials

Form of assessment Written examination

Admission
requirements for
assessment

-

Duration of assessment 90 minutes

Language English

Offering FSS

Person in charge Prof. Dr. Matthias Krause

Duration of module 1 semester

Further modules CS 651 - Cryptography II

Programs

M.Sc. Business Informatics, M.Sc. Data Science,
M.Sc. Mathematics in Business and Economics,
M.Sc. Economic and Business Education,
Teacher Education Informatics, M.Sc. Mathematics

Semester 1st/ 2nd semester
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CS 406: Selected Topics in IT-Security

Module number CS 408

Title Selected Topics in IT-Security

Form of module Inverted classroom with exercises

Type of module Advanced Course in Informatics

Level Bachelor

ECTS 6

Workload
Hours in presence: 56 h per semester (4 SWS)
Self-study: 112 h per semester

Prerequisites
No formal prerequisites. However, knowledge with respect to the
content of the following lectures are suggested:
Practical Computer Science I and II, programming

Aim of module

Our society is characterized by the interaction between humans and
computers. Perhaps the most popular example is internet-based
communication and collaboration. While this brings many advantages,
it also introduces new risks. For instance, data can be eavesdropped on
and manipulated, raising concerns about the secrecy and authenticity of
exchanged data. This course aims to increase the security awareness of
students and offers them a basic understanding with respect to a variety
of relevant IT-security topics. Possible topics are:
• Security Goals
• Crash course in Cryptography
• Access Control
• Authentication
• Social Engineering
• E-Mail Security
• System Vulnerabilities
• Malware
• Hardware Security
• Network Security
• Web Security
• Trust
• Risk Assessment

Learning outcomes and
qualification goals

Professional competence:
• Students will acquire the knowledge to identify security threats and

to select and use appropriate countermeasures (MK2)
Methodological competence:
• Successful participants will be able to understand, to select, apply

and evaluate the most appropriate techniques for a variety of different
privacy-sensitive scenarios

• In particular they are able to realize possible risks in new scenarios
and to transfer given solutions to these

• This will empower them with informational self-determination and
demonstrate how to protect themselves in virtual environments
(MK1)
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Personal competence:
• The analytic, concentrated and precise thinking of the students is

trained
• By the independent treatment of applications, e.g. in the course of

the exercises, their abstraction capacity is further developed and the
transfer of the learned material to related questions is trained (MF1,
MKO3)

Media Video recordings, annotated lecture slides

Literature -

Methods

Reworking the lecture and studying the relevant literature in self-study.
During the lecture: discussing questions and ideas and working together
on concrete examples. Solving exercises in self-study and in practice in
cooperation with fellow students

Form of assessment Written examination

Admission
requirements for
assessment

-

Duration of assessment 90 minutes

Language English

Offering FSS

Person in charge Prof. Dr. Frederik Armknecht

Duration of module 1 semester

Further modules -

Programs
B.Sc. Business Informatics, B.Sc. Media and Communication Studies,
M.Sc. Economic and Business Education,
Teacher Education Informatics, Minor Applied Informatics

Semester -
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Explanation of abbreviations

Knowledge

The courses are divided into two groups - fundamental courses and specialization courses. After
studying mandatory fundamental courses in computer science and business administration, in
their advanced courses students can focus on the concepts and methods of computer science, the
application of these methods in system design and development, or on the use of information
technology in business processes. In addition to the regular lecture courses, students participate
in a team project.

During their studies

• (MK1) all students develop a deep understanding of the relevant concepts, methods and
problem-solving strategies used in different application domains;

• (MK2) technology-oriented students learn the concepts, algorithms and strategies used to
solve concrete, practical application-oriented problems in business informatics;

• (MK3) business-oriented students develop a deep understanding of how to deploy, develop
and manage information systems.

As part of this education, students become familiar with a wide range of models, modelling
languages, methods, and tools. Students also learn how to collect, structure, manipulate, pre-
pare, communicate, and use data, information, and knowledge to define and control processes
in companies and industrial scenarios.

Capabilities

After completing their studies, students have the ability to

• (MF1) apply a wide range of abstraction and analysis techniques;

• (MF2) understand, interpret, describe, and present relevant scientific publications;

• (MF3) exploit the latest scientific results;

• (MF4) independently tackle problems in business informatics and describe their results in a
structured, written form;

• (MF5) continue their studies at the PhD level, if their results are of sufficient quality.

Competencies

After completing their studies, students have the competences needed to

• (MKO1) apply their knowledge and capabilities to solve specific problems in a team context;

• (MKO2) use their interdisciplinary education to mediate between technical and non-technical
individuals;

• (MKO3) to evaluate the latest changes in programming languages, systems, business mod-
els and process models and, wherever possible, exploit them to develop better solutions to
business informatics problems.
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