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EpyaoTtnpiakil Aoknon 12
Ac@dAsia

Yt diktva emikowvoviag évag eloforéag umopel: vo VTOKAETTEL UNVOUOTA KPLOAKODYOVTOS TIG
HETOOOOELS, Vo €10dyel avbaipeto unvopato o1 6OVOESN, VO LIOJOVETOL GAAOV TOPEYOVTOGC
unvopato pe Wwevdn devbuvon myng Kabmg Kol Vo 0mocsTEPEL TN PO VANPESIOV and AAAOVLG
(my. vrepeoptdvVovTOag TO 01KTLO). Tar Pacikd Bépata aceoaieiog, OGOV aPOPA TNV ETIKOV®VIL
TAve omd diktva dedouévmv, Tepiapupdvovy v metonoinon avbeviikdtnrag (authentication), tov
éheyyo mpooPaonc (access control), v eumotevtikotnta (confidentiality), v akepardotnTo
(integrity), ™ un amomoinon evBvvng (non-repudiation), t dwbecyotnta (availability) kol to
amoéppnto (privacy). Méow tng motonoinong avbeviikOTnTog 0 OTOCTOALNS KOL O TOPOUANTTNG
emPePardvovv o évag v tawtdHTNTO TOL dAAOVL. MEG® TOV EAEYYOL TPOGPaoTG Ol VINPEGiES elvan
TPOGPAGILES LOVO GTOVG £E0VGLOO0TNEVOLG ¥PNOTEG. MOVO 0 amoGTOALNS Kol O “KOvovikog”
TOPUANTTING TPEMEL VO KOTOWVOOOV TO TEPLEYOUEVO TOL UNVOUOATOC (EUMIOTELTIKOTNTA): O
OOCTOAENG KPUTTOYpPAPEl TO pivopd Kot O TOPOANTING To amokpumtoypoesl. EmumAéov, o
OmOGTOAENG Ko 0 TTapaAnmTnG BEAovv va givan BEPatot Tt to pivopa 0ev TtpomomomOnke KaTd
dwdpoun (M petayevéstepa) yopic owtd va yiver avianmtd (okepardtra). O xpnomg g
vanpeciog o€ Ba mpémer va pmopel va apvnbel ) ypnon ™m¢ (un amomoinon €vhBvvig) kol Eva
eMdyoto emimedo vampeciag mpénel va eivar dwbéopo (dabecipudmra). Térog to amdppnTO
(privacy) mepilapfaver o otolyeion EMKOWVOVIOG TOL TPEMEL VO VAL HVGTIKG GTOVG TPITOVG,
ONAodn, Le OOV EMKOWVOVEL 0 ¥poTNG, o€ oo B€o, KA.

O oKomOc VTG TNG EPYOCTNPLOKNG Aoknong lval n e€étaon Oepdtov oYETIKOV HE TNV OGPOAN
petddoon oedopévav 6to Odiktvo. Ommg Kot GTIG TPONYOVUEVES EPYACTNPLOKES aAoKNGES Oa
gpyacbeite pe tov avaivty mpotokdAlwv Wireshark. Edd 0o ypnoyomoicete t Aettovpyio
Capture, pe @iAtpo, GCTE TO. TANIGIOL TOV KATOYPAPOVIOL VO, TEPLEYOVYV KOATOL GLYKEKPIUEVQL
yapaktnplotikd. Yrevhopiletol 6t 1o gidtpo amewkoviong (Display) mov emléyete and 10 pevod
Analyze evepyomoteitar a@ov £xel oAokAnpmbOel 1 Sradikocio. KOTOYPOENS, MOTE VO, AIOKPOYEL
Kamowa and To GLAANPOEVTA TAaicLa, eV TO GIATPO GUAANYNG OV emAEyeTe amd To pevov Capture
EVEPYOTOLEITOL TPV EEKIVIOEL 1] O10OTKOGTIOL KOTOYPOPT|G, LE OATTOTEAEGLOL VO KATOYPAPETOL LOVO £V
LEPOG TV OEPYOULEVOV TAULGI®V.

INo va ecéhBete oto otobud epyaciog tov EITY, ypnowomoicicte 10 O6vopa ypnotn Koi
ovvOnuoTIKO Yo Tpocfaon otTic niekTpovikéc vanpecsies Tov [dpvpatog (mov cog £xel 600l
a6 1o KHY). Metd and emttvyn tavtonoinom cag and tov eéumnpett) LDAP, Ba anoxtmoete
npdsPacn oTov TomIKO VTOAOYIoTH pe dvoua xprotn labuser. Eqv otnv 006vn dev gpopavileton
OYETIKO TOPABLPO SOAGYOL YO TNV EGAYMYN OTO GUGTNUO, TIECTE TOVTOYPOVO TO TANKIPA
Alt+Ctrl+Del

1. MoTotroinon auBevTIKOTNTAG OTO TTPWTOKOAAO HTTP

Kdmoteg 16t00eAi0eg 6TO S100iKTVLO TPOGTATEVOVTOL OO GVVON TG (password-protected) ko dev
EMTPEMETOL GE OAOVG TOVG YPNOTEC VO TIG EMOKEPTOVV Tapd HOVO o€ OGovg dnbétovv 1O
ovvOnuatiko. H dwdikoacio g motomoinong avbevrikotntag (authentication) cvviotator oy
eMOANOELGT TG YNELOKNG TOVTOTNTAG TOV PN OTI TOV oUTEITOL Yol £I0000 TNV 16TO0EST.

Me 1t PonBela tov Wireshark, kataypdyte v kivnon eve kavete ypnon g vanpesiog HTTP tov
vmoloyloty edu-dy.cn.ntua.gr (147.102.40.15). Enedn ta unvopata HTTP
LETOPEPOVTOL GE TEPLEGOTEPA. O Evol ToKETA, apov Eekvnoete to Wireshark, axoiovbrote amod
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TO pEVOD Tov KeEVIPIKoV mapadvpov tn dwdpour Edit = Preferences..., kdvete khik oto cduforo
dimha oto Protocols otnv apiotepn mAevpd Tov mapadHpov, KATOTY EVIOTIGTE KOl KAVETE KAMK GTO
mpwtékoAAo HTTP ko BeParwbeite 6T1 OAeC o1 emAoyEg mept avacHvOeong Kal amocvumieong eivarl
emleyuéves. Xt ovvéyela, oto mpwtokoAlo TCP PBePowwbeite 6t to Allow subdissector to
reassemble TCP streams eivon entheypévo kon @povtiote o Validate the TCP checksum if possible®
vo pnv givon emieypévo. Téhog, méote OK yio va kieioel 1o mapdbupo kot va gpapprochodv ot
aAayEG oG Me Tig EMAOYEG OVTEG, UNVOLOTO TTOV UETAPEPOVTAL GE TEPIGCOTEPN OO EVOL TOKETA
Ba amokmotkonmomBovv and to Wireshark w¢ minpn unvopata HTTP kot 6t amocmacuatikd.

Epappoote gidtpo cOAMANyYNnGg host 147.102.40.15 ywo va mopotnpeite pdévo v kivnon mov
oyetileton pe to edu-dy.cn.ntua.gr. Eekiviiote pio Kotaypor] Kivong Kol ETCKEPTEITE TN
oeAida http://edu-dy.cn.ntua.gr/auth/. H npocfoomn oe avth ™ celido anattel v exainbgvoon g
TOVTOTNTAS G0 Adote edu—dy 610 mEdI0 TOL OVOUATOG ¥p1oTn (USEr name) kol password 61O
7edi0 TOV PVOTIKOD KMoV (password). ZTtapatnote Ty Kataypaer.

1.1  Na kotoypagei o apBuntikdg kwdkog katdotacng (Status code) kot n ppdon mov ETGTPEPEL
0 e&ummpenTg ®G amokpiot oto apykd unvope HTTP tomov GET tov mhonyod 16tov.

1.2 O mhomydg 10100 otédvel kot ogvtepo unvopo HTTP tomov GET otov g&ummpetnty).
Yvykpivovrog pe 10 mpoto pvope HTTP GET vo kataypagel to emmAéov medio mov
nepthoppdver n emkeearido HTTP tov dgdtepov umvopatog.

1.3 Koartoaypayte 10 TEPIEXOUEVO TOL TOPATAVD TTEGIOL OT®G 0VTO epPavileTan 6To TAPABVPO pe
T0 TEPLEYOLEVA TOV EMAEYUEVOL TAdGiov og popen ASCII.

Ta otoyeio motomoinong ALOEVTIKOTNTAG TOV KOTOYMPNOATE OEV KPLITOYPAPHONKAV Yoo Vo
OTOGTOAOVY GTOV EELINPETNTY, AMTADG KOOWKOTO 0KV GOUP®VA LLE Hio TOAD Yoot néBodo, T
Base64. To amotélecua Tng K®OKOTOINONG €ivan 1 YPOUUATOGEPE Tov akolovbel Tig AéEelg
“Authorization: Basic” otnv emkepaAida tov devtepov punvopatog HTTP GET tov mlonyoo.

1.4 Emokepteite v 1otooeAiido http://www.motobit.com/util/base64-decoder-encoder.asp «ot
g10dyete oto mopdbvpo mov epPavileTor To TEPLEXOUEVO TOVL TMESIOV OV KATAYPAWYOTE GTO
gpdmuUo 1.3. AToK®mIIKOTOMGOTE TO TEPLEXOUEVO VT emhéyovtag To “decode the data from
a Base64 string (base64 decoding)” kot kdvovtog KAk oto kovuni “Convert the source data”.
Koataypayte to amotéhecpa g anom)8u<0n0incng2.

1.5 Ti ovunepaivere yio v ac@dieio Tov Pactkod Pnyovicpol TeTomoinong avbeviikdtnrog
nmov mapéyel to HTTP; [Yrodeiln: ZvuPovievteite v mopdypopo “Basic Authentication
Scheme” ané to RFC 1945: Hypertext Transfer Protocol — HTTP/1.0]

2. Ymnpeoia SSH — Secure SHell

To Secure Shell 1 SSH &ivat éva TpwTOKOALO TOV EMTPETEL TNV AVTOALOYT dedOUEVDV HETOED 61O
OIKTVOK®MV OVIOTNTMV HECE® €VOG OGPAAOVS SLOVAOV EMKOWVMVING. X& AEITOVPYIKE GLOTHHOTO
tomov Unix ypnotponoteitar avti tov TELNET 1 dAA@V un ac@oA®v Tpoypoppdtov tpdcBacng
otov Ao (rlogin, kKAm), ta omoio 6TéEAVOLY TANPOPOPiN, OTTMG T.). TOVS KMIKOVE ¥PNoTN, Y®PIg
Kpumtoypdonorn. Zuvvnlwg YPNOLOTOIEITOL Y10 EKTEAECT) EVIOAMV GTOV  OMOUOKPVOUEVO
vroAoyloty. Ymootnpilel opmg onpayyes, ovvoéoelg X11 kobmg kot petapopd apyeiov pe
Bonbela tv cuvoedepévov mpotokdOAiwv SFTP 11 SCP. Ilepiocdtepeg mAnpogopiec yuo T0
npwtékolo SSH Oa Bpeite oto http://en.wikipedia.org/wiki/Secure_Shell ko1 oto RFC 4251: The
Secure Shell (SSH) Protocol Architecture. H kpurmtoypdenon mov ypnoipomoteitor oto SSH
TOPEYEL EUMIOTEVTIKOTNTA Kot Otoo@orilet v axepotdtnra  (integrity) tov petadidopevov

' H empePaioon tov TCP checksum (emeidy avt yivetow oty képta ductoov) mapevoyrel ™ Sadikacio
enovacvHvheonG.

2 To Wireshark avtopdtog extelei v omokodikonoinon auth. Mropeite va Seite 10 anoTéheoia Kavovtag SO KAtk
oto medio “Authorization: Basic” tg emceparidag HTTP.


http://edu-dy.cn.ntua.gr/auth/
http://www.motobit.com/util/base64-decoder-encoder.asp
http://www.w3.org/Protocols/rfc1945/rfc1945
http://en.wikipedia.org/wiki/Secure_Shell
http://www.ietf.org/rfc/rfc4251.txt
http://www.ietf.org/rfc/rfc4251.txt
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dedopévov. To SSH ypnowomotel kpuvmroypdenon OoMuoclov KAEWOL Yoo TNV TIOTOTOINON
aVOEVTIKOTNTOG TOV AOUAKPLGUEVOD VITOAOYICTH KOl EMITPEMEL TNV TLOTOMOINGN owBevTIKOTNTOG
TOV TOTIKOV LITOAOYIGTY| OO TOV OTOUOKPVOUEVO DITOAOYIOTN.

Mo covtoun meptypagn tng Asttovpyiog Tov TPpwTokdAlov SSH axoiovbel. O meldng ko
eEumpetnmg SSH dwmpaypatedovion v eyKkatdotaon chvoeons akolovbmviag o dtadikacio
dwmpaypdtevonc. H odvdeon Eekvd amd v mAeupd ToV TEAATY. APPOTEPES Ol TAELPEG TTPETEL VO
oteilovv éva avayvoplotikd keipevo (String) g popoeng “SSH-protoversion-softwareversion
comments”, to onoio meplapPavel vroypewTikd TIG EKOOGELS TOV TPOTOKOAALOV SSH (protoversion)
Kol TOV avtiotolyov Aoytoutkos (Softwareversion) xou mpooapetika kdmola oydio, (comments).
Axolovbei 1 Soumpaypdtevon yio tovg oAyopdpove kpuvrtoypdenong (encryption) dedopévov,
katakepuatiopov (hash) ywo v mapayoyn kodikdv motonoinong owbeviikdtnrag pnvoudtov
(MAC — Message Authentication Code) kot ocvumieong (compression) odedouévmv. Ot poég
dedopévoy  kotd TIg KotevBhvoelg meldtmc>efvmnpetntig,  e&umnpetnTNc2MEAATNG  givat
ave&apTnTeg Kol eMTPENETOL VO YpnoporonBodv dapopetikoi alyoppot (m.y 3DES+SHAL ko
Blowfish+MD5). Edav ypnowomomfei ocvumicon, tote ta dedopévo cvpmiélovial TpdTo Kot
KOTOMY  KPLATOYPOPOVVTOL XTN OULVEXEl g€yKabiotavior To KAEWd Kpumtoypdoenong Kot
axeparotntag. Kabe pnivopo mov axorovdel kpumtoypageital pe 10 KAEW1 KPLTTOYPAPNONG Kot M
YVNOOTNTA TOL TIoTOTOolElTal pe TV TpocHnkn tov kwdkod MAC mov mapdyetar omnd To
TEPLEYOUEVO TOV UNVOLATOS KOt TOV avEovta aptBud tov Béomn Tng cuvapTnong KOTAKEPULATIGHOD
KOl TOV OVTIOTOLYOV KAELO100 aKEPALOTNTOG.

IMPOXOXH: T'a ™ gpion g vanpecios SSH 0a ypnowpomonoete pio nahérspng £kdoon
Tov wpoypappatog PUTTY avri avtiig mov Ppicketar otnv em@avero. epyaciog (putty . exe).
[Tpokewévov va katefdoete ™ ovykekpévn €kdoon tov PUTTY Ba ypnowomomcete v
vanpecsio FTP tov vmoloyiot| edu-dy.cn.ntua.gr. Avoite véo mapdBvpo €vioAdv Kot
ninktporoynote ftp edu-dy.cn.ntua.gr. Zmv mzpotponr] User: mAnKTpoAoynote
anonymous oakoAovBobpevo and <Enter>, evdd otnv mpotponny Password: mAnktpoloynote 1o
e-mail cag akolovBodevo and <Enter>. 1N GUVEXELN, TANKTPOAOYNGTE TNV EVIOM] bin, dote
N petaeopd apyxelwv vo yivel og ovadkn popen. EmdéEte v empdveln epyaciag wg tov
npooplopd O6mov embupeite va amobnkedoete 1o mpdypappo pe v evtoAr] lcd desktop.
Koatefaote 10 putty-058.exe pe v eviod] get putty-058.exe. Téhog,
TANKTPOAOYNGETE bye Yo va Tepuoticete v epapuoyn ftp.

AoV BeParmbeite 6T 10 TPOYpoppa putty-058. exe Ppioketor mTAéov oTNV EMPAVELN EPYUTTOG
TOV VIOAOYIOTN GOGC, KoToypayte e tn Pondeia tov Wireshark v kivnon evae kdvete ypnon g
vmpeciag SSH tov vmoAoyiot] edu-dy.cn.ntua.gr. Onog mprv, epapudote ¢@iltpo
ocOAMYNG host 147.102.40.15 yw va mopatnpeite povo v kivnon mov oyetileton pe to
edu-dy.cn.ntua.gr ko Eexkwnote v Kataypagn. Xto medio Host Name tov mopabvpov
PUTTY mov avoiyer Otav exteAéoete 10 putty-058.exe, mAnkIpoloynote edu-
dy.cn.ntua.gr, 6T GUVEYEWD KOVETE KAIK 6T0 TPp®mTOKOALO SSH kot téhog oto kovuni Open.
Av gvogyopnévmg avoiéel kdmolo mapabvpo dtohdyov, emiééate YES Yoo vo TPOYMPNGETE. ZTNV
npotpomn) login: mAnktporoynote abcd akolovBolduevo and <Enter>, evd GINV TPOTPOTN
Password: minktporoynote efgh akoAovBoduevo amd <Enter>. ZnUELOVETAL OTL O ¥PNOTNG
abcd dev vapyel oTov GLYKEKPIUEVO EELINPETNTH KL 1 AVOYVAOPLGT TOVL ¥pNoth Oa amoToyEL.
[Iinktporoynote <Ctrl>+c yia vo kieioel t0 TapdBupo Kol GTOUATHCETE TNV KOTOYPOON
kivnonc.

2.1 Tlow mpwtoKorro petapopds ypnoponotei to SSH (TCP 1y UDP);

® To Wireshark dev anokwducomotei mAipog optopéva pnvipato SSH mov mapdyovy ot vedtepeg exdooelc tov PUTTY
161 Moym Tov peyEBoug tovg avtd tepayilovtat oto atpdua petopopdc (TCP).
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2.2 Kataypbyte 11 00peg T0L TPOTOKOALOL UETOPOPAS TOV  YPNOUOTOOVVTOL Yo TNV
EMKOWV®ViO LETAED TOV VTOAOYIGTA o60G Kot Tov edu-dy.cn.ntua.gr.

2.3 Tlow o6 T1g Topandve 00pec aviioTo el 6to TpwTOKOAO gpapuoyng SSH; [Ilpoodiopiote
™ {nroduevny Ovpo. oopfovievdusvor tov katdloyo maciyvwarwv Gupwv oty 10TOGEAIDA.
http://en.wikipedia.org/wiki/List of TCP_and _UDP_port_numbers.]

2.4 AvoddovTtag TO avOoyvOPIoTIKO TOL GTEAVEL 0 eELANPETNTNG OTOV TTEAATT), TOLL £KOOGT TOV
TPpOTOKOALOL SSH Kkou 7ol €KO0GT  AOYIGHIKOL  ypnolpomolel o  eEumnpetnng;
[Teprrappavovtal oydAa 6TO AVayVOPLOTIKO aVTO; AV val, Vo KoTaypapovVv.

2.5 Avoldovtog 1o avayvoploTiKO Tov GTEAVEL O TEAATNG GTOV €ELANPETNTI, TTOlM £KOOGT| TOV
npwtokOALov SSH kot ol £€kdoom Aoyiopkoy ypnowonotel o meddtng; [eptlapfdavovion
oYOAOL GTO OVOYVOPLOTIKO 0VTO; AV Vo, Vo, KOTaypopovV.

2.6 Mmnopeite v EVTOTIGETE TO TOKETO OOV UETAPEPETAL 1) TANPOPOPin Yo, THV Ttpotpornh login
Kot password otny mepintwon tov SSH; No 51kal0A0OYHGETE TV ATAVTNOT GOG.

2.7 Evtomicete t AMota pe tovg odyopibuovg kpuvmroypaenong (encryption algorithms) mov
vroopilel o meAdtng, avalntdvrog péca oto uvope SSH tomov Key Exchange Init o
KOTOypaWTE TOLE 60 TPAOTOVS Y10, TNV KatevBuven meldtng = e&vanpetntig.

2.8 Evtomicete ) Aota pe TI¢ ovvaptioelg kKatakepuaticpov (mac algorithms) mov vrootmpilet
0 TEAATNG Kol KATAypAWTE TOVG 600 TPMTOVG Y10 TNV KatevBuvon e&umnpetntig = meAdTng.

2.9 A@ov evtomicete ™ AMoto pe TOLG AAYOPOUOLS KPLTTOYPAPNONG TOL VLROoTNPIlEl O
e&ummpenmc, Ppeite avtdov mov tedkd Bo ypnowonombel oty Kotevbuven meErdNG >
egvmmpemmg. [Ymooeiln: Onrws umopeite vo. ppeite oto REC 4253: SSH Transport Layer
Protocol, avalntavrag tov opo “encryption_algorithms”, o alyopiQuog kporroypagpnong eivar
0 TPWTOG TNG AIOTAS TOV TEAGTH TTOV LILAPYEL KoL 6TV Aiota Tov eComnpeTnTh].

2.10 Bpeite ™ ocvvapmnon KOTOKEPUATIOUOD 7OV TEMKA Oo ypnoipwonmombel oty katehbvvon
e&umNpETNG =2 TEAATNG.

2.11 XyoMdote v ac@diewn TG vanpeciog SSH o6cov agopd TV moTOomOinom TNG
aVOEVTIKOTNTOGC, TNV EUTICTEVTIKOTNTO KOl TNV OKEPULOTNTA TOV JEGOUEVOV GLYKPIVOVTOG LE
AL TPOTOKOAAL OVTOALOYTG OEOOUEVMV.

3. Ymnpeoia HTTPS

To Hypertext Transfer Protocol Secure (HTTPS) ocuvnbwmg ypnoipomoteitoan yio t de&oywmyn
YPNUOTIKOV CUVOAAAYDV HECEH TOVL TAYKOGUIOV 16TOV KaBdg kot tv mpodcfocn oe gvaicOnta
dedopéva (my. unvopoTo MAEKTpoviKov Tayvdpoueiov). o m ypnon tov HTTPS, avti yw
http://, oto URI 1oV 1otocedidov ypnoomoteitar to https://. To HTTPS eivar évog
ocvvovaopog tov Hypertext Transfer Protocol (HTTP) ue éva mpotokoAro yio ac@oin petddoon
dedopévmv. Aupotepa, 1o HTTP kot 10 mpoTtdKoAA0 ac@aAo0¢ petddoons, Aettovpyodv Tdve omd
T0 otpopa petagopds TCP tov dadiktvov. To TpwTdKoALo AcPUAODS LETASOONS AEITOVPYEL (OC
VIOCTPOUO TAVew ONO TO TPOTOKOAAO HETAPOPAS KOl KAT®W OmO TO OTPOUN EQOPLOYNG,
KpLTTOYpOaP®VTOS To. unvopato HTTP zwptv T petdooom Kol omoKpLATOYPAPOVING TO KATA TN
Mym. To HTTPS rtav yvootd ko wg “Hypertext Transfer Protocol over Secure Socket Layer”,
OAAG TOPO. TO TPOTOKOAAO 0.GPAAOVG peTapopdg sivar to Transport Layer Security (TLS) avti tov
Secure Sockets Layer (SSL).

To SSL avomtoydnke apywd and v etapeio Netscape to 1995 ywo ypnon amd tovg mAonyovg
1GTOV KATO TNV KPULATOYPAPNON TOV TANPOPOPI®V TOV OvVIaAAdccovtal pécw totov. To TLS
TpoOKeLTaL Yo pio. PeATiopéVN €kdoom Tov TPpwTokOALov SSL kot cuykekpuéva Paciotnke oty
ékdoon 3 avtov (SSLv3I). Iepiocdtepeg mANPOPOPIES Y10 TO TPMOTOKOAAL AVTA UTOPEiTe Vo Ppeite
otV 1otoceAida http://www.openssl.org/related/ssl.html.



http://en.wikipedia.org/wiki/List_of_TCP_and_UDP_port_numbers
http://www.ietf.org/rfc/rfc4253.txt
http://www.ietf.org/rfc/rfc4253.txt
http://www.openssl.org/related/ssl.html
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Muw ocbvroun meptypor] TG Aeltovpyiog tov mpwtokOAAov TLS axkolovbel. O meAdng ot
egummpem g TLS Sdampaypoatevovtal Ty €yKoTaoTacn 6OVOECTG 0KoAOVOMVTAG Hia dtadtkacio
yepayiog. Katd ) yewpoyio o meAdng Kot 0 eELINPETNTAG CVLUPOVOLY GE SLAPOPES TOPUUETPOVS
OXETIKEG e TNV ac@diela g ovvdeonc. H yepayia apyilel 6tav o meldng (NTd pio ac@aAn
obvdeon otéhvovtog otov eEumnpetnt éva ufvopo ClientHello kot mapovoidlovrtag pia Aota tov
vrootnplopevemv Kmdikmv Kkpurtoypaenong (ciphers) kot cvvapmoenv katakepuatiopov (hash
functions). O e&vmnpetntig omavtd pe to pnvopo ServerHello kot emiléyer amd ™ Aioto TOv
KOOIKO KPLTTOYPAPNONG KOt TH GUVAPTNOT| KATOKEPUATIGHOD.

Koatémv, o e§ummpetntmg amootédet’ otov nehdtn péowm tov punvouatog Certificate v tovtdémd
TOL UE TN Hopen &vog ynotlakov motonowmtikov (digital certificate). To motonomTikd cuviOmg
nepLéEYEL 1o dvopa Tov e€umnpeTnTn, TV EUmotn opyn miotomoinong (trusted certificate authority —
CA) ko1 10 dnpocto KAEWi kpurtoypdenong tov eEuampett. O TEAITNG UTOopEL VO, EXKOIVOVIGEL
pe v CA kot va emPeformoel 0TL 10 mMotomomrtikd givor avbeviikd mpotoh TPoYwPNoEL GTNV
EYKATAGTOON KAEWOI00 KPLATOYPAPNONG Y. T cVvodo. O eEuanpeTTIg OMOGTEALEL TO VUL
ServerHelloDone vtodnimvovtag 6Tt OAOKANP®GE amd TNV TAEVPA TOL TN XEWPUYIO.

Mo ™mv mapayoyn tov KAEW100 GLVOOOV, 0 TEAATNG KpurToypapel éva Tuyaio aplBud pe to
oNpoclo KAewi Tov eEuINPETNTH Kol GTEAVEL TO OMOTEAECUO. GTOV €ELMNPETNTN LE TO UAVLULO
ClientKeyExchange. Movo o e&umnpetntig Wmopel vo TO amoKpOITOYPOUPTOEL YPNCLULOTOIDOVTOS TO
HLGTIKO TOL KAEWL. Mg tov TpoOmo awtd o e&umnpetnTg Kol 0 TEAdTNG popalovtar €vo Koo
HLOTIKO oV dgv elval TpocPacipo omd tpitove. Me 10 KOO aVTO HVOTIKO Kot Ol dVO TAEVPES
napdyovv To KAEWL cuvddoL Yoo TV (amd)kpurtoypdenon twv dedopévev. O TeAdtng oTEAVEL TO
uvopo ChangeCipherSpec Aéyovtag otov gvanpetnt OTL 1 EMKOWV®ViOL 0td € Kot wépa Oa
etvar  kpumroypaenuévn. Katomwv, o meAdng oTtédvel 1O KPLITOYPOPNUEVO U VULLOL
EncryptedHandshakeMessage mov mepiéyel T0 omOTELEGUA TG CLVAPTNONG KATAKEPUATIOUOD €T
TV TponyovueveV punvopdtov g xewpayiog. O eéummpemtig Oo mpoomabricer vo 1O
OTOKPVTTOYPAPNCEL Kot Vo emPePardoer v opHOTNTO TOV ATOTEAEGUATOC TNG GLUVAPTNONG
Katakeppoatiopov. Edv  avtd  yiver emrtoyde, o efummpem g otéAvel 10 OIKO  TOVL
ChangeCipherSpec kabmg ka1 1o kpumtoypaenuévo unpvoua EncryptedHandshakeMessage. O
TEAATNG TO OMOKPLTTOYPAPEL Kot emPeRardvel TNV opBOTNTA TOV OTOTEAEGLOTOG THG GLVAPTIONG
KatokeppatiopoV. Edv kdmoo and ta mponyovpeva Ppato amotoyel, 1 xepayio oamotuyydvel Kot
dev gykabiotatoar cvuvdeon. Amo €dmd kot mEPa To. unvopoto eappoyng ApplicationData sivat
kpvrtoypaenuéva. Toxdv AdOn 1 ov mpogwbomomoelg kotd T ObpKeEl TNG YEPAYiG N ™G
LETOPOPAC dedopévav onuatodotovvtat pe unvopoto Alert. Xe nepintoon Bavaoipov Adbovg (fatal
error), n obvodog Ba drakomel apécms. Edv mpokettar yio mpogidonoinomn (warning), n mievpd mov
10 Aappdvet aropacilet yuo o kotd 160 Ba cuveyicel T GuVodo.

g aut Vv doknon Oa Kataypapovy To. UNVOLOTO TOL TOPAYOVTOL KOTA TN YPNoN TS LANPECING
HTTPS 1tov vtoloyiot) my.ntua.gr. [Ipotod apyicete v KOTAYPAPT PPOVTIIGTE VO, AOEIUCETE
mv pocopvi pviun (cache) tov Firefox. Katomv Eekiviote o véa kataypaer epoappolovtag
QiIATpo cOAMYNG doTE Vo Tapatnpeite povo v kivnon mov oyetieton pe tov my.ntua.gr.
[Mpdta, emokepbeite pe tov Firefox v 10tocelido http://my.ntua.gr. MOMg @opt@bei
oeMda, emiokeeheite TV WAL, ¥PNOWOTOIOVTIAG VT TN Qopd T0 TpwTtOKoAlo HTTPS. Ta to
OKOTO 0VTO, TANKTPOAOYNOTE TN O1eVOVVON https://my.ntua.gr Kot 0gybeite TO MGTOMOMTIKO
nov emdidel o e&ummpetntig mélovrag OK o10 mapdbupo S10AdyYoL oV EVIEXOUEVOS ELPaVIGOET
KaTd T0 POPTOUN TNG oeAdaS. Otav poptwhel TANPmC 1 GeAlda oTOpATNOTE TV Katoypagn. No
onuewdei 611 to Wireshark eppavilet ta maxéta mov petapépovv ta pnvopate tov HTTPS g SSL
(Secure Sockets Layer) 3 TLSv1 (Transport Layer Security).

3.1 Totwa givar n cvvtagn Tov EIATPOV GOAANYNG TTOL (PN CUYLOTOCATE;

* Avhoya pe Tov emAexBEVTa KdOSIKO, TO PO 00TO PIopel vor Tapoan@Oei.

_5-
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3.2  Egopudote KatdAAnAo @QIATpo amelkdVIoNG MOTE VO, TOPAUEIVOVY HOVO TOL TPMTO TEUAYLO
TCP 1ov tpruepav yepayidv mov deéiyncav pe tov eEumnmpemt| my.ntua.gr. Ilow
elvai n odvtagn tov;

3.3 Xemoleg (maciyvooteg) 00peg Tov e&umnpetnn my . ntua . gr yivoviol ot GUVIECELS;

3.4 Tlow and T1g mapandve Bvpeg aviiotoryel 610 TpwTOKOALO epapproyng HTTP kot mowa oto
HTTPS; [Ilpocdiopiote twic (yroduevec Obpec  ovufovievduevor v 1ot00EAdN
http://en.wikipedia.org/wiki/List of TCP_and_UDP_port_numbers.]

3.5 Bpeite mdcec ouvdéselg avoiydnkov HETAED TOV VTOAOYIGT GOG KOl TOL EEVANPETNTY 1GTOV
my.ntua.qgr omv nepintoon HTTP kot ndéoeg ot nepintwon HTTPS.

Ye autd 10 onueio mpémer vo ovagepbel 011 0 mpwtoKoAho SSL/TLS omoteleiton oty
TPOYUATIKOTNTO OO dV0 GTPAOUATO. XTO KOTMTEPO EMIMESO KOl TAV® amd KAmowo aSlomoTo
TPOTOKOMO petapopds (.. to TCP), givar o Zrpodua Eyypagdv (Record Layer) SSL/TLS. To
OTPOUO OVTO YPNOCIUOTOLEiTaL Yoo TV eVOVAGK®ON Kdamolov mpmtokdAlov SSL/ITLS avdtepov
emmédov, omwg eivar, to Ilpwtoékolro Xepoyiog (Handshake Protocol), to mpwtoxoiro
ovvayepumv (Alert Protocol), to mpotokorro petdfacng oe kpvrroypaenon (ChangeCipherSpec)
Kot 70 TpOTOKOAAO epapupoync (Application). Tpénetl eniong vo toviotei 6Tt KGBe Thaiolo Ethernet
umopel va mepthopfaver pia N meprocdtepeg eyypoaeéc SSL/TLS. EmmAéov, oty mepintmon mov
wo eyypoen SSL/TLS dev ympder og éva mhaioto Ethernet, tote Oa ypeiactodv molhomAd mhaicto
Y0 VOL T LETOPEPOLV.

Epappdote 10 9iktpo amewodviong ssl.record dote va mapopeivouy povo miaiclo o omoio
nepthappdvovy eyypaeég SSL. YrevBopileton 6Tt ot £yypapéc avtég dnpovpynnkay and tn ypnon
10V TPOTOKOAAOV HTTPS pe tovmy.ntua.gr.

3.6 Avantocooviog TG emkepaiideg Xtpoupatog Eyypaeodv SSL/TLS «kdbe mhouciov 6Oo
TapatnPNoETE 0TL TO. Tpio Tp®TO TEdia etvan kowvd. TTow elval avtd Kot 010 TO PNKOG TOVG;

3.7 "Eva amd to medio mov KaTaypayoTeE GTO TOPATAVD £POTNUO €ivol O TOmOS TEPIEYOUEVOD
(content type). Na kataypa@oldv ot S10popeTIKES TIUES Yo OAeG TIG eyypopéc SSL/TLS mov
éxete xataypayet (m.y. Change Cipher Spec — 20). [Yrodeiln: YmevOouileror ot opiouéva
TAOLGL0. UTCOPEL VoL TEPLAAUPAVOVY TepLooOTEPES 0o pia eyypopés SSLITLS]

3.8 Evrtomiote t0 mpdro punvopoe Client Hello mov otélvel o meldtng katd ™ yepawio Tov
npwtokOAov SSL/TLS. Tlotog &ivar 0 TOTOG TEPLEYOUEVOD TNG OVTIOTOYMS EYYPOONG
SSL/TLS;

3.9 E&etalovrag v emke@aAida ¢ mapamdve gyypoeng SSL/TLS, avortvére ) Aloto pe Tig
ooLITEG TPWTOKOAA®V Kpumtoypdenong (cipher suites) mov vmootpiler o meddme. Na
Katoypagel 10 TANO0C TOLG Kot 01 SEKAEEAIKES TIUEG TV OVO TPATOV OO OVTEC.

3.10 E&etalovtac v emkepaAida eyypoeng SSL/TLS tov unvopotog mov ypnollomolel o
e€umnpenc Yo va. amavtioel ot xewpayio (Server Hello), xataypdyte ™ dexoe&odikn
TN TNG GOVITOG TPMTOKOAAMY KPLTTOYPAPNONG 1) OOl TEAIKA EMAEYONKE.

3.11 Evtomiote Vv eyypaen SSL/TLS mov petogéper 10 mictomomrtikod (Certificate) tov
e&ummpem . Ilowo eivan 0 pnKog avtc cvppova pe to medio length g emkeporidog Kot
OGO TGTOMOTIKA LETOPEPOVTAL;

3.12 Tl6oa mhaicwo Ethernet ypeidotnkav mote va petagepbel  mapamdve eyypoeny SSL/TLS;
[Yroderln: Avartiére to meoio [Reassembled TCP Segments/ mwov supaviler to Wireshark otic
AEMTOUEPELES TOV TAAIGIOD TTOV AVTIOTOLYEL OTN TUYKEKPLUEVN EYYPapn.]

3.13 Evtomiote tVv eyypaery SSL/TLS yia v 7opaywyn 7Tov  KAEWWOD  GLUVOS0L
(ClientkeyExchange). [To1o givot 10 KOG TOV KPLTTOYPOPNUEVOD UNVOLOTOG TOV LETOPEPEL
ocOuemva pe to medio length g emkepaiidag;

3.14 Tlow eivor to pnkog g eyypaong SSL/TLS (ChangeCipherSpec) mov vmodeikvoel otov
eEumnpetn OTL | EMKOIVOVia od €00 Ko TEPa Ba efva KpuTToypOaPNUEVN;


http://en.wikipedia.org/wiki/List_of_TCP_and_UDP_port_numbers
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3.15

3.16

3.17

3.18

ITotwo &ivan To unkog g eyypaeng SSL/TLS (EncryptedHandshakeMessage) mov mepiéyet to
OTOTEAECUO. TNG GLVAPTNONG KOTOKEPUATIGHOD EML TOV TPONYOVLUEVOV UNVOUATOV NG
xepoyiog;

[Mapatnpnoate OTOGTOAN EYYPOPOV SSL/TLS (ChangeCipherSpec) Ko
(EncryptedHandshakeMessage) and tov e&vmnpetnty;

A@QoV amEVEPYOTOGETE TO 10YHOV QIATPO OMEIKOVIONG, EMAEETE amd TNV 1GTOGEAS Lo
epaon pe Aatvikobg yopoktipes (my. “Mail Server”). Ilpoomabnote va PBpeite to
TOKETO TOV  UETOPEPEL oVTH TNV TANpogopia. Tt mapatnpeite oty mepintwon Ttov
npotokOAlov HTTP oe ovykpion pe avty tov HTTPS; [Yzooeiln: [a v evpeon tov
{nroduevov moxéron, axolovbnote t owadpoun Edit = Find Packet... kou winxrpoloynore
ppdon Tpog avolntnon apov Pefaiwbeite 6t n emidoyn String eivar evepyn.]

YyoMdote TV ac@iielo. Tov TpwtokdAlov HTTPS og cvykpion pe to anmhd HTTP, dcov
aQOpPd TNV TOTOTOINGT TNG AOEVTIKOTNTOC, TNV EUTIGTEVTIKOTNTO KOl TV OKEPOULOTNTA TOV
dedOUEVDV.
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OVOUATETTWVUMO: Ovoua PC:
Opada: Huepopnvia:
Aig0Buvon IP: : : . Aig0Buvon MAC: - - - - -

EpyaoTtnpiakil Aoknon 12
Ac@dAsia

ATOVTNOTE 6TU EPOTIUATO GTOV YOPO TOV GOS OIVETOL TUPUKAT® KOl 6TV TIG® GEAOO EGV
ogv enapkel. To puALdoo avtd O Tapadodsei otov emprémovra.
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