Net loobk?nj Layer

Discussion on sw‘u’\:d'\?r*g T contfrued with an tncreaxed scope. ,
+ Layer 3 Oufbchig
Ts used to have milfons of weers Connected to a mebwork. TRis & not possThe
Via. extensive Loyer Q Suftehing becaune of o humber qf short comings.
- The sparning tree protocol wowld caune the pocket to toke o longec path
than the optimol one, an few rodes ana dizabled . For o losge number
of reden, &b would be very fefffctert.
— s she of the (}orwcmd?nj toble 3 proportional to number gf nodes,
which dn veny lange . THis %o becouse eoch hode hos to be stored
th the toble. The MAC oddresses hove mo restrickion . wohich couves
s\:orc"na and [eohup tough. s non- restrfcted s{:oraje_ oo colled om

Hat Oddress?rﬂ,

IP oddresses are skored Ub?nj Heeranchicol ﬁddr‘ebs'frq % Loyer 3 to combak this.

Lojyer S rot stoble, an the foflwe of the root rede would require the
Spo.hn?rﬁ Lree to be I"ecohﬁbrud:cc{._\-l:ue root hode cends ot Hello m&SSCnﬂeJa
to let the nmebwork Wrow that 86 o up an r“unn?n\cl. Foflww of any

Pode would cause the bello reseages to rot reach oll bodex, hecd?nj

f:ree econ str LLDC{:?OI"\ .
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Hfgl;or*ﬁ’m[l\/ , dqul&rer\b tnstfbutfons used Eo bave their own oddre SS?m\cl
Con\/em{:'laoﬁs u')Hi’Ch Made corwr\ecl:?n\c] ‘U—mem S\obau\, Jcoujh. \P

Oddressen take comp of this Tesua.

_ TP

Lo MOY= (ac
A 2 oeer (PS)
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Con choote any
tnkerrol rouynj
protocol

LAN

Roukers —7 to =

© nterrel

We will ke loekfq ot o dew protocels umed by AS. These ana dRtded
{nto two categories -
Intra. doman Routing — Pretecols  uithia AS
[ter domafn Roul:?na — protocdls  between ASes (1)
© Border Goteuwny Pokocol (BGP)

" The pro\:oCDL uoed tn bkesnet

Inbra. dornain pml:ocols ol D‘L tuwo chpaa -
1) Dlstonce Vecdkor R1P- Qoui:?rﬂ lrdﬁrmaﬁ?on Hotocol
) Link- Stote mu":?n\t) OSPF — Open chortest path

19515 — Tntermedfals eyskem o 15
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These three protocols try to &?nd, shortext potts while ONO?CI?DG loops

o the Systern. Fomous aJaor?Jd«ms Gyl woed dor e mcLu?r\ement.

1) Distarce Vector protocsl

Dfstonce Vector uxes o " AtetrPbuted Rellman- Ford ﬁ\aor?t\ﬁm )
That un, only the next bop ts meeded | and not the entire PQJch ‘C{:se[},

We wtflise Yle property to modffy the algortthm oppropriately.

The leaor?bhm's steps osw deseribed below —

Each router © the tetwork maintefns o forvonding toble, whose
columng Contoin the possrble des\:?ncd:?or\J the hop meed to reoch

tt, ord the coct Od\ path to destSnation

The teble is InfHalteed with Stself hov?nj cost O, ond th%s T
broadcomted sudh that only s nefjhbom can heas.

£ Dert Cost A
d—ﬁs ’ ]'\OP l:Ob(ﬂ
L B of bex
R/L N\ c—»o ¥ - ° st
B | B S S
A <_/
E—— F c c L
E E 1
A heons (@) () \\/
(€20 IP ocdresses

A Sendb O\L'b \'p‘10> \:b %'CjE

Networking Layer Page 3



ot broed ¢ osked L
After the updelz, A sends out the tobe to 3%5[@?ﬂhbow¢|. St lardy

%t also heonr additfonal ﬁﬁaor*mc&?orw i}_mm ks he?ahbowm.
In tre obove exarnple °-

A becuw dmm Bz — (8,0) (A, JLC))
(}rom C — (_CJD))L%,)) )LGJ\)J LFJQJ (DA_)
dr—om E — UE,O)J LR)DJ (F, 1)

\
Dpcoted toble —  desk. O

b = Cost
Qx)asum?r:j C fa _ 0
Jo heard dfrgt B R 1
C C L
— E 1 A=C coF
| [ /
I F C 2 (1 + 1)
| O C 2L (2 +1)

An entry OB updoi:ad 30\ w(ﬁéf‘x)*'u)Lx-\rDest) < Ww[(A>Det)

x Rc\f'o.bcl'i?{:7 - What Jcodo when o Bnk (\-a?[sz
Assume that the A=>C LB~k é‘o\?ls due to o pl‘od:?caj., ercor i~ the
rebwork . A's (}orwm-d?nj toble O updoted to cortain (C,o) o O row,

which $s then shored to E ord B Assuve ot re,adﬁ?na C &r‘omE req uired
PQ):)S?nS -Harouﬂh A Pre\/?ous\y.

Next
\ dest. Cost
d.tS\:. '\:Xt Cost E recefves (€00 h°P
op
c AL 2 drom A C A 00
a7
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Tt then receiven (C,4) drom F, which updabes the routfng toble
o LCJ F, &). “Thts updolzd path ripples backuwosds, modrfying the entry

opprop r‘?o&e\y .

Tf o pocket qddressed to C I received by A when the row %5 (C.),
the pocket So dropped. We would thus ot the updofs perfod to be
Short. he updates osw olso called on Roui:?hj A dvertfsements.

There osw two types of updotss |-

1) _IT—T’%UQC\ updaty —
Are 'l:r?sﬂered duw to an event, Such on dfeconnectfon fn this cane . They wsually
have o H?ﬂl‘x pr“?or“?ty. A Scr)d?r\a out (C ,80) b ON evample 0(} Jd'\?s_
D Perfodic Updalix
Tell nefgbbouns obout the shortest pakh ond the cost. These ane sent out

per‘?od?cauy dm?nﬂ the construction of the dorwcmd?ni] toble

Note thot the reconstrunckion o the topology of the entire network
st possible by u)o?na the fnjormation of a SQnS\a node. . wadthouﬂh

not o problem, this m?jhl: be o cosuxe e~ concern.
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A few problems with the dlskance vedror probocol ant dfscusced
below.

¥ Court 4o In(\[?nfty Prob\em
This pro‘olem % cauved due to a perfodic updale be?n\c] recenved bedore
a Jcr?aaered updole ; and dur to the Jcopoloj\/ be?hj urHNo .

|

|
X, —ek— A B
A A | X x| a A
> A g B X A L

In the above example, the doilure gf X-A Ik fb?jjcrs an updale (xJoo)
dron A to B. Suppose that B sends a periodi updati (%,Q) to A
bejore the £riqqered updoli 95 recefved TTHis would cowse A

to Lor“or\s\y think o path B-X of length 2 exists, which ™t upddlan
n Tts tnbe. B receives the triggered updete and putn (x, ).
Tre updalid tobles ane -

)
AsxB@) B>Xx-w AL X -w 2= x A%
j_ ‘\:\"?Sjel'ed ﬁj_
BR1 A A updatL BR1 A

As the rows of A B hove chcmﬂui s onother updale poir sfmilarx. 4o
above s {:r‘?aaued. This would ™Eurn couse the cosk Uﬂ%hl‘n’ahl:ed

°» red) to count upto <o . (Hence  the nome)
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Fixv 1

Fre

Fix

A simple OL?X s to hove @ moxTmum value bt the cost con oltofn.
Once ottalred, we ansume that the pode % not reachable.

Mox cost Tn Rip s 16,

Spltt-borizpn
We do ret want the ?ﬁ(}ormajc?on about o destfratfon Lo be
to o hode which f5 the next hop to reach that destnatSon.

Tn the obove example, the periodfc updote lrom B obout X
s not received by A which brecks the Cycle ard solves the

problem.
S ‘?E‘Hof‘?yjﬁﬂﬁ_%ssﬂw&
A node tells the next bop fo Pts destiration that the cost of r‘ead'\?n\c]

that destiraton s 0o, (Tnsteod 6} Stoyig quiet)

That s & sends (x,0) o A by this §™, which also solves the

problem.

INhile these (ixes work dor this came, we cannot be sure that they

work everywhere. Constder the <\ol10w?nj exarnple.
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’Er'?mi;s%]l B x A ‘\_) \

e
X —d [ A | \ Row o) the toble correspondf’nj £o %
Q( X L)\’(d\r\o')} C Q‘ A ,\_) J

The X-A Lk $oflure 'l:r?aﬂer-s an updal drom A ke B ond €. Now, assume
that the updati never reaches C o» the s¥qnal s lost. The respectfve rows

would be -

A= (o) Bo(X-.0) C=(x,n,2)

Let us onsume that spltk-horfzen % follewed. Then, C sends out an updote
T'Eamtdlonj X only to B. The row Ts vpdoked to be (X, C, 3) now. Pgethn,
via. Splft horfapn | B sends out an updali to only A, whose row T updated
bo be (x,B,4) . A cends o message to B ond dorms a. ¢ycle, with the

New Mow be?rﬁ LX,H_‘S).

\> Court to ITnn J-?r\?l:y even with Splﬂ:—l—lor%on!a

US?n\C) 5p|?l;—h0h?éon with polsson reverse also doces this Tssue, but oo (1)
s reached d@.bt&l" N Tts coxe lEO.dfnj to lescer tfme unage. These

both Tdeox sclve the problem On\\/ ko sorme deﬂree..
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Routing Injormation Fotocd (RePY
TR P booed on d%tonce vedkor protocol. e omsume Hhot cost
of all Uhks are 1, ond 16 s token ar oo,
- Ho.v?na I6 = co cowres the scope o& the ﬂmph to be (fntked
Advantoeqes
comd Distance Vector protecd Ts Very eany to Tmplement . However, 9t
Do tokes time for the fouling tables fo converge. Also, count-to-Injty

has ok been  solved @|eaont\\[.

Q) k- Stoke Qout?hﬁ_
Fach node broodcaste the cogk to Sks Smmediale ne?ah‘oouuv_b.

That %, the locol topoloay % broodcasted. The %opolo\w of the
enktlre SmPh can be reconstrucked b}’ ary node ub?nj the

local topolegy i jormation.

The dfjhgrols OlaOr?H’\m Ts umed 9n thie cane a» the Jcopbloay
% known, The rode chscld % token an tHhe sousce T the
alqer?thy , ajter whfch a. minfroum - distance tree 95 created.

he Pouk?nj tode cn be ComPuttd drom this Aree,
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Count- Eo- \h&?n?{;\/ Ts not o problem here . __r(\- the Ik between any two
Mo des &o?ls, the nodes send ouk oo &'bnol. collf’nj dor the

reconstruction Od the trees.

Adventages There ane o routhy loops and  countko- Tty problem . The
ord
DPeady.  Constructfon % olso dog;’c a» each hode heeds to tramemik
?nd-OPma{:?on only once. However the OX%Or?thm Ts quite

Comple x .

Prelerencens

Intra- domain metwork % small where Dictarce Veckor protocol

RiP
Count-to-nfint ty % not Shyn’t ficant (ReP)

Large Intra.- dormain network cowsing Lk State Rout?
[ — 2] D Iﬁa

Jrequent do?lure of Uinks
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