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BY Mehosmad Communieation - Vpfesorks
/‘“JM HaSL\ja\, ~— i ———
: //[Rou,{‘i ~ g“‘"m”j‘

¥ DJ'S hn C ho’ﬂ befweem Forw WOL’@ 2\ Qouu\‘ \‘nﬁ .

‘ E"wa“u"b" it Fipodion aoldvesss consulting & table

_ At & Kek. looKing at its . fauble_ .
iﬂi{\?&«o{;ﬁgc ‘fie, packet in o oliection detecmired éj e

de_.
_ibis simple, well-olefined process perbormed Locally @ o ne

-Rdu.“ﬂ ! .
—I'? is the process bj which ,ed(wupﬂ’@ fables ore bth

o i Agpenals o1 cemplex p&'sfrfbuh’al alaoﬂ'ﬂlMS'

i . anTi Table
s 5“"“""('5:@!& i g < beiney Bypwarded & so must
.@u,sgal. ahen pac%&{‘ Js b&(g UL s ;W,Lh'aﬂ‘
| conteriv @ﬂamgln info. Fo accomfjisln the boron ing 1
fable  contoin$

o Forwanling Table

%is peans that arew in the 7eanu ol"f\lf)

] autaain
in om o aetoork previk Yo an o419 9
ll};ieg’:zfg :}{ﬁsame_ MAC MPo. gsuch as ﬂhWAe#aon 1458

of the next hop”
@ rleeoLS to be gfmcfdreol to aph'mi?e the process

Uf )ooK\‘/\ﬁ u(' 1774 atolO&tCS when 'f)afwwplf'nj atDac[CE/(“

; ioadi thaWa.
(3) it m) even be implemented in S(Jecm'l%eal

e Qawh 72616,.’ | |
(Lj [ H’“"f i built up b9 the {auhﬂ‘j alﬂanﬂﬂms
it B Mbe;;,, puilding the Fofwm&'? pable. .

ecursoy | s
“e e ’ff fains Mu{’(’fﬂﬂ from nc}worl( prefikes L‘o nex f‘ ho,o
i fain i/\ﬂ:._ abaw" how i info wes ,ea,(ﬂea{

E a] ‘ ‘

)g,frv:(‘l:a/’c J:llf,co;dwtﬂf Nl‘” be ablf fd OLBCJB{—(’, aJlﬂ-e,«/L l“ quau.u
9 %

jalt'f auvol Seme vale-

@) Weeols to be opfimiced for e purpose of calculating
channes in topology

Yo be swplemeaed in specialiZed  harduwace.
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X Al abbreviations in Fhis handont p(m/:'alt"o’( a5 followss ;

. TGP = ZTateror Qafew@ Protocols

.TTLE Time 7o Live .

. (RIPE' @ow‘“f\j Iné(’ma‘f/'ﬁﬂ fofd/'a(o,-

. B8P EZQWKG(% gaf}wco{@ Q/'Sf'fibllhﬂﬂ.
L8P = Link Sfafe TPackeft.

. O 3PF 2 Open Shor test ath First .
TETF = Inlunet Engineeting TasK Force .

, LEA = Linl stafe Aolverfisement-
Tos = Tape OF Yewvice.

% The pro{’omls sfua&eo{ . Aas Vandadt called:
7 p Froplomoin th‘nj Pro{“aw‘lg e T

)if(erhdo(K as & G'faf"\f

« the basic preblem of nmh'ﬂjz bo £fincdl  the lowest cosk paﬂ«\

ath = ‘Hﬂe s
fovo podes 5 ahere the cock of ap
bﬂh«j{i&; (os?; :F odl) the edges that make up the path .

* Consider Hhe 'ﬂj!law\ij Networll:

one (ot C‘o\’cu’avf'c the f‘w(fesf W”as

2\ lo;wlirﬂs Hhem fﬂh’ nen l/o’a"t"ﬂ S;'a/ajg.

such a Jfah'c «pffﬂ«rl« has Severel
g Wor fromings

. Jb doesw’t deal ith node or linK

fw’ lures-

7t oluem’/‘ fﬂ/’”'ﬂ‘?’/‘ he aﬂé’[’h""' Oié new Vlaolfs or [inKs.
. I} implies that edge coit@n o change

= far these (Casons: rauh'nj i ach z'gueal i most Pfac'h'Cotl ﬂefwo(lés
}5 {Mniwj rmh‘ﬂj protocls o oy the nooles .
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» \.
*w,‘j Pis has been such o rich Peld oF research ﬁ\otwefvpmwf.? 1|

7 i thms.
.cb{f’n'lm"'fol nxfu{g o ﬂ rm,d”mj a’jof{' mS

one 0(2 the main (@asons (B Hﬂﬂ

2ege: H Eo some Aest.
z’f’:’focvlf @ one instoat  have ab'FFefemf‘ jelens about the Slaa{fﬂ" s

. ; A packets
each one il Hvu‘n}t that the other one 1§ closer )j'ol it ?lEClolC. t‘o sen

& wor't stop nalil Be discrepanty /s resolved -
© Jiskoce vechr

X% Twe main  classes of routing P“*"C"k"'ﬂ'@ LinK state -

X )Ql'sjrawtcc; ~Vecfor (RIP) : L i .
* angther commem nramc jgar ﬂn‘s ¢lass ! 12 eHmam sl
x procedhwe.:

farni p
« ke 0 ne-oimensional anfo [a. I/ec/“a{‘) Cor
fﬁih;b.:ﬁcesc"mjgfctfs) f&; :“' other nodes & Aisfributes that vecfor tc

its lmME&l"ﬂlfC ne«ghbws.
i hng js that each npdf
i cumphion b o&sf“mcc—vecbr ronling '
‘ Tl:L& ijf}h?cogaf“ou?Pﬂiﬂﬁnlz to pach of its alf'fecflj comectecd neighbors .

Example !
o in Hus ex. the cosk of each
‘L?hl/(_-‘s et ol 550 that
o lensk-cost path is S:‘Mp’tj
the one with the Fwﬂff hops.
Pistance  to veach noole /

Mfa. sfafea( A o o il - Et

o Mow each vode- gend g ko it
neighbors contoin the list of olc's'fomces

@ n;rlc SR u | (direct connected neighbov)
F tells A it con reach O corF 1.
7 | 0 | & ek BT ee A Knows that it reah F by co;rb::: So il‘l
% ;! o Cﬁ 0o : ‘7'0 addls these costs o qet the cosf of
E ‘-';0 Z‘; oclﬂ o 000 — (C’acj'l"ﬂ (n bj Anfans Of = [Cof)‘=—9)
F [ o0 g o090 o ( wk‘clr\. s ,&SS 'H‘la-ﬂ (o] (be#erj
v w8 I o oy highey cosk will be rynorecd of
L _ A new low cocfo(f'sfouereol .
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[ pest.  cost Wext Hop)
7 i 8
= Mitial rawh‘nj kable ot pode A: c [ C
y)) o0 —
)= ! E
*ﬂeﬁnih'an'- E, ) f

£ = )
e Canve(‘jeﬂtti The  process opgdh'rﬂ consistent r‘auh'nj inbormation b all the nodes.

de:
=> Final {aufc‘ng Table Q acdle VE = ﬁ.ﬂa, pjkfmceg g}'pfgd @ eﬂCLl "o |
inbo. stored @ Disk. o reach dode.
\ﬂ&d‘- O"S“" ﬁe,d'HdP ; A ﬁ A o £ 5 G
c ‘ : A 0 |2 2|
C ( c 8 ¢ 2
D 2 i ‘ h
F | F £ ) !
2 e F 2 |
4 2

. =
xWe AMote Phat e is bwo Aitferent circumstnnces yndev  a/NIC

' jahbors
a givew nede olecides to send & voubing upolate o ifs neighbe

m Periodic UPoLW]'ﬂ .

‘1) eﬂcl’\ nocke auf‘annmh'faﬂj

' k
“even it nothin has chmgeo(n TS svves e

Keawl dnaf this acde 15 sHill wunning:.

b) 1t males swre  fhat they Keep getting info. that the
- their cutrent routes become unvisble . PR
Je the F(eguawj of these  periodic upolates varies 7rort P

Mj; ’3P‘wa‘ (@ri(aﬂj severnl secorcs o severeel  minutes) .

@ ’r(‘:jjm Lbcl,drh::
ocew’ MLM ﬂ-naale =k
Lo one of ifs neighbers 5 ca :(jf
in rauﬁ'/tj bable s4his chauge lea |
which o lead o a change i Hheir
update o their neighbors .

fe message ovEry So often
Senwts an upo&& m LZ:Z ,,.Le A s

may need

ohees a Lk Fai]ufé’ or roceives om u,w&lfc :
y A chanje m oneé o'F flee /‘au/‘e;
o Sencl om u{)olaf'd ko it na‘jhba\f‘s
fable 5 causing them Fo send an

g
fi
|
|
|
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¥ What hagpens when o linK or node 7%'1‘?.

> the pades which notice fiesk s send new lisks of diskances to their neighboys
‘8\ normallj the (jd'&" settles down ﬁu'f/j ?k:‘ckfj Fo a new stafe: |

% How o node olefects a 7%!'}‘”6?

Licst apploach:
| ﬁd‘:aale c'o.nffnum'l'j tests the linK  *o another nocle: bj sena(Mj a control

Pt ‘8\ seein L i} receives om acknou}ea(jmu}.

e det " % b b the o ther emd
A ool.ale@ri that the LinK (or the nofec & s Pttt X
- of nme\;ﬂp() s "l b it Voot ceceive the expected periodic € £ty
W

te ff the lask fow update cycles. |

« Example on failuce: W@ ;

il F debects that ifs ik to 6 has faeds
, F sebs its new olistance Fo & (00) & pasies Jhat info. to: A . \
e A Kaows that ife 2-hop path beln through F 550 A set its ditfeace "[-a@g, (co).
o *\\e\nex% u(’dmlﬂ fromC o A would Leaxn thet € has o 241:]:\(-‘ Cpa‘”d(;m-)'
250 A wolild Kaow that it coukd reach G in 8 hops thriowy .

. A u[ﬁ'rx%e gi(/};{fli:f,c‘}}l;'h b Py F leam thet it con reach &6 though A at

A when it o

o CdS{'OF H' ((_00)~

= xomple
(£ the LinK A to B goes dowin ,
. A advertises a clistance (0d) ko E 5 RAC advertiie  a clishance (2) bo 6
o Mode B yupon headiny Hat £ can be feuclfeal in 2-hops From C o Concluoles E
thod it cam veach £ in 3-hops & acbvecties Hhis Yo A . |
. A concludes Hhat it can roach E i 4 bops & advertises this Yo C 4 . ;
Kol it con veach £ in G-hops K g0 on- 3 {
”{-\a'\s will reach 00 without ’(n.au-‘l'f‘ﬁ £ s Wl(eac;]dable, L ;

o Yolution: use swall A< as an apployimation o 00 . | i
# : r f
Cy. Decile ot fhe  pAX gl s L 16 “hese 16 reprecent the 0o

15 |
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* ﬁclxm't;;w& to improve Hhe bime to stabilize rw-f‘in.f;:
I Split Horizgon :
Ex‘iﬁ? has the ronke [EJZJA} in its fable s then it Paows it must have leamed Hhis
fonte fiom A 5 whenever 8 sead s fwﬁ'ng M{’dﬂl‘(’. b A siF loes AOT l_'ﬂclbf&le
e voute (£,2) in the wpdnfe
EZ:I Spli}' Horizonn with Poise yvewernse : )
i ; to wre
Ex. K sends that e to A,bmf— ,'['()mf;; 4 mFa in ‘”ftﬁkt’a‘jf ens
Wat A wert use B b gef to £ 5 Bsends (Fra0) af- - !
ey |vepS g i)
% TRe problew of batls bechniques " ’ﬂigj_‘anlﬂ wor for roali®)
favolve J-nocles.

W 1Mp\Bmeﬂf'a{'!'aﬂ > .
o The coahine et updates the Iamo/ node’s vo
route is given by Mevge Route -

w RTP :

. RIP is the canenical example of a rmbing prtocol bui It on the disfance ~veckor
algorithm - .
.QISP (s fact o faicly strmight fononecl jmplemeatution of distaace —vector rutin

« RIP it always tries to Fiacl  The pinipn Wop route .

ating fuble basedd o a new

thier routers rumning RIP send it acdvertisuments every 30 seconds..

o
—_—

Evample: “Wetwo K running R3P” i"

£  heve E sl Mtva(h';e te A Fhat iF cen :

A | ' reach Vetworks 281 (o cost) s & to 646 1

2 5 (1 cosk) s & bo Y in (2cost) . §

3 6 '
% RIPvL: |

for example: A | eons fom 1B that mebwork ”X” ron be veachedl at c lower
cos? vin B Ahan Via the exis H’E’j ngxf hop in the Vouting tuble .
> A uﬂla’rg ‘f‘h@» cosf g\ nert ho{) :’/:1?6 ’Ff)f Huﬂ /Ug/zaa/[{ /[/wwtbe/*

xohat s Hhe penson for e Family port of adverfisements P
since (F supports mulliple. aoldress fomilées . '
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X Link State (ospr) : | !‘
|

> e basic idta behind it + Every node Kaows haw bo reach it abfff“ﬂ
Conaec feol nﬂljhbors,ma( P we malle st that the fohulity f this
K"“‘U'ﬁ’dﬁe is alécfgmina+90l ko ewery node 5 then every nooke aill
have enoagh H’“’“’ledﬂf of the nefwarl to puild a (ompffff e
of e ne twori. '

= LiaK -shate rely en 2 -mechan fsms
i Reliable oLi'ss&minah'aﬂ of linK-shate l'n{%-
& e (aleulafion of contes framn the sum of Al the accmuu[a"f’ﬂl '

Liall-s Fate Knoslesde .

£« Reliable F/daol:'nrj:
Peb. « is the Pprocess ©

faling sure that all +ﬁe pooles ,oa/h'ciﬁah"‘j
) - F‘H/L: Liné;{fff‘df’ﬂ inﬂ). Erom el a"’i&fnoalef.

Tin dhe routing prhcol get a copy o
. Lep: itis Hee upolal'eol Pit creaded by e'acbf naole .
o A ¢llowi ' f '
-v3E sl dis o m‘:crem%cﬂl e LEP-
1 rw&lf 9wi“~ cost o f the linK b’ﬁﬁcg“.

D) Mhe 10 of the node tha
) tly connected neighbors of tha

9 A Lis’rofol"ff;/ b
2 se ce_ Vv ex - |
%/i bi% v, Live for this PKE. |
= e Fiest 2-ftems pegded to enable rowte cadealation . |
= e last 2-items: us e far- he process of flooding the Pt .h, all

nocle § feffablf‘_.
H rl‘ e orks ?
g o;;fleﬁijan;njﬂ\@'ﬂ'aﬂ of L9PS be feseen ﬂolf“f&ﬂ{' faw"zf.( ;'CmaaLﬂ fgh‘able
.ugf,\ acKnawledgmeﬂh& [(’,)TMIMiSS‘fm/)S JMS,' a5 in Hhe feh‘able
Ly,;(?w@( profuco| - Noweved sover| pore cleps necessavy ko veliably

f/ooJ- g L8P ko all nades in a nghoori(-

on §i ofe X sreceives & oY FLep qrgam?colaf no
¥ Cf‘sde( an 2 gP ffaM \/ ; ;F ﬂd"’, "*-fh’fes ‘H’Vﬂ Lgp

Ly X chedk f if has ac-opyafl -

if yz;, i+ compares the $€% #°5 if the Mu;’l-gf;lhh! Jarges ::i'#o[ ks
b o yecent s & that LS Psiove 5 eplacive dd one .

o s B # ;’r\d ﬂngpwanld be ouScafyf.ed.

£ i4 (s smaller orequal 56 :
Wow X send the wew LEP to al neighbors exceph Hhe one that it received from
¢ same process £r all other nodes . -

[Z]
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'E-KMPIC .
=> LSP arrived 6 node X5 it sendl 18P to AKC

then )2 will receive onC cofPY 8. fgnore tHhe other
one (ewill receive which oAriVe first) o then 7 2ill
£—@ cecewe tre Lip A the process esill be complefed .

X Tach nole genentes L9Ps wmder 2 - circm Stances !

[ Tre expiry o Fepetiocdic frmer  [Z] A chaage in fd,;_d/@y can canse
%Deﬂﬁn Groals dF "I”K':}hfe Pfd‘{'oculf fldooi':;&ﬁc};ta?n%f‘lff SN
@ the newestinfo st be Floodecd to oMl nedes acjgm'cl{l-j es possible.
@ ol wh. must be  vemoved from the nefwork & not alloweol Fo ¢ trealate
@ Minimize the tota| amonat O'I?fOMh'Afj ffaFﬂ'C Heat ,‘,(g}_o/n'f ououn
—H/LC ﬂffc«JofK' ‘ |

* L3P carry o btime bo live yused o ensmre that ol LinK=state infa.
is eventnall vemoved. from e Newov K.

ey Route (alculation:

* D.‘J'Kd'm’s Algorithmg ." « Algorithe e fivedd as fellows -
L0yj) = vennegative cost - ': }‘4"?9:3 TS
rame— o+ " ol eath n 1IN
L(v)j) =0 1 F Mo ;ﬂljealco""‘ed's 'k : c(fn‘)?: £($>n)
sss Hhe sef o nocdtes c uhile W Fm)
M?:\corp(alred by Healgorithm COMam ST such '\:hﬁu)f(l;(:) ii ihue
C(n)=> cost of e path fomtton ) M (M-M)-

" C(n) =MIN( @) 5Cw) + £ ().

1 Sepch Algorithms
# o A Co,fpw\'ﬁ its routing table dicectly from L3Ps
= Cﬂd’\ ol y a (’ea”?ﬂho‘n 0[2 U,J‘Ksh’a’i Aljo{”['um ;

it hes co”ec‘rerl USIA

bele confain 2-lifs - 0 Topfative . [B Confirmed.

, )
x each S SLeatries of e Form

czac’q og these. lists contain a ceb
( sk sCost , Mextop) D
3

PR

ﬁ:r each . A (/V"M)-
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¥ Best illustation for the algocithm by an exumple : 5 |

5\ ep \ 7 ?\‘m ed Ten ta + Ve Comments

(D - o : is the only new
(DJO, ) fn';jfupo‘gffhe ceonﬁ}?ntﬂ"s’"w H
hrowh &
@ (Do, -) : (8,:8) (O2,C) D7 Lsp sewys we can reach ¥ frr?an i
atcost [1yhith is bedter s P40 )
e tealative lisk ycome for C- 5
7 (D,O;-—)(c,z,c) (% 11,8) put lowest cost w-o:-«bar of Tw/aff'Vt’(C) |
onte Confimed Lisks Next 5 examine LEP
of ned4 con firmed memben(c) -
(05-) (62¢) 3)5,0) (AN2,C cost ko reach # throwdh € is 5
@ JA) ( ) )( )14 ) .o (eﬂa.ct’ (L?)HJB)' C)S' Lep )‘E”J |
: Uus -Hna)‘oae can rgack A ;"Cdsf 2.
(,05-) (€22,C) Move Lowest~cost member of 7enfahive
@ (8,5,c) (A4)12,C) (8) 1o Confr?ﬂfﬁlpﬂ'lw JooK & its LEP.
(V50,-) (62,0) ¢ince we com reach A 8 cost 5
® | (355) (A2105¢) | dwough 2segplace the Taatative entry
e (19)0)-)(6)2)c,) maové lowest-cost member of Teatahie (A)
| @ (3)5C) - Yo Confirmeol > and we ace al) olone.

—p—

¢ Prapot(f;éﬁ ,,F LinK—-H’Mlc rauh'fg a’gaﬂ")‘l‘lm:
m 7 has boen  proven Lo stabilize 1u.-c»cy_.)

tmffic -

1} ploes net gé“@"“f@ much ’
5 7 vosporels qopidly_to bplegy, chazges of rod. fatlwres s
A swnmmary for the Jbfersace bebween  distance-vedbhr & Link-state f"ﬂaf'fhﬂs.

. Ai darce -vector cach rode talKs only to ifs olf'fecfg connected nughbm - but

= f:f;_ *;’;“ thop. everg Hing '+ has Jearned (cistamce to all nodes) .
[ ;
= Tn link stafe cach nodl. talKs to all sther nodes 5 but it Fells Hhem

ofl’j wha‘}'ﬁ Knous 700/ s (ow15 the S"ﬁﬁ? 010 its olr‘fecﬂjfamecf'ed ’n'nKs), .

q

Scanned by CamScanner



X e Coen Shortest Yath First Patocol (08PF):

*(/OP&/’,/ => refers to the fucl fhat is ap@w,nanf{af/iefwg chandardd
screated wnder Fhe auspites of the TFTF.

x SPFY = comes fom an alfernative name for LinK-stote

fouh‘/\ﬂ,
x Fealwres o? DSPF % O08PF Heaolafff/rmwf'. N
0, = |
@ Awﬂnenﬂmhan of‘ fau.f'r'rﬁ mesSages . Version | Type ]ng lenyth |
e / hy - Source Addr |
22 Adolitiona| Hierarchy: T :

@ Loool ﬂdlatnof(ﬁ; W /E_?Pegﬁzahbﬂ |
| Audhentication . |

%OgPF M $9 "lbpe,s'.
) ﬂf’&i e~ s Ha& ”HENO// W\Sj =S & rounter y@no{ l"a ]’"S‘ reers
Lo nofify them that Js stitl alive .

. Q@""V”.’Mij Types wed to erMéS‘J‘; S&/lol;.ano( ackpow\odge
% receu‘pf o? Li'mK»sfafe r§9g5 - ‘ '

— % Two gg& J)Q/Mférh'smwhf

J1 Advertise one or mof€ of the  wetworls that  ave all'fecﬂj
comeofeol to ’H‘wd rbuf&f . : :

g_l Rountexs that 1S Comecfgot bo onother router 55 some_ Lin
orise e cost of reaching that rater over fhe Link .

MVJ% A

*T-jbaf LSA ¢ ' 3 Ories
:Zl vL§As: advectise the cost of links  behotgen qauters -

- TBJPC,Z Lepst used  bo addvertise networks  Fo chich the  ashertising
youter (5 connected '

. e Types Vsedd ko suport addAitional hé&’m/chj .

[10]
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* Conbinne «oo. oepe 1iaK ~state aolverfisement:

¥Tn a fyel LSA: Link skate 1D K +he aover 11sing vouter

field are ilentical - each corres 22-bit olentifrer for the
gl st i Vsl o

¥* Q&Zwirwm Fs while o number of assignmen b stategies med be
useol fo assign ID

(1) 7# is essential ko be waight in the routing olometin .

@ (riven Huuh?f cdnsis{'&A‘H"j nses the same ronter TI.

ul, f
= one. won to PIK a couter TP that mecfs these reguicentt
would b? Lo picK +the Lowest TP address amane) al |

the TP addresses assgnw[ L e roaten

% The LS ChecKum: used Fo n/e,r@ that olaty has NOT b;&n
corvupted « Tt covers all Pelds 17 He PHE except LS AGE -

% Link Duta : used 2o oll'smbijua*f amon?) multiple parallel |
@W ZS g' boof e LinK “
—— Yrice it s the Cos Of LI X —
* Nc i
WMetcies

=>,~1ﬁe COﬂSl't?[BfBﬂl mPP{UaCJ’l which //2\551'314 o cosF 070 1t a]/L b‘n/lCS—— the leas-l‘
.-(OS‘I‘ faw‘}e will then be the one MH-\,\_-H,L& ﬂwe_f} },w/)e, ]40-5 S&/&fa[
s backs | .
ﬂj‘f claesn’f' aLiSHﬂjMSlﬂ between JinkCs s lﬂ*@"?j basic .
« sfellife Il cith  250-ms /af&ﬂcg loo Ks U‘uglr as athvactive
fo #’L& fawﬁnj p/a/'acol as a Terrestrial Lisll it Iepas L“}Gﬂcg».

(g_? 7t chesr’t a/fff/ﬂjuish befueea routes on ‘”“{""C"U busis, makivg » 9.6 Kbps
Jirk losK Like Tust as joaal as o H5-Mbps LinK.

Z"E?j} dvesa’t ﬁ[,'rh'njuish between |inks based on heir cutven b Louo[) malé'ng i+
impossible  to voute around  oves loaded  Linl(s .

At of dukt T 77 Bt b il " |
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