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ABSTRACT 

This project is focused on the design and impkrnentatiun of Inca.! area network wgether with sHe 

~i.nd c::;h1111g layout on which the cmnputers are net',:,/orked. 

server bt~ing the brain of the net\vork WJl., configured lugicaLly to provide and shan.' n~~.>ources 

'N1111 fhe dient::;' computers. and they are a.1so configured too in order to cornmunicat<:. \vith the 

.After ali HH;; computers have been netv.:orkcd" the cornputer that v . .:as made the prnxy 

, ~ I ! f' l"" • 'E' , 'f 1 1 ' ~ A· ~;er\'er was c0J111edeo to t;lt~ SC lOt) 0 .. c.ngmeenng arlO ~l1gmcermg ec Ino ogy s l'<wio room 

\+'ch n-;ade it possible for the department to be connected to tbe World \Vde: '.\leb. The process 

of nehvork111g computers h very simple and interesting vdwn the protocols arc tbllo'Ned Sn this 

pmjeu, provides a simple and straight fonv;Jrd way {)f achieving this end, 
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CHAP'rER ONE 

LO INTRODUCTION 

T\ktwurking involves connecting cGlnputers togl~ther t~Jr the Purpose of sharing 

infi::lfmathn and r~sources_ Ev<:n though tht, concept is basic. a gre~H ded of technolog:-{ 

ndvv'orking deriv'es f1'orn the bask description ubove, 

The motivation f(x ndv,'Grking arl:.,e~:; from a neta for individuals to Share data 

bendit therein ~1re; 

D:xta ;haring permits groups of users to ,~xchange lrrkmnation routindy and to 

mute data from one individual to another as \vorhbw demands. Dat;;} sbaring also 

means that fnaster copks of data H!es re:.-,ide somt'Nherc spt-cial on another comptrkr on 

hurnan <:nnHmmication substantially. Pl~riphera! devke sbaring aUO',vs groups ofus,~rs t,) 

aHadwd dirtctly to a network or a computer that is al.vays available attached to the 

nct\vGrk. So this f'l.:.:dtKC' il f1rrn or c:ompany cost of sp(~nding money in bU:y'ing more 



although al! th~;;~e require interfadngw·lth f"mw hardware and some applicatkm 

softwure. This project wus carrkJ out in tJw department of Ekctricalwith ~~Gmputtr 

engineering r;flhe .Federal University of Teduwiogy ?"Hnna. The proje"Ct was ca,ried Gut 

nrst by laying the CAT 5 cables running through the electrkal laboratory and somt ;}f 

the decn-kal department offices, 

Tb~ cables are bid in such ihV<'!Y that they wm noi. break or get irvured. The distance 

ca:~~~ it is not un ide.1LThe RJ 45 '>vas crirnpeJ using the crimping tools and the s!.nndard 

lFE {Instit!!l.c Electrical Engineters) color coding \v~n follo\vc{L The color are listed 

1. Light yeBov·,' 

1 

Light green 

Gn:'en 6 



7, L-lght brmvn 7 

g .. f3ro-~:.,/n g 

Tht m:~xt thing that W<'15 done \vas that the operating syskrn windmvc; :;WOO 

SERVER was insL!led on tbe (Cmlputcr which is the :; ... ~tver,. and :..H1 extra NJC (Network 

!nterrKe CarJ)\Vas instalk:d on it so as to tap hom it tn es.pand the nctwork, The other 

di~;:nt (:olnpUl'efsin wbkh their ,)paating syskm l1<:eds to he n.:-bstdled or upgrad~xl. 

the re ... installatinn and tlpgrading'Nas donc in ordcr to get a desirable net'Nork 

environment 

Some of the constraint 'yVC may have later is whcn the nc\v ofHces are created 

and .tW\V st.'ltL arc employed and the need to expand th~;; net>;vork arise::;, the network 

vvm hecnm<:' mor~;; ,:,;ky"ver- because the nWe bandwidth is bdng shared among the five 

departmem::.; in the school of l;:nginccring and enginecTing technology in which only four 

expanded thc netvlOrk whereby about ten (I 0) tornputen, arc G.H1l1€xkd, Annther 

constrains we might encounkr is that {h{,~ Radio room has no stmdby g~;;nerator, wbkh 

frls:::an that tl1.-: ",chool of ~>ngineedng server v,..W be d'.Twn if there is pmver f;lilu:e, it 

(hx~srd matlcr if other departmcnt have another m'-:11!lS t)f pOVVC:f supply, provided the 

server is down n<) one connected to that :; ... ~rver through the main ",witch can ac~e:'iS dw 

internet. 

The invdv{':mem of other dqxirtmen1s is due to the inknwtworking. 

lmemet>,vorking refers to linking individual LANs from dift~>.n:nt department together to 

This imemcnvork is sometimes caned an enterprise network b<.x'Hu::;e it 

interC<Jnns:::cls the entire computer nei\vork throughout various departmenu in the schocd 



intcn:::onnected. Geographkally distant In the enterprise wild inkmet'vvorK. 

An individual LAN b SHbk(;t to limits on such things as ho",,," tar it can extend, hO\'.: 

mi.1ny swtkms can b,.: c<)mwckd to it, howbs!. data can be !.t<'lHsmiHed b<;;n.veen :~t:Hi()flS .. 

and h(w! much traffic it can support If a company wants to go beyond thn:.;~;; limits __ 

link more stations than tlwt LAN can support, fx e.\<lJnple ... it must instal! Motb:r LAN 

and connect th(: t\vn logeth~t in an ink-rnetwork. 

Then~ .are two main reason fOf impkmenting n1t!1tipk tANs and 

v<"!wt >l single LAN can support ii'om muHipk Hoors in a building, to nearby buildings, 

and to renl~Jte si!.es. The ~Jther key reason f()t creating intemt,twGrk is To share tmffic 

!oads b<;;nvi;'cn rnore than one L/"l'·J. A !:;ingle LAN om ()Hiy support so much tralHc if 

n1tH:h of the productivity achieved by instalLing the LAN in the :Hrst place wiH be k;.sL 

One way to handle heavy nehvork traffic b to diyide it bd\vet~n mullip!e internd\vOrKed 

Tht,rc ar~;; three m~~jor typtS of dz~vic~.:;:~ used for Intemctworking; hddge~ routers 

;;lnd s'-llhch. Today rhe mO:4 c(}rnmonl,)- used inkmehvorking devices i'lre high _ speed 

n.H.Hers, esp~ciaBy In ""vide art:~i internetworb linking gC~Jg{aphic:a!1y n:rnok sites But 

(oulUS are also heavily w;;cd in budding and campus im€;rnetwcrks, Bridg~:s have also 

been popular, ev~n though dwy nn:;;:r less functionality' than romers, beci;WS~: they arc 

kss expenske V.J PUtCh;.1S~':;, impk.nwnt, <inti maintain. 

,1 



building and cwnpus LANs in th~ futul''.::, Today's LAN <;witches and sl:viwhing hubs are 

the first steps nn a migration path to ::;Oln~thing called .asym::brmwns tram,fCl' mode 

and \vkk ~:m~a networks in the com ing yems. 



C.HAPTER 'f"\·VO 

2.0 LITERATURE REVIE\V 

2.t . TIlE \VORI.J) OF COI\lPlrrER NKf\VORKING. 

2.L I l'HE BASIC OF LOCAL AREA NET\VORK 

FiGURE t ;.'" n,l;. .~'l·C I A 1"<1" Df r·' ·~'l:<Yr\Nf~nK·'· , .. \. .Oj~:O~h __ .. <f"\';."'l n~ S 1 "U'::'.l 'r. Ji'\... 

by putting a network interface card Ct'-HC} inside the >;:ompmt.::r and connecting it 



the network . 

., i ') "ruv n A.S'I{·~ I A 11..; 'B'll'-" 11..'1:"1'\1. vflHK ,m~l.lo..w ',['.I,"I.ti .l·).t"\.~ ~: _ ..;l·\.J~ \.)~j .~.;r;.l y~f,\ . .Jn. .. ' 

From the figure I shmvn above v.:hich is an example of LA,N Bus nenvorL when 

(~kctt;cal signal representing the packet tr<.web a>N~~y from the sending station in 

the station it 15 address(:d to "vill pay atknUon to it 

another staticsrl, it USeS the sGfi.ware in the workst:Hi<:m to put thernessage in an 

"'envelope". 'This envelope is called a packet, thL consist of a message data 

surround.ed by a heiuJer and a trniler that carry spedal inf;;.mnM;!On used by the 

placed in the jXlcket he.iH.li:'r in the address of the destination station. 

The NIC tb:n transmit the p{l{;kd omo the LAJL The packet is 

transmiUed as a stream d' data bit repre:wnkd by iJumges in electrical signaI:->. 

address in the pa;:ket header to determine If the passes the station it is addfe~,sed 

to, the NlC at that statiGo cGples the packet and then takes the data out of the 

cnvdope and giycs it tG tlK~ computer- The diagnin in figure 1 shows one source 



packet is :m~aIL, 11 tak~;;s very! ittk time to travel Ie the end of the ~i'fb!e \,lhe{~;; the - -

the sm-ne LAN rnedinrn cennei::kJ to that LAN. On thi: bus nctw{.lrk illw;trated 

here, the ek~trk:al signal n:prest~nting the packet travels ,;,vay fmm the sending 

only the station it is}H.klressed to will pay <'tHen non to it. 

fn a shared rned.la netvvork, when one station wishes tn send.a me:~sage h) 

(wether station it nses the sottware in the v.orkstatkm to pm the me:.:;sag(: in <in 

"envelope". This envelope, called a packet, consist of message data surrounded 

50ft-ware to the destlnat!{m sti'ttlon. One !Jf the pieces ~)f inkrrrmukm phu~d in Ow 

packet header is the addn.:ss of the destiruHkm station, 

The NrC: then (nm:~mits the piKkel onto the LAN. T"lw packd is 

transmitted as .a stn:arn nf data bits repre::;cnkd by ~h(mges in rJetrrica! ~~ignaL 

A.::> it travels along the shared i::abk, an (,f the :,tations tG it see the packet /\~.; h 

packet header io determine if the packet is addn~ss to it. \Vhen the packet passes 

the station it is addressed to, the Nrc at that station copies the packet and then 

takes the data out of the envelop(: 8.nd give:.:; it to the cornpuler. 

Figure I shov<,s one snUfce station sending 8. single meSS-3.ge racket to 

(ll11;. destil1(tt"ion station, If the message iJw source stat inn vv'anls it) 9-.::nd is toO big 



hetween one pair of statiow., passes along the cHbie, another station can transmit 

:,jc<!ices can share the ?:><lmf LAN m(<iium. 

2 1 3 V.'lf'u·1?:n ~:1[<YP ",=_1 ~ .r..~ .t A.'.l.l-~.I:\'_!'" j;;.l 

The most widely used LAJ-.J tcchno!ogyin use today is Ethernet !t strikes a good 

Approximate!y 80 percent ufal! LAN connectionslnstalkd Hse Ethernet. 

The Ethernet stand,1rd is defined by the institute of Fhxtrk.al ,md 

Eb.:trordcs Engineering (IEEE} in a specification commonly kn()"WH as IEEE 

types of media that can lY.:; used, and how the dements of thi.' net-NorK should 

and Data Link Layer ofthe OS! ref.:;n:.ncc modeL 

N(tworks nm at a data rate Df 10 mWlon bits ps:r second {lO \10p5) or 100 

millkm bil per second (100 I'v1bps) in lhz~ case ()f fast Ethernet This means that 

\",hen 11 s1;1t!ml transmits a p<''KKet >.into the Ethernet medium it trave!::; along tint 

mz~dium at f 0 Mbps. 

AnoHwf impnrtant dement det1n(d by the 8023 5pt:.dficationis the 

acc(ss !nethod to be tbed hy s!.ation~; connection h; an Etbernet LA K c;;dkd 

::; 



LA"N, In Ethernet netwnrks, comsions are cGl1skkred nominl events and the 

C9AAJCD access m~.::thGd is designed to quickl)' reston:: tb: nel'Nork to normal 

2.iA ETHERNF.:"f IVIEIllA ANn TOPOLOGIES 

An important part of dcsigning and instaHing a !.J\N is sdecting the appropriHk 

in either a star Of bus toVlingy and instalk:d thing any of there dinbrem meJia. 

topology in this conHgllrmion; Hl(~ coa}.;ial Cable fenrns a :::;Ingb: bus to 'whkh ill! 

st~1tkms arc ntta~;;he(l This tOP0!c1gy is rar,jy used in nevv LAN installations 

today heC<lHScit i:., relatively dlffku1t to aCG,Hnnh)date adding ne'N users or 

ifoubksbJot probkms em H bus LAN unless it is very smalL 

2.1.5 A BASIC STAR TOPOLOGY LAN 

In a Mill' topol'Jgy all st;;Hions ilte wired to i1 ccntral wiring concemrator 

;,;:al!ed a hub, Similar loa bas lopology, packets send from onl:. stati.on tn another 

<rrc repeated to all pons on the hub, This alb<Ns all ;,.;tadon to see each pad,;;et 

''rh<: diagmrn H!ustrates a st8.r topology LA N ~~~ '\vhkh IS a more robust 

topology than the !,:';llS t(}polugy. In a ~Llr lopolrWY, each statkn is connected to :;, 

10 



The cabk h, connected to the station's N!C al om: end and k a rot on the 1mb at 

trH,~ (ltbeL The hubs are placed in '\'v'lrlng i..:loset centrally located in a budding. 

shielded and unshil.'ldd iv,:isl.ed pair, coax iitl , and t1beroptk cabk:(-L By i>lr the 

topology. It is inexpensive, and very easy to install, troubleshoot and repair. 

more stringent spcf.;:ifkation regarding its ~;usceptibi!i!.y to outSI&: 

to provide more protectkm against Eiv1L 

Of the t"vo types of nvisted pair cable, UTP is byhr the most c<.)u1monly 

used. The spedtkati0n fbI' running Ethernet on CPT is i::alkd lOHase - T. this 

~;wnd::; fcn' ! o Mbps, bast band signnling (the signaling method used by Fthemd 

networks), OVtT tv,.Isted pair cabk. Other Ethernet spe>::ifkations in dude 

;::oaxial' cable medlii. TtJday, lOBast:5 IS seldom installed in nevv Ethernet 

high H"H areas. /\n additional standard, WB.hC-FL. al!0w:,; Etlwmet to nm on 



2.1.6 FAST ETHERNET 

An txt<::nsial1 of the popular IOBase .. ' T Ethernet standard, F~~st Etbcrnet 

standard. Fa::;-! Ethernet kven:lgl~s the bmi!iar Ethernd wd1ndogy i.'Ind retains 

the CSi'v1A!CA protocol of 1 n Mbps hhemeL Three types of Llst Ethernet u,e 

<lvailable: 1 OOBa::;e ~-- TX, \vhich !"uns over Category 5 UTP; j nORas.;; .~ T4 which 

runs existing ('ate gory 3 UTI:>; and 1 00 B(i:~e ... rx, which oper~'ltes ove!" rnulti 

2.1.7 TOKEN RING LANs 

Another major LAN technology in Hse today i.s Tokcn Ring, Toh~n Ring 

rules <Ire defined. h1 the IEEE 8n25 specificmion, Like Ethernet, the Token Ring 

. proto~;;d provides scrvb.:::s at the physical and Data !ink layers of {he OSl mo-d-;;:L 

The a(TCSS mi.'.thod Hsed (Hi Token Ring n;;;(;'\.'orks is called ~()k~n 

passing. 'Token passing is dderministic acc{;ss method in which collisions are 

is accomp!ished by pa:~$ing a special packet called a token Ji'oln one siation to 

another arcmnJ a ring, A station um only send a packet when it gets the frte 

token. When a station gets a fn:::e. token and transrnib (l packet it f.r<lvds in one 

d'irection aroHnd dll~ ring, p,!~.;sing all ofthe othn stations ~110ng the >'my, As \vlth 

Ethernet the packet" is usually addressed to singk stations Hnd when it pa%l~S by 

thal station th(~ packet \S <:ople(L The p~wket continues to travd around the ring 

tint!! it n,,;{urns to thestndlng station, >,vhkh removes it and sends a free token to 

the ne·S station around the ring. 

p 



2.1.8 BASIC RING TOl'OLOGY LAN. 

The ring top{)log,Y used Token Ring networks is a (;oiIap:;;ed ring that looks like a 

tbe "outhound" or transmit pair. 

tn Token Ring LANs, each station is COilne<:ted to a Token Hing ,;viring 

COHCentfatr)!', called-a nmWstation ~H:ress tadt (MAV)~ usbg an individual nm 

2.1.9 FDDI 

transport at I 00 Mbps, a much higber data rak than Ethernet or Token Ring, 

Originally, FDD! networks requln.~d fiber optic cable, but today they (an ty,; nm 

(lH UTi> as well, Fiber is stil! pn:Jerred in many FDD! n~~{\vorks because it can be 

used overmuch greatest distance thanUTP ~:abk, Likefoken Ring, FDDI uses 

together in campus enVirOrH11(~nt 



2.2 STANHAROS AND PROTOCOLS 

LANs are >;:ompkx sysk'lns that implement many JiiT(Tcnt servkes in 

Order to prnvitk: communication b<~gveen all of the types of devices that ((in h:; 

Standards Organization USO) 10 denne dl of the ;:;en:ice~ a L/~ N should 

services to be impltmemed in ;;} modular i~):shion that makes designing nebvork 

sd'tw<tre much mon: tlexihle. A net\vnrk sothvare IHodule that impkrn(:nt::> 

servic~~s at the Neh,vnrk and Transport Lay~;;rs of the mode! can be paired up 

requirements of the user's applkation, 

But the osr model doesn't say ho\v these Services should actually be 

irnplement~:d in Li\N eqUipment T'/1.;; ";hen\, to" part has heen deflncd in (1 

inkrested panic:.;. These protocols typicaHy ddke how 10 impicment a group of 

servkes in one or hvo layers of the ()S! modeL For examp!e:", Ethernet and 

cailed for in tl-K physical Jnd Data Link Layers of the OS1 rnodd. They haw 

{rEEE},ml international communications standards body. 

Th~;; tnkrnationai Standards Organization (ISO), the prinwry standard ... 

14 



throughout networks so Uwt a variety ni' independently development ClJmput!:r 

Ethernet and Token Ring kchnologie:, .art just one part ofa cornplde 

L,'\J< Tlwy provide the service?~ specified in tht, Physical and Data Link Layer:., 

of t!w OS! mode!, but severa! other services mw;t he added on t(,P of the 

G.H1nect!vity ~)f Ethernd or Token Ring. Nc,t>Nork operating systems (NOSs} art 

Jnost often used to pr<Jvide the additional. cornn111nication services. 

itpplicmion program are mn and data is gencf8.te;1 Strves are sh.an.~d nd\vork 

resources that provide hard disk space fC'f users to storefiks, printers' services . 

.and a nwnbcr of <JtlWf net\.vork servi<.:.:es. The network op~rating system provIdes 

alimv then to cornmun!cilte with e8.ch other, ,:>hare ilks, prinwrs, .and nthcr 

2.4 NET\VORKING TODAY 

LAN technology is evolving. In the cady 1 (HUh LAN:, were ~;tridly h}cal 

/uea nePNorKs. linking: sma!! group of c<Jmputers in company departmems. As 

15 



l1ei.wGrks typicaUy comprise a combination of workgrGup and Olmpw:; hubs, 

The next fc"v y<."<1rs wii! sec rld\vnrk" evolve to indud(~ !tWIe 

snphistic<lifd 1.. A N ;,'witdws and switching huhs. They v.;ill be designcd using 

Ring LANs w'in be built with SWCk1bk workgroup hubs, which in tum, 'kill be 

intetconw.::cted by hlrge modular hubs that may incorporak LAN switching 

functionality, Large networks V{W indude another byct of consnHdation with 

network ceni(,f hubs !inking workgroup hubs and nvltches. Routers \.viI! 

For rH~tv<:ofk;::, to ddher the perhmmmce today's usec~ requite, the~r 

many cOlnponents mw>t 1:vork togi.'ther to deliver seamless connectivity bet\wen 

all f:;f the u:;>..::rs and cGmputing systems tbrnughoul the cnterprise, Flexinil it;: tG 

grow, po\ve? to support applications, ;Jnd senm\e::>s crmne\:tlvity arc what USCiS 

l6 



CHAPTER THREE 

3JJ HESCRIP'TION OF THE COl\'iPONENTS 

3.1 INTRODUCTION. 

study of th~ dectrk~l! departmem Federal uniwrsity of tc(.hnolGgy Minna, is 

explained fh.>rH the description of each of the comrx)nent usc(L the diagn=n:n of 

procedurt's from tht;, beginning to thl? end d'the design, all tht' steps ul.ken ,~nd 

3.2 THE CA.HLE 

at some point to aHmvcd networked communication to OC{;;W'. \Vher; data is 

passing through the OSJ mode! (Open System inttTCOanedkm) and reaches tbe 

physical layer, it must Hnd it<; Vv'ily into a medium that is l.i~efil1 to physical 

C(Jmmunication are rherefure the heart of networked communication. It is the 

nd.\vGr.k. imerLKtl card's role to prepare the data fbI' transmisskn, but it if; the 

whdher it is a type of electrical transmLsion or some scqtl<.~nce of light pulse, 

Given the many types of c~~!)!e aV<'l.i!abk in today's market place, it shrndd come 



3.2.1 

as il rdkf J(x us to investigate and understand only three types, which represent 

the vast majority of cabEng types used t{) interconnctt nen;vnrkc;; 

1.l:oasiai cnbk 

2. t\viskd p<llr {TP) 

~ IJnshiddcd hvi~'i1ed pair ( U T P ) 

~Shi~.dded n;visted prllr (S T P ) 

3. Fibre optics 

Each of this cabling comes in a variety of tbrrns,. each with Its own uniqne 

cables, and giv~;: some salient chanltwristics of the three typcs of cable mention 

above. 

CABLE CHAItACTEHJSTICS 

ldl cal~k., sharcs cl;:rW.in fonJam(:ntal cbaruckristics; studying them 'Nil! 

fi.'lci1itm.c ow' untkrstanding of their Hmction and appropdaw usc. The folk.n,ying 

charackdstks apply to quaDy to bt)th types ot\;abling: 

Bandwidth rating; Each type of table ;;;10 transpnrt only so much cat-J OWl' n 

given perind of time;, this is lneaSHrlZd in terms of handwidth, \·vhich describes 

how many bib or byks of infc>nmttion a cable crw carr:,,, O'lcr a limit time. 

Typk:al!y, thi:, i.~; n1rHSured. in some nwnbcr of bits p<~r :~~xond cg m(:gabits per 

second or rvthps. 

Ma\!mum ~cgmenl length: Each type of :~~;:gment can tmnspnrt data only so 

fttr bcf~')re its signal begins to\veakcn beyond tbl: point where i1 (un sii11 hi:. rCi.'1d 

l~ 



segn11:.m bngtk the maximum segment length va!w: Ellis within (l range where 

interconnecting then, can ,;;aptHre and wg<>.nemte the incornlng signal at iun 

stn:ngth. 

to a nwasutc ci!Hed l.at,;;,ncy, which measure the amount of linK' n ;;1gnal takes to 

travel from {me end of the cable to the otheL t',,{ost nct\vnrk::; an subject to sorne 

kind otmaxi.Hlwli tokmbk deby, after >,vhieh its assumed signal can no longer 

arrive. A nchliork of networK is thep;;fOrc subject to maximum Humber (.If 

one phssical end of thc net,vork to ;;mofhet. By' i.1lTanging ;:able segments in 

hierarchy, the span of a llet\vork C~H1 be quite large, even within these 

lirnitatinns, lx'cause the timitMion applies to !.he maximum number of segment,; 

phys1cnl connection ad(h to thc attention of the :.:;ignnb on a cable segmcnt, 



?vl"mhernati;.::.aily 

\Vherc k '" TI11: tw..-: maximurn 

Y '" Rated .maximum 

~ Interf~H~M':~ Susc~ptrhmtv : Each type of cable is mort: or k% suscept;bHlty to 

othcr signal:.; that may bl.? rn~srm in the fIlvironment, where such interr~rence may 

be electromagnetic that is ekctromagn$:.tic interference, m,.,11 or rnay result from 

other bro<idtast sign~ds caned RF1, for radin fh:.quency interrerence, Motors, 

TmnstZ)m1erS" and other ;;'UHro:s of imense. electrical activity can emit hoth EMf and 

RFL but RFr pmbkms (Ire also ~~ssodmed with the prnximit): of strong broadcast 

sonrces in an envimnmcnt such as nearby radio or rdevlsi(m sfatiorL 

- Connection hanhvan;; Ead1 type of olhk has ;;:onnectm associated with h. that 

inHuences the type of hardware it can COfHlC(t to, as "H.~B as the costs of tbe resulting 

nehvork. 

- Cab(e grade: B()th huilding and fire ;;:otks include :;Tof.'cltk cabHng requiremenls; 

usuully aimed iJt the combustibility of the sheath rnaWrial and insulation that covers 

most cabk. The polyvinyl chloride {['\lel covers the ;;:-he<'lp..-:st and most CCimn-:on 

,;;abks, 

~. I~cnd radius: Although SGme typrs of cabling <.1re less prone, to damage from 

bending many types b-eyond a provkkd bend mJius darrlagcs Of destroys them. 

This mz:)sdy partiw!ad'Y true of the most expensive tYP1:S of c<lok; For ndworKs, 
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thismti.!.nS primarily th~[ fibre .Optics and h,.:;avy duty co;;axial cabks n1u~lbe 

one -t~>ct :"pan without sustaining SGmc d~mage",. 'The most irnportant thing i~~ to 

For the purp{}s~.:; of th;:" work, we shaH ody place our emphasis on om of the 

The mn.,:\{ bask form of twiqed (TV) vdring consists of one or m<Jrt~ pairs of 

insu}atl;"d strands of ;;;:opptTwlre hvisI<;xl around Ol1e another. This nvist are 

inwrferel1{;:e, >,vhiie abo linliting the inHuence of the ::;ignah ifavding (m one 

wire owr clnotiwr which is Ul.!kd cross talk, In h~ct, the more t"dsts per unit 

kngth, the twtter these charac.teristk !xxome. It's 5<tte to :~ay that more 

cxpensin: twisted pair v"..ire is usudly twisted ibm the less exp<:Dsive types. 

1 Sl1iekkd twhkd pair. (STP) 

The unshielded twi::>led pair- whid1 simply conbins one or more pa.rrs of 

\'·;ithin Hn enclosing insl.duting shdltIL Th~ UTPa.nd STP b depleter in the figure 

bek.>w. 
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bandwidth and signal qmdity. Thi~;, even though it m!{), bl:. lernpt!ng to try to tH.rn 

unused telephone \'.iiring in to ndwGrk Ct")nnection, it's WGrth attempting this 

electronk industdesAlHancc (EIA.) and the tekcomnwnication industries 

As:wciation (Tf.A}; since 1991. the Americ<u1 National standards institute 

(ANSI) has abo endorse lhes~~ standnrds. A docurnerlt known as t!w 

unshielded twi;:,ted pair wiring, as fbHow: 

to >;:;carry voice but not data. 

t::dmologies in usc toda.y ({.:xccpt for orlgilw.! token ring installation and 

ARC net) .• cateRor\' 2 L; rarelv encountered in net\vorking enviromnems. . lo.,...... ...... 

r~ltcgorv 3~ <.::ertdks LTP.ucabling for band width up to 1 {livlbps, with 

signaling fate", up to 161\1Hz. ThL include mo",! cOHventicmaI m:tvvQrking 

morc. Category 3 consists of Lmr pair';, e,ich pair !w.ving a minimum l)fthre:: 



Cakgnrv 4: <.:rrtjfk;~ UTP ;,;:abling fDr bmhvidth up to 16Mbps with 

sIgnaling rate::; up to 2orvn·rz. Thi.s indw.k-s primarily IOBase T Etherw;;t and 

signaling rates tip to IDOT\lH/.". This includes WOBase x, Asynchronous 

Gigabit Ethernet use cakgory 5 cable, but sUJ.ndards are yet undefined fi.)r 

33.3 SHIELDE]) T\V1STED -" PAIR (STF) 

(\s it name },rnplks, shielded twisted pdf (SIP) include shielding to 

individual ,,,,ire paIr. This shklding improves cables tr;u~smissk::n una 

longer distances th;;Irl unshielded tv,i:>kd pair (UTP). Unf(xtunate1y no 

:;;d of standard for UH\ and it not unusud to find SI"P cables rated 

") " 
... ..'0} 



3.4 NET\VORK INTERFACE eARn (NIC) 

For any computer to be w)t~d on the network, tbe network inierf1ce card (NIC) 

performs two crw:hl ta;,;ks: 

networking mt~dium) i':.H" oHtgoing messages, and translate:.; signals into digital 

2- It establishes and manages the compukr's net'lvmk C(}!1!K-ctiol1, 

then manages Hwt link on the computer's hehalf 

THE .P.ARALLEL TO SERIAL AND ;;::<1~'R1AI T· () ~"'.I::) .1. ~ .o! 

PARALLEL nATA TRA.NSIVHSSION 

Hec<wse ofthc nature of the connection bet\'v\~t:n most NICs and lhz~ comptll.ers 

to which they are attached, network &tbptcr also In:mage twnsli..rmations in the 

adapt~~r Cant including the network adapter. This aHmvs the computer and 

m:laptef to exchange dat;~ln chunks equal to the number of lines that extend 

between them. Because data tl'avds along multiple lines at the same thnc, <ind 

those line nrn hoth metaphoric.ally and phy~;kaliy para nel , this type d8.ta 



one another in .1 straight line, or a :<eries, this type nftraJl<;mi:'i::;ion L cDJltJ .~;edal 

transmission. Thm;, {Jut of the most impmtant jobs a net\vork <ldapter perfC,rms 

is to grab outgoing transmission from UH:~ CPU in paralic! fbrm and nx:aS1; them 

nehvork adapter nwst grah on incoming series ()f ~ignitl1ransiatt~ them into j:db, 

and distribute th()se bit across tb~;: patalle! !ine:.:; used {\) communicate with the 

CFU 

An an<''llogy may help to clarify tbe ditlt~n:nce b'':1.wren the paralkl <me serid 

f(mns LJata. A pitral1e! transmission works !ike a multi-Jam: high '<vw)", in "vhich 

e(l(~h lane ;;ard{~s ran stream of lratrk information b~~twetn s<:nder and r'~:cdvn 

Obviously, s~~rial lin<: is inhen:::ndy slmver than ;;l p;.mlllel line, b~;:'.:::au;;e the sr".:ed 

Gfthr line alone Hmit:.:; the anlOunt of data a serb! line cun transmit. i{.H· it parallel 

s<:t of lines; both the number of lines and their speeds playa role in hHV Lbt data 

can tmveL Cons<:,:qtlt:nt~y one of the most important components on a network 

adapter is nwmory, which acts as a hdding t<.mk, Of buffer. The data going Gut 

in large paraDe! chunk:, mw>t be serialib.xl for output;inwH1ing data arrivf~; one 

bit at a iinw and must h'. distribukd across ~~11 the pam!k~I !ille~; beD:.)f(;: a :,ingk 

set oftk~se bits >:~an be delivered to the CPU 

The cGnnectlon of pamHd lines tku links dements inside u c(){nptlter is GiBed a 

i:,us, \Vhcn data moves from one compnn<:nt to ;;lnGther, it rnows dong the hue,. 

Earh~st generation of N); used p.n)it buse::;, whkh means UK:y used eight !in<~s 



f.:)t ;j;jW in pam He! and cOHld rno>:t~ 8 bits w(H'th of dMa in a singie bus tran::;fc(. 

The numher of parallel lines t!;K{ rnake of) (l particular kind of cumpuwr bus is 

f..;aBedih bus ,,,'idth, For example, lSA .~uppons 8- and 16- bib bus width!:';. 

EISA and ?dCA support 16· and 32~ bit bus width:; and PC! support 32- and 64-

T~) transmit data acrm;s the network medium, :l n~;;twork adapter n1t!st incltRk or 

access a device ;..;alh.A a rcedYcr that b design for the spednc medium in use. 

of media, irs not unccnnmon to find multi \vayNICs that can be configured to 

use one of sever.al media to anachmuw; built lmo the card. 

,AUT for thil111et and an [{lAS f(}1' IObase T. "'lith the <Olpproprbte seHing 

chr.lo:dng, the card can be told <Nhkh attachment to lise and brings the 

appropriatf circuitry to bC<.'lf fbr both thlnnd and 1nbseT, Such NICs include a 

built in, on~boHrd Transrece!ver; fot thlrmel and extend Transrecdver nl<.::.<t b;~ 

{;{)nn{xteJ to the card through the AU! port at tb;;back, 

Nenvork adapters that use m.ore eXGtk m{~dia~G)t e,xampk, some w'ireks::; 

tedmolpgy or fiber optic cable usually suppnrt enly thm (me medium. tn Uwt 

~;erialize outg<:/mg para!ltd data stream,;; lion; the CPU and tmDslak incoming 

s(~rial data streams {l'om the network medium imc! para!h:d dat<L The NlC 



content of ea<.:h packet ()f paralld tram,latlon and ddlvery to the CPU,hckeh 

cn:ating, sending, <we receiving packets, but abo dealing \vlth packct·kvd 

transmbsion across the mdium and managing asses t(, the medium to kmWi 

check to nnd 1my addressed to tht) computer where the adapter resides. The NiC 

bboHnd communicatkm aimed only at its computer to pass through the interfhce 

and on tn the CPU. Some N!Cs have the ability to operak i.n what, calkd 

enables the N!C to f .. )[ward any packets it secs to the c\.)rnputer. This kind of 

f\.lndlnnaUty is Important function ,,,,,hen it imer.a;;:ts with netvvnrk scanning or 

snifflng s<:)tlwal'c that analyzes overall traffic now 1.)( pt:nnits tktaikd inspectbn 

unnect:ssary. 

The N!e's rok as g~'He keeper points to another import.ant hmctlon nctwork 



fvtemor.y (ROM) on Ow interfice, The fEEE sponsor~ ;} nwmrfacturcr's 

uniqw:. blocks of widresses to >·l1C mrmuhK:tufenL Each n<:.\V Me huilt b;:.s ;it 

unique, ident!f1abk address encodd (mto if, glw.ranwdng ':.a~h computer its own 

network address, Th<.:: gate keeper Hmction simply b{}ks for an addre~,s bit string 

in tbt decded packet thatmaJches its O\1"n addre::>s or that c~)fn:.sronds to a valid 

"g.eneral {h.:livel'./' addfe~s by now. It should be dear that the NrC is intirH<J-tely 

invoivedin managing and contro!1lng network ac(ess, and it roks goes beyond 

creating a physical link bet\<;een a computer mid a network medium. The NrC 

abo handles dat~l tnmskrs to and from the nehvork and CPU and translates 

v.;hkh fhrms such di'lw. c.an take bdween paral1d and serbl repn:s'..':l1wtions, In 

addition, the NIC interacts with the nwdillm to ddermine \vhen data the data 

3.6 PRINCfPLES Of NIC CO.NFIGURATION 

Once you match a netYd)rk adapter to a slot in a PC or plug it hto a ~;;.;rial bus, 

. the nc;.;;t step is to contigure it to work ',vith your cCHnpukr. In a perfc(t '>vrdd, 

this might mean {}pening the PC, scating (positioning) thc ncw:ork ad<tpter in a 

bus shL dosing the PC bOiC and turning on the sy:4elu. Aherrwdvdy, Hmighl 

handy l<}f laptops), As so(m fi$ the computer l.)oots up, the ndwcrk \votdd be 

available. C.:nforwnatdy, it isn't uSHaUy this easy. 

In an mtempt to tight th!::> approach this level ofpertection, iyficro~;on intr()duced 

its plug and play an:hitf.:cWfC ~Nith the Windov'/s 95 operating sysfem. Plug and 



play attempts to define a ::;d ,)f ron figuration protocols so a computer can 

communkak~ with it.; peripherals during the POST {power~on sdf-test} 

human intervention, If th~;; mot!1{TboarcL operating systt'm, iJnd aU adapter 

supp'Jrt plug and piay, thi~ work well. But if some devices do not suppnrt plug 

iJnd pia.y, or if any device thUs to conf;;}fm precisely to plug and play 

n:quiremcnts, manual (humafl) intervention is required, Trnby, manual 

intervention remains the mle on PC's, not the cxceptiolL Apple Computer has 

d'J11e a much better jub of automating devk:e installation on the Macintosh. to 

the point vv'nere many such devh.'es run immediately '<'v'hen the computer is 

p()\'<ered on uh<>.r adding a device. 

Fnr computer system that dn not fit the plug and pby model completely, or fi:Jr 

PCs that nm Glx:ratlng systems other than \Vindo\vs 95, 98, or 2000, manual 

conflgnralkfn is essenti.al to make uny NIC ',·\:'Jrk properly, 

Typica1Jy, N1C cont1g1If<'ltion involvc~.; working with threi.~ types of PC setting: 

~ Interrupt request 1im~ (IRQ) 

• Base J!Q fmrt 

• Base Memory Addn::s:, 

physicai!y manipuiate jHrnpcr blocks or DIP sv>/ikhi.~s> \Vorking with soH 'Narc 

conflgtlratlon requirj::s a buotabk n>mputer, so it hnp<)rtant to tw ahle to start the 

machin~ with tlw NiC's defwHs Gause c(}l1tb;;ts \vith other adapters, rcrnoving 

tho~e adapkrs rnay bi; nece:NH')' to bring [he PC up to nm the NIt" s 



configuration mility kl, the first time. For that reason, softwifre configured 

require that you remo>:>,; the c<l.rd 1.0 l'nakc configuration changes. It is wise to !.est 

your fontlgurations (at least the ill's! time) \vilhollt completely reassembling the 

PC's case. That way you can change the settings mOf<;~ quId;!:!" as you make your 

'l\vo vv'ays of setting hardy/are configumJions are \vith jumper blocks cd'DIP 

. plasHc cased (:onned'Jr thilt bridges hvo pins. By extension. (l .!umper hhwks is 

a colkttkm of jump(:rs pins ph:Kd in a line, A nIP switch is a :,maH electronic 

3.7 SETTING IN'fERRUPT REQUESTS (IRQ~S) 

M')st fOiupukrs have only one CPU (or at most a kmdhd) hm many adapkrs. 

An averag'.:; PC \vhdher a server or a desktop n1(whine .. · has one or more disc 

controllers, a floppy G.HHro!!er" a graphics card, {.Jue or m.ore serial ,;;ontrolkrs, 

one 'Jr more network cards, a sound canl and perhaps more adapters p!ugg~;;d 

attention, somi:. method of peripherals to signa! a request for its services IS 

:n:quests). Each PC t!S(;::l a number of tkdkawd !ines, called interrupt request 



idemifk-d by a Humber, 'Nhkh corresponds to the "address" fix a Hn~;: reserved 

eXclusivtly Ihr one peripheral to signa! th<.' CPU, 

To prevt;nr this problem, befxe you try to instaH any adapter card in a ep, 

'Nhicn LRQ$ are aV<iihNe is to nm diagnostic software that generaws a repoft 

progf2trH to Mtcrrninc >;vhich lRQs are taken (and which at";; available)_ For 

,;v)ndo\vs 9.8, use the Devkt l'vb.nager (Start, Settings" Control panel, System 

appkt, Device !Vbnager tab, then cLick th~~ propertic:> hutton to get fRQ. l.iQ, 

(common) entry. You can dso <K(CSS it by dieking suxt Run on the t3sk bitt, 

utility (start, settings. contro! rand. system, hardware tab, Device !vLmag\?l' 

IRQ" and rnemory rewurces) 

lmerrupkiriven devie,,;; handling is a hallmark of PCs, dating back to lJwir 

usc in most cases any',v<lY: otha arc sometimes available, depending on ho\'{ the 

particular machine is configured, Table 4-1 (set: next pagt:} !lsts the 16 most 



BASE I/Q PORTS 

Once the CPU acknowledges an interrupt from a devke, the device need:~ 10 

send data to explain ''''hat it W~H1ts, The CPU usually needs to send data hack to 

the device in response to its request The base input/output OJQ) port assigned 

to a device defines an area of memo:-), the CPU and the device van use to mevi.'. 

CPU can !eave a me~sage J()f the Jevk:e and vke versa, Like an IRQ" a base !lQ 

Ba~;e !lQ pO!i art. identifkd by three digit hexadecimal (a mathematical nr:wtion 

range of number: 50" port 200 corresponds to the address range 200-20F. by 

indicates hex notation), Other common base 1IQ pmtsf(.H· N Ie, include 2Sflh and 

310h, If none of these values is available, consult Table I a value tlH"!t'S not 

H::>i.wHy assigned l{)f other purposes, 

TABLE 1 COlVllVION PC IRQS 

Keyboard 

. 2 Lt~cading IRQ crmtrol!er or video .adapter 



!------+----~------..................... ""--------~- .......................... ----... ------.................. . 
12 PS/2 mnu~e (if none present, unassigned) 

h .~ -- ............. ··~j:~·t"iTZ;;:n!'nc(>s"or i i{;1~~1e-·;:;;:~·~~·;iT··i·;;;:ls:;ii"1ed·1 --------.-......................... --~--...... ~-- .. ! ' .-. '"' ,J :. ..... --... <.' ,., t..., , . -.< ,.;-" '. / 

[{4""""'" Primary h<'lrd drive c~:;~:;t;:;.;·ii·e·~:"lbwiny rOE (if no !i)t .. ~i";:ivts, Honssign0d) 

Ii; Secondary hard:,;.~::rolkr. ",,,ally IDE (i~a::e:~"aSSigned) ~:~j 

100 Game port Nrc 

210 Unassigned Nrc 

220 Unassigned 32D Unassigned 

.2.30 
·- .. · .... · ............ · ................ · .... ,,· .. ·+·~----·----~·------1·~···-··· ........... . 

Bth nK);.!sr . 330 
--~-----------~ ......................... .. 

Unassigned 

240 340 

250 UnassignQJ 350 Unassign0rl 

260 \/ 360 Unassigned 

270 LPT3 no LFT2 
.-.. -.----........................................ ".+.".~----~.~--+---.-.. -
280 1".HC 330 
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2no Unassigm~d · .......... 1-3~bCC")o-:-'---ILjYfT-- -----i 
}-! '::"}'::"{' .. "::C.-, -~~-----t!-l-·J-,,-"-"-,~l·-,<)-n,>:·:!:· .. · .......... t .. ~·(··~·;:,···· .......... ·-'+j~r~,(~'~l,~(~·\~;,.l~--.-.<,-'!-;-.~~.'{-.<-- .. · .......... 1 

.. '- . 1 "«c';:' od ... ,,! ./ ,v ] v Ji"<! './ ,.It,>. ~ .t,L.. 1 

~~~~~~~~rr __ ~:--__ ~_~ •• ~~ ••••• + ............. __ .................. t ............ ~....................... __ ~ _______________ ._._ .. ~ 
TDD i \ ina"~igr:('J: jDn ;, CC f.\ Videc< ; 

!-'::"2:::E-:O--~-----t[-:l-:·f-n-~-::~;~-::.i-:~-1~-('-:o----+13E~IT;;c~ll-H::-'~:J-:~---~-----l) 
~ ~ i ,., 

__ ~ _ _<..I_(~X_)l\_1~2_____13f'~:==t=Mi:;10ppy dish cont,,'lk'-J 

3 ""f 2 B A Svj\r1fE'I·~/1f()l·PIJ AI)D'I'H;'SS ··~(1fE·~{1fnAS·'V· ~ !.,. .i.~~~ •. I::..; l.. I. l't I:\, -I . 1 "\"l;"'~.:.. (~, I . .J.~' 1.[-' . );'. 1:.1) 

'To d~J their jc~bs, periphen:d devb.:::.; and the CPU must do rnu(:h more than sign.al 

and output to a!lmv the creation of packets f{x brge amount of dau in serial 

brm and to unpack incnming packets and transbte them into t~J pmaHd 

To that end, the NI.C est;:tb1ishes a bnfkr area in nwmory w store incoming and 

outgoing data temporarily bef<xe transferring it elsewhere for tmnsmission over 

the netw~Jrk or ddiverlng it to some applkatlon, The starting addres:;; Ibr the 

tardidly drtumscrihes tiE: region of rnemnry available Fx d,ita tmnsfers to and 

from the NIC', For hi:;;torical reason, su(:h hufi:ers are u:maHy allocated in address 

rang<:' hetwem 6401<B and I !v'l!3 (i\JKiOO to FFFFF in hex notation) called the 

upper memory area, Gr high memory area (HMA), Most NIC, use a deh.mH 
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lllember of DSOOO, 'Nhkh seldom flee():;; adjustment uniess the Hj\fA on the PC 

:t.""'/.? .1\.:,\{ Kl1\,.'(t''' 'fll!P NET'l:l.:c'ltu:·K "'T'f A(T~:{·!\:wE1\,.:T· ~ ~ ... J )."1./\ .1""-1 .. SCS.E.'A 1 :. -=..s. v~,."n..' /-\. .. . l"\.. ,"-,I·-I.f~.l {l~. 

'" Establishing a physk:al link to the networking medium 

'" Generating signal tn;'1t tW.nsverse the net\vorking medium and receiving 

inc-om lng signals 

the network medium 

Because the net\vork me,hurn attaches directly to {he network adapter. or through 

a tnJf1sceiver attached tu i.ht~ adapwr, if's important to match the (l<i<lpwr you 

involved. 

net\vork adapter tr; be able to ac(:omrnoJale {'>,vo or three media types (usuaLly 

a netviork ad~-\pwr support mort) than {)lK media type, selecting the one to U9.: 

beUHne:; another configUration option. f-~ormal !y, st.lecilng the medb type on 

switch canh involves changing D! P sl,vitches or shitling a jurnpcr bk}ck 

{illustrated earlier in figure 4-4.L if the card isn't sothvare configurabk 
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\V!wnever you encounter SHch a card, read the rnanua! lo get the informmion you 

need to c<Jnfigure the card correctly. 

3.8 CHOOSIN(; NET\VOR.K 

PERFO.RTVIANCE 

ADAPTERS orS"'!f' f>.t:JI.-. j, 

As the Dx~us of tl1<.: networK tr<lffic· on work statlems, and of large volume of 

traffic on network :"ervers (even those v.;ithmnre than on(: network interi~l.CeJ. 

NICs C~1n exert signifiumt 'influence on network performance. lfa N1C is s10>,\/. it 

can 11mit network performance. Particularly on no.work with shared nwd:a, slow 

1>..JIC's anywhere on the network can decrease perf{xmancc for aU users. 

When y?k(ting a network adapter. you {nust firstiJenti(y the physical 

dUnl(:t-cristk~., the cani must match. This indudes the type of network 

technology in use and the kind of (;:onnedOf Of physical att:1chrnent the adapter 

rnust <'Kcommodate. Once you determine these basic characteristics. it's equally 

important to consider other options available for purchase that can $er!ously 

Hffect a (afOS speed and data handling capubHities. S(Hne of these options suit 

include 

CPU 10 coordinate mem<xy acce$s. 

.. Sh~red Adapter l\lemory means th~ adapkr:> bufler map directly into RAJ.,..~ 

on the compHkr.Whcn the ;.;:ornp;.!kl' thinks its writing tr; its own mer-not)' L; 



of RA1'vl on the computer and\'v'tite to it ~~s if it \vcrc tuner space on the 

btls tc~ initiate and lnanag;::" data tr<'!nsier::; tn and from the compukr's 

memory, independent of th~~ CPt" This k~ts the CPt) concentrate un other 

servers. 

lIS RA.M Buffering means ,iNrC includes additiond memory to previti<: 

additiunal me:noty to provide temporary storage t~){ incoming and Gutgoing 

data thal arrives at the NIC faster than it ean be ~hiprcd out. Thi:.> speed 

overall perf(xmance becmJst' it Ids the NIC process dahl. as quickly <'n it can, 

datl~ (sw::h <1S pacheti;dng outgoing data or (kpacketil.ing incoming data) 

withutft requiring servic{'!hJm the CPU. Today" mu:.;t NICs include such 

the card to handle (In kinds of pr.otocol ftH)ctions, lndmHng IPSec and (lther 



is a secure transport mechanism that's gaining broad ac()cptance (l:~ a vv'ay to 

protect network {rank {rom wnvanteJ snooping) 

ill Trame managcment nf' grouming mil)' also be available on some bigh~nd 

10 tlk nct\vork {calk~d QoS. or Quality (~f ScnlC!;.\ when applied to 

streaming vide<) or multimedia or other applications that n~qulr<.'. !}rmdv,:idth 

suchN1C in a PC failure of the prirnary ;".HC shiHs nehvork traffic to the 

se~.:;nnJ NIC, rather than cutting off the PC from the m~t'Nork. 

Selecting the nmnber of sl!;;h options on any nehvork interface ln~;;ans >Neighing 

carefuHy howrnuch net\v~)rk traffk the adapkr mLIst be handle and IlG'N 

impcHtam its continued flmeti~)ning is,The more trunk, the bjgger the payback 

spet~d up option::; um prGvide, For s<.'.rvers, thIs means buying the taste:4 neh,;cwk 

For vvorkstatit)l1, slower card may be acceptable on machine that us-;: the 

network lightly, but any machine thHt i.K.()e:,:'> the ndwork b;;avi!y for dernanding 

. application::;. Such as data ba::;t; management systems (DB\·1SSJ Of CAD, bendlt:> 

iiom any speed ···up options a qualify nds;.'ork aJap{{~r can provide. !ncr<.'.:lsd 

availability,,- <lnd manageability, reliahility, and In<mageahility have obvbuspay~ 

oft$. {hr servers that nwy not app!y to v'/orks!.ation. 



multipk ports, each of v,:hich .;;an SUpPGrt a single end stalion or an entire 

Ethernet ~Yr Token Ring LAN v,:hh H different LAN connect<>.d to cadI of the 

like veIY fast rnultiportf< Hf<.nlwred by the s',Nitch based rm the destin<Hion 

segmenting large netwwks into m~my smaller, k% congest>:d 1.,A1'--1s, v.'nile still 

perf(xmanc<>. by providing .;;ach ndsvmk with dedicated bandwidth, wlthciui 

any WHtt!''!; or bridges that are em-renOy in place. Switches can also support 

llurnernw, tmrumissions siJnuitaneousiy. 

Deploying technology c8Jkd dedicated LANs is another advantage of using 

s',vitches. E<l.;;b port' GIl <In Fast E:thcrnu switch supports a dedicated 100 i\1bps 

Ethemei .LAN. Usually, th<:.se LANs comprise multipk: stations !inked to !i ! 00 

BASE-TX huh, but it is also possIble to c(mnect a single high performance 

st~Hion" such as a server, to a swilch port. Using LAN switches dbws a net'Nork 

mean th:.rt. few~r stations arc cumpeting f(}f hamhvidth, th{'Teby diminishing 

net\v<.xk congestion. 



to h self P<:K.ket~; f(xwar<kd it c,ver it from otb:.r ports on the switch ,<vill never 

produce <lny collisions lxx:ause there afe no other stations on the LA N :3J that 

port, 

As \\/as noted earlier, LAN switching is ,1 n;~!aHvdy ne'-v technology, Today's 

diffen:nt 10ca.l arci.l; nenvmks, /"TM is another s\vitching kchnology that 

sVoltcnes smalL nxed-kngth cells (;:ontaining dauLATM nehvork can be run at 

much high~)r data rates than today's LA ~'.Js, F:Vl;:.ntfully. the)' ';,vi!! be uSi;'d to carry 

both short and long distances, And l,viU be onc of the dom.inant enterprise 

nd'>vork technologies of the tlmH:'e, and rnany companies ·arc beginning to 



CH.A.PTER FOrR 

4,{) DESIGN AND JiHPLEIVIENTATION OF LOCAL AREA 

NET\VOItK 

Thi::> chapte, focuse$ fin how the design and implcrnentatiol1 'Nas carrkd Ol.!L 

fksigning a netwGrk dfJe::> not have to be Jiffkdt. The mO$t important point to 

consider are the number of users,. were they (lre locah::d the type nf soft ware, 

spt.cbl requ!rem(:!1t such ~s sf-entity and ekcLromagm:tk: interfen.:nce. AI! 

impact nnw a net>;vork is designed. 

4.l CONFIGURINC THE NET\VORK SERVER 

Since tb;: de:;dgn is in starhm, server \votdd be usedo in order fc,r thf~ Gther client 

ct:mputus to interact smoothly with it. 

The server h a (:ompllkr Hke ;,m:y ()ther. It has a hard disc on which it 5tc>r~)S data, 

han:hvare's must be (;hosen properly to enluw;;:e the ::>peed, scalability uSJ.hHity 

and ease of adrninistn.:.tion of your nehvGrk, The server mtlstbe more powerful 

window NT. The opem.ting systcrn must lx; compatible befbre inst11Hing it Dn the 

partitkm tbt COH1PUtCr'S hard disk, 

Partitioning is tht process of dIviding t!w space on the hard disks f(x the 

()peranng sy::;kln, W,ef Wes, shard mes, progrmns and otkr purposes. 
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4.2 CONFIGURING THE NET\VORK INTERFACE CARD 

Servtrs com.mnnicaw em nct,,vork lhwugh thdr network adapter cards, When 

you insh'tH the opef<lting :';YSklH, you tel! it which type of nelwork adapter card 

you have and you need to provide a driver for the card, although ~orne op<:rating 

syswms detect and in$,tall automatically . 

. Depending on the type of card yntl the, the inttTnlpt request must \);..') provided 

and port settings for the c<mL Your adapwr ci'lrd manual will tell whether or n~)t 

this intbrmation"~ are needed. The protocol to be H~ed rnust abc! be deknnined, 

for instance Windo\v,C; NT gives three chokes: 

* Network Ba~k input/outpm sy~lem extt:nded ust:r i.nterf~Ke (NetBEUn 

In this design tnmsmissinn control protocol is u~ed because it is good h"1f sma!1 

. nrm--!"outed networks or workshops, it b fa~lest and to setup Dr a! I th;;: transport 

protocols. 

4.3 CONFIGIJRING THE CLIENTS. 

The client rm network mtht be configured sr:- that application :,othvare 

such as word processofs and spreadsheet could be run on th~;:nL Configumtkn (;t' 

server and di~,::nt are almnst the same pro~c3s~ hUl the only difference is that, the 

server. being tlw braIn ofthe network, must be p()"werfu! in server than diems, 

Th;;:. configuration fit' thcs~'. (omputersis mainly on the physic;al armngernent of 

hard~vare and bf{Lal instaHation of the sothvares. After the physical 



configured by double ... dicking network icon <;)11 the statu", .menu, \vhich dispby 

netwnrking cornponent and sekct adapter h) <ldd an adaptcLFind the net\vnrk 

interti.lCe card inswHed in the c<;)mputeL If your adapter is not induded in the list, 

select Hard disk and seh.::d <ldapter from tlK~ Ooppy dhk provid,~d by the 

rnanuLKturef , 

4.4 NETViOR.K CLIENTS AND NET\VOR.K SERVICES 

SOF'l'\VARE 

The Gnallinks to connc(:ting tl1<; client cnmputer to the m~twofk an: th:: network 

These Pi.:H.:kagt:S log you into the netv.,'ork and redin:ct We accesses and print 

reqtK~S!. for the fik print 9.:rver~. Some packilgcs that come with \Vindov,/ 95, 

'Nhi,:h is used in this dcsign, in<:::1ude: 

~ Fik and printer sharing icrMicfOsoH nel\\-o,k5 

~ File and printer sharing for Nt:t"ware networks 

'To use nctv·/ork services, you mw.:;t tlrst log into the netwnrk and to do thm you 

need the ne1'Nork client patkagt: fi)r that network. which is installed hom the 

network dialog box in the control paneL You ned to CGnflgH!"e the dient attach 

i!. to network. For >AicrnsoH \vork group (peer) net\vorks, you ~dect the 

identifkation tab in the network dialog~box. Theft>, compukr's mHm.~ i:.=; entered 
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~1nd the narne ofth;;: \'.:'ork groups, The network domain's nam;;.: ItIU~:;t be spe,jfied 

in the propertie:,; section of the d.lent for fvHcrosoH net\vork soRware package 

4.4 AiJrvUNISTEHING THE NET\VORK 

l\.fter the in:4a.lbJion and conOguratkm of tht: nep8ork, the net\¥ork must also be 

adminlstt;red in order to be able to rnanage the funning network, TtF: nei.'vYork 

network ;;ldmJnistrator indudes: 

$I: Creating a u::;eful network environment 

* Protecting tlK nehvnrk 

Cr~~a.ting a nctworK environnwnt cov{~rs thepia.nning of overaH nature of the 

nenvork. the creation of users and gr<.)ups the impk!nentatkn of ndwork policies 

and tbe docwncnt<'!tion of the net'Nork once it is instalkd. In creating nt' user's 

environment each person is given a uscrnam;;: and a passv'/Grd, The person uses 

that to establish a p~~rs<.)nal w· cOlnputing environment including such things a~, the 

background patt;;:fH on the S(:Teen and the locatlnn of per50md nits, While group 

help you to org.anize user accounts by ne;::.d:s, function", and attdbute$., Permisskm 

couk also be ;;ls~<\gned to groups so that individuals within ;1 group can share 

fe:.,oun.:~~''', SH{::h as .il common diredory or printer. 

Prokcti.ng the network <::Hvironmt:nt COVI'::1'5 such activitks as irnpk:menting fau!t~ 

toierant sy:4;;:n1S, ~,(;:.anning for ViftlS<.';$., and instaHing uninterrupted pcw..:er 



Managing a net>Nork environment covers the periodic tasKS of nwrm,ging uscr 

accOtlDt, upgrading scrwrs, monitoring network perf;Jrmance, and backing up the 

4.5 'l'~J"P 1")VC1I"N" r §")"lIT 'l!"'I"I"Tt N;E; T"\J./r~8"lfK7 l .1-) .. 1:".. I 1:.10 j.Jt~.J l. ' ...... J: .( .g __ 1.1:..: . .. ~ .', ~ .. .K 1'.. .. 

A hub of sixteen ports \Vas used to ;,;:onnect the server and clients, ('ahles are nm 

from each client and :'ierver to the hub" The cabling layout is also illustrated thert 

the ;:; itt 1:.r)'01l1. 
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CIIAP'fER FIVE 

5.0 CONCLlJSIONAND RECOiVIl\lENDATION 

5.1 .RECOwIwlENDATION 

recornmend that compukr nenvorking shntdd b;: irnplemcnted m 

det.uital/compukr engineering depanm~n!. be<.;au~.e this enabks easy 

tran::,krring and :;;haring of r{~$Ollr<;es \vithln the departrw;;nt. school ()f 

engineering and even outside the school of engineering 

1 abo recommend that the computer bhomtory in the departmt~nt should he 

equipped with l1iore cmnputi:.Ts Hnd possibly <m internet cafe fi.'1r researching: 

ilIflwugh that vdH mean the departrnent 'NiH have to W:t its own '~\'ifek5s 

equipm<:nts, but it~; 'North g~)ing f{-;r because of the bendit that will he d:;;:riHd 



5.2 CONCLlJSION 

highlighted in thi~ report.. 

nelv,:'<)rk imer{-ao::: card (NrC), which combines with the i,;:ompatibk 

s<Jftv.;ate and cables to prndtK:e thi-~ network, 

Tb: proper conHguration d' tb: proper and logical operation of the 

systcn1s was eropbye(LThc compatihility of the compom~nts "vith the 

software v,;a;,; employed,. '>,vhieh enahle easy installation and .;onflguration 

Thf nd\vnrk was cafl!<:d out In order to provide f(lSY 'Nay of 

impklrl:I.':Hting it. 
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