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AllSTRACT 

Vui(;(~ over Inkrnd Proioc<)l (VolP) is a brand) of Tele(;<,m1l1Hlnj(a!.i~)nF:n~;in<::<:rhg 
"",!tieh c;}lTk~, the wliok pOPlJ1ac:.~ abng beCM!~,e or ,t5 impc:rtu1c:.~ to (,very person in 
tenn::> of conne(~tmg to one anGthcI, Over time innG"ations canw and :Jljnmtmi~:"tion vla 
the internet beuune pO~;f;iblc However, iUl organis;ltiun dil! had to !yi a !and Ene to 
(;umml.micate \vith tbe outside 'Nedd, How posf;ibk is it !,o make;· if packet s\v,tched 
net'vw:d.;, becofn(" a tekph(}!l(; in a Local An::<1N!:[v,'(>rk CLAN) v,'ith<)lJt dL~nlFt.,ng (he now 
of Jatawils til::: chaHeng<: in hand. At th,: end of th' pn:>je:;:(, it wa~~ di~;covertd that v,'Un 
SGln::: modification of t.h<.~ t:xlst"ing configumtirm:,; on the router:;; ;:tnd ,,,\i,'ikhes in the 
n,:~twGfL. HUri the incorporation of;J C"l! \lmtg.d ink~ the r;;':;:i.vyorL, the <::xisting LAN win 
bec~~rne a 'In I P a:, "vell as a Honn:.t] packet sv{itching LA!'·!. 'The project Viil~~ k:skd on a 
simuh,tor and '-he n:sulls<Nere positiy(~ showing 1"1);;\1; v(ri;~:c:;:Hn h~ iran;,;mdkJ ,vithout tb,~ 
intemd 'in aL.DC<: 1 A1TH Net\vork SOn1<:: recnnunendatiUl1s were lnad,~ that ttl<: project be 
tlken further to a \.letropnUan Area Ndv·:urk and \Vide /\,'eaNct\vnrk ;1I1d aLo that the 
:;cb.>ol provides thc nec::ssary equipment and bbomtnric.'; tin' testing ~;uch pr(>jc,;:~s. 
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CHAJYfER ONE 

IN'fnODDCTION 

with anothn lnan .. f)ifkrcnt means like letter v.;riting, emaiL, etc .hdS C'volved over tirne to 

Vu1P arc IF telephony, Inkrnet telephony, voice ow~r bMadbwd (VoBB), hroildband 

translnitted Vi,l the pad.et sV/ltchcd network or cornpnkr nrhvorkn!thcr than the Public 

/nea Ner'Nod:.s C\VLAN). One should not b:.:' (kceived by tht' word IntcT(K.L 

I 



acad<:mic environments 

; '~'l p. 

1,1 Objectives 

cnnununi:.::ation 

<lbk to ckmo,lsl.rate ,1 sirnpk Voke ~)>,;{'r rntcrnd Protocol CVoIP). 

Ll Sign inca nee of the study 

, . 
aev'/(:cs 



1.3 Principles of Voice over I P 

on tbe networK laye, of the ();SI !vlodtl 

1 A Advrtntages and disndvantagcf}, 

~/ R,:;dnced recurring carrier ch;uge.'; 



exist or crudely udl 

,', .." 

IOrV./aI(j·~ng. 

fS l, 

maintenance service::: v,ihde nJloth<::'r rmmages tb: Internet. A v'rs~m t.rained fur the 

liHk training, 

One mnjor disncl',ant<:g<::: d' \/oiP L the initid cast flf selting up the ndwork,Thi::: 

, 
q 



1,5 Methodology 

fwd the IF' tekphony is incorporated into the ndv,·ork. 

Next ';s the contlgurations nrc tb.:n testing .At tlK: end cd'the project, communication frotH 

one end (}[ the L AN to lh<;; oth:.:~r is e--;p<c;;:kd tc', be possible ei'.hcf by ;;\ pmg Of a direct c;llL 

1,6 Scope 

This rr(~ie(:t intends to probe into the ",vlrys, wlwts, \'>'heres and l-iG,>.!s of VofP in 

5 





CHA"PTER T'VO 

LrrERA 'fUH.E RfC'V IE\V 

2.1 History of V olP in Brief. 

of tim<:;; tG dbl the rcceiver's phone nurnbec This l:WUOil'.A·ilS repbced in 1896 'vvith 1.h('; 

About the :~iln1e tillh~ tk tmn::;iuor \V;;\3 invented. « nwthernarLiau Dr. (J;mde 





J\o\',,' HMt th<:: grrmndwork has betn dncullH;n;.ed. v,e can ex,amine rhe ~-,hnrt hrief of 

~~t;tncbrd in their nmting equipment. By th~; cnd of 1999 VolT' ca.lh ba.d yet 1.) totiJ.l 1 %) of 

2.2 Theoretical Background of\/ofP 

B::fore digiJa.l networking took o1'f cveryone tM;.\ to usc the one !!rod only POTS', 

nl~':; histor:>, of the circHit~switdK-:d phon..:; ndwork. 

'T'):;e roots of V dP gu a.n the ,vay hKk to the 1 :::;7n,<;. 1 I'll 0:79., ;\kxander Cirab,rn 



become a reil1ity_ The first tdcphonx' cqu1lnn::nt :,vas imahguc. J-jiiitouaru and technicians 

Digital networKing h"'j" tdephorles :,vas invcnkd in ti1<:' 1920s, but the first digital 

the PSTN at'> ttt<:: antithesis of '/011\ but it stiLi remains the H<lndard of q:wlity by \~;hi(:h 



/\ good bilSic iHustraiinn of a POTS circH,t can be ti'-llmd in an ok! primary schoo! 

rrrto 3.udible sOHnd.s [5j 

to transmit :<ounds OVd hng d,."tancci. The piGneering \vork of i-h.rry T'~yquist in (he 

mathematiudly prove Nyquk':c; smnpling lh(;Ofnn. Their \vork is the fimndatioH fur '.,,·hat 



2.3 A.naloguf' and [)jgital SignaHiug 

.. 
In.1gnt 

L! 



+ 

T;:;)~k~·r .................. , .................................. : .. 

()r. ~1;~:na ~ 

B~gnt*l 
NviS"" 

Ampliii+< 

\::. 



or a fL 

.. 11. 
t)1G 

O~;pin.:;i 

f);r~~tf~~ 

Sflmplof:' 

F1":::~r:~~ <its·d 
:<:~~G{rn" 

. .... 

~).~ ~) 

Fh~:' pf}~) ~{::.:{j 
':';C~(:\)::":" 

2.4 Local Laops~ Trunks. and InterswHdt ('ommmtkation 



1. UJ2J 

15 



from any data application, 

\'/(!V, Manv anlJiica<.ioHs hav(; ~j!rc:.dv bc(~n Jevdnpi,;~d fC>j" Hi(: V (lIP solution, (~';;!d) of tb.'m 
... .. l!. • 





endpoint dr.vk~e is the IF phone 

13 



The secondmdhod is G()nn(x~ting !.he GOnlputer ~~ys!.crn to the If' phone ;;.:-;0 thz:: IF 

ph(}n~;; in tur.n is connened (0 til.;:: :;\,;,IJC1\. \Vi(h ihi:.; ,;:onnu;{iofl, the cornptHCr :-<yskm and 

Figure 2-6 belm>,/ sho\,',,; th:: LAN '",ithr',ut vo!ce <.'il.jx·,bil,t:li. At the <.'nd of the 

['1l\ij(TL the .L/\.N is going 10 lx itS ~;hown in Fig.Hr(; 1. i. 



( "1'1' 1.. orI'F n 'l'lrn L"J"' 
_ .. :J.~I}\'I"- . i;l:\. .8. j·J..l'\..l~l~ 

3,1 Physical COnlwdiou 

First on the lis!, is the pr)\\icr connection, The r,:)u!;ers, :<v,'it:.::hes and ('omfnLr 

20 



~ Rolkd cabk, 

pin::. 4, 5, 7 ,md S are now u:;;ed fc:r po-,;-,:(" 'fhis nowinrphes ibH an r<hcnK:t cabk: now 

21 



.., ..... 
6 "'" L. 

:3 3 1 
4 4 4 5 
5 5 S 
() 6 ~! 

'" 3 
7 , , 

0-:' 

S x c S 

Op,::rating Sys!.cm,. lOS begms. 

3.2 CouHguraHon 



configurations, dw ringmg tones, speed di,lL, rnonitor lines and uthcrs (k-pcnding {m the 

quality of the fP phon>:' in t,:';C, 

It brings us to (l command j m,~ tn conti-nu(~ ... 

Roukr> 



"'\1'a;- l oo:()(): L2.735: ';;,U>TEPROTO .. :,)·UPD()' ... "j";'-..i L;m; pr~)to<:d on In! (T!;lC(' VD!i"\lJHO 
, ch,mged. sbte tG up 
;<A,hr ! DO nO:lL739: '>d.JNFFRCn'O-) .. Ul'DUW'N: Lin,;, protocol c·n Tntcr!~i((": iP""6,rnpb, 
ch,mged. :;,tate to up 
»?vbr i 0i):0{): 14,73 I: ,'.·:.,tr;-',JK<5 .. ('fL\?--XifD: in!::-,.!;)C'; FJstriherndOiL. ,;iDni::(:d sut£-:' 
«j a<.lr(;ini:;;rrali.vd>' down 
*;\1<B' j no 00: j'';}.735: '),;,L·INX .. S-CH}.NCiED: lututi;('(; Fa:;H~,h('mdn:{" ('hanged qa;{~ 
t~) :,dnul1istrauve1.y dmvn 
*?.,{;)r i O():Oo: 15,107: ';<,s\'S-5-RFSTART Sy~;:('m n;surted .... 
Cisco JOS Sothvan::, 2600 Sot~v,;;t:'(: {C?69 k\I)VENT.ERPF:TSL K9~-:;...;}\ .. \J), V(','<;jnn 12A( U 
\L RFLE:\.SE: SOf'f"'NARE U'c3) 
T",dmk<ll Support: hHp:/i\,;w\<",(i';co.;;(',n:!,('chsllpp~)l't 
r::opyxight {c} } 986· .. 2007 by ('i;~('o ~y~.:;t~!ns,. 1.0('. 

C;(:mpiled TtK~ 24-Apr-07 153] by prod~n.:J __ .k;3Jn 

':'\1ar I 00:00: l). i I (l: t~;)S;\;\lI<;-('OLDSTART: SN !vl P :lg<"nt on ho,;,RC:t;«,l' i:< undergoing 
i! C(j'id st;;~rt 

"tvhf I 00:00: l5, 7:31: '>H.·INEl'ROTO<)-UFDOWN: Lin(~ rre:toc(.j (;:) In:('1'[;3,(::; r;;~<;(F(ll<.:rneW;l, 
rhHnged stat~;: to d() .... vn 
""\1a;' I OO:O\): 1:5,735 ;:q,.rNLPRCIT()-5-CPDOWN:!...;:lc prDi<:>cd DB 

Int:-:rf:~('.e Fa:;tf~th:::rn~t$.)/O~ (:h~.Bg(:d ~,i;~h~: io d~)\),."B 

R~)utcr.>t;-nabk~ 

Rouk:'fh:onfi E<HC h::uni:)al 
I:.nl:(~:- c(':nfigaraHon (:~)~lnnand::,~ (:ne p(:( hnc. F.nd \\r;tl::. (:>trL::? 
F~oDtt':r(.CG;}f'ig},l,:.t~n:;.:: {:.o:}~~{)l:;.:: {} 

Ro;rtex(c<)D fig- lii:(". }#pass9/orJ C~S{'() 
l.~_out~r(~onfi g- J inc )#1Gg;n 
R(r:,<f(~:·(('(mtlg .. line)!'l;ne \'"l)' 04 
T{()1.H{~r(con fig ... hnc )ffpas::. V.iOnl (; ~S(;(~ 

Ro:rter(config~lin(')#1cfP~1 

F~Dutcr(config-lir:.e)f1"t~~.;t 

F.(p, .. H(~r{(:nnfig)1tb-u(~rfac(" ;:;::stEthe:-oc{ OlG 
R()we.r{config .. if}ihw ip ;;ddre,;$ 
HJ)Ht~.:.~r(conf1g-·-if)#t\:it 

R;)uter(c(>!lfigh:,iinterfa('('; h.s: C(h;;rnet OJ:, l;) 
F,'~)ukr\config<;:"b1nH<.:n<:2:psul ::l1;on (kq I Q 1 () 
Fou:('r((()nng .. ~;:)bd'Vip a(kh~:;:; In .16.1,1 255.25j,h5,C; 



R;}(lten(:;)nhg-:mhtflHd'-::S(':'ipi:)nRC)UTEl::'dLRFAc:r FOR VOlCE 'If/V·'; 
.RcHer(e()nf:':::-~<Bhin,i;ink;,b('>;; !astEtiKn;u (J/(),SO 
RZHlkr(c(lnfig·,:;ut;<;nii(k~criptlOn ROLfE iNTERFAU, FCR I)XL\ VL,\·,·...; 
F~G;~.t~·{(c(':nng~sahLt)#cnc;rp:;uhHi()n dot; <) 50 
ROD.t::r(~onfig-;;ubi:Ofhp addres~~ ; 7'2 I6.·:~.; 25:5.255.2)~~<O 

i{out~~{ (;onJ.~g··:~;nt·.if):;(~xit 

J:~.("nJrc!{('onfig)#R{)uter rip 
H.oUl(;r{config-rGt:J(:f)#netv\iork 1- 72..; 6.0,0 
R()u!.eri.c;)!l i\g. {(>i.;t<;·n#c'( i 1. 

Routcl'(e:)nhnhp dhcp ~,,<dw .. kd-addrc:;;s l·7/..! () 1.! 255.2:55.255.0 
RGUkr(configYip dher C'(dB<.':k,d .. add!<;.:;:~ 1?2,l6.2.lh5 ):;':;'?'5~~.O 
R<:Hl!<;r(config)#ip dhcp p<>;)i VOICT .. SCOPF 
Rc~ur.er(dh;.::p··c(~n.fig}Nnetv;/G:·k ~ 72.16. ~.O 2)~'.255.2:55.0 
R(r~itn'{ dhqH.:odlg/dd';;u:dt,wuiu· ! 72, i 6.1.1 
I((nater(dhcp-(;onfig)rroph~-~H 1 :50 ir 172.; {) "{ { 
Fz o;~t >;;;~(~n~('p"{'()n fig)fi d n S r ~;c r\·-c;" '~")')'.2 
R:)ut<:r(Jhcp-coof::giiiip dhq; p<::::)i D.'\.Tj\ .. SC()P{, 

EDutcr(d~;.(~p·(~~){lflg)#netv~'{)rk 172.16,).02».155,25).0 
p{?l.(i(·r{dllcp-wnfq;)#ddi::.u Ii· h',i)t(-r ) 'i 2.16.2.1 
R{,wer(dhqHX'l'tfig)ildn:;os>;;tver 4.2.'2.) 
RClijXl'( dhcpo('onfigj#'/ 
{.~·~~S ~:(S~5-(,()NF;C~ __ .t ('onfigurtd f}~\)!n (:Dn:;('~Jc hy cons~:del.~.o:.H:(·:rt; 
R()nt~:nV-c(':py run. start 
D{~s!in~,ti0n fikn;lmc (stutll}h:onfig'!? 
building ('(ml'igny«tion". 
U)K-j 



H.zn:terff·conftg ~. 

Fnkr c:;)nf)g-~ir<;h',r: (:mnn:~an,L, one p<'f i i,)(':, E.,;;:! \vith eN n: .. ;:z. 

R<)D.te(c(':nfig)Nt~:;lcphony 

ROtHcr( c(:·nn g)!/t~ j~p hony~s~n:ic (: 
I{o·~:t::::r( <~ord~ g~tel::::pj~ony}f-;n~ax ~("ph(H1C:~ 24 
RZHlkT(c.~)nhg-kkph()ny)iin1~1X-dn ,is 
R<};::.k[(C('l:d'ig·kkpl:mnypi<',:ld ') 

liSP Sd:x; th:? fir:nl\VJl(' h}~,d fik h)r l1SP'" :wd JUVIP phone::. 
7902 Seb.:t the iinnwart h:d ftl:: f::::r 7902 
7905 Sd(:(', th(: finm<,':l((: lo:ld f'ikbt ':'905 
'N}O Sd,xt !b; rim:w:n·,,· load fik; f)f ··i\·kck,kr 79! 0 pi:(:,l)t:; 

7912 3::b::t th::fim;\v:l;';: had nIt br 7en 2 
7914 S:::kct the fln:)wa;'~: had tlk I'm .sidcc«;· 791·1· 
7920 Sd:::ct the fin:;'>'/;),'(:: l;),,::{ Eik h){ 7920 
7933 Sdtd thZ' f'trn:;",;)Tt h;":d ftl:." fur 7933 Conji;:r:~n(;:: S;.}U(ln 

7936 Sdec; ;ru; i'irn:w:l((' hd Fik f:::' 7(})6 

79((i.,7940 Select the firmv.are load file k'r Td:::',;~~~,kf 7960 & 79.+<} phonb 
7970 Stkd the fmn"',m.:b~:d fik I'm' 79)0 
7971 S<::kct th<:: i!rrnW;)T<:: lo;;;d f'd::: C,};' 797 i 

R<::ut(,f{confg,,;dq/t:')!ly;;*im.d 7960 p(iO:~OSi){)OSOO 
R(;!lter(c(}nfig"t,.::jephonyWc;':."a;(~ cd~filc;, 

C:-e!ltl(:g CNf~ t'iks 
R~)utu~vmhg-te1ephony)i:(' >: il 
RGt:<-r( c(mfig)ii:::phonc? 
l<'~)~lter(coBfig:)*~e-phon~ ... dn 1 
!'bater( C{>D fi~:· ('P km,c .. dn iN 
~),Lu' ] OO:09:03,7g}: '>,;UNf»t)PlX} WN: lnkfblu: q)k'r:e iLp DN i. i , ch:r:::q,xl stlte 

H_()Ht{~r(("on.fig",ephen("~·dn);~·:; 

Epl:(>;l(~ DN ('cdlgurat;<)n ((mrmJnd~; - conf::;,:!'<: phom~ 'lin:;$ fen :::pbon:-: 

R(>il(t:I(ix,n.f'ig· q>hol1',:>d;;Oli'!nmnb::;' I GOO 
.R.()uter( conflg.-.(phone--dn)#e :~.1 t 
{{t)"ut::::r( cOirhg:S#~phone~dn 2 
Pnukr(. c~)nf; g-q;h,)HC"d;; )'iepi)())'!:-:-d:l ) 
"'(vhJ 1 00:09 J~;3 7l: <j;,LTr--:;X-:q.TPiJZ) \V!\: lllterf:;;:(c {-P'.:(>:l(·: ,dsp iY\ :; .1. changcd state 
R(:m;:f{;:onfig"epkm,>dn)ikph<)!l(~·d:n 2 dual-hne 
Reuter( CD!! (\g"(:phG!lc-dn)ii ;lUtnbn 100 I 
RGut(::n,:o!lr:;.g·(:ph;)!l.,~ .. dr:}EXn 
ROllju{conh::',}ii;:plwl1<:' 1 

Romu{;;-,mfig .. epl::.cnd#ma'.: .. xkk~s 0014.1 c4g,('71:l 
.P .. ~)~~ter(con fig ... epholH: )#e:< ~: 
f~.:~)uter(coH fig~#teJ.c·::phony·· ~;::::P." i(;~ 

R.(P,Jtcr(confjg ... t~·k:·phony);·f···\·l. 

Rm,k;'iish 
'~!vlar 10;): U:.Y7.·J.79 "<,S'/S·5 .. COt'{FIG .. J: (\.mfigt;fCil from ,x':l::sok by '.:0;)501 

'>;:. 'T'ypt )) s.hc:\~.: ?H r.Y;:- ~~ .i r:;t 0 C s.Bb('(n:ur:.ar:.d~. 
KO:l.(';(#CGPY n;nn:n~':-c()nfjg :;;U;tup~c(:nt'ig 
nestim,tion fiknmw' [i;lar:-q:" e;)u fi?Y:' 

26 



Bt:ildin;;·: ;:oni'i;;;:)f;1! ion .. 
[!)Kj 

directory is ;;tlw setup. 

Switdl><'n;~b!;-; 

S'Ni!.ch#c()nfigur(~ t::.:r:nunal 
E.u:cr cGr:.fig:Bn~tion c0rn~na-rd~;;. ont pe;- iiri(~. l~nd ',?·,rlth (~'>rr L./Z:. 
S~,\"itch{conEg)#v'1~u; 10 
S,,-:jj;ch( (:,mEg·vb:l )i,in::m(~ \:01(:1, 
S-wikh{conf: :::,vbn)#vlan SO 
SW),i <'h(c(mfi g .. \, l:m )it!l:lm;-; D AT:\ 

SV~:'itch(config:~~v'ljn )1iexit 



S~vi: cb{ ('o!:{ig')#n1k~ (10~~ 
S~vit:::.h(con.fig}fth.ntr:(f~l(·e f;~.~~! E,{hi::-rnet 0.::24 
S\yit~h(c<)nf1~:·iniide.s('ripti;in CUNNFCTlfl('.; rOROUTCR C.,\LL \'1/\('.;'\('ER 
S\\';i:.t::h(conng ... jf)#~;;\'Vl~.chpC::ft fBGde tnH:k 
Sv.:itch(con:::~g··i(H1=~~\)~"itchpcrt trunk <.:n('a.ps.u;~~:.iic:n do;} q 
S<J.;,dl(((mfig·.iJ}!'s,,,'itdrpwi priority extend :n.!';; iX','; 

Sw;[('h{umfig-ii)#s',sitclrp<d ':(',icc vlB! d;)t 1 p 
S\\'itch(cOB G.g- if}f-1s\vjt(".hpor{ lnode ac(:;:s.:-; 

SWltch(vmi';g-l1}iiswitchpon ;lC(~SS dan 50 
Switch(conf:g~!:t)'!~"',il,chpoft \cic(' \'i:3.n ) (: 
S\:.;~.i <'h{ {:onf; g··i·Ott::.:\ ~t 
:Sv .. ~Hch{~.:-onfig)#j.nteri.ac:;: r~rngr f'a;;tEih(:rnet on ~ 4 
S,.Y!lch(c;)Bfig·:;.f.:(;lO?,;n'i:;\~·it("bp;)rt rHo;:!,;' :,C(,;'SS 

SW'd:cht (:onng·;f-;';)llg,;' l#S\V!lChp(>rt voice '.bm lO 
Swikh(c(mf:~-,f","ang(')iis~,.'!lchp{lr: (i{:(:ess ".hn 50 
:\\<':i t dl( ,;onfi g.! f,:·ar:.g(~)i'\Z 
SVd!ch# 
<:'''{}S~{S··5··C:()N·FJCs ~'{~ C'O{:flgun:::J froH1 con ~:~)j:~ by ~x)n:~:,);\; 
S',>,'itch!!('oPY fWlll;ng-config :<tJ,·tup~(onfig 
De~,hnatinn filemme r"bxtr:.p·(m·,j"igr' 
Huilding ccnfigurd;ion ... 

rOK.! 

3.23 Bosh 
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CffAPTER FOUR 

4.1 'Irst 

ROVTER 

lK: :«~rv~c,: ,ir;:1<:st,3Jnps log d:rktin)(: nl'i(;,: 

no :;erv;('t" ti:r:~.(~;;tarnps dcb-:.~~~ dat(~tirn(:' rns(~;.:: 
no :;ervk"e pa.'~~s' .. ) .. '-(r(d· t~nc::::/poo.::: 

cn<il)k :;{:c:·(·:t S $1$:nlFH(S;-;(1:/27bm::FHiKOrq~;F.q(:n. 
(:n;;hk p;}snvord <.:;s<.:o 
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interbc(' Fas!EthD':l(':i\}J{) 

(h} lp addt<>s 
dHpkx auk: 

interface Fa::;(Etf::cr;)ciD:'G.1 n 
<i<;scrip:wf: n-<TERFACE VL\N LAFT(;P 
(~n("~:psulati()n (htl Q 10 
;p2.ddress 1.72.}6.;.1 255.2:~5.2S:~'{) 

interbce Fa::.tEthlTil(·:H}·"().:50 
<i";s('rip:lOn i"(";-j"EFAI'::r VT. A.N PC 
;;::nc;rpsulatio!l dod Q 50 
ip ;}.ddress 1. 72. } 6.2. i }):~,:.? :~5.2~) jJ} 

interface F,dEthc:r;)~:IO:'l 
n,) ip a,kb:ss 
dl:p)O auk 
sr:(C,;-d ;;;uto 
.shl~(bv,'r: 

W:U(:( np 
n:;;t'Nork 172.16,0.0 

ip dhcp C{('ilJ:..1ed·i!;Jdf<:s:; I Tl, i (}; i"/ 2. t f,. i .9 
(p dllep ;;::;.;.chJ(led..;ldd r;;::s~. 1 72, 1 6.2. 1 1 72.1 (). 2. <) 

ip dhcr pooll..A'pTC)P 
nd',vcrk 172.16102:'5.2>:<>5.0 
iicbult·(:ukr 172.l6.1.l 

ip dhcp pool PC' 

, 

n~;·t\'.:·erk }72.16 2J) ~?55.25).255.0 
;:kfmlt"foukT 172.l6.2.l 
dBS"S<-fV(:r -4 .2.2.2 

P:,5";'NOrd usco 
;<)go::. 

pass\\:{~rd ('i~.;('o 

J.{)gi.r: 
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(~:)d 

S\VrTfTi 

Swiwh>CtMbJc 
S\viich#"how rnnning~(;(milg 
Build.ing conngmation ... 

v<;;r:,;ion 12.2 
no serVl(T timestamps log d.Htd·irne ms(;c 
no service lirnes!.amps debug da!.ctinw ms,'c 
no service pass'sonl .. ,:nccyptkrn 

I 

s\v'itcl1port voic.e ~v'hin '1 () 

s\vitdrport access \' 1an 50 
switchp<)yt mode ;lC<~e::;s 

::~\\,j.t(:llrKHt vGjc,e \:lru1. 1 () 
,:>\iv·jtdrpGrt H;;:ce~:;s 'Ibn 50 
~~\\/itc.l1PGIi jYlodc. acc('.:;~~ 

s\vitchpOft vojct;.~ "·/1;J.:~:. J {) 
~;:wikhp()rt i.\ccessvhn 5U 
:<V,;itdlpmi m<xk ;;k·C(:~;S 

inkrfic<;; FHstEthcYrltiO!.i 
~;witcbpon vo;'c<.; vb.n lO 
switchpon. ac<.~es~: vLln SO 
sv.:ikhport HlOd<;; ;'lUX';"S 
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inkrtl'li:e FastFthenH:tO!24 
descrIpnon CONNECTION T"O ROUTER CA.l.L h{ANAGER 
switchpNt nlo-de flo:;es:;; 

lntt~J.'bcc (;igabitEtb::rnetO/l 
! 

intcrfi}ce GigabitE1h~~rnd,D!2 
1 

inter:EKe Vhn 1 
no Ip ,:l.ddre::,:,> 
shutdo\Vfi 

iJ.l ;.;Jasslt~sS 
~ 

line con () 
lin~;::vty 0 4 
I()gin 

End 

buck to the sender of it's ddivery, This shnws that thi} cnnm.x:hon is okay, Figure 4,1 

Figure 4,1 t,..rooel 
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be con:m:w:nicadon '-vithout intt~rfen::Dce behNcen the yoke md data signals. /\ PDtl is scut 

:-:'- .•.. ;~ 

...... := ...•.... 
:: :,:-:.-.. 

. .... ::::: 
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A.t pe2 

{)flt[>O?fnd 

L.:lYU· 1 

Layer 2 



L~lyer 2 

1.aY(::1" i 

1 5;:<;itd: P()1', .<;(::nds ,)ut th:;; j1-;i,:::,:;;, 

The IP Phorw 0 has ,,,u:n !.hH the fnnne r(~c(:iv::;d on it'; FC port ,-kH.'~' not bdcmg to it and 

fnheu.!fd 

L:':Y<:f 1 

1 ,F;;-;stf:th<:md P(Hi linki.ng PC:? nX:(':i '';U; tlKt'i'ar:::(:, 

L;yu2 



At Laptop 2 



At this stage, the reqHe~:;t gets !.oLaptGp 2 and it in turn sends ib r~:pjy \vluch tht PC 1 abo 

4.3 Limitations 

win not be possibk, 

~ Th:-:re was dso the problem Gf insufficient time f(l thorongbly cxt'cuk the proj<:.;;:t 



C:HAPTER FIVE 

( "'(")N'("'l l '"S"l("\"'-~ . ""'I"'!< "R !C' ("'F) "'-1£ "'-1£11:;'""'-1"1) "-I. 'l' l 1"&1'>.: ", ~.' '" .~ , ....... i .. ;t)!-.- .1 . .11~ j\l~_ ~ .j; .. '\. j.'··~I.j.¥~:i.J~;J.",.8 . . ~.I .I~ . .K~_",S 

501 Condusion 

5,3 Rt'commendaHons 

1. ,VO\) ld recommend th,l t: 
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·",The px\)jcn shr:uld be ;Hkmpied ,]t linking up t\VO or mOff L<),-~:d /\rc;;; Nctv1{Jrks 

(LA N::;; fir i nstancc, the t'.."iO campus\.'s of nul' uni"ien;ity bdm: En"i-:;.ed i.q} tn a 

singk \:'01P 
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SOl. j J, and LFYE 802.16 AandarfL::. 



;;UI acronyrn 

muHivendnr equipment iBk!"OfxTabihty ;;t leaky 

OSl n:fereHC(~ modd Open Systems lnkrcofHlcctiol) ref'::wHn.:: nwdd: !\ cOHce'ptual 

functions e:Kh layel nn,st provide. 

bits. 



responds. 

POTS tdcplwne; 'fhe tdeph.one that support; plain old Lckph<yne sen ice (POrS). 

many times tu determine numeric ekctric <,mpEtu.Je valw:~; ji',r digital cc,n,ersinn; 

digital cirelli!.::;. 

QoS Quality of ser',·ii;e A set or metEcs uSl:d to measure the qU;Jjity of transm.issinn and 

t>ncapsnIakd in the VoLP pilckcL 

SIP: S,~s~:ion initiation protocol, An int::ropenbk prntocol In there?;,!? f)miJy <)Y 
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TCP!IP: Transmission cnntro! prot<)<.'oUlmcrnel pn.>tocc>L Thc bm]y uf int,>foperabk 

is rq>iaced by it;:, sister protocoL UDP. 

rnultipk' bru:lcka::;t don wins and IP subneh. 



i'Gf int.erconnnunivatim~~. 



DE flTRT;'1'\.:("'f?>'::' J-'_ ... '. .I::.... £~l ~ .. ' K.':;I~ 
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