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EpyaoTnpiokil Aoknon 12
Aoc@dAcia

Yta diktva emKowvmviag évag elofoAréag umopel: Vo VTOKAETTEL UNVOLOTE KPLOAKOVYOVTOS TIG
HETOOOCELS, Vo €lo0dyel avbaipeta punvopato ot cHVOEST, VO VTOJSVETOL GAAOV TOPEYOVTOGC
pnvopato pe yevdn devbuvon mnyng Kabdg Kot vo amocstepel T XPNoN LANPECIOV amd GAAOVG
(my. vrepeoptdvovtag To 0iktvo). Ta Paocikd Béuata aceareiog, dGov apopd TV eMKOVOVIN
névo amd diktoa dedopévav, teptiapfavouvy Ty miotonoinor avbeviikodtntog (authentication), tov
éleyyo mpocPaong (access control), v epmotevtikdétra (confidentiality), tnv akepotdTnTo
(integrity), T un amomoinomn €vBvvng (non-repudiation), ™ dSwbecyotnta (availability) kot to
andppnro (privacy). Méocw ¢ moTonoinong avdeviikOTNTAG O OTOCTOAENS KOl O TOPOANTTTNG
emPeford@vouv o £vag TNV TOVTOTNTA TOL AAALOVL. Mécm Tov EAEYYXOL TPOGRACNS O VINPEGIES Etvan
TpocPacie HOVO 6Tovg €E0VGLOB0TNUEVOLS YPNOTEG. MOVO 0 OTOGTOAENS Kol O “KOVOVIKOS™
TOAPOANTTING TPEMEL VO KATAVOOOV TO TEPLEYOUEVO TOL UNVOUOTOS (EUMIOTELTIKOTNTO): O
OMOGTOAENG KPLTTOYPAPEL TO VLU KOU O TOPOAAMING TO omokKpurrtoypapel. EmumAéov, o
OmOGTOAENG KOt O TTapaAnmTng BéAovv va eivar BéPatot 6Tt To pvopa dev TpoTomomOnkKe Katd ™
dwopoun (M petayevéotepa) yopic avtd va yiver aviiinmtd (axepardtnta). O ypfomg ™G
vampeciag de Ba mpémer va umopel va apvnBet ) ypnon g (un amomoinomn gvBuvNg) Kot Eva
elMiyroto emimedo vmnpecsiog mpémel va elvar owbéoo (dwbeopudmra). Téhog to amdppnro
(privacy) mepthapfdvel ta otoyeion emKovmviag mov TPEMEL v €ivol HVGTIKO GTOLG TPITOVC,
ONAaod™, LE TO10V ETKOVMVEL 0 ¥pfoTnG, o€ ol Bon, KA.

O okomdc avtod tov gpyactnpiov givar 1 e&€toom Oepdtov GYeETIKOV HE TNV OCPAAT LETAOOON
dedopévav 610 010dikTvo. O Kol GTIC TPONYOVUEVES EpYACTNPLOKES 0oKNoElS Ba epyacheite pe
Tov avolutn TpewtokoAheov Wireshark. Edo Oa ypnowonowmcete m Asttovpyio Capture, pe ¢iktpo,
MOOTE TO TAOICIOL OV KOTAYPAPOVTIOL VO TEPLEYOLV KATOLM GULYKEKPUEVO YOPUKTNPLOTIKA.
YrevOouiletor 011 10 @idtpo amewoviong (Display) mov emAéyete amd to pevov Analyze
gvepyomoleitanl a@ov £xel oAoKANP®OEel 1 dadiKacio Kataypapns, MOTE Vo OmOKPOYEL KATO oo
T GVAMEOEvTO TAaicwa, evd To @iAtpo cOAANYNG mov emléyete omd to pevov Capture
EVEPYOTOLEITOL TPV EEKIVIOEL 1 O1OOTKOGTIOL KOTOYPOPT|G, LE OTOTEAEGLOL VO KATOYPAPETOL LOVO EVOL
LEPOG TV dePYOUEVOV TAALGI®V.

1. MoTotroinon auBevTiKOTNTAG OTO TTIPWTOKOAAO HTTP

Kamoieg 16t06eAideC 6TO d100iKTLO TPOGTATELOVTAL Atd GVVONUATIKA (password-protected) kot dev
EMUTPEMETOL GE OAOLG TOVG YPNOTEC VO TIC EMOKEPTOLV TaPG HOVO G€ OC0OoVS JBETOLV TO
ocuvOnuotikd. H dwdikacio g motomoinong avbevrikétntog (authentication) cvvictator otnv
EMOANOEVOT TNG YNOLOKNG TAVTOTNTAG TOL YPNOTY OV AUTEITOL Yo {6000 GTNV 16TO0ES.

Me ) BonBeia Tov Wireshark, xoataypayte v kiviion evad kdvete ypnon ™ vanpesiog HTTP tov
vmoroylot] edu-dy.cn.ntua.gr (147.102.40.9). Emedn ta pnvopata HTTP
LETAPEPOVTOL OE TEPLGGOTEPA OO Eva TakETa, Aol Eekwvnoete to Wireshark, akoAovOnote amnd
TO LEVOV TOL KEVIPIKOV mapafvpov ™ dadpoun Edit = Preferences..., kvete kMK 610 oOUPBOAO
dimla 6t0 Protocols otnv apiotepn mAevpd Tov mapabipov, KATOTLY EVIOMICTE Kol KAVETE KAK GTO
npotdékorro HTTP ko BeParwbeite 6t OAeg o1 emAoyég mepi avacHvOeong Kat amosvumieong eival
emAeypéveg. Xtn ovvéyewa, oto mpwtokolho TCP PBePowwbeite 011 t0 Allow subdissector to
reassemble TCP streams eivon emAeypévo kot ppovtiote 1o Validate the TCP checksum if possible'
va pnv gtvon emieypévo. Téhog, méote OK yuo va kAeioel To mopdbupo kot va epaprochodv ot

' H empefoioon tov TCP checksum (emedn avthy yivetaw omv képto Suktdov) mopsvoxrel ) Sodikacio
enavacvuvieong.
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oAaYEG cag. Me Tig EmMAOYEG OVTEG, UNVOLATO TOV LETOPEPOVTAL GE TEPIOCOTEPN OO EVO TAKETO
Ba arokmdtkomomBovv and 1o Wireshark wg minpn unvopata HTTP kot 6)1 amocmooatikd.

Egoapuoote @idtpo cvAnync host 147.102.40.9 vy va mopotnpeite udvo tv kivnon mov
oyetiletar pe To edu-dy.cn.ntua.gr. Eekiviiote pio Kotoypagn Kiviiong Kot ETICKEPTELTE T
oeAida http://edu-dy.cn.ntua.gr/auth/. H npdsfaocm oe avtn ) ceAida amaitel v enainfevon g
TaVTOTTAG 60G. Adote edu-dy oto medio Tov ovouatog ypnotn (user name) kot password cto
1ed10 TOL PHVOTIKOD KMOKOL (password). ToUaTNOTE TNV KOTAypoon.

1.1 No kataypagel o aplOuntikdg Kmdwog katdotaon (status code) kat n pdon Tov eMGTPEPEL
0 géumnpe g ©¢ amdkpion 6to apykd pnvopo HTTP tomov GET tov mhonyov 16100.

1.2 O monydg 1otov otédvel kKo oevtepo unvopo HTTP tomov GET otov eummpemnty.
Yvykpivovtog pe to mpoto unvope HTTP GET va koatoaypoagel to emmAéov medio mov
neprapPdaver n emkeearido HTTP tov dgvtepov unvoparog.

1.3  Kotaypdyte 10 mepieydpevo tov mapomdve tediov Ortmg autd epeoviletal 6to mapabuvpo pe
T TEPLEYOUEVO TOV EMAEYUEVOL TAouGiov og popen ASCII.

Ta otoyeio moTomoinong ALOEVTIKOTNTAG TOV KOTOXMPNOATE OV KPLITOYPAPNONKAV Yo v
OTOGTAAOVY GTOV EELTNPETNTY], ATADG KOOKOTOMONKOY GOUPOVA e (o TOAD Yvooth néBodo,
Base64. To amotélecpo NG KmOKOTOiNong &ivar n ypoppatoselpd mov akoiovbel tig AéEelg
“Authorization: Basic” otV emikepaiida tov devtepov unvopatog HTTP GET tov mAonyov.

1.4 Emoxeopteite v otoceiida http://www.securitystats.com/tools/base64.php kot €16dayete t0
TEPLEYOUEVO TOV TediovL 7oL Katoypdyate oto epdTUo 1.3, ATOK®OIKOTOMGOTE TO
TEPIEYOLEVO 0VTO KO KOTAYPAYTE TO .

1.5 Ti ovumepaivete yoo TV ac@AAEln TOV PocIKOD UNYAVIGHOD TIGTOTOINGNG avlevTiKOTNTOG
nov mopéyel o HTTP; [Yrodeiln: Zvufovievteite v mopdypapo “Basic Authentication
Scheme” amo to REC 1945 Hypertext Transfer Protocol — HTTP/1.0]

2. Ymrnpeoia SSH — Secure SHell

To Secure Shell } SSH eivan éva mpoTOK0ALO TOL EMTPEMEL TV avtaAlayn] dedopévav peta&d dvo
OIKTLOKOV OVIOTNT®V HEGH €VOG AGPOAOVS OOAOD EMKOVAOVING. X AEITOVPYIKO GLGTNLOTO
tomov Unix ypnoponoteiton ovti tov TELNET 1 éAlov pn acearov mpoypoppdtov tpdsPacng
otov PAoo (rlogin, KAT), Ta omoio, GTEAVOLV TANPOPOPIn, OTMG T.)Y. TOVS KOIKOVS ¥PNOTY, XOPIG
Kpumtoypdonon. Zvvnlwg YPNCLOTOIEITOL Yol EKTEAECT] EVIOAMV GTOV  OMOUOKPLGUEVO
vroAoyloty. Ymootnpilel opmg onpayyes, ovvoéoelg X11 kobahg kot petagopd apyeiov pe
BonBewn twv ocvvdedepévav mpwtokOAlmv SFTP 1 SCP. Ilepiocdtepec mAnpogopieg yio 10
npotdékorro SSH Ba PBpeite oto http://en.wikipedia.org/wiki/Ssh kot oto RFC 4251: The Secure
Shell (SSH) Protocol Architecture. H kpuntoypdonon mov ypnowomoteiton oto SSH mapéyet
EUMGTEVTIKOTNTO Kot Stoo@aAilel TNV axkepatdotnTa (integrity) Tov petadiddpevov dedopuévov. To
SSH ypnoytomotel kpumtoypdenon OMUOclov KAEWOL Yo TV motonoinot avbeviikdtnag Tov
OTOLOKPLUGUEVOL VTOAOYIOTH] KOL EMTPEMEL TNV  TIOTOTOINGT OWOEVTIKOTNTAS TOV TOTIKOV
VTOAOYIOTN OTO TOV ATOUOKPVGUEVO VITOAOYLOTY].

Muw ocOvtoun meprypaen g Aettovpyiog tov mpwtokOAAov SSH axoiovBel. O meAdng o
e&umnpemc SSH dwmpaypotevovrol v gykatdotacn chvdeons akorovbdvtag pio dwudikacio
dwmpaypdrevons. H odvoeon Eekvd amd v mAevpd Tov TEAATN. APUPOTEPEG Ol TAELPEC TTPETEL VO
otellovv éva avoyvoplotikd keipevo (string) g popong “SSH-protoversion-softwareversion
comments”, T0 01010 TEPAAUPAVEL vTOYPEWTIKG, TIG EKOOGELS TOV TP®TOKOAALOL SSH (protoversion)
Kol TOL avTiGTOLYoL AoYISHKOV (softwareversion) Kot mpooipetikd KOmow, oyoOAlo. (comments).
AxoAovBel M Sampaypdtevon Yoo Toug aAyOplOnove Kpumtoypdenong (encryption) d€00UEVDV,
katakeppatiopov (hash) ywo v mopoaywyn kodwkodv motomoinong avbeviikdmmrag punvopdtov

2 : ‘ ; ’ , ’ ’ , e ’
To Wireshark avtopdtog extelel Ty amokmdikonoinon avt. Mropeite va deite 10 amotéAecpa KAvovTag SIMAG KAK
oto nedio “Authorization: Basic” g enwkeparidag HTTP.


http://edu-dy.cn.ntua.gr/auth/
http://www.securitystats.com/tools/base64.php
http://www.w3.org/Protocols/rfc1945/rfc1945
http://en.wikipedia.org/wiki/Ssh
http://www.ietf.org/rfc/rfc4251.txt
http://www.ietf.org/rfc/rfc4251.txt
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(MAC - Message Authentication Code) xot cvumieong (compression) dedouévav. Ot poég
dedopévov  Kotd Tig KatevBuvoelg meAdtng>ebumnpemtng, e&umnpeT > TEAATNG  Eivolt
aveEdptnteg Ko emTpénetal vo, ypnotpomonBovv dwapopetikol aryopiBuot (m.y 3IDES+SHAT ko
Blowfish+MD5). Edv ypnowonombei cvpmnieon, tote 100 dedopéva copmielovior mTpdTo Kot
KOTOTLY  KPUTTOYPOPOVUVTOL. XTN OLvEXEld eykabiotavior To KAEWW KPULTTOYPAPNONG Kot
axepordrag. Kabe pnvopo mov akolovbel kpumtoypageitol pe T0 KAEWT KPLTTOYPAPNONG KoL M
YVNoTTd TOV TGTOMOlEITOL pe TNV 7MpocHnkn tov kwdwkov MAC mov mapdyeton omd To
TEPLEYOUEVO TOV PUNVOUATOG Kot ToV adbEovTa aptBpd Tov Bdon g cLVAPTNONG KOTOKEPUATIGHOD
KOl TOV OVTIGTOL0V KAELO100 aKEPALOTNTOG.

MPOZOXH: I ) yprion T vanpesioc SSH Oa ypnoporovicete ma maotepn® £xdoon
10V poypappatos PuTTY avri avtic mov Ppioketar oty em@avewa gpyaciog (putty . exe).
[Ipoxeywévovr va katePdoete ™ ovykekpévn €kdoon tov PuTTY Oa ypnoyomomoere tnv
vanpeoia FTP tov vmoloyloty edu-dy.cn.ntua.gr. Avoite véo mopabuvpo eviolmdv kot
minktporoynote Ttp edu-dy.cn.ntua.gr. Xmv zpotpomry User: mAnktpoloynote
anonymous axolovBovuevo and <Enter>, evod otnv mpotpony| Password: mAnktporoynote 1o
e-mail cog akorovBovpevo amd <Enter>. Xt ocvvéyela, TAnkTporoynote v eviodn bin, ®ote
N Hetaeopd apyelwv vo yivel oe ovadikn popoen. EmiéEte v emopdvewn epyacioc og tov
Tpoopiopd Oomov embupeite va amobnkevoete 10 mpdypoupo pe v eviodn Ied desktop.
Koatefaote to putty-058.exe pe v evioan get putty-058.exe. Téhog,
TAnKTpoAoynoeTe bye yo va teppatioete v epapuoyn FEp.

AoV BeParmbeite 6T T0 TPOYpappo putty-058. exe Bpioketor mAéov oV EMPAvELD EpYOTTOG

TOV VTOAOYIOTN GaG, Katoypayte pe tn Ponbeio tov Wireshark v xivnon eve kdvete yprion g

vinpeoiag SSH tov vmoloyiotry edu-dy.cn.ntua.gr. Onoc¢ mpv, epapudote @iltpo

ocOMNync host 147.102.40.9 ywo va mapatnpeite povo v kivion mov oyetiletor ue 1o

edu-dy.cn.ntua.gr ko &ekwvnote v kataypaen. Xto medio Host Name tov mapabdpov

PuTTY mov avoiyet Otav ektedéoete 10 putty-058.exe, minktporoynote edu-

dy.cn.ntua.gr, ot cvvéyela Kavete KMK 610 Tpmtokordo SSH kot 1élog oto kovumi Open.

Av gvogyopévmg avoi&el kdmowo mapdbvpo daAddyov, emiégate Yes yioo vo TPOY®OPNGETE. TNV

npotportry login: minktporoynote abcd axolovBoduevo amd <Enter>, eved otnv mpotpomn

Password: minktpoloynote efgh akolovBoduevo and <Enter>. Inuesidveral 6Tt 0 ¥pNoG

abcd dev vmdpyEl GTOV GLYKEKPUEVO €ELTNPETNTH KOL 1) OVOYVOPIOT) TOL YpNotn Bo amoTvyet.

[Minktporoynote <Ctrl>+c ywo vo «leicel t0 moPAbVPO Kol CTOUATACETE TNV KOTOYPOEN

kivnone.

2.1 Iow mpwtdéxoriro petapopds ypnoyomotei to SSH (TCP 1y UDP);

2.2 Kotaypayte 11 OOpec 10U TPOTOKOALOL HETOPOPAS TOL  YPNCUYLOTOOVVTIOL Yo TNV
emkowovia petad Tov vroloyloth cog kot tov edu-dy.cn.ntua.gr.

2.3 Tlow and 11g Tapandve B0peg aviiotolyel oto mpwtoékoAro epapuoyng SSH; [Ilpocoiopiore
™ {nroduevny Gopo. ovuPfovievdusvor tov Katdloyo maclyvwotwv Qupov oTnv 16TOGEAIDO.
http.//en.wikipedia.org/wiki/List of TCP _and _UDP_port_numbers.]

2.4 AvoAbovTog TO OVOYVOPLOTIKO OV GTEAVEL O €ELMNPETNTIG OTOV TEANTN, Ol £KOOCT| TOL
npotokOAAOV  SSH «kou mota  £€kooorm  AOYISHIKOV  ypnoltomolel o  e&umnpetnng;
[Meprrapfavovral oydia 6To avayvoploTIKO avTd; AV val, vo Kotoypapovyv.

2.5  Avolboviog To avayvoploTiKO mTov OTEAVEL 0 TEAATNG oToV €SLANPETNTY, Ol £KOOGT| TOV
mpmTokOAAov SSH kot mown €ékdoomn Aoyispkol ypnoiponotel o meddtng; Teptlopfdavovtot
GYOAO GTO OVOUYVMOPLOTIKO 0UTO; AV Val, VO KOTOYPOPOHV.

* To Wireshark mapovoidlet mpofAfuato Koté v amokomdikonoinon optopéveov pnvopdtov SSH mov mopdyovy ot
veotepeg ekdooelg tov PuTTY.


http://en.wikipedia.org/wiki/List_of_TCP_and_UDP_port_numbers
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2.6 Mmnopeite va evTOMIGETE TO TAKETO OOV UETAPEPETAL 1| TANPOPOpia Yio TNV mpoTpony login
kot password oty wepintmon tov SSH; Na d1kaloAoyNGETE TV AmdvINnon cogG.

2.7 Evtomicere ™ Mota pe tovg alyopifuovg kpumtoypdenong (encryption algorithms) mov
vrootpiler o meldng, avalntovrog péca oto unvope SSH tonov Key Exchange Init kou
Kataypayte Tovg 600 TPOTOVS Yo TV KatevBuvon teldtng =2 eEvmnpetnTic.

2.8  Evtomicete ™ Alota [E TIG GUVAPTAGELS KOTAKEPUOTIGHOV (mac algorithms) mov vrootnpilet
0 TEAATNG Kol KaTaypayTte TOLG 600 TPMOTOVG Yo TV Katevbuveon eEumnpetnc = meAdTnG.

2.9 Ao@o¥ evtomicete Tn AloTo pe TOVG OAYOPOHOVG KPLITOYPAPENONG 7OV VTOoTNPilel o
eEumnpetnmc, Ppeite avtdov mov teAkd B ypnowomombel otnv Koatevbvvon meELdTNG >
eEuvmmpemmg. [Ymoodeiln: Onws umopeite vo. Ppeite oro REC 4253: SSH Transport Layer
Protocol, avalntaovrog tov opo “encryption_algorithms”, o alyopiBuog kporroypapnons eivol
0 TPWTOG THG AOTOS TOV TELGTH TOV DIOPYEL KOl OTHV AlaTo, TOV eCOTNPETNTH] .

2.10 Bpeite ™ ocvvdptnomn KoTokePUATIGHOD Tov TeEMKA Bo ypnowyomombel oty kotevhuvon
e&ummpeT g =2 TEAATNG.

2.11 EyoMdote v acedier g vanpeciag SSH O6cov agopd tnv motomoinon g
AVOEVTIKOTNTOG, TNV EUTIGTEVTIKOTNTO KOl TNV OKEPAULOTNTA TOV SEGOUEVOV GUYKPIVOVTOG LE
AL TPOTOKOAA AVTOALOYTC OEOOUEVMV.

3. Ymrnpeoia HTTPS

To Hypertext Transfer Protocol Secure (HTTPS) cuvnifwc ypnotpomoteiton yio tn deoymyn
YPNUOATIKOV GUVOAAAYDV HECH TOVL TAYKOCUIOV 16TOV KoBdg kot tv mpodcfacn oe gvaicOnta
dedopéva (my. punvopoto mAektpovikod tayvdpopeiov). Ia ) ypnon tov HTTPS, avti ywo
http://, oto URI tov 1otocelidmwv ypnoponoteitar to https://. To HTTPS eivan évag
ovvovacuog tov Hypertext Transfer Protocol (HTTP) pe éva mpwtoéKoAio Yoo ac@aAn HeTAO0OT
dedopévov. Apupotepa, 1o HTTP kot 10 mpoTdKOALO 06QAA0VS HETAOOONC, AEITOVPYOVV TTAV® OO
10 otpdpa petapopds TCP tov 610d1kTvov. To TPOTOKOALO AGPAAOVS HETAOOONG AElTOVPYEL ™G
VROGTPOUO 7TAvew Oond TO TPMOTOKOAAO HETOPOPAS KOl KAT@w ONO TO OTPOUO EPAPHOYNG,
Kpvrtoypap®vtog to. unvopatoe HTTP wptv m petdooom Kot amokpumtoypo@a@vIag To KoTd T
Mym. To HTTPS rtav yvootd kot wg “Hypertext Transfer Protocol over Secure Socket Layer”,
OAAG TOPO TO TPOTOKOAAO aoPOAOVS peTapopds eival to Transport Layer Security (TLS) avti Tov
Secure Sockets Layer (SSL).

To SSL avortoydnke apyikd and v etorpeioa Netscape 1o 1995 yia yprion amd T0VE TAOTYOVS
16700 KOTO TNV KPLTTOYPAPNON TOV TANPOQOPLUOV oL aviaiidocovtal pécm totov. To TLS
wpokelTot Yo puo PeAtiopévn €kdoom tov mpwtokOAAov SSL kot cvykekpyuéva Pacictnke otnv
ékdoon 3 avtov (SSLv3). Ilepiocdtepec mAnpoopieg yio ta TpOTOKOALX 0VTd pmopeite va Ppeite
otV wotocerida http:// www.openssl.org/related/ssl.html.

M cbdvtoun meprypoaen g Asttovpyiog tov mpwtokdAiov TLS akoiovBel. O meAding ko
eEumpemmg TLS dwampaypatevovtol v eykotdotacn ohvoeong akoiovbmvtag o dlodtkacio
yewpayioc. Katd ™ yepayio o meAdg kot o Eumnpem g CLULPOVOLV GE JAPOPES TOPAUETPOVE
OYETIKEG e TV ac@dieln TG ovvoeons. H yepayia apyiler 0tav o meAdng (ntd pio ac@oin
ovvdeom otédvovtog otov eEummpetnty| éva pvopa ClientHello kon mapovoidlovtag pio Alota tov
vroomplopevov kmdikmv kpurtoypdenong (ciphers) kot cvvaptioemv katakeppatiopov (hash
functions). O efunnpetntg anavtd pe to pnvopo ServerHello wou emdéyer and tn Aloto tOv
KOOKO KPLTTOYPAPNONG KOl TI GLVAPTNON KATUKEPLATIGUOD.

Katomy, o sEvmnpetntig anoctédher’ otov mehdm péom tov pnvopatog Certificate TV TontoTTa
TOV UE TN Hope1| evog ynoelokov miotomomtikoy (digital certificate). To miotomomTikd cuvHBmC
TEPEXEL 0 OVOUO TOV eEuTpeTNT, TNV EUmoTn apyn| motomoinong (trusted certificate authority —
CA) kot to oNpocto kAeWl kpurtoypdenong tov eEumnpemnty. O TeAdTNG LTOPEL VO ETIKOIVMVICEL
pe tov CA kot va emPePordoet 0Tt T0 MOTONOMTIKO gfvol awbeviikd TpoTtov TPOYWPNGEL GTNV

* Avéhoya e Tov emthexfévia kOO, T0 Pripe avTd PTopet va Tapoin@Oei.

4-


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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€YKOTAOTOON KAEW100 KPUTTOYPAPNONG Yoo T 6Uvodo. O e&umnpetn ¢ amooTEAAEL TO UVOULO
ServerHelloDone vmodnAdvovtag 0Tt OAOKANPOGE amd TV TAELPEA TOL TN YEPOYiaL.

Mo v mapoaymyq tov KAEWOL GLVOdoL, 0 TEAdTNG KpvmTOypaPel Eva Tuyaio aplBud pe to
oNuoclo kAeWl Tov eEUINPETNTN KOl GTEAVEL TO OMOTEAEGHO GTOV €ELANPETNT UE TO VLU
ClientKeyExchange. M6vo 0 eEumnpetNTG LWITOPEL VO TO OITOKPLITOYPAPNGEL PN CLULOTOIDVTAG TO
HLOTIKO TOL KAEWL. Mg tov TpOmO avtd 0 e&LINPETNTNG KOl 0 TEAATNG potpalovtal éva Kowo
HLoTIKO oV OV givan TpocsPhoio amd tpitovg. Me 10 KOO awTd HLOTIKO Kol Ol dVO TAEVLPEC
Tapdyovv 10 KAEWL cuvHSoL Yoo TNV (amd)kpvrToYphenon TV dedopévav. O meAdng oTéAVEL TO
uqvopa ChangeCipherSpec Aéyovtog otov eEumnpetnty OTL 1 EMKOWVOViK omd £0® Kol mEPa Ha
etvar  kpomtoypaenuévn. Kotomv, o meEAdTG oOTéAVEL TO  KPLMTOYPOPNUEVO — UVOUQ
EncryptedHandshakeMessage mov mepiEyel T0 OMOTELEGUO TNG GLVAPTNONG KATOKEPUOTIOUOV €l
TOV TPONYOLUEVODV pnvopdtov g yewpayiag. O eiummpemmc 6o mpoomabiocer va To
OTOKPLTTOYPAPNCEL Kot vo emPePaidost v opBOTNTA TOL OTOTEAECUATOC TNG GLVAPTNONG
katakeppotiopov. Edv  avtd  yiver emtuxde, o  efummpemntg oTéAvel 1O OKO  TOL
ChangeCipherSpec kaBmg Kou 10 Kpvmroypaenuévo unvoua EncryptedHandshakeMessage. O
TEAATNG TO AmOKPLTTOYPOUPEL Kot eMPBEPatdvel TNV 0pOBOTNTO TOV ATOTEAEGLOTOG TG CLVAPTNONG
KOTOKEPLATIGHOV.

Edv kdmoto amd to mponyovueva Pripato amotdyel, n xEpoyio amotuyyavel Kol ogv eykobictoton
ovvdeon. Ao €00 KoL TEPQ TOL UMVOLLOTA EPOPUOYNG ApplicationData glvan KpLTTOYPOAPNUEVAL.

g auTn TV Aoknon Ho KaToypoPovV o UNVOLOTO TTOL TOPEyoVTaL KOTA TN XPNOoT TNG VINPECTOG
HTTPS tov vroroyiot my.ntua.gr. Ilpotod apyicete v KoTaypoeY] OPOVTIOTE VO AOEILCETE
v mpocwpv uviun (cache) tov Firefox. Katomwv exvnote po véa kataypaen epapuoloviog
QiATpo cOAMYMG doTE Vo Topotnpeite LOVO TNV 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, YPNOILOTOIDOVTAG OVTH TN Qopd 1o TpwTdkoA o HTTPS. I'a 1o
OKOTO 0VTO, TANKTPOAOYNOTE TN O01ev0vvon https://my.ntua.gr Kot dgxbeite 10 MGTOMOMNTIKO
mov emdidel o eEumnpetng méECovtag OK o610 TapdaBupo S1AGYOL TOL EVOEXOUEVMG EPPOVIGOET
Katd to optopa e ceridas. Otav poptwbel mAinpwg n cerida otapatiote v Kotoypoen. No
onpewmdel 6t to Wireshark gpavilet ta mokéta mov petapépovy to unvopato tov HTTPS og SSL
(Secure Sockets Layer)  TLSv1 (Transport Layer Security).

3.1 Tlow givor 1 cOvTaén 10V PIATPOL GUAANYNG TOV XPNCILOTOM|GOTE;

3.2 Eopopudote katdAAnio @IATpo ameoviong dcTte vo, Topapeivouy Hovo To TpmTo, TEPyLO
TCP 10v tpipepdv xepayidv mov deEnydnoav pe tov eéumnpetnt) my.-ntua.gr. Ilow
elvan | ovvtaén tov;

3.3 X moteg (maciyvooteg) BOpeg Tov eEummpetnty My - Ntua. gr yivoviot ot GVVIECELS;

3.4 Tow and tic mapondve Bupec aviiotoryel 610 TpmTOKoALo epappoyng HTTP kot mowa 6to
HTTPS; [Ilpocoiopiore tic (nrodueves Oopes  ovufovievousvor v 10t0cerioa
http.//en.wikipedia.org/wiki/List of TCP_and _UDP_port _numbers.]

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

Ye avtd 10 onueio mpémer vo avaeepbei 01t 10 MpwtdkoAho SSL/TLS omoteleitar oty
TPOAYLOTIKOTNTO a0 000 GTPOUATO. XTO KOTOTEPO EMIMESO Kol AV omd KAmowo aSlomoTo
TpwTOKOAO petagopds (m.y. o TCP), eivan to Zrpopa Eyypaenc (Record Layer) SSL/TLS. To
OTPOUO OVTO YPNOILOTOIEITOL Yoo TV EVOVAGK®OT Kamolov mpwtokdAlov SSL/TLS avdtepov
emmedov, Ommg glvat, yio mapadetypa, to Ipotokorro Xepayiog (Handshake Protocol) SSL/TLS
OV TTAPOVCIACTNKE oTNV elcaymyn). [lpénet emiong va toviotel 611 KaOe mAaioclo Ethernet pmopel va
nepirapPaver pio 1 mepiocotepeg eyypapés SSL/TLS. EmmAéov, oty nepintmon mov pia eyypoen


http://my.ntua.gr/
https://my.ntua.gr/
http://en.wikipedia.org/wiki/List_of_TCP_and_UDP_port_numbers
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SSL/TLS 6¢ yopder oe éva miaiclo Ethernet, tote Ba ypelactodv moAAamAd mAaiclo Yoo vo ™
LLETOPEPOLV.

Egoapuoote 10 ¢idtpo ancwkdéviong ssl.record oote va mapapeivovv udévo miaicio ta. omoia
nepapfPdavovv eyypapés SSL. YrevBouiletan 6Tt o1 eyypagéc autég onpovpyndnkay amd m ypnon
tov TpwtokOAAov 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

Avantbooovtag TiG emkepoaAidec Xtpopatog Eyypaenc SSL/TLS «kdébe mAaiciov Oa
TapoTnpNoete 0Tt Ta Tpia TpdTa media ivar kotvd. Iota givatl avTd Kot oo T0 UNKOg TOVG;

‘Evo amd to medion mov KoToypayoTe 61O TOPUTAVED EPOTNUO EIVOL O TOTOS TEPLEYOUEVOD

(content type). Na kaToypopovdV o1 SPOPETIKEG TIUES Yo OAeg TiS eyypapés SSL/TLS mov
éxete xataypayel (m.y. Change Cipher Spec — 20). [Yrooeiln: YmevOvuileton ot opiouéva
mAoiolo umwopel va TEPIAaUPaVovY mEPLaaOTEPES AT pio. €yypopés SSL/TLS]

Evtonicate tOmo mepieyopévov Alert — 21 petald TV TWOV TOL KOTOYPAWYOTE GTO
TPONYOVUEVO EPMTNUA; AV VaL, TOOG TOV O GKOTOG TOV;

Evtoniote 10 mpmto pvope Client Hello mov otélvel 0 mEAATNG KATA TN YEPOWIN TOV
npwtokOAiov SSL/TLS. Ilowog eivar o tOmog mepleyopévov g ovtiotoymsg eyypoenc
SSL/TLS;

E&etalovtoc v emikeparida g mopondve eyypapng SSL/TLS, avantoéte t Aioto pe Tic
ooviteg TPOTOKOAL®Y Kpumtoypdenong (cipher suites) mov vmootnpilet o meldtng. Na
Kataypopet 10 TAN00G TOVG Kol 01 SEKAEEAIKES TIUEG TMV OVO0 TPAOT®V Ad QVTES.
E&etdlovroc v emkeparido eyypoeng SSL/TLS tov pnvopatog mov ypnoipomolel o
e€umnpe ¢ Y va amaviiosl ot xewpayio (Server Hello), xataypdyte ) dekaelodikn
TIUT TNG GOVITOG TPOTOKOAA®Y KPLATOYPAPNONG 1 0Toia TEAMKE emAEYONKE.

Evtonicte v eyypaeny SSL/TLS mov petapéper 1o motonomtikd (Certificate) tov
eEumpetn. [lowo eivon to pnrog ot svpemva pe to medio length g emkeparidog;
[T6ca mraicto Ethernet ypeidomnkav dote vo petopepbei n mopoandve eyypaer SSL/TLS;
[Yrooeiln: Avartdéte to medio [Reassembled TCP Segments] mov supaviler to Wireshark otic
AETTOUEPELES TOD TAOUGIOD TTOV OVTIGTOLYEL OTH GUYKEKPIUEVN EYYPOpT.]

Evtomiote v eyypagpn SSL/TLS 1y v mopayoyn Tov KAEWWD GLVOSOL
(ClientKeyExchange). T1o10 glvot 10 UKOG TOV KPUTTOYPAPTUEVOL UNVOUOTOS TOV UETOPEPEL
ovpemvo e to Tedio length g emkepaAidog;

[Towo etvon to pnxog g eyypaens SSL/TLS (ChangeCipherSpec) mov vmodeikvoel GTov
eEumnpetnT OTL N EMKOVOViA 0o €00 Kol TEPA Ba lval KPLTTOYPAPNUEVN;

[Towo elvon to punrog g eyypaong SSL/TLS (EncryptedHandshakeMessage) mov mepiéyet to
OTOTEAECUA TNG OLVAPTNONG KATOKEPUATIOUOD €Tl TOV TPONYOOUEVOV UNVOUATOV TNG
xepayiog;

[Mapampnoate OTOGTOAN EYYPUPAOV SSL/TLS (ChangeCipherSpec) Ko
(EncryptedHandshakeMessage) and tov eEumnpetnn;

Aol amevepyomomaoete 10 1oxOOV QIATPO amelkdviong, eMAEETE amd TNV 1GTOGEAON [a
epaon pe Aatwvikovg yopoktipes (my. “Mail Server”). Ilpoonadnote vo Ppeite to
TOKETO TOV  HETAPEPEL vt TNV TAnpogopia. Tt mapatnpeite ommv mepintmon Tov
npotokoOAov HTTP oe oOykpion pe avty tov HTTPS; [Yrodeiln: [io v evpeon tov
{nroduevov moxéron, axolovbnote t owodpoun Edit =2 Find Packet... kou winktpoloynore
ppaon Tpog avalntnon apod fefoiwbeite otr n emioyn String sivor evepyn. |

YyoMdote TV ac@dieln Tov mpwtokOAlov HTTPS o ocvykpion pe to amhd HTTP, dcov
aPOPA TNV TIGTOTOINGT TNG ALOEVTIKOTNTAS, TNV EUMIGTEVTIKOTNTO KOl TV OKEPOLOTNTO TOV
dedopEVOV.
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OVOUATETTWVUNO: Ovoua PC:

Ouada: Huepopunvia:

Aig0Buvon IP: - - - - -

AigvOuvon MAC:

EpyaoTtnpiokil Aoknon 12

Aoc@dAcia

ATOVTIOTE OTO EPOTHNATA GTOV YDPO TOV 60G dIVETUL TAPUKAT® KOl TNV Tio® GELIdO
gav ogv emapkel. To @uALGOL0 0VTO B0 TaPad00EL oTOV EMPAETOVTO.
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