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ABSBTRACT

s project IS foused on the de osign and Inmplementation of local ares network together with site
P eabling lavout on which the COMPBLETS are nebworked,

With the site and cabling lavow. compuiers are physically and logically nsialied T

b ifue

sevver being the brain of the network was configured logically to provide and share TERONICES
with the clients’ ::mz‘;;mtcm amd they are also configured oo in order o communicate with the
server. Hardware and software that are compatible were installed for better performance

After all the compumters have been n etworked, the computer that was made the ProKy
BIVer was connecied o the school of B ngmesring and Engiueering T cehmology’s radio room
which made it possible for the ¢ department to be connected 15 the World 3 de Web. The process
of networking computers s very simiple and interesting when the protecols are followed, 8o this

e

progect provides a simple and straipht forward way of aclieving this end,
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{CHAPTER ONE

L INTRODUCTION

ta

Wetworking invalves conngoting computers together for the Purpose of sharing

k3

information and resources. Even though the concopt is basic, & great deal of technology

"

ia required 10 permi one conmnger O conpect wwd communicate with ancther, The most
slementary of all nevworks consist of two computers that are connected o oach other 50
that no matier bow many computers snd which ever connection you used, they are all
networking derives from the hasic deseription ubove.

The motivation for perworking arises from a need for individuals to Share daty
quickly and efficiently and 1o share other peripheral devices such as prisders. scanpers,
fax machine snd the Bke. The interesting thing abow networking and some of ihe
benefit therein gre:

Data sharing pormiss groups of wsers to exchange isformation roulinely and o

e data fmm one individual to another as workflow demands. Data sharing also
means thal master coples of data files reaide somewhere spoeial on anmther computer on
the nebwork and that user can aocess the master copigs n order to do thelr work, and
gane other are reud only, which bnplies that ¥ is yestricied o one user 1o modify and
ettect changs, that is an aspert of internet seourity,

Becmise datn x%;armz is permitted smong user, B oalso means that it improves
human m,l"!‘iii’i?iiie()“i‘i on subsiantially, Periphersl devive sharing allows groups of users fo
take advaniage of peripheral such as printers, scanner, fax muchings and other devices
attached divectly 10 a neteork or a compater that §s abways avatlable attached to the

nepwork. Bo this reduces 2 fvm or company vost of spending money in buylug more

noripherals,




about the LADM {local sres setwork) which i3 & bighespeod fault

wlerant daty nebworks that covers welatively small geographical area. Tt typically
connects workstations, persona! computers, pristers and other devices. LAN offers
COMPULET LALE MY advamaaem including shared sccess to devices and apphoation, file
gxchange beiwée;'s compeced asers, angd conwmonication hetween users via elecironic
mari and other applications: another very imprwrtant apphication of this s the ability to
use i o conpnunicsts with volce g volee over wernet protocol (VOIP), intercom,
although all these reguire interfacing with some hardware and some applicstion

v

softwary, This profect was carvied out in the depwrtment of Blecirical with compute
engincaring ot the Federsl University of Teghaology Minna, The prodect was carricd oot
tirst by laving the CAT 2 ::.;sbies: running trough the electrical lsboratory and some of
the clectrical depariment offices,

The cables are Jaid in such away that they will not bresk or get injured, The distance

¢ the cgble to avoid slowness of the network, deally thers s o standard fon
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which a8 length of cable must ron througl & computer o another computer, but in this

cang i 1S o an ideal. The B 45 was orimped using the Crimping 1ools and the standard

FE {Institmie Electrical Engineses) color coding wan followed. The color are Hued
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g Brown #
e next thing that was done was that the operating systom windows 2000

SERVER was installed on fhe compuier which 15 the server, and an extra NiC {Motwork

tnterface Cardy was installed on 8 50 a5 @ tap from it fo espand the network, The other

clisnt computers iny which their operating system needs 1o be re-insiafied or ;

o

be e - installation and upgrading was done in order o get a desirable nopwork
enviromment,

Somg of the constralng we may have later is when the new offices are created
and new staffs are emploved and the weed 1o expand the petwork arises, the nereork

wit] becoms more slower. because the Hittle bandwidth is betng shared smong the five

departmients in the school of & snginecring and enginesring rechnotogy in which ondy four

4

(4} ports froms, Ahe switch was allocated to elecirical department through which we
expanded the network wherehy shout ten () comygters are connecied. Anvther
consiraing we might encounter is that the Radie reom has no standby genorator, which
mgan ihat the school of ¢ ngieering server will be down ¥ there is power faifare, i
doesn’t smatter i other department bave o wibier means of power supply, provided the
server is dowwn bo ong connected © that server terough the maln switch can access the
ernet,

The mvolvement of other de partnints i3 due to the internetworking,
Internstworking refors ol nhing individual LAMS from ditferent de epartment wgether 1o
form g single internersurking.

This internctwork s sometimes called an enterprise network berause i

sterconnecs the entive computer network throaghout various departments in the schoad




of engineering. Internetwork) mg also allows sepurate buildings on campases or
businesses 10 be Hnked together oo that all of the computing systems at that site are
serconnected. Gepgra aphically distant in the enter rpvise wild internetwork
A ndividual LAN s sublect to Bmits on such things as how far 1t can exm ul, how
Many stations van be connecied 1o 1, hew fast data s be transmitiod between siations,
and how much waffic it can support. I g company wants 1o g0 heyond those Himis —
tk more stations than that LA can support, for example ~ it must install another LAM
and connect the twa together in ay interne work,
Thers wre two  main reason  for implementing  muliiple LANs  and
wernetworking them. Dne is to extend ihe geographic everage of the neiwork bevond
whit 4 single LAN can support frove muliiple Boors in s building, t© nearby hailc dings,

:

ang 1o romote sies. The other key reason for creabing Internetwork s to share raffic
foads betwren more thay ong LAM, A single LAN can only SUpport $o much trattic i
the foad incresses beyond it CHTYIng capacity, users will suffer reduced thee sggrhput and
much of the woduetivity achieved by instaliing the LAM in the Sira place will be lost,
One way 1o handie heavy network raffic is 1o divide it betwern multiple internetworked
There are thres major types of devices used for nternetworkin : bridgs, rogters
and swhtch, Todey the mon commondy used internstworkin g devices are high - speed
FRURCTS, especially in wide ares infernetworks tinking geographically remote sites. B
routers are also heavily wied in stlding and campus iniermetworks, Bridpes bave aisn
been popular, even thos wigh they offer legs functionality than routers, because they are

foss expensive 1o purchase, | wnplement, snd maintain,




LAN switches are new class of interneneor ing devices, and many poopl
believe that switthed netwirks will beoome the most common design for Heking
HE imﬁ and campus LANs in the future, Today's LAN switehes and switching habs are

the firsl sieps on a migration path 1o somethi ing called asynchronous frapsfer mode
: é £ ;

LA switch, an eoerging technology that will be w idely implemented in both LAN:

WH




CHAPTER TWO
28 LITERATURE REVIEW
2.1 THE WORLD OF COMPUTER NETWORRKING,
I the fast 15 wemrs, LANs hove gone fom heing experimental
technology o becoming s key business tool used by companizs” world wide, A
LAN i3 a high speed crunmunications system desigued to Hak computers and
other duta processing devices together within 2 small grographical ares such as 2
workgroap, depariment or 4 single floor of & meltistory building,
211 THE BASIU OF LOUAL AREA NETWORK
Today, the local area networking is g shared sovess levhnology. This means that
Jhe owmtier device attavhed to the local sren notworking share a single
z:x:ﬁm‘mgzicﬁiion midia, usually a voaial, twisted padr, or optic fibre vable. The

figare below ilasuates this concept.

ey £
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FIGURE 1 A BASIC LAN BUS NETWORK

Reveral compuiiers dre connpoted o a aingle cable that serves as a mediom for
compnpncation for all of them, The physical connection of the perwink is made
by putting a uelwork isterface card (MEDY inside the computer and connooting i

o the network cable. Onee the physicel connection 5 In place. # i3 up fo the




communication soffware o manage the conwnunication botwesn the siations oo

THE BASIC LAN BUS NETWORK

n

Frown the bigure 1 shown above which is an example of LAN Bus network, when
stabion 2 sends a packel o anothor wation on the LAN, B passes by all the

tations conpected w0 that LAN. On the b

7

network iHosvated here, the

s
P

siectrioal signal representing the packes travels away from the sending station in
both directions on the shared cable. Al the stations will see the packes, but ooly

nifows 1o

19

the stution it s addresasd to will pay gt

i a shared media network, when ong station wishes 0 send 3 message
another station, it ases the software in the workstation 10 put the message i an
“envelope”. This envelope is called a packet, thix consist of a message duts
RAFTTRI ,ch by g header and o feaifer that carey special Inforroation used by the

network software 1o the destination station, One of the pieces of information
placed in the packet header in the address of the Jestination station,

The NED then pensmit the packet onto the LAM. The pachet i
seansmiited 85 8 stroam of dats B represented by changes in olectrical signals.
As it wavel along the shared cable, all of the station attached to ¥ sees the
packet. As i ogoes by the NI in cach station, the MID checks the destination
address in the packet header 0 determine i the passes the statioy It is addrossed
1y, the WO st that station coples the packet and then taskes the data oot of the
erm:i{}g?.e: and gives # o thy compoter. The diagram in figure | shows one source
station sending 8 single message © one destinalion stafion. 11 the message of the

sorce station wants to send 15100 B o {1 into one packer, i will send the

-




mgssage i series of packets. On a shares the same cable. Sinve cach individual
packer is smatl, 1 ek v ittde time 1o travel 10 the end of the cable where the
electrical signal dissipates. 80 after 3 packet currying & message between one

palr of stations passes along the cably, another siation can transmit 2 pucket

o

)
whatever station it necds 1o sensd 2 message, Tn this way, many devices can share
the same LAN medivnt connected 0 that LAN. On the bus nerwork Hustrated
here, thy electrical signal vepresenting the packet travels way from the sending
station m both directions on the shared cable, Al siations will see the packes, but
only the station i is addressed to will pay afiention 1o

M a shared media network, when one stalion v zcize% s senwd 2 message 1o
another station # uses the sofiware in the workstotion (0 pt the message in an

“envelope”, This envelope, called 4 packes, consist of message data surrounded
by a header and frafler that carry special mformation used by the nevennk
softwere o the destination station. Ons of the pieces of infbrmation placed in the
packet hesder is the address of the destination station

The MIC then wanmnbs the packel omto the LAN. The packet is
transmitied as a stream of dala bits repressated by changes in olectrical signal
As o travels glong the shared cable, ali of the stalions 0 ¥ see the packet As v
gocs by the MED in gach station, the MIC checks the destination address in the
packet header o deterpvine 1 the packet is address w1, When the packet passes
the station i i addressed to, the NIC at that station copies the packer and then

.

takes the data out of the envelops and gives it (o the compuoter,

&

Figure | shows ane source siation sending 3 siugle message packet 1o

o destination station. 1 the message the source station wants & send 15 100 big
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t it dnto one packet, 8 will send the message in o series of packetr. On g shared
acvess LAM, however, many stations all shave the same cable. Since each
ickividual packed is smaldl, B takes very lHitle time 1o wavel 1o the ends of the
cabde were the glevirical signal dissipates. 30 after a packet casrving 2 message
imw‘"*s CHES DAty mf stgtions passes along the cable, another station can transmis
a packet o whatever station ¥ needs 10 send a message. In this way, many
devices can share the same LAN medium,
ETHERNET
The most widely used LAN technology in use today is Ethernet, 1t sirikes a good
halance betwesn gpesd, mrice, ease of installstion, and  supporiability,
Approximately 80 percent of all LAN connections instalied use Hhernet,

The Frherngt standard is detined by the instinte of Fleowical and
Electronics Engineering (EEE} in 2 specification conmmonly known as IEEE
02,3, The 8013 sperifivation covers rules for configuring Ethernet AN, the
types of media that can be used, and how the slements of the getwork should
intoract, The Ethernet protocol provides the services called for in the Physical
aned Data Link Laver of the O8 reference model.

Onge glement of the 8023 (or 802 3uy specification states that Btherner

Networks run af a dats rate of 10 million bits per second {10 Mbpsh ar 100

Spnifiios bit per seeond (100 Mbpg) in the case of fast Ethernet. Thiv means that

when g siation s asmits o packet oo the BEthornet mediom i travels along that
modium a1 10 Mbpsa.

Another Important clement defined by the B02.3 specification is the

aceess method o be used by stations conuection © an Etherngt LAN, calln




carrier sense mulliple acepss with coflislon deteetion (CSMA/CD:, in this
methodd, cach station contends for acvess 1o the shared medivrm. 3t is posaible for
two slations 1o try sending a3 the same tune, which resulis in g oollision on the
LAN. In Etherset nepworks, collisions are considered normal events and the

RMAATEY access method is designed to quickly restory the nebwark 1o normal

activity afier g collision ocours,
104 ETHERNET MEDIA AND TOPOLOGIES

Ay bmporiant part of desiguing and installing 5 LAM is selecting the appropriate

b3

medinn and wopology for the environment. Ethernet networks can be confl
in either g star or bus topology and installed using any of there different media

Coaxial cnble was the original LAN medinn it is used in what s called 2 bus
opodogy n this configuration; the coaxial Cable forms g single bas to which all
siations are attached. This topology is rarely used i new LAXM installutions
soday because B i relatively difficolt to accommodate adding new users oy
mving . existing users from one koostion 1o snother. It i alse difffeelt fo
tronsbleshoot problems on a bus LAN anless 815 very smsll
208 A BARIC STAR TOPOLOGY LAKN
Fn oo atar wopology ail stations are wired © 5 central wiring concentrator
calied g hub, Shmilar 1o g bus topology, packets sond from one slation 10 another
are repeated 1o all ports on the hub, This allows alf station o ses each packet
sent on the network, but only the station 2 packed s addrossed o pays atfention
The diagran iHustrates 2 star topology LAMN - which 18 a more robust
wpology than the bus wopology. In 8 star topology, sach station s conneeted 1o 5

1t




3 X

central wiring concentrator, or hub, by an individuat length of twisted pair cable.
The cable i aonnzcted o the statton’s NIC a8 one end snd to pot on the hub
the otfer. The hubs are placed fo wiring closst contra fy located in a bullding.
Ethernot networks can be buill using three different types of media:
shielded and unshielded toisied pair, coaxial, and fiber optic cables, By far the
most copmon 15 twisted palr because it is associated with the more popilar star

v

i mespensive, and very essy 1o install, troubleshoor, and repatr,

ooy
ey

topology.
Twisted paiy cable comes both unshielded and shicld fed. Unshielded fwisted
gﬁz‘ai:‘ {U7FP cable m(ﬁ for LANs is similar to telephone cable but has somewhs
mors stringent  specifieation  regarding i susceptibility o outside
sleetromanneiic interferencs {EXD than common wlephone wire, Shicldesd
fwisted ;mar (5TEY, as it name implics, comes with a shiclding sround the cable
to provide more protection agains: EMI

Of the two types of twisted pair cable, UTE i3 5 by far the most commonty

used, The specification for running Filernet on UFT s called 1 18Base ~ T, this
stands for 10 Mbyps, bose band signalin 1 {the signaling method used by Fikernet
setwinks) over twisted pair cable. Other Ethernet specifications inclode
i8Base’, whick uses a thick coaxial cable, and 18Ras2, which uses thin

coasial vable medin Today, 10Based is seldom installed in new Ethernor
networks, and 10Base i used only in very small offics networks o nehworks in

bigh EMI areas. An sdditiona! standard, 10Baxe-FL, aliows Ethernet to ran

fiber optie link




2.1.6 FART ETHERNET

An extepsion of the popolar 1ase - T Ethemet standard, Fast Ethernet
iransports dats at 100 Bibps. With rules defised by the IBEE 3023k
stanaard, Fast ?3’1&!1&:’3 feverages the familtar Bthornetl technology and retaing
the CAMA/CA protocol of 10 Mbps Eithernet. Thrve types of Fast Fihernet are
avatiabde: 100Base — TX. which runs over Category 5 UTP 100Base - T4 which
rung existing Category 3 LT and 100 Base -~ FX, which operates over mdt
mode fiber optic calding.

TOKEN RING LANs

Arrther major LAN technology in use today is Teken Ring. Token Ring

rsfes arp defined in the IEEE B82.8 specification, Like Etherset, the Token Ring

mrotocol provides services at the phyvsical and Date link avers of the OS1 model.

Token §<s netwarks Can be run at two differont data rates, 4 Mbps or 16 Mips,
The access mothod used on Token Ring notworks is called token

passing. Token pasaing is determiniic sceoss methad in which collisions are

prevorded by sesuring that only one station can transnnt at any given dme. This

is avcomplished by pass il packet called a token from one siation ©

e
Al
333
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another around 2 ring. A station can ondy send » packet when ¥ gets the free
token. When 2 station gets s free tokery and transmits a packet, if wavels in one
dirpction around the ring. passing g of the other slatons along the way. &s with
Ethernet, the packet ‘te asunlly addresasd to single stations and when i pasaes by

that station the packet is enpied. The packet continues w travel around the ring

~.

aistid § retarns (o the sending station, which removes it and sends a free tohen o

the next station arounsd the ring.




2.L.8 BASIC RING TOPOLOGY LAN,
The ring topelogy used Token Bing networks is 2 collapasd ring that looks ke a
physical star. Hach station is conpected 1o 4 Token Bing wiring connecinr by
single twisted pair coble with two wire pairs. Une palr serves a3 the “nbound”
portion of the ring {also known as the receive pary and the other pair serves as
the “outhound™ or transmit pair.
in Token Ring LANMs. each sation is connected o g Token Ring wiring
concentrator, called o mndtistation aevess wnit {MAU}, using an individug! run
of i,x&féf;{é: pair cable. Like Ethernet hubs, MAUS mre lovated in wiring closeds,
2.8 FDDI
Fiber Distribuied Duts Interface, commonty Ruown as FODE provides daty
bansport gt 100 Mbps, 2 much higher data rate than Fthemet or Token Ring.
Uriglnally, FODE networks required fiber optic cabile, bas & wiay they can be run
o VTP as well, Fiber i still preferred in many PR networks because i can he
used over much grestest distance than U T? vable. Like Token Ring, DY uses
mg media access method. s also used asw atly configured in a

a wken pa

cotlapsed ving, v physical stay, topsrtogy. PRI is used primarily a5 a hackboue,
a segment of netwirk that Hnks several individas workgroup of department

AR together in g single building. 1t is also used 1o

ink severs? bl ing LAN:

ro

together in campus environment.

o
L
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STANDARDS AND PROTOC QL8

LANS are complox systems that suplement many different servie o8 i
Order 1o provids communicaion between all of the typexs of devices that can he
connected 1o ﬁ%ﬁii?; A vommnunicatinng  mode! caled the {lpen System
interesunvety (O8]} referency model was developed by the International
Standards Organization (507} o define all of the IVICes & LAN shoald
provide. This model defines seven lavers, cach of which provides g subset of alf
of the LAN services, This layered approach allows small groups of ralated
services to by implemented in 2 modular fashion that makes designing mebwork
software much more fexible, A network softwgre module thar implements
services af the Nebwiwd ang Fransport Layers of the model can be mared ap
reguirements of the user’s applivation,

But the {}Sil nodel doesn™s say how these Services shonld sotuatly be
fmpl f:m‘n od fn LAM squipment. The “how 1o° part has been defined in g
aumber of difforent protoeols that bave been developed by internationsl
standards bodies, Individual LAN ediipment vendors, and ad hoe groyps of
iterested partios, These prisocols typleally defing how 1o implement a group of
SEIVIEES i one oF twa iaws of the O8] model, For examples, Eithernet and
Folien Ring are both protoceds that defing difforent ways (o provide the services
valed for in the phyeical and Dala Link Layers of the (98} madel, They have
hesth mt,n approved by the Instimte of Flectrical and Electronics Engineers

nternational compnmnications standards by,

The Internationsl Sandards Organization {1803, the primary standarg -

setling body in the data communicstions udustry, developed the framework for

i




LAN stapdards called the Open Systems Interconnest reference model. This

reference wmodel repmsents a2 standard approach 1o commamicate nformation

throughout networks so that @ varlery of independently development compater
and communications devices can interoperate
2.3 NETWORK OPERATING SYSTEMS
Etbernet and Token Ring technologles are fust one part of 2 complete
LA, They ;zmvicie‘ the services specified in the Fhysical and Data Link Lavers
of the f)‘*% model, but several other services must be added on top of the
conngctivity of Bthernet or Token Ring. Network operating systems (NOSs) are
st ofign used 1o provide the additiona] communication services.
A Neteork operating system (WOS) defines clents and server systems,
Chignts are individual user worhstations atached to the nemwork where
spplication program are ren and data i genergted. Serves are shared network
resowrnes that provide hard disk space for users to store files, printers” services,
anid a number of other nebwork services. The network operating systers provides
a set of protocols in software that run on both serves and clients systems and
aliow then to oommunicste with cgch other, share files, prinwr

g, and other

network resourss.
24 METWORKING TODAY

LAM technology is evolving. In the early 10803 LAN: were strivtly loeal
Area nevaorks, Hoking small gronp of computers In company departiments. As

workgroup LAM, prolifersted over the past 10 vears, users began connectin

<
143
v.

e

them 1o toroy internetworking, first with bridges and later with routers, Today's

0




B

neiworks typically comprise g combination of workgroup and campus hubs,
brdges, and routers. Switches are also beginning o become more provalent,

b

The next fow wears will see sereorks gvelve to inclade morse

i1

sophisticated LAN switches and switching hubs. They will be designed using

7z
E

several differsnt types of components, both old and new. Fiernet and Voken
Ring LAMs will be boill with stackable workgroup bubs, which in urn, wili be
mterconnecied by large modular hubs that wmay incorporatc LAN switching
fanetionadiny. Large networks will include another laver of consolidation with
network center bubs linking workgronp hebs and switches, Routers will
continue o he used w5 gateways to the wide area network Binking other bodldings
| and remote sites,

For pebworks to debiver the porformance soday’s users reguire, thew
rany cé;-z'z,g:fc»:zem‘f; myst work together @ deliver seamless a:c_};}zwctivé@ berwoen

x

all of the users and computing syvstems throughout the enterprise. Flexibility o
o g

3
0%
P4

;, power 10 support spplications, and seambess conpectivity are what users

2351
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expert in the products they choose 1o build LANS and enterprise nebworks.
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CHAPTER THREE
DBESCRIPTION OF THE COMPONENTS
INTRODUCTION,
fn this chapder. the design and the bnplomentatiog of focal area network, a case
study of the olectrical depariment Foderal umversity of technology Minng, &5
explainedt from the deseription of cuch of the component wsed, the dagram of
the component and cquipment, thelr uselulness and Hmitation. The design

procedures from the beginning 1o the end of the desizn, all the sieps taben and

W,

vhy thiesse steps wire tabon ars alf the explaiped in this chapter,
THE CABLE

Al 2

f the kind of media in use, date must enter and feave the computer
g some podnt 0 sHowed nebworked communication o ooour. When data s
passing through the (81 model (Open System Intprconnection) and reaches the
physical fayer, i omast find i way mio a medivm that i useful o physical
transfer  daty from computer, this mediom 5 called  cabde. Cabling

-

compupncation are therefore the heart of networked communication. i1 s the
nevwiwk nterface card’s roke to propare the data for fransmission, but i is the

caldes role o proporty move the data © Bs ntended, destinstion
CABLE TYPES

Fupdamentaily, ali Forms of cabling are shuilar, in that they provide a medium

o

cross which nepwork information van travel in the fam of a physisal signal,

P

whether # is a type of clecirical transmission or some sequence of fght pulse.

Ciiven the many types of cable available in wday’s market place, it should come

{7




as a roliet for s to investipate and understand only three types, which represent

the vast mujority of cabling types ased o inferconnect nepworks ©

i.cossisl rable

2twisted palr { TP

~ inshi elded twisted pair { 1Py

-Shislded teisted peir (S T 2
3. Fibre optics
g ? i) O OOTMEC I 3w r>i\ f § My pack ’§ H5 N Lmiooe
Each of thiv csbling comes It a varie y of fms, cach with is own unigue

design snd wsage chusacloristios, with associsted cost, performance  and

wstallation criteria, For thi is project we will discuss the genweral characteristios of

cabies, and glve soms salient chasacieristios of the thres 1 types of cable memion

CABLE CHARACTERISTICS

Al cabdes

wntal charsotoristics; studving them  will
facititae our enderstanding of their funciion and appropriate use. The following
characteristics apply 1o equally 1o both ¢ vpes of cabling:

Bandwidth rating: Pach tvpe of ¢ able can transpert ondy so suich data over o

L1y

given period of thee; this B measored i terms of handwidih, which desoribes
how many bits or bytes of information a cable can Yy over g himit tHme.
Typieally, this ix measered in some number of hits per seconid e mogabiis per
seconit or Mbps,

Maximum seement leneth:  Fach typr of segment can transport dula oy S0

far betore its signal begins 1o weaken bevond the point where 8 can siilf be read




sccursiely; this 35 what we called affenuatinn. When raling maximum cable

segment fength, the maxipmm segment length value Balls within g range where

signal can be regonerated correctly and retransmiited sccuraiely. So, an interust

work can be constructed of several such cable segments, provided the hardware
mierconnecting them can caphie and regenerate the incmming signal ar foll
strength,

Maximum MNumber of segmient per Infernet work: BEach cable is also sohject

1o a msasure cabled latency, which measure the ssount of Ume 2 signad akes o
travel froam one end of the cable 1o the other. Most networks are sebject 1o some

kind of marhmum folersble delay, afier which s assumed signal can no fonger

arrive. A network of petwork io therpfore subject to maximum mumber of

interconnecied segmenis, stnply berause o the lalency when signal level from

u

one physicsl end of the network 1o apother. By avmanging cable segments in
hierarchy, the span of a setwork can be guite large, even within thess
Hmitations, becauss the Hmitation applics to the maximum sumber of segments

hedwesn apy two particuiar nebwork segmenta.

Maximum sumber of deviges per spement: Fach time 2 sstwork device ia

attached 10 2 cable, g phonomenon called insertien loss ooour, thar iy, each

physioal conmection adds o the attention of the signals on g cable segment,

making it nzcessary o restriet the maximom number of devices 10 keep the

signals thas traverse i clean and strong enough o remain intelligible 1o all

b bl

(9

devices, When calculating maximurn legal segment length, the real formula for
distance squals the rated magimm minus the sum of the sertion lases for ail

the devices attached 1o that segment,

VG




hurthematival
Kowyex
Where b= The true maximnn

= Bated maximam

~ Interference Susceptibility 5 Puch fype of cable is more or less susceptibiiiny io

oifier signals that may by present in the eovironment, where such inferforence may
be electromagnetic that s eleciromagnetic infarforonce, EMI or may resglt fron
other broedeast signals catled REL for radio feguency  interference. Motors,
Transtormers, and other sources of intense electrical activity cay emit both M1 and
R¥L, but REY problems are also associated with the proximity of strong broadoast
sowrzes i an environment sach as nearby radio or television station.

~ Connection hardwars: Fach tvpe of cably has conngctor assoclated with 1, that
nfluences f%z type of hardware i can connect 1, as well g5 the costs of the resulting
network.

~ {able gmdsc Both building and fire codes include specific cabling requirements;

2

»

asaally ammed at the combustibility of the sheath material and sulation that vovers

most cable. The pobyvint ehforide (PVCY covers the cheapest and most comnmon
zables,

~ Bend rading: Although some types of cabling are foss prone o damage from
sending many Lypes beyond a provided band radius dumages or destroyvs the
bending many types bevond a provided bend radius du or destroys them

g

Fhis mostly particularly true of the most expensive types of cable; For notworks,

b
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this mes m‘:mass?v that fitwe Omics and hoavy duty coaxial cables must be
troated with care.

Most of the more sensiive cably Iypes cannot be beat more than 80 damages in

v,

one foot span without sustzining some damages. The most importent thing s 1o

3

sndorstand the HmHations of the cablding Haelf and sot 1o bond It past i3 Timits,

Yor the purpose of this work, we shall only place our smphasis on ow of the

bk

thres types of cable mentioned above,

THE TWISTED PAIR CABLE

The pwst basie form of twisted {TP} wiring consists of one or more pais of

msulated strands of voppsr wive twisted aroumd one another. This twist are

wnportant bevause they cawse the wagnetic ficlds that form around 2 conductin

& 4

+

wire 10 wiap around ong gnother o dmprove twisted pairs resistance 1o
wterforence, while also lmiting the influence of the signals traveling on ong
wire over another which s called oross talk, in facy, the morg bwists per unit
fengih, the better these charactoristic becomg. s safe to say thal more

expensive bwisted palr wire Is usually pwisted than the less axpensive types,

CThere are basicaily two tvpes of twisted pair cables, namely

. The unshiskle d tevisis ed pair (UTH)

2. Shislded twisted pair, (ST}

The aenshielded twisted pair, which simply contains one of more pairs of
insulated wires within an enclosing insolating shesth, and the shislded teisted
pair, which shmply enclose each pairs of wire within g fofl shield ag well as

within an enclosing insulating sheath, The UTP and 5T s depicter in the figgure

2







But vows ielephony i3 much less

than networking w ferms of
bandwidth and signal quatisy. This, even though o may by templing o 1y 10 e

unused telephone wiring in fo seteork comection, s worth atempting this

unfess g cable technivian tests those Hnes and pronounces thess it for veswink

UTP cabling s rated according to 8 number of categorios devised by the

electroniy ndustries Alllance {Bl&) and the welecommunication mdustries
Associgtion (TIAY strce 1991, the American Mattons] standords  Instiute
{AMSHY hss abo endorse these stundards. A dovoment known g ihe
AMSUEIA/TIA 368,

The .k'ss.;{f‘éng}?i!""i!;'?iﬁ 368 standard  generally  includes five categories for
pnshiclded twisted palr wiring, as follow:

~ Catepory 1 Apphies o waditional UTP welophone cabling, which is designed

1o carry viics but not data,
- Cadegory 2y Certifies UITP cabling for bandwidth up to 4Mbps and conxist

of four pairs of wire, Bince 4Mbps i binwer them most networking

{f 3

sechnolngies In use today {excep for original token ring installation and
ARC net), category 2 1s rarely encountered in nepworking enviromments,

- Category 3 cs,;s‘ﬁ'iffias VTP cabling for band width up o 10Mbps, with
s;&aia ratgs up to 16MHz This inclnde most conventional pebwiorking
technologies, such as 10 base T Fihernet, 4Mbps woken ring, ARC net, and
more. {amsgory 3 g}ﬁxisi of fonr pairs, each pair having & minimum of three

pywists per font {10 pwists per metery, 1OV G-Any ~LANM is also rated 1o work
! s

on cgtegory b cable, but testing reconpmended for older installations.




- Catepory 4 certifies UTF cabling for bandwidth op to 160Mbps with
signaling rates up to 208z This includes primarily 108ase T Bthernet and
iohdbes token ring. This is the frs AMSUEIA/TIA designation tha fabels
the cables a5 data grade rather thay voice grade, Tategory four consists of
four pars.

- Lategory 50 certifles UTP cabling ¥or bandwidth up to 100Mbps, with

signgling rates up o 100MEL. This includes 100Base x, Asynchronous

wanster mode (ATMY networking sochnologies at 25 and 133Mbps, plog

s

FIAEH gr 100M bps ss governed by the twisted -patr, phyvsics! media

<

Dependent {TP-PMD) specification. Somwe exporiment implemendations of

Ciigabit Eihemel use category 5 cable, but standards are vet undefined for

bed

3.3.3 SHIELDED TWISTED - PAIR (5TH)

e

As i oname implivs, shickded pwisted palr {STP) inchude shizlding w
seducs < cross el as well as Bmit the effeets of external interference, For
most STP vables, this means that the wiring nclodes a wive brald inside
the cladding or sheath materisl as well as a b evap wound ecach
individual wire pair. This shiciding lmproves cables fransmission and
intrference characieristios, whish in turn support higher bandwibth over
fonger distances thay wshielded twisted pair (UTP) Unfortunumiely no
agt of standard for UTP, and it nol unusesl 1o find STP cables rated

aocording 1o those standands,
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METWORK INTERFACE CARD (NI

3

For any computer 0 be used on the nebwork, Hhe network interface card (MNIC)

perionms 1wo or zm taskg

e

ansiates  digital computer data into sigeals  {appropriste for
networking medhom) for outzoing messages, and tanshates signals into digiad
computer datg for Incoming messuges.

Z. costablishes and manages the computer’s nebwork connecting.

In order words, the WL establishes link between a compuder and a netwink an

H I

then manages that Hnk on the compmstes’s bohalt

THE PARALLEL TO SERIAL AND SERIAL O TO

PARALLEL DATA TRANSMISSION

E'i:zcez,usé oof the nabure of the conpetion between mest NICTs and the computers
to which they are attarhed, setwork adapior also manage ransformations in the
form that netwand data takes, Most computer use a serial of paralie! daty Hoes.
salted a computer bus {or bus for short) o send data between the OPU and the
adapler card, inchuding the pebwork adupter. This allows the computer and
adapier 0 eschange dats iy chunks equal 1w the namber of Hues thet extend
between them. Becapse deta travels along multiple Hings at the same thae, and

those line run hoth metaphorically and physically parallel, this type datas

*mrz«sm bi(”‘, ts called paralle! wanswission, Howover, for nearly all forms of

networking media, the signals that taverse the nwedia comsist of a lnewr
sequence of informsition that corresponds to & Hnear sequence of bits of data {or

thelr analog equivalont for non digital mediay, Bocause these bin of data follow




o anther i a straight Hne, or 4 serd w5, S type of transmission 5 calied serial

sansmusson, Thus, one of the mos Important jobs a network adapier performs

P
jas)

i 0 grab oulgoing transmissing froms the CPU in pavalie] form and Focast them

int their serial equivalents, For ncoming messages, the process reverses: the

sehwork adapter wisst grab on incomisn 1 serfes of signal transiate thens into bits,

and dHutribuie those bit aeross the paraliel lines gsed 1o Cornmnunicate with the

&N

B

An analogy may help 10 of farify the difference bepasen the paraliel and serial
forme f data, A paraliel ransmission werks ke o multh-lane high way, in which
each tave carries part stream of fraffic formation betwesn sender and FECEvEr

al the same time, The lirger the manber of lanes, the more affic or information,

the highway can CHETY B gty given moment,

o

Using the same analogy serial transmission resembles & one fame road,

Obviousty, serial line is inherentdy slover than a paratiel bue, becsuse the spogd

-

¥

of the line slong Hmits the ameunt of data a serfal Hine can tranery i, for g paraliel
set of Hines; both the number of lines and thelr speeds play 2 rode in how fast dusa
Can iz‘a’;tci, Consequently one of the mog | Important components o a network
adapter is memory, which aets as » hdding tank, or buffer. The data going out
i farge pé:'f‘ii;st chumks must be serialized for o Wty incoming doaty arrives one
bit gt @ tme and must be distributed across all the paralled lines before a aingle
set ot these bits van be defivered 1o the P

Fhe connection of parafle] lines thas Haks slements inside a computer is called 2
bus. When data moves from ene tomponert 1o ancther, # moves along the hus

Barliest generstion ‘3? PCs used 12-bit buses, swhich means they used eight lines




tor daia iy paralie! and could move § bits worth of data in g single bus transfer

The number of paratiel Hnes that make oap a particular Rind of compuier bus is
catied ii.f; bus width, For example, 18A supporis & and 16 bits bus widths,
EISA and MOA support 16- and 32- bit bus widihs and PO support 32- and 64~
bit bus widths,

To transmiit data across the nebwork medioms, o network adapder anust inchede or
acvess 2 duvice called a revelver that is design for the specific medium in use
For common networking technologies such a3 Fihernet that work over o variely
of maedia, Ws not gncommon to find multh way WICs that can be configured 1o
use one of several zzfgefiiﬁ to attschments boil into the cand.

The ﬁ;;;z;z below shows go Bthernet NIC that inclade the fomale BRO commestar
where the base of the T-connector gifaches o a tunnel network, along with an
AUT for thinnet and an RI43 for Iobase T, with the approprizie seiting
choosing, the card can be told which attachment o use and brings the
appropriate cirouitry 1o boar for both thinnet and [baseT. Such NiCs include
hutlf in, on-board Trmsreceiver for thinmel and exiernad Transrecciver v be
connevtad 1o the card through the AU port at the back.

Metwork adapters that use more exotic medindor exampl, some wirgless
techuology o ﬁber{s};}?:ic cable osualfly support only tha one mediom. In that
CARE, ;i""s necessary 1o make the vight connections to the card 1o exfablish a
nebwirk connection, whether wived or wirelese.

Metwork adapiers also handle hmportant defs packaging funcions as they

seriatize outgoing parabiel dma streanss from the CPU and gansiate incoming

serial data streams from the network mediom e parslie! data. The WIC




packages all the bits imo orderly collections called packets and then banamits
wulividugl packets serially onto the network medivm, For incoming messages,

the NED crestes packets of dats from incoming signals and then exiragis the

o3

content of each packst of parvallel tramslation and delivery 1o the CPUL Packets
are the tindwmontal unll of data for network transmission and reception. Mach
of the important processing that netwirk adapiers porforms not only involves
creating, sending, and recsiving packeis, but also desling with packet-fovel
errors and ncompleie or wrinieiigible. packet structure )

Cilor impovtant roles a NI plays are packing and preparing data for
trupsmission across the medhnn and managing asses to the medivm 1o know
when 0 send data, Mebwork adapters examing incoming netwink packets and
cheok to fnd any addressed to the computer where the adapler resides. The NMiC
acts 85 2 kind of gatehesper and pormits

Inbound communication aimed ooy 3t B computor 1o pass through the inerface
and on to the CPUL Some WICs have the ability to operate i what, cailed
“romiscucus mode”-this ssaentially s off the gatekeepsy Rmctions and
fmabije.&;.iize M o forward any packets it sees 1o the computer. This kind of
funchionality 15 mmportant fonction when 1 interacis with nebwaork scanning or
sutifing software that anabyres pveralt waffic flow or permits detailed speotion
of individual packets. For odinary users, though, such functionality s usually

UNROCESERYY.

s role as gaie keeper polnts o another bmportant funclion sepwird
- gdapter provider namely, determining whether the computer s the appropriate

recipient of data sent across the wire, Rach card has a enigue identifier, called 2




uctwork address that fakes the furm of data programmed onto Read - Only
Memory {ROMY on the terfuce. The IEEE sponsors g manufachrer’s
coanmittoe thet desioned an addressing scheme for neteork adapter and assigns
unigaie Blocks of sddresses to MIC munufaciorers. Pach now NIC bailt Bas a
wutgae, entitiable address encoded anto it guaraniecing cach computsr 5 own
network address. The gate keoper funciion simply tooks for an address bit siring
iy the decoded packet that malches #ts own address or that corrgsponds 0 a valid

“general delivery” address by now. It shoudd be clegr that the MIC is intimately
nvodved in maneging and contralling network acoess, and ¥ roles goes beyvond
umimc’ a physical Hok between o computer and 2 pebwowk medium, The MO

also bandles data tomsfors (o and from the nebeork and CPU and wanslates
which forns such datz can rake botween paraliel and serial representations. In
additton, the NIC intoracts with the medivm 1o delermine when data the daa
Transnussiag 15 peymissible.

PRINCIPLES OF NIC CONFIGURATION

Once you maich a setwork adapter 10 2 skt i a PC, or plug # into g serial bus,

Cthe next step 1S 0 configure B to work with your computer, g perfect world,

ta

this might mean opening the PC, seating (postiioning) the nebwork adapte

bus stor, closing the PO box, and fuming on the systeme Alernarively, #omight
anly reguire phagging an exiernal network interface Wio a serial bus post {very
handy for laptops), As soon as the compuier boots up, the network would be
asvaitable. Unforunately, i isn’t usually this sasy,
iy an atempt o fight | %m approach this leved of perfection, Microsefl introduced

« - ¥

its plug and play archifpciure with the Windows 93 operating system. Plug and




play atiempls 1o define 2 st of configuration protocols so a computer can
comununicate with i3 peripherals during the POSY {power-on  seli-test)
swquence and wegotinie a working & working configuration withoag redinring
human intervention, If the seotherboard, opersting system, and all adapter
support plag and play, this work well, By i some devices do not 5 suprrt plug
amd play, or i mx device fails o conform precisely to pluy and play
yedquire iﬁ"@* 5 swanugl (manan)  intervention is required. Today, manual
futervention remaing the rale on PO's. not the o exseption. Apple Computer has
done 2 much better jub of awtomating device iastaliation on the Macintosh, 1o
the point where many soch devices ran imn odiately when the computer is
powered on after adding 2 devie
For computer systers that do pot £t the phag and play model completely, or frw
BCTs that vun operating systerms nther than Windows 99, 9%, or 2000, manual
configuration iy essential to make any MIC work properly.
iv{mai} R configuration tnvolves working with three typas of PO setting:

#  Interrupt reguest fine (JRO)

& Hase FQ port

,:x

¢ Base Memory Address

Hach of these seltings is described next,

Onosome MEDS, settings are sof) ware configurable; on others, s necessary o
phvsically manipulate fjuniper blocks or DIP switches, Working with sofl ware
configuration requires & hootable computer, 5o # important 1o b able o stan the

maching with the M's defaults cause conflicts with other adapiers, romoving

those adapters may be necessary 1o bring the PO up to run the Nis




configuration wiility for the first tme. For tha reason, software configured
N8 arg always the unmitigated boow that some think they are.
H.};d\w > configured MIs impose a differens ser of problems namely, most
require that you remove the card 10 make configurtion changes. It is wisg 1o ost
your configurations {(at least the first thue} without compleiety reassembiin g the
BC™s case. That way yows can change the seitings more quickly as you mabe vour
way to 3 working ]IC™s configuration,
Two ways of setting hardware coufigaratinns arg with fumper blocks of DIP
{dual inline package) switched as depicted in fg. 444, A jummper is 2 small
plastic cased connector that bridges two ping. By extension. a fumper blocks is
g codlertion Qi’jun@;}.érﬁ pins placed in g Hno, A DIP switeh is a small electronic
part ws'{h one of more single throw switches set in Hine. You can use a paper chip
or a smalt screwdriver to change DIP switch seitings,
SETTING INTERRUPT REQUESTS (IRO’S)
Most computers have only one CPLU {or at most & handful) hut many gdapiars.
An avernge PO owhether u server o a deskiop machine — has one nr more dise
controliers, o Duppy controlior., a graphics card, one or more serial contrnliers 5,
one or mve nebwork cards, 2 sound cand, and perhaps more adapters plugeed
HHo its bug c;{tmmf;':fi»:sr;f;w With s0 many devices competing for the OPUs
attenti m, somer method of peripherals {0 signal a request for Hs services &
Hnperative.
Such request for the CPLs are called interrupts {or more forpaally interrupd
reguestsy. Bach PC yses 3 number of dedicoated Hnes, called interrupt reqguest

Hues (IR, which gives peripherals a way to send o signal at any thne 1o the

(9%3




P that they need service. In facs, vach PC peripberal must have 4s swn 180 4
tne to the CFU 30 cach one can signal the OB independently, R are
sdentified by a number, which corresponds to the “address”™ for 3 Une reserved
exgiusively for oue peripheral 1o signal the CPYUL
o prevent this problom, before vou wy 4o nsiall any adapier card in a OF,
construct a map of IROs already in use on the machine. The only way 1o be sure
which IO are avatlable is © rug dagnostic seffware that » BENETALES #& repor,
For PUs running DOS, windows $.x, or Windows 95, use the DOS MSDEXE
program 1o delerming which IRUs are tuken (and which are available) For
windows 98, use the Device Manager (Start, Setrings, Contred panel, Systom
applet, Device Manager taly, then click the properties bution 1o get HROY 1O,
DMA. and Memory mapping information), O wse the Add New Hardware
Wizand to attempt to resolve hardware conflicts, For PO running Windows NT,
¢ the Windows NT Diagnostic Tool, which appears in the administrative Tools
{common} entry. You can also acoess # by clicking start, Run on the task bar,
and emering Wi?"@i’y’iﬁi}ﬁ?{ﬁ. For windows 2000, use the Device Manager
ugiiiy {:siz;.rt,, seftings, control panel, systom, bardware taly, Device Mana ager
Button, and then pick Resources by tvpe from the view meny 1
IRO, and memory vosources)
interrupt-driven device handling is o hallmark of PCs, dating back to their
eartiest moamations, mén} RO assigned for specific uses are unavailable for
use in most cases anyway other are snmetimes available, , depending on how the

particular machine is configured. Table 4-1 (see next page) Hsts the 16 most

common PO RS and indicates those most commanty svailable,




e the OPU achnowledges an interrapt from g device, the device seeds i
send data o oxplain what i wants. The CPLU ususily neods 1o send data back o
th dmz s §n response o Hs roguest. The base lnputfoutput (143} port assigned
to a device defines an area of memory the CPU and the device van use © move
messages betwaen them. This area of memory acts ke a matl box, where the
CPLU can leave a message for the device and vice versa. Like an IRQ, a base ¥
port for amy device roust be unigque,

Hase 13 port ame slontified by three digit hexsdecimal (¢ muthomatical notation
for representing nombers in base 16 form) numbers oflen expressed a3 a 16-bit
range of number: so, pm’i 200 coresponds 1o the address range 200-20F. by
defuul, most M assipn a base W2 port of 38 where the address usaally

appears.as 300k {fo indivais g boxaderimal numbery or « 8360 {ehich alse

{T,«
&2
"'6"'«
C}“
o8
foes
S

indicates bex notation), Other common base VO povts for NICs inchud

F3

310h, I none of these values is available, vonsult Table 1 g value that’s not

s

usatly assigned for other purposes,

TABLE 1 COMMON PC IROS

K BT Rystom timer.

; Kevhoard

Caxcading IR codrolior or video adapior

2

Lk

Linassigned {used fiy COMBPOOMY or bus mouse}

i
Tad




S

COMPCOM2

gued (used for LPTZ, ofion for sound card)

i

3 Uinass

N

Floggry dise controfier

7 Paraliel port LPTY

Beal-time clock

N2

{lascading R controller, sometimes sound cand

oy

ik Lnassigned (ased for prinmary SCRE controtlen

ot

1P | Unassigned (used for secondary SO8Y controller)

&

53

2 PR/Z muouse (1 none prosent, unassigned)

i3 Math co-processor (if none present. unassigned)

i4 Priswary hard deive coasirolier, usoally 1DE G no TDE drives, unassigned)

i5 Secondary hard drive controller, usually IDE {3 absent, unassipned)

Came pogt

3t Unassigned

R H Unassigned 324 § Einassigned
: :
i

230 Bhus mouse (336 Unassigned

244 Lnassigned 340 $inassigned
e >

250 Unassigned 330 Unassigned

36} Unassigned

276 LETE 37 LPT2

286 WO 384 Unassigned




Linassigned 3a6 {Inassipned

3AD {lnagaignes

B¢ LPTE

3G BEGAMNGA Video

356 C0A Video

Unassigned 3B Linassigned

COM2 IFe COMI, Hloppy disk controdier

3.7.2 BASE MEMORY ADDRESS (MEMBASE)
To do thelr fobs, peripheral devices and the CPU must do much more than signal
vapt and pass messages back and fonth they most move farge volumes of
data, Where NK's are concerned, memory space v essential for bulfering tnpugt
cand outpol, o allow the creation of packets for e amoont of data in serial

form a.;‘;d 1 unpsck inooming pakets and iranslste thom info (o paralisd
transmission fir delivary to the OPUL

To that end, the NIC establishes s buller area in memory 10 store incoming and
outgeing data terporarily before mansterriog # else where for fransndssion over
the network oy delivering it to some application, The starting address Ry the
®ICs buffer space is salled the base memory address, or membaze, Thal
address, plus the bulfer baving 3 foed maximum size {called an extesis,
cargtully circumscribes the region of memory available for data transters 1o and
frove the M. For historical reason, such bufters are wspally allocated in address

13 bcm e HA0KE and 1MB (AQ000 o FRFFE in hex notation) called the

upper memory area, or high memory srea (HMAY Most NICx wse a default

w3
L2




Y

Fy

member of DRG0G0, which seldom needs adinsiment anjess the HMA on the PO

whers the NI is mstalled s orowded,

7.3 MAKING THE NETWORK ATTACHMENT

Metwork adapters perform several vital rodes fo coordingio communications
betwern g compuier and a petwork, invloding:
= Pgablishing g physical Hnk to the networking mediom

*  Generating signsl that trausverse the petworking medivm and receiving

w.w.\

t‘ft.'

ieomnng signals

= Implementing controd for when o transmit signals o or recelve signals fom
the network medig

Beczmsb the network medium attaches divectly 0 the nebwork adapler, or through

a transeelver gitgched to the adapior, 873 byportant 1o mateh the adapior you

nedivn bay

foon

choose with the medban 1o which # most atiach. Every neteorking
s awn phvsical cheracievistics thet the adapter must acconunodate. That s why
NIC's ave built to accept cortain kinds of compeciors thar match the medi
mvaived.
For common petworking technology for example, Ethorset i unusaal for a
aetwork adapter 1 be able 10 accommodate two or threg media types (usually
fwo or more of thinse ¢, shinnet, and 18 Base T, as figure 42 ndivates) bol when
a network adapter support move than one media tvpe, selecting the ong o usge
eponmes anvther configuration option. Mormally, selecting the media type on

switch cards involves changing [HP switches or shifling 2 hamper block

{Hustrated earlier in figure 4-43 i the card Bsn't software configurable.

by

36




Whenever you encounter such a vard, read the manual 10 get the information you

seed to confi gure the cand corrpetly,
CHOOSING  NETWORK  ADAPTERS FOR  BEST
PERFORMANCE

As the focus of the network traffic on work stations, and of large volume of
affic on network scrvers {even those with move than ong network Interface),
NIUs can exert significant influence on network performance. 1 a NIC is slow, it
can Hod network performance. Particularly on neswork with shared medis, slow
MICTs apywhers on the network can decrease perfovmance for 2l users.

When selecting 3 sebwork adapier, vou must frst identify the physical
characteristiva the card must match, This includes the type of network
technology in ase and the kind of connector or physical attachment the adapter
must aceommodate. Once you detennine these basic charscteristics, i8's equally
imporiant to consider other options available for purchese that can seriously
-a%c'i a cyrds speed and data handling capabilities. Scume of these options suit
server better, whergas others work squally well for servers and clients: alf help
improve overall network performance. Those hardware erdancement options
include

*  Divest Memory Access {BMA) allows an adapter 10 wansfer data directly

. -
iy

ain i8S oneboard baffees o the compoter’s memory, without requiring the

b

CPU o coordingte memory arcess.
*  Shared Adapter Memory means the adapters buffer map directly Into RaM

on the computer. When the computer thinks is writing to Bs own memory its

Las
<.‘§




writing to the baffers on the NI fo this instance. the coanpuler treats

Shared Systew Memory means a MICs on-hoard provessor select g region
of RAM on the compater and wiite to it as if i wers buffer space on the
adapter. In this instance, the adapier reats smpaster RAM a3 it own,
Bus Mastering permils 2 nerwork adapter o fake control of the Lorputer’s
bus o inltime and menage deta trensfers o and from the computer’s
BEROY, mc;ic,,;;x,mif nt of the CPU This lets the OPL concentrate ou other
i‘:ﬁg&;é and can improve network performance 20% o 70%. Such cards ar
more expensive than other WIC's, bt ame wonth the price, especially for
SETYETS.
RAM Bufferiog means 2 MWIC includes additional mMEWOrY 10 provide
additional memory o provide terporary storage for ineoning and outgoing
dats thit arrives at the MNIC faster than § can be shipped out. This speed
overal performance beoausy it jets the NE process data as guickly as it can,
without having ® pause oocasionafly to grab {or send) nore data,
O30 board co-processors insluded on some MICTs puriit the card 1o process

data {such as packetizing outgndng dats or depacketizing incoming ¢ lata)

I

withiut requiring service from the (P Today, mwat MO include such
procersins (0 speed network operations,

Seenrily features may be available on some high end MIC's. These permit

-

the card 0 handle all Kinds of prosocol functions, including 1PSec and other

»‘.“

prics services refated to anthentication and pavicad protection, {IPSes

-t
5




i5 & secyre ransport mechanisny that's gaining broad acceptance a5 2 way
protect network fraffic from unwanted snooping}

= Traffic mansgement or groosming may alse be available on some high-end

M5 These service inchude mnproved gbilities (o gusraniee levels of sccess

o "m asetwink {culled a8, or Quality of Bervice, when applied

streaming video or mullimedia or other apphications that require bandwidth

Zuaraniees) 1o support remote mansgement software and services, and more.

s Pmproved fasl tolevanee, in the form of redundant MICs with fallover

capabilities, may be avatlable in some high-end MICs. By installing a second

supky WEC g PO fatlure of the primary MIC shifis nebtwork wrattic 1o the

second MIC, rather than cutting off the PO from the netwosrk,

Selocting the numb ef of such optiong on any nebwork interface means weighing

o

v

carefully how much network fmaffic the adapter must be handle and how

importang #s conttinued functioning s, The more raffic, the bigger the payvback

speed up opions can provide. For servers, this means huying the fastest nebwork

prierface vou can find {or afford as the case may bey; osunlly, this means 37 biy,

bus masiering NiCs with shared momory and substantial on board buffer space.
H

Frw workstagtion, slower card mav be acceptable  on machine that we the

network lightly, but sny machine that access the network heavily B demanding

applications. Such as data base roansgement sysipms {DRMSs) or CAD, benefits

from any speed -up options a guality webwork adapter can provide, Inoressed
availability, and manageability, reliability, and manageability have obvinus pay-

offs for servers that may not apply 10 workstation,

(]
Lo
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THE SWITCH

Switches are gnothor tvpe of devise used o ok several separate LADNs angd
provide packet of fHering betwesn them. A LAN swikch in a devise with
muiltiple ports, each of which can support 2 single end station o an onthe
Ethernet or Token Ring LAN with a differont LAN connevted & cach of the
switeh's poais, # can swiich packels between LAMS as needod. In offect, it aos
ke vory fast muitiporis are fHiered by the switth based o the destination
address.

-Jviif‘hxf; gre used 10 increase performancs on an organdzation’s notwork by

.f)

segrmenting large networks into muany smaller, loss congested LAMs, while st}
providing necessary interconuectivity between them, Switches improve notwork
performance by providing cach network with dedicated bandwidih, withou
sequiiring using to change any existing couipment, such as NiCs, hubs, wirlug, or
any routers or bridges ‘ti';az are currently in plgee. Switches can also support

ygnernus iransnissions shnuBlaneous! },’

Deploving technology called dedivated LANs 5 another advantage of asing

wmc\ Fach port on an Fast Fthernet switch supports a dedicated 100 Mbps
Frhernet LAMN. Usus Hy, those LAMS comprise nultiple sigtionss linked to 8 160
BASETX hub, g it s also possible to connect 8 siugle high performance
station, such as & server, to a switch pont. Using LAM switches allows a nepwenk
designer 1o coreate several small network segments, These smaller segments
mean that fewer stations sre competing for bandwidih, thereby diminishing

nepwork Congestion.

i




In this vase. that one station bas an wncontested 1007 Mbps Fast Ethernet LAN all

to it self. Packets forwarded # over it from other porta on the switch will never

proaduce amy colliskons becaase there are no other stations on the LAN st tha

‘ ‘?0?&

As was noted sarlier, LAM switching Is 5 relatively new technology. Te whay's
vitching devices switch relatively large, variable length LAN packets bebween

different local arcs networks. ATM is another switching lechnolog gy that

switches small, fxedength colls containing dasa, ATM network can he ran at

much higher data vates than wday™s LANs. Bventfully, thoy will be used s

o

t CRITY
voice, video and multimedia raffie, as well as compier-gonerated dmia over

hoth short and long distances, ATM will be one of the dominam enterprise

mtwork technologies of the future, and many companies are bogin

3

develop strategios

%

o dmeorporate ATM i thelr existing LAMs and LAN

tnfernetvorks,




4.4

4.1

CHAPTER FOUR
BESIGN AND IMPLEMENTATION OF LOCAL AREA
NETWOREK
This chapter foouses on how the design and tmplementsiion was carried out
Designing 8 vmiwmk does not have 1o be difffosln The most bnportant point o
comsider arg the number of users, were they are located the type of sofl ware,
special requirmment such as sepurity and electromagnenc interference. Al
smpact how a network i3 designed.
CONFIGURING THE NETWORK SERVER
Sineg i:N design s tn starken, sorver would be used. in order for the pther oliony
computors (o inferact smoothly with 4
The w{’s:* is w computer ke any other, I has 5 hard dise on which it siores data,
g UPL o covapmste, and 2 network inforizes adapter o connect B (0 the rest of the
network. I also has an operating system to controd the hardware and o provide
the network serviess that makes g server the beart of sebworking activity, This

hardware's must be chosen propeshy to enhance the apeed, scalability ssability
¥ s - o

by

and ease of administration of vour setwork, The server mgst be morg powerful

than ¥ sther computer in ferms of speed. The operating systern mclude
window NT. The operating systom must be compatible before installing it on the
syaster. Before vou butall the network operating systom, you may wish o
partition the compuer’s hard disk.

Partitioning s the process of dividing the space on the hard disks for the

operating systesy, wier files, shared files, programs and other purposes




4.2 CONFIGURING THE NETWORK INTERFACE CARD

Servirs conupunicate on network through thely network adapler cards, When
you jnstall the operating systom, you tell it which type of network adaptor card
voak bave and you seed (0 provide a deiver for the card, slthough some operating
sysiems detect and insfell atomativally.

Depending on the type of card you use, the nterrupt request must be provided
and poat seltings *"ori e card. Your adapier card manual will tell whether or not
this inh ,.zma& ion's are necded. The protocol to be used mast alse be determine
for mstance Windows NT gives three cholces:

s Transmission coavirol protoco! (TUPAR)
s Internet work packer exchange (19X

s Detwork Basic inpatioutpul system extended user interface (NotBEUTD

o

tu this design transmission control prodocnt s used because 8 1 good for smal

Cwenerengted networks o workshops, B is fastest and o setup of all the transpont

probocols,

4.3 CONFIGURING THE CLIENTS,

The client on nebwork maust be configured so that application software

i
T
H

such as word provessors and spreadshest could be run on them, Configurstion of
server and cliont are abwst the same process, but the only difforence 1 that, the
server, being the brain of the network, muost be powertul in server than clien
The configuration of these computers is maindy on the physical arvangement of
%;.ard'.va;‘a and logical nuallation of the softwares. Afier the physical

arrangefnont of the system, thy necessary hardware soech a3 notwork adapter 5




configured by double - chicking network icon on the status ms‘mn which display
setwork conngction dinlog bow. From this seleet the add buion 1o 3dd &
networking componend and seleot adapter © add an adapter. Find the network
wtertace card nstatied In the computer. 1 your adapter 15 not included in the list,

select Hard disk and seleot adapter from the floppy disk provided ¢

8 > PR (2

the

s
fpes

manufaciurer.

4.4 NETWORK CLIENTS AND METWORK SERVICES
SOFTWARE
The final links to connesting the clieut computer 1o the network are the network
chivrt and the network services sofiware,
These packages log you o the network and redivect file accesses and pring
veguest for the file print servers, Rome packages that vome with Window 95,

which is used in this design, nclude:

v i terd for Microsnf networks

= Client for Mepware netweks

#  Viie and prisser sharing for Microsoft netwarks

s File and prister sharing for Netware networks

o use netword servives, you soust first log bnto the nevwirk and 1o do that vou
need the network client package ¥ that network, whick is installed from the
network diakog bos in the contred panel. You need to configure the ¢lient attach

it 0 nevwiwk. For Microsoft eork group {peery networks, vou select the

idensification tab in the vork dizlog-box. There, computer’s name is entered




4.4

and the name of the work groups. The network domain’s name mmast be spexifivd

i the propestics section of the chent for Microsofi network software package.

,,’&ﬁ}?@fiiN%’i‘};’?ﬁiﬁ?"éﬁ THE NETWORK

Afier the \,‘ sastalation and configuration of the nepwork, the nopwork must alse be
administered in ooder 1o be abl 10 manage the runping netwirk, The ned sk
administrator i concern with propet operstion of the network, the duty of 2
petwork administrator includes:

s Creating a useful network envirmament

s Managing the nebwork environmemt

s Protecting the noteork

4';',"?:5:;-;{'&1';3.;2 nepwork srvironment sovers e planning of gverall nature of the
nerwork, the creation of users and groups the implementation of selwork po Hictes
and the documentation of the setwork onoe i is installed. In creating of wser’s
epvironmeit, cach DUrson IS given & usCriing andd a password, The person uses
that 1o estabhish a personal - compubing sovironment including such things as the
nackground pattern on the streen and the location of personad files, While group
halp you 1 OFganize user accounts by needs, fanctions and sitributes, Pormission
could also be assigned to groups so that individeals within 2 group can share
3”&5.’5{3%,’::§,’i:f3.":‘; cich 26 2 common dirpotory ot printer.
Protecting the network envirument overs such sofivities as implementing fault-

tolsrant systems, scanning for viruses, and instaliing uninterrupted power

suppiies,




Wiy ;mvmn 3 network environment covers the periodic tasks of managing user

acoount, upprading servers, monitoring network performance, and backing up the

neiwirk.

4.5 THE DESIGN OF THE NETWORK

The following dagrmms and figures illasirate how the design was done. They
slao show the arrangement of the server and the clionis,

A b of sisteen ports was used to sonnest the server amld clienss, Cables are run
from each client and server 1o the taib. The cabling favost s alse Hustrated there

ton. The entire installation took place ai the clecirical department as shown on

the site lavout.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

RECOMMENDATION

oyecommend  that  compuler  networking should  be implewented i
clocirical/emmnputer  engineering  depariment because  this  easbles  easy
wansferring and sharing of resources within the department, school of

engincoring and even outside the school of enginesring

{ also reconymnend that the computsr Iehorgiory n the department should be

cguipped with more computers and possibly an brlerset cafe for researching:

although that will mean the department will have 10 get s own wirgless

&5

equipments, but #s worth going for bovause of the benefit that will be derived

ped

from i

Py




8.2

CONCLUSION

e

The various steps nvolved in the design and nplementation ol boal

area network together with the site and cabling layout have so fay beon
highlighted i this report.
The major hardware components uiitized in the design of thy nebeork are

nevwork imerface card (NIC) which combines with the compatible

sofrware and cables to produce the network

Y

The proper configuration of the proper and iogical operation of the
systemns was employed. The compatibility of the components with the
software was enploved, which enabie gasy instellation and sonfiguration
of e sysions.

The network was carried out inoorder 1o provide gasy way Of

implementing i
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