
ESIGELEC - 2014-2015

1st Year 

COMMON CURRICULUM Requirements

1 - Math

(MA1C1-F) Math for Engineering (1st semester) 15 hours lecture; 16 hours class

Objectives

This course provides the fundamental mathematical thinking, methods and skills necessary for an engineer tackling problems and processes in electrical, electronic and control engineering.

Coursework

Laplace transforms

Differential equations

Fourier series and transforms

Solving partial derivatives

Z transforms

Course Evaluation: written exam

ECTS credits: 2

(MA1C2-F) Probability Theory (2nd semester) 14 hours lecture, 14 hours class
Objectives

This course introduces the randomness of variables and how best to measure them in order to predict a minimum technological cost.

Coursework

This course studies the following selected topics, discreet and continuous random variables, normal law and the central limit theorem and convergence (The Weak Law of Large Numbers)

Course Evaluation - written exam

ECTS credits: 2

2 – Physics

(PH1C1-F) Heat Transfer (1st semester) 26 hours lecture; 10 hours class
Objectives

This course aims to work with the various types of thermal transfer (conduction, convection and radiation) and and the laws that govern them (Fourier, Newton, Planck and Stefan).

Students will put together a thermal heat balance equation of a systems while considering its characteristics and limits.

Students will use the notions of thermal resistance

Students will apply all of the aforementioned to electrical engineering situations.
Coursework

1. Fundamental notions: temperature, flux, flux density

2. Fundamental laws and limits

3. Heat Balance – producing thermal energy

4. Thermal resistance – applications to housing

5. Heaters – sizing, equations, efficiency

6. Non-steady-state (or transient) heat transfer calculations - Biot number, Fourrier number

7. Thermal propagation – thermal diffusivity, thermometric conductivity

8. Characteristics of radiative transfer

9. Blackbody radiation

10. Greybody radiation

11. Absortivity – the greenhouse effect

Course Evaluation - written exams

ECTS credits: 2

(PH1C2-F) Electromagnetism (1st semester) 20 hours lecture, 12 hours class
Objectives

At the end of this course students will be able to design (given a set of functional requirements and specifications) a simple electromagnetic setup.

This semester students will

( apply various mathematical equations to electromagnetic situations.

( identify different phenomena (magnetostatic, electrostatic, propagation)

( describe the composing elements of Maxwell Equations

( explain the various phenomena functioning in a capacitor and solve electrostatic problems by taking into account the properties of different materials

( explain the various phenomena present in a magnetic system and resolve problems relating to magnetic fields by taking into account the properties of different materials

( explain the phenomena of propagation by using Maxwell equations to obtain propagation equations

( solve propagation equations while considering the properties of different materials

Coursework

* Tools and operators (mathematics)

* Introduction to various principles (magneto-static, electrostatic and propagation)

* Introduction to Maxwell’s equations and governing laws

* Study of electrostatics with capacitors

* Study of quasi-static magnetics with transformers

* Study of propagation with wave guides

Course Evaluation – written exam

ECTS credits 2

(PH1C3-F) Mechanics of Solid Systems (1st semester) 20 hours lecture, 12 hours class
Objectives

1st Year students will be dealing with solid system mechanics involving geometry, kinematics and statics

When modeling solid systems mechanics the 1st year student should be able to:

· Solve a real-world problem using  logical and well-thought out steps

· Use tools to characterize mechanic actions or movements

Modeling– students will be able to:

* Identify equivalent kinematic groups of mechanisms from documents

* Using predefined links and respecting norms students will be able to construct a link graph or kinematic pattern of a mechanism

* Use a given geometric parameter to position a solid

Complementary modeling skills:

* Interpret the nature of surfaces in contact and identify the normalized associated linkage and its characteristics

* Propose a geometric parameter to find the relative or absolute position of a solid

* Establish a geometric association in the case of a simple link-chain

Kinematics – students will be able to:

* Calculate the vector rotation of a solid in movement in relation to another point

* Calculate the vector speed of a point of a solid in movement in relation to another point

* Associate a normalized link with a kinematic torsion

* Calculate the kinematic torsion of a solid in movement in relation to another point

* Know and recognize simple movements (rectilinear, circular, rotational kinematics, movement on a plane) 

* Show non-slippage between two solids and deduce the kinematic link

Complementary skills regarding kinematics:

* Break down complex kinematic movements

* Solving kinematic problems with a methodology incorporating graphs

Statics – students will be able to:

* Calculate from a given force the mechanical action torsor

* Identify and render mechanical actions (equations of force and couple)

* Use Couloumb’s law to study friction

* Apply theorems to solve static electricity problems
Complementary skills regarding statics:

* Select the theorem(s) necessary to solve a given problem

* Solve a static electricity problem using graphing methods
Vector calculation and Screw Theory – students will be able to:

* Master vector calculus (scalar product, vector product, vector derivatives)

* Calculating changes in reduction point, central axis, sum and equality in screw theory, screw theory invariants)
Coursework

Kinematics & Kinematic modelling

· Vector derivatives, vectors of rotational speed, moving solid speed, calculating speed, acceleration, contact kinematics

Modelling: using case studies and the following notions

· Kinematic equivalent models

· Kinematic pairs


· Linkage

· Kinematic diagrams

Torsion/Rotation: transversal notions for kinetics and statics

· definitions and signs

· properties

· central axis

· types of torsion (torque-slip and couple) – kinematic illustration of instantaneous center of rotation for mechanical movement

· kinetic torsion

Modeling mechanical actions

· General models

· Force: the force of a point in relation to an axis

· Force couple (or pure moment)

· Going from specific model to general model

· Coulomb’s law

Statics of Solid Systems

· General theorems

· Solving problems 

· Specific systems with 2 or 3 forces

Course Evaluation – written exam

ECTS credits 2 

3 - Electrical Engineering

(GE1C1-F) Combinatory and Sequential Logic (2nd semester) 16 lecture hours, 10 class hours, 9 laboratory hours

Objectives

*These courses provide the basic techniques necessary for analyzing and designing digital functions.
*To use the fundamental notions of Boolean algebra to understand and design digital and I.T. electronic systems.

*To recognize basic logic functions (logic gates, counters and comparators), describe input/output and explain  a logic schemas.

*To determine the necessary logic operator to transform a binary sequence into another.

* To use a logic analyser on a circuit to describe how it functions (in the absence of an electrical schema) and find and functional problems.

* To be able to design sequential logic schemas

Coursework
Topics covered include number representation, Boolean algebra and the fundamentals and construction of elementary gates, circuits developed from combinatory logic (comparator, decoder and demultiplexer), introduction to sequential logic and its basic components (D, RS, RSH, and JK flip flop circuits), registers and counters, designing and creating a synchronous sequential logic set-up. 

Course Evaluation – Labwork evaluations and a written test

ECTS credits: 2

(GE1C2-F) Industrial Control Systems (1st semester) 12 lecture hours, 6 class hours
and (GE1C3-F) Industrial Control Systems Laboratory (1st semester) 12 laboratory hours
Objectives

*Students will learn elementary functions of industrial control systems.
*For students to be able to argue the advantages of closed loop system versus an open loop system

*For students to be able to quantify the performance of linear control systems (stability, rate and precision)

*For students to be able to calculate the parameters of a PIC controller using various theories and experiments

Coursework
· continuous time linear dynamical systems

· open and closed loop control
· performance of continuous time linear dynamical systems (accuracy, stability, rapidity)

· Precision/stability dilemma 

· Basic compensating actions

· Lead - lag compensators

· three-term control: proportional, integral, derivative (P, I, and D),
· Using the Smith predictor

Course Evaluation - 1 written test and evaluations of laboratory work

ECTS credits: 3

(GE1C4-F) Electrical Engineering (2nd semester) 14 lecture hours, 7 class hours

and (GE1C5-F) Electrical Engineering Laboratory (2nd semester)  9 laboratory hours

Objectives

The professor will present power networks and converters, and the fundamentals of AC/DC motors.

Coursework

Topics covered include power networks, magnetic circuits, self-induction, AC transformers, DC motors

Course evaluation - 1 written test and evaluations of laboratory work

ECTS credits: 3

(GE1C6-F) Power Electronics (2nd semester) 14 lecture hours, 8 class hours

and (GE1C7-F) Power Electronics Laboratory (2nd semester) 9 laboratory hours

Objectives

*These classes provide a general overview of power electronics and diode rectifiers. 

* For students to understand the uses of power electronics

* For students to become aware of the many industrial applications of power electronics

* For students to understand how semi-conductors work

* For students to master the various rectifier devices

* For students to master series and parallel choppers

* For students to size a power electronics setup from a given set of design specifications

Coursework

· Introduction to Power Electronics

· semiconductors for power electronics

· the phenomena of rectifying

· Rectifier devices (half-wave, full-wave, diodes, thyristors)

· Choppers (electronic switches / DC-DC converters)
Course methodology

( Lecture, exercises in class, laboratory experimentation

( Using simulation tools PSIM for rectifier and chopper design and simulation

Course Evaluation -1 written test and evaluations of laboratory work

ECTS credits: 3

4 – Electronics

Electronics in the “Découvert” Classes  (1st semester) 

This class is designed to bring students up to speed on the fundamentals of Electronics; this is part of Esigelec’s 

“Discovery” classes in September and October.

(EL1C1-F) E1 - Fundamentals of Electronics (1st semester) 5 lecture hours, 10 class hours, 28 laboratory hours
Objectives

* Students will translate a diagram into a cabling set-up

* Students will measure voltage and continuous current with a mulitmeter

* Students will measure voltage with a multimeter and an oscilloscope (alternate current)

* Students will work with wave shape and learn how to change setting on oscilloscopes

* Students will work with cathode-ray traces

* To put together an electrical circuit in the form of a four-terminal network (transmit gain, input / output impedance)

* Students will work with various theorems from Kirschoff, Millman, Thévenin and understand their importance.

* Students will work with electrical impedance equations

* Students will calculate transfer function and plot its associated graph

* To transcribe a situation into a simulation schema

* To choose the type of analysis (polarisation or time-frequency analysis)

* To identify function block diagrams

* To design a cabling schema from a given electric schema (using BNC connectors correctly)

* To measure voltage using oscilloscopes, multimeters and dB meters

* To create various wave forms, recognize them using an oscilloscope and changing settings

* To measure input/output impedance

* To measure frequency response

* To interpret results of the aforementioned measurements

* To use Excel to plot graphs and schemas

Course Evaluation - written test and evaluations of laboratory work

ECTS credits: 3

(EL1C3-F) E2 - Operational Amplifiers (1st semester) 5 hours lecture, 20 hours laboratory
Objectives

Students will learn about the limitations of op-amps, the most common circuit applications, how to condition signals, how to choose the right op-amp and how to write a lab report.  Students will learn how to design an instrumentation schematic.

Coursework

Part 1 – Op-amps functioning in the linear range


Introduction & fundamentals


Defaults and limitations


Low pass filters

Instrumentation amplifier
Part 2 – Op-amps and switching

Hysteresis in circuit components

Choosing trigger characteristics

Course Evaluation – 1 written test and evaluations of laboratory work
ECTS credits: 2

(EL1C4-F) E3 - Oscillators (2nd semester) 4 hours lecture, 16 hours laboratory
Objectives

*Students will be able to create and explain the principles of the most common oscillator circuits
* Students will be able to determine the frequency and the shape a signal (by using and solving all the appropriate equations) from a given oscillator circuit 

* Students will be able to identify the limitations of a given application and choose the best adapted circuit and technology 

Coursework

Roles and limitations

Non-sinusoidal oscillators

Sinusoidal oscillators - Wien bridge circuit, RLC circuit, phase-shift oscillators

Quartz oscillators: xo, tcxo, ocxo

Voltage control oscillators: vco, vcxo

Methods

Analysis and mathematics

Reading technical documents

PSPICE simulations

Circuit boards (trials and testing)

Course Evaluation 

A multiple-choice test and assessment of laboratory work 

ECTS credits: 2

(EL1C2-F) E4 - Diodes and Transistors (2nd semester) 4 lecture hours, 16 laboratory
Objectives

Students will work on describing the working principles of the basic components of diodes and bipolar transistors.

Students will put together and analyze electronic circuits that are used in diodes and transistors and for passive components.

Students will use the tools for creating simulations and measurements.

Coursework

* Various electric types of diodes
* Introduction to diodes and the various types (zener and led)

* Applications for rectification of alternative signals
* Introduction to bipolar transistors

* Various compositions and characteristics of bipolar transistors

* Introduction to the notions of polarization and how it functions

* Using transistors as a switch
Course Evaluation -1 written test and evaluations of laboratory work

ECTS credits: 2

(EL1C5-F) Electrical Engineering & Electronics Project (2nd semester) 40 hours
Objectives: For students to design and create a LED lighting system (with various settings) using solar energy as the power supply; in order to do this they will
* Establish design specifications and a first order operating diagram

* Be able to explain the uses of the various elements of a detailed operating diagram

* Understand how photovoltaic panels function

* Select a solution for energy storage taking into account technologies, pollution and overload tolerance

* Size a switching mode power supply

* Select an appropriate regulator

* Explain how a LED light works and how they are used

* Choose a light captor adapted to the needs of the project

* Put together a test bed

* Estimate the feasibility of a solution and defend a given choice

Project Evaluation – Project progress assessments and assessment of laboratory work

ECTS credits: 3

5 - I.T.

(IN1C1-F) Programming with Java (1st semester) 9 class hours,  21 tutored hours,  36 hours independent study and work
Objectives

For students to do the following

* Write, test and set up a Java program and documentation from a given situation 

* Use the vocabulary relating to OO languages within the framework of Java

* Explain the design and set up for the life-cycle of a Java program / explain the design process and exploitation of a Java program (what ByteCode is and the role of JVM)

* Use basic functions: editing, compiling, operating, importing and debugging 

* Translate into Java a UML class diagram of data (with one or two associated classes)
* Use existing classes and packages

* Put into place exceptions handling

This course will also help students to improve their team-work skills 

Coursework

Fundamental tools and techniques


° Storing information, communicating information, making choices, creating repetitions

Initiation to Object-Oriented programming


° From algorithms to writing functions, classes and objects, UML classes

More tools and techniques


° Collecting objects (a fixed amount and undetermined amount), using it with UML, graphics (windows, labels, 
buttons and blocks of text)

Course Evaluation: written tests
ECTS credits: 3

(IN1C2-F) UML (2nd semester) 9 hours lecture, 3 hours laboratory, 18 tutored hours
Objectives – Students will be doing project work so they will be designing 3 diagrams, a pivotal step before the programming stage. 

* Recognize use case diagrams, class diagrams, sequence diagrams
* Explain the utility of different diagrams 

* Explain, talk about and understand diagrams that they have never seen before

* Explain the function of each diagram and to classify each according to its complexity

* Assess another person’s diagram and improve it (by allowing for UML norms and assessing its coherence)

* Design diagrams according to simple guidelines, and later complex guidelines, using UML fundamentals and their knowledge of diagrams

Coursework

° Software processes: life cycles
° Presentation of UML: RUP (Rational Unified Process)

° Why Object-Oriented?

° UML use case diagrams, sequence diagrams, class diagrams

° Computer Aided Software Environment (CASE) project: using a UML modeling tool

° Moving from modelling to programming with JAVA: translating into JAVA simple diagrams incorporating association, composition, aggregation and heritage
Course Evaluation – classwork assessments and a written test
ECTS credits: 2

(IN1C3-F) Database Management Systems (1st semester) 2 hours lecture, 12 hours class, 16 hours laboratory
Objectives - At the end of this course students will be able to 

* Design a database model, use SQL to create the associated tables, inject and modify data, and set up the necessary inquiries

* Use correctly all the associated terms and jargon

* Explain how a Java application is structured to connect with a data base

* Explain the main characteristics of database management systems, for example in context with a spreadsheet or an I.T. application using files

* Produce a relation schema in third normal form (3NF)

* Put together a UML class diagram (maximum 6 classes) with associations (2 / 3 arity), and class associations

* Write a SQL query

* Describe the relation schema to use from a given UML class diagram (maximum 6 classes)

* Use the CREATE TABLE statement to put together spreadsheets with certain limitations

* Explain the notion of competition for data access and how SQL commit and rollback work

Course Evaluation – classwork and laboratory work assessments 

ECTS credits: 2
(IN1C4-F) I.T. Project (2nd semester) 2 hours class, 28 hours laboratory/project
Objectives - At the end of this project students will be able to 

* Develop a Java application that uses a database.  This project is set up so students follow a specific set of steps and write certain types of documents.

* Students will be able to name and describe 2 cycles of I.T. project development

* Students will be able to estimate the cost of an I.T. project and its schedule in a real-world setting.

Coursework

° Presentation of software development stages

° Writing design specifications and requirements
° Writing preliminary design documents
° Writing detailed design specifications and documents

° Putting the database into place and developing the application

° Testing and validation

Course Evaluation – project assessments 
ECTS credits: 2
1st Year General Studies Curriculum

Humanities, Languages and Management

6 – Communication & General Culture

(CO1C1-F) Communication Skills (1st semester) 14 class hours

Objectives

This class aims at helping students professionally and academically

· Professional goal: At the end of this course student will be able to write the minutes of a meeting.  This professional document should have the merit of being objective, coherent, and precise to be able to help business decisions to be made

· Academic goal: At the end of this course student will be able to write a summary from a given document in a given amount of time

Coursework

° Methods for oral summaries

° Methods for written summaries
° Individual practice at summaries and final editing
° Presentations of oral summaries from group collaborations based on each member’s research

° Presentations of written summaries from group collaborations based on each member’s research

Course Evaluation – Classwork and a final test

ECTS credits: 1 

(CO1C2-F) General Culture Elective (2nd semester) 24 hours
Students choose one course from the following options:

° Introduction to French Law

° Literature and Critical Thinking

° Introduction to Economics

° Jazz and Cinema

° Sustainable Development

° Theatre

° Companies and Individuals

° Modern Economic Theory

° Companies and Society

° Geopolitics

° Intercultural Communication and the Working World

See more in-depth course descriptions below

Course Evaluation – Classwork, a final test or a final presentation

ECTS credits: 2
(CO1C3-F) Conferences and Workshops for the Professional World (1st semester) 7.5 hours

7 – Group Project
(PI1C1-F) 1st Year Group Project: Initiative and Creativity (1st and 2nd semester) 4 hours class, 86 hours independent study/project work

Objectives

( Live the experience of creating, managing and bringing to fruition a non-technical, six-month, team project (group organisation, goal & deadline setting, identifying needs, delegating responsibility and workload, conflict resolution, creating and updating a balanced budget, practicing professional behaviour, handling the ups and downs of a long-term, group project)

( Practicing effective communication (oral & written) within the group as well as with outside parties (writing effectively due to focus on form and content, writing to respect intellectual property, speaking with purpose and efficiency while explaining, convincing, debating, presenting (informally and formally) analytically and succinctly while respecting constraints and respecting a given audience. 

( Cultivate students’ creative and initiative skills (developing autonomy, cultivating ideas, developing original and personal work habits)

Evaluation – Project progress reports, final project report and an oral presentation

ECTS credits: 7

8 – English

(LG1C1-A) English: 60 course hours (1st and 2nd semester)
Objectives

* Students will work on oral and writing skills while focusing on practical, social and business themes.  Students will work on their oral and written comprehension skills.  Students will start preparing for the Test Of English for International Communication (TOEIC).

* Oral comprehension goals: For students to understand the essential points from clear and standard English is used in relation to familiar, everyday situations such as work, school, current events and so on.

* Written comprehension goals: For students to be able to understand texts written in everyday English and related to the world of work and school.

* Oral expression: For students to be able to participate in a conversation based on familiar/everyday subjects; to be able to ask and exchange information; to be able to prepare and give a short formal presentation

* Written expression: For students to be able to write short, clear and understandable texts (about familiar/everyday situations) with a minimum of correct grammar and vocabulary.

Coursework

Students are organized into three level-groups (beginner, intermediate, and intermediate plus) based on their performance on an English competency test.

September and October

Beginner group – Students will be revising the basic notions of grammar and working with basic vocabulary.  Students will be working to improve their understanding of spoken and written English as well as learning how to be autonomous learners.

Intermediate group – Students will be discovering and using English in non-traditional ways.  Students choose among the following options: Australian Culture, British/Anglo-Saxon Humour, British/Anglo Saxon Culture, English through Theatre, English through music, Game Shows and Board Games, or Meet the Press.

From November to June
Coursework

Communication (meetings, I.T., and so on), companies (business structures and professional activities), professional experience, CVs, and cover letters, group presentation project, tourism: planes, trains, hotels, and so on, and general preparation for the TOEIC.

Course evaluation

1 oral exam, 2 written exams (one is a non-official TOEIC), 1 group oral presentation, in class quizzes, personal work, and in class participation.

ECTS credits: 5

(LG1C2) 2nd Language: 36 course hours (1st and 2nd semester)
1st Year students may choose between Spanish, German, Chinese, Japanese, or Russian.  

*Students choose the language they wish to study for their 5 semesters at Esigelec, if they score above 400 

on a mock TOEIC in September.

* Students may choose to start a language or continue to study one they already have skills in.

Course evaluation: oral and written tests, in class quizzes, personal work, and in class participation.

ECTS credits: 3

1st Year General Curriculum - Electives and General Culture

Communication and General Culture (2nd Semester) 24 hours class

Students choose one of the following:

Course Evaluation: written test, in-class quizzes or final presentation

Number of ECTS credits for each elective: 2

(CC1E1-F) Introduction to French Law

Objectives

* Increase student awareness about law; understand where law originates; understand the legal contexts for companies and their workers

At the end of this course students will be able to:

* Explain the main options for legal recourse

* Categorize a legal situation and find the principle sources of useable evidence

* Understand the legal notions behind a contract

* Give a definition of an employment contract

* Know the main clauses that specifically are integrated into employment contracts offered to engineers

* Know the principle rights and legal obligations for a salaried engineer.

* Do research on a legal subject and give an oral presentation of the content in a structured and organized manner

* Put together a PowerPoint presentation

* Assess the work of others

Coursework

( Principal sources of French law (written, non-written, jurisprudence)

( Principal sources of community law (treaties, secondary legislation and jurisprudence)

( Principal sources of European law (Human rights)

( Hierarchy of law sources

( Overview of the French legal system

( Principal rights of action

( Judicial acts and facts

( Principal types of proof

( Employment contracts: definitions, content, implementation

( Principal rights of the salaried engineer: pay, time off, freedom of expression, retirement, right to privacy

( Legal obligations of the salaried engineer: exercise of profession, professional discretion, respect of one’s colleagues

(CC1E2-F) Literature 

Objectives
* To analyse various types of reasoning through literature

* To understand rhetoric

* To become aware of the importance and significance of the written word

* To put together a formally-defined “argument” and defend it in front of an audience

Coursework

( Overview of the influence of history and literary movements

( Definition of “argument”, rhetoric and the reasoning behind the importance of vocabulary

( Direct “argument”: essays by Montaigne; arguments by Bossuet, Rousseau and Decartes; political speeches by Danton, Robespierre and Jaurès

( Indirect “argument”: apologues by Fénelon and More; utopia by Rabelais; fables by La Fontaine; philosophical tales by Voltaire, Montesquieu, Aymé and Calvino; anti-utopia by Huxley and Orwell; analogies by Canton l’Ancien
( “Arguments” through dialogue: philosophical (Plato, Lucien, Diderot and Valery), theatrical (Corneille, Musset and Vigny), and Romanesque (Rabelais, Stendhal and Malraux)

( “Arguments” with images:  caricatures, photos and drawings taken from a variety of time periods

( Three-person groups will work on a project with one of the following themes: 

· A politicians speech for the inauguration of a civil structure

· An art critics argument to defend an abstract art producing artist

· Imagining an apologue or a utopia

(CC1E3-F) Introduction to Economics 

Objectives
To get engineering students to ask questions about the economy from the context of the financial crisis

To get engineering students to ponder the following questions and subjects:

* Why has the field of research in market economies bounced back to bring into question the three fundamentals of markets - production, consumption and distribution of wealth?

* What are the criterion that distinguish one market economy from another? Social values? Social necessities for certain economic activities?

* What are the characteristics of an economic crisis?  How is wealth measured? What about dysfunctioning public institutions and consumer behavior? Employment and unemployment?

* For students to put together a speech/debate/discussion activity where they must show their skills in adopting a socio-economic and/or economic approach (putting together schemas, visual aids, and interpreting statistics)
(CC1E4-F) Jazz and Cinema
Objectives
*Discover the connection between jazz music and the cinema

*Listen, share music and improvisation

*Be part of an artistic undertaking and musical ensemble

*Develop, without criticism, spontaneity and self-confidence

Coursework

( The dual histories of jazz and cinema

( Play jazz: develop an ear, theory and practice

( Individual and group improvisation

( Relationship between images, music, and the imaginary

( Live composition, arrangement and interpretation with a short film

(CC1E5-F) Sustainable Development

Objectives
* To understand an know what’s at stake on a global scale when we talk about sustainable development ; to be able to take a step back and look at the history of humanity and our place on the planet

* “Think globally but act locally”; for students to understand how this concept links us all together, to understand local, reoccurring and technological problems for the planet’s habitants; for students to consider the relationship between humanity and the Biosphere and our place in it

* For students to choose solutions and new developments for a given situation; to critique these aforementioned solutions and developments to propose better solutions

* For students to understand the links between the various fields touching the economy, ecology (the five biological kingdoms) and sociology; to observe the current trends of thinking and the cultural evolution associated with sustainable development

* For students to be able to consider a new point of view (“doing more with less”); constructing a “sustainable” future

* For students to develop new habits; to give an overview of a variety of approaches

* For students to use current problems and limitations as opportunities for invention and innovation

* For students to put together a plan for the various players and fields of expertise for collaboration

Coursework

( The history of life and humanity, where are we now?

( The bad news: what’s at stake, emergencies and priorities

( The good news: positive actions, solutions that exist

( Trends: systemic, biomimetism, collective intelligence, new scientific approaches

( Cultural evolution, cooperation, resistance to change

(CC1E6-F) Theatre

Objectives
Learn how to use speech

Work with and have consideration for exchanging, reflecting, and being open towards others

Learn how to manage and utilize an audience

Learn how to use space

Coursework

( Acting in situation / Work on use of space and movement

( Voice work / breathing techniques / emotions

( Theatrical improvisation with a given theme / games using imagined language and invented stories
(CC1E7-F) Companies and Individuals
This course description is currently being written
(CC1E8-F) Modern Economic Theory
Coursework

( The history and evolution of different economic systems: social economy, market economy, solidarity economy

( The principles of research and field research

( The French economy and the place of social and solidarity economic models

( Social and solidarity economic models all over the world

( Case studies from Canada and Brazil

(CC1E9-F) Companies and Society
Objectives

* Understand how companies function and their processes; and the different types of companies

* Understand the role of individuals –i.e. engineers- and how they play a part in the future of companies

* Understand the liaison between the whole of a company and the individual players

Coursework

( Companies and definitions / structures and institutions

( Companies and their interactions / social relations and strategies / decision making / collective actions/ the freedoms for each player / the strategy of power / what’s at stake for those involved 

( Companies / social ties / strategic issues / values and norms
(CC1E10-F) Geopolitics

This course description is currently being written
(CC1E11-F) Cross-Cultural Awareness
Objectives

* Culture: What is it?  Where does it come from? How does our human nature work facing culture?

* Intellectual and emotional understanding of others – stereotypes: how and why they work, where they come from

* Debate the theories and concepts of interculturalism: G.Hofstede, E.T.Hall, and Trompenaars

* Self-study: where do I fit in on the cultural scales?

* Describe the rules of interpersonal communication in a global world
* Interpret gestures and body language using cultural guidelines and professional situations

Coursework

( Communicating: a cultural act

( Intercultural communication: differences and body language

(CC1E11-F) Europe in the 20st Century

This course description is currently being written
ESIGELEC 2014-2015 

2nd Year 

COMMON CURRICULUM REQUIREMENTS

Sciences et Techniques de l’Ingenieur

ENGINEERING SCIENCES and TECHNIQUES

1 – SIGNAL PROCESSING

(TS2 C1-F) Signal Processing – 12 hours lecture, 8 hours class, 6 hours laboratory (1st Semester)

Coursework
* Continuous Fourier transform
* Discrete-time Fourier transform

* Sampling

* Z-transform

* Digital filters FIR and IIR; Finite Impulse Response & Infinite Impulse Response
Course Evaluation: In-class quizzes and a written test 
ECTS Credits: 2
2 – ELECTRICAL ENGINEERING

(GE2 C1-F) Automation Engineering I: 12 hours lecture, 6 hours class (1st Semester)

and (GE2 C2-F) Laboratory - Automation Engineering I: 12 hours (1st Semester)

Objectives

* Study system performance using the Evans rules

* Understand several types of controllers (feed-forward, feed-back, proportional (P), integral (I), derivative (D) by using the Evans rules

* state-space representation of a linear system and elaboration of observers and a feedback control 
Coursework
· Students will have a quick review of the fundamental principles and techniques of automation engineering

· Evans rules and equations and controllers

· Analog PID controllers

· State representations

· Controllability - observability

Course Evaluation: In-class quizzes (based on laboratory work) and a written test
ECTS Credits: 2

3 – EMBEDDED SYSTEMS

(SE2 C1-F) Microprocessor Architecture: 10 hours lecture, 50 hours project (1st Semester)

and (GE2 C4-F) Laboratory - Microprocessor Architecture: 19 hours (1st Semester)
Objectives 

· To be able to extract the relevant information from technical documents written in English.

· Cite examples of applications that incorporate embedded programmable electronics

· Describe the architecture of a microprocessor and its major functions

· Establish the relationship between memory mapping and implementing a software application in a system

· Describe the purpose of a simple program (20 lines or less) written in assembler and/or C language and analyze potential calculation or operational problems

· Explain the difference between types of data handled in microprocessors

· Design, write and test a small C language program intended for a microprocessor

· Use the library of given functions to create an application respecting certain design specifications

· Create, design and put together a demonstrator depending on a given need

· Present in a succinct manner results from technical tasks

· Put together, from the technical documents of  micro-controller, the following: timer, analog-digital converter, entry-exit, bang-bang control / on-off controler

· Design, write and test a C language program that respects design specifications and using the elements listed above

· Be able to transpose the information learned to other microcontrollers and peripherals

Coursework

· Digital and electronic in today’s world

· What constitutes and embedded system

· General overview of microprocessor architecture

· The vital signs of a microprocessor

· The varieties and organizations of electronic memory

· Handling exchanges between processors and memory

· Handling data in a microprocessor

· Language for developing applications

· Fundamentals of assembly programming

· Using an integrated development environment 

· Using the basic functions of debugging

· Writing an application in C language on a MSP430

· The role of entry-exit

· The varieties of interfaces

· User protocols

· Bang-bang controller

· Front detectors

Course Evaluation: In-class quizzes (based on laboratory and class work) and a written test

ECTS Credits: 3

4 – ELECTRONIC ENGINEERING

(EL2 C1-F) Analog Filters: 5 hours lecture, 4 hours class, 11 hours laboratory (1st Semester)

Objectives
Designing a filter with active and passive components; 
Normalizing filters;

Choosing the response from a filter then determine the normalized transfer function as well as the order of the filter;

Normalizing components

Coursework 

- Second-Order Active Filters (Rauch and Sallen-Key)

- Filters

- Transfer functions of filters

- Approximation methods (Butterworth, Tchebychev, Cauer, Bessel)

- Normalization

Course Evaluation: In-class quizzes (based on laboratory work) and a written test

ECTS Credits: 2

(EL2 C5-F) Modulation: 20 hours laboratory (1st Semester)
Objectives
· To understand the principles and importance of amplitude and frequency modulation; recognize their timing diagrams and related spectrums

· To put together a receiver, necessary step for understanding digital modulation, and choosing the components

· To interpret the results of modulator + receiver/demodulator setup 

Coursework 

Amplitude modulations and demodulations, frequency changing receiver, frequency modulation, comparing types of modulation

Course Evaluation: In-class quizzes (based on laboratory work) 

ECTS Credits: 2

(EL2 C3-F) Analog-to-Digital Converters: 4 hours lecture, 16 hours laboratory (1st Semester)
Objectives

Understand the information in A/N and N/A converter data sheets

Comprehend the output/input relation when studying converter topology

Understand when to use each type of converter given certain criteria

Using A/N and N/A converters (8 bits / 1 MHz)

Coursework 

*Introduction: Digital in electronics, using converters when signal processing, examples of needs, the various families

*Fundamentals of converters: vocabulary, characteristics, drawbacks, essential settings according to choice, reading data sheets

*Digital-to-Analog Converters: various principles, related electronic circuits, voltage

* Analog-to-Digital Converters: various families and uses, principles of conversion speed, electronic circuits, associated elements, sampling, input/output interface

Labwork: choosing a converter when considering specifications, exercises based on input/output, A/N converters, N/A/ converters, sampling with simulation tools

Course Evaluation: In-class quizzes (based on laboratory work) and a written test

ECTS Credits: 2

5 – I.T.

(IN2 C1-F) I.T. Networks: 10 hours lecture, 10 hours class, 10 hours laboratory (1st Semester)
Objectives: students will be able to

· Put together a network respecting given design specifications and define the network address; also be able to verify the network by using a network simulator.

· Explain the importance of networks relaying various equipment and show the importance of a network in relation to an isolated usage.

· Show the importance of layers (OSI, TCP/IP) in the context of an open system and explain the role of protocols in communication networks

· Explain the concepts behind physical (MAC) and logical (IPv4 et IPv6) addressing

· Explain the function of different fields of Ethernet frames (layer 2 OSI) and interpret the importance of  each type of field for a given Ethernet frame 

· Explain the role of different fields for an IP packet (layer 3 OSI) and interpret the value of each of the fields for a given IP packet

· Describe the usefulness of each of the protocols used for the internet internet  (HTTP, FTP, DNS, SMTP-POP3/IMAP, Telnet) and explain the necessity of a port for each

· Identify the various fields for an HTTP query given and explain how they are composed based on the client/server mechanism

· Choose the appropriate equipment (hub, switch, bridge, router, firewall) when working with design specifications (local network, interconnected networks, etc.)

· Choose the network topology most appropriate according to design specifications (size of network, equipment configuration, response time, etc.)

Coursework
* Principles of teleprocessing (network structures, communication equipment, transmission characteristics)

* Signal transmission (analog, digital, modulations, etc.)

* OSI and TCP/IP models (why these models, concepts and protocols)

* Putting together networks with materials (physical layer)

* LAN technology (data link layer)

* Principles of IP addressing (V4 and V6)

* Network layer protocols (ARP, RARP, BOOTP, IP, ICMP)

Course Evaluation: In-class quizzes (based on laboratory work) and a written test
ECTS Credits: 2

6 - LANGUAGE

(LG2 C1-A) English: 60 hours (1st & 2nd Semester)
Objectives
To continue improving knowledge and skills in practical and professional English; TOEIC preparation

Coursework:

Coursework is common to all students but classes are in level groups.

Writing an internship report in English, sales and E-tailing, marketing, recruitment and interviewing, money and finance, talking about graphs and charts, social English (telephoning, at restaurants, everyday situations), and TOEIC practice

Course Evaluation: In class quizzes; homework and participation; 1 written exam; 1 individual presentation 

ECTS Credits: 4

(LG2 C2) 2nd Language: 34 hours of class (1st & 2nd Semester)
Coursework:

Students choose in 1st year between Spanish, German, Chinese, Japanese, Italian or Russian.  In 2nd year the students continue to progress in their chosen language.

Course Evaluation: In class quizzes; homework and participation; written / oral exams 

ECTS Credits: 2

7 – COMMUNICATION AND CORPORATE CULTURE
(CO2 C1-F) Project Management: 18 hours of lecture / class (2nd Semester) 

Objectives
Students will acquire organizational skills and general methodology for managing projects and learn how to envision and adapt to various professional situations using real-world examples from industry.
Coursework
- Studying the methods and tools used to manage projects

- Modern and innovative professional management practices

- The study of “good practices” and commonly accepted practices

- The management of complex inter-relations between players

- Understanding the different types of projects and contracts

Course Evaluation: In-class quizzes & tests
ECTS Credits: 2

(CO2 C2-F) Human Resources Workshops: 4.5 hours lecture / class (1st semester)

Objectives
At the end of this course students will be able to

· Optimize their search for an internship or employment
· Recognize the advantages and dangers of their e-reputation
· Put together a marketable CV
Coursework
 
A conference on how to make the most of today’s research tools for finding a job or employment


A CV workshop led by company Human Resource professionals.
(CO2 C3-F) Financial Management: 50 hours class (2nd Semester)
Objectives

*Students will acquire the basics of general accounting and financial analysis

*Understand how the financial workings and statements of a company are put together; be able to read various financial documents and interpret and critique them. 

*Put together a financial diagnostic in order to assess if a business is viable and profitable

*Understand how businesses are financed

*Be able to put together functional and financial analyses

Coursework
· The importance of financial data for the ensemble of parties involved, each with their own set of needs

· How accounts work

· The structures of accounting

· How financial / accounting acts are chronicled

· Putting together financial statements and result statements

· The steps in a financial diagnostic

· Activity and profit analysis: intermediary balance, ability for auto finance, economic and financial profit (leverage / negative gearing)

· Analysis of financial equilibrium: functional tests, cash flow statements, financial positions and what they mean

Course Evaluation: In-class quizzes & tests
ECTS Credits: 4

 (CO2 C4-F) Electives: 26 hours class (2nd Semester) 

Course Evaluation for Electives: Written test or in class quizzes

ECTS credits for each Elective: 2

Students choose one of the following electives

( Marketing
Objectives
Introduce students to the fundamental notions and principle constituents of a marketing culture; to define essential steps of marketing attitudes and work methods; to develop personal ideas as relating to current marketing evolutions

Coursework

Market studies, buyer behaviour, strategic analysis, marketing decisions, marketing mix variables, direct marketing

(Business Building

Objectives
To provide the necessary technical and economic elements needed to create a business

Coursework

Market studies, choosing a market, how to advertise and network, client-supplier relations

(Management Control / Accounting
Objectives
( Familiarize students with management control, its place in companies, the fundamentals, tools, role and its principle tasks

( Be able to calculate and interpret production costs (using a specific method), partial costs, benefits, and the break-even point

( Be able to analyze business changes from the point of view of the break-even point, and understand the limits of these types of analyses

( Understand what a budget and variance are in management control

( Be able to put together - while considering sales predictions and a planning budget - a cash budget, income statements, and financial statements

( Have an idea about how variance is calculated by studying some real-world figures

( Bring together the notions of financial development and investment; calculating investment flow, return rates, net present values, interpreting the aforementioned figures and understanding their limits

( Understand what a balanced scorecard is and understand how, and of what, its put together

Coursework

1) Management control and its missions

     The need for management, its place in companies, organizational concerns

2) Calculating costs

     What’s at stake, total cost, a specific method for calculating, partial costs, the break-even point, other methods for   calculating costs

3) Managing budgets – a first approach

      Planning and managing a budget, the general budget, the investment budget and its links to finance, variance and business figures, fundamental notions of and analyzing variance, fundamentals of balanced scorecards and a first approach

(Change management for business transformations
Objectives
The professor will explain the fundamentals of change management and steps for business transformations

Students will interpret the behind the scenes ideas

Non-verbal communication analysis to be a more effective communicator

Extrapolation techniques to recognize tentatives for manipulation

Real-world examples to see how methodology can be applied

Comparing two methods of change management (by profession or by I.T.)

Role plays to learn the art of persuasion

(Problem Analysis and Resolution: choosing & decision making
Objectives
Students will be able to assess the quality of information, be able to distinguish between facts and opinions, and be able to define a problem

Students will be able to use problem-solving methodology, and use it wisely

Students will learn about decision-making tools

Students will learn how to assess, measure, generalize and standardize a solution to a given problem

Coursework

Definition of a problem

Problem-solving methodology

Problem-solving tools (ABC-analysis, fishbone diagrams, fault-tree analysis, the 80-20 rule and so on)

Decision making tools

Solution generalities

(Research and Innovation
Objectives
More and more engineers must incorporate innovation in their skill set; they must work regularly with researchers in industry.  This elective presents the state of research and innovation in France.  At the end of this course students will have greater insight into the world of research and innovation, be aware of the necessity to innovate, discover a potential fit for students to continue in the field of research.  The research facilities at the CISE and IRSEEM will be explored to illustrate the state of research in France.

Coursework

*Research in France (its history, organizations, players, financing, and so on)

*Intellectual property, research and innovation in the private sector, doctorates working in industry

*An example of researchers industry

*An example of researchers in a small company 

*An example of researchers in higher education

(CO2 C5-F) 2nd Year Internship

Evaluation: Report and oral presentation

ECTS credits: 4

8 – ENGINEERING PROJECT

(PI2 C1–F) ENGINEERING PROJECT: 60 hours (2nd Semester)
Objectives
This project is an opportunity for students to

- exercise their initiative and independence, 

- improve their organizational skills (within a team, facing deadlines, and within a budget) and manage their time,

- improve their communication skills,

- as well as providing a real-world situation close to their future professional environments

Coursework

The first stages of the project include the following:

- putting together groups and researching possible projects

- technical and economic feasibility studies

- putting together functional specifications and success strategies

Evaluation: Oral presentation & report

ECTS credits: 4
PROFESSIONAL PROJECT: 20 hours (1st and 2nd Semester)
Objective
To help students to progress towards their professional futures

Coursework
Presence at forums and organized meetings with companies 
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9 – ELECTRICAL ENGINEERING

(GE2 O1-F) Energy Production and Conversion: 14 hours lecture, 4 hours class, 8 hours laboratory (1st Semester)
Coursework

- The different forms of primary energy: solar, wind, biomass, heat pumps, nuclear, and so on.
- Their use, impact on the environment, cost

- How the energy is converted

- Storage problems

- Case study, alternator, mechanical / electric converter

- In-depth study of wind turbines: overview, components and systems, professions, innovations, offshore wind farms

Course Evaluation: Written test

ECTS Credits: 3

(GE2 O2-F) Automation: 8 hours lecture, 4 hours class, 16 hours laboratory (1st Semester)

Objectives
This course will allow students to conduct analyses of simple industrial systems using Grafcet.   Also students will program automated logic controllers using their Grafcet analyses.

Coursework

*Analyses methods and design methodology using Grafcet

*Structure and language of a Siemens controller

*Analysing, programming and testing simple industrial systems

Course Evaluation: Tests on classwork and labwork

ECTS Credits: 2

10 – ELECTRONIC ENGINEERING

(EL2 O1-F) Transistors and Amplification: 10 hours lecture, 8 hours class, 12 hours laboratory (1st Semester)
Objectives 

*To identify fundamental configurations used to set up bipolar junction transistors and field-effect transistors

*To put together the small-signal model of an electronic circuit incorporating several transistors; also using CAD tools to predict how the circuit will behave

*To measure the characteristics of loads in small-signal circuits

*List the elements responsible for limiting bandwidth in a transistor setup

*Calculate the thermal dissipation of a transistor in an electronic circuit

Course Evaluation: Tests on classwork and labwork

ECTS Credits: 3

 (EL2 O2-F) Circuit Functions 1: 10 hours lecture, 8 hours class, 12 hours laboratory (1st Semester)
Objectives 

To learn how to design an oscillator, a phase-locked loop (PLL) system, and a synthetizer

To learn how to calculate the transfer functions of these apparatus and systems

To learn how to choose components for these apparatus and systems while respecting design specifications: 

Coursework
* Structure of oscillators, choosing a quadripole, designing a voltage-controlled oscillator (VCO).

* PLL and phase comparators

* Analog synthesis

* Fractional and dual modulus synthesizers

* Phase jitter

Course Evaluation: In-class quizzes (based on laboratory work) and a written test

ECTS Credits: 2

11 – I.T.

(IN2 O1-F) Website Design and Construction: 2 hours lecture, 5 hours class, 19 hours laboratory (1st Semester)
Objectives 

At the end of this course students will be able to:

· Explain:

· How the internet and Web function together

· What HTTP is

· What a client and web server is

· The role PHP, HTML, CSS and Javascript languages play

· The principal steps of a web-based project

· The importance of validation for web site security

· Design and rollout a web site
· That is dynamic
· That respects the principles of contents separation and presentation
· Respects HTML5, CSS and w3c norms

· Secured against SQL injections and defacement

· Using Git (a version control system) 

Coursework
This course develops the following notions:

· Relation between the Internet and the Web, HTTP, clients and servers, Web languages

· Designing and structuring a website
· Using PHP to work with formulas
· Dynamic websites: preprocessors, sessions, data bases
Labwork involves: 

· HTML: creating hypertext links and inserting photos

· CSS / Javascript: putting together a document and animating it

· Coding a webpage from a given model

Project work will have 3 phases

· Putting together and planning the design and structure

· Creating the website and rolling it out

· Presentation of the site and its hosting service

Course Evaluation: In-class quizzes (based on laboratory work) and a written test

ECTS Credits: 3

(IN2 O2– F) TCP/IP Network Interconnection: 12 hours lecture, 2 hours class, 16 hours laboratory (1st Semester)
Coursework

* Overview of network architecture and norms: characteristics, OSI reference model, TCP/IP model

* IP routing: distance vector, link state, hybrid

* Layer 2 switches: basic functions, transmission, STP (Spanning Tree Protocol), VLANs (Virtual Local Area Network)

* Fundamental principles of configuring Cisco routers and switches: presentation of components, starting processes, configuration files, HyperTerminal configuration, IOS (Internet Operating System) and various configuration modes.

* Basic router configuration: host name, passwords, interfaces, test commands

* Configuring and IP router: configuring static and default routing, dynamic routing (RIP, OSPF, EIGRP)

* Configuring a switch: basic commands, configuring an administrator IP address, managing VLANs (creating, modifying, deleting), creating a trunk, putting a STP into place.

Course Evaluation: In-class quizzes (based on classwork) and a written test

ECTS Credits: 2

12 – EMBEDDED SYSTEMS

(SE2 O1-F) LabVIEW / Instrumentation and Systems: 9 hours lecture, 6 hours class, 45 hours laboratory (1st Semester)
Objectives
· Identify the various elements that make up data acquisition

· From design specifications (doing simple physics measurements incorporating sensors, conditioning electronics and a converter) to be able to identify the essential parameters for data acquisition (resolution, measurements, precision and frequency)

· Select a sensor according to design specifications 

· Explain the phenomenon of aliasing from a sinusoid example and define the cut-off frequency for the aliasing filter

·  Define the elements that make up a LabVIEW program and the user tools to create one

· Describe the types of data that users can control in LabVIEW and their codifications

· Explain the notions of command/control, indicator, constant, function, VI (virtual instruments) and Express VIs

· Using and explaining loops in LabVIEW

· Create a program in LabVIEW made up of loops and with fewer than ten programming elements

· Explain the steps involved in creating a subVI in LabVIEW

· Describe the Measurement and Automation Explorer (MAX) and what it does

· Use MAX to verify and generate analog and digital signals 

· Configure a Data Acquisition (DAQ) depending on the application

· Develop a program in LabVIEW for the acquisition or generating data.   The program must adhere to design specifications and incorporate feedback and property nodes 

Coursework

· Introduction to instrumentation: data acquisition in a measurement and control system, fundamental constituents of data acquisition, instrumentation vocabulary, methodology for studying problems in instrumentation

· Characteristics of data acquisition processes: extent of measurement, precision, resolution, speed, sampling and aliasing 
· Sensor technologies and the associated physics: position encoder, binary position encoder, load cells
· LabVIEW software: discovering the environment, creating and developing programs, functions, VIs, and Express VIs, tools, debugging, programming with data flow, types of data, help, creating with a VI, loops, nodes, graphs, data acquisition, case and sequence structures, tables and documents, personalizing, clusters      
Course Evaluation: In-class quizzes (based on classwork) and a written test

ECTS Credits: 5
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(CI3 C1-F) Electives: 18 hours of class (1st Semester)

( Students choose between the following options
Course Evaluation: In class quizzes or a written test

ECTS Credits: 2

* Identity: a social and personal issue

Objectives

To encourage students to reflect upon and understand the concept of identity

To think about the concept of identity as a complex process, in and out of the working-world

Coursework

· Building identity

· Controversial notions and characteristics building our identities

· Work identities

· The part work plays in building our identities / problems accessing the working-world

· Individual identity as opposed to group identity

· High-level professionals and engineers

* Ethics and Performance

Objectives

Students will learn about how ethics can be applied in companies, see how ethics encourage performance and encourage students to adopt a personal ethical code.
Coursework

· Economic testimonials

· Social testimonials

· Ethics

· Ethical management

· Ethics and freedom

* Economic Intelligence and Vigilance

Objectives

Students will be introduced to the notions of economic intelligence, learn about vigilance (a vital tool in today’s companies)

Coursework

· Fundamental elements of vigilance

· The ubiquity of information

· Vigilance and strategy

· Steps towards vigilance in companies

* Management Issues

Objectives

The professor will teach about and encourage reflection upon management practices.  Students will discover the different dimensions of management, how to make the right decisions, and adopt managerial skills for an engineering career.

Coursework

· Understand the role of a manager

· Elements for effective management

· Tools for success when overseeing others

· The role of a manager and / or coach

* Scientific and Human Truths 

Objectives

This course hopes to make students aware of the cultural diversity within companies, teach students how to understand and deal with a new or unknown situation, and propose ways to act and react when faced with complex interpersonal situations.

Coursework

· A general presentation of ethnology

· Diverse perceptions

· Cultural diversity

· Ethnomethodology

* Health and Security in the Workplace 

Objectives

This course hopes to make students aware of the risks for health and security in the workplace; measuring risks, controlling risk, applying workplace and security legislation, designing an improved security program  
Coursework

· Prevention: what’s at stake

· Legislation for the protection of workers and in the workplace

· Assessing risk

· Dangers

· The principal security management systems

* Human Resources Management

Objectives

Students will learn in depth about the Human Resources Department and its purpose in a company, they will also learn about management techniques within a HR department.

Coursework

· The history of company organization and Human Resources management

· The various purposes of the HR (organization charts)

· Managing people

· Elements of HR management

· Social interaction

· Interview fundamentals

* Sustainable Development and Companies

Objectives

Students will learn about the importance of sustainable development for companies, learn about how it can be applied in companies and learn about the tools to put sustainable development into place within companies.

Coursework

· Overview of the concept

· Sustainable development and companies

· Management solutions

· Sustainable development, communication and companies

· Social reporting

* Companies: Psychological Mechanisms

Objectives

This course hopes to make students aware of the human factors that influence the world of work.  Students will discover the principal psychological mechanisms in place during interpersonal interaction and students will learn about their importance as they apply to the professional world.  Students should learn the tools allowing them to understand and adapt to teamwork and professional hierarchies. 

Coursework

· General presentation of psychology and social psychology 

· Language

· Active listening

· Transactional analysis

· Sophrology

(CI3C2-F) Engineering Careers (students choose between the following options): 33 hours of class (1st Semester)

Course Evaluation for the engineering careers options: At the professors’ discretion

ECTS Credits: 3
( Entrepreneur / Ingénieur Entrepreneur
Objectives

Students will situate professional development within a changing economic context.  They will also be finding their entrepreneurial spirit.

Coursework

· Taking over, developing, and structuring businesses

· The different aspects of starting up

· Skills, talents, and know-how of entrepreneur engineers

· Case studies 

( Quality Engineer / Ingénieur Qualiticien

Objectives

Students will learn about the careers involved in implementing quality and their importance
Students will understand the role quality assurance plays in reliability and competitiveness of products and services.

Students will learn the place of quality in the ever changing business world : globalisation, new techologies, the environment, and so on.

Coursework

· The role of the quality engineer

· Quality: definition and its importance

· The responsibilities of a quality engineer

· The skills and characteristics of a quality engineer

· The importance of quality, its scope and the future of the quality engineering
( Project Engineer-Manager / Ingénieur Chef de Projet
Objectives

Students will learn the meaning of a project for modern company development, and discover their appreciation for teamwork and team evolution. 

Coursework

· Summary of a group project experience (in groups)

· Project management principles
· Team management and motivation

· New ideas and diagnosing obstacles

· A testimonial of a R&D team project leader

· Rights and duties of a project engineer / team leader

( International / Ingénieur à l’International
Objectives

Students will come to understand the importance of an international career, notably for its interpersonal aspects, students will also be learning about intercultural exchanges, management and communication in multi-cultural situations.

Coursework

· An engineer’s place in Europe and the world

· International contexts: globalization, political and geo-economic approaches

· Approaches to multicultural situations

· Fundamentals of international marketing

· Intercultural communication / multinational perspectives of HR departments

· Using knowledge

( Research and Development / Ingénieur Recherche et Développement
Objectives

Students will learn about the place and management of research and development in companies; the purposes of R&D, and understand R&D techniques.

Coursework

· Industry and professions

· R&D techniques

· Information management

· Interpersonal relations

( Business / Ingénieur d’Affaires
Objectives

Students will learn about the professions associated with sales, the specific tools, and develop and master a complete process (from prospecting to final inspection).
Coursework

· The role of a business engineer and their adaptability and flexibility

· The tasks and qualities of a business engineer

· Initiation to negotiation and selling

· Communicating in an increasingly difficult field

* Consultant / Ingénieur Conseil 
Objectives

Students will learn about the different facets of consulting and how to deal with expectations when working with others. 

Coursework

· The consulting market

· The profile of a consulting engineer and putting together projects

· The field and how it works
* Financial / Ingénieur Financier
Objectives

Students will learn about the sought after field of financial engineering and its particular mix of science and financial management; students will also be discovering their dual talents and teamwork skills.

Coursework

· Financial Engineering: its makeup and careers

· Managing financial projects: teams, partners and companies and tools

· Professional communication

· Skills and qualities of financial engineers

* Logistics / Ingénieur Logisticien
Objectives

Students will learn about this branch of engineering (and the role it plays in economic performance) and its various careers which require numerous and varied skills; students will learn about professional evolution thanks to logistics.

Coursework

· Logistics within companies

· Careers and important aspects

· Logistic engineer: at the crossroads between engineering, management and sales

· Professional training

· Skills

· Management and communication

* Production Engineer / Ingénieur de Production
Objectives

Students will learn about:

· various types of processes; 

· how to situate production and production management in how a company works, 

· the economic aspects of production management, 

· planning and production scheduling, 

· the tools for managing flux and understand their impact on overall performance, 

· maintenance and replacement plans for production tools

· the various performance indicators (production and maintenance)

Coursework

· Models and methods for planning and production management
· The tools needed for flux

· Maintenance and equipment

· Human resources

(CI3 C3-F) Recruitment Practice: 3 hours (1st Semester)

Objectives

Students will participate in practice interviews with recruiters then benefit from a performance evaluation.

ENGINEERING PROJET & INTERNSHIPS
(PI3C1-F) Engineering Project: 140 hours (1st Semester)

In the third year the project teams will be finalizing their project, making sure it takes into account previously established specifications previously set fourth after preliminary studies done during the second year.

Course Evaluation: Report and oral presentation

ECTS Credits: 8
(PI3C2-F) Entry-level Engineering Internship

Course Evaluation: Report and oral presentation

ECTS Credits: 5

(PI3 C3-F) Final Internship

Course Evaluation: Report and oral presentation

ECTS Credits: 20
PROFESSIONAL & INDIVIDUAL PROJECT

(PP3 C1-F) Professional and Individual Project (1st Semester)

Course Evaluation: Report 

ECTS Credits: 4

LANGUAGE

(LG3C1-A) English: 28 hours of class (1st Semester)
(  For students with less than 750 points on an official TOEIC this class provides intensive TOEIC preparation

Course Evaluation: In-class quizzes and class participation

(  Students with at least 750 points on an official TOEIC may choose one of the following:

Looking Towards Asia, Really Communicate in English, or Les États-Unis dans Tous Leurs États
Course Evaluation: In-class quizzes and class participation

· Looking Towards Asia

What do high-tech toilets, recycled undergarments and sipping green tea all have in common?  When a dynamic city attracts manga look-alikes wearing disguises designed to be more outrageous than the others, one can begin to wonder about the evolution of the Asian mind. Using Japan, the second economic power in the world as an example, this class will discuss through film, presentations and debates what is happening in Asia today and by the end of the course, students will have a better idea of the Asian work ethic, of the importance of non-verbal communication in meetings, and in negotiating contracts, for example, and if the great desire for economic power and material possessions is destroying the ancient Buddhist teachings of modesty, simplicity, self-discipline and a respect for nature.  This course is taught in English by a professor who has had extensive life experience in Japan.

· Really Communicate in English
This course aims to give students the opportunity to use English in a variety of situations, both professional and social, with the accent very much on “communicate”.  Situations can include simple discussions, socializing, meetings, presentations (of technical material or otherwise), negotiations or even job interviews as required/requested by the students.  Materials used can include newspapers, role-play materials, and audio/video tapes.  Vocabulary acquisition and grammar will depend on the specific needs of the students.  It will also be possible to cover a certain amount of written work, arising from the situations (reports, etc.)

· Les Etats-Unis Dans Tous Leurs Etats

The objective of this course is to discover the good, the bad, and the ugly, of that country that France loves to hate, the United States of America.

Through debates, films, presentations, discussions, and interactive pedagogical activities the students will come to understand their love/hate relationship with the U.S., and why Americans think, act, and say what they do. 

The aforementioned activities will revolve around several themes: Cowboys, American food, politics, and history; their health care system, their attitudes towards money, and the political ideas that founded the country.

Course Evaluation: In-class tests and quizzes 

      ECTS Credits: 3

(LG3C2-F) 2nd Language: 18 hours of class (1st Semester)
(  Students continue with their chosen language.
Course Evaluation: In-class tests and quizzes 

      ECTS Credits: 

2013-2014
ESIGELEC

3rd Year COURSE CATALOG

COMMON CURRICULUM ELECTIVES
ECTS Credits for each Elective: 4
(EG 01-F) Radio Communication (Components & Measurements): 11 hours lecture, 9 hours laboratory (1st Semester)

Objectives

This course gives an overview of microwave and radio frequency systems.  Elementary principles governing these systems as well as the main components used will be studied.  Measuring techniques for both systems will be learned through practice.

Coursework

· Frequency bands and usage, S Parameters, main functions, measuring tools and in-class practice

Course Evaluation: continuous assessment 
(EG 02-F) Fiber Optics and Broadband: 16 hours lecture, 4 hours class (1st Semester)

Objectives

- To be able to calculate the attenuation and the maximum bandwidth of a single-mode or multi-mode fiber optic link according to the optical source

- To be able to assess the importance of various equipment for a WDM (Wavelength-Division Multiplexing) chain

Coursework

Fiber Optics

· Geometric optics, characteristics and typical performance
· Production and cable laying

· Measuring various phenomena with wave optics


· Existing networks

· Optical high bandwidth

· Wavelength-division multiplexing (WDM), optic amplification, optical cross connecting, wavelength conversion

· Calculating link budget

· Evolution of telecom solutions (FTTH / PON)
Course Evaluation: continuous assessment 

(EG 03-F) Design Office – Electrical Network Management: 14 hours lecture, 6 hours laboratory (1st Semester)

Objectives

- To be able to explain the ensemble of issues around the design and development of high and low voltage electrical networks and assessing their performance using CANECO software
Coursework

· Criteria for calculations (Calculation methods for low voltage installations, electrotechnical formulas for standard circuits, rules for calculating protection and cables, parameters for the sources)
· Using software

· Designing high/low voltage networks

· Designing low voltage networks

· Creating and calculating power supply

· Creating, modifying circuits (singlewire) and calculations

· Safety, generators, choosing security set-ups, specific cases, interpreting results

· Power balance

· Builders’ data bases, parameters

· Summary: a project from start to finish

Caneco BT is a “calculation + schematics” software for low voltage electrical installations.  It is the European leader of its sector and it has obtained three technical certificates: NFC 15-100, BS, RGIE.  It defines, cost effectively, the wiring system as well as the distribution devices according to a multi-manufacturer database. It produces diagrams and useful documents for the conception, implementation, control and maintenance work of the installation.

Course Evaluation: continuous assessment 

(EG 04-F) Programmable Logic Devices: 12 hours lecture, 8 hours laboratory (1st Semester)
Objectives

- To be able to list the various technologies of programmable logic devices

- To describe the architecture of these devices

- Develop, code and test a VHDL language program describing a sequential system

- Do testing and simulations with VHDL

- Deal with the steps implicated with design

- Design a simple system using development environments

Coursework

· The fundamental notions of PLD

· PLD: families, technologies, architecture

· Choosing a PLD

· Associated tools and languages

· Logic systems design (VHDL) language

· Overview of combinatory and sequential logic

· Designing a machine with CPLD (Complex programmable logic device)
· Mini-project
Course Evaluation: continuous assessment 
(EG 05-F) TCP / IP Architecture and Network Security: 20 hours lecture (1st Semester)
Objectives

The majority of applications in companies rely on TCP/IP protocols.  It is therefore necessary to draw students’ attention to the various issues and problems of this architecture.  At the end of the course students will be able to


- explain the origin of security cracks in I.T. or telecommunications networks


- summarize the types of attack in fixed and mobile networks


- describe the various security techniques used in a typical local company network

Coursework

· TCP/IP protocols
· Functions and characteristics of communication protocols

· IPv6 architecture

· Origins of system cracks leading to hacker attacks

· The various types of attacks (scanning, DoS)

· IPsec and TLS security techniques 

Course Evaluation: continuous assessment
(EG 06-F) Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory (1st Semester)

Objectives

At the end of this course students will be able to:

1.  develop an graphic application (using Visual Studio.Net) in Visual Basic.Net depending on given conditions


- using the principle functions of Framework.Net (graphics, Timer, ADO.Net, ZedGraph, StreamReader, 
Stream Writer)


- putting together the majority of graphic elements


- managing exceptions


- using functions such as reading and file writing


- using a connection to data bases 


- while respecting programming norms (comments, naming, presentation, etc.)

2. use MSDN (MicroSoft Developer Network) user guides

3. test and debug a graphic application developed using Visual Basic.Net

4. import and use a .Net or .com element in a Visual Basic.Net application

5. explain


- the general architecture of a Framework.Net by listing its major components


- the principle of MSIL


- what an Assembly is


- the advantages and disadvantages of Framework.Net, Vidual Studio.Net and be able to compare them to Eclipse

Coursework
· Presentation of Framwork.Net

· Presentation of Visual Studio.Net (using IHM, developing a graphic interface, Visual Basic.Net language, events programming, non-graphic elements and advanced functions)

· Project work

Course Evaluation: continuous assessment 
(EG 07-F) Solar Energy Installation: 5 hours lecture, 15 hours laboratory (1st Semester)
Objectives

To learn how to size solar energy installations while accounting for technical, administrative and financial concerns

Coursework

Estimating solar energy production, principles, sizing, characteristics of solar cells, technologies, recycling, security, lightening arresters, economic concerns, administrative concerns, players involved, and so on.

Course Evaluation: continuous assessment
(EG08-F) Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory (1st Semester)
Objectives

At the end of this course students will be able to

- name and list the functions of the various elements which make up a mobile robot (mobot)

- describe the architecture of a mobot

- design, code and test an algorithm allowing a robot to move and avoid obstacles

- list the issues relating to mobots: modelling, path planning, tracking, and navigating
Coursework

· Introduction to mobile robotics

· Sensors used in mobile robotics

· Modeling and control laws for mobile robotics

· Tracking

· Navigating and trajectory manoeuvrability
Course Evaluation: continuous assessment
(EG09-F) Basics of System Identification: 12 hours lecture, 8 hours laboratory (1st Semester)
Objectives

The field of system identification uses statistical methods to build mathematical models of dynamical systems from measured data. System identification also includes the optimal design of experiments for efficiently generating informative data for fitting such models as well as model reduction.

At the end of this course students will be able to deal with real-world situations encountered in industry such as:

- Which tests to carry out (signal form, frequency, amplitude, etc.)

- Which model to choose once measured data has been acquired (Indeed some may be simpler or more complex).  There are methods adapted to specific situations that allow correction without the specific knowledge of the open loop transfer function.

-  Is the model satisfactory?  When in the process of identification a simple model can provide a model of a control system that is different from what was expected.  If the variation is too great another more adapted model must be chosen and used.
Coursework
Modelling and identifying

· Introduction to identification 

· Estimating system parameters (ARMAX model: Auto Regressive Moving Average with eXternal inputs) 

· Traditional identification methods 

· Model methods 

· Statistical estimation methods of linear model parameters

· Real-time identification using recursive least-squares method

MAJOR ARI:
INDUSTRIAL AUTOMATION AND ROBOTICS

REQUIRED COURSEWORK

INDUSTRIAL AUTOMATION & SIGNAL PROCESSING 

(ARI 301-F) Dynamic Models: 11 hours lecture (1st Semester) 
        and (ARI 302-F) Lab: Dynamic Models: 9 hours laboratory (1st Semester) 
Objectives

This course will present the techniques and tools and methods necessary for the analysis, design and simulation of dynamic models.  This course is aimed at the design of systems, which bring together components and also sub-assemblies, similar to industrial installations.
At the end of this course students will be able to:
- model a simple system by using equations
- take a complex system and simplify it

- identify model parameters using certain techniques (ARX and ARMAX)

Coursework
· Introduction to identification and modelling processes
· Goals and choices for modelling

· Techniques for reducing models

· Identifying nonparametric regression models

· ARX (Auto Regressive model with eXternal inputs)  and ARMAX Auto Regressive Moving Average with eXternal inputs)  models (P, PI, PID controllers)

· Recursive and optimization methods

Course Evaluation: continuous assessment of laboratory work and a final test 
ECTS Credits: 2        
(ARI 303-F) Control Theory: 12 hours lecture (1st Semester)
        and (ARI 304-F) Lab: Control Theory: 8 hours laboratory (1st Semester) 
Objectives

Theoretical and practical application of control theory have yielded a better understanding of the field and validated results of industrial processes in various fields such as petrochemical, aeronautics, automotive and so on.  The goal of this course is to show a methodology, the techniques and tools necessary for the analysis, design and simulation of dynamic system control laws.  Students will learn to approach the study and analysis of processes while considering real-world constraints (time, energy and quality for example) and then apply what they have learned to industrial installations.

Coursework
· General concepts of adaptive control

· Adaptive control techniques

· Internal model control systems / model predictive control systems

· Optimization of discreet control systems

Course Evaluation: continuous assessment of laboratory work and a final test
ECTS Credits: 1
(ARI 305-A) Advanced DSP (Digital Signal Processing): 11 hours lecture – Course in English (1st semester)
and (ARI 306-A) Lab: Advanced DSP: 9 hours 
Objectives: To master advanced DSP techniques

Coursework

· Random variables

· Random processes

· Signal models (AR, ARMA: autoregressive moving average models, and so on)

· Statistics tests to detect events

· Time-frequency and wavelets

Course Evaluation: continuous assessment of laboratory work  and a final test
ECTS Credits: 2       
(ARI 307-A) Reliability: 11 hours lecture – Course in English (1st semester)

and (ARI 308-A) Lab: Reliability: 9 hours 
Objectives
To present the methodology, concepts, techniques and tools necessary for assessing reliability

The goal is to make the reliability, availability, maintainability as well as the safety of industrial systems better

Coursework

· Fundamental concepts for reliability

· Traditional analysis techniques and methods

· Advanced analysis techniques and methods

· Case studies

Course Evaluation: a written test and continuous assessment of laboratory work
ECTS Credits: 1
ROBOTICS

(ARI 309-F) Functional Analysis – Robotics & Automation I: 22 hours lecture, 10 hours, 8 hours laboratory (1st Semester)
Objectives

At the end of this course students will be able to

· Apply basic methods of functional analysis to simple design specifications
· List the hardware and software from a FAST (Function Analysis System Technique) analysis as well as putting together a diagram of necessary functions
· Establish entry and exit parameters as well as sizing parameters for each of the necessary functions
· Apply a modelling method to a mechanical structure
· Use a functional analysis to design control in a FAST format
· Size sensors as well as the electronic and digital processes to meet the requirements of a simple design specification
· Choose an industrial speed-change drive unit depending on the type of control 
· Apply a specific analysis method to an existing automated system
· Develop a HCI (Human-Computer Interaction) graphic from a simple application using Siemens materials
· Understand the vocabulary used and the types of architectures offered by companies such as Siemens and Schneider

Coursework

Functional analysis
Functional analysis for a robotic set-up

Definitions of functions to work on


*F1. Robot design and modelling 


*F2. Actuator control


*F3. Instrumentation


*F4. Integration


*F5. Robotics


*F6. Looking at the whole system

Course Evaluation: written tests
ECTS Credits: 2      
(ARI 310-F) Automation (Automatic Control Systems): 8 hours lecture, 3 hours class, 9 hours laboratory (1st Semester)
Objectives

To be able to put together an industrial system taking into account production, maintenance, man-machine interface and industrial communication networks.

Coursework

· Designing programs with Schneider automation
· The man-machine interface

· Industrial networks
Course Evaluation: a written test 
ECTS Credits: 1
MAJOR ARI: 
CORE CURRICULUM ELECTIVES
(ES 40-F) Diagnosis of Industrial Systems: 11 hours lecture, 9 hours laboratory (1st Semester)
Objectives

Today one of the most important issues in automation is reliability, availability, and operational safety of technological processes.  Indeed, the automation of production processes has used optimization techniques to increase productivity by implanting high-performance controls.  

At the end of this course students will be able to:
- understand the architecture of surveillance systems

- develop surveillance and diagnostic systems (depending on a given situation)

- establish detection methods to determine if functions are viable

- analyze data yielded by a system to determine its state
- use a methodology to reduce the time of intervention

Coursework
· General notions of industrial process monitoring

Structures of industrial processes


The necessity of reliable information


Functions of monitoring systems


Principles of detection and tracking                  


Examples of applications

· Fault detection in continuous-time systems


 Defaults with sensors

 Classifying detection methods

 Pattern Recognition (PR)

· Detection by state variable estimation


State observers


Reduced variable state observers


Detection methods using observers 

· Fault detection by parametric model

· Data validation of complex systems

· Optimal placement of sensors

· Decision making 

Course Evaluation: a written test and continuous assessment of laboratory work
(ES 41-F) Functional Analysis – Robotics & Automation II: 40 hours laboratory (1st Semester)
Course description currently being written

Course Evaluation: evaluations of labwork
ECTS Credits: 8
(ES 42-F) no course or course description
(ES 43-F) Advanced Control for Diesel Motor Design - (1st Semester) 10 hours lecture, 4 hours class, 6 hours laboratory (1st Semester)
Course description currently being written

       Course Evaluation: a final written test

COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours

EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory

EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

MAJOR ASR:

NETWORKS AND ARCHITECTURE SECURITY

IMPLEMENTING COMPANY NETWORKS

(ASR 301-F) Computer Security Auditing: 12 hours lecture, 8 hours class (1st Semester) 
Objectives

Information systems require management that is both preventive and reparative; this type of management is known as security auditing.  To demonstrate and explain computer security auditing issues; students will consider case studies allowing them to better understand auditing processes.
At the end of this course students will be able to:

*Describe the principle standards to follow


*Complete a security audit


*Analyze the results of an audit

Coursework

· Why audit?

· General approach to security auditing

· Audits and norms

· How-to and methodology according to type

· Tools

· Case studies

Course Evaluation: a final test

ECTS Credits: 1
(ASR 302-F) Switching in Wide Area Networks (WAN): 16 hours lecture, 4 hours laboratory (1st Semester)

Objectives

This course allows students to acquire the skills and knowledge to be able to configure a WAN network (RNIS, Frame Relay and MPLS/VPN), Wifi, and IGPs on Cisco routers and switches.

At the end of this course students will be able to:

· Describe the major characteristics of ISDNs (Integrated Services Digital Network), Frame Relay, and MPLS (Multiprotocol Label Switching) / VPNs (Virtual Private Network)
· Describe how certain protocols work (OSPF –Open Shortest Path First; and EIGRP-Enhanced Interior Gateway Routing)
· Describe how a Wifi network functions
· Install and configure a small network
· Identify and analyze the protocols used
Coursework

· ISDNetworks
· Frame Relay networks
· MPLS/VPNetworks
· OSPF and EIGRP routing
· Wifi networks
Course Evaluation: continuous assessment of laboratory work
ECTS Credits: 1
(ASR 03-F) TOIP/VOIP: 16 hours lecture, 16 hours laboratory (1st Semester)

Course description currently being written

NETWORK MANAGEMENT 

(ASR 303-A) Network Design and Sizing: 20 hours lecture – Course in English (1st Semester)
Objectives

Putting together a company network requires being able to consider various scenarios; the objective of this course is to show the various phases of design and development of company networks.
At the end of this course students will be able to 


*Explain the simulation phases of a telecommunications system


*Assess the performance of a network

Coursework

· The various types of commutation and virtual circuits

· The master plan of an information system

· The theory of queues

· The capacity of a system for the wait state

· The Poisson process and exponential distribution

· Performance simulation and assessment  

Course Evaluation: a final written test

ECTS Credits: 2
(ASR 304-F) Network Security–Deployment Strategies (Checkpoint NGX): 44 hours lecture, 6 hours class (1st Semester)

Objectives

At the end of this course students will be able to:

· Explain how Checkpoint NGX functions

· Install a Checkpoint NGX firewall

· Configure simple and complex security solutions

· Configure address translation using Checkpoint

· Explain and configure three types of authentication using Checkpoint

· Put together VPNs (Virtual Private Networks)

Coursework

· Introduction to network security

· Installing Checkpoint NGX

· Security rules

· Address translation

· Authentication

· VPNs

· Network management and designing I.T. and telecom networks

Course Evaluation: a final test and continuous assessment of laboratory work
ECTS Credits: 3
NETWORK DESIGN 

(ASR 305-F) ISDN (Integrated Services Digital Networks) and Broadband Networks: 20 hours lecture, 10 hours class (1st Semester)
Objectives

At the end of this course students will be able to:

· Explain the evolution of ISDNs and ATM (Asynchronous Transfer Mode)
· Put together solutions for WAN architecture (to interconnect distant sites)

· Use MPLS (Multiprotocol Label Switching) to manage traffic

Coursework

· LAN (Local Area Network) topologies

· Service integrated digital networks

· Frame relay and synchronous digital hierarchy 

· Asynchronous transfer techniques (ATM) and quality of service

· MPLS (Multiprotocol Label Switching) 

Course Evaluation: final test

ECTS Credits: 2
MAJOR ASR: 

CORE CURRICULUM ELECTIVES
(ES 26-A) Mobile Network Architecture: 20 hours lecture – Course in English (1st Semester)
Objectives 

Being mobile is and will stay a fundamental element of today’s economy.  In order to fulfill the need for mobility various network architectures have been developed.  

At the end of this course students will be able to:

· Describe mobile telecom network architecture

· Explain the evolution of aforementioned solutions

· Assess the consequences of these innovations on company networks

Coursework
(GSM) Global System for Mobile communications)

· Introduction, services, and system architecture

(GPRS) General Packet Radio Service

· Principles

· GPRS network architecture

· Radio and network sub-systems

· Notions of  Access Point Name (APN) and Packet Data Protocol (PDP) context

· Key procedures: Roaming, billing

 (UMTS) Universal Mobile Telecommunications System

· Main goals for 3G Spectrum and radio interfaces

· Architecture characteristics

· Going from GSM/GPRS to UMTS R99

· UMTS evolution

(WAP) Wireless Application Protocol

· General presentation, coding theories, and WAP architecture 

Course Evaluation: a final test

(ES 27-F) Ad Hoc Networks: 20 hours lecture (1st Semester)
Objectives

Today communication technology has become independent of pre-installed infrastructures in order to create a network.  Mobile equipment can form a spontaneous network structure.  At the end of this course students should be able to explain how Ad Hoc networks can be set up.

Coursework

· Introduction to (WLAN) Wireless Local Area Networks
· IEEE 802.11p architecture

· Vehicle Ad Hoc Network (VANET) Technologies 

· Proactive and reactive MANET (Mobile Ad hoc Network) protocols 
· Data transfer
· Security aspects for inter-vehicle communication
Course Evaluation: a final test

(ES 28-F) Transmission Techniques: 20 hours lecture (1st Semester)
Objectives

Today I.T. and telecom have come together to become part of the overall services of telecom and internet service companies.  To help students understand this technical challenge, students (at the end of this course) will be able to
· describe the technical specifications for the 3rd Generation Partnership Project (3GPP) and how audio/video services on mobile networks are handled

· analyze the evolution of the markets leading up to today’s offers

Coursework
· SMS and MMS

· Merging technologies 

· Session Initiation Protocol (SIP)

· Managing mobility

· Security issues

· Information transfer

· Evolved Packet System (EPS)

· Packet Switched Streaming (PSS)

· Integrated Mobile Broadcast (IMB)

· Long Term Evolution (LTE)

· WiMax

· Company services and case studies

Course Evaluation: a final test

COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours

EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory

EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR EDD: 

ENERGY AND SUSTAINABLE DEVELOPMENT

POWER ELECTRONICS

(EDD 301-F) Power Electronics: 12 hours lecture, 4 hours class, 4 hours laboratory (1st Semester)
 Objectives

At the end of this course students will be able to:

* describe the various designs of switching mode power supply and be able to size them

* control the speed of electric motors that work with multilevel converters and scalar control

Coursework

Switching mode power supply

· Buck Power
· Boost converter

· Buck-boost converter

· Inductive flyback
· Isolating transformers in power electronics

· Flyback power supply

· Asymetrical half bridge flyback

· Multiple output flyback power supplies

· Forward power supply

· Asymmetrical half bridge flyback
Vector control
· asynchronous motors

· control limits
· modelling asynchronous motors

· Park and Clarke transforms

· estimating electrical quantities

· examples of calculations

Course Evaluation: a final test and continuous assessment of laboratory work

ECTS Credits: 2
NEW TECHNOLOGIES IN ENERGY
(EDD 302-F) Energy Efficiency: 32 hours lecture, 8 hours laboratory (1st Semester)
Objectives

To learn about integrating energy systems into buildings
Coursework

· Heating and types of heating

· Physical conditions: materials, heat transfer, thermal exchanges

· Case study: thermal inertia, thermal dynamics

· Natural ventilation

· 2005 thermal regulations

Course Evaluation: a final test


ECTS Credits: 3
(EDD 303-F) Fuel Cells: 14 hours lecture, 6 hours laboratory (1st Semester)
Objectives

Incorporating fuel cells into various systems

 Coursework

Part 1 – Hydrogen fuel cells

1) Fuel Cells: the ultimate anti-pollution solution?


- Overview of functioning principles


- Environmental constraints, greenhouse gases, the Kyoto protocol


- Comparison to chemical batteries

2) The technologies that address the majority of needs


- Low / High temperatures, solid / liquid electrolytes


- Mobile and stationary applications: from 1 watt to 1 megawatt


- Types of fuel: hydrogen, methanol, biofuel


- Summary: advantages and drawbacks

3) Is hydrogen better than hydrocarbon?


- Characteristics physico-chemical


- Safety measure and security standards

Part 2 – Numerous applications

1) The 5 kW fuel cell 


- different models


- incorporating into an electrical system

2) The challenge of land transport


- Cost, hydrogen storage issues, cooling

3) A solution for river-sea transport 

Part 3 – Preserving hydrogen


- steam reforming, electrolysis, thermolysis


- compatibility with renewable energies

Course Evaluation: a final test


ECTS Credits: 1
RENEWABLE ENERGIES
(EDD 304-F) Smart Grid: 20 hours lecture (1st Semester)

The objective of this course is to introduce the concept of Smart Grid which is a bi-directional electric and communication network that improves the reliability, security, and efficiency of the electric system for small to large-scale generation, transmission, distribution, and storage. It included software and hardware applications for dynamic, integrated, and interoperable optimization of electric system operations, maintenance, and planning; distributed generation interconnection integration; feedback and controls at the consumer level”.

PROGRAMME

· PIntroduction and Definitions

· Conceptual Mode

· Stakeholders & Drivers

· Applications & Technologies 

· Advanced Metering Infrastructure

· Smart Meter

· Distribution Grid Management

· Advanced Control systems

· Renewables Integration

· Energy Storage

· Electric Vehicle Integration.

Course Evaluation: a final test


ECTS Credits: 1
(EDD 305-F) Wind Turbines: 14 hours lecture, 4 hours class, 12 hours laboratory (1st Semester)
Objectives

Students will learn how to size and optimize a wind farm

Coursework

Theories of wind, wind energy potential, fundamental principles, digital simulations of rotor blades, machines, converters, sizing, optimizing wind energy, software tools, legislation, administrative steps, pricing, installation of wind turbines and maintenance

Course Evaluation: a final test and continuous assessment of laboratory work

ECTS Credits: 2
(EDD 306-F) Geothermal Energy and Heat Pumps: 7 hours lecture, 3 hours class (1st Semester)
Objectives

For students to learn the principles of heat pumps and the physics associated with their use

Coursework

Measuring the heat needs for habitation and workplaces, fundamentals of thermodynamics, heat pumps (principles, various technologies, sizing and case studies), the field of geothermic heat and networks and examples.   

Course Evaluation: a final test


ECTS Credits: 
MAJOR EDD: 

CORE CURRICULUM ELECTIVES
(ES 40-F) (Static) Converter Design: 20 hours laboratory (1st Semester)
Objectives
Working from functional specifications the engineering student should be able to handle switching mode power supply (SMPS) design, assessment, sizing, and creation.
Coursework

Students will put into practice pre-existing knowledge about electronics and power electronics for SMPS (forward conversion type) schematics and design.  The various steps are as follows:

· Designing 3-winding transformers, their magnetic circuits, the number of turns, sizing the copper wire, the skin effect, and so on.
· Designing components for power electronics, MOS and 

· Designing filtering elements 
· Transistor control

· Calculating and allowing for regulation
Course Evaluation: continuous assessment of laboratory work
(ES 41-F) Photovoltaics: 14 hours lecture, 6 hours laboratory (1st Semester)
Objectives

Students should learn how to respect functional specifications in a tender for a photovoltaic installation
Coursework

· Estimating electrical output (using PVSOL software) of a photovoltaic installation


· Shade Analysis for solar site assessment (using Solometric’s tool Suneye)
· Choosing and specifying elements of a photovoltaic installation (PVSOL software)

· Calculating the necessary protections and hooking up installations to a power grid (SolarCalc software)
Course Evaluation: final written test
ECTS Credits: 4
(ES 42-F) Design Office –Network Management: 8 hours class, 12 hours laboratory (1st Semester)
Objectives

To explain the ensemble of issues around the design and development of high and low voltage electrical networks and assessing their performance using TR-CIEL and CANECO software

Coursework

· Criteria for calculations


Calculation methods for low voltage installations


Electrotechnical formulas for standard circuits


Rules for calculating protection and cables


Parameters for the sources

Grounding

Protection for circuit breakers and fuses
Tripping for security measures
· Using software

· Designing high/low voltage networks

· Designing low voltage networks

· Creating and calculating power supply

· Creating, modifying circuits (singlewire) and calculations

· Safety, generators, choosing security set-ups, specific cases, interpreting results

· Power balance

· Builders’ data bases, parameters

· Summary: a project from start to finish

Caneco BT is a “calculation + schematics” software for low voltage electrical installations.  It is the European leader of its sector and it obtained three technical certificates: NFC 15-100, BS, RGIE.
It defines, cost effectively, the wiring system as well as the distribution devices according to a multi-manufacturer database. 
It produces diagrams and useful documents for the conception, implementation, control and maintenance work of the installation.

Course Evaluation: continuous assessment of laboratory work
(ES 43-F) Ecodesign: 20 hours laboratory (1st Semester)
Objectives

Ecodesign is the reduction of environmental impacts throughout entire product life cycles by improved product design.  From the first stages (extraction of raw materials and manufacture) to marketing and distribution, the use of, and finally the disposal of the product, it’s important to consider all the environmental impacts (consumption of raw materials, water, energy, creation of waste and pollution).
The goal of this course is to look at the issues surrounding ecodesign and the modern methods for production.

Coursework

Definition of ecodesign, life cycle analysis, environmental impact studies, cradle to the grave management

Course Evaluation: continuous assessment of laboratory work
COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours

EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory

EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR GET: 

ELECTRICAL ENGINEERING AND TRANSPORT


ENERGY RESOURCES ENGINEERING

(GET 301-A) Electrical Distribution and Transport Networks: 14 hours lecture, 6 hours class - Course in English)
and (GET 302-A) Laboratory - Electrical Distribution and Transport Networks: 6 hours 
Objectives

This course presents production, transport and distribution systems for electric energy.  Students will learn how to do “load flow” calculations; they will also learn about setting and calibrating electrical systems, and some necessary precautions for electrical systems and equipment.
Coursework

· Electric network interconnection and transport of electricity   
 

· Electric networks and power distribution, modelling, the mathematical equations

· Setting the voltage 

· The limitations for reactive power flow

· Voltage control

· Frequency control

· Precautions and security issues

Course Evaluation: continuous assessment of laboratory work and a final test

ECTS Credits: 2
(GET 303-F) Renewable Energies (Wind Turbines & Photovoltaics): 14 hours lecture, 6 hours class (1st Semester)

Objectives

The professor will present renewable energy resources and electric solutions.
Coursework
· Diverse electricity producing technologies

· Scientific, economic, and environmental issues

· The situation in France and in the world

· Renewing energy production facilities

Course Evaluation: a final test

ECTS Credits: 1

MACHINES & CONVERTERS

(GET 304-A) Advanced Power Electronics: 18 hours lecture, 6 hours class – Course in English (1st Semester)

and (GET 305-A) Laboratory – Advanced Power Electronics: 6 hours

Objectives

At the end of this course students will be able to:

* master certain principles of power electronics

* describe the various designs of switching mode power supply and be able to size them

* control the speed of electric motors that work with multilevel converters and scalar control

Coursework

· New power electronics structures

- soft switching, multi-level, resonant converters

· Switching mode power supply

- Buck Power

- Boost converter

- Buck-boost converter

- Inductive flyback

- Isolating transformers in power electronics

- Flyback power supply

- Asymetrical half bridge flyback

- Multiple output flyback power supplies

- Forward power supply

- Asymmetrical half bridge flyback

· Vector control

- asynchronous motors

- control limits

- modelling asynchronous motors

- Park and Clarke transforms

- estimating electrical quantities

- examples of calculations

Course Evaluation: continuous assessment of laboratory work and a final test

ECTS Credits: 2
(GET 306-F) Power Electronics Project: 20 hours laboratory (1st semester)

Objectives
Working from functional specifications the engineering student should be able to handle switching mode power supply (SMPS) design, assessment, sizing, and creation.

Coursework

Students will put into practice pre-existing knowledge about electronics and power electronics for SMPS (forward conversion type) schematics and design.  The various steps are as follows:

· Designing 3-winding transformers, their magnetic circuits, the number of turns, sizing the copper wire, the skin effect, and so on.

· Designing components for power electronics, MOS and 

· Designing filtering elements 
· Transistor control

· Calculating and allowing for regulation

Course Evaluation: continuous assessment of laboratory work
ECTS Credits: 1

ENERGY AND TRANSPORT 

(GET 307-F) Machine Control: 11 hours lecture, 3 hours class, 6 hours laboratory (1st semester)

Objectives
To study principles of control in flux
Coursework
· Park transformation, modelling using the D-axis and the Q-axis
· Control loop, advantages of the method for various applications

· Machine variators
Course Evaluation: a final test

ECTS Credits: 2

(GET 308-F) Vehicles and Communication Networks: 16 hours lecture, 4 hours laboratory (1st Semester)

Objectives

To develop and design embedded electronics systems using CAN and LIN

To analyze existing structures and architectures

Coursework

· Economic aspects of the automobile industry

· Mechanical / electronic interfaces

· Electronics and their functions in automobiles
· Embedded systems architecture 

· Examples of making functions electronic

· Bringing multiple functions together (ABS, airbags, fuel injection, etc)

· New types of sensors

· TOR, PWM (Pulse Width Modulation), LIN (Local Interconnect Network), CAN (Controller Area Network)

· Innovation (multimedia, 42V)

· Computers, microprocessors, DSP (Digital Signal Processing), multiplexing, software

· Design specifications and limitations

· Examples of development

· CAN protocol: formatting a CAN bus data frame
· Description and characteristics of exchanges: encoding

· CAN physical layer

· Modes for management

· External characteristics

· Tools and components

· Examples of applications

· Exchange principles

· Error detection and processing
Course Evaluation: a final test


ECTS Credits: 1

 GET: 

CORE CURRICULUM ELECTIVES
(ES 01-F) Design Office – Calls for Tender: 20 hours lecture (1st Semester)

Objectives

This course explores an engineering project in the field of the GET major and may encompass all the steps such as installation, equipment or special electric machines.
Coursework
· Project specifications and technical descriptions

· Creating, designing and completing projects

· Feasibility studies

· Digital simulations and calculations

· Project follow-up

· System comparisons

· Client document management

· Technical assistance

Course Evaluation: an oral presentation
(ES 02-F) Control Engineering and Distributed Control Systems: 9 hours lecture, 9 hours laboratory (1st Semester)

Course description and objectives currently being written

Course Evaluation: continuous assessment of laboratory work

ECTS Credits: 4  

(ES 03-F) Industrial Risks: 20 hours lecture (1st Semester) 

Objectives

This course provides students the opportunity to analyze and study industrial risks and dangers as well as learn about prevention and protection.
Coursework

Harmonic pollution in electrical networks and industrial zones


○ Harmonic quantity


○ Main disturbances brought on by harmonic currents and voltage

○ Acceptable limits, recommendations and standards

○ Generators of harmonic current (or polluters)

○ Electric networks with polluters

○ Problems and solutions: passive and active harmonic filters

Risks, norms, regulations, prevention and protection against electrical fires, explosions and so on.

○ Risk analysis for fires


○ The origins of fires 

○ The consequences of fires

○ Certification

○ Reliability of security devices

Lightning on electrical networks

○ The different types


○ Lightning’s effects


○ Protection against lightening
Course Evaluation: a final report
(ES 04-F) Control and DSP (Digital Signal Processing): 8 hours lecture, 3 hours class, 9 hours laboratory (1st Semester) 

Objectives

To study the principle DSP algorithms and their link to DSP architecture 

To acquire the skills necessary for design, creating algorithms for control 

To apply the tools of DSP
Coursework

· Fundamentals of DSP

· Fields where DSP is used

· Internal architecture

· Interfacing systems

· Data formats

· Tools for design and development

· DSP algorithms (in order to master the fundamental concepts and methods for DSP)


Concepts: spectral distribution, convolution, discrete Fourier transforms, rapid Fourier transforms, Z transforms


Methods: filtering, numerical control, generating signals

· Generating control algorithms

· Programming

Course Evaluation: continuous assessment of laboratory work and final test

COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours

EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory

EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR GSI: 

INFORMATION SYSTEMS ENGINEERING


PROGRAMMING

(GSI 301-F) PL/SQL and Databases: 5 hours lecture, 15 hours laboratory 

Objectives
*Write PL/SQL modular programs to extract and manipulate information from a database, using if necessary dynamic SQL statements

* Automate information processing using triggers

* Design and implement exceptions and packages

* Use appropriate structure to implement the specified functionality

Coursework

· General overview of PL/SQL

· Interaction with the database (one row and multiple rows)

· Functions & procedures (exceptions)

· Triggers (exceptions) 

Course Evaluation: continuous assessment of laboratory work

ECTS Credits: 1
(GSI 302-F) Developing Smartphone Applications: 10 hours lecture, 20 hours laboratory (1st Semester)

Objectives

At the end of this course students will be able to 
· write a program able to geolocate and show the position of the phone on a Googlemaps map
· write a program that interacts with SMS and calls

· put into place and use an Eclipse + plug-in Android environment

· write a program that will interconnect two activities by using Intent

· write a program with approximately 5 activities to manage with their associated events

· deal with persistent data management on mobile equipment (data base and text files)

· write a program interacting with a web server by using an HTTP request

· create an application using a .apk file format

Coursework

· The Android platform

· Discovering activities

· Creating user interfaces

· Inter-application communication

· Persistent data

· Network management

· Telephoning

· Geolocalisation

· Publishing an application
Course Evaluation: continuous assessment of laboratory work
ECTS Credits: 1
(GSI 303-F) Programming Project: 8 hours lecture, 32 hours laboratory (1st Semester)

Objectives

1. To design and develop a WEB JEE application as well as an Android smartphone application with a 20-person team
2. Write design specifications from a pre-determined project list (functions, Use Case, IHM, Planning, limitations)

3. Write a development document (class diagram of data bases)

4. Explain the role of a given software architecture for a project (MVC2 architecture)

5. To use a version control tool to share files with other developers

6. Complete one or several steps of the project including the following: data bases (Mysql), Data Access Objects (DAO) layer, Data Transfer Objects (DTO) layer, model, view, testing, updating a Gantt diagram

7. To work with a team towards a common goal

8. To respect the class diagram in order to bring together the various steps of a project

9. To develop software the respects given design specifications

10. To debate the value of a well-written set of design specifications, detailed design, rigorous testing, and open communication between team members

11. To analyze mistakes made in order to make specific recommendations for future projects

Coursework

· Writing design specifications

· Writing a development document
· Presentation of project steps and division of tasks

· Completing the various steps and testing each step

· Bringing it all together

· Feedback from the experience and overall project assessment
Course Evaluation: continuous assessment of laboratory work
ECTS Credits: 3
MAJOR GSI - IR (Informatique en Réseau) 

NETWORK COMPUTING (1)

(GSI 304-F) J2EE Web Applications Development: 9 hours lecture, 21 hours laboratory (1st Semester)

Objectives

To work with the technologies used in companies today
* Use the advanced Java 7 features
* Developing with EJB 3


EJB session, entity, and messages
* Developing with JBoss

* Developing with Spring


Dependency injection


Advantages for tests

Coursework
· Java 7

· EJB3

Course Evaluation: continuous assessment of laboratory work

ECTS Credits: 2

(GSI 305-F) JAVA Framework: 6 hours lecture, 14 hours laboratory (1st semester)

Objectives
To work with a given Web Java application (of approximately 4 pages), based on the use of Struts 1: the application has the following characteristics:

A formula with data validation by Struts


Approximately 4 Struts actions


A MySql database for storing and reading information


Property files


Connection pooling to access a database

Coursework
· JUnit tests
· Maven 2 Frameworks

· Hibernate and tables

· Putting together hibernate with several tables

· Fundamentals of JSP, presentation of MVC2 and Struts 1

· Using Struts 1 Framework

Course Evaluation: continuous assessment of class and laboratory work

ECTS Credits: 1

(GSI 306-A) Web Services: 5 hours lecture, 15 hours laboratory – Course in English (1st Semester)

Objectives

* To use Java to create a simple Web service and putting it on an application server
* To create a web services client able to receive data and show the results from a website

* To be able to explain the role that publically accessible standards play in web services development

* To produce HTML documents that transfer data

* To be able to explain each of the parts involved in a SOAP message

* To be able to put together a SOAP message that interacts with a web service
* To be able to explain each of the parts that make up a Web Services Description Language (WSDL) document

* To be able to access a web service when the WSDL description is known

Coursework
- Introduction to Web Services

- Introduction to web standards

- Web Services architecture

- The Web Services protocol stack

- SOAP


- Introduction


- Parts of a SOAP Message: envelope, header, body


- Remote Procedure Calls (RPC) using SOAP


- SOAP Data Types


- SOAP Faults (error handling)


- SOAP Transports

- Calling Web Services

- Introduction

- HTTP requests

- Calling Web Services from a browser

- Web Services Description Language (WSDL)

- Creating SOAP Messages from WSDL

- Sending and receiving SOAP messages

- Implementing Web Services with Java


- Introduction


- Implementing a basic module


- Module description using xml


- Module description using WSDL


- Module deployment as a Web Service

- Integrating Web Services


- Introduction


- Basic HTML


- HTML generation using jsp


- Calling a Web Service using jsp


- Putting it all together

Course Evaluation: continuous assessment of laboratory work

ECTS Credits: 1

MAJOR GSI - ID (Informatique Décisionnel) 
DECISION SUPPORT COMPUTING (2)

(GSI 307-A) Data Mining: 20 hours lecture – Course in English (1st semester)

Objectives

· Describe the Knowledge Discovery in Databases (KDD) process;

· Define Data Mining as a step of the KDD process;

· Explain how data mining can be used to solve real-world problems;

· Examine several data mining techniques: decision trees, production rules, associations rules, k-means algorithm, genetic learning;

· Show how a confusion matrix is used to help evaluate supervised learner models;

· Apply lift measure to compare the performance of several competing supervised learner models;

· Understand what are the means for evaluating the results of a Data Mining session;

· Examine how neural networks perform supervised learning (backpropagation algorithm) and unsupervised learning (self-organizing maps algorithm);

· Show how logistic regression and Bayes classifier can be used to build supervised learner models;

· Describe how agglomerative clustering, conceptual clustering and EM algorithm are used to partition data instances into disjoint clusters;

· Describe how to perform a time-series analysis;

· Examine how textual data mining can be used to extract useful patterns from unstructured text;

· Describe how to improve performance of supervised learner models by the means of bagging, boosting, and instance typicality.

Coursework

· Introduction to Data Mining

· Data Mining techniques

· Formal evaluation techniques

· Advanced Data Mining techniques

· Specialized Data Mining techniques

Course Evaluation: written test 


ECTS Credits: 1
(GSI 308-F) Business Intelligence: 34 hours lecture, 16 hours laboratory (1st Semester)

Objectives

Given a simple sample students will: develop a star schema and put together a Business Objects universe, and create inquiry, analysis and reporting functions to produce documents.
· Define several decision architectures and list their advantages and drawbacks

· List several Business Intelligence solutions (with their advantages and disadvantages) 
· Put together the various steps of a decision project

· Put together a star schema

· Universe design, using functions and then making it work with Business Objects

· Put together inquiry, analysis and reporting tools
· Create calculation formulas using variables and functions (creating and using variables, character chain functions, Boolean functions, digital functions, date functions, conditional functions)
· Managing reports (modifications, deleting, sharing, and converting to PDF and Excel)

· Put in place access restrictions (users, universe, groups and documents)
Coursework

· Decision projects
· Star modelling
· Feed flow
· Completing projects with BI – methodology
· Using and administrating a decision tool
Course Evaluation: tests, a report and an oral presentation


ECTS Credits: 3
MAJOR GSI: 

CORE CURRICULUM ELECTIVES 
(ES 36-A) System Security: 14 hours lecture, 6 hours laboratory – Course in English (1st Semester)

Objectives

The goal of the course is to provide an introduction to the basics of information systems security. 
After attending the course the students will be able to:

· Recall fundamental definitions and notations of the field of information systems security

· Explain the functioning of cryptographic methods

· Describe the development phases used in security engineering

· Describe methods for threat analysis and risk assessment

· Describe types of attacks and explain how to prevent them

· Explain common security mechanisms to protect computer systems and networks

· Solve number theoretic computation problems by applying the appropriate algorithms

Coursework

1. Introduction

· Basic definitions, Security requirements, Attack types, Security strategy

2. Cryptography

· Symmetric cryptosystems: purpose, functioning, operating modes, examples: AES, IDEA

· Public key cryptosystems:  purpose, functioning, example: RSA

· Digital signatures: purpose, functioning, examples: RSA, DSA

· Cryptographic hash functions: purpose, functioning, example: SHA-256

· Diffie-Hellman key exchange: purpose, functioning

3. Threats

· Buffer overflows, Computer viruses, Computer worms, Trojan horses, Network insecurities

4. Security Mechanisms

· Computer security: virus scanners, access control mechanisms

· Network security: IPSec, firewalls, e-mail security

· Certificates and public key infrastructures

5. Security Engineering

· Design principles, Security development life cycle, Development phases, Threat analysis, Risk assessment

Two labs sessions are dedicated to the implementation in java of one system such as the RSA cryptographic system the appropriate algorithms.


Course Evaluation: a final test and evaluations of labwork
(ES 37-F) Software Systems (ERP, Decisional & Integrated): 16 hours lecture (1st Semester)

Prerequisite - General knowledge in I.T.

Objectives

The goal of this course is to look at several real-world I.T. problems through the eyes of experienced consultants.

Coursework

· Information systems and how they contribute to a company’s effectiveness 

· ERP (Enterprise Resource Planning) is a software system used to manage and coordinate all the resources, departments, information and functions of a business

· How to integrate applications has become a critical I.T. issue for large companies.  Solutions, such as EAI (Enterprise Application Integration), are an integral part of sales and marketing departments, and inter-company exchanges.

Course Evaluation: A report, oral presentation and multiple choice test

ECTS Credits: 4
(ES 38-F) C++ Language: 6 hours lecture, 14 hours laboratory (1st Semester)

Objectives

At the end of this course students will be able to:


* Design and develop a C++ application (in console mode with no graphics interface)


- using the principles of object oriented programming and the specificities of C++



- using a class diagram with relations



- respecting programming norms


* test and debug a C++ console application


* explain what C++ language is, the specificities of C++ as opposed to Java, the advantages and drawbacks of C++ as 


   as opposed to Java

Coursework
· Overview and presentation of C++

· Friend functions and line functions

· Relationships, composition, aggregation and association

· Heritage and redefinition

· Polymorphism and abstract classes
Course Evaluation: continuous assessment of laboratory work
(ES 39-F) Conferences: 20 hours lecture (1st semester)

Objectives

* For students to look at current technical situations in I.T. as they exist

* To put together a group presentation focusing on a recent technology
* To describe, compare and assess I.T. tools and project management strategies
Coursework

Coursework will vary depending on the guest speaker and their field of expertise (some potential subjects are Agiles methods, the .NET Development platform, Flex technology, Testing tools).

Five 3-hour conferences and student presentations

Course Evaluation: a written test and oral presentation
COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours

EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory
EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR IA DES:

BUSINESS ENGINEERING

COMMUNICATION 
(IA 301-F) Managing Meetings: 10 hours lecture / class (1st Semester)

Objectives

At the end of this course students should be able to adapt to delicate situations and come out on top; students should also be able to handle meetings in times of crisis regardless of the parties involved.
Coursework

· Managing meetings

Tools and methods for making meetings more dynamic

Handling objections and group dynamics

· Conflict management

The meaning of conflict – positive and negative aspects

How to react – how to resolve problems

Role plays
Course Evaluation: continuous assessment of class work and/or final test 

(IA 302-F) Theatre Workshop for the Business World: 10 hours lecture / class (1st Semester)

Objectives

At the end of this course students should be more at ease with speaking and be able to control their emotions in any situation.
Coursework

- Working in a group

- Looking at yourself honestly

- Students will work with short texts to learn how to distance themselves and go deeper into a text 

- Working with actors tools: voice, breathing and emotion control

Course Evaluation: continuous assessment of class work and/or final test
LAW

(IA 303-F) French Labor Law: 20 hours lecture / class (1st Semester)

Objectives

At the end of this course students are expected to understand and adopt the regulations regarding salaried employees, acquire good legal business habits, and have a global vision of local and international regulations.
Coursework

· Work contracts

· Terminating a work contract

· Employees’ status within a company

· Institutions that play a role in legal matters: individual and group conflicts

Course Evaluation: continuous assessment of class work and/or final test

ECTS Credits: 2
(IA 304-F) French Business Law: 20 hours lecture / class (1st Semester)

Objectives

At the end of this course students are expected to understand the legal implications of situations as well as put into effect the appropriate steps regarding business initiatives. 

Coursework

· Engineers and their professional contexts

· Juridical personality; an evolving juridical personality

· Engineers and their interpersonal contexts

· Partners / clients / types of payment and guarantees

· Engineers and their legal contexts 

· An additional legal structure: arbitration

Course Evaluation: continuous assessment of class work and/or final test

ECTS Credits: 2
BUSINESS STRATEGIES

(IA 305-F) Conference “Risk and Insurance” Conferences: 4 hours lecture (1st Semester)

Objectives

At the end of this conference students will have a deeper understanding of risk and be familiar with cost analysis tools and project risk variability.
Coursework

Risk management, insurance and insurance carriers

(IA 306-F) Psychology Seminar: 4 hours lecture (1st Semester)

Objectives

To be able to recognize the signs of stress and handle the effects
Coursework

Stress: the signs and management techniques

(IA 307-F) Analysis and Risk Management: 20 hours lecture / class (1st Semester)

Objectives

At the end of this course students will understand the importance of risk management for companies and have a deeper understanding of the steps involved.  Students will be able to
 - Explain the necessity of analysis and risk management in today’s context of economic and social crisis

- Select and propose in a given situation the most adapted operational procedures
- Detect the risks of an industrial project outlining quality, costs and deadlines

- Managing companies in crisis

Coursework

· Context and significance: steps and tools

· Risk manager strategies: identifying and planning for action

· Crisis management

Course Evaluation: continuous assessment of class work and/or final test
ECTS Credits: 1
(IA 308-F) Economic Vigilance and Intelligence: 20 hours lecture / class (1st Semester)

Objectives

At the end of this course students will have a deeper understanding of economic intelligence and vigilance, two all-important tools for companies today.  Students will be able to
· Explain the necessity of economic vigilance

· Propose and choose (according to the situation) from real-world techniques

· Put together a plan for vigilance

· Protect a company’s information and knowledge heritage 
Coursework

· Fundamental elements of vigilance

· Ubiquity of information

· Vigilance and strategies

· Steps for vigilance within companies

Course Evaluation: continuous assessment of class work and/or final test
ECTS Credits: 2
ADDITIONAL TECHNICAL COURSES
(IA 309-F) Business Practices (for the DES curriculum): 40 hours lecture / class (1st Semester) 
Objectives

To show business practice methodologies through various case studies.

For students to be able to:

· describe business procedures and the various steps to projects

· explain in their own words the role of project manager and a management plan
· use tools that measure costs, deadlines, progress assessment, quality
Coursework

· Definitions (Projects, people involved)

· Business / Project plan (contents, how to get started, writing the necessary documents)

· Risk management (methods and situation simulation)

· Getting a project off the ground (tasks, functional charts, technical concerns, scheduling, costs, progress assessment, defining needs and means and responsibilities, situation simulations)

· Project follow-up (documents and contracts, signs, useful information, project meetings and reports, handling changes, situation simulations)


Course Evaluation: continuous assessment of class work and/or final test
ECTS Credits: 3
(IA 310-F) Building Management Control Systems (for the IA DES curriculum): 18 hours lecture, 12 hours class (1st Semester)

Objectives:  In this course students will study the architecture, components and running of remote management networks for buildings and infrastructures (highway tunnels, airports, railway systems, tramway systems, and so on.)
At the end of this course students will be able to
- explain the working principles of the communication systems used with the equipment and BMS systems

- analyse the various limitations of a given BMS system and its components

- given a building or infrastructure the student will be able to define the needs for a BMS system, outline and put together work specifications targeting specific functions

- choose the best BMS system given a specific situation, infrastructure, or set of work specifications

- put into place and manage a BMS project

Coursework

· Definitions: home automation, building automation, building management control

· Benefits of building management control

· How it works and its various elements

· How and where it can be used

· Building automation

· Modelling and management of traffic systems

Course Evaluation: oral presentation and final test
ECTS Credits: 2
(IA 311-F) Calls for Tender: 30 hours lecture / class (1st Semester)

Objectives

Working from a real-world context teams of students will learn how to answer a call for tenders
At the end of this course students will be able to:

° Identify the phases of a project

° List the steps of a business project

° Adopt effective communication strategies

° Identify and understand the various types of calls for tender (public and private offers)

° Put together an invitation to bid: technical specs, figures, legal concerns, normative concerns, and so on.

° Finalizing the offer

° Respecting client limitations all throughout the process

° Negotiating and defending a proposal in front of a committee

Course Evaluation: continuous assessment of class work and/or final test

ECTS Credits: 2

(IA 316-F) Conference: Optimizing Energy Performance: 4 hours lecture (1st Semester)

Objectives:  In this course students will be able to describe the principal methods used for optimizing energy performance for buildings

Coursework

· How to optimize energy performance in buildings

· Energy performance in industry

· Data-centers

MAJOR IA IR:

BUSINESS ENGINEERING

(IA 301-F) Managing Meetings – Same course as IA DES
(IA 302-F) Theatre Workshop for the Business World - Same course as IA DES
(IA 303-F) French Labor Law - Same course as IA DES
(IA 304-F) French Business Law - Same course as IA DES
(IA 305-F) Risk and Insurance Conference - Same course as IA DES
(IA 306-F) Psychology Seminar - Same course as IA DES
(IA 307-F) Analysis and Risk Management - Same course as IA DES
(IA 308-F) Economic Vigilance and Intelligence - Same course as IA DES

ADDITIONAL TECHNICAL COURSES

(IA 312-F) Business Intelligence (BI) Project Management: 20 hours lecture / class (1st Semester)
Objectives

At the end of this course students will have knowledge and the methodology allowing them to handle a BI project.  Real-world case studies will allow them to learn about new methodologies of project management.

Coursework

*Organizing a BI project and its life cycle

* Piloting a project

* Managing communication, resources, contents, costs, deadlines, risk, and quality control

* Team work

Course Evaluation: continuous assessment of class work 

ECTS Credits: 2
(IA 313-F) Calls for Tender: 30 hours lecture / class (1st Semester)
Objectives

Working from a real-world context teams of students will learn how to answer a call for tenders
At the end of this course students will be able to:

° Identify the phases of a project

° List the steps of a business project

° Adopt effective communication strategies

° Identify and understand the various types of calls for tender (public and private offers)
° Put together an invitation to bid: technical specs, figures, legal concerns, normative concerns, and so on.

° Finalizing the offer

° Respecting client limitations all throughout the process

° Negotiating and defending a proposal in front of a committee

Course Evaluation: continuous assessment of class work and/or final test

ECTS Credits: 2
(IA 314-F) Project Management -Agile Methods (Scrum): 10 hours lecture / class (1st Semester)

Objectives

To concentrate on Agile methods such as Scrum, XP, Kanban and Lean Startup.  This course will be 80% theory and 20% workshops.  The workshops can be student analysis and feedback, showcasing certain principles, and using certain specific techniques (Planning Poker, Retrospectives, Backlog)
Coursework

The workshops are in italics

2 hours – How to succeed in making an I.T. project fail

· Constructive criticism of classic methods

· Feedback

· Statistics for I.T. projects

· Anglo-Saxon point of view

2 hours – Agile methods
· Principles (Agile Manifesto)

· What is Scrum
· Planning Poker

· Extreme Programming

2 hours – Agile project management

· Project management (Maîtrise d’Ouvrage: MOA) &  Maîtrise d’Œuvre: MOE) and how Agility transforms them
· Lean Startup, how Agility contributes to launching new products

· Workshop: Backlog

2 hours – Agile project management for everyday use

· Organizing a team of developers
· Kanban method
· Agile contractualization
· Obstacles to Agility
2 hours – Agile coding

· Producing quality codes

· Unit testing

· Workshop: Retrospective

(IA 314-F) FTTH Design and High Bandwidth: 20 hours lecture / class (1st Semester)
Objectives

This course is in association with the Calls for Tender course.  Throughout the various conferences the necessary technical elements needed to put together a call for tender will be laid out.
Various themes will be explored:

° GSM networks and technologies and their infrastructures

° Fiber optic technologies, installation, maintenance and evolution
° Multi-technique and multi-service architectures: installation and maintenance

° Case studies will be brought together with small scale calls for tender

Students will be able to:

° Understand a client’s given design specifications

° Develop a technical solution that respects design specifications

° Detail the figures associated with a given solution

° Defend a proposition and negotiate a deal

Course Evaluation: continuous assessment of class work 
ECTS Credits: 1
(IA 315-F) Unified Communications: TOIP CISCO: 16 hours lecture / class, 12 hours laboratory (1st Semester)
Lecture objectives
*Introduction to and protocols for VoIP: H323, SIP, MGCP, SCCP, RTP, SRTP, Gateway

*Introducion to and protocols for VoIP visio
*VoIP security: IPsec (Internet Protocol Security) Tunnels; securing communication between telephone systems and gateways, voicemail, computational cryptography, installing security protocols (CAPF), phoning systems, and so on.
Class objectives
* Work on VoIP architecture and visio designsn to propose to various types of clients (small, medium and large companies) – these excersises will be particularly useful for students aiming to do VoIP design and architecture

* Students will be working from technical documents: how to install Cisco telephone systems, technical users manuals, technical design manuals, and so on.
Laboratory objectives
* Students will put a Cisco Unified Communications Manager (CUCM) in place as well as use the  a ManageExpress Virtual Office (MEVO) tool 
* Practice using a Cisco telephone system (creating lines, grouping lines, directories, creating voicemail function, consulting the MEVO, and so on.)

Project

*Architecture and unified communication project to hand in (architecture / design, pricing, PowerPoint presentation and document).  This project is to be done in English.

Course Evaluation: written test 

ECTS Credits: 2
MAJORS IA DES & IA IR: 
CORE CURRICULUM ELECTIVES
(ES 31-F) International Management Techniques: 20 hours class (1st Semester)
The goal of the course is to provide an introduction to the basic skills and techniques to manage international business.

After attending the course the students will be able to:

· Explain the steps in taking your company global

· Describe the Foreign Corrupt Practices Act

· Explain how to implement a Corporate Responsibility Policy inside a Corporation

· Describe the Strategic Pyramid Methodology to select the best countries to do business in

· Describe the process for establishing International Joint Ventures

· Explain the steps and process to manage an international sales force


Course Evaluation: continuous assessment of class work 
(ES 32-F) International Project Negotiation: 20 hours class (1st Semester)
Objectives

· Define the scope of project negotiation on an international scale

· Identify the necessities for multidimensional approaches

· Put together the steps of negotiation from a larger context: sales/marketing perspectives, environment/cultural/inter-cultural perspectives

· Understand the fundamentals that go into the steps of complex and model negotiations in an international context

· Put together the steps and techniques for negotiations

· Explain the mechanisms of Systems Selling

· Be able to apply team management strategies in an international project setting


Course Evaluation: continuous assessment of class work 
(ES 33-F) Energy Performance in Buildings: 20 hours class (1st semester)

Objectives

· Explain what’s at stake when building energy efficient buildings

· Comprehend the limitations of already built structures

· Use measuring methodology and tools to assess energy performance

· Evaluate a global strategy incorporating investment, maintenance, and use of a building

Coursework

· A global approach


· What’s at stake on a worldwide and national scale
· A multicultural approach for energy performance 
· Analyzing the various uses for infrastructures (industrial, public, offices, housing, and so on.)
· A technical approach
· Principal methods for analysis and audit 
· Passive outer-shell
· Active energy production
· Assessing costs and return on initial investment when making technical choices 
· Differentiating methods between renovation and construction 
· Maintenance and usage
· Maintenance
· Use management 
· User management for energy performance


· L’approche contractuelle

· Work breakdown structure (WBS) 
· Commitment to performance
· Re-purchase of energy





· Energy performance contracts
· The particulars of energy perfomance project management (architectural aesthetic, building in urban space, information, training users, and so on.)

Course Evaluation: a final written test 

(ES 34-F) Mobile Networks (Architecture and Services): 20 hours class (1st Semester)
Today mobile systems are a fundamental building block of today’s economy.  To meet the needs of mobile systems various architecture and mobile services have been developed.  Internet service providers and telecom companies have to respond the increasing convergence of I.T. and telecom.

Objectives
At the end of this course students will be able to do the following things when dealing with a call for Tender
· Describe the architecture of mobile and telecommunications networks 
· Explain how these have evolved

· Analyze the effects of this evolution on company networks

· Describe 3rd Generation Partnership Project (3GPP) technical specifications and the mobile audio/video services for mobile networks

· Analyze how the services market has evolved
Course Evaluation: a final written test
(ES 35-A) Business English: 20 hours class (1st Semester)

Objectives

In this course students will be working in situations as close to real business world as possible, students will be learning and how to use professional English in situations such as conducting meetings, negotiations, problem solving, crisis management, strategizing, and so on.  They should be able to express themselves, explain, answer questions, and debate specific situations.  All resources for this class are in English.
Students will work on thefollowing skills:

Oral comprehension: students should be able to understandconversations, presentations and discussions relating to professional situations and the business world.
Written comprehension: students should be able to analyze and memorize information given in documents in order to be able to use it in a situation simulation or role-play.

Oral expression: students should be able to express themselves with correct language and register in various professional and real world business situations.

Written expression: students should be able to write (with correct language and register) short professional documents, such as meeting minutes with decision justifications, information for a colleague, or office memo.

Coursework

· The language of business: presenting proposals, handling information, reports, emails, letters, persuading, defending, disagreeing, traveling, socializing 

· Meetings: chairing a meeting, preparation, intervention, summarizing

· Negotiations: hostile negotiations, win/win deals

· Strategy: planning in company, crisis management

Course Evaluation: continuous assessment of class work and a final test
COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours
EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory
EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR ICOM: 

COMMUNICATIONS ENGINEERING

TELECOM OPERATORS

(ICO 301-F) From 2G to 4G Networks: 23 hours lecture (1st Semester) 

Objectives

At the end of this course students will be able to:

· Describe GSM and UMTS architectures

· Explain the principles of TDMA (Time Division Multiple Access) / FDMA (Frequency Division Multiple Access) / WCDMA (Wideband Code Division Multiple Access)

· Describe the principal steps

· Explain the impact of various factors affecting coverage, performance on QoS

· Identify future evolutions

Coursework

· The field of  telecom and standardization

· Introduction to the concepts of 2G
· GSM / GPRS / EDGE networks: fundamental notions
· 3G technology: coverage, sizing and performance

· How does roll-out work?

· QoS

· 4G (LTE) technology

· The current competitive situation and what’s at stake

Course Evaluation: final test 

ECTS Credits: 2
(ICO 302-F) Cloud Computing and Unified Communications: 14 hours lecture (1st Semester) 

Objectives

At the end of this course students will be able to:

· Understand the architecture and value of ToIP for companies
· Explain the architecture of a unified communications system, the tools and what it can bring to a business

Coursework

· Overview of fundamentals (TCP/IP, routing, QoS)
· LAN, MAN, WAN, Datacenter networks and architectures

· VoIP and ToIP

· Unified communications  and collaborative tools

· Video

· Computer workstations

· Cloud computing

Course Evaluation: final test 

ECTS Credits: 1

CASE STUDIES

(ICO 304-F) Telecom Calls for Tender: 6 hours lecture, 6 hours class (1st Semester)

Students will be able to draw up a call for tender using a real-world client design specifications set

Objectives

To understand features of Text over IP (ToIP)

To understand what ToIP can do for companies

To understand how unified communications systems and collaborative tools are put together and their benefits for a company

To understand what a call for tenders is and how to manage one

To understand the life cycle of a telecom project and the various players

To put together a call for tenders, negotiate and defend it

Coursework
1. ToIP


Why ToIP?, context, what it is, how it’s different from VoIP, advantages and drawbacks, how it impacts networks 
(LAN, QoS, CAC, etc.), elements of the architecture (IPBX, PABX, servers, etc.), various offers on the market, 


Operator architectures, H323 VS SIP, call centers, comparing  RTC and ToIP, costs, how it’s used, etc.

2. Unified communication and collaborative tools


Videoconferencing, telepresence, other collaborative tools

3. Case study / Call for Tenders & case studies


*Putting together a call for tenders


*RFP (Request for Proposal), RFQ (Request for Quotation), RFI (Request for Invitation), RFT (Request for Tender)


*Contract bill of the technical clauses


*MOA “maîtrise d’oeurvre”/ project management  and MOE “Maîtrise d’oeuvrage”/contracting owner


*Establishing the fields needed


*Competition


*Technique and financial propositions


*Client choices


*The life cycle of a telecom project (calls for tender, before the sale, design and development, network life cycle, 
after-sales service)


*The various players (consultants, account managers, business managers, sales representatives, technical 
representatives, architects, project managers, experts, suppliers, and so on.)


* Financial Aspects


*Project Management


*Management of internal / external partners


*Finishing a project


*Case studies (group project work producing a call for tenders and design specifications)

4. Group oral presentation of a case study and reports


*Ranking teams 


*Feedback to the teams


*Presenting a winning call for tenders


*Question/answer debates

Course Evaluation: final report 

ECTS Credits: 1

(ICO 305-F) FTTH (Fiber To The Home) Design Office: 6 hours lecture, 6 hours class

Objectives

This conference presents a case study focusing on a FTTH access network between a node and several residential or professional areas. Students will propose a technical solution with a budget and defend them.
Coursework
· FTTH studies – a crucial step

· The work phase

· Labwork focusing on connection

· Real-world situations: connecting a building to a FTTH network, studying cadaster maps, writing technical documents, budgeting from price schedules, defending your proposition and price estimate
Course Evaluation: final report 

ECTS Credits: 1

(ICO 306-F) Mobile Network Rollout: 6 hours lecture, 6 hours class

Objectives

Students will be able to explain the various steps for rollout of a telephone or other infrastructure

Students will be able to write a technical document detailing a mobile telephone site

Coursework
· Presentation of the steps for rollout of a mobile network infrastructure and the associated players and professions (negotiation, design, construction and clien/employer assistance, roll-out and maintenance)
· Design office: to put together a complete technical file (including technical solutions, price estimates, scheduling, construction choices and administrative concerns)  after having consulted technical specifications and other crucial documents

Course Evaluation: final report 

ECTS Credits: 1

(ICO 307-F) Independent Study: 9 hours 

     Projects defined by students – in association with ICO 304, ICO 305 and ICO 306

COMMUNICATION TECHNOLOGIES

(ICO 308-F) Broadband and Fiber Optic Access: 12 hours lecture, 2 hours class (1st Semester)

Objectives

At the end of this course students will 

· know the new high speed broadband transmission techniques that use wavelength multiplexing as well as access and distribution methods

· be able to quantify the performance of a Wavelength-Division Multiplexing (WDM) chain 

· assess the importance of the various parts of a WDM chain
· assess the importance and performance of a Fiber to the Home (FTTH) solution
Coursework
High bandwidth optical communications and WDM (multiplexing, calculations, elements of the chain)
· norms, CWDM, DWDM, and ITU grid
· emitters, receptors, Mux / Demux, optical amplifiers

· WDM network examples and throughput

High Bandwidth Access (HBA) and FTTH / PON (complementary or competing technologies? Innovations)

· FTTH solutions (P2P, AON, PON)
· GPON in detail

· Installation (horizontal and vertical)

· Private and public networks

· Evolution, increasing bandwidth, WDM-PON

Course Evaluation: final test 

ECTS Credits: 1

(ICO 309-A) Embedded Communication in Cars: 10 hours lecture Course taught in English (1st Semester)

Objectives

The students will be able to understand the concepts of various modalities of communication in cars. 

The student will gain knowledge on principles and design of Communication protocols and networking  in cars 

Coursework

*Overview of networking and packet switching concepts-background of conventional vehicle system architecture-the need for networking in-vehicle data interchange and advantages of networking- parameters  monitored/controlled in a vehicle –basics of communication through networks and OSI model-LAN-network topologies –network protocols-IP,TCP difference between computer networks and in vehicle networks.

*Classification of vehicle buses-standardized automotive protocols –LIN, CAN, MOST, FLEX RAY, description –protocol structure -Recent trends in embedded communication in cars.

Course Evaluation: final test 

ECTS Credits: 1

(ICO 310-F) RFID (Radio Frequency IDentification): 13 hours lectures (1st Semester)

Objectives

At the end of this course students will:


* Understand and explain how RFID works

Coursework
- RFID norms (details for 125kHz, 13.56MHz, UHF)

- Characteristics and capabilities

- Information transfer 

- Products

- The marketplace and applications
Course Evaluation: final test 

ECTS Credits: 1

(ICO 312-F) Laboratory - Telecom: 24 hours (1st semester)

Objectives

At the end of these laboratory session students will:

· Know how to use and compare results of various radiofrequency measuring apparatuses or simulation tools  and then  
interpret the results (constellation diagrams and spectrums)
· Prove the feasibility of a wireless communications link by using software working with topography, and 
· Use and understand the RFID protocols

· Understand amplified or nonlinear optical phenomena by using optical apparatuses or simulation tools and 
experiement with light modulation
Coursework

High bandwidth (fiber reflectometry, transmission simulations)
· Erbium-doped optial fibre amplifers

· Lithium niobate crystals and light modulation 

· Transmission simulations - FWM (four wave mixing) and PON (passive optical network)

· SDH (Synchronous Digital Hierarchy)

Wireless communications

· Studying modulation – GSM (Global System for Mobile Communications), WiFi, and WiMax

· Point to point wireless network feasibility

· RFID / NFC study

· LTE using Matlab and Simulink

Course Evaluation: evaluations of labwork 

ECTS Credits:  

MAJOR ICOM:

CORE CURRICULUM ELECTIVES

(ES13-F) Error Correction: 10 hours lecture, 6 hours class, 4 hours laboratory (1st Semester)

Objectives

At the end of this course students will be able to:


Understand the advantages and drawbacks of code detection methods and error correction in digital transmission


Understand how linear block, cyclic and convolutional codes work and be able to use them 

Coursework

Introduction

Why channel coding is important for digital transmissions, general principles

The different types of codes

Linear block codes: principles, decoding, Hamming distance

Cyclic codes: properties, using them

Convolutional codes: coding, decoding, Viterbi algorithm

Course Evaluation: continuous assessment of class work and/or a final test 

(ES 14-F) New Optical Technologies: 16 hours lecture, 4 hours class (1st Semester)

Objectives

For students 

*to acquire an overview of optical transmission

*to know which criteria to prioritize when designing optical information transmission (considering the major parts as 
well as the peripheral components - lasers and photodiodes for example

*to know the aspects of Radio-over-Fiber (RoF) for radio signals as well as terahertz (THz) waves

Coursework
- Brief overview of semiconductor physics

- Lasers (DFB, DBR, FP, VCSEL), photodiodes (PIN, APD, UTC) and optical modulators (LiNbO3, Mach-Zehnder)

- Fiber optics (performance and limitations): PMD (polarization mode dispersion), dispersion, nonlinear effects, attenuation

- Optical amplification (Erbium and Raman amplifiers)

- Optical dispersion

- Components of fiber optic networks

- New techniques for optical modulation (IQ, DPSK, APoISK, and so on.) and their transmission performance

- How hyper frequency electronics and optics come together: Radio over Fiber (RoF) for example.

- Using electronics and fiber optics techniques with detecting tetrahertz; how this is used in wireless telecommunications, spectrometry (detection of chemical pollutants for example), and millimeter-wave imagery (airport body scans for example)


Course Evaluation: final test 

(ES15-A) Inter-vehicle Communication and Positioning via Satellite: 16 hours lecture, 4 hours class – Course in English (1st Semester)

Objectives

This course provides strong foundations in GPS and its use in Intervehicular Communications, and also in Ad hoc Networks covering the principles and concepts of Manets and Vanets.

Coursework

°GPS, principles used in GPS, GPS Components

Signal structure and frame formats

Dilution of Precision

Position calculations

Data formats, DGPS,Applications

°IVC 

Wireless LAN standards

IEEE802.11

Physical and MAC layer Specs.

MACAW(CSMA/CA) operation

Routing in MANETs

Classification of Routing protocols

Proactive: DSDV, Reactive: AODV, Hybrid: ZRP

Transport Layer for Ad hoc Networks

TCP-F, TCP-Bus Protocols

Split TCP

QOS in MANETS

VANET specifications

DSRC

IEEE802.11p/WAVE

Course Evaluation: final test 

(ES 16-F) WiFi, WiMAX, LTE and Bluetooth: 20 hours lecture, 2 hours class Course in English (1st Semester)

Objectives

· Wireless technologies are a common alternative to guarantee information transfer.  This course offers an opportunity to understand the norms and how they affect performance.
· Experimenting with software and coverage diagrams incorporating topography, antennas and their use.

Coursework
WiFi: norms, characteristics, performance and MIMO routers

WiMAX: norms, characteristics, performance, how it differs from WiFi, mobile WiMAX 802.16e, OFDM and OFDMA

LTE: UMTS / HSPA, LTE (4G) evolution, FDD or TDD

Bluetooth: principles and applications
Experiments: software set up, getting coverage diagrams, antenna analysis based on function
Course Evaluation: final written test 

ECTS Credits: 4
Encoding and Data Compression: (1st Semester)

Objectives

At the end of this course students will be able to:


Master the principles of digital coding of information


Calculate the digital bandwidth depending on the characteristics of the source and vice versa


Understand the norms governing sound, image and video compression


Understand the basics of image processing and digitizing


Coursework

* Digitizing: information coding, sampling, Shannon’s theorems, resolution

* Compression: reversible and irreversible methods

* Audio compression: CCITT G711, NICAM, ADPCM G726, G722, MP3 G728, G729

* Image compression: raster image, GIF, JPEG, wavelets, filtering

* Video: video readout, digitizing, MPEG2, MPEG4 

Course Evaluation: final test 

COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours
EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory
EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR IF:

FINANCIAL ENGINEERING

FINANCE & ECONOMY

(IF 301-F) Business Intelligence: 20 hours lecture (1st semester)
Objectives

To show students that Business Intelligence today is an indispensable tool for companies to guarantee their growth and durability.  

Students will learn about: analyzing the trio of risks, opportunities and predictions is advantageous for companies as well as countries; being able to identify advanced signs that lead to short, mid, or long term threats is also a key to getting ahead but also seeing and seizing opportunities; being able to bring together methods and techniques such as Risk Management, for the survival and development of companies, regardless of its field of activity; and being able to propose and put into place strategies designed to distance threats or detect opportunities for development.

Coursework

- Economic and financial contexts

- The various types of information 

- Managing information risk 

- The various methods and techniques of business intelligence practiced today

- Patents 

- Vigilance and strategies

- Ethical intelligence

- Other systems (Japan, Germany, United-States, France)


Course Evaluation: continuous assessment of class work 

ECTS Credits: 1
(IF 302-F) Banking, Finance and Risk Management: 30 hours class (1st semester)

Objectives

Banks deal with different types of risks; awarding credit, risks involving the market, operational risks and so on.  These establishments, depending on their size and the complexity of their activities, should put a variety of systems into place such as risk management, systems of problem detection, measurement and surveillance of all potential risks.

This course will allow students to acquire the theoretical and practical bases necessary to master financial and operational risks in the banking and financial sectors.  Case studies will be studied and used in group work.

Coursework

- The different types of banking and financial risk

- General risk analysis

- The “Bale” system, various national and international regulation authorities

- Financial and banking risks; and identifying them 

- Managing and mastering banking risks (credit and liquidity)
- Modeling banking risks 

- Internal control 

- Audits and inspections

- Case studies

Course Evaluation: continuous assessment of class work 

ECTS Credits: 1
(IF 304-F) Case Study – Banking / Financial Project: 20 hours lecture (1st semester)

Objectives

Financial engineers are part of an elite in the world of banking and finance.  Their role is more that of a researcher with very specific technical skills and today hey are sought after by investment companies and banks.  They primarily aide traders and bankers or financiers to handle the risks associated with interest and exchange rates.

The principle: to develop mathematical models, create tools that contribute to decision making, and propose financial plans.  So, the engineer develops and perfects software capable of predicting the evolution of interest and exchange rates.  Engineers develop software capable of foreseeing the evolution of rates, handling buying and selling as well as able to propose financial simulations.  Their objective is to limit costs and augment profit.

In this course students will: 

- acquire the aptitude to imagine and put together financial projects perfectly adapted to the needs and specific objectives of economic agents and at a minimum cost.

- put together, from start to finish, a project that aids in decision making, optimisation, modelling or financial planning in the banking and finance sector
Coursework
- Financial engineering techniques

- Portfolio management from a financial engineering perspective

- Case study of a financial engineering project

Course Evaluation: continuous assessment of class work
ECTS Credits: 2
I.T. and COMMUNICATION TECHNOLOGIES

(IF 305-F) Decision Support Computing: 12 hours lecture, 11 hours laboratory (1st semester)

Objectives

Understand the concepts and importance of Decision Support Computing 

Coursework
- Overview of Decision Support Computing 

Presentation of course, concepts, demonstration of BusinessObjects, case Study

- Need analysis

Choosing indicators

Choosing for analysis

Simulating real-world situation

- Generating reports

Creating universes

Creating reports

-Business Intelligence


User applications, designer applications

Course Evaluation: oral exam


ECTS Credits: 1
(IF 306-F) Information Systems Architecture: 20 hours lecture (1st semester)

Objectives

This class will look at the different elements of an information system to better understand the role each element plays to make up the entire system.

Coursework

The different layers of information systems

N-tier application architecture

Service-oriented architecture (SOA)

Data servers

Applications servers

Enterprise Resource Planning (ERP)

Course Evaluation: final test

ECTS Credits: 2
(IF 307-F) Java: 6 hours lecture, 14 hours laboratory (1st semester)

Objectives

At the end of this course students should be able to:
* implement programs in a modern programming language from a UML model with active classes

* implement graphical user interfaces using a framework for GUIs

* (given a specification) implement a client server program using standard components in a modern programming language

* implement programs using a framework for database manipulations from a problem description

Coursework

Collections, Interfaces

Swing Applications

Threads and class diagrams

Network API

JDBC

Course Evaluation: continuous assessment of classwork and labwork

ECTS Credits: 1
(IF 308-A) Financial English: 20 hours class (1st semester)

Objectives

Acquire a good understanding of the English vocabulary of finance and economics

Be able to discuss financial issues in English and present financially complex information

A general improvement in a student’s English spoken and listening ability

Coursework
· To understand the how and why of weekly changes in the world’s financial markets

· Student presentations of various financial and economic issues using appropriate vocabulary

· Discussions of articles from the financial press

· Improvement of listening skills with the BBC’s financial news

· Analysis and solution of financial case studies

Course Evaluation: continuous assessment of classwork and final test

ECTS Credits: 2
SOFT SKILLS
 (IF 309-F) Stress and Emotion Management: 12 hours lecture/class (1st semester)

Objectives

At the end of this course students will be able to:

- Learn how to keep a clear vision of a complex problem or one emotionally loaded

- Learn how to handle stress 

- Use transactional analysis

Coursework
· Learn how to recognize, master then manipulate physical reactions

· Transactional Analysis

Course Evaluation: continuous assessment of classwork

ECTS Credits: 1
(IF 313-F) Managing Meetings: 10 hours lecture (1st semester)
Objectives

Adapting to delicate situations
Coming out on top

Chairing meetings in crisis situations whatever parties involved

Coursework
· Chairing meetings: tools and methods for dynamic meetings, managing opposition and group dynamics
· Conflict management: the negative and positive of conflict, reactions and resolutions, situations and role reversal
LAW

(IF 310-F) French Company Law: 15 hours lecture/class (1st semester)

Objectives

At the end of this course students will be able to:

- Differentiate between organizations according to their juridical personality

- Be able to choose between the principle legal forms for businesses

- Be able to describe the schema and how the French business models “SA” and “SARL” function

- Explain (in an overview) laws that govern businesses in difficulty

- Identify the principle responsibilities of managers and/or directors 

Coursework

· Overview of the principle legal structures for businesses

· Those with and without juridical personality

· Businesses and how they evolve: towards success or failure

· Legal responsibilities of managers and/or directors: civil, penal and fiscal responsibilities

Course Evaluation: continuous assessment of classwork
ECTS Credits: 1
(IF 311-F) French Fiscal Law: 20 hours lecture/class (1st semester)

Objectives

- To understand the French tax regime
- Understanding the principle taxes 
Coursework
· Company taxes

· Legislation on dividend transfer 

· Income

· Income taxes, optimizing estate 
Course Evaluation: continuous assessment of classwork
ECTS Credits: 2
MAJOR IF:

CORE CURRICULUM ELECTIVES
(ES 09-F) Trading Rooms and Financial Instruments: 20 hours lecture (1st semester)

Objectives

At the end of this course students will:

- Be able to understand how financial markets function

- Be able to explain the fundamental principles of interest rates and exchange rates

- Know about the major forms of derivatives

Understand trading rooms and the part each person plays
Acquire the fundamental knowledge of the different categories of assets (stocks, interest rates, exchange rates, credit, raw materials) of derivatives (options) and financial markets.

Coursework
· Professions in the world of maket finance

· Interest rates: global understanding of the interest rate markets and the various ways to understand and interpret them (yield curves for example)

· Exchange rates: the relationship between exchange rates and their effects on this market and the real-world economy (case studies)

· Stocks

· Raw materials: Introduction to the principle products dealt with on the markets         

· Introduction to derivatives (options)
Course Evaluation: final test
(ES 10-F) Java Web Programming: 6 hours lecture, 14 hours laboratory (1st semester)
Objectives

To learn web programming with Java (Servlets and JSP)

To have an initial experience developing a JEE web application

Coursework
· Introduction to Servlets

· Application servers / web containers

· Tomcat

Sessions and cookies

API JDBC

Java Server Pages

Course Evaluation: continuous assessment of laboratory work
(ES 11-A) Advanced Math: 20 hours lecture (1st semester) 
Objectives

Acquire advanced mathematical methods and tools necessary for financial engineers

Coursework
- Brownian movement and stochastic calculation 

- Wiener process and the Ito formula  

- The Black, Scholes and Merton models

- Greek letters (Delta, Theta, Gamma and Vega) 

Course Evaluation: continuous assessment of classwork and labwork and final test

(ES 12-A) International Finance: 20 hours lecture – Course in English (1st semester)
The goal of this course is to introduce students to global financial markets. After attending this course, students will be able to:

* Understand the history of international monetary arrangements.

* Read foreign exchange and interest rate quotations

* Understand the fundamental determinants of exchange rate and interest rates.

* Develop trading strategies based upon yield, momentum and value models.

* Develop integrated strategies combining credit and currency market instruments.

* Interpret current events in Europe and the world economy.

Coursework

Topic 1: Introduction to the Foreign Exchange Market

A Short History of Money, The Gold Standard, Early Banking Systems, The Bretton Woods System, Parity Conditions in the FX market, The Monetary Approach to the Balance of Payments, The Breakdown of Bretton Woods, The European Monetary System

Topic 2: Exchange Rate Economics and Value Trading

Monetary versus Real Models, Fundamental Parity Conditions, Money Market Equilibrium, The Concept of Market Efficiency, Value Trading Models, Exchange Rate Forecasting, The Dornbusch “overshooting” model

Topic 3: Adventures in the Carry Trade

Interest Rate Parity Conditions, Uncovered Interest Arbitrage, Empirical tests of the Forward Parity condition.

“Threshold” rate differentials, The carry trade and the financial crisis, An adaptive carry trade model

Topic 4: Momentum (trends) in Foreign Exchange Rates

The random walk hypothesis, Why simple regressions support random walks, Non-linear alternatives to the regression model, Filter rules, Moving averages, Non-linear rules and portfolio optimization, Using options in non-linear rules, High frequency trading systems

Topic 5: Factor Models for Currency Speculation

Factor Models in Finance

Famous Factor Models in Equity Markets

CAPM, APT, FF

Factor Models in Currency Markets

The USD Factor, the IRD Factor

The history of Factor Returns

Topic 6: Currency and Credit Markets

Short term global money markets

Currency and Credit Markets

Fundamentals of bond pricing

Global swap markets

Interest Rates Swaps

Currency Swaps

Hedging bonds in currency markets

Combined Strategies

Currencies and short term interest rate derivatives

Currencies and long term bond markets

Why partial hedging works

Course Evaluation: final test
COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours
EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory
EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR ISE:

EMBEDDED SYSTEMS ENGINEERING

EMBEDDED SYSTEMS  

(ISE 301-A) Embedded Systems: 10 hours lecture, 20 hours laboratory – Course in English (1st Semester)

Objectives

This course is a synthetic overview of the various points addressed in other courses.  In the laboratory segment students will design an embedded system along with its simulation tool and test bench.  

Coursework

- Criteria for selecting an embedded system

- Specificities of microcontrollers (i.e. the 68HC12)

- Integrating a real-time operating system on HC 12 (MicroC/OSII) 

- Characteristics of developing in C/C++ for microcontrollers

- Using LabView to create a test bench for a calculator

- A laboratory project: creating a CAN bus on a 68HC12 using a Real-Time Executive and its LabView test bench.   

Course Evaluation: continuous assessment of labwork
ECTS Credits: 2
(ISE302-A) Reconfigurable Systems: 10 hours lecture, 20 hours laboratory – Course in English (1st Semester)

Objectives

· To understand types, use and applications of embedded systems.

· To distinguish the main features and requirements on Reconfigurable Systems.

· To understand the VLSI process in the Reconfigurable Systems Design.

· To obtain a medium level on the use of Hardware Description Language (VHDL) use and application.

· To understand the use and design process of FPGA as programmable devices to implement System on Chip.

· To analyse the process, requirements and problematic on the microcontroller-based-design on programmable devices.

· To design medium-level designs of System on Chip using FPGA

The program learning outcomes addressed by these course learning objectives are:

· an ability to design and conduct experiments as well as to analyze and interpret data,

· an ability to identify, formulate, and solve engineering problems,

· an ability to work in teams,

· an ability to use techniques, skills, and modern engineering tools necessary for engineering practice,

· an ability to face engineering problems with an autonomous work methodology,

· an ability to be auto critic with the personal effort spent in the learning process.

Coursework

1. Embedded Systems based on microcontrollers 
    1.1. Architectures 
    1.2. Applications 
    1.3. Commercial microcontrollers 
    1.4. Operating Systems for Embedded System Design.
2. DSPs 
3. Reconfigurable Embedded Systems 
    3.1. Reconfigurable devices (FPGA, CPLD, etc) 
    3.2. Programming languajes (VHDL / Verilog / System C) 
    3.3. VLSI process design 
    3.4. Tools 
4. System on Chip 
    4.1. Architecture 
    4.2. Interconnection buses 
    4.3. Hardware and software IP 
    4.4. Memory 
    4.6. Resources and capacity 
    4.7. Applications 
    4.8. Design for test 
5. Distributed Embedded Systems 
    5.1  Wired y wireless  communication standards  
    5.2. IP for FPGA 
6. Networks on chip 

Laboratory: 
1. Finite State Machine automats – Basic Design Principles
2. Microcontroller based Systems –Introduction to the Picoblaze
3. Microcontroller based Systems – Instruction set and Internal Architecture Design
4. Communication Buses and Interfaces
5. Memory
6. Advanced Peripherals Interface
Course Evaluation: continuous assessment of labwork and final test
ECTS Credits: 2
(ISE 303-F) Linux and Embedded Systems: 8 hours lecture, 12 hours laboratory (1st Semester)

Objectives

* To understand the possibilities and uses of the Linux kernel for an embedded I.T. project

* To know the principle software tools used in the Linux/Unix world and how to use them to develop

* To be able to write a device driver for specific Linux run material

* To be able to combine tools to create advanced functions with a minimum of programming

Coursework
- Introduction to Linux


How an OS fits in an embedded system


History of Linux and Unix systems


Linux compared to other embedded OS

-Fundamental tools: command lines, shell scripts

- Linux development tools

- C programming with embedded systems

- Linux drivers

- Web connections and Remote Administration Tools (RATs)

Course Evaluation: continuous assessment of labwork 

ECTS Credits: 1
EMBEDDED COMMUNICATIONS

(ISE304-A) Communication Buses: 18 hours lecture – Courses in English (1st Semester)

and (ISE305-A) Laboratory - Communication Buses: 12 hours (1st Semester)
Objectives

To study and understand the most widely used communication buses in the field of embedded processors, and understand the necessary corresponding specifications.
Coursework
- RS-485

- I2C BUS, SPI BUS

- CAN/VAN BUS 

- ARINC bus

Course Evaluation: continuous assessment of labwork and final test
ECTS Credits: 2
(ISE306-F) Communication Systems: 18 hours lecture (1st Semester) 

and (ISE307-F) Laboratory - Communication Systems: 12 hours (1st Semester)

Objectives

* to know the fundamental notions of internet networks that use TCP/IP 

* to know the fundamental notions needed to put together a USB connection

* to describe how a TCP/IP stack, for embedded systems, works
* to know how to use an Ethernet network monitoring tool 

* to be able to use a TCP/IP stack on a system using microprocessors
Coursework

Internet and its related protocols
The Ethernet protocol

Technology for internet connections and associated embedded systems
Course Evaluation: continuous assessment of labwork and final test
ECTS Credits: 2
MAJOR ISE: 

CORE CURRICULUM ELECTIVES
(ES 21-A) Methodology using Case Studies: 20 hours class – Course in English (1st Semester)

Objectives

By using real-world case studies students will learn how to define specification methods for embedded systems.

Prerequisites

Knowledge in embedded electronics and multitasking programming

Coursework
- Fault analysis

- SA-RT (Structured Analysis Real Time extension) methodology

- Electronic design and EMC

Course Evaluation: final test

(ES 22-F) EMC for Embedded Systems: 20 hours lecture (1st Semester)

Objectives

To have a view of the role EMC phenomena play in the field of embedded systems and the causes, effects and solutions to put into place.  To study the norms and the certification and validation methods linked with these aforementioned norms.
Coursework
· EMC (Electromagnetic Compatibility) issues for electronics 

· Causes and effects

· Prevention and solutions

· Other issues for EMC (temperature, vibrations, humidity, etc.)
· Norms and certification types

Course Evaluation: final test

(ES 23-F) DSP (Digital Signal Processor / Processing): 8 hours lecture, 12 hours laboratory – (1st Semester)

Prerequisites
Knowledge in signal processing methods and programming
Objectives

To study the principle DSP (digital signal processors and processing) algorithms and their impact on DSP architecture

Coursework
- Sampling, Convolution

- Linear filtering

- Fourier transforms

- TMS320C31 architecture 

Course Evaluation: continuous assessment of labwork 
(ES 24-A) Embedded Applications for Android: 8 hours lecture, 12 hours laboratory – Course in English (1st Semester)
Objectives

At the end of this course students will be able to 

* understand the challenges and possibilities of mobile platforms

* use the Android development environment

* create a user interface

* develop communication applications

* develop an application using persistent data

* develop a multimedia application

* develop an application that works with Googlemaps

* make and publish an Android application

Coursework

· Embedded applications, possibilities, Android SDK

· Using views, creating advanced user interfaces

· Intent classes

· Persistent data

· Multimedia
· Geolocalisation

· Publishing an application

Course Evaluation: continuous assessment of labwork
(ES 25-F) Advanced LabVIEW Development: 10 hours lecture, 10 hours laboratory (1st Semester)
Objectives
To use take the Associate Developer certification
To use various functions

To use the multitask programming elements offered by LabVIEW (events and loops)

To put together a simple application (maximum 4 states)

Coursework
· labVIEW fundamentals
· Writing applications (state machines)
· Organizing the setup (personalizing, frames, secondary frames)

· Property and method nodes
· Managing with events

· Cadenced loops

· CLAD (Certified LabVIEW Associate Developer) and exam simulation

Course Evaluation: continuous assessment of labwork
COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours
EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory
EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR ISET:

ELECTRONIC AND TELECOMMUNICATIONS SYSTEMS ENGINEERING

RADIO FREQUENCY
(IST 301-F) Radio Frequency II: 16 hours lecture, 14 hours class (1st Semester)

Objectives

* Understand the main functions of passive RF functions (attenuators, filters, splitters, couplers) and their main uses.

* Be able to assess an active function by using a datasheet and be able to explain qualitatively their operation.

* Understand the various RF applications of diodes 

* Identify passive functions from their topology (layout or electrical schema).

* Be able to explain certain elements of transmission (two terminal-pair)

Course Evaluation: final test

ECTS Credits: 2
(IST 302-F) Radio Frequency Measurement: 6 hours class, 24 hours laboratory (1st Semester)

Objectives

* Be able to design a RF measurement bench in accordance with functional specifications

* Be able to use software (Labview / Labwindows CVI) to measure and create data.

* Be able to categorize small signal S-parameters for an active function

* Be able to measure a 1-dB compression point of an amplifier

* Be able to us a CW wattmeter

Course Evaluation: continuous assessment of labwork
ECTS Credits: 2
TELECOMMUNICATIONS

(IST 303-F) Digital Transmission II: 16 hours lecture, 6 hours class, 8 hours laboratory (1st Semester)

Objectives

* Be able to explain the principles of resource allocation for networks (TDD, FDD, CDMA, OFDMA, TDMA, FDMA)
* Be able to explain the principles of channel coding

* Be able to explain the principles of FHSS, DSSS, OFDM methods and their advantages

* Be able to explain the principles of BPSK demodulation

* Be able to calculate the bandwidth of a modulated signal while considering its modulation and bit rate.

* Be able to use CAD software to describe a simple wireless link

* Be able to measure the BER (Bit Error Rate) of a transmission system

Course Evaluation: final test

ECTS Credits: 2
(IST 304-F) Telecommunications Networks: 14 hours lecture, 16 hours class (1st Semester)

Objectives

* Be able to explain what telecom services are currently available and how services and technology interact
* Be able to research, document and explain how the physical layer of a wireless link* operates
* Be able to research, document and explain how the data link layer of a wireless link* operates
* Be able to research, document and explain how the network layer of a wireless link* operates


The term wireless link encompasses cellular networks (3G / 4G) and WMAN, WLAN, and WPAN networks
* Be able to explain the difference between TCP/IP and OSI architectures.

* Be able to propose and defend a solution to add wireless functions to a product.
Course Evaluation: final test and final report

ECTS Credits: 3
MAJOR ISET: 

CORE CURRICULUM ELECTIVES
(ES 17-F) RF Design: 2 hours lecture, 48 hours project-based learning (1st Semester)

Objectives

At the end of this course students will be able to:

* know how to use CAD software to illustrate a function defined by design specifications while following a logical procedure

* talk about 4-Port mixed-mode S-Parameters

* know how to use electrical impedance formulas

* be able to explain the S-matrix of a passive 4-port network based on an electrical schema

* be able to propose a design (and defend it) using a set of design specifications for the architecture of an RF function

* know how to work between S, Y, Z matrixes to analyse a 4-port setup.
Course Evaluation: continuous assessment of labwork and final report
(ES 19-A) EMC Project: 2 hours lecture, 48 hours project-based learning (1st Semester)

Objectives

To learn how to use CAD software (EM3D system) to analyze electromagnetic structures

To consider EM characteristics for components for electronic design

To learn how to run tests and interpret results when doing EM testing

Course Evaluation: continuous assessment of labwork and final report

(ES 20-F) Digital Electronics for Telecommunications: 2 hours lecture, 48 hours project-based learning (1st Semester)

Objectives

To be able to explain how cyclic codes and block codes work

To be able to put in use a cyclic code in a programmable logic circuit using VHDL software

Course Evaluation: continuous assessment of labwork and final report
MAJOR ISYMED:

MEDICAL SYSTEMS ENGINEERING

Biomedical engineering brings together an ensemble of sciences and techniques in the fields of biology and healthcare.  Progress in I.T., electronics and embedded systems is ongoing and requires engineers to have new skill sets to work with the fast paced evolutions and never before seen needs.  The goal of this major is to train engineers that will be able to work with and manage these technological revolutions. 

(ISY 301-A) Biomedical Sensors: 10 hours lecture, 10 hours class – course in English (1st semester)

Objectives

The body is a combination of physical characteristics that make up our anatomy.  The goal of this course is to understand active and passive biomedical sensors used for biological data stemming from our physical characteristics; then using an embedded system to convert the received signals.

Coursework

· Sensors: thermal, inductive, capacitive, mechanical, optic, chemical, magnetic
· Electrodes and bioelectric signals (ECG, EMG, EEG)
· Smart sensors
Course Evaluation: a final written test

ECTS Credits: 2
(ISY 302-F) Electronic Instrumentation: 6 hours lecture, 14 hours laboratory (1st semester)

Objectives

To develop and put together an electrical interface for processing analog signals from biomedical sensors

Coursework

· Sensors and means of measurement

· Sources of current and voltage

· Amplification and filtering, single band, noise 

· Case study in biomedical signals

Course Evaluation: a final written test

ECTS Credits: 1
(ISY 303-F) Software Applications Development and Labview: 6 hours lecture, 14 hours laboratory (1st semester)

Objectives

Designing a complete solution (data acquisition and processing) using LabVIEW, NI (National Instruments) Requirements Gateway and TestStand
Coursework

· Introduction to current regulations for software applications development in the medical field
· Presentation and usage of National Instruments tools to assure traceability of requirements and code verification

· Putting together requirements

· LabVIEW (introduction and usage)

· Prototype of a LabVIEW biomedical instrumentation application

· Code verification with TestStand tools

Course Evaluation: continuous assessment of class work 
ECTS Credits: 1
(ISY 304-F) Medical Device Mini-project: 30 hours laboratory (1st semester)
Coursework

Students will design and create a device for embedded instrumentation used in biomedical equipment.  

Course Evaluation: continuous assessment of project work
ECTS Credits: 2
MEDICAL DEVICES AND TECHNOLOGIES FOR HEALTH CARE

(ISY 305-F) Managing Technical Support Centers: 30 hours lecture (1st semester)

Objectives

1. Define the roles and work of a biomedical engineer in the private sector

2. Understand what’s at stake and the risks associated with biomedical equipment and how maintenance must be undertaken

3. Show what’s at stake with technical installations and describe how they are financed in French public health institutions

4. Understand the importance, organization, size and management of hospital technical centers

· For example, medical imagery, operating rooms, sterilizing equipment and dialysis equipment

Coursework

· Specify the roles and goals of a biomedical engineer working in the private sector

a. The organisation of a biomedical department

b. The profession of healthcare engineer – status, roles and goals, career, salary and professional advancement

c. Purchasing, maintenance and risk management

d. Purchasing methods

e. Medical device vigilance – the role of French governing bodies

f. Maintenance (accounting and management charts)

g. Computerized Maintenance Management Systems (CMMS)

h. Documentation management

· Detailing the way French public institutions finance (income and expenditure)

a. Explanation of financing for hospitals

b. Presenting hospital reforms and French law

c. Presentation of “PMSI: Programme de Médicalisation Du Système d’Information’’ ; a system that allows French hospitals handle resources and materials

· Medical imagery in hospital technical centers: what’s at stake, how they are managed, organized, and sized.  Dealing with questions about their functions, equipment and costs.

a. The role and purpose of medial imagery: conventional radiology, vascular, flat panels, photostimulated luminescence (PSL), ultrasound, scanners, IRM

b. Putting an IRM in place 

c. Nuclear medicine tomographic imaging techniques: SPECT, PET and CT modalities 
d. Picture Archiving Communication Systems (PACS) and their functions
· Operating blocks in hospital technical centers: what’s at stake, how they are managed, organized, and sized.  Dealing with questions about their functions, equipment and costs.

a. Operating blocks: architectural limitations, design, restoration, regulations and equipment
b. Optimizing operating blocks: identifying, surveying and making the most of performance indicators for optimal functioning
c. In-and-out surgery as  part of an operating block
d. Risk management in operating blocks for hospital-acquired infections
· Sterilizing equipment in hospital technical centers: what’s at stake, how they are managed, organized, and sized.  Dealing with questions about their functions, equipment and costs.

a. Sterilization and disinfection of heat-sensitive medical devices: equipment, regulations, architectural aspects
b. Public-public cooperation and public-private cooperation patterns
· Dialysis equipment in hospital technical centers: what’s at stake, how they are managed, organized, and sized.  Dealing with questions about their functions, equipment and costs.

a. Dialysis techniques
b. The role of water for dialysis – principles, regulations, technical solutions, risk management
c. Filtration, symptomatology, fluid replacement equipment –technically advanced, designed by doctors and researchers that must be infallible – and how it us used daily.  Taking a look at hospital practices and staff confronted with technological progress, how they deal with reliability, risk management and their associations with equipment manufacturers and the engineers that design them.
· Understanding how health technologies are managed.  Quality improvement methodologies (scheduling, budgets, using materials, life-cycles, management and monitoring)
Course Evaluation: continuous assessment of class work 
ECTS Credits: 2
(ISY 306-F) Medical Devices & Technologies – Environmental, Economic and Regulatory Contexts: 23 hours lecture (1st semester)

Coursework

a. Technical support centers, their characteristics and specificities of today’s market, how the market has evolved, jobs and careers.  The legal and legislative context and general priniples
b. European directives and regulations and their evolution, political / administrative organization

c. The CE (the European conformity marking for products) mark, materiovigilance, sanitary vigilance, classification, nomenclature and traceability

d. Normalization, what’s at stake for medical support centers and devices, normalization system, conformity, guaranteeing quality, quality management system
e. Design and eco-design of medical support centers and devices, risk analysis, materials used (descriptions, technical specifications, toxicity), French legislation for electronic and electric apparatus disposal (DEEE, REP), sustainable purchasing, choosing materials
f. Healthcare informatics (hosting and data protection, authorization,  inside and outside of Europe transfers, the CNIL (Commission Nationale de l’Informatique des Libertés)
g. Reimbursement of medical support centers  and devices and accessing the market
h. Professional – industrial relations in the field of health care (financial and legal responsibilities for French and European companies), patents and intellectual property 
Course Evaluation: written test
ECTS Credits: 1
Medical Device Project

Design and finalization of an embedded instrumentation device created from given design specifications.
MAJOR ISYMED: 

CORE CURRICULUM ELECTIVES 

(ES 40-F) Biomechanics and Movement Analysis: 8 hours lecture, 12 hours class (1st semester)

Objectives

This course has two parts.  The first is a general introduction to biomechanics.  The second will be an overview of measurement and modelling methods that are used for movement of the body (for example spatio-temporal parameters, effort measurement, optoelectric sensors, inertial sensors)

Coursework

Biomechanics of the human body

Modeling and simulations

Methods for measuring human movements

Course Evaluation: continuous assessment of class work
(ES 41-A) Parallel Computing for Image Processing: 20 hours lecture - Course in English (1st semester)

Objectives

This course initiates students to image processing using SIMT (Single Instruction Multiple Threads) and CUDA architectures.  This course is a mix of class and laboratory work where students will be using libraries.  The course will begin with a rapid overview of C programming (table pointers, functions and structures pointers), then key elements of parallel programming while stressing the importance of SIMT/CUDA architectures.  Finally case studies will be used to illustrate theory and the advantages / inconveniences of CUDA architecture and parallel programming.

Coursework

· History, cache memory (a central role), programming techniques (ANSI-C and CUDA)

· Lab 1: Parallel programming architecture, computation performance analysis, parallel programming models (PRAM & SIMT)

· Lab 2: Case study - matrix vector product, 1D and 2D convolution, histograms and simple image processing
Course Evaluation: continuous assessment of class work
(ES 42-A) Innovation in the Biomedical Field: 20 hours lecture / class - Course in English (1st semester)

Coursework

· Innovation and medical devices: today’s market and technologies

· The specificities of biomedical innovation

· Current technology? New technology?

· Case study: innovation or not?

· Prototypes and protocols

· Case study

·  Comparing biomedical /clinical and pharmaceutical methodologies

· Overview of biostatistics, intelligent system
· Clinical phases

· Case study: active and non-active medical device implants

· Case study: in vitro diagnostic medical devices

· Scientific opinion, intellectual and legal protaction

· Quality systems and control of clinical procedures

· Bringing a product to the marketplace: clinical impact, case studies

· Case study: non-invasive ventilation (NIV)

Course Evaluation: continuous assessment of class work
(ES 43-F) Radiation Security and Protection: 20 hours lecture (1st semester)

Objectives

This class is an opportunity for students to learn about the effects of radiation on living organisms.  It provides the necessary fundamentals for engineers that will be working with ionizing radiation and its associated equipment.  This class also deals with the phenomenon of radon in the living environment.
Coursework

· Fundamental notions of radioactivity (beta decay, alpha decay, electron capture, gamma ray emission, internal conversion, decay chains,  interaction of radiation on matter) and exercises
· Measuring radiation
· Exercises and notions of biological effects of radiation, quantifying risk, notions of equivalent doses, notions of radiation detriment, cellular effects, effects on organisms, principles or radiation security, radiation of populations, fundamental characteristics, limitations, dosimetry
· Radon in living environments
Course Evaluation: final written test
COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours
EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory
EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
MAJOR MCTGE:

MECHATRONICS AND ELECTRICAL ENGINEERING

MECHANICAL ENGINEERING
(MGE 301-A) Advanced Mechanical Systems: 14 hours lecture, 6 hours class – Course in English (1st semester)
Objectives

At the end of this course students will be able to use Lagrangian mechanics as well as mechanical vibrations to describe and analyze a complex mechatronic system.
Coursework

· multibody systems for mechatronics

· analytical mechanics

· vibration mechanics

Course Evaluation: final test

ECTS Credits: 1
ELECTRONICS

(MGE 302-A) Embedded OS and Real-time: 14 hours lecture – Course in English (1st semester)

and (MGE 303-A) Laboratory - Embedded OS and Real-time: 10 hours laboratory –Course in English (1st semester)
Objectives

To acquire fundamental notions of embedded operating systems and programming multitask and real-time systems.  To understand the limits associated with embedded software in mechatronic systems.

Coursework

- Introduction

- The structure and contribution of an OS when designing a mechatronic system

- Differences between operating systems and real-time kernels 

- Specificities of real-time programming 

- Example of a real-time kernel: Micro C/OSII

Course Evaluation: continuous assessment of labwork and final test
ECTS Credits: 2
MECHATRONICS

(MGE 304-F) Design Using Bond Graphs: 18 hours lecture, 10 hours laboratory (1st semester)

Objectives

To study mechatronic design
Coursework

Introduction
· Definitions, needs and contexts

· Industrial systems
· Complex systems
· Which models for mechatronic design
Tools for integrated design
· Methodology for prototypes
· Hardware in the Loop (How to integrate HIL steps in the life cycle)
· Why HIL? Advantages and tools

· Software in the Loop (SIL)
· Modelling language: bond graphs
· Why bond graphs ? 
· History, definition, representations, Paynter’s bond graphs and functional models
· Power variation in engineering systems

· Putting together models for multi-physical systems (electric, mechanical, thermodynamic, chemical, and so on.)

· Algorithms for modelling 
· Simulation software (Symbols, Matlab)

Case study

Conference: Mechatronic systems and reliability and operational security; the FMEA (Failure Modes and Effects Analysis) method; their application in the aeronautical field
Labwork: Students will be applying their theoretical knowledge for an integrated system design project.  The process or system is proposed by the student.  Or a project subject may be proposed by the professor,  any of the following fields are possible but not limited to: vehicle dynamics and transport, energy systems (process engineering), robotics and so on.
Course Evaluation: lab reports 

ECTS Credits: 2

(MGE 305-F) Mechatronic System Design - Multidomain Simulation and Model-Based Design of Dynamic Systems: 8 hours lecture, 16 hours laboratory (1st semester)
Objectives

To understand thermal and EMC compatibility when designing mechatronic systems; students will look at real-world industrial solutions and labwork will involve 3-D CAD study allowing students have a more in-depth view of thermal and EMC concerns when designing mechatronic systems.

Coursework
· Introduction to thermal transfer (thermal conductivity, convection, radiation)

· How thermal transfer works with power electronics components
· Stationary and non-stationary heat transfer

· Materials for thermal interfaces

· Electron cooling flux 

· Problems of thermal transfer in the electronics field; example of RF power amplifiers

· Thermodynamic measurements and instruments for electronics
· Simulation tools: products on the market and their limitations

EMC

· Definition

· Real-world EMC situation-problems from the automobile industry
· Equivalent models of passive components

· Coupling mechanisms

· Radiation

· Coupling

· Crosstalk

· Common-impedance coupling
· Field-to-wire coupling / loop coupling

· Field-to-wire coupling – Agrawal, Taylor and Rachidi

· Laboratory work

· Crosstalk analysis – shielding

· Topological methodology

· Simulations: 3D multi-physical simulations using software allowing students to study the impact of thermal phenomena and EMC for mechanical system design
Course Evaluation: continuous assessment of labwork and final test
ECTS Credits: 2
(MGE 306-F) Mechatronic System Design – Research & Development (Conferences): 32 hours lecture, 14 hours laboratory (1st semester)
Objectives: At the end of this course students will be able to 

* move from description to analysis of a mechatronic systems that incorporates know-how in electronic, mechanical, automatic control, and I.T. engineering

* define, identify and describe how mechatronic sub-systems functions

* analyze and distinguish between the various systems incorporated in a mechatronic system

* develop a mechatronic platform that comes from given design specifications

* organize and manage tasks in a team setting

* choose, justify and evaluate certain solutions when given a specific problem or situation

* extract pertinent information from a technical document written in English

* give examples of applications for mechatronic systems

* succinctly present research findings 

* design a system integrating electronics, mechanics, automatic systems that answers to specific needs

* Put together a schema using sensors

Coursework

· Defining general conditions and design specifications 

· Studying the different parts of a system: mechanics, electronics, power electronics 

· Modelling/simulating various sub-assemblies and how they work together
Course Evaluation: continuous assessment of labwork and final test
ECTS Credits: 2
MAJOR MCTGE:
CORE CURRICULUM ELECTIVES
(ES 05-F) Mechatronic Materials: 20 hours lecture (1st semester) 
Objectives

To look at the choice of materials (their limits and advantages) when designing or building mechatronic systems
Coursework

For a mechatronic context:

- Various materials

- Which properties for which materials?

- Why and how do materials age?

- Compatibility of materials

- Compatibility of materials with the environment  

- Materials for complex components 

Course Evaluation: final test

(ES 06-A) Actuators – Practice and Simulation: 11 hours lecture, 9 hours laboratory – Course in English (1st semester)
Coursework

- Overview of basic tools
- Sensor technologies (strain gauge, pressure transducer)
- Actuators
Lab: Matlab/simulink simulations 

Course Evaluation: final test

(ES 07-F) Power Electronics: Design and Sizing: 20 hours laboratory (1st semester)

Objectives
Working from functional specifications the engineering student should be able to handle switching mode power supply (SMPS) design, assessment, sizing, and creation.

Coursework

Students will put into practice pre-existing knowledge about electronics and power electronics for SMPS (forward conversion type) schematics and design.  The various steps are as follows:

· Designing 3-winding transformers, their magnetic circuits, the number of turns, sizing the copper wire, the skin effect, and so on.

· Designing components for power electronics, MOS and 

· Designing filtering elements 
· Transistor control

· Calculating and allowing for regulation

Course Evaluation: continuous assessment of labwork 
(ES 08-F) MEMS (MicroElectroMechanical Systems): 4 hours lecture, 10 hours class, 6 hours laboratory (1st semester)
Objectives

This course will be an opportunity to study the various micro and nano technologies in electronics.  This course will study the link between materials and electronics and will present MEMS (Micro Electro Mechanical Systems) technologies.

Coursework

· Overview

· Upcoming microelectronic technologies 

· Production methods
· Micrometric technologies: MEMS 

· General presentation of MEMS

· The specific case of RF MEMS 

· Labwork with MEMS: using electric and electromagnetic simulation 

Course Evaluation: continuous assessment of labwork 

COMMON CURRICULUM ELECTIVES

Students may choose any of the following courses to complete the 80 required hours
EG 01–F     Radiocommunication-Components & Measurements: 11 hours lecture, 9 hours laboratory
EG 02–F     Fiber Optics and Broadband: 16 hours lecture, 4 hours class

EG 03–F     Design Office – Electrical Network Management:  14 hours lecture, 6 hours laboratory 

EG 04–F     Programmable Logic Devices: 12 hours lecture, 8 hours laboratory 

EG 05-F     TCP/IP Architecture and Network Security: 20 hours lecture

EG 06-F     Visual Basic.NET (Introductory): 5 hours lecture, 15 hours laboratory 

EG 07-F     Solar Energy Installations: 12 hours lecture, 8 hours laboratory 

EG 08-F     Mobile Robotics and Perception: 8 hours lecture, 12 hours laboratory 

EG 09-F     Basics of System Identification: 12 hours lecture, 8 hours laboratory
Do you have questions or comments? Please write leila.buchmann@esigelec.fr (last updated February 24th, 2015)
� These classes will not be offered in the 2015-2016 academic year


� These classes will not be offered in the 2015-2016 academic year.


� Note: All 3rd year classes are in the Fall semester





� This course description is not included in French written document





� same as ES 40 Static Converter Design (in EDD major) 


� This course is in the catalogue but not in the Excel spreadsheet


� This does not appear in the Excel spreadsheet
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