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CHAPTER ONE

INTRODUCTION

Man has alwavs wanied o be in toach with Bis suro

nerghbouary, especialty
with ansther man. Different means Hke letior writing, emails, sto hus evolved gver time fo

1
H

make this possible where divect commanication can not be made. One of the newer

services that ave attracting the interest of campuses and boms

voice sigaals over an P-based network sach s the mternet. The practive of making

tefephome callz over the informet has 2 nomber of different mames sach os packet voice,

vines over packen, volcs over internet, Intomes (o] ny, and Yoice over 1P (VolPL Bu

it is hike the mdastry has seitled for the "Voive over [P bt reference to Internet Protoon

Yotes over Interoet Frotored (VolPy s o general term for a family of transmiss

technologies for delivery of voioe comnunications over 1P networks such as the int

v other packet-switched networks, Other terms used frequently and are synonymous with

VolP are 1P telephony, buternst tolephony, vodee over broawdband (VoBRY, hroadband

and by il phone aside other ferms earbier mestioned shove, VolIP referg 1o

comeAtions services -~ wiice, fesinnle vole-messaging appheations - thas are

wansmitied vie the packet switched network or comyniter network sather than the Public

whed Telephone Mebwork (PRINY 21 VolP is supporied by many 1y e of networks
3 Foge £ P

oy

S

mehuding Local Asme Networks (LAN )L public, cooperats., bomw:, and oven Wireless Local

Areg Networks {WELAMY. One shaosdd not be decetved By the word haternet,

mplanung YolP oo a Loval Arca Wetwork (LAMY refers io brin

somemoation services down to the lnoal ares perhaps wherg no Internet sorvics is in




A local aven nebwork conmechion todav ig 4

o

3

fe roost

place, as small a3 2 peer-to-pedr,

o

foumd moalmost every |

offes and

tvie of network, s

RS, O

academer environments — and even In omany home. A local area neteork 5 4

soRRReHeations nofwork thet jotercom

vanety of Jdufe oo

within g small goographic sres and twoadeasts data at b

rab dtves, moddsms and in our case, a ¢

can be vomputons, printets

on a EAN expect 1o share information, data, software and bardware,

el of

ats nebvork, This

kept completely separate fom data, has now begun to

brings wgether peo different worlds of people: data tfechnicians—historcally accusiomerd

tr oworking with routers, switches, sor it the sohnicians,

stoneally acoustomed to working with PBX svstems. digital handaets, and trunk lines

1.} {ibjectives

The aims and objectives o this project inchsde

Lo To evaduaie sad understand the principles of IP telephony techusiogy and
able 1o demonstrate o simple Yolice over Internet Protocol (VolP)

2. To show that VoIP can implemenisd on 2 local area network and make oall within

# bocal aven without the intervention of NTTEL %6 and the 1

1 existing data local

Ao To show that it s possible to incorpars

arate LAN

e
e,
e

-
vy
":.'
o
-
W
oo
=
~

¥,
‘_,

arca nebwork without bovi

i3 sel ap g as

1.2 KSigwificance of the study

v tor making calls but why do we need #7 This

Vodoe over 1P i our new

sther office ina

s b0 us the possibility of making calls from our offi

sty N pos
;

i




campus ke onrs and sifl o w0t service on the same neteork, I remves

the nead to setap & new sysiem for the purpose of welephony thereby cutting down the

overbiead cowt for Infernet services and voice etV

A implersented asing 2 wirsless
iocal ares netwark, with a laptop, calls can be recoivad anywhers provided there ix a

brosdeast of the netwaork available. With Voice over ol  Protoesd, there will be Hile

e
"

of no necd for the public swiwhed telephone network penerally sorved by

commumcation servork provi

case of fatlare of the packet-owitehed network,

1.3 Principles of Voice gver 1P

The basic steps involved in originating VoIl are: the conversion of the saborue

vence 1o digiiat format The digital format 15 then con 3

Protocol (17 packets for the trinsmission over the Intorne § reversed at the

e, 1t i mportant fo note that the Toternet prowcol i protocol which nperates

(5t

&

on the peoverk lgver of the OST Model,

1.4 Advantages and disadvantages,

rous a8 the advardages of VoIP may be, there are also some dieadsvania

P

As nur

141 Advantages of Voice over IP
There ave muyy benefits (0 the vse of VoIP otherwise there wouldn't be need for Voll, i

wosdd have just been another option for communication. 198 not so beoause the

advantages over the existing PSTI 35 olear, Listed below nre ad vantages of VolP,

Lo The fisr thing 1o note i the substantal cost saving, This is bew

folowing ressnns;

5% hines oy vedooced cost

v Greatly reduced number of acee

¥ Reduced recurring carrier churges

e




¥ Reduced access hne fees and sarcharges

¥ Ehmingtuon of e charges.

iteractive multimedis exchanges wiif ben

1 o services that do wy

P o o F
2o lisers of

goist or crudely exist without any call conderencimg, call

30 Better costoyer servives from organisations o camymiges - LAR

It puts conumapncation at the core of husiness thoers REOTES,

:lf.\.

snabling fasior de

revitahised business processes and new business mode aliv i our conntry

where the need fov eutreprenenurship is being emphasised today (4

e

503 brings abowt more produstivity which i b Jeads 1o Joyaliy from custorners

ey
i
[

N

6. VolP 1w very {3

exible; i can he on one's desk as a normal telenhone, on g

somputer using an [P Sofiphone, mobile phone, snd also PDAL

o B eders some advance services like volcemat] and wab saril
4. Manaygon Cihe Dnternet faciiities telephony v now dong by g single body,

o used for aeparte apeot frome NITEL/ ioocome i oy

maintenance services while another manages the Iiternet. A person trained Dy the

maintenance of packetowiched nebwork can as well manage YVolP with

btide traduing,

1.4.2  DHsadvantages of Vol

e network, i

ey

{ne magor disadvaniage of - of setting up

ared also the cost of

is beeause the technology 15 s adigets nvedved

fike yonsters, call managors, servers, oo




Aldse 13 the need for reined staff in the Voice over 1P §

1.3 Moethedology

This prodser as the dile states, Srvpleamer o oa LANT will be

implemenied on an existing toond wea setwerk in order 1o see the posssih

v oof using the

o

sarpe netaork for iiernet and voice, This project is

foternes. This means the losal sroz network fs setup bot withee an tuernsd commection

and the 1P telephony is incorporats

y e network,

Fust a local area network is simudated by config

network, which can transfer o packet-s

comneciions babtween the hardware are deo

surstims are now broy

i g ;

a equipments needed for the

winking of the project are covnested, the phones, routers, cablings are not left out also,

Mext s the contipurations are the

westing. At the end of the project, coromunication from

ong end of the LAN o the other s experted o be possible o

16 Scope

This praject |

tendds w probe into the whys, whats, wheres and Hows of Volf i

an ng loval ares netevork, W dowes o mak

duded i the network fooy

the LANY What equipsnents have 1o be

Would there be a pead by PRTN services for the o

A% the end of this projeoy, Information needed for Hoan

b{: 3‘-} ’;‘4'

existing LAM will be obiained.

LAN with VoIP fmplemented on i ¥ also s

neiwork devices and the hosts,

-~
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CHAPTER TWO
LITERATURE REVIEW

2.1 History of VolP in Brief.

There ave two fundamental torhnologies that are noces:

Yoll!, The fst, and most widely ssed, is the wlephone. The scoond o

[

Alevander Cram

ot vesult of the (ndepende

b owork o

way o the 1870s {71 telephone ex WS

satabiiched i New Haven in 1878, Harly

i

phones were leased i pairs 1o subscribers,

cif oawn Tine 1o conneed with another, Iy 1

H
L

The sabsortbers wore reguired 1 pot up i,

Almon B Swowger, & Kansas City wderiaker, nvented a switely that could connect one

fiae to any of 100 lines by using rolays and shidevs, This switch became known as "The
Strowger Switch” and was st in use in some telephone offiwes well over 100 vears laer

= pamher

8L To make a call, the yser needed 1o push a butfon on thelr phone the requir

ced i TRYS with the

of tunes o diad the receiver’s phone suniber. This |

rary syatem. Philadelphio was the last oty

aew {rotary and

huttony e 1943 19

About the swme tune the frusisior was invenied, 2 mathematcian Dr Clauds

0"

“A Mathematical Theory of Conummcation” whuh promnied the

ssfied

RAGH D

concept of comumancating o binmy code. D Shannon’s paper finy

gutie digial coramuonications revedution, froan cell phones &

SlonchTone” dislhing, This

Shamaon's sdeas and o

schnology allowsed oalls io be iater, enahied sl

3

manner of autormated wenes and fumcuonnbiy that chiminated the need for humy

operators, by 1984 the US govermment broke apart AT&T - allowing home

b

O shap

-~




feasing their phones from AT&T and allowed them o purchass thelr own phones, Theas

changes lead to 2 wave of now designs and Fanctions o the bome phere,

br 1968 the fufernet was first developed by

BT {Advansed

Projects Agency Network), foanded by the U8 Dopariment of i 1857

2 owas developed o provide s decerwrabized commmmications

sal war

wontd not be disvupted by & polenyal gl

Bevelopod o the 19703, and tn paralie! o the Internet, were tme-shure computsr

nehworks owned by large companies who would rent out their farg

e omainiiame computs

duning the evening and weekends when they lay viruelly unesed, In 1979 CompuServe

rs churing the s downtimes. As

e SeTVIDE 10 08

the PO became popelar, onli ALY Formad o

S OOMRE
3

provide proggietary information and ematl services. ribors would dial e the
3 L M 33 4 s . . .

petwork with thetr wlephone Hoes and would pay an hourly fee 0 reocive the scrvices

offered. 1101

o 1989, Thm Berners-Leo and g group of vescarchers at CHEEM {am international

viand) created

sowntific orgamzation based i Goneva, Swiry

ped

CHTTPY and a texd format code called hyperient markup language. They also invented a

wpverss resource desdifier {later wigversal ross

Formed the foundation of e World Wide Weh,

document ocations, T

YR

Although the telephone and Internet were vital w the existence of VolP, there s

arwiher fochmodogy thal i cyelated, and just as boportent. By 1972 Dy Vi Cerf

ab Brotoont £ inerne! Bro

-,
[,
e,

Foebwork data packets ad bow ihoy el

the techmcal protocoel that defines the fom

3 theilr desiinalions.




Mow that the groundwork has been docamenied, we can examine the shewt brief of

womost acoomunts, VolP started in February of 1995 by a snwll company in

catied Vocaltee, Inc. Thelr provluct, forernatfhone. alfowed one user 1o el anather

user vig thelr compolers. a mucrophone and 2 set

Addmonally, this

oy

:-...<

applicationproduct onby worked i both the

iver had the same sofiware

sefup. By 1998 some entrepreneurs started o market PO-o-phone and phone-to-phones

VoiP solutions. The phone calls were marksted aa ration-wide tong distance cafls,

When the caller would start the call he wi to disten fo advertivements before the call

was conmecied. Ancther developmient in 1998 wia the hardware's foray inio the market.

© three 1P Switch reanufacteres that introduved VoIP seitching software as a

-

dard in thelr roumting oquipment. By the end of 1998 VoIF calls bad ver to totd 194 of

ali veice calls, By 2000, VoIP calls sceouwed for 3% amd by

Jumped up to 239, {9

2.2 Theoretical Backpround of VolP

kg tock off, evervone bad 1o o ouly POTS,

hostands for plarn old welophone service, POTS runs over 2 network catied the BSTN

¥ 3

DU S A S Y S N
vy puhifie switchod plephone wetwark [t
K3 y

telephone systoms we the tried-and-

true method of telephone sery

a8 chrouit-nwinched. Yoioo over 1P vepresents a

significant change from the tditione s that tedephone cally have been handied untid

recently. Bven so, the genesis of VoIP is reoled in the hisiory of networks, sp

»f the cirou-switched phone nenvork,

woway back to the 18708 Iy 18792, Alexander Graham

Bell forged us Intoret password and, knowing that bis assistant had stashed i away,

wtiered the famous words “Watson!

FATASIR YR

&




did prove that the haman voice vould be carvied slestronic

COVED 8 pair o

alan

demonsirated that the endpoints for these wires had to by commecied to the right

squipmnent -—hardware that he inmvented, My red fnoan

v besn befors,

When Mr. Bell mwvenied the telephone and thes birth 1w the 1elephone

work, YVolP was not even o consideration. As o matter of fct, the ides of a network

was nod yet g considerstion etther. (ther inventions wonld be vequired hefore VoIP could

readity. The first telophons cquipment was araloous. Historians and techuicians

> fabelled the first phone service POTS, or ploin old tefophone service, ¥olb

von't tunction very woll ovir a POTS svsiem; # requires a al network,

Prgital setworking for telephones was nvented jo the 19203, bot the Dt dtuita)

orks wopld not leave the Inboraiory wdtd much Iater, in 1964, Tod

Y

snt b0 inchide dig

uervice. Crvey

es have apdated their equipn

webwory gave way o the PSTN, or publie switched ielophione nerwork

Although it occurred i what Adexander Graham

Hell's work 15 important in ¢ POTS network that began with hig

¥ the world, It has alse

wvention has grown inlo the Targest chrmsii-switched net

a

beeome an expensive nebwork, with indbideals and oo nding Teuwireds of

wmig of dollars each vear for commumivan

cloped m 1993, 1 gradually replacing the PSTMN. Some view

s oof YolP, bot it sl remanns the stendard of quality by which

Yolb s messured, For mstinee, people ofter ask whother VodP prowvides voloe gquality as

Muost of the fastory used o ovahiaie the

a8 what i delivered throagh the PR

guaiity of VoI are based i some way on the PRTN, so understanding o bt ahout the

aider networks is unportant (31
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3
o

Anslogue Telephone Chreghts

@2

nentioned, phone tech sgee, froam start o finish,

. N P SOV ST SNEE SR W o~ PeUCTE S P
2 picdniotion is the ool 80 wsend oo couvert sounds

1% such ag our volcs) into an

Py

clectromagnetic form. The analogue cirubiry of the POTS tele Hiter comverts

the vidor patierns coming from the caller’s wwagh into continuous olociros HIAgnetic signul

shone Hne chrouts, somelimes called » sk

fing, where ey ave carried to the wrminating end of the oot There, annlogue ciroaliry

o avdible sounds so they can be understoad by lnnnans,

wd basic Htastration of » POTS chrowst can be found in an old primary schoo!

we experunent where we are old o make 2 hole in bwo tin o oot them with g

iong stnng and speak Into 1 The other porson ot the end he

Fhis simphistic oxpe stwork: Sound was

st taught the basios of the POTS

& signal {

ioma} thal was carried over the taut string to the

k1

cap and cony

N S I TR
gt signai back

252 Telephony Goes Digitat

wcientists, never content wih bwe i oz

s and o string

to transit sounds over long distances. The ploneering work of Ha

Fa20s gave us the basios of sampling theoreny fn ¢

mathemat e Th

igitsl notworking, they proved that vou could ke the analogue

cand iy POTS calle

fn of any POTS call and convert tem to dig

3o

could oniginats i analogoe form, be converted to digisa] form, and be transmitted on the

PETN using the now fanubar

&

cues and zevoes of computers,

arrived, setting the stage for the begiuning of ¥

ped




The work of Mygnist and Shavnon led 1o many telephone and ¢ CODHHET network

3

s For example, MNyguist is credited with the patent that led fo the Srst coder

3

Code oD 11 many sves and s

< ave offen {on

~ oy <

i the electronic cire aitey of nrge nebwork x5, i odens basy

sipnals to digital form and vice ve

a, Mypusts work led o the desig wyy other

wirking devices such as diabup modens, bighespeed broadband modems, 1P ron

%
e

and Vol gateway servers. The ability fo convert spale s

tr the development of several tvpes of computer nenworks,

From the emly 1960s to the present day, several types of digial penworks

mehuding fbre-optic-based networks and wireless not works, have

B support of

s digital pepworks

55 of the form they

elephony {31

2% Analogue and Digital Sigoalling

Feerything one hears, inchiding

uoture as well

decades ngo, the elephouy netwo

¢ Cormnicaiion is e action, i is neher robast nor

¢ at recovering from bine nmse. {4

4

e a vimee network.) In the ey telephom

amphifiers o boost the stgnal. Pat, this practice amplified not just te

vowe, but the Hae nodse as wall, This Boe noise resulted in an ofter unusable connection,

1ot

Apalogue comn vis 8 o of tme and amplitude, Figore 2.1, which wakes

el view of anoansiopse waveform, shows what visee looks lke thron

s farther a person Hees from the end offive swilch Owhich provides the

o home us w1 the anatogoe

Bt be reguired i b




kTS
1R

Analogue stgnals that reos

> ean distor

- analogos

waveiorar and o

e

eeption. This s more obvio

i

5 4o the histener if many

supiifiers ave focaied between the home and the end offi

s ich

Froore 2.7 shows tha

an ammplifior dees not clean the s

4 ax i amplifies,

signal, This process of going trough soveral amnphifi

- ey et ey .
accamuinied uoise (6]

bn digital networks, Jine nolse Iy loss of an issue because ropeaturs nog oy

sal, bt clean ¥ o i original conditon 1 possible with digital

sommunicnion bocause such communication s based op 13 and 0% So. sz chows i




Figure 2.3, the repemter (a digital amplifier) has w decide whether to regencraie 5 |

0F 3 4

Fanwe 73 Digitel Lwe Dnswrtion

Fherefore, when signals are vepeated, » clean sound is mainfaived. When the

this digital representation became ook e, the welephony network mginted o

putse onde modalaton (PCM)

2.4 Lecal Loops, Trunks, and Interswitch Copumunication

e telephone infrastruchive starts with a simple pair of COPPST WITSs T

souar foane. This phy bnop physically

e folephons 1o the coniral ofies switch faluo known as a O lass 8 switeh

wehi The conumunication path between the central sifice switeh and ReETTTy

home ds Reown az the phone line, and 4 rewmally mans over the locsl loop The

15 known as i tank [51
15 VeolP Protocols

Asoof this writing, & nomber of voise protoonds are in uss Accrrdi

over I bas boon uplesented in various ways using both pr sprictary and open proiocais

and standards. The most comnum protocols in use arne:




v
et
P
fad
=3

s

% o Protoced (519

4. Heal-time Transport Protacol (RTP)

2.6 Iategration of Voice and Data Networks

problem has aleays been setting up

telophone svstem

minihy, after the laying of e cables comes the soting up of the system, 7 these cogld

W
< /

¥

teke o lomg time. With Voice over IF now, the existing nelwork o] be intopr

N

here will only be nesd purchase of the volte cquipment o be added The

-

e will be brou

t o the deskiop of every user in the campus w o3t Many

proprictors Hhe Cisco, Worel, for auch parposes

although some of th ‘s destgned

tr create standard methoda of conn

g aryd micnbinyg across e datn network

“ B P SIS JOR YD S SRS S T 3t whysiee ¥
¢ workd's feading miernctwork orgasisation, Figure 2.4 1237 below shows the

breakdown of this equipments need for Votoe over 1P integration inlo the dats network,

Eyvibeds

R22antee A




2.6.1 Iufrastructure Layer

The wmirastruciure faver reprosents the devices that beild the nftastrucinre of th

data uerwork, These are devices such

and volce gatowavs

mirastruchure laver 35 logieally located sl the botuwan of the mode] becatse i represents

joac
ey

th viioe petwork,

foundation that suppors

When I oconass o the inly

woture faver, ssdundaney amd O

(08} are Rey, The uptinw of tadittons! Private Branch o

33,999 percent (approximately § minutes of downtime pov veart, Tn ovder fo achiove this

same fevel of perfomoance in a vopverged network, the nebwork rdrastruciure should be

tunerd for Uphtoimg-fast Gulover should any device or pluvsieal ok il In the same sense,

CGof should camry the voice naffic from sourse 1o destinanion asing priorty bandwidih

.c.¢.>(

it 15 yntouched by duta trnft

oo phone oalls shoadd mever compete for bandwidih
from any dass applicaon,
263 Call Provessing Layer

The call processing laver is responsible oy just that processog calls and alf the

v

functionsiy thal goes wih them, When a v

picks up their phone handser, the call

o
<
e
=~
i
fooa
o
-
e
b
o
£e
-~
At
e
o
¥
s

processing laver gets volved (o rate a dial fone. Taoh digh

snabyzed and provessod. The sng signal i then gonerated at the remote device and th

suiton, for

P
vt
L
e
.
¢
pi4
e

ane of the

Ee

call s connected. Ag the asers converse,

example, the coll processing lover stops o process thay reguest. Just abowd any time

BOTHON ches a phone, the call procasang layer gt
263 Applications Layer
At the unext laver of the YVoIP stroctwre which s the Application Layer, we

enpoatier (he applications that espand the funcuopality of the voice network m some

i, each of them

way., Many appiications have shready been developed for the VeIt sob

P




iy the voies network, Theee

these apphicanion servers

stand ot a3 “essential applications” for many VoIl networks Cisco Unity {voice maill,

i, ard Dlsfied Contans Centre

~3

Cigeo Lty Prosduacts: Oisoo has

v Criseo Dhmty prosduct Hoe (o cnoompass

everything dealing with mes

ereas paditonal phone sydems are gearsd o

deliver messages by telephone hand

varioty of hiegts, This allows

st a singhs point of acgss, »nath, and e-mail can all be

deliverad t a single inboy [3] Other plaforms their own aquivalent systerms for

messaging and voilcemai but they all carry out the ssne fanotion of message snifiontin,

Interactive Voler Resposse/Aute Attendant: IVR provides promps and coll U705,

PENG 8 e‘s' i it

it can play @ recorded message 10 5 user and reguest that

s indormation (o

# systerns can be ased o prov

callers, For example, our subool coudd use s IVE system to provide mifonnation for

x

calfers through an automatod svstem. The most popular wse of IVE v an auto-aitendant

spphicanion. Ap sulo attendant can alfow callers fo ¢ oy the COrest person

or deparimant i 8 camnpus of otganisation without s dedicated receptionist,

sipware runs on s dedicaied s

Unified Contact Centye:

s which distriboies cafls o Gif

provides an sutomsiie call

pytiact Centre

gronips i the organization. in addiion 1 VR capabilities, In addiion, the

wses computer welephony integ up a window on the

sgent's sereen with information about or 1y, which could

ehals comact informstion and previous case munbers In slaving true o the YolP

ghat and web

setwork intogration vision, the

;o0

#oVOIeS il

codlaboration and sowil misgoation, This ali

vy




venire 1o becorne v ocall comire of many commumicstions types. The Unified Contag
Uentre produoct Hne is offen called 2 “call contre in 3 bog” because ¥ provides robust call
coptre foatures in g single-server platform,
5.4  Hodpoinds Layer

The final layer of the Cleco VoIP structure contains the endpoinis of the svetem,
This iz, most lkely, the only layer thet the end vsers will intersct with divectly. Bearing in
mind that YoIP sakes mudio wed converts it fo Bbased packets, it means tha any device
conperting 10 g network could poenitally be a VoIP endpoint. For exsmple, an insien
mgssenger clivnt ov even @ webstie could be considered a VoIV sndpoint I3 0ne walor

sndpoint device is the 1P phone,

Figure 2.5 W Phons

-
H

The Figure 2.5 shows an 1P phone, the 1P phone by the endpoind for most users

whe wanis to meke cpbl, Thers are different types of 1 phone and they vary in thelr

capabilities, 3t i also worth noting that the 1P phone is o digited phone and they have thely
o anigue 1P Address which distinguishes them from e anslogae phones ased on the

PPSTN svstem. Also worth knowing is thet the abready extating PETHN can e

merged with new 1P petwerk and used for YolP. Thoase saslogoe phones would be
commecied via an FXE nore This is a port thel conneots o any undogus device aul

sapsvides disbling tone 1o the atlached devics,

iz




Pl 1P phone can be vonnected 1o the nebworks in three o CHocan be

. -
W e Bwialch

comnected divectly to the switch and stand alone. It conld either be powerid

through the Powsr over Frheme! (PoF) technolo Y Y mab adapier, Using

svatens of sonsection, the phone will be assigned s own 1P address and the EYELEME

e the nebwork will fave thelr own 1P addresass,

The sevond method i vonnecting the computer avsiem 1o the 1P phone and

e

i the swirch, With this oo

5

N compiey syster and
v

phong in tum is conne neeliog,

the same 1P ads s and e stuation where s needed 1o

the welephone may decide o
B sepatated, it can also be dove throngh the use of Vil LAN on the networks, With g

so differen adehy

VEANM in place, the phone and ¢

Fusally, the lost muthod 18 the use of 1P Sofiphone. This refors i & sofiware

version of the I Phone, 73 Howork just Hke the phon s on phone can be

fonmd o the sofiphone and the sysiom and th addyeass, Fuae
i1 shows the connsclions expisined ahove,

At the end of the

e 2.6 below shows the LAN without volce capabi]

syre 1.1

&

project, the LAM s going 1o be us shown m Pl

oA ; el
£ Local Arvea Nevwork




CHAPTER THREE

DESIGN AND IMPLEMENTATION

Figure 3.0 shown below §s 2 moded of Veics over P 1

~
<

configrrations. This will be considered in details.

fpure 3.1 Vowe nver interaet Frotowod

PR

3.1 Physical Connection
The devices 10 be comnecied as shown i the model above are the voiss-enabled FOaieT,
vows-enabled switeh, I Phones and the computers.

Fust on the Bst is the power connection. The rowters, switches and coroputar

svstems are powered from the wall with e sormad 220V, The 1P Phones are powsred

Ty T

from the wall with an adapter or via the swich. Power of [P Phone from the switch ix

setferred to as Poaver over Etheroet {Pob) or porwer miine, This will be
iager.
These devices are going to be Uoked up with the other and they will conumunivats

The ow m

via the Hnks put i place. There are ditferent kin

2




cossideration bere 15 the Bltheret cabling, This coble ix of thres

ot the pin configurmton
s Straight-through cablis
s {ross-over cable
w  Rodled cable.

The sivaight-through cable v used 0 conpect the §

ST 4 o d ce v asr e de ffeaed 5 SN
WG Aos] oo swidviviinh, Kot

7

forswitchAdwd, A host can be a computer, phones and other ond use

devices. This cable s

wmade up of four pars of wes which moke cight pins. Four of those cables are used {

Pl

dats transfor while the remaining foer had been left &

-

ant urdid e v owhen S now

been used a3 Power over Ethorpet (Poll). Pob i aumed at revsoviny the need oy sxtornal

devices. The pos gsed for the confl

sad 6 which are comnected fo pins 1,2, 3 - Dhue b the fvention of Poll

ping 4, 5, 7 and § are now used for power. This now theroet cabde now

r-\-\-)

wransiit both Dee/Voiwes and power

The crosg-over cable 13 another type of cable used

-

foliowing Swifch

I cOonnect amy oo

fost, Fub i Swieeh, Roster divect 1o hosy, Piag 102 3 andd

& comect 1o ping 3, 6, 1 and 2 vespacty

Baolled eable i3 used 0 connect the rogrerds

froan the

with the FyperTornueal of the compuiar, the ronie

34, 56,78 conpect 10 pios 8, 7, 6, 5, 4,

7, ard B oare used for power ondiae o power device bie the 1P phone

The Pol supphics maxinm of 154 s of power. Agend of the cable s connected and

ooa RISS compector and the second end 15 comuected based on owhat kind of cable s

4

needed for the devices, The table 3.1 helow summarises the difforent tvpes of cables and

thewr coofigar ationg.

N




Tabie 3.1 ifferent Types of Etheraet PIN Canfipurating

First End A =econd End
i able

[PERE RE S

LA

o,
W

<%
N

fot-el
ot

wration of the cable 45 done, the next thine @38 o commest the sables

te the devices. The straight-through cable is connecied hebween the router and the switeh

.

snd aden between the switch and the hosts, To open the confiration window. known as

the conssle, the Rolled cable is connected from the conveerial comummication port of the

host/compater system and the RI43 end 1o the o Hed console on the souter. The

next thing is b npen HyperTerming! window an the o

JE

A e s enfered for the

Fhd

comection and the Bhs Per Seconds (BPSY is sel 1o 9600, At this point the cont uniration

it to begin, The souter is turned ow and the deconywession of the Tnternetwork

Orperating Svstem, 08 by

3.2 Configuration

The Pigure 2.6 n chaplor two above, 13 an existing o CAN Bas e voice
capabifity in if, the volee-enabled or voles sapable router is therefore brought inio the

moture. To configure the wode] shown sarlior in the a7t with

Sr {5.¢

the youler,
3211 VYelce-enabled or Capable Romfer {Call Manager)

Betore falkmg of Voroe over Tnornet Protaool (VoIP) on g LAN, the Infernet

Protocol s a protocol shat resides in the petwork Javer of the Open

1115




.
Y

3

Interconnecnon reference {OS)H modael, vich operates m the network Javer of

the (33} s the vouter. The router carries alf the roaior contigarations noeded for the Yol

te tunction, The router alaso mierneiwerl devices g booal area netw ok, A rouier sery

3% g goleway 1o 3 LAN 50 ¥ carmvies all information oo anstside, uaing the 1P

ning iy

address, # locates the risht devioe 1o send the packet haing routed.

Holy

Ent

e

=

Crouter can Buowton as a call ma

e call manger w 13 10 be

foaded and tremlied an fhe 105,

call mangey conal

; the information neoded by the

o petwork, these informaton that assist os inomaking cur calls- calfer 1D

aitogs, Yows mal s

other Phone related configuration Hke the phone batton

configarations, the ringing tones, speed dinl, monitor Hpes and of

doepending on the

guality of the P phone

Fanwe 303 2 Fouter Uy

T

actueve the model in Figure 21, the ronter which srnes a unife

fo gnabded 1o rowte both volve and data network but with priosity to voice. This is to

avoid voice dolay,

oy A .
BRUHEE SR S i3t

1 shin

When the voutsy is $wi

1o’ s typed and entered

i then prowpis 1o pross RETURN 4o contd

it brings 08 fo a command Bne to o

Boaers




From thyy w35 are entersd foto the w

e pot of the roater,
.E ()g; R,

Wonkd you bike o onier the mitial configuration

N g - SUNAN -
¢ protocel on Inierfzce

"'(:\v'i'fi’v ~~~~~~~
RN (j Siast
.gﬂfz'r } Qi? (’(r 2573 M E

(i”i"”td siaie 10
b

NEPROTG 3 URDOWN

73a- % el ANE PR

PP WD
seynet Irf?whunu{' ~t3t

’Cf};c,f(u E AT

- cenfigaration

'

outerfeoniig-line ¥
wriconiig izm',.

o=

oy rped e by e

~ .
A i

16 ip adddres




3{3 HEY!

gm;?«i oY

o {u

i‘vmi: (w

Bou ?t:z'f":.:o;'t
Roupteroon
Reuter{dhe
Router{dhy ‘f-»uw
i 0"2“’*“4 thep-oe

»zw,\ i%ag* S0

T L
3 b Configured
e {statup-contiy
st

The configurations above setup the following the passerord 1o fog

i to the consols port of
the router and the passwond fo login to e telnet ports. 1t also setap the Fast Etbomnet pogt

of the ronter which s the hok fo the LAM

i-interfaces for the daln and voice

sansmission, Ths suleinterfaces are two fogioel interfaces on a single

configuration also set the prnd or address range

wong and Computer Systems conmeciod fo the AN, This is dove

f—
et

By

o

Lovat Area Mebwark (VEAN}Y which were named VOICE and

This rongd

ey is dJoubling as rwost The configurations below ars

et

now added to the router. 1t enables the vouter 1o commounioatn wil P Phones, it is

assurped that this router is carrving both the Call Manager sofbware which consists of
. L

every mfovmation the 1P Phone o




b CONTL

£ phones

23 zzw:-:~{:i,z; 48

Feollie
bor]

P

the
Gt the o

1 Selent the t;r'ﬂ :
0t the firmears |

wot the f:srzfmvz}:r-c,

pnO‘;\ k
fephone?
Wrenhone-dn

R -’m'?ez‘-’ conf

Houter wn:

Houe




Yhese contigurations are made on the Call Man wy carry the configuration for the IF

Phone, The phone numbers are conBigured aund the wac-sddres

gned to esch number. The madnnnn mamber of phonas 1o be conne

duectory s alue sotup,

The next device (o setup 18 the switch 80 05 1o enable the vians,
322 Volee-enabled Swiich

The swiich

o~

aperates on the second laver of the 081 model which is the Daa Link Laver

ard i 5 divided into bwvo parts which are Medin Access Control {MALY and Logle Link

Comtrel (1LY The switad

Toepever a frame comes o the network, o checks through 1875 ey table and §

v

the frame to 075 nehtful cener. I bransfors the faeme 1o 178 respestive

sfrourations balow.

This e the configuration from the console port of the swirch

o et staried!

errvial
ration conunands, none

3 5o
eI IAY

v e, Fnd with WY

inarope YOI




wiitihpor i
writehport p
switchpenrt van
witchport mod
swHhpor

IRE

mi
E-(wiizzhi\-wzzf 8
Swatchi{cond
Switchinand
Swigchd

ot st »zofi > OGRS

P
e

"w{‘(mi‘ ﬁ e m»
{> zz?’f*zz g configuration..

iin turn the wei

FEFW 04

dynamicaily co v st Bas to be made on the

3

st — §P PhonesSoftphones and (U COIETRIHCALION.

sviem for an ef

3,23 Hosts

Ll SN S .
i veder 1o the end e

Px

PP properies are then sed 1o Dhian an iR GG
The phone 1z astomatically powered via the Power-over-BEibernet cable setoh,

g owr configarations,

b

oaticalty goes 1o the router w Hnd




Far g sofiphone, i ases the ems P address. But the foHowmg must be

provided for the softphone: the 1P s, Port number and server name. Al this being

set up, the VoIl is set for servige,

6




CHAPTERFOUR
TEST, RESULT AND DISCUSSION

4.5 Test

stage of the project was stoulated sod fested using inlorationally

recrnmended stmilators for soch prodecta A least two major simuolators whers used

swhich are Cisoo Packet Tracer ¢ fest was Dret carried our on the sioolsfors

thwm our o the

cad e

g up the o

vork design as shown earhier fo this prdect write-up, the

st was made by sending in some prot

z

frarsrnission of voicr and data profoceds without inie

capiuon of the configurations av showsn 1 the renning ¢

-

OIS AYC VIOWRL Uk

{rn the router smd swiich, the configers o the conwpand “show

mnning-contiy’. This shows the cur surations of the device and can be

ARG O

nsed for frouhleshooting 1 there 15 no connection jo the netwaork,
ROUTER

Current confugmmtion | 1idd byies

I
Sy

stamps bog ¢
stavaps debu da
sword-enorvphion

S THESG

hostiame Router
¥
b
enabie 3
enzhle password




7

dupley aute

3G anin

fane Fasth
o i addr

dupley aulc

2

Lo




endd
A 224

SWITCH

Switch sond is now available

Swuchrenable
Switeh#fshow running-contiy
Butiding configuration. .

Current contiguration : 1314 byies

cg LHTRCSIamps i datetime mses
1 SETVICS pza&:f;‘;w:_m;}-e:r;o;)«g,«u«m

hostname Switch

horng iy
switchport voice
switchport access vian 50
shport mode gooess

inferface Fasthi

331

vy L

. 'i"a(:'s" i ti ﬁzcm_-::-’;{}:

i

tchpnrs voice s

awitchport aceess s?m S0

sw ﬁ*‘"p; WEVIRGS ‘«'i;‘irz {3
&t ni *‘“pn;’i aeeess vian 50

4 mode a00

!

o)




k3

e Fasibdwrnetiy 23

frtert
m ertaoe FastPihernetiy 24
viphion COPMMNEDTION T BOITTER CALL MANADER

switchport node access

rinoe (rigabitBrhernety/

Hach fayer i the model uses Protocod Dise Units (PO fo communiogie and exchange

wformation [11E A PUOU iy sent from one systom to another In form of an OMP- Intornes

Lopdred Messags | ge 15 delivered to s destination and 2 veply som
back 10 the sender of 8% dedivery, This shows that the conpection is okay. Figure 4.1

shoow the roode! on the simudaior

Figure 4.1 hModel




The figure asbove shows g network model of 3 campus with Yoloe over 1P

impdenmaed in the existing LAN. The next sed of Figures show a fest of the network,

4.2 Besults gnd Dhsenssion

The PO pocket being sont can bo roforred o a8 8 ping. The test carrind ot

-

the following result. The result is detailed based on the lavers of the O8] mndel. The 81

faver 1, 2 and 3 are majorly operated on the LAN, The Sgures below show that there can

be cornmunioation without terference between the vodee ond dota sipnals. A PDLT is sept

fron PUZ 4o Lapdop 2 4 this model elow,

Fhgsrs 4.7 & sopd roguest baing broudeasied




fo e Lavers fo the

51 reference model, The router 1w g dev

3,oswitch for the daver 72 amd

i

were they are v

Pin thoe following reault,

next-hop I address s & undoast

The ARP proces

i P Eohio Keguest me and sends it to e fower proo

X The source P address is not s s device sefs it 10 the port's 1T address

3. The device s TTL ¢

% The destigatmo 1P et The deviee seis the gest-hop o

Duthound

Laver 2

SIS

b The ARP process

weonet frarn.

Layver |

£ Port PO recstves the foame,

Laver 2

P
[




i The 1P Phone sende 3 valid) ¢ i the highey process,

2 The frame source MAC widress was found in the MAD

A0 This 19 3 winicast Game. IF Phone fook< in s MAD

YIS S
LANEO O

muds the frarne ant that post,

1. Rwitel P pant seneds out the fr

s TEOCIved on

C port doos not befong w it and

semds 1 fo the ewitel w beeate the MAC address of the destination host,

A Multilagvey Swiich
irbennd

Paver 1

b Fastfithernet port Hoking PO recmven the

Paver 2

s oo MAC mable for the destinution MAL
address,

Dt

faover i

it port

i

port, Mulilaver

fie outgomg poTl I8 G0 300088

ort binking b




AP Phoned

¥, "‘ oon . -
[E2atariF et

boSendimg g vahd LACEP Ay

» fopne souroe MAL addee

3

CFhis s 2 undeast frame. 1P Phone

T
ROGTESS,

Sy "CEZ >~,)z'i oty Ar\.

$heihound

L The ontpoing port s an socess port P Phone sends

Lawer |

i Pori PO serads oat the fam

At Lapiop 2

Layerd

=

b The packet’s desthy

The devies Je-oncapsaiates the pagl

I The paciket s oan BOMP paskes

s recetved an Boho Reguest measags.

A1 wddees . the broadeast

address, o

7. The devices decnpsulates the PO from the

Laverd

b FuastBtherset receives g frame.

P
I3
Y




Zandd i in turn sends s reply which the PCT aleo

At this stage, the request gets 1o Lap

AT EVARY

Lhernet port,

s ping shows that s data Packet will o through o the systern vven thou

an 1P Phone is commected and o voicos packet will st as well go 1o the Phone. This pi

for Data neterork,

represenis a oall for g volce network and » dote seont
4.3 Limltations

v as foliows:

I dhe progoct, some Hmitations wors ancouintersd

s The VoIt s Call Manager dependent, i the call manger is down, placing of valls

wiil not be possible,

e Packei-wwitched notwork reliable compared 1o the madiional PSTH

sed frr backup.

s The vince-enable router iy this project doobles as o Call Man

the Voll network prone fo ex

ST Y
,{u(x PR

HE3k:

e There was also the problem of nsutficient time 1o thovoughly exeouts the project.




{CHAPTER FIVE

COMNCLUSION AND RECOMMENDATIONS

5.1  Conclusion

fo conclusion, this projeet whso

infernet Protocsd on a Locad Avea Metoork ¢

wtended 1o he an exposure to VoIl and 1o show

W "‘: 25

ot swiched net

femented on an exdst ?i?,‘.} 82

oowas intended fo

The project a

was achioved by mabing the call manager 0 douhis as

7

nebwork, W

s gdnsod

fior our tmmedate

Kwane  and Hoswo

connecied o the misrnst, and also in other o

offices and companies.

5.3 ERecommendations
Pwould recommend that
b, The depariment

provides npetworking oquipme

s and 19 1Y

o the 3

Manag:

beg

RN ’e";}?ii;‘v'f!}-l;"u i of

Y

This project should be poplomented nma b

subweguently, & Wide Ares Metwork (WANY

homvelves the boplementation of

IS SRCOeSEY /igi &

mplement Voice over 1P

g orosser bmking

SEIC

anisation ke b

{oiropolitan Aros

{ i Vg NET

wnplemented. This prigoct i

besng

Wy cost

¢t the oubsid

ng need for uweroun and s

the merpes LA

Gyt e
that s

CHVITRIRTS,

3

which

s tisaEi sl

324

aid other co-operaty

e ke this,

Cinternetwork proge

Mepwork {2ANY and




3. The project should be avtempred at Hnking op nwo or more Local Ares Nebaorks

{LAaNs) for instance, the two campuses of our univers

stngle YolpP

a6




APPENDHX

B 3af Power over Ethernet (Pol) Indu

sstry-standard method of supplving power over

i cable 1o aitnched devices,

£2all Manager: In the Claoo Call My

sor, profiles sre st op for cach individhunl phong

based ypon the static Media Access Control (MALY sddress ¢ 1P phone,

Ethernet: s oldest and most popelsr prowool vssd for establishing data nebworks

FEthernet 1 used in roore than 98 porcont of craporaie Arerica for LAN networking

bBthomnet s © bone standard, The fundamenls

of Frhernet are modified shghidy w support Wi and Wibday, popular foms of

wiretess Btherned

4
H

analogue devics {sationy FXR ports provide Jial tone to the atached device,

S 2 T I LT T
¢ atlow vour 1o voraect o

Foreign Exchange Station (FAS) prrts Analogue tnorlaces ih

v odevice toa VoIl nepwork.

FIRT o aliow muitimedia commnanicaitn

$.323 Protoond suite o

nebwork-based o1

FOMP ntor Profarol; Decumenied in BFC 792, i s a Nevtwork laver

fmtermet prodocnd for the puarpose of rors and preend wformation

pertinent o 1P packet provedures.

YEEE 8623 The standard defining early forms of the Biheroat networking prownol

The main slandords cortif

IEEE: Institute for | Flectronio Eng

beody for profocsis such as Btherpet (JEEE




address:

norroally oypres

g operied {such as 192,168 2100

P addresses ave used 4o n

aific from sender fo recaiver,

1P addresy

3 a magor componuid field of

1 i3 used 1o map the YVolF iclephome

In a Velf* whephony call, both souwrve and

arsd maintan the YVolpP

P soft phowner Software that enables a con

cphone,

fncdoding an on-sereen dy

o p:’i(, for ;‘;Oi?"

P telephony: 1P, A technology that allows radiional veice calls 1o be carmed ax data

ovver 3 docal area pebyork, IR s techoically VoIP onoa LAN Gand Vol P o IPY ootside

s LANY

P Internet Prowcol, Ove of two major ot

«+
el
-

secis ueed in the TOUPAP fanuly of protocols.

The 1P protwcol i one of the prowocols

AN Loval area network, A data network Bimie

fed o a sinall geogray

S agne AT OAMT
shic area. A LAN can

be as small as g couple of devices conpected on the same network or as large as o

2
H

carppuswide instablation with pomeroes buihd

devices on ihe same

SAC address: An address that wuquely wentifies a networ)

is typically vopresented in hesadecimal notation, as i 06

RMAC frame; The format s wsisia

Lot

Yy

8200 and B

MAC: (1) In network tormincdogy, an acromym for me

irol. The fower

v

sublaver m the Dam Lk laver, 3 38 respons

ardware addressing, media

He

(

ALK

nd error detection of fames. The part of the network

viace that comtrols




iclephons system

admindsiration

av aoronven [or moves, adds, and chang

MAL

pres

he most comnon bype of mainierancs necessary i traditional tolephone

MAN: Meuopolian area notwrak. A type of network desigr

16 cover g large

geograptacal aren, surh as & oty

s Indorconnection: Internstional standardization sgned by

ROy and TTURT for the netwaorks that make

wvendor equipmord rterop

51 referener model Opon Systoms Indorconncction reforence model A conceptusl

mode] defined by the Totermavona! Organdzation for Standa

aion (18O describing

how any combination of devices can be conpeut E conyBuDICaon.

x4 for the pumpose

The 051 moded divides the tesk inlo seven functionsa! lsvers, fo

winy & fonchy

il mediun at the bottom, and ¥ ¢

the applicaly gt the fop and the pin

functions each laver

Facket-switehed: Packet-svnnched networky such s o YolP nepwork use

nformaiion conlnned

determine the route the pocked iskes o ¥
destination.

FESET Protocel Data Unit The processes at each laver of the O581 model. PIUN ot the

et layer are salled s¢

e, Nebwork faver are caliod pockads or

wi PO at the Data Link laver we called frames. The Physic

Ping Packet

messags sent 1o tost the soees

ity of a parsoulayr device on the P neter

ferm s aorornvin el tving motaphor of ¢ Just as the sonar




operstor sends ot a

ARWE Wwans o hear o

et 4

gy back from a submerged

obiect, the seteork waor can ping ano

wher node on the net

vk snd wall to osee i
responds,

POYTS Hue The physica! hne thot supports plain ol

hone service {POTRS)

POTS telephone: The wiephone that supporis plaly

33

phone service (PO
POTS: Plain old el

wne servise. The most basie form of cirenitswitched telephons

SEYVICE,

Privaie Branch eXchange (PBX) A sysiom that

o

Wi COrnpany 1o ruan an g

ternal

K

private votse network: PBX systems are asuali

i in farg

omprides and provide
UIGUe Sxiensons o all de

vpveni
VICCE,

PREN: Public swilched wlephong

work, The oldest and Lwpest oc

L

SCatinng
pebwork i the workd,

Pubse-Amplitude Modulation {(PAYD 11

W prov

s omies o determine numeric s

Gy

oty

PAM 15 yproally com

B

sned with pulse-code moduiation {PUM

Pabe-Code Modulation (PO The mw

A converting pulb

syt itude mwduiation

{PAM) valoes it Bivary mumber eqguivalents that voice eqipment can transindl over

digial cunuis,

Qok Guaiity of ser

A sed of metres used o moessure the quality of fansmiussion and

service avatiabnlity

s avy given ansmiasioy

B1P: Baul-time trinspont proweol, Operates o

w o provide eond-toesnd nebwork tansport

encapsulared in the ValP p

XiP: Se

s bdtiation protocel. An interoper

able protocod i the TOPAY family

af

prowscols. SHP uses text formatiing o set up and manian compmcation




STHIOINS.

ool phongs, desk phones, PO

chients, and P A, B5iP po

varieus eadpotis o operate as a single svsiom,

Sufiphoye: Sofvware that slor o function as g Yol¥ telephone, mohuding

an on-soreen digliing pad for poistand-chek ds

Spanning Tree Profoced (3TP) A method o prevent loops in swiched

nebworks due 1o redondant ider-switsh connections.

of interoparable

The family

v,
S
v

TOPAP: Transmission condret profocoldniemet prok

protocols consisting of more thon one-hundred-rw

roines

performs one or wore servicss 1o suppoat varions network appheations. The ear

devetopers of the Internet agreed upon the name TOP/AP becmuse, at the bme, T0F

and 1P wore considered the two most Imporiant prdocols for any network conne

TOP: Tmnymiasion controd protocel. One of ten may

wr oprotocods used p the TUPAP

family of protocois. In VelP elephony and videocorderencing calls, the TOP proloen!

of, LP,

i rpplaced by ifs sister proto

sepmerded LAMs

Virtual LAN (VLANYE A group of

b conuntnioais as i

g ey

actually focatod 00 pumwTo

differens LAN sepmwnts. VEARNs are based on b ard of phvsical connections

amd thos are tremendoushy e bresk o swich mio

maltiple roadesst domaing and 1F 5

YolP: Votos over Ink

tprotocel A

calls over packetized networks, Vol¥ radooes s

switched telepbone network o carry telephone calis

& separate, ooyl

WAN: Wide area network, A larger notwork th ofs fen o raore LANS usmy

sied transport b




s Looal Arven Merwork, A netw

WELAN: Wirale

ccondiguraton that uses radin waves

for iercoranmication.
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