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Domain Objective Content

DATA NETWORKING

Industry

Standards and

Identify the layers of the OSI reference model.

Identify the functions of each layer of the OSI reference model.

Protocols Identify the protocols and services of each OSI layer.
Explain data encapsulation (including but not limited to: data, segment, packet, frame)
in relation to frame assembly.
LAN/WAN Compare and contrast various LAN topologies (including but not limited to: ring, bus,
Infrastructure star).

Compare and contrast various WAN topologies (including but not limited to: full mesh,

partial mesh, point-to-point).

Identify the functions of routers, switches and hubs in relation to data networking

hardware.

Compare and contrast the functions of a modem and CSU/DSU in relation to data networking

hardware.

Recognize standards, protocols and their characteristics (including but not limited

to: 802.2, 802.3, 802.5, PPP, frame relay, ATM, SONET/SDH).

Identify the purpose of Spanning Tree Protocol (STP).

Distinguish between DTE and DCE.

Distinguish among the categories of cabling (including but not limited to: CAT3, CAT5,
shielded twisted pair [STP], V.35, thinnet, RG58, fiber optic [single—mode,

multi-mode]).

Identify cable terminators.

Identify the function of VLANs.
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Identify the function of a MAC address.

IP Protocols

Compare and contrast the format of IPv4 and IPv6 addresses.

Identify network classes (A, B, C, D).

Identify network, host and broadcast addresses.

Identify private network numbers.

Tdentify the importance of subnet masking.

Determine the number of host addresses in a subnet

Determine the network number given a host address and subnet mask.

Identify the subnet mask by both the bit count and dotted decimal notation.

Distinguish between routed and routing protocols.

Distinguish among dynamic, static and default routes.

Identify DNS features and functions.

Identify DHCP features and functions.

Identify NAT features and functions.

Compare and contrast connection—oriented and connectionless transport in relation to

TCP/UDP.

Describe well-known, registered and random/dynamic ports in relation to TCP/UDP.

Identify common ports (including but not limited to: Telnet, HTTP, FTP, TFTP, SMTP,

POP3, SNMP, DNS) in relation to TCP/UDP.

Troubleshooting Use ICMP (tracert, ping and error messages) in relation to troubleshooting tools.
Recognize other available troubleshooting tools for cabling, hardware, and
configuration of devices (software and hardware).
Determine when to use straight—through vs. crossover cable.
Identify common configuration errors in IP devices.
TELEPHONY Industry Recognize standard reference nomenclature (including but not limited to: X. nnn, Q. nnn,
NETWORKING Standards and I.nnn, E.nnn).

Protocols

Basic Telephony

Concepts

Identify the call-processing steps (call setup, call connection, call completion).

Compare and contrast analog trunks and station lines.

Identify electrical characteristics of ground-start and loop-start analog trunks (not

including local voltage specifications).

Identify the various types of E&M trunks (2W/4W audio) in relation to analog trunks.

Identify various DSH technologies (including but not limited to: DSO, DS1, DS3, 0C3,

0C12, 0C48, 0C192).

Compare and contrast analog ringing (electrical specs) vs. digital alerting (A&B bits)

in relation to signaling types.
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Tdentify the primary analog transmission impairments involved in a phone call (including

but not limited to: loss, echo, noise, cross—talk, delay).

Identify the need for echo cancellation in 2-wire to 4-wire hybrids.

Define pulse code modulation in telephony.

Compare and contrast A-Law and Mu-Law in relation to digitizing voice.

Identify the functions of class 4 (tandem) and class 5 (end-office) switches in relation

to PSTN/GSTN.

Identify various numbering plans (including but not limited to: global, NANP, private).

Recognize Digital Signal Hierarchy (DSH) terminology (STRATUM).

Distinguish between FXO and FXS interfaces.

Infrastructure Identify safety procedures (including but not limited to: cabling, power, grounding,
ESD, NEBS).
Determine proper cabling procedures in specific environments (PVC vs. plenum).
Identify troubleshooting tools (including but not limited to: 4-pair tester,
inductor/buzzer/toner, linesman test set (butt set), volt meter, laptop).
Identify the symptoms of improper clocking configuration.
Tdentify various cable terminations (including but not limited to: USOC/RJ-nn
standards, ITU/V.nnn standards).
Signaling Compare and contrast the signaling of ground-start and loop—start analog trunks (not
including line voltages).
Compare and contrast in—band vs. out—of-band in relation to signaling types.
Identify the signaling functions of ISDN (e.g., ISDN BRI, ISDN PRI, ISDN 23 and ISDN
30) and SS7/C7.
Compare and contrast E&M, ground start, loop start and OPX in relation to signaling
types (A, B, C and D bits).
Compare and contrast analog dialing (DIMF) vs. digital addressing (set—up messages)
in relation to signaling types.
CONVERGENCE Industry Identify the major industry standards (including but not limited to: 802.x
TECHNOLOGIES Standards and

Protocols

Identify the major standards bodies (including but not limited to: IEEE

Voice—over

Convergence

Define latency, jitter and wander, and identify their impact on real-time

communications.

Tdentify the importance of a jitter buffer.

Tdentify the impact of large data frames on real-time communications.

Recognize the need for Quality of Service (QoS) in converged networks.

Tdentify Quality of Service (QoS) technologies (including but not limited to: RSVP,
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DiffServ, IntServ, 802.1P/Q) for converged networks.

Identify common codecs (G.7xx) and their bandwidth requirements in a converged

environment.

Describe the impact of compressing voice.

Compare and contrast the use of T1, El and J1 for data and voice.

Identify the factors that affect the bandwidth of packetized voice.

Identify requirements for transporting modem and fax through a converged solution.

Topology

Convergence

Identify the types of signaling protocols for converged networks (including but not

limited to: H.245, H.320, H.323, H.450, SIP, MGCP, NCS).

Identify the function of a gatekeeper.

Tdentify differences in call flows between convergent—based and circuit-based calls.

Tdentify the function of gateways.

Tdentify characteristics of circuit—switched and packet—switched technologies.

Hid - TTA

X7 2  FEER CTP TT0-201 OPNE

Domain 1.0: Data and Internet Protocol (IP) Networking for Convergent Networks

1.1 Relate networking models and standards to convergence networking practices.

1.2 Identify appropriate local area network/wide area network (LAN/WAN) infrastructures.

1.3 Plan an Internet Protocol (IP) network.

1.4 Describe wireless networks.

1.5 Troubleshoot convergent networks.

1.6 Identify elements and benefits of a virtual LAN (VLAN).

1.7 Define Quality of Service (QoS).

Domain 2.0: Voice and Telephony Services, Functions and Technologies

2.1 Describe codecs and Pulse Code Modulation (PCM).

2.2 Define Integrated Services Digital Network (ISDN) elements and concepts.

2.3 Identify common voice services and feature sets

2.4 Identify and troubleshoot problems with voice calls in digital and analog environments.

Domain 3.0: Convergence Technologies

3.1 Identify essential elements of a convergent network.

3.2 Identify requirements for transporting text, voice, video, modem and fax through a converged solution.

3.3 Identify methods for providing video services through a converged solution.

3.4 Explain how protocols such as Realtime Transport Protocol (RTP), Realtime Transport Control Protocol (RTCP), Session

Initiation Protocol (SIP), H.323 and Media Gateway Control (Megaco) are used to carry and control convergent network traffic.

3.5 Identify common convergence devices.
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3.6 Troubleshoot common convergence technology.

3.7 Identify security issues for converged networks.
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XF 4 Hrigso == FMEKB] (BTEC National Diploma

in Communication Technology)

Core units (WfE==v k)

Communication Technologies

Health, Safety, Risk Assessment and Welfare

in the Engineering Workplace

Communications for Technicians

Communications Workshop Practice

Engineering Project

Specialist units (BIR=2=v k., GroupA HIIHIES 2= FEBIRTHMLENDH D)

Group A

Group B

Mathematics for Technicians

Business Systems for Technicians

Electrical and Electronic Principles

Commercial Aspects of Organisations Employing

Engineers

Telecommunications Principles

Further Mathematics for Technicians

Access Networks Techniques and Applications

Principles and Applications of Electronic Devices and

Circuits

Core Network Techniques

Principles and Applications of Electronic Devices and

Circuits

Telecommunications Systems

Principles and Applications of Analogue Electronics

Fault Diagnosis and Maintenance of Communications

Equipment

Construction and Applications of Digital Systems

Communications Equipment Installation Techniques

Microprocessor Systems and Applications

Computer Systems

Principles and Applications of Microcontrollers

Maintaining Computer Systems

Radio Communication Principles and Applications

Computer Architecture

Telephony Voice Systems Operation

Principles of Computer Networks

Radar System Principles

Principles of Software Design and Development

Network Management

Networked Systems Security

Networking Basics (CISCO CCNAI)

Routers and Routing Basics (CCNA2)
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XF5 [HEMO==y>y FMEH] (BTEC National Diploma

in Telecommunications)

Core units (WfE=L= k)

Mathematics for Technicians

Telecommunications Principles

Business Systems for Technicians

Project —Telecommunications

Data Communications and Networks

Specialist units (EIR==> k. GroupA 7>5

RS 2=y hZBIRT L LN H D)

Group A

Group B

Communications Technology

Health, Safety and Welfare

Telecommunications Systems

PC Specification and Maintenance

Access Networks

Introduction to Software Development

Core Networks

Electronics

Network Design and Resilience

Analogue Electronics

Installation Techniques

Digital Electronics

Standby Power Supplies

Microelectronics

Test and Repair

Further Mathematics for Technicians

Radio Communications Principles and Applications

Electronic Computer Aided Design and Analysis

Engineering Workplace Practices

Communications for Technicians
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(BT L EENE

Aerospace Communications

Information theories

Antennas, Microwave & Radiofrequencies

Interfaces, virtual reality and multimedia

Artificial Intelligence and Cognitive

Sciences

IP New Technologies, Multiservices

Networks

Cellular and Mobile Networks

Machine learning and data mining

Classical and quantum optical information

processing

Mass of Data

Communication system

Mathematical finance

Conception, innovation, design Optical Transport Networks and Associated
Services
Data Processing Theory and Paradigms Photonics

Digital Communications

Project management

Distributed Real-time Embedded Systems

Security

Distributed Systems and Network Services

Signal processing

Electronics Radio frequency

Software Engineering

Embedded systems architecture and

robotics

Strategies, markets and players

Image

Systems and multimedia applications, video
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and audio

Information system

Systems on Chip
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INT IZB T D EENE

First semester programme

Mathematics

Electronic systems and functions

An introduction to Unix — algorithms and

programming

An introduction to telecommunications

Probabilities

Financial management and marketing

Second semester programme

Data analysis — Digital analysis

Radiation and aerials — Guided propagation

Hardware and software architectures — IT

project

Data networks — Queues — Operator Networks

Signals: tools and applications

Enterprise economics and company law

Third semest

er programme

An introduction to statistics — Optimisation

methods — Optimisation in graphs

Optical telecommunications systems —
High-frequency circuits — Systems and

applications integration

Object design and programming — Databases

— Organisational information systems

TCP/IP:

Interconnection and applications

Corporate networks -

Information theory — Digital

Communications

X|3% 24 ENSIMAG {231 %

Hidh : INT (TELECOM SudParis)
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Financial Engineering

Software and Systems Engineering

Models, Calculus and Simulation

Images and Virtual Reality

Logistics, Optimization of Information Systems

Software and Systems Engineering (Ensimag & Phelma)

Telecommunications (Ensimag & Phelma)
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System Architecture

Procurement

Hardware and Operating Systems

Market and Customer Relationships

Application Software

Use Fields and Development Trends

Programming Techniques

System Architecture

Ergonomic Appliance Installation

Hardware and Operating Systems

Montage Technology

Networks

Services

System Components

Actual State Analysis and Conception

Protection of Data Privacy and Copyright

System Care

Power Supply

Precautions

Data Security

Hard and Software Tests

Service Performances

Upkeep
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