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A Client-Server Transaction

Most network applications are based on fhe client-ssrvar
miodal:
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Computer Networks

A nedwork |2 a hlerarchical & m of 3eas and wirss
organized by geographical proximity

w 1AM [ Zyciam Arss Hetwork) cpanc olustar or maohing room
Soriched sthermen Duscnee 058,

» LAN [locel ares mabwork] cpanc a bullding or campuc.
Erarret e masl promaree s,

w WM [wida-area network) cpans sountng or world.
I'yoicwl ly Bapt-wpead] o nk-be-point phorm hms.

An inmrmenwark (inyemed |8 an Interconnected est of
networks.
s The Gokal P mdernst (uppeeoess <) e B mocd Bamous
sxmTpis of 20 InEmret lossrcacs S
Let's sas how we would bulld an Internet from the
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Lowest Level: Ethernet Segment

Efnerned cagment conclcc of & collscton of hosts connectsd by
wirss [baiicisd paire) o a huk.

Epane room o Thooer In & bulkcding.
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Mext Level: Bridged Ethernet Segment

Spamnt. bulkding oir SampUE.

Eridgas clerearly laam winich hocls ars machabls from which ports
and then calsotvely copy Emmes froen port to port

Conceptual View of LANS

For cimpliaity, hubs, Eridgec, and wirsc ans offsn chosn ¢ 8
pollarbon of hocts sift=ched foe cingls wirs:
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Next Level: internets
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Logical structure of an internet

» Ad hoo Intarccrraotion of networks

# Mo parbruber Eopoiopy
# Warly Srifwrest router L ink cpmorias
» Band paokets from courss o destnaiicn By hopping throwgh
nebworke
& Housker e Bndes trem oss nebwork fo sncther
# [Jrferen] s et oy ek et e rootea

The Notion of an internet Protocol

Howy e It poesdbds fo esnd bite across Incompatibie
LANB and WANa7

Solution: profocol softwars nunning on aach host and
router amoothe out the differences batwean the
diffarant natworks.

implaments an Internet protocol {Le., set of rules) that
govemna how hoates and routsrs mum
wien they tranafer data from network to

n TCFAP I the proboool for he global IP Intermet
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What Does an internet Protocol Do?

1. Provides EI'EH.I'I'HI'I'E acheme
» An Imfeenet prodoccd defines & uniform Somat for Rost
sddmaceac.

Eanh hoed jamd routsr) |6 aschgred of Bact one of thecs
.Irhnutum:miuluhﬂrmlt

2 Provides a dsllvery mechandam

» AN imiemet prodoccl defines & clandard traneher unit (eacker)

n Paokst conglehbs of Read'er and papioad
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Transferring Data Over an internet
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Other Issues

'Wa are gloseing over 8 number of Important qusetions:
n 'Hihed F arterent mebworke have diffarant mesimum frams
clzac? {cagmeniation)
n Horw do routers knove whan io forserd framac?
m Horw ars routsrs infarmsd whesn the nebeork Sopology
changec?
» '‘Wihat I packets gt lostT

Thesa [and othsar) sflone are addresssd by the anea
ﬂéﬂﬂﬂlmﬁmwmnmﬂﬂa

Global IP Internet

Most Tamous example of an Intemmsat.

Based on the TCPAP protocel family
» IF (indarned protoaod) ©
& Mrovecies bens mameg achers ged unrHmbis de sy
cEpEipiey of mechat CCebagrarme) e heek-be-teek
n UDF [Unrallabis Datagram Froboood)
& Uswd 1" = proeds unmisb e delsgras dslivery rom procsds-
Bo=proce.
» TGP [Trancei seion Control Probooal)
& s 11" = proecs e nbis byls srasms romn procsd -
ETCOE Ol CEITHEC T .

Agcassad via a mix of Unlx ke 11D and functlions from
e s0ckers MarTace.

Hardware and Software Org of an

Internet Application
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Naming and Communicating on the
Global IP Internet

Original Idea
] Enrrnudumln‘l:urmtﬁ:l.l:lrumunmm sodresc
# Errpens woukd be el o inlk tirectly b averyose

» Mo caoraoy or autEsnb cation
4 Ve bl b rockers ol ek on e LSR

# Mowwnkia o forgs ecurcs fHd 1 packss hesdeae

Doeen't always work that way
» Wa'll t2lk abcut coms svoludion leter today

A Programmer's View of the Internet

1. Hoate are mapped to 3 st of 32-bit |P sodressas.
1282202178

2. Tha sat of IP addreszas ls mapped to a sat of
kentiflers called Intarnst domain names.

n 1222202 170 Is mapped o www oo omu.sdy

3. A process on one Intermet hoat can communicate
with 3 process on another intermet hoat over a
COVIN GGG,

1. IP Addresses

32-bit IP addressas are storad In an /P 300ress SEUCT

» [P addrecses am ahwvaye stonsd In mamony In netesork bryts
order [Hig-andlan byle orderi
w True I ganeral for any words francismad In & paokst hesder
froem one machins o another
¢ Eg. e port nesberd cesd = denbfpng e slrest conmecton

fE Ipumeem A mbisnss sascwtars VO
whrEmt e asee
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Farely rabwcrk bybe-crder ooy 0 unsiene:
htz=l: cosvert long ot from Boat e reteecrk Byis order
Eteze: cosvert ghort 2ot fromn hesf o nebwork byle crder
ntoil: cossvert long Aot from ssbwork 1o hoet byl order
ntebx: cosvert ehort i=T hroen rmelteecrk o Bost bpte crder
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