








































































datarate noiseless nyquist hitrate lends
2B log a

noisy Shannon capacity

Bloyal SNR
Shannon capacity givesthe upper limit whereasthe nyquist
formulagivesthenumberoflevelsneeded
applytheshannon capacityformulato findtheupperlimit thenchoose
alowerlimitand applythenyquist formulato find thenumberoflenoh
main parameters
bandwidth rangeof frequencies Meee
thromant actualamountofdatapassed Mlrs
latency
bandwidth delayadmit

aspogationtime time forsignal totravel fromone
pint to another

transmissiontimeCasnogatindelay the amountoftime
foronebit
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Mid preparations
Charter 2

layersof FSI hensystems interconnection I model

1 physical 2 data link 3 network a transport s session

6 presentation 7 application
traileraddedhere header added in everylayer

hysical layer responsible formovementsof individualbitfromone
hose to next

datalink responsible for miningframesbetweennodesthe

networklayer responsiblefor delivering individual packetsfrom
sourcetodestination

transportlayer responsiblefor deliveringmessagesfromonepress
to another

sessionlayer responsibleforsynchronizationanddialogcontrol

presentationlayer responsiblefortranslation compression and
encryption

applicationlayer aonides services to enduser











































































layersof TCP IP suite Coriginallyfour finewhencomronedtoo
original host to network internet transport andapplication

comparedto trawling networktransport application

layer Thanatos9thKrememimeinfant athenaeums

streammustummissimmme mmmmmeasure userdatagramsense

i
mom me

hosttonetwork

fourlevelsofaddresses't hiii logical ist andshift hitsas Ihexadecimal
mostlocalnetworks use 08hitCbbyte physicaladdresswrittenas 12hexadecimal

digits

everybyteis separatedbycolonel
Rhysical address changes everyboy i logicalpsst andspecificaddresses don'tchange

post address is 16hit represented as onedecimalnumber
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1 datalinklayer addresses changeenerghmhomimsime it is responsibleformoving
logicaladdressing

framesbetweennodes Whereas notrunklayeraddressesdon'tchange sincethislayer
is responsiblefordeliveringindividualpocketsfromsourcetodestination

datalinkpistolsaredefinedbytheunderhyentgnetust IPspikedincludes
ICMP I GMP RARP ARP
2

3 twistedpair hasbetter sesfsimance in noise andassstalk
in parallelpain eachmiso is affecteddifferentlyby noiseandcrosstalk
receivergets no unwantedsignalwithtwistedpair

E dataelementsarewhatwewanttotendsignalelementsarewhatwe cansend

dataelementisthesmallestentitythatrepresents a pieceofinformation signalelement

istheshortestunittimewise ofa digitalsignal
sometime

558É5substitute s consecutivezeroswith o o iii iisn'ttechnique
mmmmmmmm Miss substitutes aconsecutivezeroswith588T as 8h85mit thepulsesequencewithtrailatzeros

afterthelastsubstitutionhadan equalnumberofeand amplitudeonnot respectively
3lends

6 8Bbt s f digitalelementstmdkmmsignaltmdnlements.to I 5 imitate 319
EI pantsshhsmallerbandwidth E sellsyne mse

s ARP addressresolutionastred retrievesphysical addressofretinitfismlogical
Mmaeest.IM

KARP Reverseaddress resput retrieveslogicaladdress fromphysical

8 guided coaxial twistedpair waveguide optical containssignalinsidephysicallimitsAmedium

angunted microwave radiowavesinfraredI signalisnotconfined noconductorneeded











































































unguided microwave radiowaves infrared signal confined noconductorneeder

9 lineofsight higherfrequency 30MHzIstraightline

skyaspogation 2 30mHz greaterdistancethangroundxpwithloverpower
10 sterdensityandnconstantfromcentertoendofone

graded densityand n decreasesradiallyfromonecenter higherbandwidththanstep

as
I line coding techniquetotransmithighspeeddatomencomeswires channelispartitioned

intosubchannels called tonesbymakingeachtone sithogonal toothers thereby
allowingoverlapofBW

2 whenusthagelevelis constantthatstrailoflimosinsomecoding
thespectrumcreates averylowfrequencycomponentcalled A component
which desynesystem

4 Hours in non returntoZeroschemes receiverassumesaverage signalisbaseline

andusesthisasreferenceforothersignals withabonytrailofhighvaluesignalsthisaverage

will increase makingit difficulttodecideaccurately

5 asolutiontomaintaining symwithtraildozerswithout increasingnumberedbits

7
Annectionlessanddirectionalbutton

8 VIP Meerstoprocess fistedthatonlyaddsartaddresses andsome errorcontrol simpler
TIP morereliable connectionbasedamidesfulltransportlayerservices slower

4 Computer internetconnection email addressetc

Qs a nyquist 2B.by
wmnity CBby.HtSMIy
upperlimit 5020000 by11501 52 76Mhp

b C 26 63Mhps whenSNRisveryhigh C Bx Mtd
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so see
assuming2 29108

forwire

h transmissiontime FEET as

totaltime amagationtime transtime Ho t I 1.283

transport
Qa 1 presentation 2 session 3 datalink a session

asession
5 presentation G datalink s physical 8 transport9 application
10 physical 11 transport 12 datalinkandtransport 13 Matusik

k physical Is transport 16 datalink 19datalink 18 ordination
19 presentation so physical











































































questionsfrombook

charter8
Q1 switchingallows connectingmultipledevices in anetworkswitchescancreatetemporary

connections thereforetheyaremorepracticalthanbusesandmoreefficientthanstar

Q2 threetraditionalswitchingmethods circuitswitching packetswitchingandmessageswitching
mostcommontoday

03 approachesto pocketswitching datagram a virtualcircuit

QE in a circuitswitchednetworkdataisnotpocketizedinsteaddataflowscontinuallythroughthe

samechannel

in apacketswitchednetwork dataispocketizedsuchthateachracketbecomesanindependent

entitywithitsrespectiveaddressinginfo

Q5 definessourceanddestination

Qb definesmistrialcircuitnumber

pl as If 154 t delayforsetupandteardown toa mo
setupis assumedtobeatmswaycommunication

whereas teardownis theway
totaldelayforsetupandteardown 3 IIe e 5551 g my

b 0.078 42581 YEE 203ms C 1103 s

P2 I a 321 t 3 20 20 69ms

2 GlSms 3s Hems
13 as thechannel is maintainedforthewholetransferthose

b setupandteardownphasesdontexistin datagramnetwork

eachpocket isindependentthusroutingisdoneindividually
C in avirtualcircuitnetwork endtoendaddressingduringsetupandteardown











































































Theses arerequiredtomakethecorresponding entryintheswitchingtable

duringtransfershore eachpacketcarries avirtualcircuitidentifiertodeterminewhich

histualcircuitthatracketfollows

PG datagramrequires sourceanddestination i e tour addresses

virtual circuitrequires inputart outputpsst inputmistrialcircuitidentifier output
since VCI is alocalnumberthustwodifferentinputandoutputexitsmayusethesameK

VCI is uniqueonly in relationto a psst s fast VCI unique
chapterS

Q1 belowphysicallayer controlledbyphysical
chapter a

ai digitaltodigital linecoding scrambling blockading

Q2 dataelementis smallestentitythatrepresentsinfo IwhatweneedtosendMid

signalelement is shortestunitofdigitalsignal I whatwecansendcarrier

3 datarate hey signalrate hand numberofsignalsIs
Qb includetiminginfo in data withtransitions
08 Monides redundancyandensuressyneand errordet
QI longzesslendwithotherlevels
a lo

chapter 10

forwarderrorassertion receivertriesto assert assorted codeword

err detectionbyretransmission thecorruptedmessageis discardedwhen
anerrorisdetectedandthesenderneeds
toretransmit











































































linearhlsekade datashared its codewordblocks inwhichthe

XORoperationbetweenanytwo codewords gives
anothercodeword

cycliccode a categoryoflinearblockades inwhichthe stationof
anycodewordresultsinanothercodeword

chapter11 1 12622

flag toidentifyendandbeginningofframe delimiter
questions

B

A C

C
2 fr

t Tfn t Etten tarter
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datelink layer functions datalinkcontrol andmediaaccesscontrol
chapter Is summary
datalink canbe viewed astwolayers upperlayerisdatalink
control andlowerlayerisfor resolving accesstosharedmedia

manyproteststohandleaccessto
sharedlink threecategories1randomaccess

2 controlledaccess 3 channelization

in randomaccess us stationhascontrolaneranother

ALOHA allowsmultipleaccessto sharedmedium collisionsscars it
tonsstationssendatsametime collisionwithanybitofframemakes
data garbled
CSMA developed to minimize chanceofcollisions stations sensemedium
hebsseusingthroughoneofthefollowingmethods I persistent P persistent

andnonpersistent
I persistent statismkeepssendingsomedatauntilit is acknowled
a persistent p isprobabilityofsuccess systemonlysendsdaterif channelis











































































available otherwisesystemwaitsahacksbftime
nonpersistent systemsendsdataonceanddoesn'tresendregardless

ofsuccess

CSMAILS modifierCSMA tohandlecollisions
frame issentagain ifcollisionis detected

CSMAILA toamidcollisions in wirelessnetworks
collisionsansided interframespacecontentionwindowandacks

in controlledaccess stationsconsulteachotherto seewhohastheright
tosend stationcannotsendunlessauthorizedbyothers
controlled accessmethods selling thenpassing andreservation
FAMA bandwidthdividedintobandseachreservedforastation
TAMA statismhasentirebandwidthofchannelforcertaintimeslot
CDMA differentcodes

8 91112 1B
checksyllabus checksyllabusfriend

8 f firstmaterial 4 first section 10 first section

all I1 all It











































































second preparation
blockading

datawords t redundanthits codewords

k t n n

since morecodewordspossiblethandatowords 2 22k andentrydataused
matched

to onecodeword then 2 2k codewordsnotused

todetecterror I receiverhaslistofwalidcodewords 2 codewordchangedtoinvalidcodeword











































































Second2021

Qi I controlfieldfor I frames containshitsthat definethesequence
numberoftheframeandincaseofpiggybackingthenumberoftheack
additionallyoneofthebitsidentifiestheframeas an I frame

ontheotherhand f frames controlfieldsfirstsignifythatthe
frameis an S frametheackohnahnumberisalsocontainedhere
in case piggybackingisnotpossible finallythecontestfielddefines
thetypeofSframe RR RNRRET SRET

2 in hitstuffing a singlebitbreaksup asequenceoffineones
following a zero sothattheyarenotmistakenfor aflagThisisdone

bystuffingazeroafterthefifthone
bytestuffingrequiresinsertionof8hits whicharecalledan

escapecharacter to informthe receiverthatthenextbytein aflag
is avaliddatasequencewiththesamepattern

3 goback N receiverwindowsize I
senderwindowsizea 2m I

if frame is lost allsubsequentlysentframesmusthe
resent

etc
selectiverepeat reclinerwindowsize senderwindowsize 2

bstframe can he resent individuallyuponreceipt
of Nak


































































	 	 	 	 p-persistent: station continuously senses. when channel becomes idle and


	 	 	  	 	 	 	 transmission success probability is p, station sends. 


	 	 	 	 	 	 	 if probability of successful transmission is 1-p, station waits until 


PAP usersends usernameandpassword simple
CHAP systemsendschallengepockettowhichuserappliespredefined

Reendureto solve Userthensendssolutionwithpassword

andsystemcommies to grantordenyaccess

moresecure requiremoreassessing

5 ADSL lamerdatarate usesexistingbeatbox
HISL higherdataratewithout repeaters turtwistedpairs

G reservations timeisdividedintointernals stationreservestimeslot
beforetransmitting stationstakepermissionfromall
otherstations toreserve

Rolling aprimarystatismaskseachsecondarystation inorder if ithas
datatosendifnotthestatinssendsor Nakandtheprimarystation
pollsthenest otherwisethesecondarystationsendsdataand
theprimaryacknowledgesits receipt
Thus theprimaryact astheinitiatorandantistsallteamsmum

7 nm persistent stationsendsframe immediately if lineisidle
otherwisestationwaitsarandomamountoftimeandsenses

again



	 	 	 	 	 	 	 next time slot and sends if line is idle. The channel in this


	 	 	 	 	 	 	  method is divided into slots.




































































8 N A

Q2 l a schemeinwhichthemessagewordsaresplitintoblocksofadenoids
whereeachmessagewordhas khitsandcodewordhasnhits
theblockadingschemeshouldalloweasedetectionanderection.then hand
begreaterthan k

2 a techniquewheretasks are startedbefore an acknowledgementatthe
completionofprevioustasksis received Labeforeprevioustaskhasendedthisimproves

efficiency

1
3 linkidle dead E establish

nationsnegotiated

amedinglink
terminate It antimal

dating Then e thussk Yeahboneoptiated

4 carriersensemultipleaccess where collisionis ansidedbyusing aninterframe

space defininga contentionwindow andwaitingfrack

5 a signal sentby any station that detects a collisiontoallother
stationsinformingthemofthecollision











































































G modulationtechniquecombining QAMandFAM usedinADSL

7 restoresthe modernandpachetizesdata

8 ASSLthatdoesnotrequireinstallationof splitters attheuser'spremisesthereby
makingADSLmore practical as modem canheslaggeddirectlyintophonejack

9 Countingscheme in which numbersrepeatwithoutaddingdigits

modules 5 014 0 1 2,3 4 0 1

10 NA

11 a aidewithradius t isdrawnaroundthecorrect adenoid

any
codewordthatties in theboundsofthecircle as ontheaide

is considered equaltothecodeword inthecenter mresneranycodewords
notequaltothecodewordinthecenterbutstillliewithintheaidewe
detected as erroneous

fortermsmated It detected
in

Detectedhutatorated

12 a messagefromthereceivertothesenderinformingthemofthemissing
frameandrequesting retransmission











































































13 to reduceframesize

3 a I dmin At 1 4
2 Amin step p

3 detection'd es dain ti orationof
three s dmin 7

A detectioned six requiresmorethancorrectionofthreeadmin

A to
A B C

su iii

1 13 us
2 LONA

3 toomany s 700 hits in t us
4 1300hits

inessset



Chapter19

blocks in chassfuladdressing
in classA firsthitMSB iszero nestsevenreservedforblocknumber 0125
sizeofblocka jammingbits 24 16779,216
in classB firsttensbitsreservedfortype 16384blocks next14hitsforblocknumb

blocksize 32 Mimi 16hits 65,536

sameconcertforothertypeswithdifferent numberofblocks

1100401 0001 0000 001801095ftp y
ddm

final IPv6 notincluded

options andeverythingup to 546 in

19.2 untiladdressspace included reduction in

18 but
I and 2 in
3 out
4 b b 7 4 10 13 out

8 I1 It in
total 1 2 8 11 12 19 20
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finalpractice
Q D thetimeto linefield changes theremayalsohechangesin

thefragmentationandoptionsfields Anychangesintheheaderwillalsochange
thechecksumattherouter Whenfragmentationscanstherewillhechange

in thetotallengthfield fragmentoffset fragmentflighidentification

2 ALEN 8 bytes s 12 11000

3 1123 1024 t 94 since I inclusive

4 25.30.1256116 first16hitsreserved

firstaddress 2h34 0.0 lastaddress24.34255.24
numberofaddresses 210

Q2 E t Zhao to us

to ta long s to a 13us AhearsatBms
1 to Bus whenAhears
2 t 10us when hears

3 t hitstransmitted Fun s hits 10M In tohits

4 thitstransmitted Bus hits 130bits

s D datalink addressesthephysicaladdressofthenodeconnectedtothe
link Thisphysicaladdress changesateverymode
thenetworkaddresses are logical addressesofthesourceanddestination

it itsesustchangewhiletraveling
thenetworklayerusesastratsAthe If suite ICMP IGmpAre
whereasthedatalinklayerdoesntbillswasaecilieartist



3 thesizeofbothsendandreceivewindowsarethesameinselective
repeat ARQ andtheyare equalto 2m

I
29 16

e in subnettingiswhen anorganizationdividesablockofaddress
betweendifferentsubsets theorganizationis seentohomeshe
address allmessagesaresentto arouterthatconnectstheorganizer
totheinternetandthesubnet therentermutesmessagesto
thespecificsubnet it is meantforandeachsubnet
hasits own maskdifferentfrsmthesigamisations

bedwetting iswhenanaddressblockis dividedintosmallerblock

withcontiguousaddressesandeachsetthesesmallerblockdefine

smallnetworkscalledsubsets sesubnetwillhaveamask
with more Is
supernettingiswhenseveraladdressblocks usuallythbek

are addedtocreate a largeaddressblockthisdecreasesthe
numberofIs inthemask

h 1 CISR classlessinterdsmainrouting

a methodof allocatingaddressestheCIAnotation isshownbythe
In where n isthenumberdofixedhits inthemask

2 networkaddresstranslation whenulargesetofaddressesexistinternally
butsinks the addressoneroustotheinternet
theinternaladdressesneedtobeuniqueinternallybutneednot
beunique globally



Qa al VER V ALEN thatlength tsetse 4 80 84bytes

header checksum is zero smarted not sure
2 ALEN 20 A na options
3 faysand fragmentationoffset 851 1000 01010000

thedustfragmenthit its us fragments
datasize 84 20 68bytes

h timeto bio 2 6 32hop
6 identification 3

h 1 11018000 00100010 00110110 0000 1100

2 10000001 0000410 0000 0110 0000 1000

3 0111 0010 00100010 00000010 0000 1000

A Es 129 B 1288191 0 192 213C I class C
logy 239 EHoo 2992 ClassB

3 AmsA

Qe Mbf morefragmentsif I D dontfragment

1 offset 200 9 firsthit 200.8 400
2 lastbyte 1600 200 ers 1 1779

3 last since M is zero

as I mask is all't A
2 C 3 in classless addressing preferlengthdefinition

mask 27 5 25 addresses 32



f 1100 000 0

inthbek 16mn
9 in class C s 256 addresses GSK in B

t

268Min DandE

8 29s 2 last k hits

and 01000000 Go

4 0000 0 0
11 I 7

0 0 0 0 0 1 1
10 fiscedlength s Kyoto 3.3 4 28

identificationfield same for all fragment
chapter20

If v4 unreliable connectionless responsibleforsourceto
best delivery
IPv4packetscalleddatagrams withheader to bohytes

morelength 24 1bytes
MTV morenumberofbytes link can encapsulate
fragmentation splitlargedatagramsto accommodate MTV
to man bytesofoptionsfortestinganddebugging
six nations fillerbetweenoptionsforalignment addingrandom

sate selectionof mandatory rate selectionofcertain
routes recordingprocessingtime



reviewquestions
I deliveryofpocket in networklayermeansbfoickethteranedfrom

source to finaldestination whereasdeliveryofframeinnodetrade
datalinkhager means deliveryfromnodeto resetmade

2 connectionless nosetupat teardswnphases eachdatagramindexed

onlydatatransferthose
connection oriented setupteardownanddatatransfer

Histualconnectionestablishedbefore

If Eandv6normallyconnectionlessbut IPv6canhe
connection

3 fragmentation issplittingof largedatagrams intosmallerto
ousmmodateMTV IPvEallowsfragmentationathostandrouters

the header sectionsare splitinto contiguous 16bitblocksand
added carryisaddedtoneat thecomplementofthe sum
is stored changeswitheveryvisit 4Thchanges
once received checksum isadded if resultis 3ers mens
Knessheaderonly headerchangesatentrybox
otherfieldshome own checksumfromhigherlevel

13 largeMTV accommodateslargepackageswithoutsplitting
refutesprocessing time noreassembly fewerlost
smallimproves transmission efficiencytransmitsbad
better for muse

to first 8 120 960



20 identificationfield incremented forneatdatagramif notfragmented
brayblag

28888584 ji Fi tattooed
32bits source then 32bet dosh

chapter19
global identificationidentifieseachhostandrouteruniquely
using 32hits to enabledeliveryofrocketshosttotal
A B andC unicast s multi E Rex

subnetting divide networkintosmallercreatingintermedo
lendof IP a more Is in mask if classless

restrictions on classless

numberof addresses 22
maskneedsto be included to defineblock

a dike ofstartingaddressneedstobe divisiblebynumb
setaddresses

3 chassfuladdressing assignsorganization aclass A B n cbibelotaddresseswhich

theythen
classless assignssetof contiguous addresseswithmost

6 is classless addressing maskdefines CIA numberofcontgism
Is that settheprefix
in classlessmaskusedtofindfirstaddress
defaultwhen noserbretting
networkaddress firstaddress in black



NAT largesetofunique addressesinternallybutat unique
globally and one address externally

16 A O 127 B 1289191 C 1929223 0224924
18 as class A s onlyfirstbytefixed s netit 110 host 3 28

b class B first Inter fiscedenetid 132.46
C class as first luster netid 28.34.4

20 O 001 0000
AND I o o o o o

828482.00
first

00010000 V2.84.82.63
00 I 1 ill I

19 12.66
0000 1100 00111000

ANDoooo oooo oooo oooo 24.34.0 0 first

a t t t t t t t t call all 2534 295 245
21 asaro subsets s by 400 4 more Is in mask

s IS
f 232

1
1824.32 En 32k

C firstaddress in subnet1
16 0988000000 6.0.0.0 last 16.0 124.295

d subnet 500 500 2 1 209 lost
16 209 128.0 first 16.244.299.2980

22 a 26 h 26 64 C 130 56.0.0first 13046.0.63
d 130.56 265 110.8007 last 296

23 a 129 b 8 C 24.17 180.0 21117.180.7
d 24.18.80.245



29 as 13.46.9 ans
000

first 12346.99.32
last 00100111 12346.79.39

e 200 19.21mg first 128 last Io

C 19.34 00010000 0000 0000 first 16.0
I lil N hast 19 295

d 180.38 60.64s fist last 180.3464.69

26 it s 125 he 128 Ca 130

available 2 65h needed ok

first address divisibleby 128
27 124

chapter 12
datalink tussullayers upperdatalinkcontrol bonershared

media

potash random access controlledaccess channelization
hosuperin

are alshas The If mo

throat Cree brave Aloha
G 10 100 Ten I s throughput 13.5

14 slotted aloha throat Gee
a é 36.8

19 Ten Eh Em I Ea s see biro ye51200
3 612

16 The 2 e Tp he dinged buffs
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