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Communication tasks

@ Transmission system utilization
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@ Signal generation
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Communication tasks (cont.)
& Error detection and Correction
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Protocol

wnpiismaviengmdouildlumstemsdenaie [ FunasiEsaan s lafu
niaaufiuiiaas 911 X.25, SDLC, HDLC, TCP/IP
Protocol { 2 snasgudo

1.Defacto (from fact) : snasguiia ly Tdauduisensu

2.De jure (bylaw) : mwualassmnans$raiu draft Ndsidesmsazidugy
uuvla

a Telecommunication World
ITU : International telecommunication Union

ITU-R : Radio wave communication(inuiesns)
ITU-T : Telephone & Data communication

ITU-D : Development sector

® |nternational Standard World
ISO (International Standard Organization) -> OSI
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Protocol (cont)

& |nternet Standard World

IAB (Internet Activities/ Architecture Board) -> RFC,Draft standard

IETF (Internet Engineer Task Force)
IRTF (Internet Research Task Force)

INTRODUCTION (Cont.)

Key element of Protocol
L. Syntax

- Data Format, Coding Signal Levels

2. Semantics
- Control, Error handling
Ny 3. Timin
vy g
, - Speed matching Sequencing
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Function of Protocol

L. Segmentation and Re-assembly (PDU-Protocol Data Unit)

- dhdauvsdieya 1ieaz ldnsrameudena lddi Tavud
av&IUL3unI1 Frame, Packet 1 Fixed length

SOPS e
- dwnndulafian anumamde (anuen liuviveu

[Variable length ]+ Physical) ssias 114 Protocol
221433 Transprounding

(Transport PDU) :
T Header.Destination Address + Sequence Number + Error destination code

(Network PDU) :
N.Header Destination (Computer.Address) + Facilities request => Priority
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Function of Protocol
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Function of Protocol

2. Encapsulation
- Data + Control (Address, Error detecting code,
Protocol Control) azwulu Net-shell

3. Connection Control
- maafumadensie
- MU Taya
- natlanafiasia
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Function of Protocol

3. Connection Control (cont.)
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Function of Protocol
4, Ordered Delivery

- Selective-repeat ARQ lu Layer 2 mssslusinwaue Sliding Windows
uaswnsaienaslé (§w%u Packet lafissdawana azsa Packet siu'ly

Tvailel)
5. Flow Control
- § 2 supuda [1] Stop and Wait  [2] Sliding Window

6. Error Control
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-FCS ‘(7\‘@




INTRODUCTION (Cont,)

Function of Protocol
7. Addressing

- Computer Address Level : a network-level address (IP/NSAP,...)

IF LAN => MAC Addressing
IF Internet =>|P
IF ATM Network => ATM Addressing
IF OSI => NSAP (Network Service Access Point)
- maSonldnu
IF Internet => Port
IF OSI => TSAP (Transmission Service Access Point)
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Function of Protocol
7. Addressing (Cont.)

- Address Scope : An end system / Intermedia note

End End

7

Inter- media note

- Addressing Mode => Unicast , Multicast , broadcast

_
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Function of Protocol
8. Multiplexing —
Application 1¥u3n1=>| Application
%@_@_E Transport Transport
Network Network
| I |
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ueiaz IP snldusms auaztazian 1 - IP1 => WWW
Inter- media note - 1P2 => HTP
-IP3 =>TELNET
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Function of Protocol
9. Transmission Service
- Priority sz@uanusdin
- Grade of Service szdiuvasmMIlduIm

- Security szduannlaaasi

Inter- media note
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a  Software

fAwini Timsduiunulunmsfem sdonadu ldawildsunsumuua 14 anit
UNIX, LINUX, OS/2, Novell Netware

@ Transmission Media
fanodnaslumaFussduau uaiu 2 Uszian

1. Guided Fwmaudumalé
wiuane Twisted pair, Coaxial, Fiber optic

2.Unguided fviuetduma 1 le

iy Air, Microwave, Sea water
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® JUuuyvsam s tana

L. Simplex
2. Half-Duplex

3. Full -Duplex
4. Echo-Plex

@ Direct link
Wumasdslasasssenindsstiuiumndszazma lnadaslddhamedyau

Amplifier -> Analog
Repeater -> Digital
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® Frequency : anua

Voltage

Time
1. 3w cycle Tu 1 2w nsdle 2 cycles

2. 1514 5.75 cycles (nihuilu cycle / time = Hz)
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# Amplitude : 290184 (Peak value)

Voltage

Time

dovunaves Voltage Tu 1 cycle (wihwilu volt / cycle )
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& Phase : a9en

Voltage

% RN
~_

Time

lu 1 cycle aznouiurnan =2
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® Periodic Signal : Snwarzdayguiisaiiedlu 1 cycle
Continuous Analog Signal (Sine Wave)
@ Aperiodic Signal : §nwaszdmaui ludaiiadlu 1 cycle
Discrete Digital Signal
Tu 1 cycle adast3ulveylusy Periodic
@ Datarate  §amanuidrlumssetona

Bit rate :$huuiadienaais 9 luitiu Header (bit per second)

Baud rate :3uudanu digital »3e analog (1asuilu
...................... digital u#n) izl luatesmsFeanslu 1 second
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® Bandwidth : @ savestesnemsdiesns (Cycle/second = Hz)

Spectrum : Range of frequency in Signal
Absolute bandwidth : Width of the spectrum

Effective bandwidth : Frequency range with most of the energy

lu voice 7 1dedlusne 90 Hz - 20 MHz ualfpaiinuise 16
fuagluaae EB. 700-900 Hz.
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® Transmission : nss< data desdmaidfowiu signal Aau (A/D)

s f¢i
Telephone A S Amplifier A
D D ————D I D ——
A Digital Tran. G Repeater
T D — N A———
/ Modem . Repeater
A——> L —
Codec Not used
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® Transmission Impairments

- Attenuation : msinuesdmanuiwa maiousUveawdsnu
- Delay Distortion : mafiaufeuvesdannu
- Noise : #rynusuniu

Thermal noise

Inter modulation noise
Cross talk
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®  Channel Capacity (C)

- Data rate (M number of voltage levels or discrete signal)
- Bandwidth (W)
- Noise
- Error rate

@ Nyquist formular

% =2W I%%%M

minda Noise
Impulse noise
C=W Io%%%HS/N%
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0SI PROTOCOL

® Physical Layer

- Concerned with transmission of unstructured bit stream
over physical medium;

- Deals with the mechanical, electrical, functional and
procedural characteristics to access the physical medium.

_

0SI PROTOCOL

® Data Link Layer

- Provides for the reliable transfer of information across the
physical link;

- Sends blocks of data (Frames) with the necessary
synchronization, error control, and flow contraol.

_

0SI PROTOCOL

@ Network Layer

- Provides upper layers with independence from the data
transmission and switching technologies used to connect
system;

- Responsible for establishing, maintaining, and terminating
connections,

0SI PROTOCOL

® Transport Layer

- Provides reliable, transparent transfer of data between
and points;

- Provides end-to-end error recovery and flow control.




0SI PROTOCOL

@ Session Layer

- Provides the control structure for communication between
application;

- Establishes, manages, and terminates connections (sessions)
between cooperating applications.

_

0SI PROTOCOL

® Presentation Layer

- Provides independence to the application processes from
differences in data representation (Syntax).

_

0SI PROTOCOL

@ Application Layer

- Provides access to the 0SI environment for users and also
provides distributed information services.

TCP/IP PROTOCOL

@ TCP/IP «flu Protocol @4l Internet Tauiiia Layer aaniflu 5 Layer @il

1. Physical Layer => Physical Layer of 0S|

2. Network Access Layer => Data Link Layer of 0S|
3. IP Layer => Network Layer of 0SI

4. TCP Layer =>Transport Layer of 0S|

5. Application Layer =>3 Top Layer of 0S|

TCP Header : Destination port + Sequence number + Check sum  (TSAP)

IP Header : Destination subnet Address + Facilities requests (NSAP)




TYPE OF MEDIA

1. Conductive Metal

2. Glass or Plastic
3. Wireless

_




