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ABSTRACT
Local arga s‘zeiwark in the foundation fér inforrnation ?Zechs‘zoiogy {my, since
i 7. is changing fundamentally, standards have been developed i the design of
materials and practices o meet the requirement of current and aexpecisd

rehwarik

The malor aims of this project i3 to provide facilities for sharing of
resourcas, data security and an avenue for the students of the depariment 1o

learm how the computer nelwiorks work.

The report started with a general introduction which features the historical
packground and a study of previous works in this figld,
This followad by an insight info computer networks and the general

concepts invohad inn the computsr networks.

The implementation of local arsa network on Electical & Lompuisr
Enginsering depariment was dong on 3 low seale, duato fimitations, using a paer
~ 10 - pear network architectire on windows 98 operating system on a 10 Base 1

Ethernet Star Topology.

Lising the limited testing facilities avallable, some tesls were cayried ol on

the networks and the results oblained were properly presented and discussad.

it
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CHAPTER ONE
INTRODUCTION AND LITERATURE REVIEW

1.1 INTRODUCTION

Tha method of communication belweaen different locations is a vital
part of moderm e, As we parform ouwr dally oparations in life, it iz very
impossible 1o avoid goming into contact with an application that is not fully
dependent upon Sormunication

i communication via natworking  information s captured in
elactronis form and needs io be communicatad o computers of various
type and models, using prebably di ifigrent a;mréting systams. One of the
major problems of personal computer s the primary use of such device

5 solated workstahons,

The inlgroonnection  of  systems  which  facilitales  this
cormunication iz called networking.  An example of a nebwork from the
smallest and the simples! o the largest and the most complex are two
computsrs connected fngether by a cable and the intemet.

Before network came into existancs, pgople who waniad to share
information wgrf using vetbal camrmmca’iiea, W;m«::sw and copying the
information into floppy diskettes and taking i to anclher compuler ang
then copying the data onto that computer which & time consuming
Tharsfore Local Area Nebwvorks {(LANg) implemeniation was amed at
mereasing office efficiency fhrough Local Ares Communication.  in 3
general survey made by a resgarch  group in November 7, 1895 reported

that in the wall street joumnal nearly 3 quader of abowtl 170 large and




mediiam scale organizations have $et up mranets (e coliection of
LaMg), while another 20% have slready done so (14}
1.2 LITERATURE REVIEW

No matter how complex, computer network are, all evolved from
the basic need to cormmunicate,

The wery first step in moedemn communication was made in 1838 by
Samuai B who sent 8 mess “What hath God Wrought” pver g 37
mile ielegraph iing igid in the United States of Americs (from Balimons o
Washington { }

irn 1845, Charles whealsione and Wiliam Cooke workad on the
telegraph and it became the medium of affic information exchange
betwaen trains stations by the Briish railroad. (1}

i 1878, a new technolngy which was based on the fransmdssion of
several telephone signals over one izlegraph line and B was namsd
telephone. This was done by Alexander Grgham Bel (1),

The telephone and tha te§e§.}{a‘ph hence came it use in the UBA
and the UK and the poteniials of both tecwaegﬁes to bridgs ».Eargr::
distances was achieved (&)

The demand for computer communications came into exigtence in
the mid-1950s and these early systems mads use of the already existing
wide communication medium, and the existing telephons nebwork {3}

Digital signais used in computers were convertad info anaiog

signals for suitability by a device calied the modem (demodulator &

modulatern {23




in 19605 on-ling communicalions bagan 1o replace order forms of

%

input a3s cost of computing bhegan to drop (2}

1.2.1 EVOLUTION OF NETWORKS

From  1860s  compuler networks  have  been  undergoing
developrment in the mid 1960s an experiment was conducied by Marilt &
Roberts in which g TA-2 cormnputer was connected al Linceln Iaboratories
withy the (-32 compuisr af the ems development corporation i such
g way that a user of one of the systems could access the other (4}

Due to these early experiments ARPANET {Advance Research
Frojects Agency Metwork) was awarded a contract for the US
department of defence lo a system house in Cambridge which was
operational by the snd of thal vear {4},

ARFPANET grew from a small net in 1868 10 8 nelwork providing
computing to about 100 samputers by 1975 (53 Routing and messaging
were asiablished by the new technicgues. Al the parlicular time, packet
switching was introduced,

The problem of intercomnectivity of the technologies was
developad becauss of the development of compudsrs i comynsroial
ervironment and i specific countries which was only sobved by a
concerted sfforn that developed siandards on an intemalicnal baws,
These particular standards led by the infernational Standand Organization
(180) a seven layer reference model for o;}ezi zystems inferconnsction

\
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The ARPANET was the prototype of Networks which sp wide
geographical area e Wide Area Networks), Those networks that span

imited geographical gress are called Local Area Networks (4}

1.3 PROJECT DEFINITION AND @%éé’&?f?ﬁﬁ

1.3.1 DEFINITIONS
The design and implementation of a Local Area Metwork using a
peer-io-peer architecture within the depariment of Electical/Compute

Engineering of the Federa! University of Technoiogy Minna

1.3.2 OBJECTIVES
Some of the objectives that this project is meant {o achieve are:
1. Data storage and retiisval reliability through backup and
redundanay will be Improved,
2. Provision of insight inio the benefits of similar projects bee

carned out by other students of the depariment.

3 Frovigion of 3 mesns of compatibiity helween dissimidar
aguipment and software.

4, Frovision of & mechanism for the shanng of resources such as
information or peripheral ey Printers, CD-Rom devices etc).

&, Provisions of a meadium of leaming e sludenis of the
dapartmeant.

€. To elaborate the nesd fo keep up  with  continuous

advancemsant i technology

4




CHAPTER TWO
INSIGHT TO NETWORKS

&1 THE COMPUTER NETWORK

A network can ke defined as the | nkagé‘t:}f gyhiems togethar such
that they can communicate with sach other. However, the method in
which a number of computers Can be linked togethsr such that thay can
effectively share data, wdormation and any resources that s available is
cadied computer natwork

YWhen computsrs arg not lnked togsther & networked, they ars
calted “sland along” compulers and canngt share perphersl devices

efficiently. For nstance, a smail office with sbx gtand alone compuiers

and one r.»rzr-?er allows only one user o be connected o the printer and
utiizes it alone, other users will have 10 copy their dala onto a floppy

diskatte and will havs 1o trangfar 1 10 another syslem in question, i will be
chaaper in the long run for the company {o ink the compuierg togethar i
3 network 1o enable tharn all share the use of the printer, from various
incations rather than bying 1o buy 8 printer for each systam.

WNo malter the distance compulers are from each othar, they can
always he ir*%feri together in a rwtwozx which vary in conngction modes

hased on the ds’}mc apart.

LA




4.1 TYPES OF COMPUTER NETWORKS

Computer nebworks  are classified hasicslly by their spasd,
transmission madia, distance coverad and mode of information dispersion

(£, There are however three fundamenial types of computer network,

Wide Arsa Nebworks {100k - 10008m)
Matropolitan Area Networks (10 km ~ 100 km)

3. Local Area Networks (10 m — 1 k)

2.1.2 WIDE AREA NETWORK {(WANg)

& e;cr area network (WANY, spansg a iéz‘géﬁ geograph%ca%”area.
often a country or continent. H contams a conneciion of machings which
are widely dispergad from one ancthar,  WANg usually have wraguiar
topologies

i most WaANg, the nelwork containg numercus cables o
telephone bnes, each ong comnecting a pay of reuters {Le. specialized
computers used ¢ connect twe or morg bansmission lines). The
connections can be point-io-point {(packel swite h-:%ﬁ} or by any other

system (3}

213 METROPOLITAN AREA NETWORRKSE (MAN)
This is basically g bigger type of LAN or largsy version of LAN and
rormally uses similar lechnology., H might cover a group of offices or &

oty and might be eddher private o public




A MAMN can support both dala and volca, |t has just one or wo
cables and does not contain switchi mq ale ”@"sé:ﬁ?f} A Key aspect of MAN iz
that thers B & broadeast medium te which all the computers are attachead.
The madia consist of two unidirectional cables to which the computers
are cormecied

Traffic destined for g computer 1o the right of the sander, uses the

upper bus white fraffic to the left uses the lower one (8},

2.1.4 LOCAL AREA NETWORKS {LANg)

Local area network (LARMNY are ne‘tvsfm'%;é w%%z’c%*g 03N 3 ?éﬂmiied
geographical arga. For examplie, a campus. They are widely usad 1o
connect persenal computers and workstations in offices o share
resources (e printersy and exchange information. LANg are restricted
in size, offen use g transmission technology consisting of a single cable
fo which all the machines are stlached, Traditional LANg run 3t a speed
of 10 1o 100 mbpe.

Tha socope of this proje Gt is based on this i;i‘«’\éw hence LANg are
treated in detail

Tradiionally, ine speeds arg measured i megabils per second
{rribps), not megabyles pey second (mB/sec). A megabyis s 1000000

bits not 1,048,576 bits,

~




2.2 LOCAL AREA NETWORKS
LANg can be classified in a number of ways, none of which are

compistaly convenient foy ail ciroumstances. By

1. Transmission mods
2 Matwork inpology
3. Resouraee - sharing mechanis
4. Physical fransmizsion medium
it ocan be cbserved that thereds a considerable overlap betwesn
classes

Some modes of opergtion are only applicable @ particular
tepciogies or physical rangmission media,
tach way of classifyving locs! areg network tends o be suifable for
some ways of leoking a8t the problem and egually unsuitable for others
£
2.2.1 TRANSMISSION MEDIA
L,i‘az‘é"cénsistg of g physical medium {1y pzm afty an electrical cable)
linking a set of user stations in s simplest form which themsealves conlain
zufficient logic and slechonic circulls to enable them o use the natwork
{133,
o many LANg (ocal area networks) the medium can be of severgl
options, or even combinations of medial,
The major ivpes of cables in use ara
1. Coaxial cable
Z. Twisted Pair cable

3 Fiher optic cable

&




2.2.1a. LOAXIAL CABLE

Cosaxial cable consists of a single central conductor surrpunded by
a concentric laver of dizlectric material, which i surroundsd by a metal
scraen which can be sither sold or a mesh of wirg,

The whole assembly is prolecied from the cutside emvironmmeant by
another laver which 5 ususily an insulating material. Coaxial cable can
be used in both Baseband and proadhand transmission. Coaxial cable is
ideally suited (¢ 3 broadeast natwork system with each user attaching to

the network wheraver required {(11)

Fig 1 Coaxial cable

.20 TWISTED PAIR

This is & standard telephone or teles terminal cable in which ong or
more pairs of wires are contained within a single outer case. it iz In
soemmen use in office building.

it is best sulted for ransmission of information over relatively short
distances, w th carsful choice and nstallation of cable, nformalion

ransmission rates of several million bits per second ovey shor! distances

fa few hundred metres) can ba reliably achieved.
IR

&




Hy #is vary naturs, twisted pair is bast sulled for poind-to-point links
hatween devices on the network,
The kind of bwisted palr nermaily avallable is not shisided

{unshieldsd}, and consequenily it radiates 1o Hs swroundings when i is

)

carrying information. SBhielding can be provided at extra cost io reduce

bt niot eliminats the radiation {11).

Fig 2 Twisted Pair cable

2.2.4¢ FIBRE OPTICS

This is different fror the cther types of cables i thal it fransmits
fight rathar then slectrical signals. One very imporiant advaniage of fiber
aptic over taditional electrical conductors s thelr Immunity to elecineal
interference.

Fibre optics requires a spacial device 1o convert electrical signals
to corresponding fight pises for 28 oy eiwtrcai connaction, tThe FRVEISE

systarm is required at sach point where the cable is been tappad from

i




Fig. 3 Fivre Optic cabls

UNSHIELDED TWISTED PAIR (UTH)

in this type of cable, the word “unshielded” doss not mean
unprotectad rather each individual wire in the cable i3 enclosed in a
protective sheath,  The word "Unshielded” refers o lack of additional
protective layer i the cabls o fller out interference from slegcromagnstic

and radic frequenoy signals. Each of the wires i a palr s important.

Z)

ne pair is usually assigned for tansmission and another for {wc%mr
This s su because the use of wire from one pair for ransmission and
ancthar for reception from the same palr would make the slaciromagnetic
nofse” from one wire i the palr 10 blesd into the olher wirg causing
interference and garbiing of the dala (wross falky (123

Fecommendsd UTP pin assignments do not produce oross-talk.
UTF is avaidable in five categories. The factor use for differeniiating & the
type of insulation material used. The functions and the various categories
are lisied as shown below,
Category 1 & 32 - for voioe and low speed operations {(unsuitable

for LANS

Category 4 - for voice traffic and data operations st spaeds
Up o 18Mbps {conforms to IEEE 10 bage 1

standard)

it




Category 4 - for voice raffic and dala operations at speeds
up to 20Mbos
fjategery & - fLis p{esmﬁy the be *;i ;:mfi suitad for
LaNs and # offers the best possible spesd
{123
Types of topologiss
The varnous types of existing opclagies are listed below and thair

modes of operation

1. The star topology
Z. The Hing topology
3 The Bus topology
4. The mesh epology

£.2.3a THE STAR TOPOLOGY

A Star topology is the simplest type of topology and tis used in g
network with nodes that are inked 1o 3 central swilching node (e, a hub}
The bub iz used (o fransfer the raffin in the nebwark.

The cantral Hub is goling 8% a8 primary communications controller,
facilitating cofmunication ameong the nodes on the' culside of the sta
Getting data between end nodes requires the data to pass through 2
cenitral node. s Malor advaniage s its struchural simplicity. 1 is easierto

sy

add of remove nodes by simply upgrading the centrgl node (10}

P




i 4 Star Topology

Topolegies can aidher be logical in thelr operations or physical in ther
oparations. Loglcal topologies refer to the route of this message onthese
cablas, while the physical topologies refer 1o tha path of the cables or

how the cables are lad down,

2.2.3b THE RING TOPOLOGIES
Tha ring topology is characterized by 3 path between network
nodes that forms a complete cirgle, with sach of the node connected
wo adiacent {}eighbm;r nodes. The data How may be unidirections! or bi-
girsctional. Two methods of sharing the ring :*w,e given helow, |
1. Taking the trns through the use of a token
2. Allowing sach potential sender contend for use of the medum

(10},




2.2.3c, THE BUS TOPOLOGY.

The bus topoiogy 15 often ussed when a nebwaork s small, or simple
of temporary. On a lypical bus network, the cable is just one or more
wires, with no active electronios 1o mzpsf; i éé‘aai ar pass it on, making
this lopology a passive ong (2}

Here, only ons computer gt a tme can send g message. then the

number of computers attached 0 a bus network can significantly affect
the spesd of the network, When one sy stem sends o signal, sl other
gystems on the network raceives the informgtion, but only the one with
the address that matches the sncoded message aocepis the information.

Termination in bus network is 3 vy o amiaf concept, sincg i |
passive, the é%ef‘ al signal from a transmitting mmputﬁff is frae o rave
the length of the cable, without termination, the signal bounces back and
forth on the bus, this is called "RINGING” The terminators absorb the

Y,

elecirical anergy and stop the reflectars {7)

2 4

t.. . bonrd

v/v

Varminator

Fig 6. Bus Topology




2.2.3d. MESH TOPOLOGY

Here sach computsr s oonnectad 1o all the others at once, this
comes guite difficull o install ag the number of compulers intreases.
To connest 7 computers ingather, fwill requre 2T Hnks (1 + 8+ 2+ 4+ B

3y and g0 on Howsver, they ar sasy o roubleshoot, and are Tault

ioderand, i is difficul! to install and re-configure

Fig 7. Mesh Topology.

2.2.4 SIGNALLING TECHNIQUES
For successful transmission of informsation from ong jocaton o

another over a cahble or other bansmission medium regquires the

information to bhe ooded in g manner, which iz suilgble for the medin
and information typs involved
For local area nelworks (LANg), two classes are used for signalling

techniques. These classes are Broadband and Basaband (11)

2.24a BROADBAND
i this type of lechnique & uses a method of frequency multiplexing

Le. many users indo a single cable so that in effect several channels are

>y
Y

o




created. I has ds ongin on the ocable ielevision {(CATV-community
antenna television) market. Broadband can elther use a single-cable or a
double cable system.  In the double cable system, one is dedicated 1o
fransmitting and the other o receiving. While in 8 single cable system,
the cable bandwidih is spiit into two bands. One of the bands doas the
ransmizsion and the other band does the raceplion,

2.2.4b. BASEBAND

The digital signal on the Baseband syslems are ransmifted as

e

dizorete charges on the signals, which corresponds o the digital info of

Vianchester encoding,

n
&

This Manchester encoding has a feature which make i very
valuable for data communication systems, it consist of an infeuiit _2%0:.:2»:
schame which snables every system on the nebvork to remain i
synchronization.

The time interval s divided inte equal cells, gach of which is used

to represant the single bits {11}

Fig 8 Manchesisr Encoding




2.2.5 NETWORK SHARING TECHNIQUES

Methods of using the nebwork must be devised 1o make i suitable
for carrying data. Te make g nelwork operate, more than just a few
engths of wire arg required,  Networks with the same topology can bg
usad. in several different ways and” can use diffrent media o effect
nterconnection. Thus neither the topology nor the mediums arg wholly
suitable as a method of classifying LANg. It s much beller to approach
the prablem through the way the network operates and access the conbrol
procadures which have o be followed 1o make i operate g desired,
although aven here the same method may be applcable v several

different topelogies and applications {11},

2.2.5a. TOKEN PASSING

This is a mathod of media reservation in which a control token s
used. Thiz iz a3 special packat which iisell conveys not information but
enable the holders of # to have axciusive use of the medium without fear
of irerruption from any ong, Tha mogirimpmant technigus required is 1o
ensire that each user of the network is given the foken in turn. For thig
reason oken passing is sspecially useful for ring lopologles where #f &
egsiar 1o enswre that the foken is passad ‘?m.m ong node o the nexd

hecsuse, i’«zta always passes around the network sequantially,

2.2 50 CONTENTION

b




Sontention & 3 way of sharing the uge of the medium on 3 LAN by
smploving 23 scheme for obiaining exclusive use of the medium in

cordention with the other users of the network as at when required {11}

2.2.504 CEMA {(Carrier Sense Mulliple Access,)

This means thal before accessing the lransmission medium o
send a message, sach « the devices first will listen {o it s0 as o estgbiish
# there is g carter signal present indicating that someong elss is already
uging the nelwork,

RMultiple access is used o indicate that a number of users share
the same irgnsmission esowrces, Therefore with a CSMA network all the
users share the same circuits and each one éiéian::;" fo it all the time so
that it does not iry 1o ransmdt whan someons else is using the network al
that particular ime {1}

in the basic CSMA, the nodes which are Uansmitling, the
messages will continue o do so untll all the packet has been put on tha
network even though it will have to be retransmitied iater when a positive
acknowladgement from the recipient is not received. The nodes will iry 1o

serdd the packets at some point later on,

2.2.5bi CSMAICD

The developmant of the CHMA techn gue, which s now, the most
commonly used in most current LANg, is the one known as CSMAGD.
This simply means that the nodes fisten to the nelwork at the same time

sz they are transmitting, so that if collusion occws in the process ot

N
5




fransmissien, # can be detected as soon at i oceurs, i this padiculsr
type of techpique there 18 no nead [0 have a specified packels, since the
ransmitier can actually hear i & collision is happening.

The man advantage is thal, ime & not wasted i lransmitting
formation which will have 1o be relransmitted because it will nol reach

itz destinalion “Unharmed” {11}

2250 CSMA/CA

This techrigus is not widely known as the CSMAICD s known, i
i esserdmily 3 combination of tme division mulliplexing é’T?}?»fi} and
F A ATl

OSMAOA. The time is divided into s;i@*s, wit h%z are lacated to each of the

nodes an the entire natwork,

The node which have the first Hme siol transmits a packet of
information f i has one avallable. Then the next node fransmits and so

on. i all the nodes are not ready 1o transmil whan their appointed time
siot is reached, then the network reverts 1o the normal CEMACD maode of
operation. YWhen the channal has onog besn used o ransmit a packet,
the system switches 1o the time slots {113

2.3 LAN CONFIGURATION

irr local ares nehworks (LANG) compuiers have some res. This

roles molude:

1. Servars {This provides natwork resources)
2. Clients (This usas bul do not provide nelwork resources)

oy .

3. Peer (This provide & uss nelwork réseurces)




Dug 1o the roles of the compuders connected io them, network ars

divided into three types namaly:

1. Clhient-server (coniains clends & servers)
3 Paerdo-paer {contamns no server insiead i uses the

network o share resources)
X3 Hybrid networks (contain clignt-ssrver networks that siso

have pears shanng esources.

1., CLIENT-BERVER
Al the various network Qpéraiim:s %év&: communicstion with
zerver.  For the reason, the serer should have enough ogpscily
(memary znd hard disk zpace) to store fles and perform the task for
any users.  The sensrs can thus be said tovb@ the bramn o the fooal

peant of clisni-server networks {7}

2.  PEER-TO-PEER

This s y a network that is defir =ea‘ by tack of central control over the
antire natwork, These networks are alse cailed wsf»;g roups. Each gmug::
member determines the dala to be shared on the nalwork
3. HYBRID NETWROK

This is @ type of network, that is it is a cllent server that also have

(eers Sharing resouioes,

28]
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24 NETWORK SOFTWARE

Metwork operating sysiem g the maiﬁ nefwm& mf&véré. it
arbitrates the links between network components (hardware).  Nebwork
operating system (NOS) determines i a network I8 2 “disnt-server” or 3
"peer-to-pesr’

Tha major difference between a client computer and a servaris the
softwars each one of tham runs.  Clents runs client network, while
servers runs network operating systern (NGB}, For a network o be
complste I requires two types of network softwars.

1. Client network access software, which runs on the dient and
provides access o the resources shared by tha server,
Z The Network operating systern (NOS), which runs on the server
and allows the sharing of the gerver resouees.
Typeas of Natwork operating systems (NOB's)
Power LAN

Windows NT

BNY

w

Windows Workgroup
4. UREX

Panyarn vines

5'.}?

NETWORK OPERATING SYSTEM STRUCTURE

i i hefieved that some of the programs run in clent POs act as
workstations, The Networking software in servers provides and control
sirmultanecus access 1o resources.  The networking software minning in

chient stations intercepts and redirecis request for services thatl the

[a
o




application programs generate and sends sach of i:%*:am o the mr&ér for
actons.
Clients Software

Chent stations operating system moduls includs the redirector and
the software elements that carry the rediractoers ouipul through the
riehwork.

This redirector madifies the operating sysiems in the clent stalions
0 &m?* 5 r@qua«&i« mads by applcations on through ’{h9 netwiork 'm? aptar
angd not through local facilities.
Sarver software

S[Server software makes # possibie for rescurces to be shared in a

timely and organized way.

2.5 NETWORK HARDWARE

THE HUB
Thig is'the center of activity in ua UTR stesr topology. s a device
nowhich all cables from the nodes on the network ars connacted and
trough which alf signals flowing though the network are routed.
There are two types of HUBES
Active operation HUBS
2. Passive operation HUBS
1. Active HURBS were brought by advancement in lechnologias.
This are Hubs that do not use power supply units and it is used

1oy connect various cable types L2 This are the third generation




HUR  Tris active HURBS are powsred and also generale

signals & do impadance matching on the nebwork,

po

Passive Hubs are not powered, it doss no signal generation
and does no mpedance matching, matching on the natwork
{73,
NETWORK INTERFACE CARDS (NiCs}.
Metwork interface cards (NICs) are sometimes called Network
adapters.  These are periphersl cards thal are plugged into the
motherboard of the network cable.

The computaer communicates on the network through the natwork
interface card (NIC) |t converts the paraliel signals into 3 stream of digital
puises to be tansmitied over the cable connecting the nodes 1o the
network,

This NiCs is integrated with the computgr by a manufachiners

5

sofiware called the cards divers, While ada ;}ir“,: i trarsmit.

They listen to the wire 1o compare the datg on the line with the
data being transmitted. I another adapler inlerrupts the dala being
"heard” by the ransmitting, NIC will not match the data being transmitted.

This particular type of occurrence is called g collision,

The varioug shoice of adapter depends on the type of natwork,

media and bus on the computer (6 be connected 1o the network,

PCBUS types

These ars r:;érm@{:tém aiots on computsrs which are provided for tha
sonnections of peripherals, they could be:

- dicro-channel

3
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- Propristary focal bus el
- EISA {(Extended industry Standdard Architectie}
- YEDSA looal pus
IBA {ndustry Standard Architecture)
2.6 NETWORK COMMUNICATION
Bends g data from ong wmpaiw o an % wr could be tsrmed as
network activity,. The process can be divided onto disorate tasks.
. Add timing and arror chesiing info
- Add info to each chunk of dala 1w the receiver o
determine the lecation of the data

- Divide the data info managsabls chunks

- Putting the dals on ‘m@ nbwion %x, and sending £ on s

WAy,
The network operating system follows 3 set of procedures in performing
each task. And sach procedure is called protocels. This protocols guide

sach of the activity 1o successiul completion,

2.6.1 NETWORK PROTOCOLS

Thiz s the computer language. Protoools are ways that computers
exchangs i f@rmai on. Networks are full of protocols. A computer | 9@:%5
o know exactly how messages will arrive from the rebwork 50 i can

5
H
/

make sure the massage gets i the right plac




2.56.2 HARDWARE AND SOFTWARE INTERFACE

When a computer needs 1o access a harnhware program, suich as
when a message has arrivad from the network and s now walting in the
addpw Car \34: remary s madg o be reseived, ’zhg cormputer program
uses a pradefined hardware software protacel. Thz. ’"sas;r‘aéiy means that
the compuler program can expect the dala o always be in the same
rimce; that vertain registers on the cord will indicate whal is 10 be done
with it and that when other registers are accessed in the proper order,
the card will do something logical, such as recsived ancther massage of

send a messags cut {7

2.6.3 SOFTWARE PROTQCOLS
Software profocels helps programs 1o communicate o sach other,
Motwork zervaer and Metwork client computer both have  profoco

packages that must be loadad 1o aflow them o talkk o other computers.

A

&

o

gl

hese packages confain the protocols the computer needs 1o aoces
certain nebwork davice or services
i order to communicate propery 3l computers on 3 natwork must

have at loast one set of profocols in common in order to communicate (7},

2.6.4 HARDWARE PROTOCOLS

This defines how hardware devines opsrates and work together
The 10 Baze T Fthemst profocol is a hamiware profocol specilying
sxactly how two 10 bass T Elhemnet {:ievéces will sxchangs information

and what they do # it is improperly transmitted o indermupted & delermines

e
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the voltage fevel and the particular pairs of wires that will be usged for

.~

frangmission and resepiion. {7}

;

2.7 OPEN SYSTEM INTERCONNECT (O3

it is used to describs the frame work through which a collsction of
standards is being developed under the guidance of the inlemational
Standards Organization (180 The main purpose of the standard s

create an environment where complete networking between computer

zystems supplied by different vendors become very possible (133

.74 THE O8I MODEL
The 185G in 1984, relessed a revision of this model and called o
open systems interconnect {081 reference model,  Thiz revision has
basically become an inlerational standard and serves as a guide for
somputer networking. 1 shows how network hardware and software WOk
tagether in a layersd fashion to make communicalion essy. The 5
model is not a network architecture becauss #t does not specify the exact
sarvices and protocals to be used ineach layer. Instead if tells what gach
fayer should cic;, it is an architecturs z‘mﬁ ivides netwark communication
into seven layers, H's layer has a well defined network functions and the
function of sach layer immediately sbove and bensath it The layws are
separated forrm sach ather by boundaries cafled interface. This interfacss

carries all request from one layer 1 the nexdt layer

26




2.7.2 RELATIONSHIPS OF Q81 MODEL LAYERS

The major purposea 10 each layer is 1o pmv ide’ services 1o the nexd
highar igver and shield the upper layer from the dedads of how the
senvices are actually implemented. The iavers are sebup in such g way
that each tayer acts as 1 il 5 comwnurncating with s associated layer on
the other computay

Reforg datg is passed from one laysr (6 another, it is broken down
into packets. A packst s a unit of information trgnsmitied as a whole from
one soft warg layer o another in the order of the layer. Al sach iaver, the
software adds some additional ?o-f-,mt ng o édfﬁf‘és:;mg to the packst

which i needs o he successiully transmilied across the nelwork.

Physical layer:

This layer defines the Physical interface betwsen devices and the
riles of which bits are passad from one device o another. o i
concarnad with fundamentais such as pin conngction and electnic voltage
lavels. The most cormon laysy | standard in use today i H&-232 a5 &

mathod to oonnect a DTE to a DCE such 53 3 moden (73

DATA LINK LAYER

This layer defines protocels for transfering messages betwean
DCE and DTE. It operates o ovarcome the deficiencies of the physical
layer, in particular the effect of noise and electrical interference, whic
rnay have been introduced In transmission across the medium. # caries

out errar detection and corsction for errors ansing during ransmission in

[
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sffect it convers a simple physical, but possi z:dyﬁnm%éa&ie connsction e
& tested and error free digital comnection batween two end locations {7}
NETWORK LAYER

This laver supporis nelwork connection betwesn two hosis
communicating over a nelwark. | converts the reliable digital conngction
provided by tayer 2 inte a mulll node nebwork exchange of dala {rouling
and also # specifies the destination address (IP-address). This is tha
fayar thet s responsible for traffic congestion on the network

consaeguently maintaing a degres of f*ff ciency in the network traffic (7).,

TRANSPORT LAYER

This layer provides a reliable mechanism for the exchangs of dala
between end systems. It ensures also that data unils are delivered eror-
fee in sequence and with no losses of duplications.  This laysr breaks
large message from the session layer into packets 10 be sent {0 the
destingtion «*fsmpuie s and reassemble g’mzzkem ko messages o be
;sreséniaad to the session layver. I can be viewsd a3 a bridge bet ween the

communication orientad and spplication orlentad laysrs {7}

BESSION LAYER

This faver allows application on separate compulars o shared
connection {called session). |t provides for data sychronization and
check pointing o that in the even of a natwork falure, only the data sent

ent. It aiso de:ie:fmssws WO Can

m

ar the ;‘mmt of faflure nesd {0 be

fransmit and who can receive gt any poirt during communication (7).




PRESENTATION LAYER

This layer rescives diffgrences in representation of information
task uses. H ransiates dals between the formails, the network requires,
and that which computer axpecis.  # does protocot conversion, data
fransiation and encryption. The layer makes files on the filz server visibis
o the cliert computer {workstation), i also makes remole priners awt as
though they are aftached locally 1o any workstation {7}

APPLICATION LAYER ”

This iz the uitimale sowce and fink for datg exchange. | takes no
gart i communication systern but acls o provide sgrvicas that divectly
support usar apphoation software 1o r;::»mmunécé’{e with software on other
linked computars as though they were on same compuier. Examples of
protoon! at this level are the FTP and E-maid {73,

Figure 9 DESEHREFERENCE MODEL

Lavel 7 Application layer

Layel 6 Presentation layear

Leval 5 Session layer

Level 4 Transport layer

Leveld Metwork taysy

Lavel 2 Dalg link layer

Level 1 FPhysical fayer




Thiz is the most pepular physical network archilecture in use
wday. His 3 bus or star hus-based fechnology that uses Baseband
signailing and CEMA/CD to arbilrate network access.

The Ethemet madéﬁm n passive, Le the compulers drive the
signal over the networks most Ethemst networks, currently run at 10
dMbps.
10MBps ETHERNET

Einernets s gvailable for several types of cable or physical media,
The various types of Etheret use various signalling charactenstics, and

share the Fthernet framing spacification, the 10Mbps speed, and use of
CSMA/CE to arbitrate access. Thay are 4 Jow) major types of Ethemet
cabling sysiem (10Mbps), they ams

1. 10 Rase 2 or thinnet, which uges thin coaxial cable.

NI

16 Bﬁm‘a or thicknet, which uses thick coaxial cabie.

10 %as& 1, whéczh uses unshisldad twisted palr cable

4. 10 Baze FL, which uses single-or-multimade optical fibre,

2.81 10 BASE T {(TWISTED ~ PAIR) ETHERNET
LUTE cable s now a fully used tend in Ethernet network wiring
schemes,  The specification for UTF was created by the BOZ3 sub-

comrittes of the ISC. | has the following specifications.

5. Maximum segments 1024

i Maximum segment with m’.‘fdéfi--'i 04

i Maximum nodes par se it TO0m {3506
%, Maximum nodes per network 1024

Y, Maximum HUBS ina chain 4




Trus padicular 10 base T is wired ag a slar, And as such each
device has #s own sel of wirss comnnscted to a HUB.  Although the
physical wpalogy of 10 Base T is g star, #s logical topology & a bus.

Thean the connection of this 10 Base T 16 the hub and the cards i3 made

with an RJ — 45 connedor.

2.8 HNETWORK ADMINSTRATION

This is g process of mainiaining, enhancing  and operating the
network,  The main administrative task of the network include the
foltowing.

Allecation of disk space.

rs

Network perfommance mainiainace.
2 Workable directory structure establishment,

Metwork sacurity astablishment

A

5. File managsment
. Troublgshooting network problems

7. Setting up user accourts and corresponding access righis




CHAPTER THREE
IMPLEMENTATION AND TESTING

3.1 INTRODUCTION

in rder to sucocessiul implement LAMNg, careful plamning s
sszential. The Primary networking rules is that "the natwork wil siways
outgrow initial expectations”.

Metworks are modular once a network is bullt on 3 solic base,
anditional network neads can be sasily addad.

The following procedurss were camad out i the implementation ¢f
the LAN within the Electrical E}epamﬂe“* These Vépr«:jscedureg wera 10
ensurs that the network mests the standard set by the iB0. The saven-

jayer reference model,

3.2 LIST OF ITEMS USED.

321 1 10 Base T Bthernet Hub

2. Dozen of Ful 45 conngctorns
3. Ei?‘zeg‘ﬂ@t nards

4. R wal 5’33&#«*5

5 CAT &5 UTP cable

3. Cabie holders




3.2.2 TOOL USED

1. Crimping tonl
2. Burew driver sat

3. Digital Multimete
4, Hammer

5. Cutter

&. Tape Hulg

7. Chigel

3.3 CHOICE OF CABLES
The very first step taken was the topoloyg v {Le. the determinghion o
choice of cables). This involves a careful assessment and megasuremant

of the site. A drawing was produced which was (labeled D1} showing

lacations of vanious offices. The next was analyzing a cable scheme, and
because of fulre expansion, which is imporfant in oy nefwork design. A

topoiogy that. could easse the proplem was chosan, And as ms*% the
STAR topoiogy was decided upon to be used, this star topology was
agreed upon because of ds 2ase of expansion and froublzshooting.

CAT 5 UTP cables were agreed on 1o be used

3.4 INSTALLATION OF CABLES

S
e




After the site plan has been completed, another cabling layout was
sroduced (labeled 02) which shows fhe connection] of tables from the
central conmnections 1o ail the nodal points. The cables were ran
ovgrhead from the control from {abeled D in 01 & 02} to all the nodal
points and some were laid on the office partition walis, The four pairs on
the UTE werg linked with RJ 45 connector at one end by a proosss
known as critnping, an the sther end was iinked 1o the R 45 zocke! by &
prooess called weomingtion. The length of the patch cgbles arg 3m. Eight
drop cables were clearly igheled for gramr}dantéﬁcaiion and trouble
shooting. ?rintfgé gelflaminated WIBDS, atound the cables were

employed.

oAb

L 1400 Overhead 5F
ez 14 80 Metal
O3 & g5 Crvarhead
L 04 2.0 Surface

05 3.0 DF
o7 GF

HUB 1O RMBWALL JACK TRJASWALL

 CABLE CABLE LENGTH (M) | CABLING JACK
LABEL TYPE TYPE

POy

5’.-:';

PN

fe condult | &F

139

I

-

Dverhsad o

HRA

GO R AN IS B 3]

¢ SF
Metallic condut | DF

&
3
7

14
15

.o o &
]

[SUS PO AUVE NIVE G & ) PSSRV L i N B S T B

LY a3 Led S

R B R

H

45 wall iack configuration

4
M

x

* = Existing Hub b
SF = zingle face RJ45 wall Jack
DF = double face RJ 45 wall jack

Mimbar of SF= &

L
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Mumber of DF = 4

After cable preparations, they wers mnstalled from the hub to BJ
4Bwall jack Via different method of cabling, Thesss methods are the
overhead cabliing, surface cabling, and melsllic cabling (Conduiy, Two
types of data outlels were used. the single face {(8F) and the double face
(DOFy Rd45 wall jack. The 1ab le balow shows tha colour code for the cat B
UTPL cable.

During instaliztion, careful consideration was given 1o the proximity
of cabling fo nearby scurces of slectromagnetic interference, such as
fluorescent lighting, radio, freguency sources. Durng installstion and
subsequently, care was iaken o prevent damage o the cabiing, wers
possible, Surface cabiing was avoided o prevent exposure. Specisl
precautions werg taking 10 reduce or damage in case of sudace cabling.
Rough edges were avoided as much 48 possible.

Table 3.1 Colour node for CAT & UTP cable

WIRE D [COLOUR CODE | ABBREVIATION

1 Wihita - biueg W BE
Z Bl Bl

P 3 Wihile - Crangs W - (3
4 Crange G
5 White — Grean WG
£ {reer (3
7 White - Brown W - BR 2
8 :

Brown BR

3.5 INSTALLATION AND LOCATION OF HUB
A G port 10 Base T Ethemet Hub was instaliet, The pasiioning of

Hub as shown in cabling lavoul produced (Labeled G1) was then {aken

oo
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after considardng the locations and number of computer system and dalg

v

outiet {o enable easy visibility and accessibility.

3.6 INSTALLATION OF HNIC'S AND CONFIGURATRION

OF HIC'S

The instaliation of network intsrface cards, The PCs ware
shutdown and disponnected foermn the powsr supple unit, and the cover of
the PCs were removed. A suitable free sxpansion siot was keeted in
gach of the PU's and the cards wers filled and secured finmly, then the
covers wera replaced. The network cables were plugged in for sach of
the cards insialied and connactad {0 the other end of the hub. The
maxirour lsngth of the UTP cable must not excseds 100m (e from the

compier {0 the hubl

3.6.1 CONFIGUARTION OF RIC’S

After installation of NiT's, the PC's weare turned on, and the new
hardhwars was detected by windows 85 This is because it is a wal known
brad of network card, then the best diver wasg aisimrzaiicaiiy toadad, if not
the driver disketie, that cams with the card would have been leaded. Alter
resiarting the system, a network neighbourhood ICIN appearsd on
The deskiop and a network user name and password was demanded i
by the systern. Each of the PC's was given a unigue computer name
that %aﬁemiﬁesﬁ it 1o the other users, f%"he POs wers provided with wirk
group name specifies which group of users it belongs o, and as such the

POx were all using the same workgroup nams. Windows 88 defaulis to
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instalting the TOPAP network Protocol and # regquires a unigus adiress 1o
wentify mach PO The TCOPAP addrass comprises of four numbers each
between O angd 255 An 1P address was specifisd and the choice was

anterad,

3.7 TOPAP CONIGURATION

i Adidress
An ip addrass consists of 32 bis in four group of octst {or B - bytes). The
four neiets are separated by a panad,
Subnet mask!

This allows the network zoftware know whal the othsy addresses
are, on the same local network, or subnet, as the cormputer
Subnet maske 255 255 2550 for all workstations
Workstation 01 [PAddress 192.168.01
Workstation 02 1PAddress 162 .168.02
Waorkstation 03 PAddress 192 168.03

Wintkatation D4 iPAddress 192.168.04

e

Wiorkstation 08 1IPAddress 182 16880
Warkstation 06 IPAddress 192 168.086

Warkstation 07 PAddress 192 168 .07

Workstation 08! IPAddress 183188 08
Defau gaéeﬁvay Mi for all wmksmtzms}'

iad
]




3.8 TEST CARRIED OUY

3,81 CONTINUITY TEST

The continuity test was amployed 10 ensure that the drop cables
and paich cables are i gond condition of operation.

Type of meter vsed: Digitsl %ﬁuiiém&%er “

Meter specifination: Diode scale

3.8.1A.DROP CABLE TESY

An FI4AE pindta-pin test was carried out on the drop cable using the
digita! Muitimetsr, The tahle 4.1 in chapter 4 shows the test and result of

continuity on drop oables.

3 8 4L HUR TO RJ 458 WALL JACK TEST
A pindn-pin est wasg cam vied out between the RJ 45 wall and R1 4%
Jack going into the hub. The able 4.7 i chapier 4 shows the test on wb

o FJ 45 wall jmok

2.8.2 CONNECTIVITY TEST OF LAN

This test was carmngd oul 10 ensure that there 18 communication
petwaen tha comptiar systems LAN. "

Ping utility was ermploved. This parlicular type of utility s used o
rast connactvity for targel system. Tris is done by sending out HCMP
acho packets and wails up i one second, by defaull listening for the

reply. The table 4.4a in chapier 4 shows tha test of connectivity.




CHAPTER FOUR
RESULTE AND DISCUSSIONS

INTRODUCTION
The results of the entire test narried fsui in f‘%zangm thiee are

property presented and ars ziso discussed in this chapler,

4.1 DROP CABLE TEST RESULTS

Py DROP CABRLES Meter | {orarmont
igsied | 2 3 4 5 5 5 % Rccui'f
P 2 “ ' P P
340 3 * ot o I ‘e
4t 4 - i -
RRICW o .
Gto6H * * st B
7 O - @ - “ = | |

"{abe»i 1 {} Gg* abis test
4.1.1a DISCUSSBION OF RESULT SHOWN ON TABLE 4.1 ABOVE

The pin-io-pin tost shows that thers was a besp; hence the cabls
has continuity, which indicates proper funclicning of the cable.

4.2 RJ45WALL JACK TEST RESULY

Pin | Hub to 21 45 wall | mn CORBeECtions Meter | Commment
tested | 7 1 04 i,}:z {6 213004018116
Pl b i g is e - o ’ #PASH
.Z 5{‘\}, /’-i H 3 5% [T Vi § “
3 f;', 2 § {owe [ %1
S A i - ”
S 5 . -
G106 -
T 7 v
S8 - " -
Tablg 4.2
3%




4,21 DISCUSSION OF RESULTS SHOWN ON TABLE 4.2
The meter beep on & parlicular pair of wires indicates thatl the wall
Jack passsd the continuily test, henoce the wall jack has continuily which

indicates proper functioning of the RJ 45 wall jack.

4,3 CONNECTIVITY TEST PROCESS
Al the workstation ware pinged o test connechvity,

SYNTAX

Ping EIREIGE

Ping CISZIBR.Q2

i
§
|

 Ping 107 168 0.3
| Ping 192.168.0.4

Ping 19216805

Ping 192.168.0.8

e
N
2
&
g
L2




4.4 CONNECTIVITY TEST RESULTS

Reply from 188.1688.02:
Feply from 183 188.0%
Reply from 192 16804

Reply from 182 18805

Repiy from 182 16808

5

Reply from 182, 168.09"

Reply from 182,188 .08

bytes = 32, Hime = 150ms, TTL = 244

&
e
[
£
{1

bytes = 32

32

&

byleg

bytes = 32

3z,

tme

t

150ms, TTL = 244

Ctime = 180msg, TTL = 244

Ctime = 150meg, TTL = 244

tme = 180ms, TTL = 244

bytas = 32, time = 150ms, TTL = 244

bvies = 38, time = 150ms, TTL = 244

Tabis 448 TTL = {ime o live

4.4.1 DISCUSSION OF RESULTS
When ali the workstations were pinged ag shown in table 488
there was a reply as shown in table 4.4

connactivity sstablished

41

This indicates that there was




CHAPTER FWVE
CONCLUSION AND RECOMMENDATIONS

51 CONCLUSIONS

At the beginning of thig project, i was taking and ming-bogghng.
201 knowisdge of computer nardwara and softwarg was tested during the
renyrae of the implementation ¢ this network. | would Bike 10 53Y that the
aing of this project ware achieved. The major abjective whish was i
pnplement @ iocal Area Nahwork within the department wWas successiully
carried out, consikianing the fact that the materials avalighle were sigte-of-
the gri the network 8 i it's baest technically functioning state. A B noft
ub was used, Hhis mares expansion sasier.

The conclusion is thal the nebwork, worked.




59 RECOMMENDATIONS

Ad this point, | recommend that the network be sxpanded 10 18 full
capacity, aither within the department of aven in the DEANs and
QrHOOL EXAMINATIONS CEFICES. AL some poind in time, 3 network
i all the departments In ihe sohool of enginsering should be
waplemented,  within the growing confiuence of computers  With
cm*ﬁz}*zummﬁcm and emphasis should be laid on acqsf%s%iim of computers
alone, but alsg on a‘z_“z.aximézing it performance Dy having them on &
natwork, Ard this will improve them on 8 network, And this will improve
he efficiency of the services rendered within the schaol and the university

corrsmnity.
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