CDmPV ng [\\AwO(ks

Lecture 1 Inbroduetion 4o ?ml:Dco\.s and Frg‘l:ocol Igﬂe,r[rﬂ'

Ths Course coNed H’lb f\’DIJUCO\L veed in the internet
What i & frotowL’.
Bie a set of rules for hromsmission and formabion of dals.

Textbook . Poerzon & Davie - Computer Nehoorles. A Systar's Aﬂztzadnd)

Te inderaet sbarted o} jn the lake |960s os a 3OV€mmUbl’

Pro\ierl ARPANET.

In ditferend places Hure vere differnd fypes of media (wied /wirles) and
applicatione (telnet /(Icgin/ F1P) . The indernet s a nghwork that
werks 0\1&?\'&; the massive amount of o\:m’ad How weld gne
even dasign bhis?

S howe Wt bwo L Aad B You wand @ weyto communicate
;?%Eouhb ug:dla wm tinko bitb and gond H@né:'jml DLross
the wird of wireless mediym.

However, there mighk be [(eleckvnic) noise in e mediom.

[ +mis¢>’/\rr’\r4\
cT y

do ue i thie
Gba.“iﬂ*ﬂk

/ora!)?.

The noise is  hightr in wieless media.
E:J:ical Ms{“% P S"S““l's ard dder gimilar things Come vnder the,
Phuysicol  loger of bhe nebwork.

Protocols Page 1



Now ke a 6“&”'* more mplical?d sitvakign wWhee yoy have 5 popl
A simple sobion is {o mPa. e Lke so: ¢

1§ 7
— [ L U

b D

S:éLA wank to belk o £ Then A shoold o abe o indicate ot
be

wescage is mearl foc E. P dwo- ){’hm%e.gshouuaho
WE:MQM&VM un%

L.ef,a | | |

Resier Sonder bl idorweion

What f Lo puits  Sey A-E ord BC wenl }o communicgle
Qj'«)ha Samg 4-,m£9 Tve sianﬂulb mﬂgaek &quimmﬂl and J:dth n
the iokormadions &On\iﬂ@[fe]}d 39(1:'4&. l_.»w*;;:fﬂb“m o
e Thig issve i kmown  gs meliom Occess.  SELMA ﬁmasadc?iu)
Things Like wadivm access ard I-rdming coe prday the
o b
LDLL) derureatig whoe e

Now s ue hove 10p0 People: The medivm access,  problem gove
massive ik e use @ si bus. Since fhe lus will be so
teeae ong, we would LD need @ copester (an ampfie) b ewe bne
sigels  dont die ovb Thee wod ol ¢ a lot of inteference.
We coldvg o swilth nstead -

i if it recsves @ messae Fom M5B, Hhen
S | it iar:ss it 1P sy e,

L !L - L ik (q;w[«,.

b‘k\’f—uﬂg a sdechie re_rm}e(

Protocols Page 2




This comes under the daba [ink [ager 6 well.
A switth vsd in thie scenaro & called o melar-l swih. (1L2)

Now Say T hove a willion ?mrlb
LAN LAN LN

-L Secialized
n'nl'exfaczs
(rovters)

has \P addrecs
local ama noboerk (LAN)
We eed come common potoeel so thd Ao diversity doos not

CAuse ssves
td Fm{'DC_OL isthe common ore
Network Layer (IP)

Eoon of thase interfecee wwill howe [P oddresses (oo for esch [jnk)
If someone wenk fo cmmnum'cafe,#uﬁ can vse 4 IP addrese-

ETI PL | — (Bo‘dn Yo 2ender/receiver Aexico)
1Pece

\\ 0;!—6 h"L (ouker lﬂtﬂ!‘#ﬂ%
Feender ey Adoal. ioformaion have P addresses.

L_) P fa.tkd«’ see: NAT
Originally, nd enovgh biks were
So swerall, s Y
need not e vqUe .

PHY heoder DLL V0dt |9 hoader Torupod haodes see s privale ard puble

/——'\f""—f«{’/" P addcess
v, LT T L] I — —

mo‘g'w‘go . .
Sigral J iju"z % Jwrww Aebsad informddion-
shirl'/erd it (:2“ scuagle:eﬁw\ Lager

I Physical sl
2 D Link 5 lypr o

3 Nehowk (p) [ O froimed stk
h Tarspot

o Pecledh
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Routers Rbukrs (- 114 LUACJ”s SUﬁ'(ZhES—

The  routers \]do s b see Hy P heodr and decidz whee o
forvard # (if ab al). Hou Ao f‘ma wOrk{wD&d'W 4o %we this out?

Lo rere ore oany protucole o this,
BGP, 1S\S. OSPF

avtonomous s\fs."’un
leve) routing

Layer-3 protocol toke care of tovking
Rovtas have queves bo ’CemPoﬂflLu bubler FaLkds wher the ih{auf
e 5 higher than the mayximal otpit rake.
packetloss ¥ Yo queve ads Filled, than Pack&f loss oecwre (Pacl(ds are J'usl’
MRS
We do celrasmisson of lest Paokds ln ARPANET hen, the
# as opgosed 10

vt redranumission  stecks dom the oriaiml sender® Thie jent ohna%
roukes somehow

e o SfF the best oowhon, bubk  ARPANET war o odeferse nehwork so
(:;ﬁ;ﬁ Zf? it wales cente. Cl'hjs ceic 15 esen in {D&aa's internet ?)
e % loss must be Jghecked pnd He message must be retaamited
unkl Yy receiver recaives It
LoTo kaow this, there chovld we o durmed
w SQ\’IA ‘o .
}ﬂ%ﬂkg,mﬁn*iwg—_@mw%m EMW M receiver. [P ,
a few ackno m& li’ dounb cove 100 Q [Org hme, Fa.[,kaje lﬂbl:.

“This loger io known a» the h’enélpawl’ lager. The common ?rvl'oco\
vsel is TCP- [In ARPMNET, the rudimoteyy UDP was Lsed)

Transport
Layer (TCP)

Some ooy modde Ve mom Hhon 5 L‘“ém (E& Ost -1 ladex)

lavyer handed by
bﬂ)\fa}lbr\ — Q_Pf
Tranupork 0S level - TCPIP
Nekwork
D;; ’:ﬁ“ NIE - Nehoork Interface Card (S0 Uke 26136)-)
At

Headess a2 gdded one&MmgssoﬁQ Moves  doun -
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The is trantmited Yo 4y |base stahion
Message i g

0“1{1 looks af nchwoerk [DLL/PHY in 3em:e.|

Repeater enly loks ot pRY.

L2 swilches onld look at DLL/PHY-

Whg s P«ohwl [aﬁerina dong?
+ Tre complicated ehoorking poblom is decortposed o Smaller, moe
mmaeajpu ones.-
+ Modular do.sfan 0 300 cgn df‘ﬂ-r\ge individva) Frd'le; ea;iB.
- oy hdp if TCP kaw where bhe lod informahion yar dopped.
T lak of intechon  \ehoeen disting laﬁus rakes this diffewH-

ng well does it P@"fbrm?
I:trg:fyhpm The ‘u\fokﬁhPUk i Yhe a\IU@ﬁL dota rake from the serder to  the
veceiver.  (~ bl Kbps for voice call)
The Lakem%- e Yhe de,laﬂ of o Message  0Cross the network.
L. (~100 ms of ore-way latenay)

The rourd l:n‘? tive (TT) is He boe for o message to 30 from
Sendex —> receiver —>Senddd

Quality of GI"WWi {oad'h”-" -V Quah’gmf Qeryice (QoS).
Service (QoS)
&vahostreenmg - twlruk N’Mbps n'eaM

lokercy  doant relly oter, Coge of soconds
woyld also be hie.

(desi
Whan we build & nehoork, we SPEU& M"u?ﬁ and  dhon deszn
the thawu. We dont have g freedom when vsieg the inkermet

however, we cen ouly inderacl with the applicshion [ayer meaningfilly.
@g'?"t 5 the Avmber of bitb Hat com \oe,fushaif\-am ane
o onghhner-

Throu
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Lecture 2 Rovters and Treffic

Sw& fle bonfer — e hﬁgﬁ’ﬂr the ‘wavu&lfvh Pe morezj\a”frrd-
W+ Hwe & no such “eritical” req/un'r khIUuaNWt.
it s said o be best Mo No QoS aumnfw!
from the nghoork .
The inferet is dosgned gs best offrt.
e are tnding o move awagpmm Yie ad guaran}ez QoS, but e
Al ( Mpbile—mobile commenication does guaxantee. QoS)
of tmnymision
In & wuter, the mMaximum dalaral@,fdﬂmuah @ certan link is called
Bandwidth  |\ordoiddn (Uﬂk Ca\mc"bi]
it yov have rnd\‘b'fu/ fepp\d, LJSirZ the  same Lnk,'ﬂneg are CDH‘fQ*mﬂ
Tre protocdr  don't psvelly 8uarani’ae} reserve Gy barduwidbh.-
(some. peincds 4o byt wokig ey touter guarankee sl is on-trivial)

# people are competing, thoughput —decrences.

laJ?ehcg LNCeases-

L (e gpewe. i nge,)

(0eB) Q. bibs
o > .
F Output Link
(pocket) > B — 2 vt/ s
Store & Forward /C: bits]s wWe ’)0": it 0 the Q\JtFU‘t q/dc’/\.ﬁ Dn.lﬂ'
hnpot Lk after the Aol packet & caived.
Cut-Through ‘Stoe R FO\'IOO-R’." .PTD.PMH

o Cob-Thouh  cusitching, we send ¢ ko the Ovtpot queve immediatdy.
This oy wege  resoucces {houzh (wht & He Fgu.ltel’ ie Cgm,?te,&?\.

t, = time of et Wit of input-

t— tire of |t It of inpul
Then to- to » B . Qﬂ S&F, we walt Hl t’n)
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t, = time o fist bt b output-
ta- t 4 &

Ca
‘t;—’cz'\'

WQ

S’axe Forumh Queu»na, 'I’mnswss\o.-,

(VI m

L twmber of pele compeking.
Cross-Traffic

Crose - Trabbc — Tbhe other  4han l(A!om own Padcaks-

Conﬂwﬁor’ control — \When 4z queve lvilds vp ab a uter, "uange}b'on”
Congestion s soid 10 occor We wadk it 4y coatinge loorkir% somelow —
Contrel the ey the © handle b\d the Fﬂ:ﬂcou ic Corgeshon  confrol .

Mainly tardled by Tm‘m oyer  (TCP.

(tf' Fa&ols bes or RT‘I’ In back off a_ bt)
Masy also e %Ala lowser laﬂoxs (O, puy)*

W you wend your Oten eyhon cankol in Hne gpplication

layer, yoo mghd use UDP [uhih does ready notig  special)

Wl Ewai| Uoice eall

Application FP HTTP  SMTP  VoIP * f“k cc\iésion ‘toli aj
ofr a b
Teanspert \ %— = rebronemit: DLL has some
\ y sto#f to 4o with retransmission
Nejwork P as well

So——

DLL+?PHY  jgpg &on{ go2-3 UGATE ZIGREE
(e distinchion it bluw)

Protocols Page 7



Dince evenjote  uges (P, \’mwﬂlw ke @\‘g:re.
Desi such Uwilaﬂexs @ﬂ%neeéko dk fo  hger and

Fie HTTP

N\  Pot cwmber § We study them wmore
TCP n debol later
\ Potocal feld t

,P The ?e\'\: nomber decides which a.ﬂ?ll'ﬂﬂﬁﬂ'\ to use.
The protocs\ fedd decides whidh applicahion pm‘bd b use.
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