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Institut National des
University of the West | The University of The University of Freie Universitat Technische Universitat Universita degli Studi  JUniversita degli Studi Sciences Appliquées de
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Cambridge
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Faculty of Computing, |Science Technology, Informatik Informatik Professor, Engineering (Associate Professor,  |Responsable de I'optionfand Computing
Engineering & Head of Department Dipartimento di Dipartimento di Informatique et Department of INSA-
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Informazione:

Elettronica, Informatica,

Telecomunicazioni

180 180
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5 6
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3 5 1 20%
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3 12
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Faculty of Computing, | Science Technology, Informatik Informatik Professor, Engineering Associate Professor, |Responsable de and Computing
Engineering & Head of Department Dipartimento di Dipartimento di l'option Informatique |Department of INSA-
Mathematical Sciences| Ingegneria della Informatica et Toulouse
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Informatica,
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and Research), CIVR
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120 / 6 1 20 ) 1
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Virtual Machine/The need for and use of program design and development techniques

(2) Software Engineering
Engineering discipline to software development/software development process models/ software
development/ project management, controls on the process and products/ software quality and
the process of quality management/software development life cycle/software cost estimation

(3) Professional, Ethical and Policy issues
Professional and ethical issues relating to the provision, design and use of computer based
information systems and related technology/Societal and organization policy implications and

issues relating to for the emerging information and technological environment
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18 5 2

INSA

Toulouse
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5 Master Master
1/3 1/3
1/3 100 300
The University of Edinburgh
GCSE-A
CS
Research Master 1
1 1 2
IT
Open
Day
PTA
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IT

JAVA
IT IT
IT
10
1

UCAS
Prediction Grade

UCAS

Private Tuitions

1
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Delphi

CGSE

C

CS



10

1

Combined degree

Al

Research Course

CS

Al
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Taught Course

“Pass”
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Research Course
Taught Course
9 3 4 5
Taught Course
Research Course

Research Master

Universita di Pisa

Laurea Specialistica 5

Laurea Specialistica 2 1

1
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Laurea Specialistica Laurea Specialistica
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Universita degli Studi di Roma (La Sapienza)

PhD2 5 5 2
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2,000

PhD

700

E-mail HP

HP
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HP

2,000



PhD
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10

20
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University of the West of England

CEMS Faculty of Computing, Engineering and Mathematical Sciences

Mathematical Sciences

Computer Science

Information Systems

Electrical and Computer Engineering

Mechanical, Manufacturing and Aerospace Engineering

CEMS

BSc

Programme Structure for BSc Software Engineering

1 Introduction to Program Development 20
Systems Development 20
Computer Systems 20
Computer Science Concepts 20
Analytical Modelling 20
Information Systems Application Concepts 20
2 Software Engineering 20
Data Straucture & Database 20
Computer Networks & Operating Systems 20
Software Design 20
Client-Server Programming 20
Option 1( ) 20
- Introduction to Real-Time Systems Development (20)
- Human-Computer Interaction (20)
- Project Management (20)
2 3 Industrial Placement Year (Optional)
Computing Project 40
Software Engineering Project 20
Requirements Engineering 10
Professional, Legal & Commercial Issues 10
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Component-Based Development

20

Option 2 ( )
- Agent-based computing (20)
- Declarative Programming (20)
- Symbolic Processing (20)
- Subsymbolic Processing (20)
- Graphics Programming (20)
- Object Oriented Databases (100)
- Distributed and Parallel Databases (10)
- Interface Engineering (10)
- Advance Databases (10)
- Software Technologies for the Web (10)
- Simulation Systems (20)
- Internet Security (10)
- Advanced Distributed Systems (10)
- eBusiness Special Interested Group (10)
- 1S in the Human Context (20)
- Information Systems Development 3 (20)

20

Human-Centred Technology BA
Information Analysis BA
Artificial Intelligence BSc

Data Mining BSc

Enterprise Systems  BSc

Forensic Computing  BCs

Course Structure for BSc Hons

Information Technology

Information Technology

- Formal Language Processing (20)

- Design and Analysis of Algorithms (20)
- Software Engineering Project (20)

- Object Oriented Databases (10)

- Distributed and Parallel Databases (10)

Professional, Ethical & Policy Issues 20
Option 1 20-40
- Computing Project (40)
- Information Systems Dissertation (20)
Option 2 60-80

2005

BSc



- Intelligent Systems (10)

- Requirements Engineering (10)

- Advanced Databases (10)

- Software Technologies for the Web (10)

- Internet Security (10)

- Games Programming (10)

- Advanced Distributed Systems (10)

- eBusiness Special Interested Groupts (10)

- Information systems in Society (20)

- Information Systems Development & Practice 3 (20)
- Information systems in Complex Organisations (10)
- Computing and Law (10)

- Information Technology Audit (10)

- Technical Editing (10)

- Multimedia Systems: contexts and Applications (20)
- Digital Stories (10)

- Advanced Management Accounting (20)

Computer Information Systems Information Technology
Higher National Diploma HND
2/3

CEMS

CEMS
Advanced Technologies in Electronics
Computer Science
Engineering and Technology Management
Health Informatics
Information Technology
Information and Library Management
Robotics
Software Engineering
Statistics and Management Science
Systems Administration and Security
Technology Management (Aerospace)

Total Technology (Aerospace)

Software Engineering Information Technology
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Course Structure for MSc Software Engineering

/

Semester 1 SOFTWARE ENGINEERING CONCEPTS ( :15)
9 2 Definitions of Software Engineering
The Software Engineering process: software crisis, framework methods for
software development, life cycle models
Software quality: definition, issues, standards
Software Engineering methods: review and overview, kinds of system,
notations, concepts, humancomputer interface issues
Object oriented technology: principles, analysis, design, reuse
Project management: managing the resources (time, resources, cost)
Product management: managing the deliverables (configuration control,
metrics, QA, QC)
Testing: verification and validation, overview of the application of formal
methods
Professional practice: legal issues, ethics
Future directions
OBJECT-ORIENTED DESIGN AND PROGRAMMING ( :15)
Programming Language Features:
Distinction between Objects and Classes
Encapsulation and information hiding (visibility control)
Message passing paradigm
Inheritance and polymorphism
Use of appropriate IDE
Design method:
Responsibility driven design
Differing views of design - class diagrams, message-flow diagrams,
Event-sequence diagrams, state-charts
Design process and relationship to life-cycle
Use of appropriate design tools and notations (e.g. UML)
PROJECT MANAGEMENT ( :15)
Common Skills
Project Development
Project Team
Project Planning
Estimating
Planning and Precedence Controlling
Managing Resources
Managing Project and costs
Risk
Quality Management
Project Administration
Report Writing
REQUIREMENT ENGINEERING ( :15)
Introduction to requirements engineering
Requirements engineering and the software development process
Activities involved in the software requirements and specification phase
Software Requirements Specification (SRS) document
Informal specification methods :
Entity-Relationship (ER) Analysis
Function-oriented analysis using data-flow diagrams
Goal-oriented RE
Use-case analysis using UML notations
Formal Specification methods :
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Extended finite state machines, statecharts using UML notations
Model-based specification using Z

Specification of non-behavioural requirements

Requirements validation

Cost Estimation

Semester 2 SOFTWARE MANAGEMENT AND DEVELOPMENT ( :15)

2 6 Students will work in groups, and will be supplied a minimal software 60
specification by a member of staff who will act as a customer/client/user. The
students will then be expected to progress this minimal specification into an
actual product with interim deliverables appropriate to accepted Software
Engineering practice. To fulfil this criterion, both management and development
practices will need to be rganiza. In addition, use of associated supporting
technology and tools will be expected.

RESEARCH METHODS ( :15)
Scientific and ethnographic models for research
The research process
Selection and identification of the research topic, definition of research
objectives, formulation of research questions and hypotheses
Review of relevant literature and existing research: literature searches; effective
use of the internet and library materials, and organization of material.
Deciding the research strategy and design
The research proposal and plan
Ethical considerations for researchers
Issues of reliability, validity and generalisability for researchers
Features of qualitative and quantitative data
Collection of primary data: experimental design, survey methods, sampling
design and procedure
Use of secondary data in the research process
Collection and analysis of qualitative data; interviewing and observation
methods.
Communicating your results effectively: dissertation structure and presentation
OBJECT MODELLING AND DESIGN PATTERNS ( :15)
INFORMATION SYSTEMS DEVELOPMENT - METHODS AND CONTEXT (
:15)
DISTRIBUTED SYSTEMS ( :15)
ADVANCED DATABASES ( :15)
COMPONENT-BASED SOFTWARE ( :15)
REAL-TIME SYSTEMS DEVELOPMENT ( :15)
Semester 3 DISSERTATION(Software Engineering) ( :60)
6 11 The student will discuss with his or her supervisor the proposal for the 60

dissertation. Once the domain of interest has been finalised the detailed
breakdown of work will vary from student to student. However, it is expected
that the student will be largely self-directing in his or her approach to the work.
After agreeing a domain of interest with a supervisor, a student will be expected
to spend around 600 hours working, largely independently, on their dissertation.
Although a detailed process to follow is not prescribed, it is expected that all
of the following activities will be performed:

researching a domain of interest;

eliciting requirements;

researching computer-based system related aspects;

designing, programming and testing a computer-based system;

evaluating the utility and ease of use of the computer-based system;

critically evaluating all aspects of the project process;

writing up the project in a dissertation (20,000 words).
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Both the dissertation report and the computer-based system will be evaluated in

the assessment of the student. The computer-based system will be evaluated in
terms of its utility and ease of use (external evaluation) and also in terms of its
maintainability, enhanceability, etc. (internal evaluation). The dissertation
report will be evaluated in terms both of its content, (e.g. whether appropriate
and sufficient research has been carried out, whether the design meets its
requirements, and so on), and also of the expression of its content (e.g.
whether it is well-structured, well written, makes appropriate use of diagrams,
employs an appropriate citation system, and so on).

Course Structure for MSc Information Technology

Semester 1 INFORMATION TECHNOLOGY INFRASTRUCTURE (15) 60
9 2 APPLICATION DOMAINS OF INFORMATION TECHNOLOGY (15)

SOFTWARE DEVELOPMENT PRINCIPLES (15)

INTEGRATIVE CASE STUDIES (15)
Semester 2 RESEARCH METHODS (15) 60
2 6 6 pathway (pathway 15 )

Community Information Systems
IS in Society (15)
Community Information Systems (15)
One option module from Program Development, Human Computer Interaction,
Information Design, IS Strategy and Management, Project Management, Data
Management, Web-based Information Systems (15)
Business Information Systems
e-Business (15)
IS Strategy and Management (15)
One option module from Program Development, Human Computer Interaction,
Information Design, Project Management, Data Management, IS in Society,
Webbased Information Systems (15)
The Learning Society
IT in Learning (15)
Policy and Practice in IT in Education (15)
One option module from Program Development, Human Computer Interaction,
Information Design, IS in Society, IS Strategy and Management, Project
Management, Data Management, Web-based Information Systems (15)
Software Development
Group Work in a Large Scale Software Development Process (30-credit module)
One option module from Program Development, Human Computer Interaction,
Information Design, IS in Society, Project Management, Data Management, IS
Strategy and Management, Web-based Information Systems (15)
Total Quality Management
Quality Assurance and Management (15)
Total Quality Management (15)
One option module from Program Development, Human Computer Interaction,
Information Design, IS in Society, Project Management, Data Management, IS
Strategy and Management, Web-based Information Systems (15)
Manufacturing and Design
Manufacturing Systems Engineering (15)
Engineering Design (15)
One option module from Program Development, Human Computer Interaction,
Information Design, IS in Society, Project Management, Data Management, IS
Strategy and Management, Web-based Information Systems (15)
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Semester 3 DISSERTATION(Information Technology) (60)

6 8 The nature of the research will vary according to the subject which is being
orll addressed. Dissertation topics should focus on some aspect(s) of information
technology as it is or may be applied in particular contexts. Students are
encouraged to carry out research that extends their interests in the role of
information technology in the context of their specialist pathway. The core
module in Research Methods requires students to develop an initial research
proposal and students are expected to evaluate this proposal and determine how to
take it forward in their dissertation. This may involve writing a fresh proposal in
agreement with their supervisor.

Students are expected to carry out an in-depth survey of relevant literature and to
undertake some primary research to ensure that their investigation contributes to
existing research in the field. The primary research may involve a wide range of
activities such as: carrying out a quantitative survey, an evaluative case study or
action research study, or developing an experimental piece of software. The written
dissertation should make clear how the primary research was designed and
conducted and discussion of the outcomes of primary research should be clearly
related to existing literature. The body of the dissertation should be supplemented
by a critical review of all aspects of the research process, including the design and
production of the report itself.

An initial dissertation proposal will be submitted and evaluated. Guidance will be
provided through the research methods module and in the context of the student's
particular award. Advice on the use of library and on-line resources will also be
given. Each student will be allocated a supervisor who will provide guidance on the
subject of investigation and on methods of researching it.

Students will be expected to produce written work which is assessed in terms of
its:

identification of relevant issues for investigation;

appropriateness of research method(s) to the investigation;

level of conceptual and/or technical difficulty;

depth and breadth of secondary research;

collection and use of primary evidence;

coherence of argument, logic and quality of conclusions (specific and
general);

quality of writing and presentation;

accuracy and completeness of citation and listing of references;

critical appraisal of the research process.

60

The University of Edinburgh

2 Semester 3 Teaching Block
Semester 1 Semester 1 2 Teaching Block 9
Teaching Block 1, 10 12 Teaching Block 2 Semester2 1
2 Teaching Block 1 2 Teaching Block 3 2
Teaching Block 4 5 6
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2 3
3 2 Informatics 1 50
3
4 80 40
120 40
31
4
3 4 70%
60% 50% 40% 80 40
120 40
35
3 Ordinary Degree
Informatics 4
4 1 Diploma 2

School of Informatics

BSc in Artificial Intelligence

BSc in Artificial Intelligence and Computer Science

BSc in Artificial Intelligence and Mathematics

BSc in Artificial Intelligence and Psychology

MA in Linguistics and Artificial Intelligence

BEng in Artificial Intelligence and Software Engineering
BSc in Cognitive Science

BSc in Computational Linguistics

BSc in Computer Science

BSc in Computer Science and Management Science
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BSc in Computer Science and Mathematics
BSc in Computer Science and Physics

BEng in Computer Science

BEng in Computer Science and Electronics
BEng in Electronics and Software Engineering
BEng in Software Engineering

MEng in Electronics and Computer Science

MEng in Electronics and Software Engineering

1 Informatics 20 Mathematics 20
40
Level Points
Informatics A Informatics 8 20 1 S1
Computer Literacy 1 Service Courses 7 20 1 S1
Computer Programming Skills and Concepts Service Courses 8 20 1 S1
Informatics 1B Informatics 8 20 1 S2
Formal Modelling in Cognitive Science 1 Cognitive Science 8 20 1 S2
Human Communication 1 Service Courses 8 20 1 S2
2 Informatics 3 20 60 Mathematics
2 20 40 20 120
Level Points
Artificial Intelligence 2A Artificial Intelligence 8 20 2 S1
Computer Science 2A Computer Science 8 20 2 S1
Artificial Intelligence 2B Artificial Intelligence 8 20 2 S2
Computer Science 2B Computer Science 8 20 2 S2
3 8 Professional Issues Individual programming
practical Project, Group System Design 6

red,yellow,blue

Algorithms & Data Structures
Computability & Intractability red set
Language Semantics & Implementation
Computer Design

Computer Architecture yellow set

Operating Systems
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Functional Programming & Specification

Enterprise Computing

— - - green set
Software Engineering with Objects & Components
Computer Security
Compiling Techniques
Computer Communications blue set

Database Systems

Level Points
Professional Issues Informatics 9 10 3 S1
Al Large Practical Artificial Intelligence 9 10 3 S1
Automated Reasoning Artificial Intelligence 9 10 3 S1
Genetic Algorithms and Genetic Programming Artificial Intelligence 9 10 3 S1
Introduction to Computational Linguistics Artificial Intelligence 9 10 3 S1
Introduction to Vision and Robotics Artificial Intelligence 9 10 3 S1
Algorithms and Data Structures Computer Science 9 10 3 S1
Computer Design Computer Science 9 10 3 S1
CSI/SE Individual Practical Computer Science 9 10 3 S1
Functional Programming and Specification Computer Science 9 10 3 S1
Operating Systems Computer Science 9 10 3 S1
Software Engineering with Objects and Components 1 Computer Science 9 10 3 S1
Introduction to Cognitive Science Artificial Intelligence 9 10 3 S2
Knowledge Representation and Engineering Artificial Intelligence 9 10 3 S2
Compiling Techniques Computer Science 9 10 3 S2
Computability and Intractability Computer Science 9 10 3 S2
Computer Architecture Computer Science 9 10 3 S2
Computer Communications Computer Science 9 10 3 S2
Computer Security Computer Science 10 10 3 S2
Database Systems Computer Science 9 10 3 S2
Enterprise Computing Cognitive Science 1 Computer Science 9 10 3 S2
Language Semantics and Implementation Computer Science 9 10 3 S2
System Design Project Computer Science 9 20 3 S2
4 8 8 Computer Science course 6

Computer Science Year 4 Courses

Advanced Databases

Advances in Programming Languages

Computational Complexity
Computer Algebra

Computer Graphics
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Computer Networking
Distributed Systems
Embedded Software

Formal Programming Language Semantics

Human-Computer Interaction
Modelling & Simulation

Parallel Architectures

Parallel Programming Languages and Systems

Querying and Storing XML

Software Architecture, Process, and Management

System Level Integration Practical

Types and Programming Languages

Visualisation
Level Points

Human Computer Interaction Artificial Intelligence 10 10 4 S1
Intelligent Autonomous Robotics Artificial Intelligence 10 10 4 S1
Learning from Data Artificial Intelligence 10 10 4 S1
Advances Databases Computer Science 10 10 4 S1
Computer Graphics Computer Science 10 10 4 S1
Distributed Systems Computer Science 10 10 4 S1
Embedded Software Computer Science 10 10 4 S1
Formal Programming Language Semantics Computer Science 10 10 4 S1
Human-Computer Interaction Computer Science 10 10 4 S1
Modelling and Simulation Computer Science 10 10 4 S1
System Level Integration Practical Computer Science 10 10 4 S1
Advanced Interactive Learning Environments Artificial Intelligence 10 10 4 S2
Advanced Vision Artificial Intelligence 10 10 4 S2
Cognitive Modelling Artificial Intelligence 10 10 4 S2
Multi-agent Semantic Web Systems Artificial Intelligence 10 10 4 S2
Advances in Programming Languages Computer Science 10 10 4 S2
Computational Complexity Computer Science 10 10 4 S2
Computer Algebra Computer Science 10 10 4 S2
Computer Networking Computer Science 10 10 4 S2
Parallel Architectures Computer Science 10 10 4 S2
Parallel Programming Languages and Systems Computer Science 10 10 4 S2
Querying and Storing XML Computer Science 10 10 4 S2
Software  Engineering with Objects and | Computer Science 10 10 4 S2
Components 2

Types and Programming Languages Computer Science 10 10 4 S2
Visualisation Computer Science 10 10 4 S2
Honours Project Informatics 10 40 Y
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Postgraduate Study : Taought Masters Degrees

1-year programme: 1 advanced skill 6 taught

component 6 degree

Informatics M.Sc./Dip

Artificial Intelligence M.Sc./Dip

Cognitive Science M.Sc./Dip

Computer Science M.Sc./Dip

Level Points

MSc Dissertation (Informatics) Informatics 11 60 5 B5+
Informatics Entrepreneurship Informatics 11 10 5 S1
Informatics Research Methodologies Informatics 11 10 5 S1
Informatics Research Review Informatics 11 10 5 S1
Text Technologies Informatics 11 10 5 S1
Al Programming in Prolog Artificial Intelligence 9 10 5 S1
Applied Databases Artificial Intelligence 11 10 5 S1
Bioinformatics 1 Artificial Intelligence 11 10 5 S1
Cognitive Neuroscience of Language Artificial Intelligence 11 10 5 S1
Fundamentals of Artificial Intelligence Artificial Intelligence 9 10 5 S1
Human-Computer Interaction Artificial Intelligence 11 10 5 S1
Introduction to JAVA Programming Artificial Intelligence 9 10 5 S1
Learning from Data Artificial Intelligence 11 10 5 S1
Probabilistic Modelling and Reasoning Artificial Intelligence 11 10 5 S1
Linguistic and Computational of Grammar Cognitive Science 11 20 5 S1
Advanced Databases Computer Science 11 10 5 S1
Computer Graphics Computer Science 11 10 5 S1
Design and Analysis of Parallel Algorithms Computer Science 11 10 5 S1
Distributed Systems Computer Science 11 10 5 S1
Human-Computer Interaction Computer Science 11 10 5 S1
Modelling and Simulation Computer Science 11 10 5 S1
Informatics Research Proposal Informatics 11 10 5 S2
Advanced Interactive Learning Environments Artificial Intelligence 11 10 5 S2
Advanced Vision Artificial Intelligence 11 10 5 S2
Bioinformatics 2 Artificial Intelligence 11 10 5 S2
Bioinformatics 2 Artificial Intelligence 11 20 5 S2
Cognitive Modelling Artificial Intelligence 11 10 5 S2
Data Intensive Linguistics Artificial Intelligence 11 10 5 S2
Data Mining and Exploration Artificial Intelligence 11 10 5 S2
Intelligent Autonomous Robotics Artificial Intelligence 11 10 5 S2
Knowledge Engineering Artificial Intelligence 11 10 5 S2
Knowledge Management Artificial Intelligence 11 10 5 S2
Machine Learning and Control Artificial Intelligence 11 10 5 S2
Neural Computation Artificial Intelligence 11 10 5 S2
Propositional Methods Artificial Intelligence 11 10 5 S2
Reinforcement Learning Artificial Intelligence 11 10 5 S2
Semantics and Pragmatics of Natural Language | Artificial Intelligence 11 10 5 S2
Processing
Dialog and Natural Language Generation Cognitive Science 11 10 5 S2
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Distributed Computation for Cognition Cognitive Science 11 10 5 S2
Document Management [Intensive Hands-on | Cognitive Science 9 10 5 S2
Introduction to XML]
Natural Language and Speech System Design Cognitive Science 11 20 5 S2
Algorithmic Game Theory and its Applications Computer Science 11 10 5 S2
Computer Networking Computer Science 11 10 5 S2
Parallel Architectures Computer Science 11 10 5 S2
Parallel Programming Languages and Systems Computer Science 11 10 5 S2
Software  Engineering with Objects and | Computer Science 11 10 5 S2
Components 2
Visualisation Computer Science 11 10 5 S2
2-year programme: EC Programme_Erasmus Mundus

European Masters in Informatics
European Masters in Informatics

RWTH Aachen University the University of Trento

European Masters in Informatics

Net-Centric Informatics Life Science Informatics
Embedded Systems Informatics

40

Master of Science in Computer Science or Media Informatics from the RWTH Aachen
University
Master of Science in Informatics from the University of Edinburgh

Master of Science in Informatics from the University of Trento
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The University of Cambridge

Part 1A of the Computer Science Tripos

Michaelmas Term 2004: Part | A lectures:

_ Computer Perspectives (50% optiononly) . ___________________ L #oflecturesid
Software quality
The story of the computer
The story of computer communications

What does the global computer compute

# of lectures: 11
# of practicals: 7

Digital Electronics (50% option only)

Introduction

Boolean algebra

Logic minimisation
Complexities of logic design
Flip-flops

Synchronous state machines
Further state machines
Asynchronous state machines
Discrete components
Programmable logic
Memories and interfaces

R

_ Discrete Mathematics . ___i#oflectures:8 .
Prooff2 lectures:]
Factors[3 lectures:]

Modular arithmetic[3 lectures:]

Foundations of Computer Science ftof Iectures: 15
i # of practicals: 6

Introduction

Recursive functions

O Notation

Lists

More on lists

Sorting

Datatypes and trees

DITionaries and functional arrays
Queues and search strategies
Functions as values

List functionals

Polynomial arithmetic
Sequences, or lazy lists

Elements of procedural programming
Linked data structures

LearningDay ... #oflecturestl .
Learning as a skill
The objectives of the Computer Science course
Contacting the teaching staff
Computers for study and for fun
In case of difficulty

Health and safety.

 Professional Practice and Ethics (50% optiononly) i #oflecturess8
Introduction[0.5 lecture]
Ethical theory[1.5 lectures:]
Professions and professional ethics[1.5 lectures:]
Computer misuse[1.5 lectures:]
Privacy and data protection[1.5 lectures:]

Property ownership[1.5 lectures:]
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Lent Term 2005: Part A lectures:

_ Discrete Mathematics continued ... . # of lectures: 8, # of mini-seminars: 4__
Software quality
The story of the computer.
The story of computer communications

What does the global computer compute?

 Probability (50% optiononly) _________ id#oflecturesil2
Single random variable
Two or more random variables
Discrete distributions
Means and variances
Correlation
Probability generating functions
Difference equations
Stochastic processes
Continuous distributions
Bivariate distributions
Transforming probability density functions
Transforming bivariate probability density functions

Programming in Java # of lectures: 16

Introduction

Basic use of Java

Design and testing programs in Java
Representative Java applications
Conclusion

Regular Languages and Finite Automata (50% option only) i # of lectures: 6

Regular expressions
Finite state machines
Regular languages |
Regular languages 11
The Pumping Lemma
Grammars

Software Engineering | (50% option only) # of lectures: 6

The software crisis
The software life cycle
Critical software
Quality assurance
Tools

Large software systems

Easter Term 2005: Part 1A lectures:

# of lectures: 12

Operating Systems |

Computer architecture foundations[1 lecture]
Operation of a simple computer[3 lectures:]
Introduction to operating systems[1 lecture]
Processes and scheduling[1 lecture]

Memory management[1 lecture]

1/0 subsystem[1 lecture]

File management[1 lecture]

Unix case study[2 lectures:]

Windows 2000 case study[1 lecture]

Software Engineering Il (50% option only) # of lectures: 6

Technical foundations of engineering
Code-level design

Fault avoidance, or preventing bugs
Design processes and notations
Object-oriented design

Design quality through the lifecycle

Structured Hardware Design (50% option only) i # of lectures: 6

Building blocks for digital electronics with small Verilog HDL examples
Further components and programmed 10

Finite State Machines

Technology, speed, power, gate delays

Design partitioning examples

Further Examples.
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Part 1B of the Computer Science Tripos

Michaelmas Term 2004: Part IB lectures:

_Computer Design_______ ...
Historic machinesEDSAC versus Manchester Mark |
Introduction to RISC processor design and the ARM instruction set
ARM tools and code examples
Operating system support including memory hierarchy and management
Intel x86 instruction set
Java Virtual Machine
Executing instructionsAn algorithmic viewpoint
Basic processor hardwarePipelining and data paths
Extending the ARM pipeline including load and branch delay slots
Implementation of the N-105 processor
Memory hierarchyCaching etc
BuseslInternal communication pathways
Communication interfaces and devices
Data-flow and comments on future directions.

. # of lectures: 16

Concurrent Systems and Applications

Programming with objects[4 lectures:]

Further Java topics[4 lectures:]

Concurrent systems[6 lectures:]

Distributed systems & transactions[6 lectures:]

# of lectures: 20
# of examples classes:4

_ Continuous Mathematics ...
Review of analysis
Fourier series
Basis functions and decompositions

Representation of signals

i # of lectures::: 4

| Data Structuresand Algorithms
Fundamentals
Simple data structures
Ideas for algorithm design
The TABLE data type
Free storage management
Sorting
Storage on external media
Variants on the SET data type
String searching
Data compression
Algorithms on graphs
Geometric algorithms

' # of lectures: 16

Digital Electronics

Introduction

Boolean algebra

Logic minimisation
Complexities of logic design
Flip-flops

Synchronous state machines
Further state machines
Asynchronous state machines
Discrete components
Programmable logic
Memories and interfaces

# of lectures: 11
# of practicals: 7

Design flows, design entry, netlists

Verilog HDL

Design examples and common problems
Workshop introduction and further examples
Simulation, implementation technologies
Logic synthesis

Chip, board and system testing

Future directions

1 # of lectures: 8
© # of practicals: 7

L N Y L oo
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Group Project ! # of lectures: 4
P 1 #of practicals: 6

Initial project briefing
Project management
Administrative arrangements

Presentation techniques

_Logicand Proof ... s #oflecturesid2
Introduction to logic
Propositional logic
The sequent calculus
Binary decision diagrams
First order logic
Formal reasoning in FOL
Clausal proof methods
Skolem functions and Herbrand's theorem
Unification
Prolog
Modal logics
Tableaux methods

__N!U‘_e_lef{'_A_D?[XS_i%J________________________________________________5__?‘*_’9_f_|?9t_l{f?§1_§ _____________________
Floating-point arithmetic[0.6 lectures:]
Errors in numerical methods[1.8 lectures:]
Condition and stability[0.6 lectures:]
Order of convergence; computational complexity[0.3 lectures:]
IEEE arithmetic[1 lecture]
Simple numerical methods[3 lectures:]
Numerical software[0.7 lectures:]

 Software EngineeringandDesign ____________ i#oflectresil2
Introduction
Software construction[2 lectures:]
Object-oriented design[2 lectures:]
Interaction design[3 lectures:]
Design challenges[2 lectures:]

Project management[2 lectures:]

(UnixTools ... i#oflecturess6
Unix background and shell basics
Shell script programming and configuration
Common tools
Software development tools
Perl

LATEX

Lent Term 2005: Part IB lectures:

_ Comparative Programming Languages . ___________ L#oflecturesi16
Introduction
Why study programming languages
Language standardisation
FORTRAN and COBOL
ALGOL
BCPL
Cc
Representation of trees
Prolog[4 lectures:]
Object Oriented Languages
Smalltalk
C++
Standards.
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 Compiler Construction ... ____________________________i#oflecturesi18
Survey of execution mechanisms
Lexical analysis and syntax analysis
Simple type-checking
Translation phase
Intermediate code interpreter
Code generation
Compiler compilers
Object Modules and Linkers
Variable binding and tree-based interpreter
Machine implementation of a selection of interesting things

Complexity Theory ! # of lectures: 12

Algorithms and problems
Time and space

Time complexity
Nondeterminism
NP-completeness

More NP-complete problems
More NP-complete problems
coNP

Cryptographic complexity
Space complexity

Hierarchy

Protocols

Computation Theory ! # of lectures: 12

Introduction: algorithmically undecidable problems[1 lecture]
Register machines[1 lecture]

Universal register machine[2 lectures:]

Undecidability of the halting problem[1 lecture]

Turing machines[2 lectures:]

Primitive recursive functions[1 lecture]

Partial recursive functions[2 lectures:]

Recursive and recursively enumerable sets[2 lectures:]

Computer Graphics and Image Processing i # of lectures: 16

Background[3 lectures:]

2D Computer graphics[5 lectures:]
3D Computer graphics[5 lectures:]
Image processing[3 lectures:]

Digital Communication | # of lectures: 12

Scope

Partitioning the problem
Fundamental transmission
Coding

Multiplexing

Switching and routing
Protocols and state

Naming, addressing and routing
The Internet

Standards

Introduction to Security ' # of lectures: 6

Introduction

Access control

Operating system and network security
Symmetric cryptography

Asymmetric cryptography
Authentication techniques

Operating Systems |1 . # of lectures: 8

Thread scheduling[1 lecture]

Real-time systems[1 lecture]

Virtual memory management[2 lectures:]
Storage systems[3 lectures:]

Protection[1 lecture]
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Semantics of Programming Languages

# of lectures: 12

Introduction[1 lecture]

Types[1 lecture]

Induction[2 lectures:]
Functions[2 lectures:]

Data[1 lecture]

Semantic equivalence[1 lecture]
Concurrency[1 lecture]
Subtyping[1 lecture]

Low-level semantics[1 lecture]

Easter Term 2005: Part IB lectures:

Artificial Intelligence |

# of lectures: 12

Introduction

Agents

Search

Knowledge representation
Reasoning

Planning

Learning

Databases

| # of lectures: 12

Introduction: What is a database system?
Entity-Relationship modelling

The relational data model

Relational algebra

Relational calculus

SQL and Intetgrity Constraints

Schema refinement: functional dependencies
Schema refinement: normalisation
Further Relational Algebra, SQL
Transaction management overview
On-line Analytical Processing (OLAP)
XML as a data exchange format

Economics and Law

i # of lectures: 8

Game theory

Classical Economics

Classical Economics continued
Asymmetric information
Auctions

Principles of Law

Law and the Internet

Network Economics

Foundations of Functional Programming

' # of lectures: 12

Part AT he theory
IntroductionCombinators
The Lambda calculus
Encoding of data:
Modelling imperative programming styles:
Relationship between this and Turing computability, the halting problem etc
Part BImplementation techniques
Combinator reduction as tree-rewrites
Part CType reconstruction
Let-polymorphism reviewed following the Part | A coverage of ML

Part |

| of the Computer Science Tripos

Michaelmas Term 2004: Part Il lectures:

Advanced Graphics

Introduction[0.4 lecture]

The polygon[0.6 lecture]

Ray tracing[1.5 lectures:]

Splines for modelling arbitrary 3D geometry [2.5 lectures:]
Subdivision surfaces [1 lecture]

Other ways to create complex geometry[2 lectures:]

\ # of lectures: 8
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| Artificial Intelligence ! #oflectures:12# of examples classes:4 __
Further symbolic knowledge representation[1 lecture]
Further planning[2 lectures:]
Uncertainty and Bayesian networks[3 lectures:]
Utility and decision-making[1 lecture]
Further supervised learning[3 lectures:]

Uncertain reasoning over time[2 lectures:]

_ Computer Systems Modelling ____________ ____________________________i#oflectures:12 .
Introduction to modelling
Introduction to discrete event simulation
Random number generation methods and simulation techniques
Operational analysis
Simple queueing theory
Birth-death processes, general flow balance equations
Queue classifications, variants on the M/M/1 queue and applications
The M/G/1 queue and its application.

_ Denotational Semantics ... __i#0flectures:8
Introduction
Least fixed points
Constructions on domains
Scott induction
PCF
Denotational semantics of PCF
Relating denotational and operational semantics
Full abstraction

_ Digital Communication Il . . # of lectures:20, # of examples classes:4 _
Introduction
The Internet: IP
The Internet: routing[2 lectures:]
The Internet: network resource management[2 lectures:]
The Internet: multicast and QoS routing[2 lectures:]
The Internet: UDP, TCP[2 lectures:]
The Internet: applications, multimedia, NFS & HTTP[2 lectures:]
The Internet: IPv6
ATM case study[2 lectures:]
Wide area networks
Access networks
Local area networks and system area networks
Congestion pricing
Additional Topics

_Human-Computer Interaction ________________________________________i#oflecturess8 .
Interaction techniques
Heuristic evaluation
Psychological user models
Quantitative analysis of performance
Modelling of system understanding
Cognitive walkthrough
Task analysis and design
Research techniques

Information Theory and Coding ! # of lectures: 16

Overview and historical origins: foundations and uncertainty
Mathematical foundations; probability rules; Bayes' theorem
Entropies defined, and why they are measures of information
Source coding theorem; prefix, variable-, and fixed-length codes
Channel types, properties, noise, and channel capacity
Continuous information; density; noisy channel coding theoremFourier series, convergence, orthogonal representation
Useful Fourier theorems; transform pairsSampling; aliasing
Discrete Fourier transformFast Fourier Transform Algorithms
The quantised degrees-of-freedom in a continuous signal
Gabor-Heisenberg-Weyl uncertainty relationOptimal ““Logons"
Kolmogorov complexityMinimal descriptionTime series
Correlation coding

Lossy versus lossless compression

Quantization; image and audio coding standards(2 lectures:)
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Security # of lectures: 16

What is security?

Multilevel security

Multilateral security policy models
Banking and bookkeeping systems
Monitoring systems
Telecommunications security
Anonymity and peer-to-peer systems
Hardware engineering issues

Signal processing issues

Stream ciphers

Block ciphers

Symmetric cryptographic protocols
Asymmetric cryptosystems
Asymmetric cryptographic protocols
Rights management, interoperability control and economics
Security engineering.

Specification and Verification | # of lectures: 12

Program specification[2 lectures:]

Program verification[4 lectures:]
Mechanised program verification[3 lectures:]
Program refinement[1 lecture]

Semantic embedding[2 lectures:]

Types # of lectures: 8

Introduction[1 lecture]

ML polymorphism[2 lectures:]
Polymorphic reference types[1 lecture]
Polymorphic lambda calculus[2 lectures:]
Further topics[2 lecture]

VLSI Design

# of lectures: 16

Transistor design
Combinational logic
Logic design

System design

Memory design
Building blocks
Computer-aided design
Semi-custom techniques
Self-timed circuits.

Lent Term 2005: Part Il lectures:

_ Additional Topics . __.__._____.__..____i#oflecturess16
Wireless Data Services [9 February]
Location Technology and Context Aware Systems [11, 14 February]
Spatial Computing and Cars [[18 February]
Cryptography, Security, and Ubiquitous Computing [21, 23 February]
Advanced Protocols [28 February, 2 March]
Thin Client Systems [4, 7 March]
Location Technology and Context Aware Systems [9 March]
Broadband fixed wireless access [11 March]
The Navstar Global Positioning System (GPS) [16 March]

| Advanced Systems Topics ... [ #oflecturess16
Advanced operating systems[6 lectures:]
Scalable synchronization[4 lectures:]

Peer-to-peer systems[6 lectures:]

Bioinformatics i # of lectures:12, # of examples classes:3

Introduction to genomics

Introduction to biological networks

Sequence alignment

Hidden Markov Models in Bioinformatics[2 lectures:]
Trees[2 lectures:]

Multiple sequence alignment

Finding regulatory elements

Introduction to microarray data analysis[2 lectures:]
Pi calculus
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Comparative Architectures # of lectures: 16

Comparing architectures[2 lectures:]
Instruction set architecture[3 lectures:]
Advanced pipelining[3 lectures:]
Super-scalar techniques[2 lectures:]
Beyond super-scalar[2 lectures:]
Memory hierarchy[2 lectures:]
Multi-processor systems[2 lecture]

Computer Vision # of lectures: 16

Goals of computer vision;

Image sensing, pixel arrays, CCD cameras, framegrabbersElementary operations on image arrays; coding and
information measures

Biological visual mechanisms from retina to cortexPhotoreceptor sampling; receptive field profiles; spike trains;
channels and pathwaysNeural image encoding operators

Mathematical operators for extracting image structureFinite differences and directional derivativesFilters; convolution;
correlation2D Fourier domain theorems

Edge detection operators; the information revealed by edgesThe Laplacian operator and its zero-crossingsLogan's
Theorem

Scale-space, multi-resolution representations, causalityWavelets as visual primitives

Higher level visual operations in brain cortical areasMultiple parallel mappings; streaming and divisions of labour;
reciprocal feedback through the visual system

Texture, colour, stereo, and motion descriptorsDisambiguation and the achievement of invariances

Lambertian and specular surfacesReflectance mapsDiscounting the illuminant when inferring 3D structure and surface
properties

Inferring shape from shading: surface geometryBoundary descriptors; Fundamental Theorem of Curves; codons
Perceptual psychology and visual cognitionVision as model-building and graphics in the brainLearning to see

Lessons from neurological trauma and visual deficitsVisual illusions and what they may imply about how vision works
Bayesian inference in vision; knowledge-driven interpretationsClassifiersProbabilistic methods in vision
Object-centred coordinatesSolid parameterisation and superquadricsAppearance-based versus volumetric model-based
vision

Vision as a set of inverse problems; mathematical methods for solving them: energy minimisation, relaxation,
regularisation

Approaches to face detection, face recognition, and facial interpretation.

Information Retrieval # of lectures: 8

Information retrieval introduction
Retrieval models

Evaluation methodology

Search engines and linkage algorithms
Information extraction

Advanced information extraction methods
Question answering

Overview of summarisation technology

Natural Language Processing # of lectures: 8

Introduction

Finite-state techniques

PredITion and part-of-speech tagging
Parsing and generation

Parsing with constraint-based grammars
Compositional and lexical semantics
Discourse and dialogue

Applications

Numerical Analysis |1 # of lectures: 12

Elementary approximation theory[3.7 lectures:]
Quadrature[2.3 lectures:]

Non-linear equations and optimisation[2 lectures:]
Numerical linear algebra[2 lectures:]

Differential equations[2 lectures:]

# of lectures: 16

Optimising Compilers

Introduction and motivation
Kinds of optimisation

Classical dataflow analysis
Higher-level optimisations
Target-dependent optimisations
De-compilation
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Quantum Computing

# of lectures: 8

Preliminaries
Cool applications
Cryptography
Algorithms |
Algorithms 11
Algorithms 111
Error correction |
Error correction |1

Topics in Concurrency

# of lectures: 12

Simple parallelism and nondeterminism
Communicating processes
Specification and model-checking
Introduction to Petri nets
Cryptographic protocols

Mobile computation

Easter Term 2005: Part 11 lectures:

Business Studies

# of lectures: 12

So you've got an idea?

Money and tools for its management
Setting up: legal aspects

People

Project planning and management
Quality, maintenance and documentation
Marketing and selling

Growth and exit routes

Digital Signal Processing

! # of lectures: 8

Signals and systems

MATLAB

Fourier transform

Discrete sequences and spectra

Discrete Fourier transform

Spectral estimation

Finite and infinite impulse-response filters
Random sequences and noise

Distributed Systems

# of lectures: 8

Introduction

Time

Algorithms and application protocols
Naming

Access control

Communication

Storage

Applications

E-Commerce

# of lectures: 8

The history of electronic commerce
Web site and database design

The law and electronic commerce
Putting it into practice

Extracting value

Finance.

Specification and Verification |1

# of lectures: 12

Logical models of transistors[2 lectures:]
Sequential behaviour[2 lectures:]
Property specification and checking[4 lectures:]

Introduction to formal methods for hardware[4 lectures:]
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Part 11 (General) of the Computer Science Tripos

Long Vacation 2004: Part 1l (Gen) lectures:

Foundations of Programming in Java

Introduction

Files and directories

Elements of programming in Java
Some Java constructs

Types, classes and objects

Further Java types, more about objects
Yet more Java types, HTML

Sorting, abstract classes

Packages, recursion

Multiple inheritance, interfaces
Applets, bit-level programming
Exception handling

Input

Stylistic considerations

Applets, GUISs, threads

More about threads

Applets, Thread case studies

Class Shape concluded, trees and lattices
Classes within classes

An expression parser

i # of lectures: 20
' # of practicals: 20

Michaelmas Term 2004: Part Il (Gen) lectures:

_Computer Design ..
Introduction to the course and some background history
Historic machinesEDSAC versus Manchester Mark |
Introduction to RISC processor design and the ARM instruction set
ARM tools and code examples
Operating system support including memory hierarchy and management
Intel x86 instruction set
Java Virtual Machine
Executing instructionsAn algorithmic viewpoint
Basic processor hardwarePipelining and data paths
Extending the ARM pipeline including load and branch delay slots
Implementation of the N-105 processor
Memory hierarchyCaching etc
BuseslInternal communication pathways
Communication interfaces and devices
Data-flow and comments on future directions.

1 # of lectures: 16

_Continuous Mathematics ...
Review of analysis
Fourier series
Basis functions and decompositions

Representation of signals..

i #of lectures: 4

_DataStructures and Algorithms
Fundamentals
Simple data structures
Ideas for algorithm design
The TABLE data type
Free storage management
Sorting
Storage on external media
Variants on the SET data type
String searching
Data compression
Algorithms on graphs
Geometric algorithms
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. . # of lectures: 11
Digital Electronics ! 4 of practicals: 7

Introduction

Boolean algebra

Logic minimisation
Complexities of logic design
Flip-flops

Synchronous state machines
Further state machines
Asynchronous state machines
Discrete components
Programmable logic
Memories and interfaces

Elementary Use of the Unix Teaching Service # of lectures: 3, # of practicals: 8

The three 2-hour sessions cover various aspects of Unix and Unix utilitiesConsiderable use is made of live
demonstrations.

Group Project 1 # of lectures: 4
P 1 # of practicals: 6

CInitial project briefing
Project management
Administrative arrangements

Presentation techniques

Introduction to Algorithms i #of lectures: 4

Common mathematical notation

Sets, tuples, functions

Relations (e.gtelephone directory) and Graphs (e.gair routes)Induction
Combinations and permutations

O(f) notation, sorting as example.

Java Case Study | # of lectures: 4

Introduction

Displaying the scene

Controlling the animation
Discussion and second case study

# of lectures: 1

Learning Day

Learning as a skill

The objectives of the Computer Science course
Contacting the teaching staff

Computers for study and for fun

In case of difficulty

Health and safety

# of lectures: 12

Mathematics for Computation Theory # of practical classes: 4

Part ADiscrete Mathematics

Modelling discrete systems

Constructions on sets

Algebra of relations

Relations on a set

Well-founded relations and the principle of induction
Algebraic languages (" free algebras") and structural induction
Part BFinite Automata and Regular Languages
Deterministic finite automata (DFA)

Using automata to recognise languages

Algebraic operations on languages

Regular languages are representable events
Representable events have regular expressions
Properties of regular languages.

Numerical Analysis | # of lectures: 8

Floating-point arithmetic[0.6 lectures:]

Errors in numerical methods[1.8 lectures:]

Condition and stability[0.6 lectures:]

Order of convergence; computational complexity[0.3 lectures:]
IEEE arithmetic[1 lecture]

Simple numerical methods[3 lectures:]

Numerical software [0.7 lectures:]
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_Operating System Foundations____________________________________.___i#oflectuess16
Part IComputer organisation [3-4 lectures:]
Computer design; the hardware and its interfaces
Device management
Part 110perating system structure and functions [6 lectures:]
Operating system evolution and structure
Process management
Memory management
File management.
Part 111Concurrency control [3-4 lectures:]
1/0 management- aspects
Multi-threaded processes
System structure and interprocess communication (IPC)
Composite concurrent operations
Part 1VCase studies [2-3 lectures:]
Case studies

_Software Engineeringand Design______________________________________ J#oflectures:12 .
Introduction
Software construction[2 lectures:]
Object-oriented design[2 lectures:]
Interaction design[3 lectures:]
Design challenges[2 lectures:]

Project management[2 lectures:]

Len

t Term 2005: Part 11 (Gen) lectures:

_Comparative Programming Languages ___________________ id#oflecturesil6
Introduction
Why study programming languages
Language standardisation
FORTRAN and COBOL
ALGOL
BCPL
Cc
Representation of trees
Prolog[4 lectures:]
Object Oriented Languages
Smalltalk
C++
Standards.

_Compiler Construction .. i #oflecturest18
Survey of execution mechanisms
Lexical analysis and syntax analysis
Simple type-checking
Translation phase
Intermediate code interpreter
Code generation
Compiler compilers
Object Modules and Linkers
Variable binding and tree-based interpreter
Machine implementation of a selection of interesting things

# of lectures: 12

Complexity Theory

Algorithms and problems
Time and space

Time complexity
Nondeterminism
NP-completeness

More NP-complete problems
More NP-complete problems
coNP

Cryptographic complexity
Space complexity

Hierarchy

Protocols
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Computation Theory

# of lectures: 12

Introduction: algorithmically undecidable problems[1 lecture]
Register machines[1 lecture]

Universal register machine[2 lectures:]

Undecidability of the halting problem[1 lecture]

Turing machines[2 lectures:]

Primitive recursive functions[1 lecture]

Partial recursive functions[2 lectures:]

Recursive and recursively enumerable sets[2 lectures:]

Computer Graphics and Image Processing

# of lectures: 16

Background[3 lectures:]

2D Computer graphics[5 lectures:]
3D Computer graphics[5 lectures:]
Image processing[3 lectures:]

Digital Communication

# of lectures: 12

Scope

Partitioning the problem
Fundamental transmission
Coding

Multiplexing

Switching and routing
Protocols and state

Naming, addressing and routing
The Internet

Standards

Introduction to Functional Programming

# of lectures: 12

Overview and motivation
Introduction to Standard ML
Lists and recursion

Basic sorting

Datatypes

Further datatypes

Higher order functions

Higher order functions continued
Program specification and verification
Induction

Types

Case study: a functional parser

Introduction to Security

# of lectures: 6

Introduction

Access control

Operating system and network security
Symmetric cryptography

Asymmetric cryptography
Authentication techniques

Natural Language Processing

# of lectures: 8

Introduction

Finite-state techniques

PredITion and part-of-speech tagging
Parsing and generation

Parsing with constraint-based grammars
Compositional and lexical semantics
Discourse and dialogue

Applications

Numerical Analysis |1

# of lectures: 12

Elementary approximation theory[3.7 lectures:]
Quadrature[2.3 lectures:]

Non-linear equations and optimisation[2 lectures:]
Numerical linear algebra[2 lectures:]

Differential equations[2 lectures:]
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Artificial Intelligence |

| # of lectures: 12

Introduction

Agents

Search

Knowledge representation
Reasoning

Planning

Learning

Business Studies

i # of lectures: 12

So you've got an idea?

Money and tools for its management
Setting up: legal aspects

People

Project planning and management
Quality, maintenance and documentation
Marketing and selling

Growth and exit routes

Databases

| # of lectures: 12

Introduction: What is a database system?
Entity-Relationship modelling

The relational data model

Relational algebra

Relational calculus

SQL and Intetgrity Constraints

Schema refinement: functional dependencies
Schema refinement: normalisation
Further Relational Algebra, SQL
Transaction management overview
On-line Analytical Processing (OLAP)
XML as a data exchange format.

Distributed Systems

! # of lectures: 8

Introduction

Time

Algorithms and application protocols
Naming

Access control

Communication

Storage

Applications

Diplo

ma in Computer Science

Michaelmas Term 2004

Java and the Unix Teaching Service

Introduction

Files and directories

Elements of programming in Java
Some Java constructs

# of lectures: 4
# of practicals: 4

Computer Design

Introduction to the course and some background history

Historic machinesEDSAC versus Manchester Mark |

Introduction to RISC processor design and the ARM instruction set
ARM tools and code examples

Operating system support including memory hierarchy and management
Intel x86 instruction set

Java Virtual Machine

Executing instructionsAn algorithmic viewpoint

Basic processor hardwarePipelining and data paths

Extending the ARM pipeline including load and branch delay slots
Implementation of the N-105 processor

Memory hierarchyCaching etc

BuseslInternal communication pathways

Communication interfaces and devices

Data-flow and comments on future directions

1 # of lectures: 16
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_ Continuous Mathematics __ . _ . _..__.___.._____i#oflecturess4
Review of analysis
Fourier series
Basis functions and decompositions

Representation of signals

_ Data Structuresand Algorithms . ____i#oflecturesi16
Fundamentals
Simple data structures
Ideas for algorithm design
The TABLE data type
Free storage managementR
Sorting
Storage on external media
Variants on the SET data type
String searching
Data compression
Algorithms on graphs
Geometric algorithms

. . . # of lectures: 11
Digital Electronics 4# of practicals: 7

Introduction

Boolean algebra

Logic minimisation
Complexities of logic design
Flip-flops

Synchronous state machines
Further state machines
Asynchronous state machines
Discrete components
Programmable logic
Memories and interfaces

- - . i # of lectures: 3
Elementary Use of the Unix Teaching Service # of practicals: 8

The three 2-hour sessions cover various aspects of Unix and Unix utilitiesConsiderable use is made of live
demonstrations

_ Foundations of Programming ___ ... 1 # of lectures: 16, # of practicals: 8 __
Types, classes and objects
Further Java types, more about objects
Yet more Java types, HTML
Sorting, abstract classes
Packages, recursionJ
Multiple inheritance, interfaces
Applets, bit-level programming
Exception handling
Input
Stylistic considerations
Applets, GUISs, threads
More about threads
Applets, Thread case studies
Class Shape concluded, trees and lattices
Classes within classes
An expression parser

Introduction to Algorithms i # of lectures: 4

Common mathematical notation

Sets, tuples, functions

Relations (e.gtelephone directory) and Graphs (e.gair routes)Induction
Combinations and permutations

O(f) notation, sorting as example.

# of lectures: 4

Java Case Study

Introduction

Displaying the scene

Controlling the animation
Discussion and second case study
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Learning Day # of lectures: 1

Learning as a skill

The objectives of the Computer Science course
Contacting the teaching staff

Computers for study and for fun

In case of difficulty

Health and safety

# of lectures: 12

Mathematics for Computation Theory # of practical classes: 4

Part ADiscrete Mathematics

Modelling discrete systems

Constructions on sets

Algebra of relations

Relations on a set

Well-founded relations and the principle of induction
Algebraic languages (" free algebras") and structural induction
Part BFinite Automata and Regular Languages
Deterministic finite automata (DFA)

Using automata to recognise languages

Algebraic operations on languages

Regular languages are representable events
Representable events have regular expressions
Properties of regular languages

Numerical Analysis | | # of lectures: 8

Floating-point arithmetic[0.6 lectures:]

Errors in numerical methods[1.8 lectures:]

Condition and stability[0.6 lectures:]

Order of convergence; computational complexity[0.3 lectures:]
IEEE arithmetic[1 lecture]

Simple numerical methods[3 lectures:]

Numerical software[0.7 lectures:]

_ Operating System Foundations ... __:#oflectures16
Part IComputer organisation [3-4 lectures:]
Computer design; the hardware and its interfaces
Device management..
Part 110perating system structure and functions [6 lectures:]
Operating system evolution and structure
Process management
Memory management
File management
Part 111Concurrency control [3-4 lectures:]
1/0 management- aspects
Multi-threaded processes
System structure and interprocess communication (IPC)
Composite concurrent operations
Part 1VCase studies [2-3 lectures:]
Case studiesUnix and Windows NT/2000

_ Software Engineeringand Design _____________________________________i#oflectures12
Introduction
Software construction[2 lectures:]
Object-oriented design[2 lectures:]
Interaction design[3 lectures:]
Design challenges[2 lectures:]

Project management[2 lectures:]
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Lent Term 2005

_ Comparative Programming Languages .. i #oflectures16
Introduction
Why study programming languages
Language standardisation
FORTRAN and COBOL
ALGOL
BCPL
Cc
Representation of trees
Prolog[4 lectures:]
Object Oriented Languages
Smalltalk
C++.
Standards

_ Compiler Construction . ____i#oflectures:18
Survey of execution mechanisms
Lexical analysis and syntax analysis
Simple type-checking
Translation phase
Intermediate code interpreter
Code generation
Compiler compilers
Object Modules and Linkers
Variable binding and tree-based interpreter

Complexity Theory | # of lectures: 12

Algorithms and problems
Time and space

Time complexity
Nondeterminism
NP-completeness

More NP-complete problems
More NP-complete problems
coNP

Cryptographic complexity
Space complexity

Hierarchy

Protocols

Computation Theory i # of lectures: 12

Introduction: algorithmically undecidable problems[1 lecture]
Register machines[1 lecture]

Universal register machine[2 lectures:]

Undecidability of the halting problem[1 lecture]

Turing machines[2 lectures:]

Primitive recursive functions[1 lecture]

Partial recursive functions[2 lectures:]

Recursive and recursively enumerable sets[2 lectures:]

Computer Graphics and Image Processing i # of lectures: 16

Background[3 lectures:]

2D Computer graphics[5 lectures:]
3D Computer graphics[5 lectures:]
Image processing[3 lectures:]

Digital Communication ! # of lectures: 12

Scope

Partitioning the problem
Fundamental transmission
Coding

Multiplexing

Switching and routing
Protocols and state

Naming, addressing and routing
The Internet

Standards
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Introduction to Functional Programming

# of lectures: 12

Overview and motivation
Introduction to Standard ML
Lists and recursion

Basic sorting

Datatypes

Further datatypes

Higher order functions

Higher order functions continued
Program specification and verification
Induction

Types

Case study: a functional parser

Introduction to Security

# of lectures: 6

Introduction

Access control

Operating system and network security
Symmetric cryptography

Asymmetric cryptography
Authentication techniques

Natural Language Processing

# of lectures: 8

Introduction

Finite-state techniques

PredITion and part-of-speech tagging
Parsing and generation

Parsing with constraint-based grammars
Compositional and lexical semantics
Discourse and dialogue

Applications

Numerical Analysis |1

# of lectures: 12

Elementary approximation theory[3.7 lectures:]
Quadrature[2.3 lectures:]

Non-linear equations and optimisation[2 lectures:]
Numerical linear algebra[2 lectures:]

Differential equations[2 lectures:]

Easter Term 2005

Artificial Intelligence |

# of lectures: 12

Introduction

Agents

Search

Knowledge representation
Reasoning

Planning

Learning

Business Studies

# of lectures: 12

So you've got an idea?

Money and tools for its management
Setting up: legal aspects

People

Project planning and management
Quality, maintenance and documentation
Marketing and selling

Growth and exit routes
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Databases # of lectures: 12

Introduction: What is a database system?
Entity-Relationship modelling

The relational data model

Relational algebra

Relational calculus

SQL and Intetgrity Constraints

Schema refinement: functional dependencies
Schema refinement: normalisation
Further Relational Algebra, SQL
Transaction management overview
On-line Analytical Processing (OLAP)
XML as a data exchange format

# of lectures: 8

Distributed Systems

Introduction

Time

Algorithms and application protocols
Naming

Access control

Communication

Storage

Applications
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Freie Universitat Berlin

3 6
1 30 1 45
Praktische Informatik Technische Theoretische Mathematik Nebenfach /
( ) Informatik Informatik ( ) Allg. Berufsvorbereitung
( )| ( ( :
) )
1 |Algorithmen und. Rechnerstrukturen Mathematik fur |Allg. Berufsvorb. |
Programmieung | Informatiker |
P/8 P/6 P/8 S/4
2M-4M |Allg. Berufsvorb. 11
S./2
2 |Algorithmen und. Rechnerorganisation Grundlagen der Mathematik fur
Programmieung | 'Theoretischen Informatiker 11
Informatik
P/8 P/6 p7 P/8
7M-10M IAnwendungs-
Systeme
S/4
3 |Algorithmen und. Physikalisch- elektro- Mathematik fur Nebenfach |
Programmierung 111 Techn. Grundlagen der Informatiker 11
Informatik
P/8 P/6 P/8 P/6
2M-4M |Software-Praktikum
S/6
4 |Alg. Und. Daterbank- Hardware-Praktiku Nebenfach 11
Progr. IV system m P/7
P/6 P/8 S/6
7M-10M ISWT-Project
8 S/8
5 Netzprogram- |Software- Entwurf und|
mierung Technik lAnalyse
P/6 P/8 IMon Algorithmen
P/7
2M-4M Wahl ISystemverwaltung
S/4 S/2
6 Rechner-architektur Bachelor-Arbeit
P/8 P/15
Technische Universitat Munchen
1.
*

Informatics (Diplom, Bachelor, Master)
Information Systems (Bachelor, Master)

Bioinformatics (Bachelor, Master, Diplom)
Master of Applied Informatics (continuous education)
Computat. Science & Engineering (Master)
Informatics (Lehramt)

Technology Management (Master)
Computation Science & Engineering (Master)
Finance & Information Management (Master, with Uni Augsburg)

149




Informatics (Diplom, Bachelor, Master)

3 6
180 , 31
4 51
6 102
3
Semester Informatics Mathematics Projects/Seminars
1 Programming | Computer Discrete Mathematics Lab Course:
Organization/ Arch. Programming
2 Programming 11 Software Engineering Algebra Lab Course:
Algorithms & Data Computer Org./Arch.
Structures
3 Data Bases Operating Systems Analysis Semiar
System Software
4 Computer Networks / Theoretical Computer Probability Theory
Distributed Systems Science
5 Scientific Computing Elective couse Project:
System development
6 Elective course Bachelor Thesis Seminar
. (10 ):
Software Engineering, Data/Information Management, Artificial Intelligence,
Computer Graphic, Computer Architecture, Distributed Systems, Formal Methods,
Algorithms/Scientific Computing
. 6 )
Selection of team communication, public relations, Informatics and Law, ethics
and responsibility, business models and finance, formation of companies
. (31 )
Courses, interdisciplinary projects
Mathematics, business, mechanical engineering, electrical engineering,
theoretical medicine etc.
TUM
integrated application minor
integrated application minor
TOEFL
TUM 30
/
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15 3 4
90
25 65
.
. (14 )
Seminar, lab course
. (43 )
Software Engineering, Data/Information Management, Artificial Intelligence,
Computer Graphic, Computer Architecture, Distributed Systems,
Formal Methods, Algorithms/Scientific Computing
One focus area: at least 15 credits from that area
Alternative
2nd lab course (10 credits) + 2 complementary areas (6 credits each) or
3 complementary areas (6 credits each)
One area must be on theory
. (8 )
Selection of team communication
¢ 3 (25 )
Universita di Pisa
2 1 1 1 10 12 2 3 5
1 2 3 6 7 3 9 2
8
Laurea 3 180
Laurea Specialistica 2 120
60 1 25
ANNO
| Period 1
Il Period 2
CFU
Ingegneria Informatica
Laurea ( 3 )
ANNO | Period Il Period

Fondamenti di Informatica | (12 CFU)

Fisica Generale (12 CFU)

| Matematica (12 CFU)

Fondamenti di Informatica Il (12 CFU)

Programmazione Matematica (12 CFU)

Elettrotecnica (9CFU)

Calcolatori Elettronici (12CFU)

Reti Logiche (12CFU)

Elettronica Digitale (12CFU)

Fondamenti di Automatica (12CFU)

Lingua In

glese (3CFU)

1l Calcolatori Elettronici (12CFU)

| Organizzazione di Sistemi Operativi e Reti (L0CFU)
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Getione Dell 'Informazione Aziendale (12CFU)

UNO TRA

Tecnologie Informatiche Applicate (L0CFU)
Tecnologie per L'Automazione Industriale (L0CFU)
Tirocinio (10CFU)

Attivita a Scelta Dello Studente (10CFU)
Scelte consigliate

Basi Di Dati (10CFU)
Ingegneria Dei Sistemi Software (L0OCFU)

Controllo Digitale (10CFU)
Tecnologie Informatiche Applicate (L0CFU)
Tecnologie per L'Automazione Industriale (L0CFU)

Prova Fi

nale (6CFU)

Ingegneria Informatica

Laurea Specialistica ( 2 )
ANNO | Period Il Period
Basi di dati (LOCFU) Controllo digitale (L0CFU)
| Reti di calcolatori (L0CFU) Fisica tecnica e fondamenti di meccanica (10CFU)
Sistemi operativi e programmazione distribuita Metodi matematici per I'ingegneria (L0CFU)
(10CFU)
Apparati elettronici e apparati di
telecomunicazione (L0CFU)
Ingegneria dei sistemi software (10CFU)
Attivita a scelta dello studente (5CFU)
Prova finale (20 CFU)
" Curriculum sistemi industriali e sistemi web
Sistemi intelligenti (10CFU) Architetture web e infrastrutture per il commercio
Sistemi per applicazioni industriali (5CFU) elettronico (10CFU)
Sistemi in tempo reale (5CFU)
Curriculum networking e multimadia
Architetture avanzate di networking (10CFU) Progettazione eproduzione multimediale (L0CFU)
Sicurezza nelle reti (5CFU) Programmazione avanzata di rete (5CFU)
Universita degli Studi dell'Aquila
3 Computer Systems  Automation
1st Level + 1st Level Master 4
1st Level + 2nd Level Specialistic + 2nd Level Master 6
1st Level + 2nd Level Specialistic + Ph.D. 8
C.FU. QUADR S.S.D.
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1st level degree

in

=N —————

Laurea triennale P + i
111 year 111 year
Computer Systems | Computer Systems Autor:wation
& Automation T
A
| )
4 I year I year

2nd level degree
Laurea specialistica

in

———— N

Computer Systems
1

Automation
'l

[ 3

[

11 year 11 year
Computer, Systems Automation

Computer Systems B

v
& Automation
years 1 2 3 4 5 6 7 8
1 LEVEL
MASTER
1st LEVEL 20 LEVEL
degree an LEVEL MASTER
SPECIALISTIC
Ph. D.
Lauree di primo livello 1st Level 3
I ANNO 60CFU 1 60
CODICE Denominazione Insegnamento C.FU QUADR. S.S.D. TIP.
117001 Analisi matematica | 6 | MAT/05 4A+2C
11T005 Fondamenti di informatica | 6 | ING-INF/05 A
117002 Geometria 6 | MAT/03 A
117018 Analisi matematica Il 6 Il MAT/05 A
117003 Fisica generale | 6 Il FIS/01 A
11T006 Fondamenti di informatica Il 6 Il ING-INF/05 A
11T004 Calcolo delle probabilita 6 1l MAT/06 A
117007 Economia applicata all'ingegneria 6 1l ING-IND/35 C
117019 Fisica generale Il 6 1l FIS/01 A
11TPO1 Prova conoscenza lingua straniera 6 E
I ANNO 60CFU 2 60
CODICE Denominazione Insegnamento C.FU QUADR. | S.S.D. TIP.
117008 Elettrotecnica | 6 | ING-IND/31 C
117011 Teoria dei segnali 6 | ING-INF/03 B
117014 Teoria dei sistemi | 6 | ING-INF/04 C
11T015 Campi elettromagnetici 6 Il ING-INF/02 B
11T012 Elettronica | 6 I ING-INF/01 B
11T009 Elettrotecnica Il 6 I ING-IND/31 C
11T017 Identificazione dei modelli e analisi dei dati 6 1l ING-INF/04 o
117010 Communicazioni elettriche 6 1l ING-INF/03 B
11T013 Elettronica |1 6 11 ING-INF/01 B
11T016 Microonde 6 11 ING-INF/02 B
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111 ANNO 60CFU 3 60

CODICE Denominazione Insegnamento C.FU QUADR. | S.S.D. TIP.
11T022 Antenne 6 | ING-INF/02 B
11T021 Sistemi di radiocomunicazione 6 [ ING-INF/03 B
117024 Misure sui sistemi di telecomunicazione 6 Il ING-INF/07 B
117023 Sistemi di telecomunicazione 6 Il ING-INF/03 B
11T025 Calcolatori elettronici 6 1l ING-INF/05 B
11T026 Comunicazioni ottiche 6 1l ING-INF/03 B
A scelta dello studente 12 D
Corso professionalizzante 3 1l F
Tirocinio 6 F
I11TPFO Prova finale E
Insegnamenti a scelta
CODICE Denominazione Insegnamento C.FU QUADR. | ANNO S.S.D.
11T055 Analisi matematica 111 3 [ Iolll MAT/05
11T056 Complementi di matematica 3 | Il MAT/05
11T057 Optoelettronica 6 I 1l FIS/01
Lauree di secondo livello 2nd Level Specialistic
I ANNO 60CFU 1 60
CODICE Denominazione Insegnamento C.FU QUADR. | S.S.D. TIP.
127001 Matematica applicata all'ingegneria 6 | MAT/05 A
127006 Optoelettronica 6 | FIS/01 A
127003 Combinatoria nelle telecomunicazioni 6 Il MAT/03 A
127005 Elettronica dei sistemi digitali 6 Il ING-INF/01 C
127004 Trasmissioni numeriche 6 Il ING-INF/03 B
12T007 Controlli automatici | 6 1l ING-INF/04 C
127002 Radiopropagazione 6 1l ING-INF/02 B
Un insegnamento a scelta tra: 6 Il ING-INF/01 C
127008 Microelettronica
12T009 Elettronica delle microonde
Un insegnamento a scelta tra: 6 ING-IND/31 C
1270011 Impatto ambientale dei campi I
elettromagnetici
1270012 Integrita del segnale Il
1270010 Compatibilita elettromagnetica 1l
A scelta dello studente (nota E) 6 D
I ANNO 60CFU 2 60
CODICE Denominazione Insegnamento C.FU QUADR. | S.S.D. TIP.
127013 Reti per telecomunicazioni 6 I ING-INF/03 B
127018 Economia dei servizi di pubblica utilita 3 Il ING-IND/35 C
Due insegnamenti a scelta tra: 12 B
127014 Comunicazioni wireless Il ING-INF/03
127015 Metodi di progettazione elettromagnetica Il ING-INF/02
127016 Telerilevamento elettromagnetico I ING-INF/02
dell'ambiente |
127017 Telerilevamento elettromagnetico 1l ING-INF/02
dell'ambiente 11
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A scelta tra tutti i settori 12 o

scientifico-disciplinari delle Aree 08 e 09

(nota D) **

A scelta dello studente (nota E) D
I12TATO Altre attivita (art.10, comma 1, lett. f) F
12TPFO Prova finale 15 E

Insegnamenti a Scelta (TIP.D) e della aree 08/09 Consigliati ~ **
CODICE Denominazione Insegnamento C.FU QUADR. | ANNO S.S.D. TIP.
127027 Ecologia applicata 3 | | B10/07 D
127028 Fisica dell'atmosfera 3 | | FIS/01 D
127023 Fisica superiore 6 | | FIS/03 D
127024 Modelli decisionali e di ottimizzazione 6 I I MAT/03 D
MAT/05
127020 Basi di dati 6 I 1l ING-INF/05 | C
127026 Scienze geodetiche topografiche 6 | Il ICAR/06 D
127009 Elettronica delle microonde 6 Il Il ING-INF/01 | C
127025 Reti di calcolatori 6 1l 1l ING-INF/05 | D
127021 Dispositivi elettronici e ottici 6 1l Il ING-INF/01 | D
127022 Elettronica dei sistemi digitali 1l 6 1l 1l ING-INF/01 | C
Universita degli Studi di Roma (La Sapienza)
1 2 3 Informatica  Tecnologie Informatiche

Tecnologie Informatiche Basi di Dati DB  Gestionale Interazione
Uomo-Macchina I/F  Reti Sicurezza
3 Tabella Corsi a Scelta

Laurea in Informatica e Tecnologie Informatiche

I Anno Informatica e Tcnologie Informatiche 1

Insegnamento CFU Sem
Programmazione |
Logica Matematica
Calcolo differenziale

Architetture degli elaboratori |
Lingua inglese
Programmazione |1

Calcolo integrale

Architetture degli elaboratori 11
Fisica |

A OO0 | (00| | (O |00

Laboratorio di Programmazione
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I1 Anno Informatica e Tecnologie Infromatiche 2

Insegnamento CFU Sem
Algebra 6 |
Algoritmi | 6 |
Programmazione a oggetti 4 |
Sistemi operativi | 6 |
Laboratorio di Sistemi Operativi | 4 |
Combinatoria 6 Il
Algoritmi I 6 1l
Basi di dati | 6 Il
Laboratorio di Basi di Dati | 4 Il
Fisica Il (Informatica) 6 1l
Architettura di Internet (Tecnologie Informatiche)
a scelta 6 Il
Anno Informatica 3 Informatica
Insegnamento CFU
Calcolabilita e complessita 6
Architettura di internet 6
Calcolo delle Probabilita / Matematica Computazionale / 12
Programmazione Matematica
Economia aziendale / Istituzioni di diritto pubblico e privato / Statistica | 6
A scelta tra i corsi della Tabella Corsi a Scelta 10
A scelta 4
Tirocinio o ulteriori attivita fomative specialistiche 10
Prova finale 4
I Anno Tecnologie Informatiche : curriculum Basi di Dati
3 Tecnologie Informatiche
Insegnamento CFU
Basi di Dati |l 6
Ingegneria del software | 6
Interazione uomo-macchina | 6
Laboratorio di Basi di Dati |l 4
Economia aziendale 6
A scelta tra i corsi della Tabella Corsi a Scelta 12
A scelta 4
Tirocinio o ulteriori attivita formative specialistiche 10
Prova finale 4
I Anno Tecnologie Informatiche : curriculum Gestionale
3 Tecnologie Informatiche
Insegnamento CFU
Basi di Dati 6
Economia aziendale 6
Ingegneria del software | 6
Laboratorio di Basi di Dati |l 4
Sistemi Informativi 6
A scelta tra i corsi della Tabella Corsi a Scelta 12
Ascelta 4
Tirocinio o ulteriori attivita formative specialistiche 10
Prova finale 4
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I11 Anno Tecnologie Informatiche : curriculum Interazione Uomo-Macchina
3 Tecnologie Informatiche
Insegnamento CFU

Elaborazione delle immagini
Interazione uomo-macchina |

Laboratorio Sistemi Interattivi

Grafica Computazionale
Algoritmi per la visualizzazione

oA (djO |~

Apprendimento Automatico / Linguaggi e compilatori / 10
Interazione Uomo-Macchina 11 / Ingegneria del software |
Economia aziendale / Istituzioni di diritto pubblico e privato / Statistica |

Ascelta

Tirocinio o ulteriori attivita formative specialistiche 10

Prova finale 4
I Anno Tecnologie Informatiche : curriculum Reti
3 Tecnologie Informatiche

Insegnamento CFU

Programmazione di rete

Algoritmi per reti

Sistemi a molte componenti

A scelta tra i corsi della Tabella Corsi a Scelta

Laboratorio Programmazione di Rete

Tecniche di sicurezza dei sistemi
Economia aziendale / Istituzioni di diritto pubblico e privato / Statistica |

Aol (0|0 |0

Ascelta

=
o

Tirocinio o ulteriori attivita formative specialistiche

~

Prova finale
I Anno Tecnologie Informatiche : curriculum Sicurezza
3 Tecnologie Informatiche

Insegnamento CFU

Programmazione di rete
Algoritmi per reti
Laboratorio di Sistemi Operativi Il

Sistemi Operativi Il

Tecniche di sicurezza dei sistemi

Economia aziendale / Istituzioni di diritto pubblico e privato / Statistica |
A scelta tra i corsi della Tabella Corsi a Scelta

Ao |00

Ascelta

=
o

Tirocinio o ulteriori attivita formative specialistiche

~

Prova finale

Tabella Corsi a Scelta

Insegnamento CFU

Algoritmi per reti

Basi di Dati |l

Calcolabilita e Complessita
Elaborazione delle Immagini

Ingegneria del Software
Interazione Uomo-Macchina |
Laboratorio di Basi di Dati 1l
Laboratorio di Sistemi Operativi Il

Linguaggi e Compilatori
Programmazione di rete

oo~ OO O

157



Sistemi Operativi |l

Algoritmi per la Visualizzazione

Architettura di Internet

Laboratorio di Sistemi Interattivi

Laboratorio di Programmazione di Rete

Linguaggi di Programmazione

Reti avanzate

Ao~ O

Apprendimento Autmatico

Ecole Centrale Paris

L’ECP, école d’ingénieurs généraliste
+ Chaque année, nous formons 450 ingénieurs
o Et aussi de I’ordre de 150 mastéres et 100 doctorants
¢ Tronc Commun sur 2 ans
. Connaissances scientifiques et techniques de base - 50%
) Méthodes de travail - 15 %
. Comportements sociaux et humains - 35%
# Spécialisation sur 16 mois - « 3éme Année »
o 8 options sectorielles et 5 filieres ler métier
. Mission de 7 mois en entreprise
Offre de formation SI
& Spécialisation de 3éme année

. IT — Branche “Management & Systemes d’Information”
¢ Mastere Spécialisé
. IE — Branche “Management & Systémes d’Information”
¢ Offre de formation continue
. Ingénierie numérique, Gestion de projet, eBusiness, Modélisation & design patterns,
CRM...

Spécialisation de 3éme année “SI”

Théorie de I’informatique

Bases solides et pérennes Bases de données, télécom,
. Réseaux,
Technologie
Vision des évolutions futures Architecture, Modélisation, POO
Conception fiable, agile et innovante Electifs : IA, réalité virtuelle, bio...

- -~ Stratégie & SI, MIS, Droit des SI, E i
Stratégie, mgt, organisation et Sl raregie rort des conomie

des TI
Sl & entreprise
Process & grandes fonctions Cas : ERP, Bl & CRM, eBusiness
T1 & nouveaux produits Partenaires industriels

. . Communication, travail en équipe, approche
Comportement et relation humaine quipe, app

Aspects systémique
humains & — —
1ler métier Filiere Filiéres : MP, CDR, PL, SMF, CE

Projet & stage Projet en équipe, stage de 7 mois
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Etat d’esprit

Equilibre, dans un esprit de création de valeur, entre :
Technologie
Méthodes
Management & Business
Aspects humains
Mises en situation, en équipe
Cas, projets
Ouverture
Internationale : cours en anglais, voyage d’études
Professionnelle : partenariat industriel, projet

Projets d’étude

Objectifs :

Réaliser un projet en équipe sur une période de quelques mois

Quelques exemples 2005 :

Les Applications informatiques mobiles dans le Secteur du BTP ; Géolocalisation de
Personnes et d’Equipements dans un batiment grace au réseau Wifi ; JXTA based grid ;
Méthode et Outil de virtualisation d'un progiciel d'entreprise - Opportunité et Business
Model ; NTIC et Formation au long de la vie ; Etude d’opportunité de la technologie du
stylo numérique

Un exemple de projet poursuivi depuis plusieurs années :

Vidéolan — Projet libre leader des solutions de streaming multimédia ; plus de 200.000
téléchargements par mois

Etudes de cas

Objectifs :

Apprendre par un travail en équipe sur des situations réelles

Exemples :

Cas Business Intelligence (Business Objects), cas eBusiness (Google, Monsters), cas
ERP (Accenture)

Partenariats industriels

Objectifs :

Des liens privilégiés avec des entreprises leader du secteur permettant une évolution de
la pédagogie en adéquation avec les attentes du marché

Nos partenaires 2005 :

Amadeus, Boston Consulting Group, Bouygues Télécom, Business Objects, Cap
Gemini, Ercom, IBM, Klee, PriceWaterHouseCoopers, Société Générale, Steria,
Unilog
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LAAS-CNRS

Constructiong the European Space for Higher Education

— The French Approach —

System overview
- Main features

= an architecture based on the 3 grades :

= organisation of the courses in semesters and in education units
(E.U.)

» bringing into operation the european system of capitalizable and
transferable credits named « European Credit Transfert System
ECTS »

» setting, in case of international mobility, of a descriptive appendix-

the degree (named « supplement to diploma ») in order to facilitate

the lisibility of the acquired knowledge and capacity

Higher Education July 2005

Description of the system

credits

Ph.D.

T
T " PROFESSIONAL RESEARCH | iotarmectstn dgsoma

MAS-I-ER aEnEEEEEEN Mﬁrmlﬂf

—— 180

Inbarmeciate dipioma

BACHELOR EEEEEEEE]

BAC

Higher Education July 2005
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Description of the system
- Evolution of the enabling and rating procedures

Weakness of the previous
enabling procedures

Examination diploma by diplor
avoiding a global vision

H ereaﬂer_ .e of the formation proposal

Global presentation, by domains,
of the formation proposal,

in conjunction with the university project.

Higher Education July 2008

Description or the system
- Bachelor degree

Formation proposal

e .

presented and organised as
by domains standard programs

|
'

Programs lead to the delivering of bachelor degrees

approving a level validated by 180 credits and, in case
of international mobility, coming with the descriptive
appendix.

B
Higher Education July 2008
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Description of the system
- Master degree

Master degree

approves standard programs including

/ N\

a program with a program with
professional objective research objective
leading to leading to

a professional master a research master

Higher Education July 2005

Description of the system
- Master degree

Master degree
in the universities

The student is authonzed to go on from M1 (first 60 master credits)
to M2 by decision of the president :

/ ﬁ\
M2P: professional master M2R: research master

l !

As proposed by the As proposed by the
professor in charge of professor in charge of the
the program pro-gram____‘___,f‘

Higher Education July 2005

162



Description of the system
- Ph.D. degree

Doctorate institutions

= Ph.D. programs are proposed by doctorate institutions (écoles
doctorales)

* A doctorate institution is a structure putting together Ph.D.
programs, research laboratories, professors, researchers, Ph.D.
students

= A doctorate institution is relative to a science domain, and leads t
the preparation and submission of a thesis

= Doctorate institutions are entitled by the Ministry of Higher
Education and Research as part of the 4 years agreement of the
universities

Higher Education July 2005

Description of the system
- Ph.D. degree

Admission to the Ph.D. program

- Based on the level of a completed master's degree

= Ph.D. program must be well defined: research laboratory, research
project, supervisor

* Resources required for the completion of the Ph.D. program must
be available

= A doctorate institution receives funding from the Ministry of Highe
Education and Research {4000 3-years grants for all domains)

= Other kinds of grants are available (CNRS, industry, European
community,...}

Higher Education July 2005
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