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This course introduces the most important concepts concerning the design and the use of databases. It covers
the main issues in data modeling when considering the relational data model (structure, languages like relational
algebra and relational calculus) and the key features of attribute-oriented models with respect to constructor-oriented
models (like, for instance, Extended Entity-Relationship models). The fundamental concepts like the constraints and
the normal forms will be explained and their impact on the quality of designed databases will be discussed. Finally,
practical aspects of relational database design and use will be discussed. It includes a presentation of the SQL query
language but also a short introduction to data warehousing and On Line Analytical Processing queries (OLAP). To
be concrete, the students will have to understand the design of a real relational database and to practice database
querying with a professional DataBase Management System (DBMS).
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This course introduces data mining as an extension of standard database querying approaches. We motivate the need
for new querying mechanisms to support data analysis and Knowledge Discovery from Databases (KDD) by means
of data mining techniques. The classical data mining algorithms (clustering, classification, association rule mining)
are introduced. We explain why it is interesting to study and implement such algorithms within the recent setting of
constraint-based data mining. Finally, the design of data mining query languages is considered. To be concrete, the
students will have to perform some practical data analysis tasks by means of the open source KNIME data mining tool.
Beside the introduction of the most popular techniques, we will do our best to sketch research challenges in the area,
including a discussion on the research results collected in Lyon during the last decade.
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The aim of the course is to learn java programming. After a brief 2h general introduction, the work is done directly on
computers. The course is structured in lectures that span the Java programming language and the virtual machine.
The course is illustrated by practical sessions.

Skills
- Programming skills - Understanding Object philosophy as a design tool
- Rapid integration of on-line documentation
- Debugging skills
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This course focuses on the design and implementation of common middleware
families as found in real-world distributed application architectures. We tackle
the challenges addressed by middleware design through both the prism of
classical distributed systems problems as well as the techniques used to
simplify programming models.

Students will acquire useful knowledge in the age of cloud computing as a target
of choice for building innovative products. Indeed, they will understand key
elements in the design of popular frameworks, and they will learn about the
common pitfalls of distributed systems.
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Knowledge about high frequency systems. Choice of right transmission line considering applications.
Matching circuit design. RF simulation tools. Basic principles of transmission lines. Comprehensive study of high
frequency propagation and standing waves.
Knowledge about matching circuits and applications. Different kinds of transmission lines. Link with the wireless
propagation domain.
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This course focuses on wireless transmissions basics. Starting from results from Maxwell¿s equations, the principles
of radiated fields are exposed. Common characteristics of antennas are detailed, and the main families of antenna
structures(wired, patch, horn, reflectors, arrays¿) are exposed considering possible applications.
The purpose is also to be able to establish a budget link of a radio transmission and to open on more advanced
techniques which can enhance wireless systems¿ performance.
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The main objective of this course is to understand the basic mechanisms of IP networks, both over Ethernet and
802.11 networks. After a general introduction to networking principles, we will introduce the classical OSI Network
Stack as a comprehensive understanding to networking protocols and architectures.
Medium Access Control protocols will be considered for wired and wireless environment: Ethernet (802.3) and Wi-
Fi (802.11) will be discussed in depth. We will focus the main part of this course on TCP/IP (Data Link and IP -
Communication over IP - Transport layer UDP/TCP - IP addressing and basic routing - Advanced Networking, Filters
and VPN - C networking programming).
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This course is focused on emerging wireless architectures. After discussing the fundamentals of wireless
communication and of the WiFi MAC/PHY-layer standard, we will introduce the spontaneous wireless networking
paradigm and its advantages and challenges. We will then focus on the problem of routing in such distributed mobile
networks, and discuss practical scenarios, including sensor networks, mesh networks and vehicular networks.
Architectures, protocols and services/applications will be discussed.
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The aim of the course is to present the fundamental concepts and issues in the topic of operating Systems. We will
first take a short historical tour of computer systems and discuss why operating systems were introduced. We will then
describe the major components and abstractions of a general-purpose OS. Finally, we will address the programming
interfaces of many operating systems based on processes, various interprocess communication techniques and
scheduling of processes.
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The research project will be conducted within one of the three research laboratories (CITI, CREATIS, LIRIS). Partners
of the IST semester, these laboratories develop high level research in the fields covered by the IST semester. The
students will work within a research team alone or by two. They will have to make a bibliographic study, to develop
their own contributions that will be presented in a final report and during an oral presentation.
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The course introduces the fundamentals of signal processing. Signals and systems are studied both in time and
frequency domains. Fourier, Laplace and Z transforms are presented. Linear and Time Invariant Systems are analyzed
through their impulse and frequency responses and their transfer function.

Skills:
To model, analyze and characterize a system in time and frequency.
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A short introduction to image processing and information theory is done. Then this course focuses on multimedia
processing (image, video and 3D). The methods which led to current standards, are first presented for image and
video compression (JPEG, JPEG 2000, MPEG 1-2-4, H.264). An introduction to image and video indexing&retrieval
and watermarking is then proposed. The presentation of main video processing techniques for object detection
completes this course (video surveillance, video protection, video content analysis).
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The course presents the rules and practical methods related to production organization that is necessary to adopt in
order to master the developing process of information technology systems.

It aims to guarantee the quality of software and facilitate project management in the respect of costs and deadlines.
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