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Timeline of Communication tools

)

3000 BC: papyrus
3000 BC: communication drums, horn

59BC:fistnewspaper N
Q00AD paper [y

D). semaphore

g
1838 : telegraph.

1848 : telephone.

1896 : radio.

1897 : computer |
19th century: Signal lamps |

A gnal lamp
1927 : television

1960s: computers and text editors
1969 : computer networking

Tools 1983 : Internet
1980s : Mobile; 1G networks
[ Opticalsignals | Early 1990s : Mobile; 1G networks
Audio signals Late 1990s : Mobile; 2G & 2.5 networks
Optical and Audio signals 2000s : Mobile; 3G networks

2012: Mobile; 4G networks

Communication tools from the BC
era.

Only the postal system and
newspapers are still in use today.

Communication tools during the
1900 yeas AD.

Almost all of these tools are still
in use today. They have been
improved over time, and merged
with later tools and technologies.

The early days of computer,
networking, and internet.

The era of
Telecommunication



Paul Allen

1970

Intel introduces the world's first
available dynamic RAM chip and the
first microprocessor, the Intel 4004

1979 1982 = .ges

Over half a million becomes the best-selling The Nintendo Entertainment

computers are inuse  gomputer of all time o
in the United States _ System makes its debut

1976

Apple Computers
founded by Steve

Wozniak and
Steve Jobs

1977

The Apple I, the
first personal
computer with
colour graphics,
is demonstrated

200 1991

Facebook Iaunched The World Wide Web is
launched to the public
on August 6, 1991

\y 2002 1998
Approximately 1 billion ::g: :;":::d
PCs sold to date
and Larry Page
2012 “ionsien A C le:
Google Chrome has 28% launched 'L O g e
worldwide usage share
of web browsers

www. freestyleinteractive.co.uk

@freestyleint
+44 1926 652832




A Modern History of Human Communication

AWVERAGE INTERMATIOMAL CALL COST PER MIMUTE
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Volcemail
transcription

One number rings
all your phones

e .
(Google Voice )

ARLRAERLELRL

Forward SMS to
your email

Block callaers with
one click

Insanaly cheap
international calls

SOURCE: ATT, ITU Communications Database, The Economist, Wikipadia
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Set up freea
conference calls



I2TOPIKH ANA2KOITH2H
“AiBivn — apyxaia” €Toxn




I2TOPIKH ANA2ZKOINH2H
“AiBIivn — apxaia” etroxn

OUpIYyMOoi, hMipnon {wwyv, Pipnon TTITNVWY, KPAUYEG, QWVEG, pwvnAuaTa, odiIAia



I2TOPIKH ANAXKOINHZH
“AiBivn — apxaia” eTToxn

Eugpavion Kputrtoypagiag -
OTEYAVOYPAPiag

["'papn: ETTavaotaon oTig
ETTIKOIVWVIEG.

gaLAZ{9QAR 2]
Aoz 74 49 447 213 dap4t99299701 49 474907

Tijaa; 7
{04 97
Azl 3090x 2999247 44 Y ZLATANIOC LS Do
e Yy i;zzm&atu 749 XLI9LFTY uw.rﬂ"‘j ph e B 7%
v AR XA L T T2 ey 942
%Q’g" Ao 5 alox 14 344?743 L;; 5} M & 37034
ipx{uzx‘ (Pyztaeiizin el 27 AN LA
U047 (//)_(t-rﬂ f%ﬁ?jéé;fg;fm ;? S ZX TR IDA jvzzx‘z‘;ﬂ(g)’x
2 jxﬁf&ﬂ 2 ,4,”‘“3(.:%@%%9211{1%124,%30zch o
ygzg( X s ;?T;L:\‘] 2~ ZXOVE) :J'Z#L"V/.‘f‘?&* 93 17133:- 71{?5){ Vim
jg 4/-,’;?\&4 479 A ZATIT ALY X {4724 X4 1714 g\:;f 449
Mt ALd T XA I SR T2 AN 59 77
' %é?){%é'ﬁfﬁ*"ﬁ'w*xf('ﬂ’\'w?“‘{ ﬂ'%.‘4@eﬁ//g}:)'f‘fer/f,\\jm’ g
25907 X V4 GHXALIOAX 29 TIX ) 090 g a5 ek X T4K
;Z_g\M‘MU’?MJ‘J ZE1080, “Ef@%:i{? AR R
XEXIALAAD 2 I LIEY 905399490099 ILAZ RS 44D 2
23@1«\4\% ey Az ovzIrAFI HATIALIX$4v0x 743 0»1,47,7 By
B »",\3’/,[4’;\‘9\'4\1-3)(—#‘43&2‘7‘144727]!/1‘”’,7*(.7'3‘ Y

IRl phaA

=
=

e

i A

Y F\f\-vl
L

Lo

RS
T 2|

b

!

RIDY

b
.—

P

5
L

olfl X




I2TOPIKH ANA2KOIMH2H
apxaiétTnTa

PpukTwpics: ETTavaoTaon oTig TNAETTIKOIVWVIEC.

W%MMWWMM

IR Ixvlzlixlw
B €mzZziom

XRiNI= 9:>N>
£ RE Bl=n-|o

:

E
ﬂﬂ&ﬂiﬂ@ @< |O]=|m

ISA&IS‘*

1541 71 32N
5663 16 1 &3
ENAMEINONAAZ




I2TOPIKH ANAZKOIMH2H
ApxaliotTnta

Taxudpouika lMNepiotépia: ETTavdoTaon
OTIG TNAETTIKOIVWVIEG.

-




I2TOPIKH ANA2KOITH2H
Meoaiwvacg

Tutroypa@ia otnv EupwTtrn: Emavdotaon oTIG €TTIKOIVWVIES. [pwTn TTPOTUTTOTTOINON

: www.shutters{oc.cm . 5388919



-

I2TOPIKH
ANAZKOINH2H
Meoaiwvag

2 NUATWEOI




I2TOPIKH ANA2KOIHZH 18° - 19° aiwvag

— ‘—-v-—-'—--' -

@he Aldershot Deurs

| M!ﬂm

2

o>

E@nuepideg TnA&ypagog TnAépwvo



IZTOPIKH ANA2KOINHZH 1906 aiwvag — apxEg 200V

A

"
W
n
.

L7

L

3

\
=L

b
Sl =
- ‘
5 3
CN

s 2 :;‘
- Sl -




A Modern History of Human Communication

ANERAGE INTERNS TIORNAL CALL COET FE R RIRLITE

o erm ol ated S inriatacr aed ju s e &)

T =]

i wou havs reacd | Tokeeo redephany
T ROTe. + this captiomn : : kicks In
Hilgh i e H
5‘ A Las s rcer ) i

Ted

First ‘Dot

e SSAg e Sart
elescoricalhy ower

Grabsarm Bell

£ OF WAL D USanE
CELL FHOMES a FNTERMET

LarCLIMES

¢

S .
2 minuea call ] H
just FZ12 : 1 I
{im 2000 oollars) i H T pMiobiie i
- ] i [ Towshbans i First call phone WM
LY = . Prass =2 wwifian : e

T ark in

e

Rotary Dlal
Trea handes on
“aunormatic”
[=1gt=Tat ]

| ——

U airm
- - - o
1833 AT 180T 1004

abc

ol carrall
ranssription

O
O
uﬂ -

D numbar rings:
@l your pheomes

-
e e/
ko

L]

Sal up fres
oon T rErecE: calls

S= ot

Parsorm U Facd

ErmErings

-

ALELELLALARLN

Foarmanrnd SMS TG
Sour ermail

Block callars with
ol cllck

I resim rvally Chsap
Tnparmarbkoenal calks

S WRSCE AT T, 1T Comemmunications Databass Thee oo reormikat, Wi paciia



Kivnth TRAEQWVia

Structure of a GSM network

ME: Mobile VLR
Equipment CS: Circuit
MT/TE Switched G

~
N\ CS-MGW MSC server
] BSC: N :
‘E ] BTS: Base Base Station | —
’ Transceiver Controller Gb Gf,Sv EIR
SIM Station , Gc Gd —
ICC ~_
_ GERAN: GSM EDGE Radio G [”-\]
UE: User n :
T — Access Network SGSN Gi SMS-GMSC
BSS: Base Station System GPRS PS: PS & CS
: : i GGSN
MS: Mobile Station AN: Access Network Schal btz - Gp | CN: Core Network
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THE INTERNET TIMELINE

1974- Use of
the term 2007-ina article in
“internet” to 1994- by the late June 2007 the
1950- describe a 1994 there were combined weight of SHEE B
: single global growth in the all the electrons _
internet : : . faster internet
TCP/'P network pub“c interest in moved withinthe
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was 1980- ITP create 6 5 o
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e umne ical ounce
1974 abaltas technical internet LA
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v
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1958- united states create v
the advance research 1976- The X.25 1996 to 1997- itwas 2005- the world summit
projects agency known as packet switching estimated that the on the information
ARPA in February 1958 to standard was inter net grew by 100 society, held in Tunis,
regain a technological lead developed in the percent per year, with a established the internet
over the USSR CCITT(now called brief period of explosive governance forum to
ITU-T around growth. discuss internet related

1976.
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Synchronous Timing Diagram

|
Clock W
s'l?:e': _{ Status signals }_

| | | |
/ I
Adt:;:i —r-( Stable address }—
< ; ' | '
Address | | |
enable : / : \ : :
Data | | — .
Read lines : : w'}ahd data ll?—
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Asynchronous Transmission

Direction of flow
_——

Stop bit Start bit

Data
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01101 0 |13J11111011 0 E]ooomm o |1]11

Receiver

|

Gaps between
data units



Asynchronous Communication

* In Asynchronous Communication

— the processes involved in communication are not required to participate at
the point of communication simultaneously.

— If Process A attempts to send a message and Process B is not ready to
receive it sends it anyway.

— If process B is ready to receive a message and A has not sent it process B
must wait.

— Asynchronous communication requires the use of buffers to store
messages

* All of the protocol specification methods studied in this
course will be based upon Asynchronous Communication

Slide 32




[TpoTuTtra emiKoIvwviag. OSI Model

DNS, DHCP, FTP,HTTPS, IMAP, LDAP, NTP,POP3,
RTP, RTSP. SSH. SIP, SMTP, SNMP, Telnet, TETP

JPEG, MIDI, MPEG, PICT, TIFF

NetBIOS. NFS. PAP, SCP, SQL, ZIP

TCP,_UDP

ICMP, IGMP, IPsec, IPv4, IPv6, IPX, RIP

ARP, ATM, CDP, FDDI, Frame Relay,
HDLC, MPLS, PPP,STP, Token Ring




2.Uykplon povteAwv OSI — TCP/IP

OSI MODEL

Presentation

_ Session

TCP MODEL
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A networking model is only a

representation of a network
operation. The model is not the actual
& network. =

OSI| Model TCPI/IP Protocol Suite TCP/IP Model

| _ Application

HTTP, DNS, DHCP, FTP
[ sesson )
[ Transport |
ek D

Application

T

TCP, UDP

{ Dk L'nk— PPP, Frame Relay,
8 ; Ethernet
| Physical |




EvOuAakwaon - Encapsulation

.
—

T
m

———— g ———— Y

L.
£

 Avplisiion

Presentation

DORES

i
e

“‘.’.".

, ['—'bvh,‘.
d .

>
[ 7,

LR

res—sadod




EvOuAakwaon - Encapsulation

Application
Presentation > Data
Session
Header DATA Transport | Segment
i IR DATA Network |—» packet/Datagram
H';Aa/;far HeLz:ger Helapder Hgger DATA = Data Link P Frame
Electical or Optical Signal Physical | sit
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* Point to point communication

* Point to multi-point
communication

* Broadcast communication

» Simplex communication

» Half-duplex communication

* Full-duplex communication
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PSTN
) 5 7 Internet
Branch . ~~ aw
Cisco Unified
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730 SRST and CUBE Local PSTN
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Packet Switching in a Data Network

Many paths may be
used for a single
communication as

individual packets are
routed to a
destination.

Prior to transmission,

each communication is Internet At the destination,
broken into packets Source Destination | Sequence packets may be

which are addressed and ||address address number reassembled into order
numbered. according to their

sequence number.
During peak periods, communication may be delayed, but not denied. 9 !
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Building Blocks

ITU-T Security

Security Architecture and Frameworks

*.B800 - Security architecturs

X802 - Lower leyers security model

X803 - Upper leyers security model

X810 - Security frameworks for open syetaems: Owerwvisw

*.B11 - Security frameworks for open eyetems: Authenticaton framework
*.B12 - Security frameworks for open eystems: Acceas control framework
*.B13 - Security frameworks for open eystems: MNorn-repodiation framework
*.B14 - Security frameworks for open eystems: Confidentalty frermework
*B15 - Security frameworks for open systems: Integrity framework

H*.B16 - Security frameworks for open systems: Security sudit and alarmns fraermnework

ANetwork Management Security

M.BOM10 - Principles for a telecommunication rmanagerment network
M.3OTE - ThIMN security owverwiew

M.3IE10 - TN management eervices for IMT-2000 security managenment
MM.3I20 - Management reqguirements framework for the TN X-ncerface
M.34A00 — ThAM management functions

Telecommunication Security
E. 408 - Telecommmunication network seacurity requiremeants
E.408 - Incident organization and security incident handing:

Guidelines for telecommunication organzations
*.805 - Security architecture for ayaterms providing end-to-end communcations
X105 - nformation security ManagemMment SyStem —

Requiremnents for telecommunications (IShMMS-T)
*1081 - A framework for the epecification of securty and safety eapects of telebormetricsa
121 - Framework of security technologiea for mobie end-to-end communicatons
HAMEE - Gudsline for implementing secure mobie systermns based on PKI

Systems Wanagement

X. 733 - Alarm reporting functon

. 735 - Log control function

. 7386 - Security alarmm reporting function

X>.740 - Security audit trai function

. 741 - Objpecta and attricutes for eccess control

Televisions and Cable Systems

J.81 - Technical methods for ensuring privacy in long-distance internationsal
television transmission

J.83 - Regurementsa for conditional acocess in the secondary distrbution of
digital telewvigion on cable telewvision aystems

JA70 - IPCablecormn security epecification

Protocols
X273 - Network layer aecurity protocol
HET74 - Transport layer securicy protocol

Security in Frame Relay

X 272 - Data compression and privacy over frame relay netcworks

Security Technigues

* B41 - Security imformation objects for access contral

¥ B42 - Gudslines for the uae and managemmeant of Truasted Third Party [T TR) services
¥ B43 - Specification of TTP eervices to support the applcation of digital signatures

Multimedia Communications

H.233 - Confidentiality ayatem for audiovisual services

H.234 - Encryption key management and authentication syaetem for audiovisusal services

H.235 - Security and encryption for H-series multimedia systaems

H.323 Annex J - Packet based multimedia cormmunications systems —
Security for simple endpoint types

H.530 - Symmeatnc sscurity procedures for H.323 mobiity in H.510

TA123 Annex B - MNetwork-specific data protocol stacks for multirmedia conferencimg:
extendad transport connections

Facsimile

T.368 - Security capabiities for use with Grouwp 3 facaimie terminas

T.503 - A document applicaton profie for the interchange of Group 4 facaimie docurnents
T.563 - Terminal characterigtica for Group 4 facaimie apparatus

Directory Services and Authentication

H.350 - Sereas - Oirectory services architecture for multmedia conferancing
*.500 - Overview of concepte models and services

HE01 - Models

. B08 - Pubbc-tkey and ettribute certificate frameworks

* 519 - Procoocol epecifications

Message Handling Systems [MHS]

>.400 / F4A00 - Message handing system and service overview

402 - Overal erchitecture

*.411 - Message tranafer ayatern: Abatract service definition and procedures
413 - Message store: Abatract service definition

X418 - Protocol epecifications

#4420 - Interpersonal messaging eystem

*#.435 - BElectronic data nterchange messagng system

X440 - Voice mesaaging aystem
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