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Yta dikTva emKowvoviag évag eloforéag umopel: Vo VTOKAETTEL UNVOLOTE KPLOAKOVYOVTOS TIG
HETOOOGES, Vo €l0dyel avbaipeta punvopato ot cOHVOEST, VO VTOSVETOL GAAOV TOPEYOVTOGC
pnvopato pe yevdn devBovvon mnyng Kabdg Kot vo amocstepel T XPNOoN LANPECIOV amd GAAOVG
(my. vrepeoptdvovtag to 0ikTvo). Ta Paocikd Bépata acpaieiog, 6GOV apopd TNV ETKOVOVIL
névo amd diktva dedopévav, teptiapfavouy Ty miotonoinotn avbeviikodtntog (authentication), tov
éleyyo mpocPaong (access control), v eumotevtikétta (confidentiality), v axepotdTnTO
(integrity), T un amomoinom €vBvvng (non-repudiation), ™ dwbecyotta (availability) kot to
andppnro (privacy). Méow ¢ moTonoinong avdeviikOTNTAG O OMTOCTOAENS KOl O TOPUANTTNG
emPeford@vouv o £vag TNV TOVTOTNTA TOL AAALOL. Mécm Tov EAEYYXOV TPOGRACNS O VINPEGiES etvan
TpocsPacyles pOVo oToug €E0VGLOB0TNUEVOVG YPNOTEG. MOVO 0 OTOGTOAENS Kol O “KOVOVIKOS™
TOAPOANTING TPEMEL VO KATAVOOUV TO TEPLEYOLUEVO TOL UNVOUOTOS (EUMIOTELTIKOTNTA): O
OMOGTOAENG KPLATOYPAPEL TO VLU KOU O TOPOAATING TO omokKpurtoypapel. Emumdéov, o
OmOGTOAENG KOt O TTapaAnmTng BéAovv va eivar BéPatot 6Tt To pRvupa dev TpoTtomomOnke Katd ™
dwopoun (M petayevéotepa) yopic avtd va yiver avtinmtd (axepaidtnta). O ypfomg ™G
vampeoiag de Ba mpémer va umopet va apvnBet ) ypnon mg (U amomoinon gvBvVNG) Kot Eva
elMiyloto emimedo vmnpeciog mpémel va eivar owbéoo (dwbeopudtra). Téhog to amdppnro
(privacy) mepthapfdvel ta otoyeion emKovmviag mov TPEMEL vl €ivol PHLGTIKO GTOLS TPITOVC,
ONAadT, LE OOV ETKOVMVEL 0 ¥p1oTNG, 6€ ol Bom, KA.

O oxomdg AVTNG TG EPYAOTNPOKNG AoKnong etvar N e€€toom OEpATOV GYETIKAOV PE TV 0CQOAN
peTAd0oN 0ed0oUEVOV 6TO dladikTLo. Ommg Kol oTIS TPONYOVUEVES EPYOCTNPLOKEG OOKNGES Oa
epyacHeite pe tov avoivt mpotokOliwv Wireshark. Edd Oa ypnoipwonomoete tn Agttovpyia
Capture, pe @iAtpo, ®oTe TO TAOIGIOL TOL KOTOYPAPOVIOL VO TEPIEXOVV KATOL GLYKEKPIUEVO
xopokplotikd. YmrevBouiletor 6t 10 @idtpo ancwoviong (Display) mov emidéyete amd T0 PeVOD
Analyze evepyomoteitar a@ov £xel oAokANpwOel n ddikacio KaTOypaeng, MOTE VO ATOKPVYEL
Kd&moto amd To GLAANPOEVTA TAaicLa, EVD TO GIATPO GUAANYNG oL emAéyeTe and To puevov Capture
EVEPYOTOLELTAL TPV EEKIVIOEL 1 O10OTKOGTOL KOTAYPOPT|G, LE OTOTEAEGLOL VO KATOYPAPETOL LOVO EVOL
LEPOG TV dePYOUEVOV TAULGI®V.

1. MoTotroinon auBevTikOTNTAG OTO TTIPWTOKOAAO HTTP

Kamoteg 16t106eA10e¢ 6TO d1001KTLO TPOGTATEVOVTAL OO cVVONUaTIKE (password-protected) kot dev
EMUTPEMETAL GE OAOLG TOVG YPNOTEC VO TIC EMOKEPTOLV TPl HOVO G€ OCOVLS SlBETOLV TO
ocuvOnuotikd. H dwdikacio g motomoinong avbevrikdttog (authentication) cvvictoton otV
eMOAN0gVOT TNG YNOLIKNG TAVTATNTAG TOL YPNOT OV AUTEITOL Yo 6000 GTNV 16TO0ES.

Me ) BonBeia Tov Wireshark, xataypayte v kiviion eved kdvete ypnon ™ vanpecsiog HTTP tov
vmoroyloty edu-dy.cn.ntua.gr (147.102.40.9). Emewdn 7ta pnvopata HTTP
LETAPEPOVTOL OE TEPLGGOTEPQ O Eva akETa, Aol Eekwvnoete to Wireshark, akoAovBnote and
TO LEVOD TOL KEVIPIKOV mapafvpov ™ dwadpoun Edit = Preferences..., kvete kMK 610 oOUPBOAO
dimla 610 Protocols otnv apiotepn mAevpd Tov mapabipov, KATOTLY EVTIOMICTE Kol KAVETE KAK GTO
mpwtdékorro HTTP ko BeParwbeite 6t OAeg o1 emroyég mepi avacHvOeong Katl amosvumieong eival
emAeypeveg. Xn ovvéyew, oto mpwtokolho TCP PBePowwbeite 0t1 t0 Allow subdissector to
reassemble TCP streams eivon emAeypévo kot ppovtiote to Validate the TCP checksum if possible'
va pnv gtvon emieypévo. Téhog, méote OK yuo va kAeioel To mopdbvpo kot va epaprocdodv ot

' H empefoioon tov TCP checksum (emedn avthy yivetaw omv képto Siktdov) mopevoxrel ) Sodikacio
enavacvuvleongc.
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aAayég cag. Me Tig emMAOYEG aVTEG, UNVOLATO TOV HETAPEPOVTAL GE TEPLOCOTEPA OO EVO TAKETA
Ba arokmdtkomomBovv and 1o Wireshark wg minpn unvopata HTTP kot 61 amocmocpatikd.

Egapuoote @idtpo cvAnync host 147.102.40.9 vy va mopotnpeite udvo tnv kivnon mov
oyetietar pe To edu-dy.cn.ntua.gr. EekiviioTe pio Kotoypaen Kiviong Kot ETICKEPTELTE T
oeAida http://edu-dy.cn.ntua.gr/auth/. H npdécfaocn oe avtn ) ceAida amaitel tnv enaAnfevon g
TaVTOTNTAG 60G. Adote edu-dy oto medio Tov ovouatog ypnotn (user name) ko password oto
1ed10 TOL PHVOTIKOD KMOKOL (password). ToUaTNoTE TNV KOTAYpoQn.

1.1  No katoaypagel o apOuntikds Kmwowog kotdotoong (status code) kot n pdon Tov eMOTPEPEL
0 g&umnpetntng ©¢ amdkpion 6to apykd pnvopo HTTP tomov GET tov mhonyo? 16100.

1.2 O monydg 1otov otédvel kou ogvtepo unvopo HTTP tomov GET otov eéummpetnty.
Yvykpivovtog pe to mpoto unvope HTTP GET va koatoaypogel to emmAéov medio mov
neprapPdaver n emkeparido HTTP tov dgvtepov unvoparog.

1.3  Kotaypdyte 10 mEPLEXOUEVO TOV TAPOTAVE TEGIOV OTTMG WTO UPavileTal 6To Tapabvpo e
T TEPLEYOUEVO TOV EMAEYUEVOL TAoGiov og popen ASCII.

Ta otoyeio moTomoinong ALOEVTIKOTNTAG TOV KOTOXMOPNCOTE OV KPLITOYPAPNONKAY Yo v
OTOGTAAOVV GTOV EEVTNPETNTH, ATAMG KOOKOTOMONKOV GOUPOVA e (o TOAD Yvootn néBodo,
Base64. To amotélecpo NG kmOKOTOiNong &ivar n ypoppatoselpd mov akoiovbel tig AéEels
“Authorization: Basic” otV emike@aiida tov devtepov unvopatoc HTTP GET tov mAonyov.

1.4 Emoxepteite v 1otooeAida http:// www.motobit.com/util/base64-decoder-encoder.asp Kot
glodyete oto mapabvpo mov gpPaviletol To TEPLEYOUEVO TOV TTESIOV TOV KATAYPAYATE GTO
gpotua 1.3. Amokmdikonomote 10 mepleydpevo avto emiéyovtag to “decode the data from
a Base64 string (base64 decoding)” kot kdvovtog KAk oto kovuni “Convert the source data”.
Kotaypayte T0 0moTéAEGHA TG AmoK®SIKOToinong”.

1.5 Ti ovumepaivere yoo TV ac@aieln Tov Poactkod Unyaviopod TIGTOTOINONG aOeEVTIKOTNTOG
nov mopéyel o HTTP; [Yrodeiln: Zvupovievteite v mopdypapo “Basic Authentication
Scheme” aro to REC 1945 Hypertext Transfer Protocol — HTTP/1.0]

2. Ymnpeoia SSH — Secure SHell

To Secure Shell § SSH eivan éva TpwTOKOALO TTOL EMtTpémel TV avtaAlayr| dedopévav petatd dvo
OIKTLOKOV OVIOTNTOV HECH €VOG AGPOAOVS OLOAOD EMKOVAOVING. X AETOVPYIKO GLGTNLOTO
tomov Unix ypnoponoteitan avti tov TELNET 1 éAhov pun aceaiav mpoypoppdtov tpdspoong
otov PAo16 (rlogin, KAT), Ta omoio, GTEAVOLYV TANPOPOPIn, OTMG T.Y. TOVS KOIKOVS ¥PNOTY, XOPIG
Kpumtoypdonon. Zvvinlmg yPNOCLOTOIEITOL Yol EKTEAEGT] EVIOADV GTOV  OIOUOKPLGUEVO
vroAoyloty. Ymootnpilel Opmg onpayyes, ovvoéoelg X11 kabdg kot petagopd apyeimv pe
BonBewn twv ocvvdedepévav mpwtokoOAiwv SFTP 1 SCP. Ilepiocdtepeg mAnpogopieg yio 10
npwtdékorro SSH Ba Bpeite oto http://en.wikipedia.org/wiki/Secure _Shell kot oto RFC 4251: The
Secure Shell (SSH) Protocol Architecture. H kpuntoypdonon mov ypnoiponoteitar oto SSH
TOPEXEL EUTIGTELTIKOTNTO KOl Olo@oAMiel v akepardnta (integrity) TV HETASIOOUEVODV
dedopévov. To SSH ypnowomotel kpvmtoypdenon OMUOciov KAEWWOD Yoo TV MGTOTOINoN
ALOEVTIKOTNTAG TOL OTTOUAKPVOUEVOD DTOAOYIGT KO EMTPENEL TNV MOTOTOINGT AVOEVTIKOTNTOGC
TOV TOMIKOV VITOAOYIGTH OO TOV OTOUAKPVGUEVO VITOAOYLOTY).

Muw obvtoun meprypaen g Aettovpyiog tov mpwtokOAAov SSH axoiovbel. O meAdng ot
e&umnpetnmc SSH dwmpaypotevovtor v gykatdotacn chvdeonsg akorovdovtag pio dudikacio
dwmpaypdrevong. H odvoeon Eekva amd v mAevpd Tov TEAATN. APUPOTEPEG Ol TAEVPEC TTPETEL VAL
otellovv éva avoyvoplotikd keipevo (string) g popong “SSH-protoversion-softwareversion
comments”, T0 01010 TEPAAUPAVEL O PE@TIKG TIG EKOOGELS TOV TP®TOKOAAOL SSH (protoversion)
Kol TOL avTiGToroL AoylSHkoV (softwareversion) Kot mpooipetikd KOmow, oyoOAwo. (comments).

2 : r ’ ’ , ’ ’ . e ’
To Wireshark avtopdtog extelel tv amokmdikonoinon avt. Mropeite va deite T0 amotéAespa KAvovTag SITAG KAK
oto nedio “Authorization: Basic” g enukeparidog 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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Axolovbel 1 dwmpaypdtevon v Tovg aAyOpBHoVE KpumToypdenong (encryption) 0£00UEVOYV,
katakeppatiopov (hash) ywo v mapoayoyn kodiko®v motomoinong avfeviikdtrag unvoudtov
(MAC - Message Authentication Code) kot ocvumieong (compression) dedouévav. Ot poég
dedopévoy  Kotd Tig KatevBuvoelg meAdtng>efumnpetntig, e&umnpe > TEAATNG  Eivolt
aveEapTnTEg Ko eMTPENETAL VO, Yp1oLpomonBovv dtapopetikol aryopiBuot (m.y 3IDES+SHAT ko
Blowfish+MD5). Edv ypnowonombfei cvumnieon, tote 100 dedopéva copmielovior mTpdToL Kot
KOTOTLY  KPUTTOYPOPOUVTAL. XTN OLVEXElD eykabiotovior To KAEWW KPLTTOYPAPNONG Kol
axepordrag. Kabe pnvopo mov akolovbel kpumtoypageital pe To KAEWT KPLTTOYPAPNONG KoL M
YWNoTTA TOV TIGTOMOlEITOL pe TNV mpocoHnkn tov kwdwkov MAC mov mapdyeton omd Ta
TEPLEXYOUEVA TOV PUNVOUATOG Kot ToV abEovTa aptBpd Tov Bdon g cLVAPTNONG KOTAKEPUATIGHOD
KOl TOV OVTIGTOL0V KAELO100 AKEPALOTNTOG.

MPOZOXH: I ™) yprion T vanpesioc SSH Oo ypnoypomoricete o maotepn’ £kdoon
10V poypappatog PuTTY avri avtic mov Ppiockerar oty em@avewa gpyaciog (putty . exe).
[Ipoxeywévovr va katePfdoete ™ ovykekpévn €kdoon tov PuTTY Oa ypnowomomoete tnv
vanpeoia. FTP tov vmoloyioty edu-dy.cn.ntua.gr. Avoite véo mopabuvpo evioldv kot
ninktporoynote FTtp edu-dy.cn.ntua.gr. Xmv zpotpomry User: mAnktporoynote
anonymous axolovBovuevo and <Enter>, evod oty npotpony| Password: mAnktporoynote 1o
e-mail cog akorovBovpevo amd <Enter>. Xt ocvvéyelo, TAnkTporoynote TV eviodn bin, ®ote
N Hetoeopd apyelwv vo yivel oe ovadikny popoern. Emiééte v empdveln epyociog g Ttov
Tpoopiopd omov embupeite va amobnkevoete 10 mpdypoupo pe v eviody led desktop.
Koatefaote 1o putty-058.exe pe v evioan get putty-058.exe. Téhog,
TAnKTpoAoynoete bye yo va teppatioete v epapuoyn FEp.

AoV BeParmbeite 6t 10 TPOHYpappo PULLY-058 . exe Bpicketoar mhéov otV emdvela epyaciog

TOL VTOAOYIOTH GoG, kataypayte pe t Ponbewo tov Wireshark v kivnon evo kévete ypnon g

vinpeoiag SSH tov vmoloywoty edu-dy.cn.ntua.gr. Onog mpv, epapudote @iltpo

ocOMnyng host 147.102.40.9 yw va mopatnpeite povo v Kivinon mov oyetiletol pe to
edu-dy.cn.ntua.gr ko ekwvnote v Kataypar. 1o medio Host Name tov mapafopov

PuTTY mov avoiyet Otav ekteléoete 1o putty-058.exe, minktporoynote edu-

dy.cn._ntua.gr, ot cuvéyelo kavete KMK 610 TpOTOKoAA0 SSH kat T€Aog 6to kovuri Open.

Av gvdgyouévag avoifel kdmolo mapdbuvpo Sohdyov, emhéEote Yes yi va mpoympnoeTe. TNV

npotpory login: minktporoynote abcd axolovBoduevo amd <Enter>, eved otv mpotpomn

Password: minktporoyfiote efgh akolovboduevo amd <Enter>. Inusidveral 6Tt 0 YpHoTNG

abcd 0ev vEhpyel 6TOV GLYKEKPEVO €ELANPETNTN KOl 1 AVAYVOPIOT TOV ¥PNoT o amoTvyeL.

IMinktporoynote <Ctrl>+C vy va kAeioelt t0 mapdBvPo KOl GTOUATACETE TNV KOTOYPOON

kivnonc.

2.1 Tlowo npwtdxorro petapopag ypnowonotei to SSH (TCP 1 UDP);

2.2 Kotayphyte tig 00peg 100 TPOTOKOALOL HETAPOPAS TOL  YPNOLUOTOOVVTOL Yo TNV
emkowvavia peta&d Tov vroloyiot cog kot tov edu-dy.cn._ntua.gr.

2.3 Tlow amd T1g mapandve 00peg avtiotoyel 610 TpwtdkoAro epapuoyns SSH; [Ilpocoiopiote
™ {nroduevy Bopo. ooufovievdusvor tov katdloyo mociyvwetwv Qupov oTny 16T0GEAIOO.
http.//en.wikipedia.org/wiki/List of TCP_and _UDP_port numbers.]

2.4 Avolboviog To avayvoploTiKd mov oTEAVEL 0 eELANPETNTNG OTOV TEAATN, TOld £KOOGT| TOV
npoTokOAAOov SSH «kou mowe  £€kdoom  Aoyiopukol  ypnotpomolel o eEumnpeTnTiG;
[Teptioppdvoviarl GYOA GTO OVAYVEOPIGTIKO 0VTO; AV Val, VO KOTOYPAPOLV.

2.5 AvoAbOVTOG TO OVOYVOPLOTIKO OV GTEAVEL O TEANTNG OTOV €ELMNPETNTY], MOl EKOOCT] TOL
npwtokOAAoV SSH kot mota £€kdoom Aoyiopkol ypnowonotel o meddng; Ieptlapupdvovo
OO0 GTO OVAYVOPLCTIKO 0VTO; AV VO, VO KOTOYPOPOLV.

* To Wireshark 8ev omokwdkomotel mAipog optopéva pvopata SSH mov mapdyovy ot vedtepeg ekddoelg tov PuTTY
O10TL Ady® Tov peyéBovg Toug avtd tepayilovtatl oto otpopa petagopds (TCP).
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2.6 Mmnopeite va evtomiceTe To TAKETO OOV UETAPEPETAL 1| TANPOPOPia Yio TNV TpoTpony login
kot password oty wepintmon tov SSH; No d1kaloAoyNGETE TV AmdvINnon cogG.

2.7 Evtomicere ™ Mota pe tovg alyopifuovg kpumroypdenong (encryption algorithms) mov
vrootpilel o meldng, avalntovrog péca oto unvopo SSH tonov Key Exchange Init kou
Kataypayte Tovg 600 TPOTOVS Yo TV KatevBuvon Teldtng =2 evmnpetnTic.

2.8 Evtomicete T Aloto pe TIG GLVAPTAGELS KATAKEPHOTIGHOV (mac algorithms) mov vrootnpilet
0 TEAATNG Kol KaTaypayTte TOVG 600 TPMOTOVG Yio TV Katevbvuvon eEumnpetntc = meAdTNG.

2.9 Ao@o¥ evtomicete Tn AloTo pE TOVG OAYOPOUOVG KPLITOYPAPNONG 7oL VTooTNPilel o
eEumnpetc, PBpeite avtdv mov teAkd B ypnowomombei otnv Katevbvvon mELdTNG 2>
evmmpem . [Ymoodeiln: Onwg umopeite vo. Ppeite oro REC 4253: SSH Transport Layer
Protocol, avalnraovrog tov opo “encryption_algorithms”, o alyopiBuog kporroypdpnons eivoi
0 TPWTOG TG AOTOS TOV TEAGTH TOV DIOPYEL KOl OTHV AlaTo TOV ECOTNPETNTH] .

2.10 Bpeite ™ ovvdptnomn KaTokePUATIGHOD Tov TeAMkd Ba ypnoyomombel oty katevbuvon
e&ummpe g =2 TEAATNC.

2.11 Eyohdote v ac@diewr g vanpeciog SSH d6cov agopd v miotomoinon 1ng
AVOEVTIKOTNTOG, TNV EUTIGTEVTIKOTNTO KOl TNV OKEPAOTNTA TOV SEGOUEVOV GLUYKPIVOVTAG LE
AL TPOTOKOAAL AVTOALOYTC OEOOUEVOV.

3. Ymrnpeoia HTTPS

To Hypertext Transfer Protocol Secure (HTTPS) cuvibw¢ ypnoipomoteiton yuoo ™ Se&oywyn
YPNUOTIKOV GUVOAAAYDV HECH TOVL TAYKOCUIOVL 16TOV KoBdG kot tv mpodcfacn oe gvaicOnta
dedopéva (my. punvopota mAektpovikod tayvdpopeiov). Ia ) ypnon tov HTTPS, avti ywo
http://, oto URI tov 1otocelidmwv ypnowonoteitar to https://. To HTTPS eivan évag
ovvovacudg tov Hypertext Transfer Protocol (HTTP) pe éva mpwtoéKoAro Yoo ac@aAn HETAOOOT
dedopévov. Apueotepa, 1o HTTP kot 10 T1poTdKoALO 06QAA0VE HETAOOONS, AEITOVPYOVV TTAV® OO
10 otpdpa petapopds TCP tov 01ad1tkTOov. To TPOTOKOALO AGPAAOVS HETAOOONG AElTOVPYEL ™G
VROGTPOUN 7TAvew ond TO TPMTOKOAAO HETOPOPAS KOl KAT®w ONO TO OTPOUO EPAUPHOYNG,
Kpvrtoypapmvtoag to. unvopatoe HTTP wptv T petdooom Kot amokpumtoypo@dvTag o KoTd T
Mym. To HTTPS rtav yvootd kot wg “Hypertext Transfer Protocol over Secure Socket Layer”,
OAAG TOPA TO TPOTOKOALD aoPaA0VS peTaopds eivar to Transport Layer Security (TLS) avti Tov
Secure Sockets Layer (SSL).

To SSL avortoydnke apyikd and v etonpeio Netscape 1o 1995 yia yprion amd toVE TAOTYOVS
16700 KOTO TNV KPLTTOYPAPNON TOV TANPOQOPUOY oL aviaArdocovtol pécm totov. To TLS
npokelTon Yo po PeAtiopévn €kdoom tov mTpwtokOAAov SSL ko cvykekpyéva Paciomnke otnv
ékdoon 3 awvtov (SSLv3). Ilepiocdtepec mAnpoopies yio ta TpmTOKOALA 0VTd pmopeite va Ppeite
otV wotoceAida http:// www.openssl.org/related/ssl.html.

M cbdvtoun meprypoaen g Asttovpyiog tov mpwtokdAiov TLS akoiovBel. O medding ko
eEumpetng TLS dwampaypatevovtol v eykotdotacn cOvoeong akoAovbdvTag o dtodtkacio
yewpayioc. Katd ™ yepayio o meAdng kot o Eumnpem g CLULPWVOLV GE JAPOPES TOPAUETPOVG
OYETIKEG e TNV ac@dieln TG ovvoeons. H yepayio apyiler 0tav o meAdng (ntd pio ac@oin
obvvdeom otédvovtog otov eEumnpetnty éva pnvopa ClientHello kou mapovoidlovtag pa Aota tov
vroomplopevov kmdikmv kpurtoypdenong (ciphers) kot cvvaptioemv katakepuatiopov (hash
functions). O e&unnpemtg omavtd pe to pnvope ServerHello xou emidéyer omd 1t Aioto tOV
KOOIKO KPLTTOYPAPNONG KOl TI GLVAPTNON KATAKEPLATIGHLOV.

Katomy, o sEvmnpetntig amootédher’ otov mehdtn péom tov pnvopatog Certificate TV TonTOTTE
TOV UE TN Hope1| evog ymoelokov miotomomtikoy (digital certificate). To motomomTikd cuviBmC
TePEXEL 0 Ovopa Tov eEumnpetnTy, TV EUmoTn apyn| miotoroinong (trusted certificate authority —
CA) kot to onpocto kAEWl kpurtoypdenong tov eEumnpetr. O TeAdTNG LTOPEL VO ETIKOIVMOVICEL
pe v CA kot va emPefordoel 0Tt 10 ToToTomTkd eivor avbevtikd mpotold mPoYwPNoEL GTNV

* Avéhoya e tov emthexfévia kOO, To Pripe ovTd PTopet va Tapoin@Oei.
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EYKOTAOTOON KAEW100 KPUTTOYPAPNONG Yoo T 6Uvodo. O e&umnpetn g amooTEAAEL TO UVOULO
ServerHelloDone vtodnAdvovtog 0Tt OAOKANPOGE amd TV TAELPEA TOL TN YEPOViaL.

Mo v mapaymyn tov KAEWOV GLVOdoL, 0 TeEAdTNG KpLTTOYpaPel Eva Tuyaio aplBud pe To
oNuoclo KAeWl Tov eEUINPETNTN KOl GTEAVEL TO OMOTEAEGHO GTOV €ELANPETNT UE TO UNVOLQ
ClientKeyExchange. M6vo 0 €EumnpetnNTig WIOPEL VO TO OITOKPLITOYPOPT|GEL PN CLUOTOIDVTAG TO
HLOTIKO TOL KAEWL. Mg tov TpOmo avtd 0 e&LINPETNTAG KOl 0 TEAATNG potpalovtal éva Kowo
HLoTIKO oL OV givan TPoosPacio amd tpitovg. Me 10 KOO anTd HLGTIKO Kol Ol dVO TAEVPES
TapAyovv 10 KAEWL GuVHS0L Yo TNV (amd)kpvITOYPAENoN TV dedopévav. O meAdTNG GTEAVEL TO
uqvopa ChangeCipherSpec Aéyovtog otov eEumnpetnTy OTL 1 EMKOWVOVIK omd £0® Kol TEPA Ha
elvar  kpomtoypaenuévn. Kotomv, o meEAdTG oOTéAvEL TO  KPLMTOYPOPNUEVO  UVOUO
EncryptedHandshakeMessage mov mepi€yel 10 OMOTELEGUO TNG GLVAPTNONG KATOUKEPUATIOUOV €l
TOV TPONYOLUEVODV pnvopdtov g yewpoyiag. O efuvmmpemmg 6o mpoomabncer va o
OTOKPLTTOYPAPNOEL Kot vo emPefaidost v opBOTNTA TOL OMOTEAECUOTOC TNG GLVAPTNONG
Katoakeppatiopov. Edv  avtd  yiver emtoydg, o efummpemtig otéAvel 10 OKO  TOL
ChangeCipherSpec kaBmg Kou 10 Kpvmroypaonuévo unvoua EncryptedHandshakeMessage. O
TEAATNG TO AMOKPLATOYPOUPEL Kot eMPEPatdveL TNV 0pOBOTNTO TOV ATOTEAEGLOTOG TG CLVAPTNONG
KaTokePUATIoHoV. Edv kdmoto amd ta mponyovueva oo arotHyel, N xEpoyio amoTuyydvel Kot
dev gykabioctatar cHvdeon. And €00 kol mépa to unvopoTe eQapuoyng ApplicationData ivon
Kpvrtoypapnuéva. Toxdv Adbn 1 o1 TPoeBOTOMoELS KOTA TN OdpKE TG YEWayiog 1 ™G
petapopds dedopévov onuotodotovvtal pe unvopota Alert. Xe nepintwon Bavdaoipov AdBovg (fatal
error), 1 ovvodog Ba drakonel apéowc. Edv mpoxertan yio mpogtdomoinon (warning), 1 TAELPA TOLV
10 AapPdvel amopacilet o To katd oo B cuveyicet T cHVOJO.

g auTn ™V Aoknon Ho KaToypaEovV To UNVOLOTO TOL TOPEyovVToL KOTE TN XPHOoTN TNG VINPECTOG
HTTPS tov vroroyiot| my.ntua.gr. IIpotod apyicete v KOTAypOPr] PPOVTIOTE VO AOEILCETE
v mpocwpv uvniun (cache) tov Firefox. Katomwv exvnote po véa kataypoen epapuolovtog
QiATpo cOAMYMG doTE Vo Topotnpeite LOVo Vv kivnon mov oyetileton pe tov my.ntua.gr.
[Ipota, emokepbeite pe tov Firefox tnv 1otocelda http://my.ntua.gr. Mol @optmbel n
oeMOa, emokePBeite TNV TAAL, YPNOLOTOIOVTAG QLT TN Popd T0 TPpwTOKoALo HTTPS. T'a to
OKOTO 0VTO, TANKTPOAOYNOTE TN O1evBvvon https://my.ntua.gr kKo ogxHeite 10 TOTOTOMNTIKO
mov €mdidel o eEumnpetnTg mECovTag OK 610 TapdBupo S1oAdYOL TOL EVOEXOUEVMG ERPOVIGOET
Katd to optopa e ceridas. Otav poptwbel mAinpwg n cerida otapatiote v Kotoypoen. No
onpewmdel 6t to Wireshark gpoaviletl ta mokéta mov petapépovy to unvopatoa tov HTTPS og SSL
(Secure Sockets Layer)  TLSv1 (Transport Layer Security).

3.1 Tlow givon 1 cOvTaén 10V GIATPOL GUAANYNG TOV XPNCLLOTON|GATE;

3.2 Eopopudote katdAAnio @iIATpo amewoviong dcte vo, Topapeivouy Hovo to TpmTo TPy
TCP 10v tpipepdv xepayidv mov deEnydnoav pe tov eéumnpetnt) my.-ntua.gr. Ilow
elvar n obvtaén tov;

3.3 e moteg (mactyvmoteg) BOpeg Tov eEumnpetnty My - Ntua. gr yivoviot ot GVVIECELS;

3.4 Tow and tic mapoandve Bupec aviiotoyel 610 TpmTOKOALO epappoyng HTTP kot mowa 6to
HTTPS; [Ilpocoiopiore tic (nrodueves Gopes  ovuPfovievouevor v 10t0cerion
http.//en.wikipedia.org/wiki/List of TCP_and _UDP_port numbers.]

3.5 Bpeite mdécec ovvdéoelg avoiydnkav petald Tov LTOAOYICTH GOG KOl TOV €ELANPETNTH 1OTOV
my .ntua.gr oty nepintwon HTTP kot noceg oty nepintwon HTTPS.

Ye avtd 10 onueio mpémer vo avaeepbel 01t 10 MpwtdkoAho SSL/TLS omoteleitar oty
TPOYUOTIKOTNTO a0 000 GTPOUATO. XTO KOTOTEPO EMIMEO Kol AV omd KAmowo aSlomoeTo
TPWTOKOAO petapopds (.. to TCP), eivan to Ztpodpa Eyypagadv (Record Layer) SSL/TLS. To
OTPOUO OVTO YPNOIUOTOLEITOL Yoo TV EVOVAGK®OT Kamolov mpwtokOAlov SSL/TLS avdtepov
emmédov, Omwg eivar, to Ilpwtdxkoiro Xepayiog (Handshake Protocol), to mpwmtoéKorro
ouvayepumv (Alert Protocol), to mpwtdkoiro petapaong oe kpvrtoypaenon (ChangeCipherSpec)


http://my.ntua.gr/
https://my.ntua.gr/
http://en.wikipedia.org/wiki/List_of_TCP_and_UDP_port_numbers
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Kol T0 TPOTOKOAAO epappoyns (Application),. [Ipénet eniong va toviotel 0TL k4Oe mhaicto Ethernet
umopet va mepapfavel pio 1 meprocotepes eyypagés SSL/TLS. EmmAéov, oty mepintwon mov
pa eyypaen SSL/TLS d¢ ywpdel oe éva mhaicto Ethernet, 10t Oa ypelactovy ToAlomAd TAaicla
Y10 VOL T LETOPEPOLV.

Egapuoote 10 ¢idtpo ancwkdéviong ssl.record oote va mapapeivouv udévo miaicio ta. omoia
nepapBavovv eyypaeés SSL. YrevBouiletar 6ti o1 gyypagéc avtég onpovpyndnkay ard m ypnon
tov TpwtokOALov HTTPS pe tov my.ntua.gr.

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

Avantbcoovtag TG emikeoAideg Ztpopatoc Eyypaeov SSL/TLS «dbe mioisiov OHa
TapoTNPNoETE OTL TO TPpia TpdTa TEdia ivar kowvd. Tota givatl avTd Kot oo T0 UNKOg TOVG;

‘Eva amd 1o medion mov KoTaypayoTe 610 TOPUTAVED EPOTNUO EIVOL O TOTOS TEPIEYOUEVOD

(content type). Na kaToypo@ovV o1 SPOPETIKEG TIUES Yo OAeS TIS eyypaés SSL/TLS mov
&xete xataypayet (m.y. Change Cipher Spec — 20). [Yrooeiln: YmevOvuiletou ot opiouéva
mAoioto umwopel va TEPIAoaufavony mepiaootepes amo pio. eyypopss SSL/TLS]

Evtonicate tOmo mepieyopévov Alert — 21 petald 1OV TWOV TOL KOTOYPAWOATE GTO
TPONYOVUEVO €pOTNUA; AV Vol mowog vouilere 61t Ntav o okomdg tov; [Ymddeiln:
2vufovievteite v 1otocelida  http://en.wikipedia.org/wiki/Transport Layer Security,
moapaypopogs Alert Protocol, yio ti¢ mBovég mpogidomoinaels mov anuatodotel to Alert.]
Evtoniote 10 mpoto pvope Client Hello mov otélvel 0 mEAATNG KATA TN YEPOWIN TOV
npwtokéAiov SSL/TLS. Ilowog eivar o tOmog mepleyopévov g ovtiotoymng &yypoenc
SSL/TLS;

E&etalovtoc v emikeparido g mopoandve eyypaens SSL/TLS, avantoéte m Aioto pe Tic
ooviteg TPOTOKOAA®Y Kpumtoypdenong (cipher suites) mov vmootnpilet o meldtng. Na
Katoypoapet 1o TAN00G TOVG Kol 01 dEKAEEAIKES TILEG TMV OVO0 TPAOT®V Ad OVTEG.
E&etdlovtoc v emkeparido eyypoaeng SSL/TLS tov pnvopatog mov ypnoipomolel o
e€umnpe g Y va amavtiosl ot xewpayio (Server Hello), xataypdyte t dekaeodikn
TN TNG GOVITOG TPOTOKOAA®Y KPLATOYPAPNONG 1) 0Toia TeEAKE emAEyONKE.

Evtomiote v eyypaeny SSL/TLS mov petapéper 1o motonomtikd (Certificate) tov
eEummpem . oo eivan to Ko awt)g cvpPwva pe to medio length ¢ emkepoiidag Kot
TOGA TIGTOTOUTIKA LETAPEPOVTAL,

[Toca mhaicwo Ethernet ypeidomkav wote vo petagepbet n mapondve eyypaery SSL/TLS;
[Yrooeiln: Avorrdlre to medio [Reassembled TCP Segments] wov eupaviler to Wireshark otig
AETTOUEPELES TOV TAQLTIOD TOV QAVTITTOLYEL OTH TUYKEKPLUEVN EYYPopT].]

Evtomiocte v eyypagpn SSL/TLS yw v mopoayoy Tov  KAEWIOL  GLVOOOL
(ClientKeyExchange). I1o10 glval 10 pKog TOV KPUTTOYPOUPNUEVOD UNVOUATOS TTOV LETAPEPEL
cvpemva pe to edio length g emkepaiidog;

IToo eivan 10 pnkog g eyypaeng SSL/TLS (ChangeCipherSpec) mov vmodeikviel GTOV
eEumnpe OTL M emKov@Vio amd £d® kot TEPa Ba elvar KpumTOYpaAENUEYT;

IToto eivon 0 pnkog g eyypaeng SSL/TLS (EncryptedHandshakeMessage) mov mepiéyel 1o
AMOTEAECUO. TNG GLUVAPTNONG KOTOKEPUATIGHOD EML TOV TPONYOVUEVOV UNVOUATOV NG
xepayiog;

[Tapatmpnoate OTOGTOAN EYYPAPOV SSL/TLS (ChangeCipherSpec) Kot
(EncryptedHandshakeMessage) amd tov eEummpetnti;

AQOV amEVEPYOTOMNGETE TO 10YVOV OIATPO OMEKOVIONG, EMAEETE amd TNV 16TOGEADN Lo
epaon pe Aatwvikovg yopoktipes (my. “Mail Server”). Ilpoonadnocte vo Ppeite to
TOKETO TOV  UETOPEPEL aVTH TNV TANpogopia. Ti mapatnpeite omv mepintmon TOL
npotokOAov HTTP oe ovykpion pe avty tov HTTPS; [Yrooeiln: o v edpeon tov
{nroduevov moxéton, axolovbnote t owadpoun Edit 2 Find Packet... kou minktpoloynote
ppdon mpog avolntnon apod Pefaiwbeite ot n emiioyn String eivor evepyn.|

YyoMdote TV acediern. Tov TpwtokdAlov HTTPS ce obykpion pe 10 anhdé HTTP, 6cov
aQOpa TNV TOTOTOINo™ TG AVOEVTIKOTNTOG, TV EUTICTEVTIKOTNTO KOl TNV OKEPOOTNTO TMV
dedopévmv.



http://en.wikipedia.org/wiki/Transport_Layer_Security
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‘OVOUATETTWVUNO: Ovoua PC:

Ouada: Huepopunvia:

Aig0Buvon IP: AigBuvon MAC: - - - - -

EpyaoTtnpiakil Aoknon 12

Aoc@dAcia

ATIOVTIOTE GTO EPOTHNATA GTOV YDPO OV GAS HIVETOL TAPUKATO KUl GTNV TGO GEAOA €QV
ogv emapkel. To @uALGOL0 aVTO O Tapadodsei otov emprémovta.
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