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1. Tlepiypayere duo Pacikéc BlaWopéC Tou €eAéyxou poNC amd Tov EAEyXo
oupdpnong.
Amavtnhon
1. O £Aeyxoc poh¢ apopd Thv umepxeiAion Tou buffer Tou TCP receiver, evw o
€AEYX0C OUHPOPNONG agopd Thv uTtepxeidion Twy buffers aoTtoug dpopoAoynTéc.
2. To mapdBupo aTov éAcyxo poh¢ avakoivivetal ato header Twv ACK makéTwy
mou oTéAvel o TCP client, evw To TapdBupo Tou eAéyxou ouppoéPhong
umoAoyileTal amd Tov TCP sender amé To feedback mou Aapupdver amé to RTT
Kdl TIC ATTWAEIEC TTAKETWV.

2. Tlepiypayere évav ahyopiOpo mou va mwpoPAémel Tnv KaBuoTépnon Twv
wakéTwy PeTall dU0 OUOKEUWV Kal UmoAoyioeTe Thv akpiPpeia Tou.

ATdvTnon:
Oa xpelaoTei va aThAcoupe éva probing kai éva monitoring cuaTnua. To probing
umopei va Eekivioel pia TCP oUvdeon peTall Twv 300 OUOKEUWYV Kdal va OTEiAEl
Hikpd DATA TtakéTa amoé Tn pid oUOKEUN aThv dAAn.
Oa karaypdeel Tn XpoVvikA aTiyun ou oTéAvel To DATA packetkar Aappaver To
ACK amé Tnv dAAn ouokeun.
Oa umoAoyioel To Estimated RTT pe Tov mapakdtw TpoTo:

EstimatedRTT = (1- a)*EstimatedRTT + o*SampleRTT,

Omou SampleRTT, eivar To RTT mou eixe To TeAeutaio akéto (n) mou eixe
oTtaAB@sei emiTuxnuéva (xwpic retransmission), dnAadn, Trcv_ack - Ttrx_data, 6mou
Ttrx_data n xpovikA oTiypn 6tav otéAverar To DATA packet kair Trev_ack eivai n
XPOVIKA oTIyun o0Tav Aapupaverai To ACK.



EstimatedRTT civar o xpdévo¢ Tou RTT oOmMwe TmpooeyyioTikd umoAoyileTal
Aappdvovrtag uméyn éva apdBupo amod deiypata RTTs.

To AdBog eivar EstimatedRTT - SampleRT Ty,

MTmopoUv va umtoAoyioToUv OTATIOTIKA oToiXeid Tdvw oTo AdBog, OTTwe n péan Tipn,
median, kai To variance.

For a data set, the mean is the sum of the values divided by the number of values.
The mean of a set of numbers xi, x, ..., X, is typically denoted by I, pronounced
"x bar".

A median is described as the numeric value separating the higher half of a sample,
a population, or a probability distribution, from the lower half. The median of a
finite list of numbers can be found by arranging all the observations from lowest
value to highest value and picking the middle one. If there is an even number of
observations, then there is no single middle value; the median is then usually
defined to be the mean of the two middle values.

The population variance of a finite population of size Nis given by
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is the population mean.

3. Tlolo @aivépevo umodeikvUel XEIPOTEPN KaTdoTaon oto dikTuo Ta 3 6poia ACKs (3
duplicate ACKs) i To timeout, kai yiari?

ATtavrnon:

3 dup ACKs (duplicate acknowledgements) indicate network capable of delivering
some segments while timeout indicates a more alarming congestion scenario.


http://en.wikipedia.org/wiki/Statistical_population�

2. Tlepiypayete Ouo YeVIKEC KaThyopie¢ HeBOdWV  avTipeTwmione TG
oupYopnNoNG o€ £va HOVOTATI Ot OXEON HE TO WOOO OUHHETEXOUV oI Koupol
ot autd To povomdari, dnAadn, o1 dpopoAoyntéc (routers), switches kai
ouokevég xpnoTwv (end hosts) .

Amavrnon

Network-assisted congestion control:
I routers provide feedback to end systems
[ single bit indicating congestion (SNA, DECbit, TCP/IP ECN, ATM)
1 explicit rate sender should send at

end-to-end congestion control:

Ta 2 hosts mou ouppeTéXouv rapakoAouBoUv kai puBpilouv To puBUd Kivhong
TOUG
O no explicit feedback from network
congestion inferred from end-system observed loss, delay
approach taken by TCP

3. Tlepiypayere Tov additive increase multiplicative decrease (AIMD)
aAyopiBpo Tou TCP congestion kai dwoete pia diaioOnTikA e€nynon yiati n
avfnon cival ypappikAn Kai X1 eKOETIKA?

AmdvTnon
O sender cival mpéOupog va peiwaoel To PHéyeBog Tou TTapadbUpou GUUPOPNONG
HE APKETA PeYaAUTEpo puBud at' 6TI eival TpéOUpoC va To aunoel
‘Exer amodeixTei 6T1 h péBodo AIMD amoTteAci amapaitntn oUVOAKN £Ta1 WoTe
ol gnxaviopoi eA€yxou oupeopnong va sivai oTaBepoi.
‘Evag 31a1oOnTIKOC AdYoC yia Thv €MIOETIKA peiwon Kal T ocuvThpnTikA av§non
ToU HeyéBouc Tou TapaBuUpou cival 0TI ol OUVETEIEC €VOC mapaBupou LIE
HEYdAO LIEveBoc eivar TOAU X€EIpOTEPES aTtd TIC AVTIOTOIXEC £vOC TTapaBupou
HE HIKpO péyeBog.
X, 0Tav To WHéyeOoc Tou TapaBupou eivalr TOAU peydAo, Ta TAKETA TOU
anmoppintovtal Ba  avaperadoBoUv  mpoKaAwvrac — akoua - XEIPOTERN
aupdpnon.

Emopévwe n £€€0doc amd auTth Tnv katdoTaon éxer 181aiTeph onyagia.



4. YmoBéoete 0TI n ouogkeun A otéAvel 3 TCP segments To éva apéowg pera
To aMo oTn ouokeuRh B wavw andé pia TCP connection. To mpwro
segment éxel sequence number 70, To deUtepo 110, kai To Tpito 140.
A. TiI pumopeiTe va umoAoyioeTe yid To HEYEOOC TWV mAPATAVW TAKETWY
(Aapupavovrag unéyn povo TIC mapamwavw wAnpowopiec)?

ATtavrnon:
To mpwro eivar 40 bytes kai 1o deUTtepo 30 bytes.

KaAry Emmituyial!
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