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ABSTRACT 
I .. J.JumJ .J ~ 111 III!! 111111111 11111111111111111 .1 H j J JoliIJJjJ1 

Th{~ ProjoJ is titbd "Proposcd Li~.N Solutbns fOf any Organization" and therefore, it 

m;twork architedun>. that would link COf{~ buildings in F U T f<.ilnoft. ThcschuiMings 

Include. The ScmHe Building, S!mkm Affhirs, Schoo! nfSdence, Schod ufEnginecr~ng, 

Since these ~.re the C()H.~ network blocks., it therdhre means that a Net'l,vork Operations 
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INTROUtiC'fION ANn IJTERAlliRE lUDViE\V .~_:-••• "'. ~~.. ,.,. ...:.0:0.... )O!.. ,;,(..~ 

1, t INTROnUCTION 

The imp(>rtanct~ of globalizaUon in today'::; world (;'(lnnot be overemphashed, a~ tht~ entire 

on the moon' A much mnre n;m~nin-c(:nt w.::hicvement ,<vas thc abiHtv of mlH10ns of . . ~ .' . 

the hnmc. 

1 



and ti1king ~t to another computer and then copying the: data onto that cumpukr whkh 1S 

made hy a research group in l"Jov~~rnher 7, 1995 thx: WaH Street Journal rqmrted that 



o1ganilation to make beHeT u~c of the hardware and 5<oHware: resources The 80fiwtlre 

feSOtln;e~ c<ttl be shared amongst the users, if tlw computen; Hrc conrwded by Network. 

flexibk environment 



ln~ and outs of how nctv!Ofb work E!n<:.e Hwy (:~m be respnn$$bk fhr maintai!1ing and 

tfnub1enho<~{*ng thdr O\.V!l nr .~ elien!.'" netwfHk. 

A network is made up of two bail~i(; tomponenh the enHtjes tlmt waHt to ~hare 

iHforma~ion N rt::murces and the mediurn that tnw.Mes Ow t~ntitks to oJnUUonic<:lte. The 

ent~~h;'3s arc usmdly wmb1ations ilnd Hw medium i~ ~jther a cahle segment or il wireless 

medium st!(~h a~ an it1thred ~lgnil1. 

()ro~wer (19W1) ddined a Loeal Area Network as a nowpubHc tXHmmmkation System 

that rH~nnit.<; the vildnu$ devke,;:; connected to the ndwork to communic.ate with each 

other Qv(:r a dhtanre from several I~et to seyt~ml miks (Nigerian Journal of Engineering 

Manag{.~mt:nt, Volume J. No J) 

LANs <lre c(~mputer w:!wwb used tf~ inh,~rconne~:t cnmputenf in iocahted arCfts like 

OmC(~ factory or an ~ca<krnic insti1.utiun. bKh of ~uch nd \\'orb has the tbHowing' 

• Workstations 

Q Server 

~ Network tnterfa~::e unit 

~ COlnmunication d'wtmel 

The past decade has been a witm:;f';$ to the m(hc~d evdution {)f data nchvm'ks from their 

humble odginR to their current fbnmL The original Locai /vea Networks (LAJ\is) were 

nothing mNe Hum cn1{xhd r-abEng, 14nmg from lefmi11~1 servers to tle§K10p termltt~ls 

whose user;:; were treah~d to mOl1odwomatic teX't dt5ph~yed on low--rew1utkm cathode ray 

tubt?S (CRTs) Today. tANs h<lve mt~tamorphQjWd in10 high-bandwidth, high

performance, toea! a~e.a ndw()!'ks HUH SUppOlt Cpl)~intensive c!i~nt apphc.at}ons m,lch as 



Graham BdL 
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operaHon ~inCt~ 197!. This network devdop:::d hy Tym"hare, started tvi!.h 30 nodes 

620 

.' :;. 



.. ';. 

tlw nd\vof!< managem<:::nt Hnd routing) By 197H, T'{\l NFT !w.~, grown to Jon nodes, 

intrf(xJmwded hy kf:i5Cd synchom:\i:,;voic{- grade i'!lHI digital jiHC~; nmging be{'Ncen 2400 

bf!~; and 9600 bps. 

A Can<'ldi;m puh!i(; pJcket "witched Dawcom Network, DATAPAC, hegn!! ';15 ojH.:ration 

in ! 976 and !1I-st provi{bd cornrncrcbl service in June t 977 The n{)cie contlgmatinn of 

DATAPAC as ai !977 consists of an SL~ 10 Lhta N{:{'vYork Processor manufi1cttHt:d by 

Nmthern tdccom Ltd Each SL·· lOis a multiprocessor com;i,:>1ing of a vnriahle mixtun .. of 

tllnctiona.J pro(:.essor.Dati'lp;v;; indude a network control center C\KC) located in OHav!(l, 

The tht,t commerda! pa;,;:ket sv.:ildling nctv,!ork in United States, TEtENET, begnn 

opcn:-ltinn hI August ; 9F\ i'md has since grown to g 1 :"niting HNler. calkd the ·fF.LENET 

centra! offke~; {TCrf S} by 197H. Tb:; f b>,vaiian ~y~;,tGn i~ called ALOH A. 

ARCNET 15 trw ({XcnmfH:'r of token pa;:;~ing nelv;(Hb in ~hc United Siak~ called tht~ 

Mtflched Resource Computer Nclviorks and devdoped by Data point c(}··oper(!.t!<'H1. 

In order to overcome 1!H; probkrn of1ntem{!en'lhility and ini.ercrmnoctivity of the 'v'(lrioos 

l.o:bnok>gies th!;~ Intcmatiomti Standards Organi7.ation OSO) d{:vdoped an internatbna! 

~t1wdmd ihr dMa oJmmunicu:tirm A ~.:;even··hyt:r nJbrcnce modd fbr open 5y~tem 

int.t~rcunnection was devdnpedby thl$ organization to ddim:: a universnJ .archht~ctwe f\)r 

;nkfcrmnccl;ng hctefogen{:ou~ computer SYl'kms 

In 191H, ARPl\f'-SET was divided jntn tW!;), the ARPANFT c.nrded (Jut dvil u1sk::; and 

rf;",eardws vv'hik MH .NFT ci"wrkd out mHil.my In'lks Both rmt,Norb \VC!T stHl 

interconnected enah!ing users to intx~rth(lng0 infonnnti<w thtlS bringjng <'lhnut th{~ 

f{j.rmat1on of th.>. lNTERNE·r Late!, nlher netwmb !ih.'~ nfl'}4ET, CSNET. were 

7 



,0.'n~~>oP·!""10,~ ·\,o';"l<} f'(',".l<>r' ",<1 ""1,<",,;01"" 
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This is 111 line 'Yvith the Nationa! Universities Commh~irm (NIJC) rroy~ct c<'lHed N~gerb 

By nhincme Ether l:krt Olu{k 9!!jfl71 Lkpartment of Pbysi<:s!Computer 

tANS. 



In a ::;urvey by a hO~ln(~,,~, H'sGl.{ch group in tbe wan shf.·et .io~Hnal {T',Jovembcf 7, 1995l, 

nt'miy n quarter or 170 nwdiutn t!Hd hive ~:,i>'cd mga!1i;nttiOl1!> hnve !>d up lntmnC!!> 

{LANSL \vhik~ ;moHwf Hi';.;" h~lve already dnt',(~ ~O. On Jammry 22nd 19<16 LA N T~mes 

hhg<'lzinn, pninh;r! to fl. !{Hm! fesefm;~h ~tudy dating thnt 200000 LANS Vl(~!T~ to be 

in::.ta!k:din Pl6h, and l dpk that number in I <;<;} 

The '.vor!d is h~coming. incn.'.a~,hgly cyhcr savvy. The inkfnet, ~l major computer based 

GommHnkntinn !H.'tv{o!k, came nnlinl) in tlH~ F~90s and IHn since stampw1 it;;; authority in 

virtually eY~;;ry Ed;:! of human endeavor The Internet v..:hidl in simplistk tenm; means tht~ 

inkfnrHional !l(~tw(>fk d' cpmpu!c(s ;~; h!'spd ('11 pr<>tO{~ol and is used fbr the receipt and 

tnu1f;mi::;shm of iHf~)nnahon in nonrd ~md {'11crypted ihrmat~. H hus bccnme a kchnniogy 

that dd;m:~s rda~iowdlip<; in nUf world. 

From tht'~ magic d' l;:~nwil (eb:.t!"{;tlk nwd) to the glohal idhnnJtk"m reservoir on the 

World \Vide Web {W\VW), th{; c<(lmfnercz~!hu$iness boom (je. 1322 and B2C business}" 

the UseNet nev.:;.-;gwup, f1skners i1nd other tises, the inh'md Ims tw{:ome indispr:nsahie, 

rat Sn'(!th. an Amuk<'lH lntcrnd. ~P{~(;ia!ist c;,1pture'l1t thus, 'those wnu US!i"' these tn-of;; wiH 

he ahead, those who do not >,viH b:: ktt behind <'Ind may not smvlve'. }\(~cord;ng to a 

;;;urvey completed hy !b~ fntcrnct w:d"twinc cnnsnrtlllnt I.heH: were more than 56 mHHon 

Internet h{wts wodd\vidc ftS .at July ! 999. i\ho lntenlf.;t u::;e is gro~ving rvorlzhs,'ide wtth 

figlHe~ (If m:nf; jumping. ff(i!1l 26 I mOnon in 1 <)99 to pr~;}k:chxl 623 minion U~(l1'S by the 

{;nd of 200.\ making the inh:~rnd the medium >'>"'il%! the rn~;tn\t adoption mte in hiMory, to 

(:nl1necf 50 miHinn fHmpff·, in .lust s!:1i.: yf'<1P; nf a 2S yeafs plnket ofhHt5met revolution, 
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SCHOOL OF eNVIRONMENTAL 

SCHOOL OF ENGINEERING 
RE 
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10 
24 
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9 

160 

The ~bove t\gures deady ~'it<'!tc the rwed fbf <1 well-planned network to satisfy current and 

in thh docmnent include hhorand V AT \vhen~ <1rptic~bk 

huiMing;-3. 
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1.4 NETWORK TON:H ,HGY 

Then~ axe different tnpo!ogi{~::; that rnnkc up computer nd.work5. Topoi<>gy is the physical 

cnmmunicnff with each other through the c('ntq! onit 

hmg nm. Centn!i7.ed mmmJl.f~nH)ni imd Ilwnhnring of nd\w;rk traffic t:~r! he vl1U! {O 
... . 





you U'W ta!k to other ndv.:orks through routers. 



which is used to !.rGublf:~hont prnhkms on the ndwmk. 

To configure (j TCP!!P addres?~ on a computer, you nef:d~;pf:dnc TCP!JP parameters. 

In 



),''<"'~~' .,h,,{;~ 'T{",<~,),!,!,!) • ! j 11) 1 Y 'I"j'!' "J . i' ! j .<c","> k .. l I pro,OC!) ,1<)$ ,W 1,' 4W;!rC~f<, ' .lIS h.'iV; , emu\, lllC compllteron tne 

address i~., a 32-bit <lddf(~$S that is hroken up into hmr pax!"" nr odds Tep/IF's unique 

21 
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11.11111 11.1 'Ii!lm .l'!iII!l!mIH! .. ! .... u. I!I!II!III! III! 

yot! }vi Ii hav{~ a gnod pic,tun: of your ''<:":nvhnnment'' It is 'Nithin the concept of thi!S 
;;. 



./ Long Fik Name Support 



3.2 \(S/\T lNSTALtAllON 

15 



antenna reflector. 



Tht~ mHrkvn unit b COllHeckd !huug.h ,\ In"v los;:; ("ofl'<.ia! cflbk to th{~ indoor unit Th~ 

typica[ !imit of un 1Ft cabk is ahout .100 ttx:\ (approx. 9) mdcr~,} 

The indoor unit ",,;hidl is typically Hw ~,La~ of a. desktop cnmputi:r is nOfnul.Hy located !1{~ar 

existing comput{~f equipm(mt in your lJHkeThe IDU crm$bts of modulators which 

$.uperimpq?:>c the wwr tnlffk signa! nH <'l c<'lrrier signal. Thi?:> is Olen !.em t<~ the R FT fbr up-

n~edv¢ the J;igna! fronl Ow RFT in the IF f{l.ngf~ flnd d{Tnm:luhtcs dw ;~<'lmc tn s(~gn~gate 

the user tnlJf!c signal frum the ;;;:urdcr The H)U alsn ddctmiH¢fl the aCH~SS M.:hemes 

tm~kr which the VSAl would opcriltf'. llw HH) also htcrbcn., with various nld user 

equipment !flnging fr(,m ~;Lmd alone ujtnpUkr~;, 1.;\l',h, rnute!\ mulliplt'X(~f\ tdephone 

iWMumenb, FP ABX as per requin::nwnt. H rw,:fnrms Hw nc<.:essary protocol conversion 

on th<;; input data n·orn trw custumer and z~quipfl1f;nt prim to modulntkm and tmnsmi$'SiP!1 

to the RFT. 

/\n IOU is sp(;cHk~d by th{~ IHA,::ess tt:chnique, 

pwtm:ols hMhHt::d and number of inted~!ce ports ;';UPlH)!·ti:'d. 

Tht~ indoor data pH~CeS'l!ng unit {tWU} >,vdl !ypic[!Hy have une or more u~er d3tU ports fix 

nmnectinn f'ither direct tn PC::. or to .fl In·cal 1HT,i rid \YIJlk route! The numher or pong 15 

typkally 1 tn ! 4, dep(~nding on board option. hldividua! user pOH bit ra%(; may he set 

betv-icen 1200 hith and 128 Kik)!;:lit!~; fbI' older serial !.YlH.' ports or up to 100 l\'kgabHh H,r 



J,:t4 Why VSA1''! 

NFT\VORK t\·1ANAGEfvU:1".fr i'-btwmk mnnitoring nBc! control of the entire VSAT 



accnmmodated (>n f! tec.hnc:logy mignHlon path Addi1ifmal VSA,Ts can be rapidly 
. :;: 

yon need thai amount of bandwidth (H not 

monhodng and control. 
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~"'ksh ... implies that n group ofVS/d\ communicate dhf'cHy \.dth ntt}l;;r VSATs tvi(hont 
.. (:. 
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lfon/lumml" 

open it in 11 prognun thaI is designed to play Of rk:pby ttw fik 

32 



J3 



Outlook GW hdp you organize your vvork on a day,·to·(by basis thing Outlook, you can 
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.', 
4.J H/\.nn\VAJ·U'. SPECiFICATiONS 

trollh!e;:;hod 
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spet:ifk.atkms. Thft-l type of wire can ;.-;uppmi. cnmputer networK and tdcpho!H; tr~.ffk. 

difference is CAT] Clln be as kmg ll8 i on meters ';;.,hiie C}\T4 can only be 200 meters. 

C/;,'f6 win; 'NJ8 otighutlly designed to l-\Upport gigahit Ethemet (ahhough there are 

dectronics, enables flbz~f to transmit digitized light signals v<fcB beyond. ! 00 km w-ithout 
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',}{rthOtH' the use of repeaters. Thdr hght weight and small sil.f~ als(> make the{n ideal E)r 

~ppfkatkms ~Nhere running copper caJ)les -;Nnuld be impractkal and: by using 

muhiph.::::i,J:--m, one nber CHuM rephKf: hundreds of tupper cubles. lllis is pretty impressive 

Lx a tiny glass filament, hUJ tb_~ real Deneth in the d~l.fa imlu5uy is its. immunity tnEk~~;tm 

Magnetic Jnu;:nerence (El\1J), and the faa that glassb no! <'I.H <.Jcorical condw:tnr. 

Because mH::r hi non-cnnductive it can be us(~d where ehx;tric<'ll Lc;lation is needed" fbr 

lnstanC(\ between buildings\.vh(~c copper cah!es 'Notdd nXluire cross honding to 

eEminate diffen;:nces in {~.;uth powntiahl. Fibers aho pose no threat in dangen:ms 

enviwnrnents sw:h as dJeln~{;a} plant's 'Nnere a spark CfHdd trigg{~r (j.n cxpiosicHl. Last nut 

n{)i" least is the security aspect, ~1 is very, very diffkult to tap into a iH.H.';f c.ahk to wad the 

data sigmth;. 
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infon1Hnlon to} the 'wrver 



web pages, J'dl produds tlVer the Wodd Wide ~Neb_, and gnther contacts .and kedhuck. 
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nnw W';ing intranets to orr,s \Vm!d Wide Web~hb~ <:apahihHes to tht~k loca! 

dnemnentatfnn and {!idaba<;es. 

Mail 8tr"'r~: 

MnH'~Nvcrs manage tln.a*! .and mes~aging t!-n clJent~,- Sof1wiire on the client wOfkmat~on 

can send messages through the sefv!:.r to both the k>eal HetW(Hk <'md the hlh ... 'rm:.t 

Print S~n'er§: 

Pf1nt serversmanagt net'NNkcd prinh~r pedpherals, and alkrw ~tnyom~ to print Hum thdr 

workstation. Today. people use print server~ less than they used to. Many software 

(;umpantes have integraU~d prinkr rnanagernt>.nt into thdr suftwaH\ diminating the need 

u[ a dedicated server. FHr!hermGn~> certatfl pr;'ntcrs now even have print management 

finmvRfe, sn print ~en,'{~f~ are rardy u~ed except in hnge nelwmb. 



St~nd~rd 

Mt'm~lryiM~~ 

Sf . , .. M"Jjge 

1\h% intff'rhd i)rives 

Redundant FM~% 

Rt(huuiM~t Power 

Tt~wt'r Mm-Jd~ 

(l) lntd® Xcon 1V pmCf~~SOf gt 
JA GHl {up to 2 5uppnrted), 
g(.H) \·n1/. FSB., 1 MH Level 2 
cilche" Extend{'dMcmOf)' 64 
Tcchnnlngy (FM64T) 

~Gn/16GB* 

u:no scS! 

6 in standard drivt: C<'lgt; 

Optional 

Oplkmal 

Y n~ (tower to Hl(:K conversion 
kits uva~!Hhle) 

)-'t'$, 5U 

41 

'2' 1 H';>. X ,,~< ( J !tH~W4< " t~or(' pmccflsorn 
3 A GHz, snD MHz FSB, 1 MB 
Level:2 uwhc, El(tended 
Mem{)ry fA Technology 
(FJ\164T) 

2GB!l6GB* 

Smart Array 6402 with dtmi 
dmtmd U320 scm and 128 

nnwc 
3 -- includes opti?~~!~~h~y£~W~. 

Yes 

Yes 

Ye~~ fW'Nt'* ~o rack cO!1veni<m 
kits av1Babk) 

Yes, .5U 
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I. Fitfi.':f~Opb:: (;;,*bk 2 CBHu< .. 't:tor C"lPj} w prcwrH iruw} to eyts 
A. w:.lll~!nmmkd filX'.N1>lk :;;:ahk dk!IH.:m~km. b.,s, 1'hi1> ~wit :is a c...."n~m! salkm. 1:>lmiiar tZl ;'l.lmb tkn 
(;;;cl;:;ivts flhcT--0p!k ;,)ahHng frem mm~r<m~ %",>1WW~, 'nx;: <1i;~;.xRt!rtkm r.K)J\ i;:; kfC.1'ltwin nn;;~s j}tK:h at; 

%:Or'<'l;:;f ,omns. 

D~ Owo C~!a1y~l. 5{@) Flh'.:rne! s\,>,-1khll.g hnb . .,~ihkh ~Hpp~d~ W!lOO lv1hps j}wi~c:hirl&l~:(:hnZllegy, 
cr~Hes"vi:mml 6g::dt~" b:~tW(:CH jX.lrls ~...,n the l">wHch. 
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twia;.te;j-'pair Cabling 
PHWh Paneb 
S'<;viKhingHu}';;,; 

A typka; Bth<-:w,;:;t wiring d<:'1&.t with !:'>'<:'i$l~]{H;:air $""jtd,,<)$, hd)$. and r~!h::h prm..-,dt, Cahles C01WI?CJ:i!lg 
the c0nqmtC% ~md dt,:vil;:';'$ f.m tll(~ ndwork iffi;':§x~!nlo the wiling .m~k i:nto tb.::k n:,s1-x::cdve p<;rt::; on fh0 

r~'lKh paw;:h. whid"l an;: numbered kkmkaHy to die w,dl j~Kk:; at~ld~ n;::.-t~::m;k drip throughuut !bc 
t':$t<lhh$hrw';.~lt, 
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Stcwity ct!!1lcm:-=; in this room are '!v'orth considering ~.;mct~ this win provide greater 

:\" mentioned, aH cilb1r~s ronning hom the centra! UJmptHW tn{1fH '.vB! he f!bn· optic, 
~' 

\'!(ht~n it is tapped into !n addition, the diagnuns f<)f tlw wHkn.;round cllhks wiE not be 

and dedding !ww it wi!! be incorpor<'!te{\ is important In any organization 



No Ac.ces~ 
(

h"' \ < ~., : i··wne l ~ «<nn~; ~ 
... .'. . ... J .. ,', . 

Lh:t 
: (RX) {Not Spccifi<:d) 

................... 

Add {VIX} 
(Not SV'dfkd} 

Add t:-:.. R('<,ld 
(RV';XHRX} '. 

;: . '." . ·i=<·:ltF' . 
.•.... .. .... ". .... . . 

, 
Din:clnry nnd Fife pcrmiMinn. Thill provides a. us!~r ,pith no ! 
ao::e::;s at uH j ......................................................................................................... ~--.. ~--........ --.................. j 
Diredory pern>,h;shn Enahle>; Ht,t'rS h> display cont~;;nts of l 

: :H!.!:~ChH.Y d{ .. H .. l!.:.~ .. ,.,.Vi.H.': ix~rm; .. );.;~ ... i~.?~.lS ~nd .ath~bt.~tcS' J".1iS. c.nn ~ !t)<:wde blHlg su!xhedones dans P(THH5%HJl1 w applied to 
all subdirfdofk~:, a::; \vel! 

. . i:)kc<:i(:';{~l ;H;d hi~~j~~~'~!1I;~~in!1 i:nl;hi(;·~·~·;.;;e;:·t:(;··~;pcn·anl~· , 
rc.:v! nk" :wd diH~ctl~!ics mld !n am cxecutnhk fiks 'rh~s I 
.~!l~~(}.ii~Z'!Hdc~; PC! m·!~.~!~).n;;,grHnl{~d hyU;~t: .................................... w .. ~l 

: Direclory p(;nnis:,;inn. Fn<'lhks a U'lcr to 0pZ'!l ~nd <ldd nk~s 
h) (! dirt;ctory mH1 to create folders but they cann<)t VieVl the 
content:, nf the fhkk!s 

.. r·iji~:~,;.:t;·~ff~{ pcr!ni~;~i(}II·i:ll;I};lt~s·~··!;~~~'rt~;()·r.~~;!Jn;Ja·~iTi~f~·~········ 
t<l dlre<:lrny. Th;'~ atso iHdHrk~ d;~.;p!aying directory c·()ntem?;~ 

~j[1d:ilIF)rtn;~tk)n [Inri ext~cHting file~ .................. . ... "W"_~ ___ •..... ..J 
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l Lh(~ilg{~ 16ircc1,,'WY permis!;{on j:i!I'lhl;.'s w;('r<;t(;o~;eri> ;nodif\;"a'r}(f"~"'''l 
I.' (R\VXD) {H\VXDj l tk:ick dlreciorif'<":' ilnd ntC'<; Thi~ ~~!S(> indudes dh;pbylng i 
! I cOllkn!s .. n;'lviWliing suldircdof;i~s, Jnd ext:cuting <lnd I 
. i vii.'\ving ffL>\ i 
I i;'uif Donuol . ! ni;cck;ry and hk rN·mf~SJnn(.itm;i~i1~if~{ghist~:;·~~··t1E~";f""·! 
I:.';. (AJ!) (Ali) i dired.ory Thlt; glv(~s <'l wWt an th{~ rK~rmi$f,iom Hwt <lfe i 

i "!!} , ~' . " ! l HV<'lHH :'l:<: }Y ',lsmg or (',mn.)mmg the pn:;vv;mt;; Items a~, weB i 
\.. ...... . . .. l~5th(;.l:lgh~yft~thgSi\Vn~fshipgt)110(li!~!~~t:l!;({).~ .. E3E.~ ......... " .. ...l 
1
:::.'. Sn.cd(!f FikAcu:f.;:; I Ci\~ f'<f',-,Hj"'''';''F'' ri·,;,· "c"'l l... •. A }!"'f"(1 t!·, /"!"';{"~l;'n~ f~l", ! t' ( r ~ ~ ...... ~<!~ ••• ~;.)( ... ~-". ~ 'J'.> :',,<U ~>~ .. ' .... :(, .... J .:0./ -...·:t.;.~~ ... /)!t: ~~.''''''' ~h.", . 

; ; 

1 !}cr~n~~;sirms. By, uS,ing this accc;:;s, yO~t an:: creating: ! 
! l HH.fivn!ua! llernHS~!Gns nuher tlHm o<;mg the predd'ined 1 

1!:.·.··sr;·~;d;j··U;;.ctt{:;!\'·)\·{;C(~~;; ·······I·~m;::~!t:;:f!;~~;~;t:;i·;;;;F;~1.···Tt~·~~~··<:1ti1"i;e"~i;;~~a~:(;'ci;;ioi:;1"llB"ii;;·····""w'l l dirCC{()IY ptrm1~sionf;. By u<;ing lh15 access, yO'U are creating I 
!,'.. I individwli }"Krmi%inn?:> rather th~n using the preci{d1w:d i 

.. .. ....... ...... .'. j pem~i%i()ns. . ... ~ I 
'hhk ~.l flk ;cm{t nh'l?£fHf~ f~{'rmh!!h~m, Al'~ibhk ..... ....... " ....... , 

hldhhhmJ I*'t"rmhdtm 1l1'~t'riJ.ltion . >;[< 
..£bbf:t+, Ildbm . .' . . it· 

} (J ! R~Ad 
le~y1. .... ......... lWrift; 
t (X) I ExeO,lk 
[O?)·::"::. ........ .. 'r6det~""" 
j (p)"I"d;';;;;'ge'f)'(;r;ll;;;~;')!l;;""'" 
["(6) .. ·.. ··i;{;~t;,{~·{:~.F~t~~;rsFir; ........ . 
1'~Mt' ~,1 h%fhhhmf ~'nmh~"lnm, lW!! Th('~. Abbr-~·d.att1m1< 

····,·,···········,~········i 

....... "'.-........... ~--.......... ~.-.J 

.... ·-=··~:==.::1 
... :::::.~~:: .. ~::::::~.'.:J 



on the 8flme network. 



nwdmn!y 
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ptlhHstl(xl cryplographk proguuHf; to provide f;ecurity. Each WOd:i:1 a IlHlc difTcrent from .. . 

encryptirm me!hoddngk~; induding f;ymmd.fic keYf;, a;:;ymmetri{; keys., and a random 



impknlr;n!J!inn~ 



.. :. 

ci1pahility. Yon must. be tHftfhl not W ennbk routing within {he networK opemting system 



... ~ ..... ~ 
/.//' '~, ... 

,,' .. /. ..) 
: .. ;:)1 . ..,............. #,.J'~""", 

, ........ ... "'.-"~ .. "-'-..... ", 
\ 

in{t!i1H~~ \ l 
network i 

/ 
/ 

,/ 
.. ~ ..................... / 

Flrew' 
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/, .... / ........ , .. , .. 

"'7-ij(;£0'~~t:,ij ......ls3./c'?~,~,i~~.:::1;t;:.;.g·;~·········~.(. ~~:;~'/\(} 
screO.,n.m9 t:;\ml:: '~:[';.". . ,ry<.>,>"" " . 

rouU:sr <.:;." '>:.' router ' ..... , ..... ~ .. __ .,./ 
.." Screener'·· host 

fimwaH 

rules. For example, you may choose WH to ~mabk~ <lny incoming rr conned.ions but to 
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T'<.>.t:hnobgica! f1ilH!cS nn.' !lnCn ih'~ c.;j~iv;! d;silskr~~ fo aH!icip<lte Mid prepan~ t<.w The 

simple>;! phw wma.!ly is redundancy··· bi'Kiwjls, hnt~s!nft SerV('f<;, <wd <'!ittTfHHiv(: oHk~ 

nre#kduvm~ <W:!1't Hmiled to ndv;,ork equipnwnt In a hc,!{ '<-vave, you c;:m'f rim comput~'fS 

"vithout <~ir Gondidoning Bn'aktkn;;;l"!!'; don't hn\'t~ (n meflt1 that the t~qnipmenfs actmdly 

broken, tither, ff tl virus fr.ndt~rs yonr ndwnrk ,!.;(~p.;e{ l.mH~ilhk bX:;WM:: you're '1.l'raid of 

sprc-ilding th(~ GHltnmina!io!1, the 9;;rv{~r is dlerhvdy broken, t~ven 1f it hoots up tlne 

w~ognlrhud (egion, you em prcpmf: t<>f \.>.;('<!thcr ff you ~dj("!W YPW" equipmt:nt. you CflH 

prepMe fi3hardwi'lH~ H:!llures 

Tedmobgkd break<.hHvn~ eH), dire<;t!y or iwhn;;ci.!y. be caw;ed or eX<l.Ccro(l{ea hy 

human1>. ]f the badmp operator hafw'i b<.'(~n (hJing his {Jf her job, then a tedwolngk.ai 

problem becomes ?l disaMer when I.h<." scrV{~r'5 !wrd disk J~litS <1ndynu need to rehmd the 

backup1l .. Another bdH~>Y'ior~(;<'lused tedm!c(!t dh!"!:,ter fouid be unlicensed sorhvme. Ifthe 

Software Puhlishers i\::.:mdatioH caldw:o; your company \;vi,th unlicensed J;ofhv?lre on 

c<)mp<'lny machines, HH;Y C!W temporarily in[(mveniem:;{~ yom operation and levy very 

$.le(~p n!1>.~s. W~;, odd w think though it i" iHcWd, that h;:1\;,ing ton many copies on'\:licrosnH 

Viord (; for ViindGws could df.~~;,tr()y your- company, hut if a disgn.lmled employee caBs the 

Sf> A on yeu (the 5P A gels n10~4bf !ts informa!.l(Xf H'l)m Uj:n Eke that), then it'::; <l definhe 

possiHlity 
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i'lnd appfOVe fim.ding 
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rneRt~?wbJy has Ow mp~>! C<HHputing :ud Hch'Yo!king knovdcdge, .he has 10 {~xrbin to the 

others (it! the kam why it'::. H<.>t pntc!ii.::;d to repHrak: (In directO!k~$ onto another servef vi.a 

a modem or whnt the nHTcm <~apacity limits fot tape devicts an: This kind of h;chnical 

advice is vital to bot" tile 'W"'OS' of iile pia" and lhe ",,/work administrator', ",nity. 

l'v1uch of the n:~spnn$ibnii.y f(}f ;;kvdoping Gnd implementing the plan v ... m likely w~t on 

his shoulders 

Tlw 4~3im~$s M~Hl~gr( 

The business mflnagn might have {{) Jet itS another Und of vnirt~ of rrm:;Ol1 As the pzYsrm 

with the hest irkrj of the (nmpHY I!nanccs, the hH$i'ks~ f!liwnger !-Ius 10 takc thl,; pridng 

company tan spend on a disa$k:r phn A lihoHgh il 'No!.dd he nke tu believe lkn there's 

nn limit {o hHV muchY(>Uf Gomp;wy is fHepan'{j !o s{wnd on this 'Northy Ci'lUSC that 

simply isn't pnwtkitL There's no pnini: In the comp;:my Hlnning short on opemHng 

eXp€5nf,t~J> i!l mdef to OV{'.f·,prqxne fhl" difian{<:y· it's Ihe jub of the husiness munagt~r to 

mnke nure lint thi~; d<.wsn't happen. The p{~rsonnd fnanager \vanfs to makt~ sure the st.atT is 

able tn >.v<)rk mid the network il:dmini~,lrntor ',~,:ants to keep the n{.~hvmk going. hut the 

buslm'.ss manager is responsihle f;:.H making :·mre that the company doesn't gu bmh~ 
Hlmmng the."le goak 

Pntt of not going bw1-;.;; in the nICe nf {n~;a;;kr !.ies in m;1king SUf(; thM uppropdahJ 

iwmranc~' covers the pO~f.;ihitity. The bu~;ine."ls mani'"!ger should hdng aU rdt~vant 

insurance inl(mnahol1 to the meding, tnduding covewge dafa (.If the n."lHo\3t'ing: 
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T!-l!;~ h!.l5>ine5f, rnan<'!ger C;1n provide other irli!HHwtlon thaI's u:::dhl to the di;.m~;ter plan A::: 

lh{~ person in dwrge (d· pwdw~iHg. lh;; btH;inc8s managn dHJdd have some bnd of 

inventory (If the COmpiH!Y's hnn:hY<!n~ >-!:s,eh .. even if ttl!::, tK:twork ndminisf.mtor knows 

5.2.1 PR.EPAHJNG FOR ViRUSES 

'Ncredt taking any ChtHK.es (>.l!?;:c of their ma<:hin!;:~., had teskd positive for the vitus., 

ir!<:::idenL:lity, and aU Wf;:re st~nd"(iJone" exC{~pt flJf one on (l j~ne to their main oHice.} 



drive I'm nntintbcted yd l do <l DI H and puB ofr the Oks Hwt r need, reading them on 

hold. 

{;":heckbg vihen they first bring them i.n and bcfore sticking th'<~m into n Hoppy drive. 



Then if,,; up to you to vim"'~-K<Hl the !lc'ppk?:> as quickly iiS pn":-;ibk_ Do it early in the day 

ifyotl em so !hat p(;opk dun:! <,ial1 ducting the fh!ppy hin hecau>;c ofrldays in getting to 

ww their data ffynu'v{; got an CKtw ~:;t(lnd·ah;,tK~ machine thntyou {;~n H?:>C n:-; the Vln.IS

dwekcf, <k;;,;o F tl<)C iw<f nm (he virus clH;Ck~, on any machine that yot! kn(HV i::; deiHt If 

H' you f(-}lhn'l tid.'; pron>jure fbr <'VtTy floppy that comc.<; in the doo!" of yom offkt\ Y0U 

8hou!d tw able to prevent most vinl::; attack::; 

EduUlff v.~a.~·, Educating yom i}Sers ({botH VHU8 attacks goes a long way kn~'ard 

preventing vims attacks upon your network. Ten them wbH vlruS{,;s ~H\ v,:herc they can 

umw front. what they can do, and fin'?,; the IneaStlH.:'l you're instituting win prevent 

Fin:t, bc!~Jre scanning <'I_ nHv:.hir!(;'", hm-d disk, f()fmat a Hurpy to be a sysH~m di;;;k and then 

copy yom favorite 'virus ::;canner onto the Hoppy. NexC cdd ho01 (turn the machine off 

and theH back on} from the floppy to restart the machine. Then nm the virus ~cannet. 

Why cold k;ot th~ .. m<Khin(~ fn;rl Some viruf!c::; cftn Cake a feh-oot unle~.;;s you\'e ad.w~ny 

tmnuJ the m;g:.hine off 

Sewnd, nwke Gun? that ynu update y{)W- virw, '::>canner H~r.Hfady. Mzwt nwkers of antiQ 

vims sdlwme nm nnS~3 of updMtA vims::>ignalurcs D(n~'n!oad thcserm a wglliarhasis_ 

Rt~nwrnbe?", tht~rc's no genedc "th?n/:> .a virus bin-I;:''' signal, most SCIUHKrs ",vork by 



A nz,twnlk is H cnHeoion nf tkdrkaHy·-polwrcd piece'; of equiprnenl., crH1l1!:.cted vIa 

cah!e~~ fmd running programs. In onkr fi.n the nd.t\i<Hk 1.0 \vork pmpedy, CV{;fY p;ecf~ of 

the netv\f(.ifk nmq ',vrJtk propaly Nd\vork preventive mnhHpnance (NY~d) h c(lHcz,med 

~Nith anything thM can be done to pn~vcnt any cmnponcnt of i1 m~hvork from fili! ing. 

A rn-:hvork is not just comptHCrs: lb;;rdbH\ NFM is not jllst c<>Hcemt~d with h!o\ving dm;t 

out of PC~. Fad~ cnmpunen! of tile ndwnrk {cahHng, f;cP.Trii, \s;(Hbtatkln~, peripherah, 

and $0 on} hal> its {l9{rl sp1;~chl US;~I·W and !rmin!(:H<'l!K(~ concnns that must be denI! with in 

Whik, prof)!;;!" prev{~ntivc !r':ainteH(mn~ of Hny sort provide~ the opportunity t(} detect and 

correct problems bd(m:. they become lhibre;o;~ it cannot prev(~nt all failures. Just <nl no car 

ddv{:§ kHe\,'('r, no network nms fon;".~ver AI! a good NPl'vt prug~<l.m ran do for your 

nNwork i~., dt;k{~t and prevent morl'; prohlems than if NPM \vere not done No NPT'>A 

progUlrH can pns~;;bly detect and prevent an fi~ih!res, and eventuaHyany netv.:ork wi!! 

have to be n:Tlaced 
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docunwni.ation nHlsists or a fddcr hoiding u::;er's guhks !hr smne of your comrutt~r::;. The 

," ~. 



/icponER 

[veri piece !if equiprHell1 on ynur I.A T'''') !eqoiH}S ciedric;'l! po\ver Evcn Ow hobf< :.wd 

~dAUs that do not phg into AC GH!k~ts get their power (10m something else that Jnt;~ 

plug inti') Hn :\C outk:! Thcre rnight not be nUKh you <~:1n dc, about the powf:r dlC utility 

company pfovidf~~;ynu< but that inueases the imp>'Jrtanu:, <A. vdutt you f:an rln. 

Until you kno\'v' yot! hav{; good, dean PO>.'vCL you ahvays h(l'v't; to f.1.ctOf power pn:hkrflS 

into any troubkshnoting ~:ituation Hnw eno you !nnke sure you hnve gOQd, ek<lfl po"",'{:r? 

Hm;e this infbnnaUO!1 <m aetnaj tests of your power, not Y}meoIH/s cJsua! asse~sment. 

iJuplimte If 

Mal-;t; Surf: <111 your '<}/mng dn::uits ;'lIT equivalent Don't mix and match cin::uh~ of 

diffne!li k>;~d capadtic~, l.H put t'Nlce as many ouHdil on mK kg m~ on another-

i'vbh~ SHfC YUH have an up~l£HJi1Jt; Hoor rbn thi'!t indudep, ~he electrical '0Jiring diagr<'lfn 

H should indic(!tesNnere th~ circuit breaker rmw! and (H.!tids are, and should dearly slim v 

which OHfk;fs are {)!1 \vhich circuits 

nos mul Don 'to; 

0;H1'! jnst i1ssume thM you II;';'vT good !HHHT Und ;1\ lwen te~kd, a%ume you dnn't. 

Sh~Wv'YO!.lf cnnn:rn (or your LAJ4 SCPicr and aS~KH;i<lted oluipment hy having a ~pedal 



Uf~V SrSTEAI 

Do It Right 

EM1. 

Duplicate fr 



Computer viruses are no! supernaturaL They p<>ssess no intelligence and can't po;;,~ib~y do 

be H boot disk fn tnfee! your mm::bne by kaving it in drive A while n~booting, Any 

infected disk might do the tricU. 

Hke n I on it", but 1 don't knol':>} that t hring t.lw fkppy hnm~, and "t"irk it in my floppy 



If you only h(lve enough budget money to tcst f~il.hef the !\C f.l(>WCf Of the cahling, get the 

cabiing trs-ted fhst Thcn~ b less that (;an go wrong with At' power, and almost nothing 

you can do about /\C i.H)W(;!" pmh!crn;.;. On the nIner hand, there are many things that {:an 

go\vrong 'vvilh your cibk plant, {';nd there fortunately arc many things you can do to fix 
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instn!!ed propedy Cfo~;sing wirc~;> untwisting the wires too far from the C{)nncctors, nr 

not secwing connections propedy can kHl any cahling syw:.m. A qUick survey of your 
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'While it is [10 easy n;.:. to make, unplugging a tdepnOHt from a data jack can be avoided. 

no Vy'i~y that your computer ::;),::.,km (lnd phone system will not change in tht=: next few 

.. :. 



in (l :=;ervrr and cany .rt hptnp around to cach port to verify that it can cormed to th{~ 

~omdh!nR in tb~ wiring, it hdp:=; to know if the light un yom huh or t>AAU is supposed to 
" . 
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there wns <l good chance of <'letnally km::ing dust and dirt into the cracks and ere',Aces of 

against iL 
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contiguu:r!.innB of the worbt.·l!ions There arc so many things to u-ack that thc effort is 

ha~ a HNe or VTP port or hnth, NtC hJ!.w, (lvaibh1e card:;;l(lt:=l" avai!abk drive bays, 



.- ~" 

eanh, SCSi <'!thpter'l. and so on), rnnu~e type {PS/2 pod, hus card, or seriai port). free 

ju;.>t the keyhonrd and monitor on the dc~ktop. 



EVt~rything thM is true f:;r npemting :"y<;tem~ is true for application prograrns, To mah~ 

8l 



·,:. 

I'm k!~TV of (rwJdng nw CH.:';C on a \Yorblatinn, nnd lht'!cf<)rc f'm pmcHc~lly krdfkd to 
. . 

31 



.,.'; 

hrand pint<;;n~ Ciln only <::.him to cmuhHt' Ib;; pfbt(~f you know yot! ollght w buy .,. ~ ".. . .' 

pdntef. 



regtdm has!s. CkHn off the corona w~res and get any excess paper gunk OHt of the ked 

~.L4 f:NVIRONMENTAL FA("fOHS THAT AFFECT COJlHPllTtnt NKfWOHKS 



Fiber optic 

....... _----------_._ .. --.-- ---------_._ .. ---.- .. 

Les:, nc~"jbk thm 10Ha~eT, u~e:, 1t HNe conm~dor 
to honkcompuf{~L:;; iogdher 1\iust h{~ krm~n.ilh::d nn 

R;'gid,~ dnes not l·H,;od 9.'dt Mound ;;:OHK'rs No~ used 
too oflcn~ AUf c<>nnectof 

.- .... ---------_._ .. __ ._._ ........ _._------------_ ........ .. _' -_._----_._-- .... - ........ _--_._._ .... _ .. ..-_ .. -.-

r}o~~s not do .,~'eH in tigh1 changes ofrcdirection 
Carrie::; di'!Ut \?:s:tt('me dj~.;tancc!-l. Efl~-dy brokt~n< 

k'H:dl,~ 
... ~ <: ~, .. /. -'-.~ .. -

100 meters/328 
feet 

~ 8S H"H'::ter;;;;!6{}7 
feet 

..................... ,,~~~~ .............•.. -I 

2 ki!orneters 

Nnrma!1y in a 10chd room, the NOe is a senm:~d room that l"l f;quipped with different 



Ro,mn ('mulifhm,~' 

ComptHeH, and other ckr:t!ic:d equipllld1t do Hot !ike humidity, h~5at, or extreme (old, so 

you ~houlrl he very (Hdt!! to regul<'lk Hl(: U:mp(;1'ahu(.' d' your Noe Wh{~H a compuh>f 

o'v'trhe;;t!s, Hw}c I::; no gU1H;ln!e(~ that dw data on your ::>{~rverS can h~ Sl'!'v'ut 

BeuH1:=;c computer equipment i~ very sensitive to moistuH.:, you nc(~d to tH,e a tbrm of rn:. 

H~cd 1n pul nut fhe~ qniddy and safely., "",hik minimi;:iHg ttw pntentiHl dmnn!:v~ In YUlJr 

(Omp>.ller equipment 

Minimizing [';J~>driulf intcrferflta 

Ekd.fOn1agndk intcfference (E~,An can wre1lk great lwvo(; on any type of compt!k~f 

equipment You might ht (fwme of (:ertain type::> of speakers tha{ are nwgnctkaHy 

shielded to prevent e\ectric;;'tl inled*.:retHK lhnvcvcL, rna-gnd::> .and computers don't mix, 

so !.hi~, (:uncept tmn}fHmatdy dO~;;:Hl't m~~~;;hwf.:H \' om .altnn<'lhve to this is to keep aU of 

yrHJt'computn !;~qdpnH:~nt .;\\vay fmm ;my dcdrkal {kvin~ that m~y interrupt the 

romputing pov'{er of yrmr data 



.' ~ .. 

(]IAPTER SIX 
!S8ii888!J.~.. u' .. u. I .. U .. I 11111WQI_ 

6. t CONCLlfSION 

compUkr systems in various departments of F.1JT \-Hnna, there could not have heen a 

! strongly n:commt'nd that this prOfect "FRCW(JSIJJ Lt~N SOLtrHONS FOR ANY 

ff7 

.. ' ~;. 



campH!,>';(l n<; H(.t to dehy theh project work 

f ~NOU1d ,~hn !ike to n;{ommend th~{ nniX thi<.; project bas beel1 lmpkfm~n1ed, a shnllm 

one ~::'!1Ou1d EkewiMl be iinpkmentcd at the rUT Minna Penwmel1t Site. 
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