«|P In'l'erne.hoov%

- an nrernebvorke (intrernet) s oo collechon

of networks inverconnected +o gvowvide somae
fost - to- hest pkr d.d,cu'efvl AennCe

(netwaic refos to a diredly connected or
Switthed nehworte woing o dingle technolegy
e Ethernet , ATM ; avo called a p\m(.sio:& Nebwovic )

- nodes Hashb 1aYerConnedt neblwoviko aae o lleod
s

- e In¥emer pMoc-ol (lp) is the ™Mmasn MR Aans

ot Present for buu'(d.i.n& Acolrlole L hetesogerean
iternetwovics

- \P sernce model

. +he Aervice model for an inYernetworie Muob

be compahble with Hial of undelying
nehvoric)

* beot effort (wnceliakle) Jdatagram (CMmchleﬁg
modell of dAatr deliveny (simple device, easy
fov \,moltr’lsa.‘na, networles +o prvnide — 1P
@ "wn oves Myw,;,ha")

‘P JaIRgRM oSSR of & Aeader Follevred
by a nsumbe of datx byreo

- the fomder ields (1Pvd) include

Tuters  suppat vession 6)




- border Langth
- TMee of Aevie

- Qw% of dajo-pam

-Wufud\'m ix\f'o

- Time 4o Uve (TTL), n LopsS

- protocol (demux leery '\dﬂnﬁfyi% rigwne~ Leel
protocol +0 Witk thae 1P pkt shaud be
panred )

- checlkcsum Cfor \P beader)

- soarce & desYinahonn addresse. (so +Hat
pkt- (an be dalwered & Jdadhinathon con
reply)

* P Aerice model aAvppovts drgrantaton A
eoaosembly for nehwovies with differen MTU;
- eadn fagment is a self - contmined 1P

datagam “Hransonitted independantiy  of
other @ra.g-«vmfx

-russm\o\y 'S deve ab ta rec.ojviuoa Aot
Of o fagment is Lost, the receives treo
wnsuccernpally 40 reaemble Hhe datmpram;

it tvm"\m.l‘ly Fves wp & reclainng Hre
Memong wied)

- hosiz are ucaura.fgd ‘o Pvaf'm Pod‘k
MTU discorery to Mscover Haa ArnoJiLot

MTU in Hie Acwte = ceceives podh i oweid
fragrentabion




- 1P &M%Sﬁ (1Pv4)
. Q'Oba"‘j wnique oddress for eaci AAS"/(MQJ “efor
* hierorchi call address  shuchwne

= network part i idennfies +he Netwov ‘o which
& Iost (or roarer interfae) s attadned

- bost port: tRentfies eadh Anost wniquely
on the nehvork

= @n howe adduhoval Qavels of 'Q/\JM\(

soddress is 22 bity (4 bytd) Qay, wou. wviten with,
cach byte i decimal, separated by dots, eg 192-32.34.139
- o gnal ‘elasspuo’ addressing.

- 1f the most significant bit is O, i+ is a
class A address watth 7 bits fo the
netwearkc part & 24 bits far tae Lrost port
(intended for WANS)

} ;f the most Aiqﬂi'ﬁCa/\I’ 2 bits are (O, 't s

a class B addrers vwth 14 bits for +he
nehvre part L 16 Wifs fr the host part

lintended {or site [ campus- sized netvovico)

- if the Mottt Agnificant 3 bt awe VO, it is
a class C address with 21 bits for the
Netwode part b & bifs for tha Aost part
(ierended. for LANS)

- addiress assignvent inefficienty caused b .
nsufficient flexibilitg Camly ~3 vor( differen

nerik addrewo Nreen)




. cxtent latecpner oddoren andignmaent™ uoes
Clascless \nterdovioan Rouhng (cIDR)

- balances efficiency af addrerns amsignment wAtia
Wﬁrxda. Campiexiha_

- netwovke Numbes (called prefixed) am bo

- the x meost m‘gw'{'\'cw\k bits of an address
of the form a-b.e.d/x  conchhnte the nehwvovic
prefix

- on orgamnizabion typically hao a @arpe of
oldcreren wWitHe a conamon prefix . He
rmm,\& 32-¥ bitz M"d"m addin anal
biecarcicald ahnuctwne ‘P‘df*d'\\'% Aubnets
mthin e ovrganizathon

- e§. an \SP wth Hae address blode
200-23.16:0/20 might allocate poahioms b

13 addrers block +o cuntomaer ovgenizahme
o f‘D“MS:

addr block prefix
\se 200.23.16.0/20 V1001009 0CO0I0OII| OO0l
ocg | 200.-23.16.0/23 11001000 006101v) 0001000
org 2 200.23.18.0/23 11001000 000101\ | 0ooo0\001

- the wre of a ningle prepix to specify Murco
to mulhple nehwoviss (addrer W/
e a.m'rcgai\ov\/ de  Aummasizahon)
impaves scolalbolitg




- )P DWM

sl Ahosts b rouwtes thad hhave Hhae dame
netovik part of Hasic address oune Cownecked
40 He 2rome pNYSical network L can
communicode by denduing Linke - Qager frames

v Hhis nehvovic

‘as an |IP Aatapeonn is »nevt oM a Acwze

10 a desrinahon ot , the Aowze L

intermediate caters (if anyg) st checic

wWhether the eotinahon is covinected +o

He Aroume pwygoicrl nNebrvie as '\‘l'r—eﬂ((-

- this is deme by mparing tHiwe networke pat-
of the deshnaton address with dhe nenvonc
past of the address of eadth of Ttz oamn
interfacen

¢« f there is a cakth , the 1P address of e
deahnahon is tromslated. +o a Qink- Qarel
addren for Hhe  puysicad netwerk, & the

P dztagram b enwpsuWiated n a fome
wite, Hee Lick - Quuel addrer & dent oveS
- f2c LANS wath boadwaat Auppat, eg

Ethernet & token ring, the Address
Resclution Protocol (ARP) is woed +o enable




- a2 node Rwosrns the Lnk - Qurel oddrev)

for a darget 1P addrets oy broadcachng
an ARP queng an e nehwrovic

- the ostk Wwose (P addresrs matehes +Hao
queny rendo @ reoponse MeBage Contoining
itz fiak-Qoyer addren back to tHae
originator of Han queny . wnich addo the
Ifo +to itz ARP -“able

- the gqueny Messoge alo cvitains e
Aendes's 1P L Liak- 2evel addrenes, whicda
are Alred by e toger dost (& Ot
hosts, if Hrey Mawve an exishng entvy. <o
Hre Aender, will repreoh it)

- fov ATM nebvorico Wlich do 0Ot Auppovt
boadcaot , an RP rover v woed
(nodes register theic (P L ATM  addrerseo
with +Hie ARP Aerver wien Haey boot)

i Hhe rowze [uter ficds taat the destinaim

IS Not o e rome Empical netwavic as ‘tzeks

it forwadd, the dLotagram to & next

hop oaker

- & (uker choosee Hae next dop |P ravder
by Qooking fav +ae langeor Mmatdaing prfix
i s %WMW'C

- typially Haere is a default ot that i
woed if aone of the +tmble entnes match



-a ‘\.osf'maua,a&am: a_wn e £
r\d‘lw eloe
- the 1P datagram s Feencapsulated por
eweny phugoical network over wluda & trawelo
S P o ATM aetwovic, ATM ARL s uned 4
hnd the ATM addrenr of +he next hop P
rowte ((Hae exit ate), Yae oppropviate VCI
w detecmined / At wp , X Hae Acpmented
cells oue fovuwamdaed ot 4o ATM layer; ot
Hhe exit T, Hhe cels ot reassembled & the

host 2
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- Etvor rgpah:\!;__

* 1P 4o o comnpomion pvotocol, tle Internet
e —
Contvel Mesdage Protocol (1EMPY +lar dafines

DO Aek of emdr Mmeadafec Aent eack to Ha
Aovee Wosk when o e/ Wolt connot Rvow

an (P datagam Auccm—&uﬂba_
- ep. deshnanon Mot wnreachable | Ceomsemloly
foiled, TTL reached O |P checkoum fouled

b)a ek of codrol Momages tHat a uwde can
rend. to a ot
- eg. ICMP- rediceck tells a Aawvte Haot andthe
roabes ddo o betlir e +o apw'h‘w
dpohrahon than the rade (itself) being
woed




