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1. Néte n petaywyn ntakétov (packet switching) sivan mpotiuntéa TN petaywyrg KUKAWpaAtog (circuit switching);

Andavtnon

Otav n kaBuotépnon MPEMEL va eival HLKpn

Otav amnatteitol Hkpog pubpog opaApdtwy otnv petadoon

Otav n kivnon eival omopadikn

Otav o puBuoC petddoong eivat peyalog

1. Néte n petaywyn nakétov (packet switching) sivan potiuntéa TN petaywyrg KUKAWpATog (circuit switching);

Andavtnon

Otav n kabuotépnon MPEMEL va eival HiKpn

Otav amnatteitol Hkpog pubpog opaApdtwy otnv petadoon

‘Otav n kivnon givat onopadikn

'Otav o pubuoC petddoaong eivat peyalog




2. H otatiotikn oAumAe§ia:

Andvtnon

Mag S{VeL OTATIOTIKA OTOLKELO OXETIKA HE TNV KABUOTEPNGN TWV MAKETWY

MEeLwVEL TN TTOAUTIAOKOTNTA SLAXELPLONG TIOANATTAWY POWYV TIOKETWVY OTO
Siktuo

BeATlwveL TNV Xprion Twv ndépwv Tou Stktuou

Agv XpNOLUOTIOLELTOL 08 SIKTUA LETOYWYNG ELKOVIKWY KUKAWUATWY

2. H otatiotikn oAumAe§ia:

Andvtnon

Mo S{VeL OTATIOTIKA OTOLKELO OXETIKA E TNV KABUOTEPNGN TWV MAKETWY

MEeLWVEL TN TTOAUTIAOKOTNTA SLAXELPLONG TIOAAATTAWY POWYV TTIOKETWVY OTO
Siktuo

BeATLWVEL TRV XPHON TWV TOPWV TOU StKTUoU

Agv XpNOLUOTOLELTOL 08 SIKTUA LETOYWYNG ELKOVIKWY KUKAWUATWY




3. Mola anod TG CUVLOTWOES TG KABUOTEPNONG EVOG TTAKETOU efaptdatat Alydtepo and to eUpog {wvng Twv JeEVEEWV KaL TNV
TaXUTNTA TWV SPOUOAOYNTWV EVAG SikTUOU;

Andavtnon

H kaBuotépnon dladoong

H kaBuotépnon petadoong

H kaBuotépnon enefepyaoiag

H kaBuotépnon avapuoving

3. Mola anod T CUVLOTWOES TG KABUOTEPNONG EVOG TTAKETOU efaptdatat Alydtepo and to eUpog {wvng Twv JeVEEWV KaL TV
TaXUTNTA TWV SPOUOAOYNTWV EVOG SiKTUOU;

Andavtnon

H kaBuotépnon dadoong

H kaBuotépnon petadoong

H kaBuotépnon enefepyaoiag

H kaBuotépnon avapuovig




4. Itnv otoifa npwTokOAAwvV Tou Aladiktiou, ToLo givat To uPnAdtepo eninedo Tou onoiov MPwWTOGKOAAQ UAOTIOLOUV OL
Spopoloyntéc;

Andvinon

Metadopag

Awtbou

EAéyxou oupdopnong

Zevéng

4. Itnv otoifa MpwToKOAAWYV tou Altadiktiou, Ttoto givat to uPpnAdtepo eninedo tou onoiov MPwTOKOAAA UAOTIOLOUV OL
Spopoloyntéc;

Andavtnon

Metadopag

AwTOOU

EAéyxou oupdopnong

Zeuéng




5. Nowo pwTOKoAAO Tou emunéSou petadopdg sival KATtAANAGTEPO yLa TV UNOCTAPLEN AELOTILOTWY SIKTUAKWY edapuoywv;

Andvtnon
TCP

FTP

IP

ubp

5. Moo pwTOKoAAO Tou emnéSou petadopds sival KATAANAGTEPO yLa TRV UNOCTAPLEN AELOTILOTWVY SIKTUAKWV edapuoywv;

Andvtnon
TCP

FTP

IP

ubp




6. O £AeyX0G POKG XPNOLLOTIOLEITAL YLO

Andavtnon

Arnoduyn amwAELOG TTAKETWY OTOUG SPOLOAOYNTES

Amodpuyn amMWAELNC TTAKETWY OTOV TAPAANTTTN

Arnodpuyn amWAELOG TTAKETWY OTOV AMOCTOAEQ

E€Llooppomnon pubuou petadoong Hetatl Twv Spopoloyntwy

6. O £AeyX0G POKG XPNOLLOTIOLEITAL YLO

Andavtnon

Arnoduyn amwAELOG TTAKETWY OTOUG SPOLOAOYNTES

Anoduyr) anwAeLag TTAKETWY OTOV OPAARTITn

Arnodpuyn amWAELOG TTAKETWY OTOV AMOCTOAEQ

E€Llooppomnon pubuou petadoong Hetatl tTwv dpopoloyntwy




7. To eninedo petadopdg (transport layer) otnv apXLteKToviKN TOU ALASIKTUOU

Andavtnon

Eilvat umelBuvo yla tnv petadopd Twv datagrams armd nnyr o€ TPOOPLoUO

Mapéxel untnpeotieg oto emninedo diktvou (network layer)

Eivat umeBuvo yla tnv SpopoAdynon Twv MOKETWY

KaveL xprion Twv UTINPECLWV Tou eMMESOU SIKTUOU

7. To eninedo petadopdg (transport layer) otnv apXLteKTOVIK TOU ALaSIKTUOU

Andvinon

Elvat umelBuvo yla tnv petadopd Twv datagrams arnd nnyrn o€ TPOOPLoUO

Mapéxel untnpeotieg oto emninedo diktvou (network layer)

Elvat umeBuvo yla tnv SpopoAdynon Twv MOKETWY

KdveL Xpion TwV UMNPECLWV TOU EMLITESOU SIKTUOU




8.'Evag Spopoloyntrig tou Aladiktiou npowOei nakéta e Baon

Andvinon

Tn SevBuvon Ethernet tou mpooplopol

Tn StevBuvon SIKTUOU TNG TTNYNG KOL TOU TIPOOPLOOU

Tn StevBuvon SiKkTUOU TOU TPOOPLOUOU

Tov aplBUO TOU KUKAWOLTOG OTO OTOLO0 TA TTOKETA AVKOUV

8.'Evag Spopoloyntrig tou Aladiktiou npowOei nakéta e Baon

Andvinon

Tn SevBuvon Ethernet tou mpooplopol

Tn StevBuvon SIKTLOU TNG TTNYNG KOL TOU TIPOOPLOOU

Tn 8tevBuvon SiKTUOU TOU TPOOPLOHOU

Tov aplBUO TOU KUKAWOTOG OTO OTOL0 Ta TIOKETA AVKOUV




9. To npwtdkoAAo UDP

Andavtnon

Xpnotpormnolel to mpwtokoAAo TCP yia Tnv a&Lomiotn petadopd MakETWY

Xpnoluormoleitat and epappoyeg mou anattovv alomotn petadopd
TIOKETWV

MapexeL UNXaVIoHoUG EAEyXOU TNG cUUDOPNONG

Aev anattel tv eykaBidpuon clvdeong mpLv amd TNV Hetadopd MAKETWY

9. To npwtdkoAAo UDP

Andvinon

Xpnotpomnolel to mpwtokoAAo TCP yLa TNV aglomiotn petadopd makETwy

Xpnotuormnoleital and ebpapUoyES MOU amattolV afLOmoTn LETAPOPA MAKETWY

MapéxeL LNXOVLIoUOUC eEAEéyxou TNG cupudOpnong

Aev anoautei tnv eykadidpuon ocuvéeong npv anod tnv HeTadopd TAKETWY
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10. Ndoog xpovog amarteitol yia va StadoBseil Eva naketo prikoug 1000 bytes
MEow piog LevENG prkoug 2500km, pe tayvtnta Sitadoong 2,5x108 m/sec kat
pLOUO petadoong 2Mbps;

E€aptdatal avti n KBuoTtEpnon oo To KAKOG TOU TIOLKETOU ) To pUBUO
pHETAS0ONGC;

10. Ndoog xpovog amarteitol yia va S1adoBseil éva naketro prikouvg L=1000 bytes
MEow piag LevENg prikoug d=2500km, pe taxvtnta Stadoong s=2,5x10%8 m/sec kat
pLOUO petadoong R=2Mbps;

-KaBuotépnon Metadoong: L/R = 0,5 msec
-KaBuotépnon Awadoonc: d/s = 10 msec
E€aptdatal auti n KBuoTtEpnon oo To KAKOG TOU TIOLKETOU ) To pUBUO

HETAS0ONC;

- Oxu
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11. YnoB<ote 4tL 0 YtoAoylotrig A O€AeL va oteilel Eva peydlo apxeio otov
YrnoAoyiotr B.H Stadpop and tov YroAoyoti A pExpL tov YrtoAoylotn B €xeL
TPEL LevéeLg, pe puBpoUg R1=500kbps, R2=2Mbps kat R3=1Mbps.

A. YrioB€tovtag otL 6gv untapxet AAAn kivnon oto diktuo, mota gival n

SLEKTEPALWTLKA LKOVOTNTA YLa TN HETAdOPA TOU apXEiOU;

B. YtoB£ote OtL TO apyxeio £xeL pEyeOo¢ ekatoppupla bytes. Néco Oa
Slapkéoel n petadopd tov apxeiov otov YroAoyioti B;

11. YroBéote 6t 0 Yriohoyiotric A BéAet va oteilet éva peydho apxeio otov Yroloyioth B.H Stadpopr and tov
YrioAoyloti A pEXpL Tov YrtoAoyloth B €xel Tpelg {evéelg, pe puBpolg R1=500kbps, R2=2Mbps kat R3=1Mbps.
A. YioB£tovtag otL 6ev untapxel aAAn Kivnon oto 8iktuo, mola gival n SLEKTEPALWTLKY LKOWVOTNTA yLa Th
petadopad tou apxeiou;

Min(R1, R2, R3) = 500Kbps

B. YnoB£ote OtL 10 apxeio £xeL péyebog 4 ekatoppvpla bytes. Ndco Oa Siapkéael n petadopd Tou apyxeiov
otov YnoAoyiloth B;

=MéyeBoc/(AeknepawTikn IkavoTnTa)
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12. To eninedo edpappoyng npoodEpel pia untnpeoia:

Andvtnon
AKpO TPOG AKPO

Atepyacia mpog Siepyaocia
Kat ta 6o mapandvw

Timota arnod ta napandavw

12. To eninedo edpappoyng npoodEpel pia untnpeoia:

Andvtnon
AKpO TPOG AKPO

Aepyaocia pog Siepyacia
Kat ta 6o mapandvw

Timota arnod ta napandavw

13



13.’Eva npwtokoAAo erunédov edpappoyng opilet:

Andvtnon

TUTOUG UNVURATWY TIou avtaAAdooovtal
Jovtagn, GopudT Kal onuacio tNVUuATWY
Kavoveg yla To OTE Kol WG oL SLEPYACLEG OTEAVOUV KOl OIavToUV O

pnvopata

'O\ Ta TOpATIAVW

13.’Eva npwtokoAAo emunédov edpappoyng opilet:

Anavtnon

TUTOUG UNVURATWY TIou avtaAAdooovtal
Juvtagn, GopuAT Kal onuacio tNVUUATWY
Kavoveg yla To OTE Kol WG oL SLEPYACLEG OTEAVOUV KOl OIavToUV O

pnvopata

‘OAa ta napandavw
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14. To e-mail eivon pa epapuoyn:

Anavtnon
AVEKTLKI] OTLC ATIWAELEG

EvaicBntn oto eVpog Lwvng
EAaotikn

Timota amnod ta napandavw

14. To e-mail eivon pa epappoyn:

Anavtnon
AVEKTLKI] OTLC AMWAELEG

EvaioBntn oto eVpog lwvng
EAaoTtikni

Timota amnod ta napandavw
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15. AvayvwpioTe T cwoTH OELPA LE TNV OTtoia cupBaivouv oL MaPaKATw eVEPYELEG oTnV aAAnAeniSpacn avapeca o€ Evav
dulopetpnt (web browser) ki évav e§uninpétn (web server).

1.0 pulopetpnTig anteitan pa totoogAida xpnotponowwvtag tov HTTP.

2.0 puAAopeTpnTiG EykaBiota pia cuvbeon TCP ue tov e§unnpeTh.

3.0 e€unnp£tng oTéAvVEL TNV ogAiba mou attiOnke xpnotonowwvtag to HTTP.
4.0 dpuAlopetpnTig eMAUEL TO Ovopa tou domain Xpnotpomnotwvtag to DNS.

Anavtnon
2,4,1,3

1,234

4,1,2,3

4,2,1,3

15. AvayvwpioTe Tt cwoTH OELPA E TNV OTtoia cupBaivouv oL MapakAtw eVEPYELEG oTtnV aAAnAsniSpacn avapeca o€ Evav
dulopetpnt (web browser) ki évav e§uninpétn (web server).

1.0 puAropetpnTig anteitat pa totooeAida xpnotponowwvtag tov HTTP.

2.0 puAAopeTpNTiG EyKaBiota pia cuveon TCP ue tov e§unnpeTn.

3.0 e€unnp£tng oTéAvVEL TNV ogAiba mou attiOnke xpnotuonowwvtag to HTTP.
4.0 dpuAlopetpnTig eMAUEL TOo Ovopa tou domain xpnoipomnotwvtag to DNS.

Anavtnon
2,4,1,3

1,234

4,1,2,3

4,2,1,3
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16. Ztn StoxEtevon oto HTTP:

Anavtnon
MoAAamA£G attrioelg otéAvovtal o€ pio oupd oe pia cuvdeon TCP.

MoAAamA£G attrioelg Sev umopouv va oTEAvovTal o pia cuvéeon TCP.
MoAAamAEG attrioelg otéAvovtal o€ pia ouvdeon TCP xwplg va utapyel

VOOV YLa TLG ATAVTNOELG TOUG,.

Timota amnod ta napandvw

16. 2tn StoxEtevon oto HTTP:

Anavtnon
MoAAamA£G attrioelg otéAvovtal o€ pio oupd oe pia cuvdeon TCP.

MoAAamA£G attrioelg Sev umopouv va oTEAvovtal o€ pia cuvdeon TCP.

MNoAAanAég autrioelg otéAvovtau o€ pia cuvdeon TCP xwpig va ultdpxeL
VAoV VLA TG OUTAVTH OELG TOUG,.

Timota amnod ta napandvw
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17. TLano ta nopakatw SEV Elval cwoTo yLa TV TPOcWELVN
anoBnkevon wotou (web caching):

Andvtnon
Aev £xeL 616 TN Sloko yla amobnkevon.

Mropel va AELToUpYNOEL TOGO WG EEUTINPETNG OGO KAl WG TEAQTNG.
Mmopel va LELWOEL TO XpOVO OIOKPLONG.

Mepléxel avtiypada Twv avTikelpévwy mou Intndnkayv mo npdcdata.

17. TLano ta nopakatw SV Eivol CWOTO yLa TNV MPOowWPLV
arnofnkevon wotov (web caching):

Anavtnon
Aev €XeL S1KO TG Sioko ya anoBrikevon.

Mropel va AELTOUPYROEL TOOO WG EUTNPETNG OO0 Kol WG TEAATNC.
Mropel va LELWOEL TO XpOVO AmOKPLONG.

Mepléxel avtiypada Twv aVIIKELUEVWY TTou INTBnkayv 1o npocdata.

18



Artavinon

18. To mpwtokoAAo DNS Acttoupyei Kavovikd navw and to UDP yia tnv eniluon ovopdtwv, aAAd pnopei va TpEEel
eite mAvw and to UDP i) ndvw and to TCP, onwg anatteitatl. IKePTEITE TIG CUVENELEG Ao TN Xprion Ttou UDP A Tou
TCP otnv Asttoupyia tou DNS. ETUAEETE TNV ILO OWOTH AAVTNON).

H kaBuotépnaon tng emiluong ovopdtwy givat pkpotepn pe to TCP

Me to TCP kot avaSpoptkd epwthpata (recursive queries), ot DNS servers Sev xpeldietal
va SLatnpolv TNV KATAOTAON CXETIKA HE TA TPEXOVTA EpWTAata. Mmopolv va
ene€epyaotolV MARPWG KABE EpWTNUA, OTWG AUTO GTAVEL.

Me to UDP kat emavaAnmrikd epwtripata (iterative queries), ot DNS servers dev
XPELATETAL VA SLATNPOUV TNV KATACTAON OXETIKA LE TO TPEXOVTA EPWTHHATA. MTopouv
va. EMEEEPYAOTOUV TTANPWG KAOE EpWTNUA, OTWG QUTO GTAVEL.

Me to UDP, n edpapuoyr eniluong DNS Sev xpetdletal va uAomotnBei aflomiota.

[Artavtnon

18. AuTH n EpWTNON SLEPELVA TO WG SLadOPETIKA MPWTOKOAAX TOU eMUESou petadopdg TatpLdouv ot AVAYKES TWV EGAPHOYWY 6TO
tAaiolo tou DNS. To npwtdkoAAo DNS Asttoupyei KaVOVIKA tdvw ard to UDP yia thv entilucn ovopdtwv, aAAd puropei va TpEgeL site mavw
ourtd to UDP ) tévw amd to TCP, 6nwe amauteital. IKePTEITE TIG CUVENELEG artd Th Xprion tou UDP 1 tou TCP otnv Aettoupyia tou DNS. ErtiAé§te
tnv Mo owoTtr andvinon.

H kaBuotépnon tng emiluong ovopdtwy sival pkpotepn pe to TCP

Me to TCP kot avaSpoptkd epwthpata (recursive queries), ot DNS servers Sev xpeldietal
va SLatnpolv TNV KATAOTAON OXETIKA HE TA TPEXOVTA EpWTAata. Mmopolv va
ene€epyaotolV MARPpwWG KABE EpWTNUA, OTWG AUTO GTAVEL.

Me to UDP ko emavaAnmnrikd epwtipata (iterative queries), ot DNS servers 6gv
XPELAETOU VA SLATNPOUV TNV KATAOTOO OXETIKA HE TA TPEXOVT EPWTANATAL.
MrmopoUv va enegepyaotolv mARPwWE KAOE EpwTnUa, OTWG AUTO PTAVEL.

Me to UDP, n edpapuoyr eniluong DNS Sev xpetdletal va uAomotnBei aflomiota.
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19. Autr n epwtnon Stepeuva tn Baoikn Stadkaocia tng emiluong DNS otnv nepimtwon nouv Sev yivetau
mpoowpwvr anodnikeuon (no caching). O unoAoyiotiig alice.uw.edu Xxpnowuonotei €vav toniké DNS name server,
mou MOALG Eekivnog, yla tnv eniluon tou ovopatog bob.berkeley.edu og pa StevBuvon IP. Moiwa andvinon
meplypddel KaAUtepa TRV akoAouBia Twv emAboewv StebBuvong (A) kot name server (NS) mou cupupaivel;

Anavtnon
root(NS), edu(NS), berkeley.edu(NS), bob.berkeley.edu(NS)

uw.edu(A), uw.edu(NS), edu(NS), berkeley.edu(NS), bob.berkeley.edu(A)
edu(NS), edu(NS), berkeley.edu(NS), bob.berkeley.edu(A)

edu(NS), berkeley.edu(NS), bob.berkeley.edu(A)

19. Auth n epwtnon diepeuva tn Baoikn Stadikacia tng eniluong DNS otnv nepintwon nou S&v yivetal tpocwpLvi
aroBrikevuon (no caching) . Zag cuvioTOUME va oXESLAOETE Eva Stdypapa TG EMIAUONG KaL VO XPNOLLOTIOL|OETE QUTO TO
SLaypappa yia va eMAEEETE TNV andvinol oog otnv epwtnon. O urntoAoyloti¢ alice.uw.edu xpnowuonotei €vav torukdé DNS
name server, mou MOALG §ekivnoe, yla tnv eniluon tou ovopatog bob.berkeley.edu o€ pia St1evBuvon IP. Nowa andvinon
nepypadel kaAUtepa tnv akoAouBia twv emAvoswv SielBuvong (A) ko nameserver (NS) tov cuppaivet;

Anavtnon
root(NS), edu(NS), berkeley.edu(NS), bob.berkeley.edu(NS)

uw.edu(A), uw.edu(NS), edu(NS), berkeley.edu(NS), bob.berkeley.edu(A)

edu(NS), edu(NS), berkeley.edu(NS), bob.berkeley.edu(A)

edu(NS), berkeley.edu(NS), bob.berkeley.edu(A)
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20. Ag urtoBéooupe OtL N pvun cache givan adsla npv anod to npwto epwtnpa (query). Ma va LOVIEAOTIOIGOUKE T HVAN
cache, Bswpnrote povo pia syypadr) nameserver (NS) yia kO nameserver kot pia eyypadn dtevbuvong (A) yia kaBe host .

Ma va ekt Bei katd npoogyyion n anddoon tng eniluong, Oswpniote OTL KAOs avtaAlayr UNVURATWY HE EVaV
QMOUAKPUOUEVO server Stapkei 1 RTT, S&v umtdpXouv anWAELEG LNVUHATWY, Kot AAAEG KABUOTEPHOELS Eival apeAnTEEG.

O umnoloyiotr| alice.uw.edu xpnoponolei £évav tonikd DNS name server, mou HOALS §EKivnoe, MpWTa yla Ty €niluon tou
ovopatog bob.cs.vu.nl o€ pa StevBuvon IP, Kot petd yia Tnv eniluon tou charlie.vu.nl untodoxng o€ pia StebBuvon IP. ETAESTE
TNV MO0 GWOTH andvinon.

Andvtnon
H npoowpvr) amobrikeuon e§otkovopel pio avtaAhayr Lnvupdtwy yla tn SeUtepn
eniluon.

H npoowpuvr) anobrikeuon e€olkovopel TPeLg avtaAAayEG UNVULATWY yia Tn SeUTtepn
eniluon.

H mpwrtn emiluon Ba Slapkéoel mepimou 5 RTTs.

H akolouBia twv véwv emth\boswv rou Bpiokovtat yia tnv SeUtepn eniduon sival
charlie.vu.nl (A).

20. Ag urtoB€ooupe OtL N pvrun cache givau adsla mpv anod to npwto epwtnpa (query). MNa va LOVIEAOTIOIGOUKE TN HVAKN
cache, Oswpnote povo pia syypadr) nameserver (NS) yia kO nameserver kot pia eyypadn tevbuvong (A) yia kaBe host .

Ma va ektipunBei katd npoogyyion n anddoon tng eniluong, Oswpniote OTL KAOs avtaAlayr UNVURATWY HE EVaV
QMOUOKPUOUEVO server Stapkei 1 RTT, S&v umdpXouv anwAELEG LNVURATWY, Kot AAAEG KABUOTEPHOELS ival apeAnTEEG.

O umnoAoyiotr| alice.uw.edu xpnoponolei évav tonikd DNS name server, mou HOALS §eKivnoe, MpWTA yLa TV ENiAuon tou
ovopatog bob.cs.vu.nl o€ pa StevBuvon IP, Kot Hetd yia Tnv eniluon tou charlie.vu.nl untodoxng o€ pia StebBuvon IP. ETAESTE
TNV MO0 GWOTH andvinon.

Andvtnon
H npoowpvn anobrikeuon e€otkovopei pia avtaAhayr LNVURATWy ylo T SeUtepn
emniluon.

H npoowpvh anobrikeuon e€otkovopel TpeLg avtalayEg LnVUpATWY yla tn SeUtepn
emniluon.

H npwtn eniluon Ba Slapkéoel mepimou 5 RTTs.

H akoAoubBia Twv véwv emAUoewv rou Bpickovral yia Thv SeUtepn eniluon ivat
charlie.vu.nl (A).
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21.Tpeig untohoylotég, kostas, fotis, kat polina, xpnotpomnolouv tov idLo tomkd e§unnpétn DNS (local DNS server).
O kostas pwtadet yta tov www.uwa.edu.au, o fotis pwtdael yia tov www.uw.edu, kat n polina pwtdet yia tov
www.nets.ee.uw.edu.

YnoBéote OtTL 0 TOMLKOG eEUMNPETNG amoBnKeVeL TpoowpLva (caches) Tig anavtioelg, {ekvwvtag pe adswa cache,
KoL OTL KABE eninedo tnG Lepapyiog ovopdtwv e§unnpeteital ano évav dtadopetikd eunnpétn DNS. Nooca
epwtiparta (queries) DNS otéAvel o Tomikag e§unnpetng DNS ;

Andvinon
7

10

E€aptdral amod TV oEpd TwV EPWTNUATWY

21. Tpelg untoloyiotég, kostas, fotis, kat polina, xpnotponolouv tov idlo Ttomikd e§uninpétn DNS (local DNS server). O kostas
PWTAEL yLa Tov www.uwa.edu.au, o fotis pwtdel yia tov www.uw.edu, kat n polina pwtdet yia tov www.nets.ee.uw.edu.

YnoB£ote O6TL 0 TOTIKOG e§UNNPETNG anoOnkeVEeL TpoowpLva (caches) Tig anavinoelg, ekvwvtag e adsia cache, kat 6tL KAOE
eninedo tng Lepapyiag ovopdtwy e§unnpeteital and évav Stadopetikd e§unnpétn DNS. Noca epwtipata (queries) DNS
OTEAVEL O TOTULKOG e§UTnpéTng DNS ;

Andvinon
7

10

E€aptdtal amod TNV oEpA TWV EPWTNUATWY
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22. Moo amno ta ak6AouvBa AEN woxUeL yia tn Asttoupyia tou BitTorrent;

Andvinon
KaBe kopPog mailel To poAo Kat Tou EAATN KAl TOU EUTINPETH.

KaBe kopPog euvoei to "katéBaopa” og kOpBoug ov “aveBalouv” oe AUTOV.

Xpnowuormolel avaluaon DNS yia va BpeL YEITOVIKG avTiypada MEPLEXOUEVOU.

Elval mpwtokoA\o peer-to-peer.

22. Nowo amnd ta akoAovBa AEN oxUeL yia tn Aettoupyia Tou
BitTorrent;

Andvtnon
Ka&Be kopPoc mailel to poAo Kat Tou meAATN KAl Tou eEuTtnpET.

KaBe kouPocg euvoei to "katépaocpa” ag kOpBouc o “aveBalouv” oe AUTOV.

Xpnowonotei avaAuon DNS yia va Bpel yettovikd avtiypada
TLEPLEXOUEVOU.

Elval mpwtokoA\o peer-to-peer.
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23. Moo AEN givat €va anod ta mAeovektripata ths xpriong twv CDN;

Anavtnon
BeAtiwon xpovou «bopTwaong» MePLEXOUEVOU.

Meiwon «kd6oTouC» amd tn cuvtpnon «MAoUGcLwV» (EVEEWV.
Melwon anattolevou Xpovou yla Tty petadpacn DNS.

Avgnon «SLaBeoLuoTNTOGH TTEPLEXOUEVOU.

23. Moo AEN sivat €va anod ta mAeovektripata ths xpriong twv CDN;

Anavtnon
BeAtiwon xpovou «bopTwaong» MePLEXOUEVOU.

Meiwon «kd6oToug» amd tn cuvtrpnon «mAoUcLwv» (EVEEWV.
Meiwon anatoUeVoU XpOvou yla tnv petddpaocn DNS.

Avgnon «SLaBeoLuoTNTOGH TTEPLEXOUEVOU.
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24. Z0pdwva pe to npwtokoAAo DASH, évag e§unnpEtnc:

Andvinon
Baoiletal oto DNS yla va TTapEXEL Hia YEWYPADIKA KOVTLVH TNy Tou
TIEPLEXOEVOU

XwplleL apyxelo video o€ MOAAQTAGQ KOUUATLA, KL TO KOBEVO TO KWELKOTIOLEL
o€ MoAamAoUG pubuoug

Kwdkomolel ek véou tnv mAnpodopia o€ MPAYUATIKO XPOVO avAAoya UE TIG
QUTTOULTAOELG

MeTtpdel mePLOSLKA TNV KABUOTEPNON N TNV SLEKTIEPALWTLKN LKOWVOTNTA YLoL VOl
ETILKOLPOTIOLIOEL TLG QLTI OELG YL TIEPLEXOMEVO

24. 20pdwva pe To TpwtokoAAo DASH, évag e§unnpEtng:

Anavtnon
Baoiletal oto DNS yla va TtapEXeL Hia YewYPAdLIKA KOVTLVH Ttnyr Tou
TEPLEXOUEVOU

XwpileL apyeia video o€ TOANQANMAG KOUUATLA, KoL TO KAOEVA TO KWOLKOTIOLEL
o€ toAAamAoug pubpoUg

Kwdwkomolel ek véou tnv mAnpodopia o€ MPAYUATIKO XPOVO avAAoya UE TIC
OUTTOULTAOELG

MeTpdel mePLOSIKA TNV KABUOTEPNON N TNV SLEKTIEPALWTLKN LKOWVOTNTA YLoL VOl
ETILKOLLPOTIOLIOEL TLG QLTI OELG YL TIEPLEXOMEVO
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25. 20pudwva pe To npwtokoAAo DASH, €vag neAatng:

Anavtnon

Baoiletal oto DNS yila va TTopEXeL Hia YEwYPADLIKA KOVTLVH TRy Tou
TIEPLEXOUEVOU

XwplleL apyelo video o€ MOANQTAQ KOPPATLA, KL TO KABEVA TO KWOLKOTIOLEL OE
oA Ao UG puBuoUg

Kwdwkomolel ek véou tnv mAnpodopia o€ MPAYUATIKO XPOVO avAAoya UE TIC
OUTTOLLTAOELG

MeTtpdel mePLOSLKA TNV KABUOTEPNON N TNV SLEKTIEPALWTLKN LKOWVOTNTA YLoL VOl
ETILKOLPOTIOLIOEL TLG QLTI OELG YL TIEPLEXOMEVO

25. 20pudwva pe To npwtokoAAo DASH, €évag neAatng:

Anavtnon

Baoiletal oto DNS yla va TtapEXeL Hia YewYPAdLIKA KOVTLVH Ttnyr Tou
TEPLEXOUEVOU

Xwpllel apyelo video o€ MOAAQTAQ KOPPATLA, KL TO KABEVA TO KWOLKOTIOLEL OE
oA Ao UG puBuoUG

Kwdwkomolel ek véou tnv mAnpodopia o€ MPAYUATIKO XPOVO avAAoya UE TIC
OUTTOULTAOELG

MeTpdeL TepLOSIKA TNV KABUGTEPNON ) TV SLEKTEPAULWTIKNA LKOWVOTNTA YLaL
VOL ETUKOLPOTIOLAGEL TLG QLTI OELG YL TLEPLEXOUEVO
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26. Oswpnote evav teAatn HTTP mou BéAsL va avaktioel Eva €yypado Web ano
éva 6edopévo URL. H 81e0Buvon IP tou HTTP g€unnpétn eiva apXka ayvwotn.
MNowa mpwtokoAAa emunédou petadopag kot epoppoyng ektog HTTP xperdlovtol
O€ QUTO TO OEVAPLO;

26. Oswpnote evav teAatn HTTP nmou BéAsL va avaktioel Eva €yypado Web ano
éva 6edopévo URL. H 81evBuvon IP tou HTTP g€unnpétn eiva apXka ayvwotn.
MNowa mtpwtokoAAa emunédou petadopag kot epoppoyng ektog HTTP xpewdlovrol
O€ QUTO TO OEVAPLO;

Entinedo Edappoyng: DNS, HTTP
Entinebo Metadopag: UDP (DNS), TCP (HTTP)

27



27. YnoO£ote OTL KAVETE KALK O £vav cUVOEO0 woTte va deite pia totooeAida. H ieuBuvon
ylo To oXeTKO URL 8gv givat mpoowpiva armoOnKEUHEVN GTOV TOTILKO 00LG UTTOAOYLOTK), OTIOTE
elvan anapaitntn pia avalntnon DNS yia va Bpeite tn SievBuvon IP. YoB£ote otL yivovtou
emokePeLg og N eunnpéteg DNS npwv o untoAoylotig oag AafeL tn StevBuvon IP ano to DNS.

OL SLadoxIkEG eMOKEY LG Tpaypatonotovvtat o€ RTT: RTT(1), ...., RTT(N). Akopn untoB<ote OtL
N WoTtooeAiSa MOV OXETI{ETAL LE TO CUVOECHO TIEPLEXEL AKPLBWC EVA AVTLKELULEVO,
OOTEAOUEVO ATO pLa pikpr oocotnta HTML.

Eotw OtL 1o RTT(0) cupBoAileL Tov RTT avaECO GTOV TOTILKO UTTOAOYLOTH KOl 6TOV EEUTINPETN
TLOU TTEPLEXEL TO ALVTLKELMEVO.

YroO£tovtag UnSeVIKO XpOVO HETASOONG TOU AVTIKELUEVOU, TOOOG XPOVOG TAPEPXETAL OLTIO TN
OTLYHI) TTIOU O TLEAATNG KAVEL KALK OTOV OUVOECHO MEXPL TN OTLYHN TTOU AapBAVEL TO
OLVTLKELMEVO;

27. YnoBéote OTL KAVETE KAK O€ évav oUVSEoN0 woTe va Seite pia LotooeAida. H SievBuvon yia to oxetiko URL dev giva
TPOCWPLVA AIOONKEVUEVN OTOV TOTIKO GaG UTtOAOYLOTH, OMOTE gival anapaitntn pia avalntnon DNS ywa va Bpeite ™
SevBuvon IP.

YnoBéote 6L yivovtal emiokéPelg os N e§uninpéteg DNS nipwv o urtoAoyiotrig oag Adpet tn Stevbuvon IP and to DNS. Ot
SLadoxIkEg eMLoKEYELG tpaypatonooUvtat o€ RTT: RTT(1), ...., RTT(N).

AKOMN UTLOBEOTE OTL N LOTOCEALS O TTOU GXETIETAL UE TO CUVEECHO TIEPLEXEL AKPLBUWIG EVOL OLVTLKEIMEVO, OITOTEAOULLEVO OO HLaL
MUKpH moootnta HTML.

‘Eotw OtL 10 RTT(0) cupPoAilel Tov RTT QvAUECA OTOV TOTILKO UTTOAOYLOTH KOl OTOV EEUMNPETH TIOU TEPLEXEL TO OVTLKEIMEVO.
YroBétovtag UndevViKO XpOVo METAS00NG TOU AVTIKELLEVOU, TTOOOG XPOVOG TIAPEPXETAL ATLO TN OTLYHN TOU 0 TEAATNG KAVEL
KALK 0TOV GUVSECHO HEXPL TN OTLYMUN TTOU AAMBAVEL TO AVTIKELLEVO;

- T va AaBelc tnv IP 8tevBuveon: RTT(1)+...+RTT(N) (o)
- EykaBibpuon TCP cuvéeong: RTT(0) (B)
- Altnua kat Aqgn avtiketpévou: RTT(0) (y)

JUVOAKA : (a) + (B) + (y)
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28. Tuvexilovtag, untoB<ote AtL to apxeio HTML avadEpetat o€ oKTw MOAU
HLKPA aVTIKELPEVA oToV 1610 e€unnpPETn. Ayvowvtag Toug XpOvoug petadoong,
TLOO0G XPOVOG TLOLPEPXETAL ME:

A. Mn napapévov HTTP xwpic mapaAAnAeg ouvééoeig TCP;

B. Mn napapévov HTTP pe tov duAAopeTpnti pUOHLOUEVO Yia 6 TTAPAAANAEG
OUVOEoELG;

. Noapapévov HTTP;

28. Zuveyilovtag, untoB£ote OTL To apxeio HTML avadEpetol o€ OKTW MOAU UIKPA AVTLKELLEVAL
otov 810 e§unnpETn. AyvowvTtag Toug XpOVOUG HETAS00NG, TOCOG XPOVOG TIAPEPXETOL ME:

A. Mn napapévov HTTP xwpi¢ mapaAAnAeg cuvééoelg TCP;

B. Mn napapévov HTTP pe tov puAdopetpnti pubopévo yia 6 mapAaAANAEG CUVOEODELG;

. Napapévov HTTP;

A. RTT(1)+..+RTT(N) + 2RTT(0) + 8x2RTT(0)
B. RTT(1)+..+RTT(N) + 2RTT(0)+2x2RTT(0)

I. (Me doxétevon — default): RTT(1)+...+RTT(N) + 2RTT(0) + RTT(0)
(Xwplg dloxéteuon, xwpic mapaAAnAeg ouvdéoelg): RTT(1)+...+RTT(N)+2RTT(0)+8RTT(0)
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