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History of Telecommunications i

Evolution of Communication
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Timeline of Communication tools

3000 BC: papyrus
3000 BC: communication drums, harn

2400 BC: &

Text editing & storage

Audio signals
Cptical and Audio signals

By: Alaa Al Ehourdajie
Sources: 1. Wikipedia
2 - Bock: Mobie Marketing: By, Alex Michasl & Ben Sakm

1842 - telephone.
18596 : radio,

1897 : computer i

18th cenfury. Signal lamps
1927 : mlavision

18605. computers and text editors

19649 ; computer nebaarking

1943 : Internet —

19805 : Mobile; 1G networks

Early 19905 : Mobile, 1G networks
Late 15908 : Mobile; 2G & 2.5 networks
20003 - Mobile: 3G networks

Al the innovated Communication
toaks in the BC ara.

Oy the Postal system, and the
newspapers are still in use till our
days

Communication tools during the
1900 yeas AD

Almost all of thesa tols ane stll
:}— used till today, with heavy
enhancaments to stay in the
market, through convergence
with later tools

The early days of computer,
—— networking, and internet

2012 Mobile; 4G networks

The era of
Telecommumnication

http://en.wikipedia.org/wiki/File:Timeline of communication tools.ipg




Types of Communication by Transmission Medium

e Papirus/paper (postal system) e Audio signals (drums)

Talking Drums



http://upload.wikimedia.org/wikipedia/commons/1/1c/Frederic_Remington_smoke_signal.jpg
http://upload.wikimedia.org/wikipedia/commons/1/1c/Frederic_Remington_smoke_signal.jpg

Types of Communication by Number of Senders & Receivers

e Point to Point e Point to Multipoint e Broadcast
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Communication takes place Communication in which Communication in which
between two end points. there is one sender and there is one sender and a
multiple receiver. large number of receivers.

b

Example: voice (phone)
communication.
Example: voice and video
conferencing. Example: radio and TV

broadcasting.



Types of Communication by System Complexity

e Direct-Link Communication e Networked Communication




(Tele)communication Networks and Services !

Communication Network — set of equipment and facilities that provide a
service: enables transfer of inform. between
users located at various geographical points

e equipment = hardware + software: computers,
switches, hubs, routers, modems, servers, etc.

o facilities: copper wires, coaxial cables, optical
fiber, air

e examples:
= telegraph networks
= telephone networks (wired and wireless)
= computer networks - the Internet

e different networks/services differ in how and
what form of data is transferred




Evolution of Communication

Networks
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— an indicator of the progress in comm.

technology is the speed at which data
can be transmitted measured in [bps]

(1) Telegraph Networks — 20 bps
e message switching
e “store and forward” transmission

(2) Telephone Networks — 64 kbps
e circuit switching
e connection-oriented transmission

(3) Internet — n*Gbps
e packet switching
e “store and forward” transmission
e diverse computer applications!
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Telegraph Networks — Message Switching

Electric Telegraph — human to human transmission of coded messages

e Wires are stretched from one point to another; electric
current is either allowed to flow through the wires or
IS broken by a switch called telegraph key

e electric current is used to activate a sounder which
makes clicking sounds — short /long times between
clicks are decoded into letters from the alphabet

Morse Telegraph — text message is encoded into a sequence of dots and
dashes [1873]

o dots and dashes are converted into short and long
pulses of electric current

o digital transmission system —relies only on 2 signal-
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Electric Telegraph Networks — network of interconnected telegraph
stations

(1) a message arrives at a station

(2) operator stores the message until the
desired communication line becomes
available

(3) operator then forwards the message
to next appropriate station

e “store and forward” message transmission

e intermediate telegraphs = message
switching stations

Switches Destination



Telephone Networks — Circuit Switching -

Bell’s Discovery [1876] — voice signals can be transmitted over wires -
led to invention of telephone

e Microphone converts voice pressure variation
(sound) into analogous electrical signal

e loudspeaker converts electrical signal back into
sound

Microphone | Loudspeaker >

analog
electrical
signal

Telegraph vs. Telephone . telegraph was rather slow and required an

expert operator with knowledge of Morse
code

o telephone terminal was very simple and
did not require any expertise - targeted as
a direct service to end users




Microphone: Audio Signal In — Electric Signal Out

%

Dynamic == Noy.
Microphone e

L

Snund_h’h‘av&s —
I" 'f I”F Coil
Nty Condenser
v 4 + Signal Out Microphone
et S ‘. )
Y L K I.l"l J"{/
RV 4 L': 27 Output

- <34

L} h ¥
e S g

auan signal

Sound Waves —

-|1|- |r- I r'|

Front plate -
(Diaphragrm)

https://microphones.audiolinks.com/microphones.shtml

13



14

Dedicated Telephone Networks — dedicated lines between each pair
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Circuit Switched
Telephone Networks

of users — existed in early days of
telephony

e O(N?) connections per n users

e inefficient and costly

— patch cord panels + human operators [1878]
e only N connections to central office per N users

e Operator connects users ‘on demand’ — establishes
(switches) circuits to allow electrical current to flow
from inlet to outlet

e by 1890s the patch panel switches were replaced by
automated electromechanical switches that could
take signal that contained the destination telephone
number and automatically establish a circuit to the
desired telephone



Connection-Oriented Service! — connection has to be set up before the

the actual transfer of information can
take place

e “intelligence” inside the network

Digital Telephone Systems — evolution began with the invention of the
transistor and integrated circuits

(1) analog voice is converted into digital
signal = better transmission

(2) digital switches = faster switching and
advanced reservation of resources
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Connection
set up

Information
transfer

Connection
release

1. Telephone
network
2. Telephone
network
3. Telephone
network
. &

network

Pick up phone
- Dial tone.

Dial number

\11(/

ﬁ) Telephone
NV network

N 5. E Telephone

Exchange voice
signals

% Hang up.
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