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INTRODUCTION TO UNIX INFOGRAPHY
UNIX AND C PROGRAMMING

PROGRAMMING PART 1

. Acquire basic skillsin C pro .. Learn API Bsix .. Integrate math skills, algo

gramming

. Become familiar with the
UNIX environment

This cedit covers the first four
weeks. Though intensive cour
ses (12 hours a day) in pro-
gramming, the student will gain
basic technics needed to com
plete the projects assigned
throughout the yeat

UNIX (environment and file
systems)

C programming (pointers,
structures, linked lists, function
pointers, recursivityetc)

&

- Develop C programming rithms and specific structures

skills through daily practice .. Improve C programming

- Learn how to use UNIX in a skills through daily practice

multitask environment

This is achieved via a series of
mini-projects, using UNIX's
interface while building up
student's pogramming skills.

Students will achieve these
objectives by completing visual
and fun projects like computer

games.
Handling of UNIX

input/output (files, redirection,
catalogue, links, pipe, device,

etc.) N
Basic principles of 2D and

3D infography (lines, curves,

projection, raycastingraytra
Interprocess communication  cing)

(signals, pipes, virtual terminals)

Process (creation, destruction,
life cycles, state, etc.)

Basic math notions
User interface management
(termcaps, line discipline)
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ELEMENTARY
PROGRAMMING

. Basic algorithmic principles

. Intuitive approach for com
plex notions

Achieve these goals by comple
ting a serie of mini-projects.
Students will acquie basic pro-
gramming skills based on lear
ning classic algorithms, com
mon standards and widespread
programming technics. The
machine tests allow students to
demonstrate mastey and preci-
sion. Competitive projects will
lead to the refinement of the
algorithms from which the
notions of complexity will
ememe.

Data structures (arrays, lists,
hash tables, trees, and graphs)

Standard algorithms
(research, sort)

SECURITY
(BASICS)

. Students use the school's
computer systems without gene
rating risk

This course will demonstrate
technics and behaviors to avoid
security problems. The student's
responsibility within the legal
framework will also be covered

Knowledge of laws, identity
privileges

Brief presentation of the
legal framework

ROBOTICS

.. Integrate multiple problems
and innovations (programming
assemblyelectronic elements,
mechanical problems, film
making, strategies)

The course includes a concete
project (creating a robot), which
will touch on numerous topics
not yet tackled to place the stu
dent in a research and develop-
ment situation.

Microcontroller program
ming with assembly language

How to use mechanical tools

PERSONAL
ORGANIZATION

. Focus on the importance of
organization when analyzing
problems

. Learning basic organization
tools

Students and supevisors will
jointly analyze the reasons for
the student's failue to perform
as expected. The goal is to help
the student achieve a better
performance thiough better
organization
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First Year

{ Targets
Remarks
Learn

ENTERPRISE
NETWORK

© Understand data
transmission and their role in
the enterprise.

The course includes the study of

real-life cases to list technologies This course will explain the cor

and technics used to ceate an
enterprise network infrastucture.

Draft estimates

Analysis and drafting of busi
ness proposals

PRIVATE SECTOR GENERAL

KNOWLEDGE
© How to handle yourself .. Improve written and spoken
during your first interview skills

. Role of computer science in
business

. Support technics

Thiough various themes studies
enlarge the cultural vision of stu

porate world and teach students
dent

how to look for an internship
search

How to write your resume

Communication skills

o I

SCIENCE
HISTORY

: Learn major principles of
physics

Afford to the student a

scientific cultue



Programme-2005-2006.gxd 20/12/2005 02:45 Page 5 $

001

ENGLISH APPLIED INTERNSHIP PROJECTS First Year

MATHEMATICS
Mini projects

. 8 mini-projects with C/Unix programming

. 3 mini-projects with user interface (including
creating a 3D game)

. 10 mini-projects with math
4 mini-projects with elementary program

. Improve your command of .. Learn statistics (probabilities, - An introduction to enterprises ming
spoken and written English random variables, descriptive Projets 04
statistics, samplingestimation, . L
correlation, hypothesis testing) b Write a program that manages infinite num O O O
ers

. Write an assembler and a virtual machine

) ) © Write a game based on graph path finding
This course includes conate

Vocabulary and grammar basis. " o .. Write a shell (command interpreter under
projects to assimilate mathema UNIX)

tic tools . Write a Ray-Tracer (computation of synthesis

images)

. Create a robot and take part in a robotics'
competition.



Programme-2005-2006.gxd 20/12/2005 02:45 Page 6

- 00 O
00O

002

Second
Year

{ Targets

Remarks

Learn

PROGRAMMING ADVANCED ASSEMBLER
UNIX PROGRAMMING

PART 2

. Learn more about UNIX sys .. Learn specific programming .. Learn to program in

tem concepts (parallel program assemblerand particularly in
© Learn network programming ming, - concurrent access, inter 386 assembler

with UNIX locks, events and distributed

programming)

Learn more about UNIX AP and W ith many minor projects imple

. . W ith many minor projects
its functions with small projects Ments specific technics of po-

implements specific technics of

; ; gramming i
and deal Wlth network interface assembling.
programming (socket)
Processor architecture
UNIX structure Thread, Mutex, Semaphores, ... )
) ] Assembler i386
Network programming Clientserver models

(socket, select, protocol IRC,

Event and distributed pro
protocol FTP)

gramming models

&

GRAPHICAL
INTERFACE
UNIX/X11

: Study and use graphics API
in UNIX

By the realization of small play-
ful projects, discover the gra
phic interfaces under UNIX.

X-Wndow
Motif
GTK
OpenGL
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PERL LISP MATHEMATICS MATH FOR Second
FINANCE Year
Targets .. Learn PERL language and its .: Functiongl language: advar . | o4 analysis and interpola .. Learn the math and financial
use tages and disadvantages tion concepts to better understand
financial markets O 6
By leaming Lisp, students Based on actual case studystu O O O
Remarks This cour;e teachgs students to gnderstand the goncepts of fune  piseover math tools though spe- den.ts leam financial analysis for O
program in a scripting lan- tional programming. cific projects business or markets.
guage through a series of pro-
jects.
Learn Basic syntax Language Lisp syntax Series, limits, studies of func - 5 for financial analysis

tion derivations, polar and
parametric curves, integral
computations and interpolation

Specific language (parsing)

. o Languages classification
functionalities

Interactions with the system
and with C language



Programme-2005-2006.gxd 20/12/2005 02:45 Page 8 $

002

Second CONCEPTIONS OF ARCHITECTURE ENGLISH ORGANIZATION

Year INFORMATION PART 1 OF GROUP WORK
SYSTEMS
PART 1

{ Targets .. Master concepts and imple .. Rinciples of how the compu .. Better written and spoken .. Learn project planning

O ment computer programming ter functions English methods and workgroup orga
O solutions nization
[— .. Use the Merise Method
o0 O
Thiough case study students will Role and importance of the Students will come up with
O O O Remarks acquire a conception method various components in a compu  Includes grammar lessons and  project planning and
ter. conversation courses . workgroup organization

methods, paving the way for
large scope projects later

Tools for planning (PER

GANTT)
Merise |, Merise Il . Technic; of group orggniza
Learn tion (directing and reporting
Tools for Rwer AMX support meetings)
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ORAL
PRESENTATION

. Prepare students for the
internship oral presentation

Viewing later presentations,
acquire the technical oral tools

Oral presentation
Presenting slides

WEB
TECHNOLOGY

: In-depth study of protocols,
norms and webrelated techne

logy

Thiough the creation of a web-
site, students will lean how to
use intenet technologies.

CGl

PHP

Javascript
Protocole HTTP
RFC

PROJECTS

Mini projects

: 5 C/Unix mini projects

7 user interface mini projects

© 5 mini-projets de Brl
.. 1 Conception of Information Systems
mini project

: 2 Lisp mini projects

: 10 mathematical mini projects

. 2 assembler mini projects

Projets

. Create a function grapher
(mathematics)

. Fee choice Poject

. Create an interactive web game
. Create a Workflow website

.. Development of a workgroup
environment

. Presentation of machine architecture

002

Second
Year




Programme-2005-2006.qxd 20/12/2005 02:45 Page 10

O
O
- 00 O
00O

003

Advanced
technology

{ Targets

Remarks

Learn

UNIX
PROGRAMMING
PART 3

23 hours

. Use specific and advanced
systems in the UNIX
environment

Thiough the creation of small
projects, students will master
processes with UNIX

/proc
ptrace
ELF
PECOFF

WINDOWS
GRAPHIC
INTERFACE
(C++ VISUAL)
44 hours

. Presentation of APl MFC

Students have to ceate an
interactive application in
Windows while respecting
Microsoft standads.

Windows MFC and Wh32
using Visual C++

C++
PROGRAMMING
(POO)

30 hours

: C++ programming

: Object Oriented
Programming

Students ae programming in
C++ using UNIX and Windows
while respecting object para-
digms.

C++ Syntax
C++ Conception

C++ P aradigm

INTERNAL
STRUCTURING OF
OBJECT ORIENTED
LANGUAGES

20 hours

: Advanced understanding of

object languages

Students will acquie a complete
mastering of object languages
and their internal features
through the writing of an
Objective C to C translator

Lexico-grammatical interpre
tation

C Objective Syntax
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JAVA LANGUAGE

10 hours

© Know the specific J¥A
environment and its industry
applications

Students will lean to program
in Java and leam about its

standard market envionments.

GAME THEORY

27 hours

. Learn technics and elemen
tary algorithm of artificial intelk
gence

Using strategy games (human
versus machine), students will
learn how to simulate human
intelligence. This course is an
introduction to cognitive scien
ces.

min/max, alpha/beta algo-
rithms

knowledge representation
graphs and state graphs
path-finding algorithm

A* and variants

Heuristic notions

CRYPTOGRAPHY

31 hours

. Understand the most widely
used cryptography algorithms

By re-coding standad market
algorithms, students will also
learn their stiengths and
weaknesses.

Symmetrical algorithms (DES

Rijndael)

Asymmetrical algorithms
(RSA, Elsammal)

&

MICROSOFT
CERTIFICATION
(MCSE)

PART 1

80 hours

. Preparation for MCSE

Certification (Microsoft Certified

System Engineer)

Students will eceive professio
nal training toward MCSE cetti-
fication

Microsoft Windows servers'
installation and administration

003

Advanced

technology

10

OO0 O
O
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Advanced
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Learn

ORACLE
CERTIFICATION
PART 1

36 hours

. Preparation for Oracle
Certification

© SQL — PL/SQL

Thiough this course and small
projects, students will lean how
to handle relational databases
and particularly Oracle.

Handling of SQL, PL/SQL
languages.

Configuration, Oracle
Net8easy software

iForms
Reports

CISCO
CERTIFICATION
(CCNA)

PART 1

54 hours

. Preparation for Cisco CCNA

(Cisco Certified Network
Administrator)

Students will lean how to run
and administrate enterprise

CONCEPTION OF
INFORMATION
SYSTEMS-PART 2

30 hours

. Object conception and

OMT, UML methodology

Students will acquie object

conception technics though

local area networks, particularly ~ work on a free project.

on Cisco equipment

Address and static IP routing

technics.

Network environment
constraints .

Wiring technics.

&

Object conception
UML, OMT

Tools for rational ROSE sup
port

TECHNICAL
DOCUMENT
RESPONSE

10 hours

. Learn document response
technics

Students will impove writing
ability by drafting a document
describing an API.

Editorial technics
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MANAGEMENT,
MARKETING,
COMMERCE, AND
FINANCE

63 hours

. Basic business principles
through case studyThe goal is
to enable students to quickly
move into management posi
tions

By means of case studies, assi
milate the organization enterpri-
ses .

Introduction to business
management tools

MATHEMATICS

40 hours

: Complex problemsolving
using data-processing with the
help of mathematics
(Operational Research)

Students will make practical use
of complex mathematical tech
nics.

Graphs theory and drawing
Relaxation lagrangienne

Linear and Constraint pro
gramming

Markov Chains
Queues

Dynamic programming

ENGLISH

90 hours

. Improve written and oral
English skills

In this course students will use
grammar and conversation to
increase their level of English.

&

PROJECTS

Mini projects

4 advanced UNIX mini-pre
jects

8 Unix/C++ mini-projects

.. 1 game theory mini-project
.. 3 cryptography mini-projects
10 math mini-projects

Projects

. Develop a Unix/Wndows
mini-debugger

. Develop an Objective C to
C translator

. Develop a Gomoku game
. Company audit

. Develop an interoperable
server for the whole class

. Draft API interoperation spe
cifications

003

Advanced
technology

12
00

O

O
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Professional
orientation
year

{ Targets

Remarks

Learn

UNIX KERNEL
PROGRAMMING
PART 1

48 hours

. Master UNIX kernel functions .:

In this course, students will mas  Students will lean artificial intel-
ligence through project develop-

ter the intemal structures and
kemel programming of a UNIX
operating system by adding fea-
tures.

Architecture and internal
structure

advanced programming
technics

ARTIFICIAL
INTELLIGENCE

Understand and use artificial
intelligence algorithms

Expert systems
Neural networks

Agents and multi-agent sys

CRYPTOGRAPHY

21 hours

. Approaches to industrial pro
blems

. Utilization of market APIs

Thiough the development of a
mini PKI, students will lean and
use market standads.

PKI (609, RSA, DSA, ...
OpenSSL
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Remarks

Learn

MULTI-MEDIA

24 hours

© FHnd and solve real-time pre
blems

© Use audio and digital video
technologies

In a video studio, students will
learn compression, decompes
sion, and migration of media
stream standards.

video and audio encoding
and decoding

storage and network broad
casting problems

UNIX NETWORK
SECURITY

65 hours

. Learn possible attacks and
defense technics in a Unix
environment

With a series of small piojects,
students will lean to identify
network security poblems
associated with UNIX and
their solutions.

Sniffing
Spoofing
DOS

various security flaws

SOFTWARE
VIRUS ATTACK

25 hours

. Learn possible attacks and
defense technics in a \Wdows
environment

With a series of small pojects,
students will lean to identify net
work security problems associa
ted with Windows and their
solutions.

Windows flaws
Windows Securitydbls

SOFTWARE
VIRUS ATTACK

25 hours

: Understanding viral and anti-
viral technics in ihdows

By creating a virus, students will
learn how to master viral pro-
blems and low-level pogram-
ming under Windows

Advanced i386 assembler

Advanced programming sys
tem under Whdows

Viral technics

004

Professional
orientation
year

14
O

O
O
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ADMINISTRATION
OF A UNIX

52 hours

. General services mastery
services

© Use market tools

Students will lean to configure
some network severs, a work
station, routers, and other net
work components.

Network configuration
System configuration
Maintenance Blicy
Supervision

Alarm Management
Internet connection

Security procedures and peli
cies

MICROSOFT
CERTIFICATION
(MCSE) PART 2

96 hours

. Preparation for MCSE
(Microsoft Certified System
Engineer) - Modules 3 and 4

Students will eceive professio
nal training for MCSE certifica-
tion.

Basic deployment of
Microsoft network architecture
(Active Directory...)

&

ORACLE
CERTIFICATION
PART 2

65 hours

© Administration of a given
database, particularly with
Oracle

. Preparation for Oracle
(DBAL1) certification of an
Oracle data base administrator

W ith the Oracle certification
course and project production,
students will achieve Oracle
DBA level.

Installation, configuration
and management of a data
base

User management

Storage structure manage
ment

Oracle memory structure
management

CISCO
CERTIFICATION
(CCNA)

PART 2

50 hours

. Cisco CCNA (Cisco Certified
Network Administrator) certifica
tion preparation)

Students will lean to handle
and administrate complex
networks, particularly on
CISCO equipment. This training
is not limited to Cisco
equipment.

Complex network notions
WAN

Dynamic routing

NAT
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MICROSOFT.NET IDENTIFICATION ARCHITECTURE  QUALITY Professional
TECHNOLOGY TECHNICS PART 2 PART 1 orientation
year
45 hours 15 hours 18 hours 30 hours
{ Targets - Lgarning to operate in .NET . Ap introduction to industrial  .: Learn electrical and electro  .: Froblems and quality method
environment identification systems. nic engineering theory of micro  comprehension [P
processors
) A conference series pesents the
Remarks Th"?ugh the creatlon‘ of small industrial identification market to  This course will pesent the O O O
projects, students will master 0 gtydents. theory conceming processor Though the making of Quality O
the .NET envionment functions. referential train the students to
understand importance of
Quality
C# Barcoding
Learn Remoting Contactless technology Logic gates
Database Radio technology Boole Algebra Standard 1SO 9001-
Winforms : Etc IS0 9002
Magnetic passes
Persistence Etc

Garbage Collecting

Mono (Linux)
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Remarks
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Learn

ENGLISH

20 hours

. Improve written and oral
English skills

CONFERENCES LAW

15 hours 66 hours

. To explore the diversity of the .: Learn regulations related to
business environment computer science

Students hear legal notions ele-
vant for a future computer scien
tist.

Conferences intoduce students
to the diversity of enterprises .

Copyrights
Intellectual Poperty Rights

Labor laws

EMPLOYMENT
SEARCH
TECHNICS

13 hours

. Preparation for future
Employment Searches

Thiough courses and mock job
interviews, students pepare for
career management.

Writing your resume
Job search

Making a good first impres
sion
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Learn

MANAGEMENT,
MARKETING,
COMMERCE AND
FINANCE

63 hours

. Structure of the Enterprise

Thiough case studies, students
will analyze business functions.
The goal is to be able to quickly
move to senior management
positions.

Introduction to business
management tools

SMALL PROJECTS
PROJECTS
. 3 small security projects .. Security Contest

- 2 small cryptography pre . Network multimedia studio

jects .. Fngerprint identification sys

i tem
2 small kernel programming

projects : Go game (Artificial

Intelligence)

. 4 small viral attack projects . Creating a complex data

. 1 small assembler project base system (UML/Oracle)

] i o . Independent project
. Write an article on Atrtificial

Inte”igence (|n Eng|ISh) Qua“ty reference system

) i . Business audit
© Write an article on computer
science security (in English)

. Oral presentation on law

&

004

Professional
orientation
year

18

OO0 O
O
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Computer
Science
Expertise

{ Targets

Remarks

Learn

UNIX KERNEL
PROGRAMMING

40 hours

: Advanced UNIX kernel pro
gramming

W ith added features in a UNIX
kemel, students will master
intemal structures and
advanced kemel programming.

UvM
IP layers

Virtual He System

ADVANCED
EXPLOITATION
SYSTEM

8 hours

 Understanding and mastery
of low-level mechanisms for an
operating system

By rewriting a mini-operating
system, students will master the
functioning of low-level
operating systems.

MMU
Controllers

Drivers

ARTIFICIAL
INTELLIGENCE
PART 2

35 hours

. Initiation to Artificial
Intelligence research and pro
blems in scientific research

By creating several projects, stu
dents will acquire Artificial
Intelligence knowledge.

Genetic algorithms
Computerassisted instruction
Simulation technics

Linguistic treatment

LOGICAL
PROTECTION

9 hours

: Understanding and
implementing anti-virus policies

This course will pesent the
policies and impacts of anti-viral
protection solutions

Structural knowledge of
software and anti-viral structures
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MICROSOFT ORACLE ADVANCED CHECKPOINT Computer
(MCSE) CERTIFICATION NETWORK Science
CERTIFICATION PART 3 Expertise
PART 3
96 hours 46 hours 48 hours 20 hours
{ Targets - MCSE (Micr.o‘sofF System .. Monitoring and optimizing .. Understanding and imple .. Understanding and imple
Engineer) Certification the database, specifically for ~ menting advanced network menting anti-virus policies
Predpiratlon of Modules 5, 6, Oracle structures
an
. Preparation for Oracle
Administer Certification of DBA O O O
l O
) ) By creating network models that
Remarks Students will eceive By following the Oracle certifi-  Students will ceate and study simulate curent industyy configura-
profg55|9nal training for MCSE  c4t0n course and thiough the complex network stuctures in tions, students will master
certification creation of projects, students well-secued environments (secti  Checkpoint tools and, on a broa-
will achieve DBA Il level in rity, performance, reliability, hete-  der basis, the functions of fie-
Oracle rogeneity). walls.
] Backups and restoration NAT Knowledge of standard secu
Learn Large Microsoft network o Frox fity structures
management Database replication y o
] o VPN Authentification
Security Database monitoring and
optimization Frewall VPN
IPSec Nokia Frewall
IPv6
Kerberos

&
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Computer
Science
Expertise

{ Targets

Remarks

Learn

ADVANCED
MICROSOFT .NET
TECHNOLOGY

45 hours

. Deeper knowledge of

internal structures and functions

of .NET

By rewriting and implementing
heterogenic environmental
components, students will
completely master the .NET
framework

Advanced C#

Advanced knowledge of CLR

STRUCTURES
PART 3

27 hours

. In-depth knowledge of
different processor structures
processeurs

Thiough the study of diflerent
architectues, students will lean
application's strength and
shortfall. Students will then
recognize the best achitectue
in the context of its function.

VHDL
Fipeline
Burst

SMP (multi-processor)

QUALITY
PART 2

18 hours

© Understanding quality pro
blems and methods

Thiough the making of Quality
referential train the students to
understand importance of
Quiality.

Quality assurance plan

ENGLISH

20 hours

: Improving written and oral
English

Pepare the students to be fluent
in the business world.
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Learn

CONFERENCES

15 hours

. To familiarize students with a

diverse business environment

Numerous confeences about
diverse technical subject fom
professional world.

JOB SEARCH
TECHNICS

5 hours

: Job Search Reparation

Thiough recruiting simulation,
helps students to seath an
employment.

Editing resume
Prospecting technics

Creating positive first impres
sions

MANAGEMENT,
MARKETING,
COMMERCE AND
FINANCE

63 hours

. Learning about enterprises

Prepare the student to become
managers.

Introduction to business
management tools

SMALL
PROJECTS

: 2 small kernel program
ming project

. 1 presentation about
Artificial Intelligence

2 small programming pre
jects

: 2 small .NET projects

: 1 small security projeet
logical protection

PROJECTS

. EAO (genetic algorithm) or
Turing Test

. Kernel bandwidth regulator
. Fee-choice project

. Security contests

. Oracle project

. Enterprise audit

.. Application and followup of
a quality refer system for the
independent project

005

Computer
Science
Expertise

22

OO0 O
O
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