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sl have been a mere drearn withoot an officiont and sasy comunun

Recause of the relevance of information dissomination in modom society, COTUBUNIRIGH 3

information technology become imperative,

Metworkang has gone o being an expenimentsl techoolog

compames and individuals worldwide,
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CHAPTER ONE
INTRODUCTION AXD LITERATURE REVIEW

LBINTRODUCUTION

A Corpeier vetwork is 2 coliection of hardware and software that enables g L ovnpaiers
- commucute and provide users with the sccess §o shared resources. These shuved vesources can i o

- such a5 files or messages; apphications and other seftware; and hardware, snch a5 printers orm

slity o share resources s ong of the primary reasons why organizations inplement nebwerks,

At the most basie level, & compuiter network consiats of at feast o computers connceted by o oo
hink, such as o physical cable.
i

vineally, one of the computers acts as g server, making o3 hardware and softwars resourpes gvatlable for o

ad o oofiens

by other compuiars on the network. A computer that uses the resuurces of server b5 ¢

LI TYPLES OF NETWORK,

¢ in meny shapes and siz Huw Ve, 1T GOST CAses one oun il

geograpineal reach, One will hikely see four torms deson

etwork {1 AN, which is our primary ares of discussion,

petwork{ AN}, and Wide Area Metwork (WAN)Y

Fis o highespeed commuioalions aystam

designed o Hink cony

ether withun 2 small geographical avea such as workgroup, depariiaent oy v

wveral LANS con alan be interconnected within a bushding or canpus

112 BASIOS OF LOUAL ABREA NETWORK,
Tobay L

AN share g stogle commumeation medinm, wseally o Coaxial,

cal conmeotion o the nebwork s made by putting a Nerework |

sting i to the network cable, The physical connection i pla

¢ commumoalions hetween stations on the network,



LIS LANNMETWORKING MODELS

Computers can be connested by following one of two models; Peer-To-Peer an

~

possibility is shmply a combination of those two models.

i g Peer-To-Peor Network, each workstation acls as both a server awl o cltent

other compuiers and accossing others shared vesources.

in 2 server-based network, dedicgted servere share resourees, b this medel
server - they are not used as chionis, Typically, dedicated servers sre optiveived &
from chents; they aleo ensure the security of data

Mansy businesses combine the server-based and peer-lo-peer network types 1o creste u combine

In these Lypes of environment, dedicated servers and workstations co-exist with compaters that |

g of business unid ooods

hetly server and obient, This sirocture can be ﬁzj’wdnmve(ma when ar

FOROUY iratend ¢

. but cannot afford the costs assectated with inplementing 2 deg




P2 LITERATURE REVIEW

tworiang 1o ihe act of Bnkang a group of computers with the aim of malung

COrmnunicaie
share avatable resources among themselves, However, compater networking came in

noenginesr's bid {o improve commuandcation standard of 3 computar,

Cihe wmost conunonly reporied experiment was oonducted by Mand and Boberts {18

i of computer nebworks. o thelr work, they connected T - 2

pres and g - 32 compirters st the systerm Development Corporation

5t othors,

eil to the establishmend of 3 WAN - Wide Ares Network, byt

-

s, The %

v
2

AM was named Advanced Beseareh Projeoss Ageney Network

koof mubiary sites situated i the US and Mevico, Later the network went nt

s and Hesearch Organizations in the US, UK, Mexino aml Norway,

dod oto two, ARPANMET carries out oivil fasks and researvhes while MILNET

thy, however, the internef hag

\w\

se established, such as pelwork topologies

repeators, routers, protoends, packet switching ofo

2 foruy conunumication that works on the prineiple of sphitting data into small amis cafled

tiing and later re-assembles them at the destination,

has beens

fow explotting the interconnectvity of compmdars, it due to probloms arising fron

h rnanfac

turing companies and different copununication conventions, the Open System

JET model was developed by i%@g International Orpanization for Standardization (1501

cribing the datz fow in a setwork amd bow it could be generaily man

cot is desiun, analysis and implementation vf 2 LA using a client- server model amt




1.3 SCOPE OF THE PROJECT

P30 PROVECT DISCUSSION

The design wmd sopleomentation of 3 Loval Avea Metwork {1/ SN usine o chiond - server n

snplementation done with the Star Topology srchitecture, The netwarl

Compuer Engineering Department of Federal Universily of Technnl

The functionality of the Computers in the Flectrical Laboratory is

e

whe funciionsl

success of the Metwork implementation. Thorefors the compiters w

E3TQBIECTIVE OF COMPUTER NETWORRS

{onppiter netwinks satisly a broad maage of maposes and mest various reguiremenis. Some of

solives set 1o be achieved by the design of this compuior nebwork are mentic

»

o enable and encourage the sharing of reseroes amo

1o establish o commuonication ok botween compmiters loonied a var

o provide an efficiont moans of ransporiing jarpe AT T
Most rmportantly, to allow for interpersonal comununication by programs o

chatbing, Blectronie man] {E-Maly and bolletin boards. In addition, 109

by socessing & fie that 1s stored on the file server within the Intranct.

sbo users share applivation software. This oty

wuaninnng the sofware much easier. When the school w

sofbeare, it conswnes ess tme updating on & contrnlly

a

o pz‘c«"«;,i'.iz, compatibility of disstmilar equipment amd softwore, Henve, there i
towards compatibihly through standardization, for all types

To provude vetwork users with maximum performance at o

o provide centralized managoment and allocation of network

associated dmabases, ransmission devices andd the files



PANMETWORK ARCHITECTURES

- ihe combination of slandards, topologies and protocols that create a working

v architeciares are the Ethernet, Token Rivg, Apple Talk and ARCned

Cecdely used LAN technology, 1 strikes 2 good balance betwasn speed, price, case of

s appoertabihly, Approimately 80 percent of all LAN conpections insinlled o

wernet, for

Cthe Bams of thy ; the Etherned archiiecture will be prefarred and used

et S

cotronic Hngneers (TEEEY define the Ethernet standard in s spocification
8013, The 8022 specification covers nules for confipuring Bthornst LAMs, the

be usod and how the elements of the network should interact, The Fiher

7
At

SIEsITeIet]

w¢ cnitedd for w the phvsival and data nk favers o the 802.3 (or 802 %) specification s

$1d)

srunat a data sate of 1O nutlion bits per second (10 Mbpsy or 100 million bits per

w: case of fast Ethernet, Thiz means

sianoy fransmils g packet onto the
s that mwdinm a 10 Mbps,
st sfations connected to an FPihernet DAM i3 called CARRITR SENA

wwith COLLISHON DETECTION (CRMAAD,

o contends for access to shared mediam. 1t i3 1

v slations o ey sendin

Auch resutis o collinion on the LAM. In Fihormet nebworks, onliis

md the CEMA/D access mothod s designed to guickly restore the nobw

BRI SRR T




LA ETHERNET MEDIA AND TOPOLOGIES

[

wopriste mediy

orks can be configured in either 2 By or Bus topology and instal]

ad o \1’32,{ any 83

Inmuininy

~"§, WO § ”4(;'

s forms single bus to which all s

s are attached

LARM fnsiallations roday because it is il fo socomn

LOTS O 00V zz, ROrARY m 2 LIROTE 'm 1 one location o o

il o roubleshoo

4 usdess s very smndl

£4.2 A BASIC BUS TOPOLOGY LAN

ey used when a network installadon s small, simple or temporare. Un a typical bos

v

sioome OF more wires with no aciive ¢l

sscs i form of bub o amphily the

1ooomipuier 10 another C’Tﬁ?!g}{h‘”’ it 18 bascaily 2 passive topology. When ever nu

sunt ol the computers recebves i but only i‘ze one that has the encoded g

SR EETACY «U 20 OF

v ong uanpiter can sead oomessage 2l a tme, when a nursber of computers are conpecied, 1

LR 8

¥
5
i

e, o aust wait unid baftic ig

;. "{"’ %,i(‘{" k324 ‘if CREL BT

1o the antive cable,

FRESL SR AC




1 the ends of the cable and bounces back throvgh oot the length of the ool

R N R TR pT e
(S 33 I TS SR A TR 2 ¥ 52

errninawr must have a resistance value egual to the re

eststnnee vahie of the coble o

importunie that 3 bus opology be terminated 1o avold continums veflecton of ui-

conan N Cin 4 R AN D BN AN 9 BB A

Figave 1.2 b

A

ADVANTAGES AND DISADVANTAGES

%

s The bus is simple, reliable in very small networks sasy 1 nse sn

= beast amount of cable is reguired but cable breaks can disable

s A repeaier can be used eastly o enhance the conncouvily of the nebwork b o
<

adlows i1 o travel longer distance

# Heavy networks can slow 4 bus considerabdy.
= interierence and conflict is prevalent here.

X

& iy

pleshooting s exiremely difficull with bus,

1.4.3 A BASIC STAR TOPOLOGY LA

faa star topology, ol stations are wired to 2 ceniral wiring concentrator called £

L packets sent rom one station o another are repeated to all ¢ orthe b 0 Thisa

tsent on the network, but only the station a pa

rar of figore 1.3 iustrates a St Topology LAN, - which v more ridnnd o
topdogy. In o St opelogy, each station connected 0 5 contral w Wi concentrator or hub, |

&

fermgtdy of pwisted patr coble,

"g“ls i3 g
E3AR 9,

15 commected o the station NIC (Metwork Interface £

ether. The bubs are placed in wiring closets centrglly lovsted in 3 buil

Froure 1.3

e




LA4CABLES OR MEDIA IN ETHERNETY

wernet nebwiorks can be built usinyg three difforent types of wedia) shivided and un

rusiad and fibor aptic pable. By far the most common is the twistes

iopology. w meorpensive, o

wisted pair cable comes both Unshietded Twisted Pair (UTT) cable nsed for LAN |

o bt has somewhat more stringent specifications regarding

erference {EMI) than common telephone wire.

td Fair (5TF) s s pame A‘ﬁ;}aiia comes with a shie

abie o nrovide mors
s EME O the two types of twisted pair cable, LT is by far the mow

cification for the runnimg Ethernet on UTP is called 10 Base

saling method used by Ethernet notworks) over teisted pair cabls, Other Bihemo o e speeif

explsing

s i the subsequent chapters,

wpolopy provides architeotoral flexdbility and allows use of se

ctwork, Espansion can be effected in o star petwork by placing snother star hub where » con oy ik

THE NETWORKY thos this allows several more compu

f“'/
{
o
el
:
@
bor iy
-
I
i
e
s
N
Loa
[
o
H
P

SRETEH

DYANTAGES AND BISADYVANTAGES.

# 1o ensy to modify and add new compaiers 1o 3 star network without disturbime

though larper neteork tend o affed) speed of dats tranamission.

¢ Fasy diagnosis of notwork fasl, iﬁ‘;{:ﬁigﬁfnt Hubs tend to a0t a3 rope

ive ok before retransmitiing

o Cenralized monitoring and managemens of nebwork,

«  Alows different cables o the hub, Bithere of hub leads 1o

e

#  Bimple computer breakdown doss not disable the whole nepwork, and allows 1r o

s Hubs could be expensive though fmporiang,




145 RING TOPOLOGY LAN

e s hut with Bitle modificalion. The cables are made o form a closed loop; the

w heres CLOSED LOGE,

By aoceptmg

v

sater, each configored to aci

as a repeater, The repeatay works

it to other compuiors on the network, This is done 1o avoid attenuation i 2. lost of

<')

slogy; this is beatse NIC need be conflonred 1o route

#

tance in ring s the wse of Token, To kens are authorzation packed thal allows a

received, Token allows the travsmission of messages in 2 Ring

LDV ANTAGES AND DISADVANTAGES
# bach node s consequently a repeater and as such dupHeates data sipnal resnlting in very e or no

s or attenuaty

# &t the network by all e sysiem on the noivork vanders the
ack avsd ivaiicl
% bardly excreded though may be slower with more systons

v Addditton o removal of sysiems disvepls nonmal operation of networl,

sshooting and tends o be expensive hence the use of repeater P




146 MESH TOPOLOUY LAN

sded o twe Lypes,
ait systems are connectad in one anothor,

commneciod network, all the systems doos not necessarily connest tn

L%
o

o commected haphazardly 0 ane another.

s

csh Connechion

Y CONE

5t of a network in which cach device s 2 point to point connection 1o every nihor

work. The complexity and cost make this configuration impraciicable
7 5 ¥

yavatiable in mesh config zm’imm 18 wasted, Number of cable used §

vhen = 4 the noy of cables equal 100 1t is et praciieable for laves networks.

VANTAGES AND BISADVANTAGES OF MERH TOPOLOOGY LAN

Tronhi

218 casy; solation of network failurs is easy

ited Hnd

-

1 and reconfigurations tends to be invreasingly difficudi

onsmectiony and wasted bandwidth,




CHAPTER TWO

2.1 DATA TRANSMIRSION

-3
.

Cheni: These compulers use nebwork resources but do ned provide other rosonoes,

«  Foor: These are computers that use and provide uetwork resouroos,

+  Bervices: These are computers, which only provide network resources.

v

Fhe type of Operating Systam the computer uses determines each of thess computer roles

HENE S W TERY

network operating systems such as Windows NT Sf‘rzfc; Movell Matware et o Ol

systems, such as MR-DOS, 08/2, Wm&w 5 ¥ gto Peers run Peer D

wigdows 23X, Macintosh

{perating systom.

y 3"

Bach of thus operating systen Is optimized o providse services for the role i

seb on those roloy

[ovees
ot
~

£

on network are divided ko thive enviromment types

208 Peer-To-Peer Metwork Archilecture- 10 works with muchine

withond server. Bouses the nelwork 10 share resources among islen

whore no arpbition for expansion 18 paranisunt.

Advantages of Peer MNetwark

n,
§

4O eRirn investment in server hardware or software is rm

o Hasy to fusudl or setup.
& é,“’)\vf st e\,l H(?di 13"’991) }x

o rebance on other compoters B tholr operation

o control resources sharing,

o bwiva costof sepver bardware or software s ebimmated.




Disadvantapes of Peer Metworks

» Added responsibility on individual computers,

ok of central organization, which van lzad to daty mism

syt

s

» Mo central peint of storage, for file archiving,
& Bach computer must posses all hardware requirements.
BoWeak and inrusive security.

242 Client - Server Network Archifecture: - T

fuablod oy

i1 eifert s
computers {vhent or workstations} are Qiﬁ.}?}ﬁfziéifh
The server provides security and adminiStration of the network. It bs usially more powerful than 1

erms of spead, memory and the hand disk capacity,
Advantages of Server-Based Netwark

» Strong central organization and seonrisy

» Provide access to and from contral files/dats storage,

curity and faster netwaork,

J

e

o Less indrusive

v E

¥ OAANAL i’&,"

iy of a large number of nsers and of bachup Hies.

o Ababity woshare expensive squipment such g5 printer, modes

]
e

»o Ability of serers to pool available hardwae and sofpware fov

Phsadvaniages of Berver-Based Networks,

»  Expensive nepwark oporating system sofbware reguired.

soated hardware reguired.

o Aoderbicaied petwork sshministrasor 13 esually reguired.

.13 Hybrad Metworks-Hybrid networks have sl three o
'.i'

onuins and wirkgroups. This means that while most shured re

Civid E) Hery o3 :{ 1351

3 - oL .
Oas are ioatont Dt

stibf have ace cannress being shavad by peers incthe wor

Phe nebwork o

o have 10 log on 1o the domain controlier of server 1o o




Advantages of Hybeld Computiag

»  Uombines the sdvantages of server-based and peer networking,

el

3o Ability of users and neteork administranss (o controd securit y based on the

Disadvantages of Hybrid Computing
Fo Pasadvantages of server based networking.

P
b

2.2 BATA TRANSMISSION MODES

c1e. direction i which compuiens or comt

o5 ure ilontified.

LOSIMPLEX BMODE: Data can flow only in one direction alone. [t o,

. }a(’ i ~.cl‘*§£

20 HALP-DUPLEX MODE: Data can flow iy either direst

s benid b an the

sent oF veceived based on thme and access, T this ansmission mode, we have 7

Mode when 3 sends, i 1s called a branst mode ard the time wken or fme at wh

<33 TIME

fury {0 o reeive mode gnd vise versa i termed TLIRN AR

s not need modom e

£ s

zF AN R TN

Loy

(.i{ § woRRine { [25158

JoOFULE BUPLEX MOBE: Mavimurn siilliy of the modem iz achioved

4 the same tme noan easy and efficient means. I works s

nossible 1o use the two (2) wive facility but four wire facili

i‘;-fy menns of ’fw{gzzf:zzczy' disiribuiion i*;;v yae af two

there 1 no interisrence.




NETWORK DESIGN

arnand} on which network fanctions. It farther revends

b pebwark

SRPISION,

mthod of commumication betweey computers

AR i

sd proporty, aud the sequence of events that shoold seour

snitbing dada {sowree computer), the prolocol defines how data is roken down into

samal] division of tho d

_:?ia’f:ﬁ?y ned 1oy

wy s atlod a proto

their own ;‘;.z'::':-vi.‘»:)f:a';-% griey

provides the NetBEU {Nepwork
suttes with the Meteork Operating S

others suppori only ong

don Lonfroel Protocsl/ Internet Protoeol:

CFhas progoce! was onginally

I

rofense of the LLR AL primunily iy connect disstmilar

§

ferend mailitary instaliations,

v

noe beoorns an ndustry standard. Other reasons for s




2.2.3 Configuring TOP/AP:

cewoan P addee

cand 2 submet mask. There are other optonal parameters such as DNS ¢

el are discussed later in this chapter. Depending ou the network sctup T

W
"~
e
e
Y
ey
'

s doue either manually or dynamically,

1 four Delds 320

ashdress apd the othor

are thres mun ivpes of 1P address form

=
-~
fod
~

OV Y - :
PRI Y a4

s subnel mask s used 1o spectly which part of the 1 address i

address s the host address. By default the § wing subnet mig

-
oy
<
<
-
=
X
s
-
-
-
o~
m
o
P
I
2
Z

AR5, te an owlet s vend to identify the network address. For example in

ZRE0.0.0H weans that 10.0.0.0 iz the net




Pomnnn Nume Sysienm (DMSY This s the TCPAP network ser

fnanwes ko P addresses,

Drynaane Host Configwation Protoool; This is o TOPP netwaork service thad oo

addresses to oliont compuier on a network.,

Windows Iutornet Naming Service: This is anotber TOPAF nenwe

MotBIO8 names ndo 1P addresaes,

ZANETWORK ARCHITECTURES,

Antecture is the combination of standards, opologies and | i worhi
M or architociures are - Bthernet, wken Bing, A ppte Talk an
Ty

i purpose of thes deslun, Ethernet archiiecture w
e

o~
ke
s
poert
g
=

cheme, Xeror Uorporstion: originally

welop Hihwrnat ot

ceiabde bandwulth, and compatibility with other network products,

ended and formalized by the sty

s fhb ) i the 80203 specitfiontion. THEE 807273 wludes

puckel sleuctare smong other minor chunges. Althouyd [FEE 5023

caffed Ethernet instead of FEEY 802.3.

Some of the basts for the Bihernet and Cabling standards are

% i0BaseT (302,73 over twisted pair-c i’}ii;é

3 {thncknet)

w0 H00gseT {the megabit forrn of 302,73, runs over twisted pair of §ib

§form of 302 30 rans over teisied pain)




srattong ndicaie throe characieristios abhout theny

wed i megabits per second, i3 mdicated by the Grst number inthe o
FO o 103ase? inddicates that the vate ix 10Mbps,

ser broadband or baseband i indicaszd in the middle portion of the name. for

o

exanpd +F signahng s hasshamd,

s Theme i seement lensth, rounded 1o the nerest 100 melers, is indicated by the |
the name for example, the 2 in Hibase? indinates the maximum sogment tength is 200 melers (actually, the

[EES It S 10Base? 15 185 metors, which reunded up the “2007%

o5 that the configuration uses twisted pair cable,

ZAINTERMNETWORKING DEVICES,

bt are used tomtormonnesy systems for efficiency and better usage, Tt

Brooier, Gateway and Nwitches

2o,

hese are the active and the passive hub hased on the offoct of tra

TR Laent

P
E

(_( -uecw'd e Pk

Fhaln P narenon n W UIITY

amt thoy must be

Hepeater: - Simples intometworking device, i can only conneo

orba, It tokes messages, amplhify o and somw

cmly fwo s

Ceonpeots only al the Fhysical Layer,




Pt R rvIE i
EEXo8 s K

7

BT Faced HROAT s

o networks, Lo, LAMs bt here they can be dissimilar and o inforconnects ot

Aos with Data format conversion, the bridee also do the error correction. It

st intellipent internetworking device, I is of high efficiency, thoy may be compulerns configured

ag o router. They have theit own processer, RAM, Bandom Acvess Maomory, and ROM Read UOnly

oPie. b conn at the Mebtwork laver and can connect a8 many network =3t has none

b IOS {Internetworking Operating Svatem It is this Operoating System that

itig a OISO Trademark,

o, session, physical and

e taver of the O8] brang

s, vou dow’t tell it to do i, i st do sl i knows i ought 1o da. g

a ropter and others,

Twitvhies (5 TMY Asvachronous Transfer Mode, Most swiiches are now workang with ATM. 5

AR such as to redues congestion. They tocalize the flow of information and avoud or

sieaiiy used for LAN ';e“g.;r‘cniaiéfm.




Figurg 2.3 Switching Meado {ATWM)

5 very similar (o a regolar cliont Operating Systom soch as Windows oy

“f‘
m

Zonly that it oontrols the basic functions of the computer in the network, Tnbike regalor Operating systen:

VIGOE BOUROTK

: and print sharing and vser acoount managemznt,

foany compalers on the services of a server increase, pood network operating svs

IS are
s procuiplive multi-lasking, which prevent poorly written sorver componont

e

i the se

rver and strong securtty, and also manege the accessibility of the different

welween a server and g client compuier 15 the software each runs, A compliete

s of network sofiware namely
stem, which rung on the server and altows the shave of server resources

L prnters and CD-Rom,

=65 software, which runs on the clent and provides acee

i the resouroes shavod




CHAPTER THREE

S0 NETWORK PROTOUOL AND STANDARDS,

K stamiard, mstraction, o rl

e that govern cotynunication or nebwork procedure,

o

niernational Organizai

oy for Standardization (50) approved Open Syslemw Interoonnention

fany two computer

dopted i 1983, The tenn “OPER denotes the ability o

s rederence model and the associated standards to connect { Le. sysions capable of

 system having implemented the comumon et of protocols 3 or hetter sl

CONHTIIeation,

reompuiers o communivate, there must be aceepted rules of communiontion. For

mnumenhion 1o ke place effeciively on o vetwork composed of a variety of petwork devices, these nides

clesrly defined. The 05 model s simply s conceptug! framewark that can be used 1o hetier

o mterachions taking place smong the variows devices on a network, TEDSD smply

Hnes which tasks to be done and which protocols will handle those tasks at each of the seven lavers of the

el which s

sard compatible,

Pevel ! Phyacal laver

fovel 2 Drata bink Javer

Netweork laver

Pevoel 4 Pranspoat laver
LR DPOSSTOYE YO

HEBISTRENE

ey work with theny selves. Brief explunations on roles rach of

HAO%,

00 PHYSIOAL LAYER: - This is the lowest fayer of the OR1-BM and deal with

-~

cguired for the tranamission of data. it also de

anchional and procedural means

o~

w ol the phyvaicel madium, Specifivations under the phvsd

at baver inchude details surh as

wprents, cneoding, media types and charsctoristios, transmission mothods and




-

snoal addresse

rasnitiod o physical ad

- Errordeicotnion and 1

SEION LAYER - It

A LAYER- this laver i respomnsible for data routing in 2 multinle s

EIEEY

e
5,

wse specHcalions are concerned with

e bvpe of media m question. B provides for control of the physionl laver §

wierence on the physical fransmission media

oo ares

ca such as machine mames, that had passed dow

fresses that the data buk baver can ose,

©- s laver manages problems ke packe! conpestinn,

s faver ensures thal data moves 2. from point A

ver provides
of targe data blocks into smaller packets.

cheis, sequencing, and sequence checking,

-anud retransmigsion.

s

recovery, rausport connertion nraﬁ;ﬁ;’;ia&‘:{i?zg.

aliows an apphcation to know how he trmnsmission o

any occur during the ransnission. The doata ok Javer is

. 3
SRInd et Dol el

v from upper layers

C -t determines the best for the data packet to ensure tmely delivary,

to pond B, in order

ul reception of daty are

v T simple terms, the session can be thooght of g8 the TIMING and FLOW CONTROL laver,

-~

Lis the process of controlling the rate at which computer sends dain

omputer sends datg fastor than i can receive data. Methods of impleme

stion Avoulance 3 Windowing,

Gonoate g comunon formal The lgyer also delines protocod for Fnorypl

“daty in iine with decryplion.

The applization faver fask s to display recetved information and g

nierface. I is where the applicalions, such as electronic mn

S P
Flow control

PATHM LAYER - The tunction of this laver is defining data fommnts. It converts the dain

son of data, Hoalso

- This baver s the ultimate souroe and siok of data exchange. The




FRESTANDARD

Stn

seomunon point of reforence for discussd

o petwork devic

tig

3

electrienl andd procedoral characte

v ovarions vendors "é’i.f_li? seith thaar own i

1

be fndures in the whole network, the only way to resolve this 1s by selfing

sod Blectrical and Bloctronic Engineers (IEER

somputer socioly m February 1984

sdards committter tormed Project 82,4 the vear and month the project

abbing and data transioission corresponding to the physival and data nk lavers of the

e of the standards that velates to LANS are,

2.4 Intomnetworkng

Dreleet ; Fers]

Ring

2o Muoiropohian Ares Network {MANM

Techmical Advisory Group

erhinical Advisory Oroup

i Yoice and Data in LAM

anddard for Ivteroperable LAW security

Wivedous Metworks

il prioity acoo




nt theft [tme

sl dats and v

s quile commaon. Lsers semetinme te file to croaio space |

ey have deleted, Computers san crash, sometimes

14
7

ot docamend of the smne nane.

neniwd in aotworks are destgned w prevent both accidental and

Hloss, Al nehwork operativg svstonss regquire 2 Lon-Un, so thal no asccess i information is given

b

snticalion, Windows 2000 Server ininlemenis resource-leve

S

Panformintion

s are seoured by bepe and Hstod tusted users contro! access o

s Control Lists, T ures arg quite effective npre

venting loss sl the

s tolad networkng process,

P

1as an arcess control omry i an aoosss contred Hish for aps

¥ b use the resources.
y by eydening a passwond The network adminisiralor defines
v that protcots critioal vesowrces withoul preventing users from porforming

g

= bebween profection and usability changes for every orgs

mization and it i op o the
spriaze balance for cach individual organization,

1w best network prolection of secusity.




CHAPTER FOUR
4.0 LOUAL AREA NETWOREK, DESION, IMPLEMEMNTATION AND TESTIN

A 1.4 INTRODBUCOTION,

wio consiker

ye oo

sobid base, s addasonal Network device van casily be added. Tn arder to ¢

] <

fnternational Biandards Ovganization (180 and the Open System Interconnaction (O

yodorenos
steps were followed.

® Deterndnation of sultable topology

® Dewrodnation of Networks cabling

# Inssaliaton of Wetwork Tnterface Cards (WICs)

# Locating snd configuration of server and chienis o

% {mpdementanon of seounity in the Netwank

201 LISTOF ITEMS USED. = HARDWARE COMPONENTS
The

hurdvware componenis emploved m the impdemeniation of

O Sorew Dirtver, Flashers, O

L Trucking Pipes, Pateh Panel. L,

28 NETWOREK TOPOLOGY IMPLEMENTED

Cons

ving the sue of inplemeniatdon Lo the eheorwal Inboogory, the choes o

carefud study of G provathing factors suwh a

i P wi of the neiwork

3 etk
vy and necessibility, oo



4380 CHOICE OF CABLE,

The Hra step wkeo o the delenpiration of chote of cables includes, oa

caed of the netwark, required installation properties e, 1 o

431 INSTALLATIONOF UTP CABLER,
O examinung the aite plan {the Blectrinal Laboratoryy, a cabling lavo
shows conpesiion of cables from the workstations und wall sockets 1o the hub. 1

S siands {or eohsnord) was chosen sincy ¥ supports Siar Mevwork Topo

The UTE cot Se contains four twisted pans of copper wire capable of dats transms
copaecied a1 both ends with RI-48 connestors using orimpiog tool for p
respestively,

4,32 COLOUR COME FOR UTP CABLE UATEG (}R”‘ﬁ’
WIRE I COLOUR OODBE

4, LITARES O

5. White ~{ireen LY

&, ireen {

7. White Brown S far

b

Brown By

45 god M via duiie

shd i and buck cablng,

=4

Sasceoabin and fthe Teleoo

Gurd defines five categories of UTT

¢ elephone

of four twisied -

i}

-’

de up of four twisted ~ pa

cothifiod (o tansinit op o 10Mbps

nade up of four wisted




todd 0 the saroe pin number on the o RE45 for

sy brbwern bvo ayatems when on hub g rey

deration was given {o cabling path such that effeat of nearby

¢ sourees is puninnzed. The maxdimom longth 1

FEMS USED IM THE IMPLY

. ORI DU st Y
1y, copsuleration wag

PN TATION,

bon the opersBog svaloms with network

ok environmenis i nund for o server

ni orentation Ty

. Wirkdows 2K server shares a wnber of pommenon §

oy

> prewer supply

e oo etal mmant of

. &

yine VT cable ware plu

aed, andd the B1-4% connestor or

sable vonnested to the 1 ase't hub,

the compulers were booted and the Operating Svstems dete

%

.

fustng the msnofacbres installation disk. After loading the driver the ne

s auplied with the following informetion

Phe protoeo! for the nebwork,

Y address aod aul - el mask.




4.5.8 RE

To ensble sharing of resnurces such as the hard disk, D e

-~

priovity. I needs fo be condigured or enabled for s sha

1 Qe
iy add

wirgdows envireminent 18 eiicked £ o Star - Progran -~ Adminisirative tool and the

be shared, Thes enables the resources sslected fr sharing.
4.6.1 METWORK SECURITY.

o

Securily 8 an mnporbint part of any network, and user defoiu

wd av one of we general se

&

recssnres were woplemented froos the adimtaisirative 100k

of yoanagi [ domains,
Lizer nanw and password

Uiser right podwey

4748 TESTS CARRIED OUT

4.7.1  CONNECTIVITY AND COMMUNIUATION TEST OF THY LAN

L g oswnnminication ok between il

¢ that there

s cwrmmarud o covaoand pronyd “Ping” fblowed by

B e ]
SODIRGYLETY

nis conunand is as follows:

13 Houaddress provide fogicad node sdentificavons, Ha They soe aow
sesotdig 1o seriag puidelings,

They are expressed wm tour -~ part doetted Ldecimal notabion, for sxanple, an I address 0 12245467 < o

siwark, Tius iy

stands for wanbers of nodes, B starts from § ap o0 - maxamang nunt

5 odone with pw

done 1o show communication hnk botween computers w the Locad ares netwo

basic comuns ki

PCONFEY This conunand displays all veaw 1P configuwranons



P

coho vepiy to vertdy f the remaste computer is avatlable, The ¥
Byt
PEMCY 1 addresy

Forexample, Ivour IP address 1 1000, type the

]

ARG TG0

»

n

FENG i3 uselnd for venifyving connectivily between bwve b

o

ssfully confims that a vahid commmirgcaiio

Liross s

23 Corprouucaiion Test This west is usually varried oul to fost acee

deive, priv




CHAPTER FIVE

50 ANALYSES AND BISCUSNION OF BESUL Y

5.0 BERCUSSION OF RESULTS

b resulis of the tests carried out b the noplemerdation of the project e duoussed

BREMULTS FOROCONTINUITY TESTFORTHE UTP CAT 3¢ CABLES.

s6 table belos shows the resubt of the pin-to-pin tests of the LT

sitinuity i the single conductor being tested m each case,

Four pavs of conductor in the UTP Cut 5¢ Cable %E{{e v £ umwu fsse B
Woy 10 WL G : ' 5

in-fo-pin
a:fi

in w2l

le S8 CONMECTIVITY TESTS OF UTP CABLES.

L RESULYS OF COMMUNICATION TEST

o the ipdomeniation of the nebwork re qzzmmemx the commmueation st camed ¢

citves of ihis tho

fowing resudts were oblmped

m\
f
<&
0\
Saae
Lol
T(D
e
ool
fows
=
m,.
f:‘
ey
i
%
-
puet

#  The Hard disk owere able
Sharing the CD ROM drive

Sharing of appheation software,

servicey within the neteork,

Sharing of puinter,

wiog of HHes wul large volumes data transler proocess o




38 ANALYSES OF RESULTS OQHTAINED.

2esubis shown in table 5.0, indicates that the cabiles are conninuous, and hepoo Bt Dy

ceving processes. The connectivity test results of the conpators w e polwork shows

= TP cables and the avtive Hub used

¢ destination port and response given baek by the recotving computor recopvoed 15 Indores Uontrol
rotoest UMY coho packets sent by any of the system 1o anoiher

0 PESpONSE Tioans me-to-leave.

The results obigined from the commundestion test confirm the sucoess &
Though the speeds of communication were ot much, the capabilities wo

factors ke the BARM size, envivommengal faclors and other Uninng {2

L]




4 RECOMMENDATION,

7 the course

give Hitle ways 1o get them settled or solved:

&

The systems were not well maintained as any body Just work o and bogin o perform all
apsration, which helps to grand the computers and made them difficuit 1o revive and operate,

W financial task i carry *zm., ot protects that enhance lechpologioal sdvancement s very much, Moreovaer,

1 be in the interest of the school and the Federal Government f finance wholly or i part the cost nf these

4 and achieve oo

projects paplementation. This will ralse iizﬂ emizmza st of the student o put inthe b

- for the school, and the country at large.

4.1 AREA OF FURTHER STUDIES.

Fariher studies on thus project should be focused on how an expa corponent such 88 rops
rousters, brouters and gateways ensbles Local Avea Metwork {LANY growth, The whole computers im
mbversity of Techanlogy can casily be connected for ease of information sharing w0 disseminaiion oy,

et 18 termed Campus Avea Metwork {UAN). To mnplement this, the following tronamassion media can be

e The Public Switched Telephone Netwark (PSTM)

e Highespeed Fiber Opiie Cabile

£t

3

«  Microwave ransmission bnks.

radiated media {radie Frequenvies),

A

® Wi

s Sateibige Liks.

L3 SUBMMARY.

roveated the practically of theoretical Local Area Network model, purpose of the wo

s work. The aum, scope Hmilation, and asswmptions in the projest wers also outhmed

fier the unpianeniation of the network, results showed that the objectives of this project

vithin the Hunils of rosources available i the site layoul.
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