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IIporoyog

Kobnhg ta diktva eamhdvovtol TEp amd T0 PUOIKO YDPO TWV EXLXEIPNCEDV 1 EVVOLML TNG
acpAielog yiveton o onpavtikn kot ouvletn. Ot eTanpiec mpémet vo, TPOcTATEYOLV Ta. dIKTLA
KOl TOVG OIKTLOKOVG TOVS TOPOLG OO ATOLOKPVGHEVOVG YPNOTES TOV. UITOVOLV TTOPEVOLLL GTO
oLGTNUO ATOKTOVTOG TPOSPact pe Kamowo Tpoémo. H oOlakivnon twv dedopévav pécm
TNAETIKOWVOVIOK®OV SIKTVOV Onpovpyel tpofiniuato kabog avtd kobictavtal evmpdsPfinta
oe kakoPovieg evépyelec. Emiong m obvoeon tov WoTikdV Sktowv pe to Internet 1
JeVVOEST] TOVG HEG® aVTOV Otvel TN dvvatdTo eMBECEOV TPOG TOVG VTOAOYIGTEG TMV

WBIOTIKOV OIKTOOV.

H pelétn, YKoTaoToon KOl TEWPOROTIKI] YPCN EVOC GLGTHUATOC OVOEVTIKOTOINGNC

Kol gA&yyov mpocfacnc ypnoetodv o £va acsvpuato oiktvo (WLAN) mov BocileTol 610

np®tokorio RADIUS, arotelel 10 Oépa g mapovsos Authopatikis Epyaciog

216Y0G KOl avTIKEILEVO aVTNG, stvor 1) mapovsioon Tov TpmtokdAlov RADIUS kabmg kot
Tov mpoypdupatog avorytov kmowd FreeRADIUS xor n Aettovpyia owtod o acvpuoTo
nepPdrrov. Emiong divovron peptkd cevipio AE1Tovpyiog o€ LOPPN EPYACTNPLOKDOV OCKNCEDV
Yo TV KoAOTEPT Katavonom, kafdg kot pio amd tig pebodovg yw v dmpovpyion WiFi

Hotspot.

H ovykekpipévn Aumiopoatikny Epyocio @ulodolel va ocvuPdiier, 6co 10 duvatdv
KOADTEPO, GTNV KOAADYT TOV TOPUTAVED GTOXWOV Kol VoL KAVEL OGO TO SLVOTOV O KOTAUVONTN

NV TEXVOAOYIOL QLTN.

Kietvovtag Tov mpoéroyo avtod, Ba 0eia va ekQpacm TG EVXAPIOTIES WOV GTOV KA ynT
pov, Kuplo Xpnoto Zevaky, mov pe TNV TOAOTIUN cvufoin tov PBonbnce ovclaotikd otV

TpaypdTmon g topovoas Amiopatiking Epyacioc.

lTovdioc 2008

AbBnva
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Kepaiaro 1

Ewsayoym

Kafoc ta diktva eamhdvovior mépo amd TO0 QUGIKO YMOPO TMOV EMYEPNCEMV 1 €Vvolo TNG
acQUAElOG YiveTal O onuovTikn kot ovvhetn. Ot gtaipieg TPEMEL VoL TPOGTATEYOLV TO OTKTLA KO
TOVG OIKTLOKOVG TOVG TOPOVS OO OTOUOKPLGUEVOVG YPNOTES OV UTALVOLV. TAPAVOLO, GTO GUGTILOL
OTOKTOVTOG TPOcPaom pe kdmolo Tpomo. Ta cvotiuata tg Cisco ¥pNGILOTO100V Uio GTPOTNYIKT TOV
elvar yvoom) ocav Iliotonoinon, Eykpion kot Ilapakoriovbnon (authentication, authorization,
accounting-AAA) yio vo eKTEAEGEL TIC AELTOVPYIEG TNG TIOTOTOINONG TNG TAVTATNTAS TOL ¥PNOTN, TN
wopoyn M Oyt mpoéSPacng Kol TNV TOPOKOAOVONOT TOV KIVI|GEDMV TMOV OTOUUKPUGUEVOV YPNOTOV
avtiotorya. Xto onuepvd diktvo ypnopomrorovvrol to Tp®TOKOALL TACACS+ (Terminal Access
Controller Access Control System plus) kot RADIUS (Remote Access Dial-In User Service) ywo
napoy] AAA Moewv. H vroot)pién tov RADIUS kot TACACS+ divel ) dvvatdmra oty Cisco va

TPOTEIVEL Pt TOAD gVEMKTN Kol arodoTikny AAA AvoT.

1.1 Avaivon tov Artortiocmv Acpairelog (AAA)

Authentication — ITvotomoinon

H ITwtonoinon elvon n dwdwkacio pe v onoia kabopilerar morog €xer mpdcoPacn oto LAN.
Amlég pébodot €ykpiong xpnoytomolovv pio Béorn dedopéveov Tov omoteAEiTal amd usernames Kot
passwords otov server mpdcsPaocng. ITo eelyuéva cvotiuata ypnoyLorolovy pebddovg Onme to

TACACS kot to Kerberos.

061000, T0 OTL TOTOMOLEITOL 1) TAVTOTNTO KATOLOV YPNOTN 0 CNUAIVEL OTL OVTOG EXEL AMOKTNOEL
npocPacn oe OAeg TIC VANPESies Tov dkTvoL givar mhavd va tov {Nndel ek vEOL KATO0G KMIKOG
and kamow ovykekpiévy vanpecio UNIX, NetWare 11 AppleShare. '‘Evag koidg NAS server

vrootnpilel pio TAESO ETAOYDV TIGTOTOINGNG.



Authorization - 'Eykpion

H "Eykpion sivor 1 KovotnTo T0U TEPLOPIGUOY TOV OIKTLOK®DV VANPECIOV GE OLOPOPETIKOVG
ypNoteg Paon o dvvapkd spapuolopevne Motag mpocPaocng (access list) mov pepikés @opéc
avaeépeTol kKot o¢ "mpoeid ypnotn" ko mov Paciletal oto didvuo username/password. Avtd To
YOPOKTNPIOTIKO elvar onpovtikd yuor dvo Adyovs: Bonbdet otn peimon g €kbeone tov ecwteprcon
OIKTVOV GTOV £E® KOGUO KOl OTAOTOIEL T LOPPT TOV SIKTVLOL Y10 TOV TEAKO YPNOTN OV OyVOEL Tig

TEYVIKES TOV AEMTOUEPELEG,.

To YapoxTnploTikd NG £YKPIONG EMTPEMEL GTOLG YPNOTES Vo Kivovuvtal. Kivovpevor ko
TPOGMPVOL YpNoTeS (XpNoteg He popntd omd Eevodoyeio ko tiepyalopuevor e modems kot ISDN
oLVOEGELS Ao TO oTitt) BEAOLV va GUVEEDOVV GTN TTO KOVTIIVY TOTIKT GUVOEST SOTNPADOVING BGTOGO

ola o Tpovoud towv LAN Toug.

O Awyeprotg tov dktvov (Network Administrator) mpémet va givon oe Béomn va meplopilel
npocPaocn oto dikTvo Yoo Oha To TpwTOKOAA Kot T vanpeaieg (Telnet, IP, IPX ka1 AppleTalk) 6co
ot xpnoteg cvvdéovtal kdvovtag kinon (dial-in) 6to 1610 6hvoro cvokev®v modem. H dadikacio
gykplong He M ypnom Alotag mpocPacnc vy kabe ypniotn dev meplopiletal 6€ GLYKEKPIUEVEG
otemapéc (interfaces) aAAd avatiBetal SUVAUIKA GTI CLYKEKPIUEVT TOPTA GTNV OTOI0L GUVOEETOL O
xpnoc. ['a mapdderypa dtav o ypfotng A cvvdéetar otn nopta 1, pmopet va det ta vro-diktva 1, 2,
3 ko tig AppleTalk {@veg bldg D, bldg E xat bldg F. Otav o ypriiotng 2 cuvdéeton ot ndpta 1, 101¢

10 TPOPIA TOV TOV TEPLOPilEL 6TO VITO-dikTVLO 1 KO 61N {dvn bldg D.

Ao 1t otiyun mov 10 NAS vroompilel ToAD TEPIGGOTEPOVS OMOUAKPVGUEVOVG YPNOTES OO TIC
QLOIKEG YPAUHEG TTOL €xel 6T 01d0eomn Tov Kkabe yprotng N group, Umopel vo TNAEP®VNGEL GTO 1010
TEPIOTPOPIKO KEVIPO KO Vo TApeL TpOcPacn oto diktvo. Avti 1 AMota mpocPacne Paciletar oto
username kot oav t€tolo ke NAS pmopel va vrootmpitet yriddeg ypnoteg ot Pdon dedopévov mov

£YEL Y10 TO USernames Kot passwords.

Accounting - ITapakorovOnon

H moapaxorovOnon eivar 1o tpito kOplo cuotatikd evog ac@aAovg cLGTHHATOS. Ot SloyEPIoTEG

TOV CULOTNUOTOG UTOPEl amd TO vo. BEAOLV v ¥PEDCOLV TOLG TEAATEG TOLG YO TNV OPO TOL



TAPEUEIVOV GVVOESEUEVOL GTO SIKTVO UEYPL VAL TOPOKOAOVONGOVV VTOTTEG TPOSTADEIES GHVOESTG GTO

olKTVLO.

1.2 To lIpwtoxorro RADIUS

To Remote Authentication Dial In User Service (RADIUS) etvar éva mpmtoxoiro AAA
(authentication, authorization and accounting protocol) yw epappoyés dnmg mpdcPacn oto diktvo N

eopnrtomra [P (IP mobility). Eivon oyediocpévo va Aeitovpyel Ko 6€ TEPIMTMOGELS TOTIKOD OIKTOOV Kol
TEPLAYOYTG.

AvontoyOnke omd tnv Livingston Enterprises ¢ évog server mpocPoong, TIGTOToinong Kot
wapoakorlovdnone. And tote €xel vAomomBel amd O1dpopeg AALeC eTaupieg Kot €yl kepdioel gvpeia

VTOGTNPIEN avApEsH aKOHO Kol 0TOVG Teptyeic vanpesiov (ISPs).

Elvaw PBaciopévo oto poviéro client/server dmov ot servers npocPaonc (NAS-Network Access
Servers) Aertovpyodv cav clients tov RADIUS. O client givar vrevBuvog yio v wpodbnon g
TAnpogopiag Tov ypnotn otov apuodto RADIUS server kot v ektédheon tov eviol®v mov Ha tov

OTOAOVV Tio® 07td TO SErver.

O RADIUS server 1 daemon mapgyel vanpesieg motonoinong Kot mapakolovdnong e évav M
neplocotepovg RADIUS clients dnAiadr cvokevéc NAS. Ot RADIUS servers givatl vrevfuvol yia to
vo AapuPavouv T oToELg GUVOEGTS TV YPNOTAV, VO TOVG TIGTOTOOVV KOl TEAOG VO EMIGTPEPOLV
oA ™ TANpoopio pe TIG amoutovpeves puOuicelc Yoo Tovg clients dote va d0BoVV o1 alTovpEVES
vnpeoieg otovg ypnotes. O RADIUS server mpdcPaong eivar cuvnbmg évog aplepmpévog otadpoc

epyaciog cuvoedenévog e TO OTKTLO.
NAS

Onwg mpoavapépbnie, o NAS eivar o RADIUS client kot 0yt 0 TeMKOC ¥prioTng N M CLOKELN 1
omoia motomolel 610 dikTLo pEcw Tov NAS. Katd 1 didpkela tov dadikacimy avbevtikonoinong, o
RADIUS client givon vrevBuvog 6to va mpowbel mAnpopopieg Tov ¥pNoTn HE TN HOPEN OLTHHATOV GTO

RADIUS server kot vo Ttepyével amdvtnon ond avtév. Aviloya pe v moltikn, o NAS pmopei va



ypewdleTal povaya o emuynuévn avbeviikonoinon 1 mepetaipm odnyieg avbevtikomoinong and to
server yio. va. ovoi&el Tig 00peg kivnong tov (traffic ports) otn xivinon tov meddtn (client’s traffic). O
NAS umopet av ypelootel va Kabepdoel ao@oAn KOVAALO ETIKOWVOVING E TO TEAATN TP EEKIVIOEL
OTOWONTOTE EMKOV@ViRL pe Tov TeMKd ypnotn. Enl mpocBétmg, otov amarteiton moapoakorlovdnon
(accounting), o NAS eivat emiong vehBvuvog yio v TepicLALOYY| resource usage data kot v avopopd

oW OTO Server.

O RADIUS server, and tv GAAn, eivor vrevBovog yio v enelepyacioo ATNUATOV, TIGTOTOINGN
TOV XPNOTOV KOl VO EMOTPEPEL TIS AMAPUITNTES TANPOPOPIEG Yot TS pLOUicES TOV TTEAAT DOTE VL

TPOCPEPEL TNV VINPEGIO GTO YPNOT.

O mpodwypapés tov RADIUS amotehovvron and apketd RFCs.H Boacwr| mpodiaypaen tov
RADIUS avafeopndnke apketég eopéc (RFCs 2058, 2138) ko topa mepthappdvetar oto RFC 2865
(RADIUS2865) «xot mepryphper v oadikooio  motonoinong evoc ypnotn o€ évav  server
ypnowonowwvtag PAP 1 CHAP,0A LG dev meptypdpel TV VITOGTHPIEN Yo TopoKolovOnoT, ot omoieg
&ywav otdvropt oe Egyoprotd RFC (RADACC2866). Apyotepa £ylve €mEKTOON TNG TPOSYPOPNS
wote va vrootnpilovtar Ko aAleg Asttovpyieg Omm¢ miotomoinon pe ypnon EAP. IToAAég amd Tig
Aertovpylec meprypdpoviar oe  mepetaipw  mpodwypagés RFC. Zexkwvape v meprypoen TOL
TPOWTOKOAOL Onwg meptypdopetar oto Pacikd RFC kor émeita mpoywpdue o Aemtopépeleg OmmG

aVAPEPOVTOL OTIG ETEKTAGELS TOV.

[ToAAég vmpeoieg d1KTOOL (CLUTEPIAAUPBAVOUEVOV ETAPIKAOV OIKTO®V Kol onpociov ISP pe
ypnon modem, DSL, 1| acvppateg teyvoroyieg 802.11.X) amartovv tnv mopovciost domeTevTnpioy
(6nmg €va dvopa xpNoTH Kot K@OKO N TGTOTOMTIKO AGPUAEINS) MOTE Vo Yivel GUVOEST GTO HIKTVLO.
[Ipwv n mpdésPaocm oto dikTvo yivel epiktn, 1 TAnpoopio avty mTpowbeital oe pio cvokevn Network
Access Server (NAS) péom tov tpmtokdAlov chvoeong dedopévav (Data Link layer), yio mapdderypo
1o Point-to-Point mpwtoxorro (PPP) otnv mepintwon molimv dialup 1 DSL mopdywv), érneita ot
RADIUS server péoo tov tpmtokdirov RADIUS. O RADIUS server ehéyyet 0tL | mAnpogopio eivon
oWOTY UE TN Xpnon cvotnudtwv avbeviikomoinong énwg PAP, CHAP v EAP. Edv yivel arodexkty, o
server vmwodewkvoel 610 NAS vmdpyer e£ovoloddtnon vy v wpdsPacn oto diktvo. Emiong to

RADIUS emtpénel otov server motonoinong va tpoundevet 1o NAS pe emmAéov TapapuéTpovs, Onwme



e Tn ovykexpévn devBovvon IP mov Ba avatebel 6to yprot
e To ovvoro devBiveewy arm’ 6mov 1 IP tov ypnotn Ba emdeybel
o Tn péyrot ddpKelo TOV UTOPEL O YPNOTNG VO TOPOAUEIVEL GUVIESEUEVOG

e  Mio Alota mpoOcPacng, ovpa TPOTEPALOTNTAS 1] ATAYOPEVCELS OTIC TAPAUETPOVS TPOGLACTG

L2TP tov ypno

To mpwtoxoAro RADIUS dev petadidet kwdikodg npodcPaocng o€ anAd kelpevo petald tov NAS
ka1 tov RADIUS server (o0te Kav pe 10 mpwtdkoido PAP), addd kwdikomompéva, e ypnon Hog
TOAVTAOKN G Agttovpyiag, mov mepthapfavel cvvoyn MDS5 (Zvvaptnon Koataxeppatiopov MDS) kot
puéBodo kowvov puotikov, omwe meptypdeetoan ota RFC’s. To mpwtdokoAro RADIUS eivon emiong
YVOGTO Yo ¥PNOT TOV GE TEPMTMGELS Topakorovdnone. O NAS propei vo ypnoLonomoet To ToKETo

napokorovdnong RADIUS yia va yvootonoiet oto RADIUS server yeyovdta 0nmg to akoAovOa.
o  Tnv évapén cuvodov Tov ¥pNoTn
e To télog g cuvOSOL TOL YPNOTN
e To 6VUVOLO TV TAKETMV TOV PETAPEPONKAV KOTA TN dépKeLa THG GLVOSOL
e [locotnta 0edopEVOVY TTOV HETAPEPONKAY KATE TN SLAPKELN TG GLVOOOV .

e Autia kot TepUATIGHO GVVOSOL

[Ipotedmv 6KOmOG TV SEOOUEVOV VTMOV EIVOL 1] YPEDMGCT TOV XPNOTH GOUPOVE [E VT, KOODG
KOl Y0 OTOTIOTIKN YPNON Y YEVIKN mopakoAovOnon tov odwktvov. Emiong 10 RADIUS
ypnoponoleitar vpéwg and mapdyovg vanpesudy VolP, dote va mepvodv damotevtipla £16600V
and éva teppatikd SIP (6nwg éva tAépmvo owadiktvov) oe évav SIP Registrar pe t ypnon
avBevtikonoinong cuvoyng (digest authentication), ko énerta oe évav RADIUS server pe tn yprion
tov RADIUS npwtokéAhov. Mepikéc @opég YPNOLOTOIEITOL Yol TN GLAAOYN TANPOPOPLDOV
kataypoens kAnoewv (call detail records M ev ovviopioo CDRs) mov apydtepo pmopodv va

YPNOLOTONOOVV, Y10 TAPAOELY AL, Y10l T XPEDON TEAUTAOV Y10 SIEBVIG KANOELS .



To npwtoKoriro RADIUS apywucd kabopiomke and éva RFI and 1o Merit Network to 1991 yuo va
eréyyer v dial-in TpocPaon oto NSFnet. H Livingston Enterprises avtamokpifnke oto RFI pe o
neprypaen evog RADIUS server. To Merit Network emPpapevce 10 cvopporato pe mv. Livingston
Enterprises mov tovg mopédmwaoe v oepd PortMaster twv Network Access Servers kot tov apytko
RADIUS server oto Merit. To 1997 to npwtéxoiro RADIUS dnpociedbtnke og RFC 2058 ka1 RFC
2059 (o1 mapovoeg ekdooelg eivor RFC 2865 kar RFC 2866). v emoyn oG vapyovv TOAAEG
viomomoelg RADIUS server, epumopikéc kot ovotktoh kmotka. O1 SuvaTtOTNTEG L TMOV TOIKIAOVVY, OALA
ol mepLocOTEPES Umopohv vo avalntodv toug yprotes oe apyelo keyévov, LDAP servers,dibpopeg
Baoceig dedopévav, KAT. Ol £YYPOQES TOPAKOAOVONCNG UTOPOVV VO YPOPOUV GE apyeiol KEWWEVOD,
Baoeg dedopévarv, vo mpowOnBovv oe eEmtepucovg servers, KAT.. To mpwtokoilo SNMP
YPNOUOTOIEITO GUYVE Yo amopakpLopévn dwyeipion. Ot RADIUS proxy servers ypnoilorotovvtol
Ko KEVIPIKN Owyeipiomn Kot pmopovv va avadnuovpynoovy makéta RADIUS dueca (on the fly) yo
AOYOVLC aoPaAELNG 1) YioL LETOTPOT HETOED OLOPOPETIKAOV “drorékTmVv’ emkovaviog. Eniong stvat éva
KOWOTLTIO TPMTOKOALO TGTOTOINGNG Tov a&lomoleiton and 1o otdvtopvt aceaieiog 802.1X (mov
ovyva ypnowonoteitor amd ta acvppate diktva). I[Tap’ 6ho mov dev mpoopildtav apyikd vo eival
pebodog acvppatng motonoinong aceaieiog, Peltidver m yprion g kpvrroyphonong WEP, e
evooudtoon AoV pebodwv aceaieiog onwe ta EAP-PEAP.O 60peg mov ypnoiponoiet to RADIUS
etvar ot UDP 1812 1 1645 ywa motomoinomn ko 1813 1 1646 yio mapakorovdnon. H enionun avéBeon
60pag and v IETF &ivor o1 QOpeg 1812 ko 1813.

To mpwtoxorro RADIUS opiletat ota axorlovba RFC:
RFC 2865 Remote Authentication Dial In User Service (RADIUS)

RFC 2866 RADIUS Accounting

Al oxetikd RFCs elvau:
RFC 2548 Microsoft Vendor-specific RADIUS Attributes
RFC 2607 Proxy Chaining and Policy Implementation in Roaming

RFC 2618 RADIUS Authentication Client MIB



RFC 4668 RADIUS Authentication Client MIB for IPv6 (Obsoletes: RFC 2618)

RFC 2619 RADIUS Authentication Server MIB

RFC 4669 RADIUS Authentication Server MIB for IPv6 (Obsoletes: RFC 2619)

RFC 2620 RADIUS Accounting Client MIB

RFC 4670 RADIUS Accounting Client MIB for IPv6 (Obsoletes: RFC 2620)

RFC 2621 RADIUS Accounting Server MIB

RFC 4671 RADIUS Accounting Server MIB for IPv6 (Obsoletes: RFC 2621)

RFC 2809 Implementation of L2TP Compulsory Tunneling via RADIUS

RFC 2867 RADIUS Accounting Modifications for Tunnel Protocol Support

RFC 2868 RADIUS Attributes for Tunnel Protocol Support

RFC 2869 RADIUS Extensions

RFC 2882 Network Access Servers Requirements: Extended RADIUS Practices

RFC 3162 RADIUS and IPv6

RFC 3575 TANA Considerations for RADIUS

RFC 3576 Dynamic Authorization Extensions to RADIUS

RFC 3579 RADIUS Support for EAP (Updates: RFC 2869)

RFC 3580 IEEE 802.1X RADIUS Usage Guidelines

RFC 4014 RADIUS Attributes Suboption for the DHCP Relay Agent Information
Option

RFC 4372 Chargeable User Identity

RFC 4590 RADIUS Extension for Digest Authentication (new revision pending)

RFC 4675 RADIUS Attributes for Virtual LAN and Priority Support

RFC 4679 DSL Forum Vendor-Specific RADIUS Attributes



RFC 4818 RADIUS Delegated-IPv6-Prefix Attribute

RFC 4849 RADIUS Filter Rule Attribute



Ke@aiaro 2 ApyiteKToviK

2.1 Aarrovpyia IIpotokoirov

H emwowovia peta&d evoc NAS kot evog RADIUS server Bacilerat oto User Datagram Protocol

(UDP). To oynua 1 deiyver ™ popen evog makétov RADIUS.

Ot dnpovpyoi Ttov RADIUS enéreEav 10 UDP wg 10 Tp@tdkoAl0 HETAPOPAS Y10 TEYVIKOVG AOYOLC.

I'evikd to RADIUS Bewpeiton pio vimpecia dvev cuvdéoemg(connectionless). ®éuata mov oyetiCovon

pe n OwdecudTNTOL TOV Server, TNV EMOVEKTOUTN Kot To. timeouts dayepilovion omd OAPopeSg

ovokevés Tov RADIUS kot 6yt omd 10 TpmTtdKoAAO LETAPOPAG.

To obvoro twv pnvopdtov RADIUS mov arouteiton stvar apketd amid Kot anoteAeitor amd okTd

pnvopota, omd To Omoiol To WPAOTH TEooEPA TPOocolopilovtarl ot POCIK TPOSAYPOPT] TOV

TPOTOKOAAOV. ZVVOTTIKA 1) 0AAnAovyio TV unvopdtov etvatl n axéiovon:

Access Request:

Access Challenge:

Access Accept:

Access Reject:

Accounting request:

Avtd 10 pnvopa onpovpyeitar and to NAS (RADIUS client)
TPOG TO server yio va TpomOncel 1o aitnpo amd 1 €K HEPOLG

gvog ypnot. (NAS-->AS).

Avto t0 pvopa amootéddetar and to RADIUS server otov
RADIUS client (NAS) kot yevikd xpnoUYLOTOLELTAL Y10 VO POTA
T0 ¥pNotn 1 to NAS K1l 1] Vo TPAYHOTOTOOEL KATOL0 £100G

dlapesorAapnonc.

Avto to pqvopa omootéAietor amd to RADIUS server oto
NAS yw va vrodei&et 0tt 10 aitnpo oOAOKANP®ONKE eTTLY®OG

(ko Tumkd emiTpémeTon 1 TpdsPaon).

Av16 10 aitnpo amooTéAAeTal amd TO Sserver yio vo VIodeiEet

TNV amOpPYN TOV CLTHHOTOG.

AVTO TO UVLUO OTOGTEALETOL OO TO TEAATY] TPOG TOV Server

napoakolovOnong (accounting server) ywo vo petafifdost Tic



mAnpopopieg mapakorovdnong (accounting information) mov

ovoyeTilovTatl e TNV VANPECTO TOV TAPEXETAL OTO YPN|OTN.

e Accounting response: AvTtd TO PNVLUO OTOGTEAAETOL OTO TO SEIVEr GTO TEANT Yo
VO YVOGTOTOMGEL OTL 1] TANPOQOPin TaPAKOAOVONGNG OV ExEl
otalel amd 10 mEAdTN Exel An@Oel Kol VTOOEIKVVEL TO
amotédecpa  omd v - mpoypoatomowmbeica  depyacio

mapoakolovdnong (accounting function) amd to server.

e Status-Server ko Status-Client: Avtd o 300 PUNVOLOTO £XOVV TEPAUOTIKY PN OT.

H popon tov mokétwv RADIUS sivon emiong moAd amAn Kou amotekeitor ond emikepaiido, mwov
nepapfPdavel kmoko,ID, Kot éva medio moTomoinong mov akoilovdeiton amd Eva @optio, TOL givor o

axorovBia amd UndeVIKA 1) TEPIGGATEPA YOPAKTNPLOTIKA OGS QaiveTol 6TOV akOAovOo Ttivaka.
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Mopon takétewv RADIUS

‘Ovopa wediov

‘Ovopo vromediov

Description

Enwcepoirida (Header ) | Kdowkag (Code) [Tpocdiopilet tov tHmo tov mokétov RADIUS (aitnua
npdcPaong, Amavtnorn, KAT)
ID [Mo Taiplacpa otpdTtov Kot omovToemy
Mnjkog (Length) Mnkog 2 OKTAO®MV avopEPOVTAS TO UNKOS OAOKAN POV
TOV UNVOUOTOG
Authenticator Ty 16 oxTtddmV TOL LTOAOYIoTNKE OGS TEPTYPAPNKE
(awBevikomomTng) | TPONYOLUEVAC.

Xapaktnplotko 1

[Tpwto yopaKINPIoTIKO GTO TAKETO

N-0010

XopaKTnploTiko

N tehevtaio yopakINPIGTIKO GTO TAKETO

Yynpo 1 Mopon mokétmv RADIUS

11




270 TOPUKAT® GYNIO QOIVOVTOL KO YPOPIKE TOL OVOTEP® YOPUKTIPICTIKA.

Asummery of the RADIUS dete fomatis =l oven belm.
The fields are trenamitted from |eft m right.

o 1 £ 3
0123245673301 2345673301 2345E6750801

Code

The Code field & ore ozt and identifies the type of R0 meket
¥yrenapaket B eeetred withan invalid Code field, it & =ilenth dizeanded.
Aadie Codes Idee mall are aszigned as follees:

1 Accem-Aequest

2 Acnem-FAorent

3 Accem-Aeject

4 AecontingRequest

5 Accounting-Resporee
11 Aoces-Challenge
12 SEie-Server|eperimentll
12 StEie-Chentla:permentl

255 Hezerved

Ewéva 1:Mopon maxétov RADIUS ané REC 2058

Tomucd pio aitnon yuw login amoteleiton and pio aitnon (Access Request) amd 1o NAS server otov
RADIUS server kou pio omdvrnor, Oetiki 11 apvntikn, tov tehevtoiov (Access-Accept 1 Access-
Reject). To makéto aitnong mov otéAver o NAS server mepiéyel to username, 10 KPLTTOYPOPTUEVO
password, v IP d1evbuvon tov NAS server kor ) mopta. H popen g aitmong moapéyel emmiéov
TANPOPOPIES YO TOV TVUTO TG GLVOEST|G TNV Omoia 0 ¥pNotng BéLeL va Eexvioet. o Tapadetypa ebv n
aitmon mapovcwaletor o€ TOHmo yapoktypwv tote TO "Service-Type = Exec-User" oAl edv

napovotdletar og TOmo PPP maxétov tote 10 "Service-Type = Framed User" kot "Framed-Type = PPP".

Ortav o RADIUS server Aappavet pua aitnon and kamowov NAS, yayvel o€ (o oot dedopévmv yio
10 Ovopo ypnotn (username) mov VEAPYEL otV aitnon. Edv to username dev vmdpyel ot Pdon
dedopévmv Tote gite Eva Tumko TPoPid poptdveTon Koaw 0 RADIUS server amootéAAel uivoupo amodoyns
(Access-Accept) eite amootéhder pnvopa andppyng (Access-Reject) to omoio pmopel v cuvodeveton

Ko 00 KAmoo eneEnynUoTikd Livopo ToL AOYOL OOpPPIYNG.



Yty mepintwon mov 10 dvopa ypnotn Ppebel kot 0 kwdwkdg mpdoPacng eivar cwotd o RADIUS
server emoTpEPeL pia andvinon Access-Accept, | oroia teptlapPdvel o AMoto TV opOKTNPLOTIKOV
tov pvOuicemv mov mpénel va ypnoyorombodv and ™ pepid tov NAS vy ™ ovvoeon. Tomikég
nopapeTpot meptiapupdvooy o tomo g vanpeciag (shell | framed), to TOmo TOV TPpWTOKOALOL, TNV IP
devBuvon mov Ba d0bel 6T0 PO (oTOTIKA N SVVOIKT]), TNV access list Tov Tpémel va epapocTel N
™ otatikn oevbuvon mov mpénetl va eykotactadel otov mivaka dpoporoyiov tov NAS. H ewdva 2

delyvel T dwdikacio g ovvoeong kot motoroinong RADIUS.

HA3 . Radie Serer
Padet Trpe = Acress-Aequest
m |eememe, Pazerod,... E
Armem-Aonept Ao oems-Hejert

LkerSer ive, Framed-Fotocal,...

A

Areess-Chalkenge 10ptions |1
Repkfle=age E

F

Loy}

Ewova 2: Awdikasio cvvoeong ko motonoinong RADIUS
2.2 Xapoxktnprotika Aweowkaoiag Ilietomoinong kot 'Eykpiong

H miotonoinon givot 1 To oot Tikn TAEVPE TS AGOAMONG OTOUOKPVUGUEVOV XPNOTOV AGY® TNG
dvokoMog mov oyetiletan pe ™ oiyovpn avayvopion tov ypnotn. o m dtucedion g TonTOTNTS
eVOG OMOUOKPLGHEVOL XpNoTn 10 TPTOKOAAO RADIUS vrootnpilel moArég pebddovg miotomoinong
nephopPovopévav tov Password Authentication Protocol (PAP), Challenge Handshake Authentication
Protocol (CHAP) kon token cards. TIpog 10 mapov drec ot ekddoelg Tov RADIUS amoattodv va tpéyet
évag server yio to token cards emmpocsOeto Tov RADIUS server. Otav Pyet oty ayopd n éxdoon
vrootpiEng tov RADIUS, CiscoSecure, 0o mepiéyer OEM vmootpién yu CryptoCard token kdpteg

Ko €Tot 0gv Ba etvon amapaitntog emmAgov server yo ta token cards.
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2.3 Evepyomoinon ¢ IIotomoinong, 'Eykpiong kot mapakorovdnong
RADIUS

Mo k4Be tHmo cHvdeong mov yPeldleTOL MOTOTOINGT KOl £YKPION, TPENEL VAL E1G0YOEL Lol YpoUun
eVIoA®V. Avt 1 ypapun givar n Alota mov ypnoomoteiton yioo cuvoeon pécw tov RADIUS extoc av
VIapyel Kamow GAAN AMota mov €xer pvBuiotel. H mapokorovnorn umopel va  ypnotpomomOet
aveEaptnTo and T GAAES O10OIKAGIEG KO EMTPENEL TNV ATOGTOAT OEGOUEVOV GTNHV 0Py KOL GTO TELOG
TOV GLUVOECEMY KOATAOEIKVOOVTOG TN TOCHTNTO TOV TOP®V TOL ¥PNGLHLOTOMONKAY KOTA T GUVOESDT).
"Evog ISP 6o pmopovoe va ypnoponomoet to RADIUS yia va kaAOWEL €101KES OanTOELS AGOAAELNG

KOl YpEDOTG.
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Kepdiorwo 3 RADIUS kot ac@arera

To RADIUS, 6mwg €xet avapepbel kot mo mpwv, givol éva TpOTOKOALO OV amd TV apyn EXEl
oXEO100TEL VO TAPEXEL AGPAAELDL DOTE LOVAXO TIGTOTOWUEVOL ¥PNOTEG VO LITOPOVV VoL ATtoAaPdvouy
TOUG TTOPOLG OV TPOCPEPOVTOL GE EVOL LEYAAO YKPOLT ATOH®VY. AVGTUYDC £XEL apKeETE TPOoPANpaTO

acPAAELOC, TTOL OplopEVa Efval TAPA TOAD ONUOVTIKA.

H mo onupoviikn advvapio ooceodeiog otnpiletor omv evpeicn xpnon Tov TPOTOKOALOV.
Yrootmpiletar amd Evav apketd peyddo aptuod and eEOMAMGHO SIKTVOL Kol YPNCUOTOLEITOL OO OYEOOV
OAovg Tovg Tapoyovs Tviepvetr kan etapikdv epappoyadv dial-up.Ilap’ 6Aa avtd, ovt N SNUOTIKOTNTA
gtvan dikomo poyaipt. O advvapieg aceaieiog 6to TUPNVO TOV TPWTOKOAALOL aENVOLV ekTedELEVaL
yddeg ovotuata. Emiong, peydieg oaddayég otn SO TOV TPMOTOKOAAOL OeV UTOPOLV Vo yivovv,

Ay toV piokov acvpPatdtrag og yAdoeg cuotiuota Tov Tpéyovv RADIUS.

>t ocvvéyela Ba yivel pio avagopd Twv vmadeldv aVT®V, Kot HEPIKES HEBOJOL TposTACiag Omd TIG

OTEAELEG TOL TPOTOKOALOV

3.1 EvraBeiec mp@mToKOALOV

‘Exet avaxaiveel 611 to RADIUS £yet kdmowa wnyaio eEAQTTOUOTO TOV UTOPEL VO EMTPEYOLV GE
évav emtiBépevo va StokvPedoEL TV aKEPALOTNTO LG CUVOALAYNG. APYIKE, O UNYOVIGLOG OGPOAEING
User-Password eivar gyyevdg opketd ovac@oAng, un eeoppoloviag omoTtd TIG KPLITOYPOUPIKES
teyvikés. Tevikd M 10éa ¢ amdvinong tov ovbeviikomomtn (response authenticator) oto makéto
RADIUS eivor mpaypotikd koAn, oAAd 1 LAOTOINGTN 0VTOD OTO TPWOTOKOAAO Ogv &ivol KOAQ
oxedwopévn. To maxéto Access-Request dev mictomoleitor —tovAdyiotov Onwg opileton and to
TPOTOKOAO—OTO Kovéva pEPog otn cvvorrayn. Emiong n toyoadtnta g yévvnong mehotdv omd
avbevtikomomtég outnuatog (request authenticators) dev eivor apketd toyaio. Kotr téhog, To

dtoporpalopevo LooTikd etvar pio. amdotkn pEBodog yio acpiiein Twv cuvaAlaymv client-server.

15



3.2 MDS kot o Atoporpalopevo Mvootiko (Shared Secret)

H pébodog drapopalopevov pootikov gival evdiwmtn Adym g acbevovg cvbvoyng MDS to omoio
KpvPel v oamdvrnon tov avbeviikoromr. ‘Evag eioforéac o pmopovoe gvkora av emtebel ot0
dwpopalopevo pootikd pe sniffing evog €ykvpov mokétov Access-Request kot g avtictoymng
amdvinong tov. Mmopel edkoho vo mdpel T0 SlopolpalOUEVO HVOTIKO HE “TPO-LTOAOYIGUO™ TOL
vroAloyiopod MDS amd 10 kddwka, to ID, to pnkog, To aitnua tov authenticator, kot UEPOVLS TV

YOPOKTNPIOTIKAOV Ot0 TO TOKETA KOl EMELT ETavadToA0Yilel T cvoyT Yo KAOE iKacio Tov KAveL.

3.3 To ITokéto Access-Request

EE opiopod dev vmapyer kapia empPefoioon ovte motomoinon tov moakétov RADIUS Access-
Request, g pépog g mpodiaypagnc RFC. O RADIUS server Oa mpaypotonomoetl Evav EAeyyo Yo vo
eCaocporioel O6tL To pMvopa Tpoépyeton omd pio devbuvon IP mov givar ot AMota g évag amd Tovg
TEAATES TOV, OUMG OTIS HEPES paG, TAaoTEG devBivoelg IP (spoofed IP addresses) evkolo Ppicikovton
Kot ypnoonoovviot. Avtd eivar éva ToAD GoPapd HEIOVEKTNUO TOV GYESIICHOD TOV TPOTOKOAAOV

RADIUS.

‘Ewng tOpa, M HoOVN| €@apuociun Avon €ivol vol OmoLteital n Topovsios TOL YOPOKTNPIOTIKOD
Message-Authenticator ce 0la ta unvopata Access-Request. Ev cvvtopio, o Message-Authenticator
gtvar  poe  ovvoyn MDS5  olokAnpov Tov pmvopotog  Access-Request, ypnoylomoidvtog To
dwporpalopevo pootikd Tov meadtn wg kAeWi. Otav évag RADIUS server givon puBuiepévog va d€xeton
povayo pnvopato Access-Request pe éva €ykvpo yoapaxtnpiotikd Message-Authenticator mopov,
npémel “fovya” vo amoppiyel avtd T TOKETAL HE PN £yKvupo N YOPlg KaBOAOL YOPUKTNPICTIKA
(attributes). T'ia meprocdTEpec TANPOPOPIES Yo TO YopakTnPLoTkd Tov Message-Authenticator propotdv

va Bpehotv oto RFC 2869.

Edv vy kdmoio Adyo m vAomoinomn amoTtpémel TN ¥pNon TOL XOPOKTNPLOTIKOL Message-

Authenticator, 0o mpémel TovAdyotov va vAomomBel KAmO0 €100G AMOKAEIGUOV TOV AOYAPIAGHOD
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(account-lockout), Tov Ba amevepyomolEl TIGTOTOMGEIS VOTEPA OO EVOV OPIGUEVO OPLOLO TPOCTUOEIDV

TOTOTOINOMG HEGA € £Vl KOBOPIGUEVO YPOVIKO O1AGTILLOL

3.4 To ocvotnpno aryopiBpov kportoypaeiong poils User-Password

Y7d mohd yevikn évvola, 0 TpOTOG KaTd Tov omoio To yapoktnplotikd User-Password yepileton,
gtval yvooto og olyopiBuog kpurtoypdenong pong (stream cipher). To stream cipher givot pio péfodog
KPULTTOYPAPNONG TOL AEITOVPYEL LE GLVEXNG POES 16000V, OV glvarl cuviBwg piar por| amd bits amAov
KeWEVOL Kat Oyt PEaplotd pmiok. To akptPdg To avtifeto Tov eivan éva block cipher, 1 omoia givon pio
pébodog kpumroypaenong mov eneEepydletan Ty £ic0dd ™G o€ pumhok mpokabopicopévon peyédoug, mov
etvar ovvBog 64 M 128 bits pnkovc. ‘Eva stream cipher onpovpyel éva keystream, xot ovtd
y¥pNoonolEitol otnv Kpumtoypdoenor. Otav cuvdvactel avtod o keystream pe to stream £160d0v plain-
text pe ) xpnon g npdéng XOR, ta mepexdpeva tov stream efvan kKpvmtoypagnuéva. H onpovpyia
tov keystream pmopet va ivar aveEaptntn and o plain text ko to ciphertext 1| pmopei va eEaptdrol oto
OE0OUEVOL KOl TNV KPUTTOYPAPNOT TOVS, TOL GE OUTH TNV TEPINT®ON TO stream cipher KoAgitol avTo-

GLYYPOVIGUEVO.

210 ovotua User-Password scheme, ta mpdto 16 oktadwkd yneio dpovv 6oV GLYXPOVIGUEVO
stream cipher, piog kot 1 €i6odog plain text ivan ave&aptntm tov keystream. ITap’ 6Aa avtd, petd to
npota 16 oxtadwd ynelo, to keystream OAOKANP®VEL TNV OUECHOC TPONYOVUEVT €GOS0 OTAOD
KEWEVOL Kat yiveTon awtocvyypovilopevo. Eved avutd pmopet vo delyvel moAd teyviko, | ac@AAelo. vTto0
Tov cipher gival apgiofnion: n Tpodaypaer Tov TpmTokOAAov RADIUS dev kdvel Eekabapeg moleg
gtvat ot amoutnoels yuo owtod to cipher. Ot cuvoyelc MDS tetvouy va givatl kpurtoypagikés, Oyt stream

ciphers. Mmopet va, vtap&et TpdPANUa aceareiog oe ot TNV TOAVE KoK XPHoN.

Avotoydc o pdvog tpomog (Tovhdyiotov pe ™ xpnon evog Internet standard) yuo v mepetTaipm
OOQUAELD TOV YOPOUKTNPIOTIKOV KOl TOL unvopotog evog maxétov RADIUS eivor pe v ypnon tov
npwtokOAiov IPsec e emextdoelg evBvlokmpévon poptiov acedlelag (encapsulated security payload -
ESP) ko évav adydpiBpo 6mwg o 3DES. To RFC 3162 meptypdipet avth Vv dad1kacio Pe mepiocoTepn

AemTopépeta.
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3.5 To Avaporpalopevo Mvuotiké User-Password

Amd ™ otryun mov 1o yoapoaktnprotikd User-Password mpoototeveton and éva stream cipher, 0mmg
&xel meprypagel vopitepa, glvar ciyovpa mbovi 1 amdGTAcN TANPOPOPIDV Yo TO OOUOPAlOUEVO
pootikd omd  eoPoreic edv umopodv vo vmokAEwouv kivnom OIKTVOL KOl TPOCSTAOGOLV Vo
motoromBovv oe éva RADIUS server. ['a mapdoetypa, évag eioforéag Ba pmopovce va mpoomadncet
vo. ToTomomBel ¥PNOIUOTOIDOVTOS EVaV KOdKO TpocPacns yvmwoto oe avtdv. ‘Emerta pmopetl va Aapet
Kot va Kataypdyel £va makéto Access-Request kot va ypnoionomoet o chvoyn cg €vo. GuVOLAGUO
T0v Tpootatevpévoy  pEpovg tov  User-Password kot tov k®dwkod mpocPocng LoV  apyikd
ypnoponomnke. MOAMG avtdc 0 VTOAOYIGUOG Exel oAokANPwOEL, £xel To amotélecpa g Tpacng MDS
(drapopalopevo pootikd + avbevrikomomt oautipartog). I'vopilel oM Tov avbevtikomom) oatIotog
oo To apykd Tov aitnpo, emopéveg pe xpnon brute-force attack oto dapopaldpevo pootikd pmopet

va 10 kaBopioet ekt0g cvvdeong (offline).

3.6 To yopaxtnprotiko User-Password kot emO<oeig k®okov

npocPacng

‘Evog eioPoiéoc umopel vo TOPOKAUYEL OMOLOONTOTE TMEPLOPICHO TIGTOMOINONG TOL  £)EL
gykataotafel and 1o doyepoty tov RADIUS server Adym tng ypriong tov stream cipher mov
YPNOOTOIEITAN Y10, TN TPOoTAGio TOL YapoKkTnploTikoL User-Password. H pébodog g eniBeong ivar 1

aKorovon:

1. O eoPoréag mpara mpoorabel va motonombel oe évav RADIUS server pe ) ypnon evog

YVOGTOV Kol 6OGTOV Username kot vOg yvwoTov, aAAd ToAD Thavov | cmaetov, password.
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2. 'Emewrta maipvel to makéto Access-Request mov mpoxvntel kot pabaivel to anotédeopo MDS
TOU LVOVLOGHOV OUTHOTOG TOTOTOINGNG Kol OlpolpalOUEVO HVOTIKO, OTMC TEPTYPAPTKE

TPONYOLUEVAC.

3. 'Emerta pmopet va ypnoyomomoet enibeomn password brute-force aAralovtog ta passwords 6To

TOKETO KO YPTCLULOTOIDVTOGS TO 1010 aUTNLoL TIGTOTOIN oG Kot S1potpalOUEVO HUGTIKO.

Avtd Oa Aettovpynoet povo évo to password givar Atydtepo 1| ico pe 16 yopoaKTHPES, OGS Kot TO
User-Password cipher yivetotn ocvtocuyypovilopevo otov 17° yapaktipo mepthapBavovtog Tponyoduevo

ciphertext otnv Kpvrtoypdenom.

3.7 EmO¢cseig pe ) yp1jon tov AvBeviikomom T oiTpotog

Yndpyoov apketég mbavég péBodor emiBeong pe T yxprom Tov HEPOLG TOL OUTNLOTOS TOL
authenticator evoc maxétov RADIUS. v mpaypatikotnta, 6An 1 acedieio oto RADIUS Bacileton
oe ot to medio motonoinong, KabdS YPNCUEVOVY MG povadkol kot tuyaiot "tavtomomtéc" (dev
pEMEL va cuyyéetan pe 1o medio ID tov makétov) yo ke maxéro. [ap’ dAa avtd, N AmOALTY 0CPAAELL
eCaptatar ot0 mOGO Tvyaion awtol ot authenticators ompiovpyodvrar. H péBodog acpareiog ovtm
KaToppEEL OTAV YPNOLOTOLOVVTAL YEVVITPLEG TLYOH®V aplOUdV pe TOAD pkpd KOKAO emavainyme

Otav ot TWEG emavalapévovo.

3.7.1 Emavoloppfavopevol av0evTiKomomtég OITHHOTOS KOl TO YOPUKTPLOTIKO

User-Password

Eivor mBavd va dnpiovpyndel éva chvoro amd owOevTiKOTOMTES OUTHUATOS KOl T avAAOYo
yopoakplotikd User-Password €dv o kakoBoviog yprotng pmopel va vmokAEYeL kiviion ot Yo
peta& RADIUS client kot RADIUS server kot t owdpketo prog cuvorrayne. Tote pmopet va eréyEet
€QV YPNCLOTOLOVVTOL ETOVUAAUPAVOUEVES TILES Y10 TOV AVOEVTIKOTOWT OUTYLLOTOS, KOt E6V VITAPYOLV
pmopel v amoomdosl to dapolpalopevo pootikd and Tic 16 mpoteg oktddeg 16 tov password.
Kavovtog avto, maipvel Tig mpoteg 16 0KTdoeg amd 2 EVIEANS UTPOCTATEVTMOV KMOKAOV TPOGROCTG TOV

&yovv yiver XOR padi.
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To ovumépacpa givor 0Tt 0 emTBépevog éxel mapel i 16 mpdTeg oKThdEeg ampootdtevta. Ot
TEPIOCOTEPOL KMIKOL TPOGPoNS oL O10AEYOLV Ol YPNOTEG dVOTLYADG OEV €ivol TOGO PEYAAOL, Kot
KOO, KO VOL )TOV, O EMTIOEUEVOC YPNOTNS £xEL TNV Paon Yo va kavel apyotepa eniBeon brute-force. O
emTépevog dev pmopel va mapet kopio TAnpoeopio Lovayo 6V oL ¥pPNOTEG EXOVV TLYOIOVG KMOKOVG
npocPaong Wiov pRKove, mov etvar pio ToAttikn mov Ba Tpémet va vioBeteiton kot va epapudleton amd
TOV OlOYEPLOT] TOL ovothuatos. [ ovt) v emifeon, o emmBéuevoc ypnomg ypewdleton 2
dwpopetikd passwords pe aloonueiot dweopd pnkovs. Eedcov to pikpodtepov pikovg password
€YEL MEPLOGOTEPOVG YOPOKTPES cupmApoons (padding), poig orokAnpocet v XOR Oa €xet
OTOKOAVYEL TOVG U EMKOAVTTOUEVOVS YOPOKTAPEG TOL peyoAvtépov password pe v Aydtepn

Tpoonadelo amd TNV PEPLd Tov.

Mo dAAN emiBeon pmopel va emtevyBel eqv €vag KakOBOLAOG YpNoTNG mpoomadnoel va
motonom0el TOALATAES POPES YPNOUOTOIDVTOS YVOOTH password Kot VTOKAEWEL Ta, GLGYETILOUEVA, LIE
avtd mokéto Access-Request. Amd avtd tor mokéta, UTOPEl VO OMOCTAGEL TOV OQLOEVTIKOTOMTN
attpatog Kot to yopoktnplotikd User-Password. ‘Enerta pe to anotéheoua amd 10 XOR tov yvooTo
password pe 10 yopaxtplotikd User-Password mov €xel vmoxhamel, yovpe €vo GOVOAO Kol Ol TiG
Tég request-authenticatorkon tig tipés tov MDS (awBeviikomomtig otipatog Kot StopolpalOpevo
pootikd). Edv cvveylotel n vmokhomm kot  mopatnpnOel Ty €vog owBevTIKOTOMTH OUTOTOS KOt
toupldlel pe éva amd v Mota tov, Umopel vo amokoel T Tpwteg 160kTddeg Tov User-Password
Kortavtog to afpoicpa MDS and ) Alota ko epappoloviag XOR og avtod pe 1o yapaxtnprotikd User-
Password. Emiong, Me ) yprion ¢ AMota avtig omd avbeviikomomtég oTnHoTocs,, Umopet emiong va
npocBécel KatdAAniovg identifiers Kot TG OMOVTAGELS SETver responses mov OTOKOMGE Omd TNV
vrokiomn Tov. 'Etot pmopet va vtokpiBel mg o server kot vo amovd TG ToALES omavTioelg 6tav £pbet To

KatdAAnAo axkéto Access-Request packet.
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3.7.2 Avaporpalopeva pvotikd (Shared secrets)

H ypfion evodg dwaporpaldpevov pootikod oto npwtokoAro RADIUS sivan pio amd tig yeipdtepeg
mOavES amoPdoels oxedluooy oto TAaiclo ac@diewng diktvov. EE apyng, m mpodiaypagn Tov
mpotokOAov RADIUS emitpénel 10 1010 dopopalOUEVO HUGTIKO VO, XPNOLUOTOEITOL OVAUESO GE
omoloonmote apBud meratdv. EE oautiag avtov, amd v pepid tov KakOBovAov ypnotn, OAol ot
RADIUS clients mov ypnoiomotodv 10 {010 Sopopalopevo HUGTIKO UTOPOoDV OTOTEAEGUOATIKGE VoL
BewpnBoldv o 1d10g TEAATNS Yoo Tovg oKkomovg Tov. Edv évag meldtng eivan “ehattopatikds”, avt n
pnyovny pumopet vo extebel ko va ypnopomomBet oo va ekBécel Ko GAAEG punyovEG TOv Ogv EYouV
KANPOVOUNGEL TO EAATTOUO compromise, oG Kol TO OUOPalOUeEVO HUOTIKO €xel amoKoAVEOEL.
EmmAéov, emrpémovton povaya yapaxtmmpes ASCII ya ) dnpovpyio tov drapotpaldpevo PuoTiko, Kot
gtvar 610 ocOHvoAd toug 94. Emiong, 1o dapopalopevo puotikd cuvnbog meplopiletan o 16 1 ko
MyOTEPOVG YOPOKTNPES. AVTO KaIoTA ThPO TOV EOKOAO GTOV EMTIOEUEVO VOL TO POVTEYEL, LLOG KO EXEL

TEMEPUGUEVA OPLOL KOLL Y10, TOVS YOPOKTNPES KO Y10 TO UAKOG TOV HVGTIKOD TTOL TPOoTaOEL v LovTEWEL.

3.8 To Extensible Authentication Protocol (EAP)

To EAP eivon pia enéktaon tov mpmtokdAlov PPP mov emtpéner por mAnfopa amd mpotdéxorra
motonoinong va ypnopomombovv. To EAP dev mepropiletar otevd amd ) pnébodo acpalreiog. Ipowbet
™V EVOALOYTY TOV UNVOUATOV avBEVTIKOTOINGNG, EMTPENOVTIOG GTO AOYIGHIKO TGTOTOINOTG oV £ivar
amobnkevpévo og €vav server vo. aAANAETIOpd pe To avtiotoyo oto meldtn. To EAP dpa cav éva £160g
TPOTOKOAAOL  OVTIKOTAGTOONG, EMITPEMOVIOS TNV  OPYIKN  Owmpoyudtevon evog TPOTOKOAAOL
motonoinong (0nwg 1o CHAP xor MS-CHAP Version 1 kot 2) ko émetta TNV amodoyn T oVVOECG
Kot ota 000 dxpa Vo popen| link, to omoio eivar pa cuykekpévn dwataén EAP-motonoinong. Mol
Kot o0 000 péAN emPePormbovv, to EAP emutpémerl pia “avoryt)” emkowvovio peto&h tov RADIUS

server Kol Tov TEAATY Tov.

To EAP &yetl oyedwootel yo va Aettovpyet cav éva "plug-in" avBeviikomoinong, pe PBpiodnkeg kot

oTOV TEAITN Kol 6ToV server og o ovvoeon PPP. Kébe didraén motomoinong cvoyetiletal pe éva
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OLYKEKPIUEVO PAKEAO BAloBNKNc, Kot HOALS o cuykekplévn PipAonkm vrdpyet kot oto 600 dipa
Mg ovvoeong avt N véa ditaén pmopet va ypnoporomBei. Koatd cvvéneia, to mpwtdkoiro umopet
€0UKOAO VO, ETEKTEIVEL TN YPNOTIKOTNTA TOV EMEKTACELS OTOLONTOTE GTIYUN| YWPIG Vo Etvor amapaitnTog
0 avaoXEOAGUOG 0AGKAN POV Tov TpwToKOAAOL. To EAP avtr| ™ otiyun eivan og Béon av vmootnpitet
dwath&erg avbeviicomoinong 6mwe Generic Token Card, OTP, MD5-Challenge, kot Transport Level
Security (TLS) yia xpnom o€ epappoyég smart-card Kot tnv vrootpiEn moetonomtikav. Emmiéov yuo
v vrootpiEn PPP, 10 EAP vroompileton kon oto eninedo cvuvoeong onwg meprypdopetor oto IEEE
802. To IEEE 802.1x opilet t ypnon tov EAP Y10 motomoinom cvokevég 802, dnmg WiFi access points

ka1 Ethernet switches.

To EAP cvoyetiCeton pe to RADIUS eacearilovtag peyadvtepn acedieio yio avtd. H ypnon
RADIUS pe EAP oev eivar emionun odraén ywn 1o EAP, aAAd pmopodpe va to dovue og mtpodOnon
pnvopdtomv OTOLOONTOTE THTTOV
EAP an6 tov gfomhopd tov meddtn RADIUSkat tov RADIUS server. To EAP péow RADIUS
ocuvnBmg axolovBel v €Eng vootpomia: o access server givor pvOucuévog va ypnotponotel to EAP
oA koar o RADIUS coav mapoyo avbevrikomoinone. Otav évag meldtng vampeciog emyeipet va
ovvdebei, dampaypateveton m ypnion tov EAP pe tov eéomhiopd tov RADIUS client. O telikog
xpNoG tote otéhvel éva pnvopa EAP oto RADIUS client, kouw 0 RADIUS client ecwxeiet To pivopa
EAP cav pnivopo RADIUS kot 10 anoctédher oto RADIUS server. O RADIUS server dpo oto
evBvhokopévo pnvopa kot amootéAlel éva tomov RADIUS pvope wicow oto RADIUS client. O
RADIUS client 161e xatackevdlel Eva pvopa EAP and to uivope RADIUS kot 10 6téAvel micm 610

telkd ypno (N meldrn vanpesiog). H mopakdto ewkdva mapovsidlel ovty| ™ pon).
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Sends initial EAP packets encapsulated
JRMISW
RADﬂ!Smreq:ondsmﬂlsmdaaﬂ
mm v.. RADIUS packet.The NAS constructs an

EAP message and sends it to the dient mmm
‘Umw‘ as necessary and responds

The use of EAP i negotiated
during the initial stages of
the connection Client machine

Ewova 3 Agttovpyio EAP kou RADIUS padi

3.9 Avtiotd0p1I61) TOV GTEAELOV TOV TPOTOKOALOV

To mpoPAjuata ac@dielng mov ovoeépOnkav €xovv TpOTOVG emidvonc. Mepikol TpoOTOL

TapovslgoTnKay poll pe v avaeopd Tov TPOPANUATOS. XE LT TNV €VOTNTO TAPOLGLALOVTOL

LEPIKA Paoicd PRHOTO Y10 TNV OVTILETOTION TV PACIKOTEP®V TPOPANUATOV:

1.

Xpnon tov tpmtokdArov [Psec pe ESP kot adyopiBuov kpumtoypdenong 6nwc o 3DES. Otav
10 [Psec kpumrtoypagel oldxinpo 1o pnvopo RADIUS, ta media tov avbevtikomom
artnuatog kot to User-Password, Tunnel-Password, ka1 MPPE-Key attributes dgv givat opatd.
Mo amokpvrtoypdenon avtdv tov medimv, o emTiféuevog mpénel Tpwta va "omdcel”

nmpootatevpévo unvopa ESP. Avti n uébodog mpootatedel ohdokAnpo to unvouo RADIUS.

Amaitnon omolodnmote amd T SOUOPAlOUEVO HVGTIKG OV YPNGLULOTToovVTOL Vo glvar gite
22yopokTpeg TANKTpoAoyiov eite pnkovg 32 dekaefodikdv yneiov. Avtd 10 UETPO
TPOCTOTEVEL EVAVTIO OTIS AOVVOUIEG TNG OTPOCTATEVTNG PVONG TNG AoYIKNG Stapotpaldpuevon

HLGTIKOD TTOV PN GLULOTOLELTOL.
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3. Xpnon dwpopetikod dapotpaldpevon pootikov yuo kabe (ebyog RADIUS client ko server.
A1 glvan povéya éva Bactkd HETPo ac@areiag, Ommg elval 1 AOYIKN VO VILAPYEL SLOPOPETIKOG

K®OIKOC TpoGPaong yia ta dtdpopa web sites kot vwoloyiotikoi mdpot (ww.y. CPU).

4. Xpnon tov yopaxtmpiotikod Message-Authenticator oe OAa ta unvopota Access-Request.
And 1t pepd tov TEAdT, mpénel vo  emPePormbel 6L ypnowomoteiton o Message-
Authenticator kot wpénetl va eEac@aiiotel 0Tt pmopel va pubuotel KatdAAnia. Ao TN pepld
TOV server, TPEmEL va e£0cQaAoTEL OTL TO Yopaxtnplotikd Message-Authenticator ivol mopadv
Kot emiong empénetar n pLOUIST] TOV. AVTO EMTLYYAVEL VO UMV VILEPYOVV TUGTOTOLLUEVOL

unvopato Access-Request omovdnmote Katd pnikog g Stodpopuns avToALoyng LNVOLATOV.

5. Xpnon piog yevvieploag toxaiov aptuov pe " kpomtoypaeikn aio " yio v dnuovpyio Tov
aLOEVTIKOTOM T UTHUATOS. AVTO avTioTaOilel TNV KAt T GAAO TEPLOPIGUEVT] TOLOTNTO TNG

VAOTOINOTMG TOL AVOEVTIKOTOMTH OLTHHLOTOC.

Oa mpénel emiong va mpoototevBovv ta links amd 1o TehKd ypnot otov eEomhopd Tov RADIUS
client. Me ) ypnion tov EAP kot evd¢ amd 100G 16Yvpovg TOTOVS KPLTTOYPAPNONG oL dtatibevtal
Yo TN ¥pNon Tov, 6w yuo mapddetypa to EAP-TLS, nov eivar pia woyvpr| pébodog EAP mov amontet
OVTOAAQYT] TOTOTOMTIKGOV Kol artd To client kot 1o RADIUS server. H yprion unvopdtov EAP éxet
¢ erakdAovfo TV amaitnon £ykvpov motomointikov Message-Authenticator, To omoio TPooTATELEL

ToL UNVOLLOLTA TTOV OEV UITOPOVV VAL TPOSTOTEVOOVV e AALO TpOTO Ypnoiponoldvag to IPsec.

Eniong, pali pe to EAP, Ba tav cvvetd va ypnoyorombovv apotPaicg pébodot motomoinong.
[Mo mopdderypo, Kot to dVO GKPO TNG CLVOESNG VO TMIGTOMOWOLV TO peer Tovg Ue apoPaio
avBevtikonoinomn. Mg avtd tov Tpdémo 1 mpoomdbeln moTOTOINONG amoppinTeTAL 0V 6TO GALO diKKpo
anotvyel N miotonoinor. To EAP-TLS eivar pio apofaio pébodoc avbevtikomoinong: o RADIUS
Server ENKVPAOVEL TO TIGTOTOWTIKO TOL client, ko o client emkvp®vVEL TO TGTOMOINTIKO TOL

vroloytot Tov RADIUS server.

Téhog, €dv 10 TPpWTOKOALO MiGTOTOINONG PAP dev amouteitanr, Oa Mtav kaAdd vo unv eivol
gvepyomomuévo kot oto dvo dkpa client kot server. To PAP 0a mpémetl va ypnoiponoteiton mg aopoin

oUVOEDT] 0TV YpNolonoteital e cuvovaosud pe motomoinon OTP kot Token Card 6mov Aoyikd o
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password moAvmAoko Kot aAAdCel pe kéBe yprion. [Hop' 6Aa avtd, akdpa Kot 6€ oVTH TV TEPINTOON,
éxovrag evepyomompévo 10 PAP emupénmer oe  "koakopuvOuopévovg" telkodg  ypnotec  va
Swmpaypatevovton pe tov eEomAtopd tov RADIUS client, ko pmopel evdeyopévmg vo, amooteilovy
un mpootatevpéva. Edv ivor duvatd kot e avtn v mepintoon, cvviotator 1 xprion EAP pe tovug
tonovg miotonoinong OTP kot Token Card avti tov PAP. Katd tov 1610 1pomo okéyng, KaAd givar va

anevepyomomBei n kwdwomroinon LAN Manager av ypnoiponoteitor 1o MS-CHAP.
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Kegaiato 4 FreeRADIUS

4.1 FreeRADIUS

O FreeRADIUS c&ivar évag dwpedv ovorktov Aoyopkod RADIUS server. Ilpoceépet pio
EVOAOKTIKT ADoT o€ oyéon pe dAhovg emayyeipatikovg RADIUS servers, piog kot givot évag oo Toug
7o apBpwTovg Ko TAovcovg oe duvatdtteg RADIUS servers dwaféoipong onpepa. kKot Oempeitor amd
ToVG TeP1ocdTEPO Qaprosovg RADIUS servers moykoopimg amd dmoyr aplfpod vAomomoewmy, Kot
aplud YPNOTOV OV TIGTOMOWVVINL HECH ovTov KABe pépa. Klpoxmveror omd evoopotopévo
ocvotuato (embedded systems) pe pikpd mood pviung, MG GLOTAUOTO HE TOAAL €KOTOUUOPLOL
ypnotaov. Etvarl ypriyopog, evéliktog,, e0kohog oe pvbuion kot vrootnpilel mepiocdTepa TPOTOKOALN
TOTOTOINONG 0o TIG TEPIOTOTEPES EUTOPIKEG VAOTOmoels. O server €xel Eva epyaieio web dayeipiong
Baciopévo og PHP, mov ovopdaleton dialupadmin ko eni tov mapdvtog ypnoyromoteitor og n Pdon yuo

ToAAG epmopikd mtpoidvta RADIUS.

"Exet ypagtel and o opdodo omd developers mov £xovv moAD peydAn eumelpion oTNV EQAPUOYN Kot

gykatdotaon Aoywopukov RADIUS, e software engineering, kot dwayeipion nokétov Unix.

4.1.2 Iotopioa,

O FreeRADIUS é&ekivnoe tov. Avyovoto tov 1999 amd tov Alan DeKok kot tov Miquel van
Smoorenburg. O Miquel mo wptv €ixe ypdyet to Cistron RADIUS server, mov iye amoxtioet vpeia
ypNon Otav otapdtnoe n vrooTpiEn kol ovimrtuén tov Livingston server. O FreeRADIUS
Eextvnoe va dnpiovpyet Evav véo RADIUS server, pe ) yprion véov oyedtocpod mov Ba evidppove
TEPIGGOTEPO TNV EVEPYN AVAUEIEN TNG KOWOTNTOC, KOl KAUAKMGN OV TOANOTEPA Ol VEOTEPOL
servers 0gv uropovcayv va avteneEEAbovy. [ToAd ypriyopa 0 server amékTnoe TV VIOGTHPIEN TNG, LE
™V Tpocsnkn apbpopdtwv yo eveoudtoon tov LDAP, SQL, kot dAov Bdcewv dedouévav. H

vrootpiEn Tov EAP mtpootédnke téhog tov 2001, ko tov PEAP kot tov EAP-TTLS 610 16A0G TOL
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2003. Topa ma o server vwootnPilel OAa TO KOWE TPMTOKOAAX TTIoTONOINoNG, Pdoelg dedouévav

Kot KatdAoyot katackevoot®v (vendor dictionaries).

H éxdoom 2.0.0 dnpociedke otig apyés tov 2008, Kot Tpootédnke Telpapotikd 1 vrootpitn
mohd mepiocdtepov tomwv EAP (EAP-FAST, EAP-TNC, «tA.). Emiong mpooténke ko M
vroot)piEn o Virtual hosting, IPv6, kot véag YAOGGOG TOAMTIKNG TOL amAOTOLE KOTA TOAD TOAAES

moAvTAOKEG puOuicers.
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Kepararo S Yhomoinon FreeRADIUS server

5.1 Eyxkatdotaon Asttovpykov

Eykafiotodpe 1o Aettovpywkd opensuse 10.3 ko Balovpe yio_root password admin. ‘Encita oty

emopevn 006vn anevepyomolovpe to firewall Tov Aettovpykov.

5.2 Eykatactaon VM Ware tools

A@oV EKKIVIIGOVLE Yo TPMOTN eOPa TV ewkovikn punyavr (VM) pe 1o Aertovpykd eykadiotodpe ta
VMware tools mov pog S1eVKoAHVOLY 6TV KOADTEPN OAANAETIOpaoT HETAED TV 2 Aettovpytkdv. Ommg
detyvel Kou 1 ewova 4 emdéyovpe and v pmdpa epyaieiov tov VMware to VM kan emdéyovpe Install

VMware tools.
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&1 opensuse 10.3 dipiwmatiki final no radius - VMware Workstation

Fle  Edi View Team Windows tHelp

‘mon[p]g P r

Removable Devices »

Send Ctri+Ak+Del
Grab Input il
Capture Screen.

Capture Movie, .

Clong...

Settings. Ctrl+D

Name:
Type
size
Modified.

owner.
~ ¥ Permissions:
¥

Name:
Link To:

A\ You do not have Wiware Tools installed.

Ewova 4 Eykotactaon VMware tools frpa 1

‘Emeito emiéyovpe v ektédeon tov makétov VMwaretools.rpm pe 1o Yast. Onwg @aivetor kot

oTNV €IKOVA, 5

myComputer desktap
Deskiop Config File
15 KB (1,5158)
2008-05-17 0023
root - root

W

Wy Computer
sysinfa

(£}
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EJ system:imedia/srOAMwareTools-5.5.1-19175.1366.rpm - Konqueror

Location Edit View Go Bookmarks Tools Seftings Window Help

QLW O

E# Location: [@ system:/media/srONMwareTools-5.5.1-19175.i386.rpm |'] HJ [?.i,

. #2yHome Folder
W EFbin | install Package with vasT |

5 Desktop
inst—sys Description l Technical Data | Dependencies | File List | Change Log ]

VMwareTools - VMware Tools

Version: 5.5.1-19175
ProjectPage:

The WMware Tools package provides support required for shared folders and
for drag and drop operations. Othertools in the package support
synchronization of time in the guest operating system with time on the host,
automatic grabbing and releasing of the mouse cursor, copying and pasting
between guest and host, and improved mouse performance. The SWGA driver
provides significantly faster graphics performance.

% by Home Folder (&

©

1%

S

& Parsing complete.

Ewoéva 5 Eykatdotaon VMware tools frua 2

5.3 Eykatdctaon FreeRADIUS

Oa eykatactioovpe Vv Tedevtaio €kooon tov FreeRADIUS mov éxel ptdoet aisiog v 2.0.4.

Apywd kotepfalovpe to apyeio amd v 1otoceiida http:/ www.freeradius.org. "Enerta amocvumiélovpe

10 apyelo Pe TNV aKdA0VON EVTOAT).

# tar -zxvf freeradius.tar.gz

Mo va exvnoet 1 €yKoTaoTooT TARE 0TO PAKEAO TTOL dNUIOVPYHONKE ad TNV ATOGLUTIEST Kot

EKTEAOVLE TNV EVIOAN

# ./configure --localstatedir=/var --sysconfdir=/etc

30



Ta apyeio Ba etoyacTovV Yo va yivouv compile. Metd ektedodpe v €vtoAr] make yo va Kdvet
compile Ta binary apyeio, Kot T€Aog ektedodpe TV evtod] make install yio v tomofetnBodv ta apyeio

OTIS KatdAANAeg BEaelc.

Me ) ypnon tov gpyoreiov NTRadPing kdvovpe éleyyo 6Tt o Radius Server Aettovpyetl Kovovika.
To NTRadPing eivar éva dwpedv gvkolo epyalreio eréyyov mov tpéyel oe Microsoft Windows kot givor

dwbéoyo ot devbuvon http://www.mastersoft-group.com/download/. Ta Prpata mov axoiovbovpe

v Tov €Aeyyo glvar o akdAovOa:

1. Ewdyovpe v devbuvon IP tov FreeRADIUS server oto medio RADIUS Server/port kot T

BVpa mov Aettovpyel o server oto endpevo medio (cuvnbwg 1812)

2. T'pagovpe to puotikd kiewi mov &yovpe Paier oto /etc/raddb/clients yw avt v Kovoora
Windows.Zt0 apyeio clients.conf opiCovpe to subnet and 10 omoio pmopet va dexbel artrpoto

Ko opilovpe k®Owo TpdsPaomng yia owTd. X1 TEPIMTMON Lo To Tedio eivart To axdAovHo:

client 192.168.2.0/24{
secret =testingl23
shortname =private-network-1

}

3. Z10 medio username, £164yovpe root Kot 610 medio password 10 KwdKd TpoOSfacng Tov root yio

10 cvotnua 0mov tpéxel o FreeRADIUS server.
4. Awkiéyovpe Authentication Request a6 v Alota Request Type.

5. Tatdpe Send.
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[Tpéner va Toviotel 6T Yo vo Tdpovpe amdvtnon Access-Accept Le username root Kot password

10 KOO TPOGPacng tov root, Tpénel va ta ekteAovEe otov 1010 10 FreeRADIUS server.

Edv o server dovievel cmotd kot £xel elcaybel £yKkupog KmOKOS mpdcPacng root, 1 amdvtnon

010 nedio andvinong tov NTRadPing givat kdtt cov v axodiovdn:

Sending authentication request to server 192.168.2.60:1812
Transmitting packet, code=i id=l length=47

Received response from the server in 15 milliseconds
Reply packet code=2 id=I length=20

Response: Access-Accept

—————————————————————————— attribute dump

Topa, eav arloydel 0 KodkOG TpodcPaocng tov root oto NTRadPing og kdtt un cwotd kot

arootoiel Eavd to aitnuo Bo Anedet Eva unvopa Access-Reject, mov powalet pe to akdéAiovbo:

Sending authentication request to server 192.168.2.60:1812
Transmitting packet, code=1 id=3 length=47

No response from server (timed out), new attempt (#1)
Received response from the server in 3516 milliseconds
Reply packet code=3 id=3 length=20

Response: Access-Reject

—————————————————————————— attribute dump

‘Emerta Oo mpémet va dokipactobv T TakéTo Tapakolovinong (accounting packets). Xto

NTRadPing emAéyovue Accounting Start amd ) AMota Request Type. EAEyyovpe 6t1 €xovpe PdAet
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AL T0 GOOTO KMOKO TPOSPacng root, kot amostéAlovpe To aitnuo. H andvinon potdlet pe 1o

akOAov0o:

Sending authentication request to server 192.168. 2.60:1812
Transmitting packet, code=4 id=5 length=38

Received response from the server in 15 milliseconds
Reply packet code=5 id=5 length=20

Response: Accounting-Response

—————————————————————————— attribute dump

Téhog, otapatdpe v dwdikacio mapakorovdnong aAralovtag to Request Type o€ Accounting

Stop ko Eavactélvoupe to aitnuo. H andvinon powdlet pe to axdAovbo:

Sending authentication request to server 192.168. 2.60:1812
Transmitting packet, code=4 id=6 length=38

Received response from the server in 16 milliseconds
Reply packet code=5 id=6 length=20

Response: Accounting-Response

—————————————————————————— attribute dump

Edv AdPovpe emtuyng amaviioels kot ota 4 ping teot, tote 0 FreeRADIUS Aettovpyet cwotd.

["o va Aettovpynoetl og GAAO VTOAOYIGTY Bol TPETEL VoL EVEPYOTOUGOVLE KO £VOL OVOLLOL XPNOTN LE
éva koo oto users.conf. I'lo evkoAia evepyomolovue 10 akOAoLOo ¥pMoTn TOL pHog divel amdvinon
eqv amodeyfel to aitnpo motonoinong o server to urvopo Hello. H pvBuon eivar n akdrovdn mov
Byaivel amd oo

"John Doe" Cleartext-Password := "hello"

Reply-Message = "Hello, %{User-Name}"
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Emopévog edv dmoovpe username "John Doe" kou password "hello" 6o mépovpe to axdiovbo
pvopoL:

Sending authentication request to server 192.168. 2.60:1812

Transmitting packet, code=4 id=5 length=38

Received response from the server in 15 milliseconds

Reply packet code=5 id=5 length=20

Response: Accounting-Response

44444444444444444444444444 attribute dump

Reply-Message= Hello, John Doe

Edv AaBovpue emtoyng amovinoeig kat ota S ping teot, 10t€ 0 FreeRADIUS Aertovpyet cwotd.

5.4 Eykatactoon MySQL

H MySQL &ivon mpoeykatestnuévn He TN S10VOUN TTOL YPNCILOTOI00UE. Apyikd TPENEL VoL OPLOTEL
KOIKOG TpodSPaong ywa ) Pdomn dedopévav pag kot 1 eykatdotacn g dgv opilel. Avtd emtuyydvetan

pe v akdAovdn evtoin:
mysqladmin —u root password admin

Me Vv mopamdve VoA opicope Koo tpdsPacng yio Tov root ypnotr g Paong 0edopuévav T
AéEN “admin”. EmAéEape ) GUYKEKPUEVT AEEN OGTE VoL Un Yivel GOYYVON KOOKOV TPOSPacNG Hog

KOLL TOV 1010 K®OKO EYOVLE Kot Y1 TNV €{G000 GTO GUGTNLLAL.

Enopevo Brpa eivat vo. onpuovpyndei o Bdon dedopévov. Apov sioéAbovpue oty mysql pe v

EVTOM)

mysql -u root -p mysq!

Exteholpe tic akdlovbeg evioréc:
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> create database radius;

> grant all privileges on radius.* to 'dialupadmin’@localhost identified by 'admin’ with grant

option,;

Topa Ba dnpovpyncovpe T Kataympnoelg pe to script db_mysql.sql - dour Tov omoiov vEapyet

o¢€ €vBeto 010 TéA0G. ' va o emthyovpe awto Ba ekteElécovpe TV akOA0VON EVTOAN:

mysql -uroot —padmin radius < db_mysql.sql

["a va emaAnBgvovpe 6TL dNUIOVPYNONKAY Ot KOTOY®PNOELS EKTEAOVE TO TOPOUKATO:
# mysql —u root —p mysql

mysql> use radius;

Database changed

mysql> show tables,

| radacct |

| radcheck |

| radgroupcheck |
| radgroupreply |

| radpostauth |
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| radreply |

| usergroup |

"Emerta mpémetl va puBuotei o FreeRADIUS wote va ypnoiponotet ) Baon dedopéveov MySQL ya
oreg 11ig RADIUS Aettovpyieg tov. Méypt mpv v €kdoon 2.0.0 1 pvbuion avt ywvotav 6to apyeio
radiusd.conf mov Bpicketar oto PdkeAo /etc/raddb/, duwg yroo Adyovg €ukoAing Kol amAomoinomng Tov
Koo pvOuicewv tov FreeRADIUS oand v éxdoon 2.0.0 avtd yivetow oto apyeio default mov
Bpioketar oto pakelo /ete/raddb/sites-enabled/. H aAlayn awt] kabiotd duvatd va £xovpe StopopeTiKég
puBuicelc ava swovikn cvokevn ypnotn. To cvotnua edv dev €xel ToAlovg virtual hosts ypnoiponotet
11 pubuicelg mov €ywvav oto apyeio default. ' tny pHOLoN YpMonc ¢ sql aparpodpe ta oyoA (Ta
oxoha mpocdopilovron pe Vv dleon “#” ) amd ™ AEEN sql ot Tufpata authorize kot accounting Kot

Balovpe og oxdAo T1g AéEelg unix kou file ota avricTorya TpuqOTA.
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Ke@aiaro 6 Xevapro aoKoe®V

Aoxknon 1 'Eleyyoc cmotig Aertovpyiog RADIUS server

Me ) ypnon tov gpyareiov NTRadPing va yiver éleyyog 611 0 Radius Server Aettohpyetl Kavovikd.
Avon

Awdwkacio Enilvong:

1. Ewdyovpe v devbuvon IP tov FreeRADIUS server oto medio RADIUS Server/port kot

B0pa mov Aettovpyel o server oto endpevo medio (cuvnbwg 1812)

2. I'papovpe 10 pootikd kAl mov €yovue Pdrer oto /etc/raddb/clients yio vty TV KOovooOra

Windows

3. Z10 medio username, €104yovpE root Kot 610 medio password 10 KwdKd TpoOSPacng Tov root yio

10 cvotnua Omov TpExel o FreeRADIUS server
4. AwAéyovpe Authentication Request and v Aiota Request Type.

5. Tlatdpe Send.

Edv o server dovdevel cmotd kot £xel elcaybel £yKkupog KmOKOc TpdoPacng root, 1 amdvrnon

010 nedio andvinong tov NTRadPing givat kdtt cov v axoiovdn:

Sending authentication request to server 192.168.2.60:1812
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Transmitting packet, code=i id=l length=47
Received response from the server in 15 milliseconds
Reply packet code=2 id=I length=20

Response: Access-Accept

-------------------------- attribute dump

Topa, eav adlhaydel o kwduodg TpodSPacng tov root 6to NTRadPing og kdtt un cmotod kot

arootoiel Eavd to aitnuo Bo Anedet Eva pnqvopa Access-Reject, mov powdlet pe to akdiovbo:

Sending authentication request to server 192.168.2.60:1812
Transmitting packet, code=1 id=3 length=47

No response from server (timed out), new attempt (#1)
Received response from the server in 3516 milliseconds
Reply packet code=3 id=3 length=20

Response: Access-Reject

—————————————————————————— attribute dump

‘Emerta 0o mpémet va dokipactobv o TakéTo Tapakolovnong (accounting packets). Xto
NTRadPing emiléyovue Accounting Start amd ™) AMota Request Type. EAéyyovpue 611 £yovpe PdAet
AL T0 GOOTO KMOKO TPOSPacng root, kot amocstéALovpe To aitnuo. H ardvimon powdlet pe 1o

okorovbo:

Sending authentication request to server 192.168. 2.60:1812
Transmitting packet, code=4 id=5 length=38

Received response from the server in 15 milliseconds
Reply packet code=5 id=5 length=20

Response: Accounting-Response

-------------------------- attribute dump
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Téhog, otapatdpe v dwdikacio mapakorovdnong aAralovtag to Request Type oe Accounting

Stop ko Eavactélvoupe to aitnuo. H andvinon powdlet pe to axdAovbo:

Sending authentication request to server 192.168. 2.60:1812
Transmitting packet, code=4 id=6 length=38

Received response from the server in 16 milliseconds
Reply packet code=5 id=6 length=20

Response: Accounting-Response

—————————————————————————— attribute dump

Edv AdPovpe emitoyng amavinoels kot oto 4 ping t€ot, t01€ 0 FreeRADIUS Agttovpyei cootd.

Aocknon 2 Aquovpyio Xpnotav

2.1 Avalnmorte 10 apyeio Kataypaeng XPNoTOV KOl TOPUTNPNOTE TOVG YPNOTEG KO TOL Eroup 1oL

etvar diopéva 6to cvotnpo. O VTOAOYIGTG GOG OVIKEL GE KATOL0 Od oVTd;

2.2 Na mpootebel évag véog ypnotng otov Radius Server kot va yivel €l6060G 6GT0 GUGTNHO e TO

EUTIOTEVTIKA GTOXEWN IOV 060N Kav. Na kataypagei To log Tov NTRadPing

Aocxknon 3 Eykatactacn Kot yprion Tov passgen

3.1 Eykatdotoacn Tov TpoypaLLaTOS passgen

H epappoyn 'passgen’ eivar drabéoun and to axdiovbo site http://www.linuxbuilt.com/software/

passgen/, &ival oAy 6T ¥PNOT TNV EYKATAGTAOT KOl TOPAYEL KOITKOVG TPOSRacng TOAD Ypryopa.
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Ta oo g yKatdoTaons Tov TPoypAupoTog etval Ta akdAova:

# tar -jxvf passgen-0.4.1.tar.bz2

# cd pass passgen-0.4.1

# Jconfigure

# make

# make install

Kol €yKaTdoToon oAokAnpminke. o pior doxyun 6mov Ba dnuiovpynbovv 4 passwords priovg 6
YOPOKTAPOV TPEYOVLE TNV AKOAOVOT EVTOAT).

# passgen -g 1000 -1 6

3.2 Mg ™ ypfon TPOYPAUUOTOS passgen Kou Tov script passgenscr.sh v dnuovpynBovv 1000
usernames pe to. ovtiotoyo passwords. ‘Emerta va tpomomomBel 1o script doTte EKTEADVIONG TO VO
dnuovpyovvton puovo 20 usernames kot passwords. Térog va evempotmBoiv, va eraindevboldv kot vo

dokpaetovV pepkd amo ta 20 usernames oto Radius server.

[Mpwv exteléoovpe  T0 script mpémer va, Omuovpynoovpe 2 Pondntikods @oakélovg Tov

“/tmp/usergennum’” Kot Tov “/tmp/usergenname’’
[N va extedeotel o script eKTEAOVUE TNV EVTOAN:
./passgenscr.sh

Me v extéleon Tov dnpovpyodvtal 6To PAakero /tmp/ 2 apyelo TO usergen.csv, mov TEPLEXEL TO
usernames Qe To ovtiototya passwords mov dnpovpyndnkay e EKTLTMOCUN HLOPPT, Kot TO usergen.sql
OV 0TV EKTEAEGTEL EVOMOUATMOVEL TO, USernames 1oL dNUIOVPYNCOLUE LLE TOVS KOIKOVG TOLS 0T Baon

dedopévov tov RADIUS server.
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3.3 No tpomomomfel to script MOTE EKTEAMVTOG TO VO dnpovpyovvtorl povo 20 usernames Kot
passwords. Téhog va evoopat®mBovv, va emoAnfevbodv Kot vo SOKIAGTOLV pepKa amd To 20

usernames oto Radius server.

Avon

o va onuovpynoovue povayo 20 usernames kot passwords mwope oTn YPOLUN

MAXCOUNT=1000 ko1 ypapovpe 20.
Mo va eveopatdoovpe To usernames 6t PAcT 0e00UEV®Y oG EKTELOVLE TNV TOPAKATO EVIOAN:
mysql —uroot —padmin radius < usergen.sql
"Enerta ekteddvtag T akdAovde eviodég oty mysql emiPePordvovpie v TpocOnKn TV ¥pNoTOV.

mysql> use radius, (yio. yprion g db radius)

mysql> show columns from usergroup;
mysql> select * from usergroup;
mysql> select * from radreply;

mysql> select * from radcheck;

Téhog yio v doKiudoovpE oV Aertovpyel oGTE KOl OEXETAL TOVG YPNOTES TOL ONULOVPYT|COLE
extedovpe to gpyareio NTRadPing pe dvopo ypnom kot kwdwd mpodcPaong Evav amd ) Moto Kot

nopatnpovue 10 log Tpoyphpparod.
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Aocknon 4 Xpnon pebiéoov mortomoinons EAP-TLS yw avOevriko-
oG  YPNOTAOV OE OCGVPUOTO OIKTLVO pE  YpfHon
npootaciog WPA & WPA2 Enterprise

> mapovcsa acknon Bo ypnowomomcovpe to FreeRADIUS Server yia tnv motomoinon
YPNOTOV pe T xpnon g pebddov motomoinong EAP-TLS oe acOpuato mepifailov pe acpdieia
WPA 11 WPA2 Enterprise.

Mo v tpaypatonoinomn g doknong Ba ypelactodue emmiéov éva Access Point pe duvatotnto
aceareiag WPA 1 katd mpotiunon WPA2 Enterprise mov omnv mpokeévn mepintmon sivor 1o
Linksys WRT54GL pe firmware DD-WRT v24 RC-7, xou gykateotnuévo oto Linux wepifdiiov 1o

OpenSSL 0.9.8.g 1 petayevéotepo yia Tn SNUOVPYiR TOV TIGTOTOTIKMV.

H doxnon elvor yopiopévn oe 2 pépn. X10 TPpAOTO UEPOSC YIVETOL TOPOUETPOTOINGT KO
EYKOTAOTOON TOV TIGTOTOMTIK®OV Kot KAEWOV kadg Kot ot puBuicelg oto FreeRADIUS server. Xto
denTEPO HEPOG yivetan M moapopeTpomoinon tov eEomiiopod tov NAS (Linksys router) kot tov

TEAOTOV

A" Mépog HHapaperponmoinon OpenSSL kot FreeRADIUS

4.1 PvOpion OpenSSL

Apyikd Ba ONUIOVPYNGOLLE UEPIKOVG (POKEAOVS YO VO OPYOVAOCOVUE TO KAEWIH Tov Ba
dnuovpynBovv. Xto root akero dnuovpyove to edrkero "CA" pe tovg vropaxérovg "signed certs"

Ko "private". Avto emTLYYAVETAL TPEXOVTAG OL0OOYIKA TIG AKOAOVOES EVTOAEG
# cd /root/
# mkdir CA
# mkdir CA/signed_certs

# mkdir CA/private
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# chmod 700 CA/private

Ytov vmopdxkeho "signed certs" omlovtor ovrtiypaga omd OAo  TO  TIGTOTOUTIKO  7TOL
vroyphpovtor and v dwkn pog Certificate Authority (CA). Me avtd tov tpomo; edv ypeaotel va
aVOKOAESTEL £vO TIOTOTOMTIKO, VILAPYEL Eva avtiypa@o tomikd.. O vropdkelog "private" kpatd to
npoownikd kAl g CA (CA's private key). Eivor wépo moAd onpovtikd vo peivel to kAedi g CA
HLGTIKO, 010TL €0V vITokAamel, B PTopel va VITOYPAPEL U EUTIGTEVTIKA TIGTOTOTIK( TOL UITOPEL VoL
xpnoonomBodv mote vo EeyeAAcoVV TOVg TEAATEG MOOTE VO aVTaALGCOLY gvaicnteg mAnpoopieg
pe pio pn éumot pnyovn. I avtd to Adyo €ytve adhayn GdEW avAyVOONS EYYPAPNS KOl EKTELECTG

TOV POKEALOL MOTE PLOVO O TOOt ¥PNOTNG VO UTOPEL VO EKTEAETEL.

‘Eva emdpevo Pnpo eivar vo  avtiyphyoope 10 apykd  opyeio openssl.enf xor va 1o
TPOTOTOWCOVE DOTE VO LOG OLEVKOAVVEL GtV dpovpyio. Tov miotoromtikdv. To apyeio avtd
exteleiton pe v emdoyn "-config" koatd v ektédeon g evroing tov OpenSSL. H avtiypaer| tov

amd TV apylkn Tov Béon yiveton pe TV EVIOAN:
# cp /etc/ssl/openssl.cnf /root/CA/

Avotyovue 10 apyeio openssl.enf pe to keyevoypdoo kot aAlalovpe to onpeio 6mwg eaiveTot

TOPOKATO:

35 [ CA default ]

36

37 dir = /root/Ca/ # Where everything is kept
38 certs = Sdir/ # Where the issued certs are kept

39 crl dir = $dir/crl # Where the issued crl are kept

40 database = $dir/index.txt # database index file.

41 #unique subject = no # Set to 'no' to allow creation of
42 #several crtificates with same subject.

43 new certs dir = $dir/signed certs # default place for new certs.

Edv okomevovpe va ypnoyoromocovpe to. Windows yio T dtaxeipion Tov acOpUaton SIKTOHoV

OTOVG TEAATES, TPEMEL VO TPOSTEDOVV Kol AVTES O1 YPAUUES 0TO TEAOG TOL apyeiov "openssl.cnf:
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316 # Windows XP TLS Extensions

317 [ xpclient ext ]

318 extendedKeyUsage=1.3.6.1.5.5.7.3.2
319 [ xpserver ext ]

320 extendedKeyUsage=1.3.6.1.5.5.7.3.1

‘Enerta and ™ ypopun 123 aAralovpe tic apyikés Tipég oto tuniua "distinguished name" dote va
TPOCAPUOCTEL 1 €PaPUOYN oTIS avaykeg pog. To tunua "distinguished name" mepiéyel pepikéc
YPNOUES TANPOPOpPieg oL Yapaktnpilovv o dnudcia KA., Mropel va yivel adlhayr otV apyikn
T ywe Tig mapapétpovg tpochétoviag " default" oto téhog tov ovopatog g petapfinme. o
Tapadelypo OTmg PAémovpe Tapakdato, N petafAnt) "countryName default" elvon n apyikn Ty yo

10 "countryName".

123 [ req distinguished name ]

124 countryName = Country Name (2 letter code)
125 countryName default = GR

126 countryName min =2

127 countryName max = 2

Téhog, extehovpe v eviodn touch "index.txt", mov givar pio amdn Pdaomn dedopévav ce popen

KELWWLEVOD KO YPNCUOTOLEITOL DOTE VO EVIOTILOVTAL TOL VITOYEYPOUUUEVO TIGTOTOMTIKA

~/CA # touch index.txt

4.1.1 Anpuovpyia CA kol KAEWOLQV

Me 1o mponyovueva Prpato pubuictnke to mepiPdriov Agttovpyiog, o€ aVTO TO KOUUATL Bal
onuovpynBei n CA ko pepucd kKA. 't onpovpyia evog (edyovg KAEWOI®DV, apyikd mpémel va,
onuovpynBet éva "aitmpo motomomtikov" (vmogvioAr] "req"). ‘Emeita 10 aitmqpo miotomoinong
amootéAeTal Yo v, vtoypagel amo tnv CA ko yivetonr éva agidmioto dnuocto kiewdi. H onpiovpyia
tov Cevyovg whewov CA opykd €xer v 10w Swdikacio pe évo kovovikd Cevyog KAewd00

EKTEADVTOG TNV TOPUKAT® EVIOAN.
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Mo 11g mepiocdtepeg amavtnoelg omid matape Enter kol omodeyOpoote TIC TPOKOOOPIGUEVEG
pvOuiocelg and 1o apyeio pvBuicemv mov TpomomoOnke TPONYOLUEVMG. Oa. TPEMEL VoL TOVIOTEL OTL M)
EMA0YT 16YLPOV KOO mpdsPfaone eivar o pudvog tpdmog mpootaciag omd KATO KakOBovlo
YPNOTN €AV KATAPEPEL VO VTTOKAEYEL TO KAELOL.

~/CA # openssl req -new -keyout private/cakey.pem -out careqg.pem \
-config ./openssl.cnf
Generating a 2048 bit RSA private key
R
writing new private key to 'private/cakey.pem'
Enter PEM pass phrase: admin
Verifying - Enter PEM pass phrase: admin
You are about to be asked to enter information that will be incorporated
into your certificate request.
What you are about to enter is what is called a Distinguished Name or a DN.
There are quite a few fields but you can leave some blank
For some fields there will be a default value,
If you enter '.', the field will be left blank.
Country Name (2 letter code) [GR]:
State or Province Name (full name) [Athens]:
Locality Name (eg, city) [Pireus]:
Organization Name (eg, company) [UNIPI]:
Organizational Unit Name (eg, section) [TED]:
Common Name (eg, YOUR name) []:CA

Email Address []:youlexample.com

Please enter the following 'extra' attributes
to be sent with your certificate request
A challenge password []:admin

An optional company name []:
"Enerta "avto-vmoypdeovpe" to motonomtikd yio va 1o petatpéyovpe oe CA. ‘Eva delypa tov Tt

Ba mapovpe cav €000 givarl To akdAovbo:
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~/CA # openssl ca -create_serial -out cacert.pem -keyfile private/cakey.pem -
selfsign -extensions v3 ca -config ./openssl.cnf -in careq.pem

Using configuration from ./openssl.cnf
Enter pass phrase for private/cakey.pem: admin
Check that the request matches the signature
Signature ok
Certificate Details:
Serial Number:
£2:c8:4a:d0:£5:09:28:b7
Validity
Not Before: Oct 24 03:17:49 2007 GMT
Not After : Oct 23 03:17:49 2008 GMT

Subject:
countryName = GR
stateOrProvinceName = Athens
organizationName = UNIPI
organizationalUnitName = TED
commonName = CA
emailAddress = youlexample.com

X509v3 extensions:
X509v3 Subject Key Identifier:
DO:1E:BF:7B:A8:26:B9:98:B0:81:98:2E:E7:96:CA:57:3D:76:F3:02
X509v3 Authority Key Identifier:
keyid:DO0:1E:BF:7B:A8:26:B9:98:B0:81:98:2E:E7:96:CA:57:3D:76:F3:02
DirName:/C=US/ST=The Great State You Live In/O
serial:F2:C8:4A:D0:F5:09:28:B7

X509v3 Basic Constraints:
CA:TRUE
Certificate is to be certified until Oct 23 03:17:49 2008 GMT (365 days)
Sign the certificate? [y/n]:y
1 out of 1 certificate requests certified, commit? [y/n]y
Write out database with 1 new entries

Data Base Updated
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Me v mapomdve evtodn, "-create serial" ompuovpyodue €va dekaeladikd oeplakd apOud yi
avtd 10 KAewdi. H evioln "-extensions" mpoodiopilel to tunua. oto apyeio openssl.enf wote va
KOITAEEL Y10 CLYKEKPIUEVEC €MekTAcELS oL Ba emovvoefodv o610 VEO mMGTOTOMTIKO (ANpdcio
Kiewi). Xe avt mv mepintmon ypnoponoodpe to tuqpe v3 ca,mov petald GAAmv mepiéxet ™
puBuon ot ypapp 234 mov emrTpénEl 6TO KAEWL v YPNCULOTOLEITAL BGTE VO VROYPAPEL AL
KAeW14, Opmvtag wc CA:

basicConstraints = CA:true

‘Eva tehevtaio frpa ivor n dnpovpyia avitypdeov tov miotomomtikod CA Kodkomrompuévo 6t
popon DER, 6161t Too Windows Agttovpyodv povéyo pe dvadikd Kodtkomompéva miotomomtikd. H

evToAn givor n axoAovOn:

~/CA $ openssl x509 -inform PEM -outform DER -in cacert.pem -out cacert.der

4.1.2 Anpovpyia Tov krhewdrov Client kou Server

Topa mov n CA givor pvOuicpévn, Bo mpénet va kataokevactovv (ebyn KAEWWOV Yo TO server

Kot Yoo 6Aovg Tovg erdteg clients. Apyucd Bo dnpovpyn et éva véo (evyog KAEWOLOV Yo TO server:

~/CA # openssl req -new -config ./openssl.cnf -keyout server key.pem \
-out server req.pem

Generating a 2048 bit RSA private key

writing new private key to 'server key.pem'

Enter PEM pass phrase: admin

Verifying - Enter PEM pass phrase: admin

You are about to be asked to enter information that will be incorporated
into your certificate request.

What you are about to enter is what is called a Distinguished Name or a DN.
There are quite a few fields but you can leave some blank

For some fields there will be a default value,

If you enter '.', the field will be left blank.
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Country Name (2 letter code) [GR]:

State or Province Name (full name) [Athens]:
Locality Name (eg, city) [Pireus]:
Organization Name (eg, company) [UNIPI]:
Organizational Unit Name (eg, section) [TED]:
Common Name (eg, YOUR name) []: server

Email Address []:

Please enter the following 'extra' attributes
to be sent with your certificate request
A challenge password []:admin

An optional company name []:

‘Eneita 6o vmoypdwyovpe 10 kAewdi pe v CA mov onuovpyndnke mponyovuéveog Kot To

amotélecpa Ba gtvat g LopPNG:

~/CA # openssl ca -config ./openssl.cnf -in server req.pem -out server cert.pem
Using configuration from ./openssl.cnf
Enter pass phrase for /home/brandon/CA/private/cakey.pem: admin
Check that the request matches the signature
Signature ok
Certificate Details:
Serial Number:
£2:c8:4a:d0:£5:09:28:b8
Validity
Not Before: Nov 1 02:32:07 2007 GMT
Not After : Oct 31 02:32:07 2008 GMT

Subject:
countryName = GR
stateOrProvinceName = Athens
organizationName = TED
organizationalUnitName = UNIPI
commonName = server

X509v3 extensions:
X509v3 Basic Constraints:

CA:FALSE
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Netscape Comment:
OpenSSL Generated Certificate

X509v3 Subject Key Identifier:
71:A0:FB:1C:35:B7:B8:1D:1C:A4:C6:DF:A5:BA:80:6E:89:09:B7:CE

X509v3 Authority Key Identifier:
keyid:D0:1E:BF:7B:A8:26:B9:98:B0:81:98:2E:E7:96:CA:57:3D:76:F3:02

Certificate is to be certified until Oct 31 02:32:07 2008 GMT (365 days)

Sign the certificate? [y/n]: y

1 out of 1 certificate requests certified, commit? [y/n] y
Write out database with 1 new entries

Data Base Updated

Ynoonpueioon: Edv ypnoonomBel n epoappoyn twv. Windows yia t dwaxeipion g acvppatng
ovvdeoNg otovg meAdTes B mpémel va ypnotpomomBovv ot enektdoelg X509v3 mov mpootédnkav
TPONYOLUEVMG KOl EMOUEVAOS 1 TPONYOOUEVT EVTOAT Oal Exel TNV akOAoLON popen:

~/CA # openssl ca -config ./openssl.cnf -extensions xpserver ext \

-in server req.pem -out server cert.pem

‘Enerra Oa dnpuovpynBovv ta {edyn KAEO1OV Yo TOVG TEAATEG YPNOYLOTOLDOVTOG TV 0KOA0LOT

EVIOAM KOl AAGMG 0AAALOVE TO OVOUOL TOV apyeioL TOV KAEWOL GE U0 TN TOL Vo, ToPldlel otV
EQPAPLOYN HOG:

~/CA $ openssl req -new -config ./openssl.cnf -keyout linux laptop key.pem \

-out linux laptop req.pem

Common Name (eg, YOUR name) []: linux laptop

KOo:

~/CA $ openssl req -new -config ./openssl.cnf -keyout winxp laptop key.pem \

-out winxp laptop req.pem

Common Name (eg, YOUR name) []: winxp laptop
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H vroypapn tov kiewidv Ba yiver pe tov 1010 TpdmO MOL £yve KOl 1) VTOYPOPYN TOV
TIGTOTOINTIKOV TOV SErver. Xe MEPITTMOT oL 0 TEANTNG TPEXEL O AEITOLPYIKO TEPIPAALov Linux n
eVTOAN givon n axdAovOn:

~/CA S openssl ca -config ./openssl.cnf -in linux laptop req.pem \

-out linux laptop cert.pem

Mo meppdirov Windows mpémel av ypnotpomombovv ot enektdoelg X509v3 av 10 Aeltovpytkod
Swayepiletan Tovg AcHPUATOVG YPNOTES:

~/CA S openssl ca -config ./openssl.cnf -extensions xpclient ext \

-in winxp laptop req.pem -out winxp laptop cert.pem

To Aertovpyikd Windows éxet GAAN pia Wwotepdra, Yo vo enefepyactel Ta KAEWOI TPEMEL VaL
“TaKeTaploTel’” TO TOTOTOMTIKO TOV TEANTN OAVAAOYO [E TO 1OIMTIKO KAEW1 o€ éva apyelo TS LOPONS
PKCS#12. Avtd emtoyydverat pe T akOAovOn evioAn:

~/CA S openssl pkcsl2 -export -clcerts -in winxp laptop cert.pem \

-inkey winxp laptop key.pem -out winxp laptop.pl2

Enter pass phrase for winxp laptop key.pem:

Enter Export Password: admin

Verifying - Enter Export Password: admin

H napondve eviodn ypnoonotel v epappoyn pkesl2 tov OpenSSL's yia va e&ayet ( "-export”
) éva véo apyelo PKCS#12. H evrodn "-clcerts" mpocdopiler oto OpenSSL va e&dyet pdévo 1o
TIGTOTOMNTIKO TOL TEANTN KOl TO OIOTIKO KAEWL. X& OAAEG TEPWTAOOCELS €ivar dvvotdv va yivel

e€ay@y” TOALATAMY TIGTOTOMTIKAV Kot KAEWIOV o€ éva povo apyeio PKCS#12.

H onpovpyio kodd kAewduwv Paciletar oty vVmapén korov cet amd "tuyaia” dedopéva yio va
Bonbnoet ot onpovpyio twv KA. [lap’ 6Ao mov de cvoyetiletal dueca pe ) onuovpyio TV
Kiewwwv PKI, Ba ypeiactovv avtd ta dedopéva apydtepa yro 10 FreeRADIUS.M € v yprion tov
OpenSSL Ba dnuovpynoovpe 115 mopapétpovg Diffie-Hellman yio 1 cvppetpikny dnpovpyia
KAEWLOV.

Apykd Bo TPEMEL VO ATOKTHCOVE SIKOMLOTO, VITEPYPNOTN (Superuser) Kot oV ONHovPYNGOVUE

10 @pdkero O6mov Bo tomoBenBoldv o mcTOomOMTIKO TNg CA, Ta dnudcta Kot WWTIKE KAEWLL TOV
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server, aéva apyeio dh yia 11 mapapétpovg Diffie-Hellman kot éva apyeio tuyaiog nuepounviag. Xt
nepintwon pog TomobeTovvtal ©6To @dkelo /etc/wireless, av Kot pmopodv va  Tomofetndovv
omovonmote pmopet va dafdocetl apyeio To Tpodypappa tov FreeRADIUS.

~/CA $ su

Password: admin

/root/CA # mkdir /etc/wireless
H avtiypaen tov onpociov kot 101mtikod KAEW0V Tov server kot 1o miotonomtikd g CA oto

@axelo /etc/wireless yivetan pe v akolovdn evioin:

/root/CA # cp cacert.pem server cert.pem server key.pem /etc/wireless/

‘Emerta dnpovpyovpe tig mapapétpovg 1024-bit Diffie-Hellman pe tv axéiovbn evioln:

/etc/wireless # openssl dhparam -out dh 1024

Kot téhog dnpovpyodue Eva toyaio apyeio mov Ba fondnoet ot dnovpyia TV KAEWOLOV:

/etc/wireless # dd if=/dev/urandom of=random count=2

4.2 IapapeTpomoinon tov FreeRADIUS

O FreeRADIUS 6mm¢ €yovpe mopatnproel Kol G€ TPONYOVUEVEG OOKNOELS OMOTEAEITAL OO
extev] apyela pvBuicewv. H puBrion avbevricomoinong WPA2 givon povaya £va modd pikpd detypa
TV duvaToTHTOV Tov. Emetdn ot apyikég pubpicelg etvan mapopoteg pe tig pubpiceig mov Ba £xovpe, ot

aAAayég Ba yivouv oe avTég eivar Ayeg .

Apywd avolyovpe 1o opyeto pvBuicewv radiusd.conf ce évav emelepyaotr) keyévov Kot

puBuifovpe Toug PakéAOVG oL Ba PAETEL O server pog.

23 prefix = /usr/local

24 exec prefix = §${prefix}

25 sysconfdir = ${prefix}/etc

26 localstatedir = ${prefix}/var

27 sbindir = ${exec_prefix}/sbin

28 logdir = ${localstatedir}/log/radius
29 raddbdir = $§{sysconfdir}/raddb
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30 radacctdir = $f{logdir}/radacct

31

32 # Location of config and logfiles.

33 confdir S{raddbdir}
S{localstatedir}/run/radiusd

34 run dir
35

36 #

37 # The logging messages for the server are appended to the
38 # tail of this file.

39 #

40 log file = $§{logdir}/radius.log

Eniong oto téhog Tov apyeiov £xet Tig axdAovbeg puOuioelg

1757 instantiate {
1758 exec

1759 expr

1760}

1761 authorize {
1762 eap

1763 files

1764 }

1765 authenticate {
1766 unix

1767 eap

1768}

1769 preacct {
1770 acct_unique
1771 files

1772}

1773 accounting {
1774 detail

1775 unix

1776 radutmp
1777}

1778 session {

1779 radutmp
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1780}

1781 post-auth {
1782}

1783 pre-proxy {
1784 }

1785 post-proxy {
1786 eap

1787}

‘Emeira Bo avoiovpe 1o apyeio pvbuicewv, clients.conf kot 6o TpocsBécovpe Tov router. O router
etvar o povog mpaypotikog teadtng tov RADIUS server. ®a ypnoiponomjcovpe v dievbvvon IP tov
router Kot €va 1oxvpo LOoTIKO To omoio Ba givor ko 0 "kwdwog" mwov Ba ypnoomrolel o router yio ™

cvvopdio Tov pe to RADIUS server.

H petapint) "shortname" ypnoytomoteiton yio Kotoypoen oto apyeio log, kot emopévoc pmopet
va éxel onowdnmote Tyun. Edv o tomog NAS (Network Access Server) dev vmapyet otn Aloto tov
apyeiov clients.conf, ypnowyomolovue o "other" yia Tomo NAS. X mepintwon pog to Linksys

WRTS54GL dev avrket.

client 192.168.2.2 {

# # secret and password are mapped through the "secrets" file.
secret = testinglZ23
shortname = wirless ap

# the following three fields are optional, but may be used by
# # checkrad.pl for simultaneous usage checks
nastype = other

}

"Enetta, aAlalovpe to apyeio users. [IposOétovpe Tic axkdiovBec ypapupés oo kdbe kAeldl meAdtn
OV ONUIOVPYNOAUE YPNCIULOTOUDVING G KOO OVOHO 0UTO TTOL TOPEXETOL [LE TO USEr name TOv

KAeW0100. [ pivopa amdppiyng LTopovLEe va TpochEécovpe 0Tt BEAoVE.

# users file for FreeRADIUS

winxp laptop Auth-type := EAP
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linux laptop Auth-type := EAP

DEFAULT Auth-type := Reject

Reply-Message := "Your Computer Isn’t Welcome Here!"

To embuevo oapyeio puvbuicewv mov ypewdletor oriayn eivar to eap.conf. AAAGCovpe To

default eap type oe TLS ot ypopun 23:

default eap type = tls

‘Enerta ot ouvéyeia mpocappolovpe tig pubuiceig TLS dote va avtamokpivovtal pe avtég mov

Kévape oto Tponyovueva Pripato:

123 tls {

124 private key password = admin

125 private key file = /etc/wireless/server key.pem
126

127 # If Private key & Certificate are located in
128 # the same file, then private key file &

129 # certificate file must contain the same file
130 # name.

131 certificate file = /etc/wireless/server cert.pem
132

133 # Trusted Root CA list

134 CA file = /etc/wireless/cacert.pem

135

136

137 #

138 # For DH cipher suites to work, you have to

139 # run OpenSSL to create the DH file first:

140 #

141 # openssl dhparam -out certs/dh 1024

142 #

143 dh file = /etc/wireless/dh

144 random file = /etc/wireless/random
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B Mépog Hapapetponoinon e€oropnov NAS kot (pnot@v

4.3 llopapeTpomoinon Tov router

Mo ™ mapovoa doknon ypnoomomoape to Linksys WRTS54GL pe evoriaxtikd firmware DD-

WRT v24 RC7 xou y1 avtd o1 6eXideg puBuicewv Ba dapépovv. Apyikd aikdlovpe otig pvbuioelg

acpareiog tov acVppotov dwtvov oe WPA-Enterprise 1 WPA2-Enterprise, kot mpocOétovpe

devBvvon IP tov RADIUS serverkot 1o StopotpalOpevo HUGTIKO OT®G SELYVOLV O TOPOKAT® EKOVEG.

Wireless

Basic Settings Radius Wireless Security MAC Filter Advanced Settings WDSs

Wireless Security wl0

Physical Interface wl0 SSID [Home] HWAddr [00:0F:66:D9:D3:82]

Security Mode

WPA Algorithms
RADIUS Server Address
RADIUS Server Port
RADIUS Shared Secret

Key Renewal Interval (in seconds)

WPA2 Enterprise >

AES *

192, 168 2, 130

1812 (Default: 1812)
testing123 = Unmask
3600

Save Apply Settings

Ewova 6 Emdoyn WPA2 Enterprise Mode
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Help

Security Mode:

You may choose from Disable, WEP,
WPA Personal, WPA Enterprise, or
RADIUS. All devices on your network
must use the same security mode.




Mua gikéva 0oV EAVETOL OVOAVTIKA 1) S10OIKAGTI0 OVTOAAAYG TV KAEWI®V gival | akoAovon:

EAP-TLS Handshake

STA AP AS
| L~
R
< RADIUS Access Challenge [EAP-Req]

EAP-Req [TLS-Start]

EAP-Resp [ClientHello(rand1)]

>
RADIUS Access Request [EAP-Resp]

<
RADIUS Access Challenge [EAP-Req]

<
EAP-Req [ServerHello(rand2) | server_cert |
client_cert_req | server_key_exchange]

-
EAP-Resp [client_cert | client_key_exchange]

>
RADIUS Access Request [EAP-Resp]

MK = TLS-PRF(“TLS-key", rand1, rand2)

PMK = TLS-PRF(MK, rand1, rand?2)

Ewova 7 Awdwcacio EAP- TLS

4.4 lMopopeTpomoino) Tov weratn Linux

Mo ™ obvdeon evog mehdtn pe Aettovpywd Linux pe ) ypnom g pnebddov aceareiog WPA 1
WPA2 amotteiton va givor eykatesmnuévo 10 Tpodypoppe wpa supplicant. ®o wpénetl va puOuoTtel pe
TIg axolovBec emAoyés oto. apyelo ".config" yia Tovg 00MYyoUC Kol TIC Oemapéc mov Oo
XPNOoTOmOovV:

CONFIG IEEE8021X EAPOL=y

CONFIG_EAP TLS=y
CONFIG_PKCS12=y
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#Make sure to include any other options you need as well

Oa TpémeL Vo, avocLVTAEOVIE KOl VO ETAVEYKATACTNOOVE To wpa_supplicant. ‘Enerta Oo mpémet
va onuovpyndei évag edrxelog oto mehdtn Linux 6mov Oa amobnkedoovpe tor SNUOCIO Kot 101WTIKA
KAeowd (apyeo PKCS#12) kan to motomomtikd CA. Xt mepintwon pog, ovtd to amobnkedovpe 6to

apyelo /etc/wireless.

‘Enerta S1opBdvovpe 1o apyeio "wpa supplicant.conf" kot TpocshéTovpe va TUAUO TOPOUOLO LE

10 0kOA0VO0, T0 oToio TPocdopilel Tig véeg pvBuicelg WPA2-Enterprise.

# WPA2-EAP/AES using EAP-TLS
network={
ssid="Home wpa"
key mgmt=WPA-EAP
eap=TLS
identity="1inux laptop"
ca_cert="/etc/wireless/cacert.pem"
private key="/etc/wireless/linux _laptop.pl2"
private key passwd="admin"
}

To medio "identity" mpénet va touptdlet pe 10 KOO OVOUA GTO TIGTOTOUTIKO TOV TEAATN KOt TO
xpNotn mov mpocdopicape oto apyeio FreeRADIUS users. Téhog emavekkivodpe to wpa_supplicant

KOl GLVOEOOOTE GTO JIKTVO.
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4.5.1 PvOpon wrehatn Windows XP (£€yKOTAGTOON TLGTOTON|TIKAOV)

"o tovg xpnoteg Windows amatteiton va ivon eykateotmpévo 1o WPA2 patch, to onoto pmopel
va Bpebet and to diktvokd témo g Microsoft. Metd v eykatdotacn tov patch, petagépovpe 10

motomontikd CA Kot to apyeio pl2 amd to server Tov 10 ONUIOVPYNCOLLE.

Apyikd, eykafiotodpe 10 motonomtikd CA ¢ EUmIoTn ovIoTTo KAVOVTOS OITAO KAIK TOV® TOV.

Certificate i]_)ﬂ

General | Detals | Certification Path

Certificate Information

This CA Root certificate is not trusted. To enable trust,
install this certificate in the Trusted Root Certification
Authorities store.

Issued to: Ca

Issued by: Ca

valid from 10/23/2007 to 10/22/2008

Install Certificate... | |
x|

Ewova 8 Eyxotdotaon g CA

Kdvte khk oty emhoyn "Install Certificate" kot olokAnpmote tov 0dnyd. ‘Enetta, kavte duthd

KMK 670 0pYelo pl2 TOV TEPIEYEL TO MGTOMONTIKO TOL TEAATN KOl TO KAEDT TOV KO EYKATOGTNOTE TO.
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Certificate Import Wizard ﬁ

File to Import
Spacify the file you want to import.

File name:

Gwinnp_lapiop pi12| Browse, ..

haote: More than one certificate can be stored in 5 single file in the following formats:
Personal Infor mation Exchange- PECS #12 (PRX, P12)
Cryptographic Masssoe Syntax Standard- PKCS #7 Certificates (P7ER)
Micrasoft Serlalized Certificate Store (S5T)

< Back MNaxt > Carcal |

Ewova 9 Eykardotaon tov KAEWOIDOV TEAATOV
Eodyete 10 K0d1kd mpdoPaocng Yo T0 TPoo®wmiKd KAEWL Tov TeAdtrn. Edd mapéyetor | emAoyn o
Kodwog tpdsPaong va eledyetal kabe popa TOL YPNCLUOTOLEITOL TO KAEWL, OAAL GTNV TEPITTMON [LOG

dev gtvan avaykoio Prpa.
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Certificate Import Wizard ﬁ

Password
To maintain security, the private key was protected with a password,

Type the password for the private key.

Password:

kbR b ¢-o-|

| Enable strang private key protection. You will ba prompted every time the
private key is used by an application if you enable this option,

[ Mark this key as exportable. This will allow you to back up or transport your
loeryes at & later time.

< Back Hext = Carval |

Ewova 10 Kwdweog [TpooPaong ITerdtn

"Emtetta a@fvoupLE TO AELITOVPYIKO VO OTOPOGIGEL TOV B0 0mOONKEVGEL TO TIGTOTOUTIKO.

Certificate Import Wizard ﬂ

Certificate Store
Cartificate stores are system areas whera certificates are kapt,

Iindows can automatically sslact a certificate store, or you can specify a location
* sutomatically select the certificate store based on the type of certificate

(" Place all certificates in the following store

=

< Back Maxt = Carcal |

Ewova 11 AmoBnkevon tov KAEWO1DV TEAQTN
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4.5.2 POOmon nehatn Windows XP (pvOuron ocvvoeonc)

A@oU €YKOTACTNGALE TO TIGTOMOMTIKA, AVOiyoLpE TV avalTnon TOV AcVUPUATOV. SIKTH®V Kot

emiéyovpe to "Change Advanced Settings".

il Wireless Network Connection X
Network Tasks Choose a wireless network
ﬁ Refresh netwiork lisk Click an itern in the lisk below bo connect ko a wireless nebwark in range or ko get more
information.
<2 Set up a wireless network ({ )J Home ¥alidating identity fﬂ?
far a home or small office ?
"_f Security-enabled wirgless network (WPAZ) II“I
Related Tasks ({i}:l O
: | & se - il
i) Learn ahout wirsless 't Security-enabled wireless network (WPAZ) all
networking 1Y) ONTelecoms
iff Change the order of ? |]
preferred networks Unsecured wireless network Iﬂu[l
"%9 Change advanced ({ };l koen
settings
Unsecured wireless network u[l[luﬂ
Conneck

Ewova 12 AwaBéoipa acvpuato diktoa

Yty emhoyn "Wireless Networks", motdpe "Add" oto Preferred Networks.
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- Wireless Metwork Connection Properties |E| E|

| General | “wireless Mebworks |,|'l‘.,|j-.'.'an|:e|j|

[#]iLze Windows to configure my wireless network, settings

Avnallable networks:

To connect to, dizconnect fram, or find out more information
about wirelesz networks in range, click the button below.

Wiew Wireless Metworks

Preferred networkz:

Automatically connect to available netwarks in the order listed
below:

ﬁ' Home [Automatic] Move up

b e dowen

Add... ][ Bemove H Froperties ]

Learn about getting up wireless netwark
confiquratior, =

[ ] H Cancel ]

Ewoéva 13 Tpoxwpnuéveg Pubuiceig

Ewsdyovpe v SSID 1ov router ko aAAdlovpe v avbevtikomoinomn tov diktvov oe WPA2.
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Home properties

Azsociation | Authertication | Connection

M etwark hame [S510): | Horme |

Wirelesz netwark key

Thiz netwark requires a key for the fallowing:

Metwark Authentication: WA Z L
Data encryption: gﬁ:rr:ad
WP,
Metwork, ke WRAPSK
Confirmn network, key:

F.ey index [advanced):

The key iz provided for me automatically

Thiz iz a computer-to-computer [ad hoo) netwark; wireless
access pointz are not uzed

L QE. ] [ Cancel

Ewova 14 PHOuon WPA2

Yty emhoyn] "Authentication", matdype Properties kdtm ond to EAP Type.
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Home properties

Azzaciation | Authentication | Connection |

Select thiz option to provide authenticated network, acceszs for
wirglezz Ethernet networks,

Enable IEEE 8021+ authentication for thiz netwark,

ANl - rnart Card or ather Certificate v |

Authenticate az computer when computer information iz available

[] Authenticate as guest when user or computer infarmation is
unavailable

L QE. ] [ Cancel

Ewova 15 POOpion EAP

Emiléyovpe ™ CA amd ) Alota, kot emAéyovpe "Use a different username for this connection".
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Smart Card or other Certificate Properties E|f$__(|

“Whern connecting:
() Use my smark card
() Uze a certificate on this computer
Ilze simple certificate selection [Recommended]

Walidate server certificate

[ ] Conrect to these servers;

Truzted Boot Certification Authorities:

[] Ciw HET SecuraMet Ca, Class B
] Ctwf HET Secure et Ca Foot

[] Ctw HET Secureb et Ca SGC Foot
Ca

] cat

[] CC Sigret - FootCa,

] CERTICAMARA 5.4,

[} Cerlific:adn de la Clave Principal
< |

[>

hd

[ Wiew Certificate ]

[]Usze a different uger name for the connection

[ OF. H Cancel ]

Ewéva 16 Emhoyn motomointikol

Téhog Iatape OK. Avoiyovpe méAr tnv emdoyn wireless networks kot cuvdedpoote 6to véo

AcQOAEC OlKTLO €0V OAeS o1 pLOUICELS £XOVV YivEL COGTA.

4.6 Anpovpyia ovvoegons ko wapatipiot Tov log tov FreeRADIUS server

Tpééte oe debug mode to Radius server kot mpaypatomomote pia véa ohvoeon pe ) nébodo mov

TEPLYPAPNKE TPONYOLUEVOC Kol kaTaypdyte 1o log tov. Ilapatnpnote to Pripato cHvoeong kot

OVTOAAQYNG UMVOLAT®V.
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‘Enerta gykataotote va pun €yKupo TIGTOTOMTIKO Kot emavaAdPete T dadkacio. Na yivet
KaToypaen tov log kot £merto vo yivel o GOYKPIoN UE TO apyIKO. LYOMACTE TIS OPpOPES GTO OVO

log
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Kepairarwo 7 Case Study Hotspot

210 mdpov Keparowo, o peletnoovpe ™ dnuovpyia evog Hotspot pe yprion tov FreeRADIUS

server Tov £yovpe pubuicel 1o KeQAAato 5 kot Tov Aoyispkoy Microtik RouterOS.

7.1 Evocayoyn

7.1.1 T eivar To Hotspot

To Hotspot eivar éva acvppoto onueio mpdsPacng 6to AadikTvo. XNV TPOYHOTIKOTNTO, OEV
elvar amAdg éva onueio, aAAG pio Teployn 1 OMOl0 KOAVTTETOL GO GUOKEVEG OV EMITPETOVY KO

SwayepiCovtal TNV acVpUT TPOSPOCT TV YPNOTOV GTO d1AOTKTLO.

‘Eva. Hotspot pmopetl va €xer gpféleto amd pepukd pETPOL Kol Vo GTACEL OKOUN KOl OPKETA

YMOpETpa KdAvYNG, oV avtd glvar emiBounto.

7.1.2 lIpooPaon oto Hotspot ko yprjoeis Tov

H npdécofaon oto acOpuato diktvo eivar duvatny omd €va 6OVOLO CLOKELGOV GLUPATOV UE TO
KOTAAAN O TPOTOKOAAD EMKOV@VING, OT®S PopnTol vToroylotés (laptops), £Eumves GLOKEVES YEPOG

(handheld PDAs, qAépmva KAT), acOpUOTEG KAUEPES Kol 000VEG TNAE-TPOPOATS K. AL

"Evag ypnotg, eKUETOALEVOUEVOS TIG SVVOTOTNTES TTOV TOV TOPEYXEL 1] ACVLPUOTY GVVOEST TOV UE
10 hotspot, eivon og Béomn vo. TPAYILATOTOMGEL GTOV VTOAOYIGTH TOL OTOLUONTTOTE EPYACia £YEL GYEON

pe to Internet cav va ftav 610 GRiTL TOL 1) GTO YPAPELO TOL.

Avto onpaiver 6Tt 0 ¥pNoTNG Tov hotspot pmopel va TO YPNOLLOTOMGEL Yo TG oKOAoLOEG

gpyooieg:

e [TAonynon oto dwdiktvo (Web surfing)
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e Avtaliayn apyeiov Kot online emkovovia petadd TV xpnoTOV

e IIpdécPaon oe epapuroyéc moAveactkov mepieyouévov (multimedia), yio ™ Aqym €oOvVoV,

d1dpacTikoy Bivieo Kot LOVGIKNG
o ANym evUEPOTIKOD 1) EKTOOEVTIKOV TEPLEXOUEVOD

e H emyeipnomn mov Tpoceépel T0 ACVLPUOTO OIKTVO GTOVG EMIOKENTEC KO TOVG TMEANTEC TG,
UTOpEL Vo TO YPNOUOTOUOEL Y10, VO ovortTOEEL pio ogpd vanpectdv. Ot vanpecieg aVTEG

pmopet evOEKTIKA va TepAapévouv:
o TIpofoin unvopdTmV S10PNUGTIKOD TEPLEYOUEVOL
e Ynnpeoiec yuyaywyiog
e Ynnpeoieg mov Pacilovtal ot yewypapikn tomobesio Tov ypno

e Avtouatn Ayn N mopoyn eEEOIKEVUEVAOV dEFOUEVMVY KO TANPOPOPLOVY, TOV oyeTIlovTal pe
TOV KOALTTOUEVO OO TO OACVLPUOTO OIKTLO YDPOo Ko pmopel vo a&lomomBovv 1060 amod

EMOKENTEC, OGO KOl OO TOV TAPOYO TOL AGVPUATOV OIKTVOV

7.2 Anuovpyio Hotspot

7.2.1 lapaperponoinon FreeRADIUS Server

Mo v Aettovpyia Tov Hotspot amapaitntm mpoindBeon eivor n mpocsOnkn TV ¥pPNOTOV GTOV
RADIUS server koBng kot 1 dnAwon tov dpoporoynt) mov Oa Aettovpyel g NAS ko og Access

Point.

Apykd TpocsBétovpe T devbvvon tov AP dote va €xel mpdcsPaocn otov RADIUS server. ' va

10 eMTOHYOLUE AVTO TPocBETovLE TIG aKOAoVOES Ypappég oto apyeio clients.conf

client 192.168.2.129 {
secret = testingl23

shortname = hotspot
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nastype = other

Eniong yw va vrdpyet dvvatdmra dayeipiong tov xpodvov mpocPacng TV TEAATMV TPENEL VO
pvOuotel KatdAAnia kot to apyeio radiusd.conf dote vo givor duvarn m ypnon Tov epyoreiov
RIm_sqlcounter mov sivor mpogykateotnuévo. Apykd dnpovpyodue €va apyeio KEWEVOL UE TNV
ovopaoio sqlcounter.conf 6to 1610 @dKelo mo¥ givarl gykotestTuévo Kot 0 apyeio radiusd.conf, to

oTo10 €yl T0 akOAoVOO TTeplEXOUEVO Y10 TN Mysql:

sglcounter noresetcounter {
counter-name = Max-All-Session-Time
check-name = Max-All-Session
sglmod-inst = sqgl

key = User-Name

reset = never

query = "SELECT SUM (AcctSessionTime) FROM radacct WHERE UserName='S${%k}'"
}

sglcounter dailycounter {

driver = "rlm sglcounter"
counter—-name = Daily-Session-Time
check-name = Max-Daily-Session
sglmod-inst = sglcca3

key = User-Name

reset = daily

query = "SELECT SUM (AcctSessionTime = GREATEST ( (%b =
UNIX TIMESTAMP (AcctStartTime)), 0)) FROM radacct WHERE UserName="%{%k}" AND
UNIX TIMESTAMP (AcctStartTime) + AcctSessionTime > '%b'"

}

sglcounter monthlycounter ({
counter-name = Monthly-Session-Time
check-name = Max-Monthly-Session
sglmod-inst = sglcca3

key = User-Name

reset = monthly
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query = "SELECT SUM (AcctSessionTime = GREATEST ( (%$b =
UNIX TIMESTAMP (AcctStartTime)), 0)) FROM radacct WHERE UserName="%${%k}" AND
UNIX TIMESTAMP (AcctStartTime) + AcctSessionTime > '%b'"

}

‘Enerta ovumepiiapfavoovpe tov mapondve apyeio oto radiusd.conf mpocsOétovtag pia ypopun

oto tunua modules{ }

modules {
SINCLUDE ${confdir}/sglcounter.conf

}

Eniong mpénel va mpocteBodv o1 ovouacieg mov mepiéyovtatl oto sqlcounter oto tufpa authorize

OT®G PaiveTol TopoKAT®:

authorize {

noresetcounter
dailycounter
monthlycounter

}

Mo oAy emeénynon TV Topomdve EVIOADV gival 1) akoAovon:

e noresetcounter: O petpnmg O0€v EmMOvVEKKIVEITOL TOTE, UMOpel va ypnowyomombel yio
ouvO0oVC  [e-  mEmepacuEvn  dudpkew (T Yo xpnom  Koptov
TPOTANPOUEVOV XPOVOL)

e dailycounter : O petpnmc emavekkiveitar kabnuepvé, pmopel va ypnopomombetl yo
KaOnpepvo éleyyo mpocPaong (my. 3 dpec NuepNoing)

e monthlycounter: O petpnmg emavekkweitor pnviaimg, pmopet vo ypnowomombel v

TEPLOPIOUO TG Unviaiog TpdsPaong (.. S0 dpeg avd pnva)
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Oecwpope 6t 0 RADIUS server éxet pvBuiotel katdAinia yu vo ypnolponoiet t Mysql og
Bdomn dedopévav TV YPNOTOV TOL OTWG £XEL TEPLYPAPEL EKTEVMOS 0TO KEQAALO 5. T TV mpocHNKm
xpnot®v ot Paon oedopévav Ba ypnoonombel to epyoreio phpMyAdmin 1o omoto mapéyet
dwyeiprong g Mysql péoo ypaeukod mepifdiiovtog amd to euAlopetpnty (browser) tov Linux

server. Eva mapdderypo dnpovpyiag ypnotn eivon to akdAovbo:

Apywd mpocBétovpe évav yprotn pe ovopo “9” kol kmowod mpodsPacng “9” mov Tov mapéyeTan
npocPaon ywo pio dpa Kot HETA TO TEAOG TOL YPOVOL avToL Ba arocuvoebel amd to cvoua. o v
viomoinon oavtod M mpocsHnkn Tov ypnot Oa yivel ot katoyopnorn radcheck kor Ba eiocaybel
emmAéov 10 medio “Max-All-Session” mov OTMC TPOUVAPEPONKE TPOCPEPEL GHVOIO LE TETEPACUEVT

OLapKELL.
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p'.:; 192.168.2.130 [ localhost / radius / radcheck | phpMyAdmin 2.11.0 - Windows Internet Explorer,

@; - |g, http: /1192, 168, 2, 130/phpMyadmin/index. php?db=radiusitoken=20658e0f0d7bFbed2el Vl +y || X | | P~
File Edit Yiew Favorites Tools  Help
S 4 I%l:l@mm sglcounter - FreeRd. . ‘@192.168.2.130!I0cal... x ]_I i Home ~ [ d=h Print = |=2F Page ~ C Tools -
Sshow - [[30 row(s) starting from record # [0 ~
wwm in | horizontal b | mode and repeat headers aﬂer cells 1
Sort by key:|NDne V|
~T— id UserName Attribute op Value
Database o # X 1 User-Password =  zydaw7
| radius (3) v| ] # X 21 User-Password = daxust
O # X 3 2 User-Password = h2foda
radius (9) -
] # X 4 3 User-Password =  Gyipe
B nas O # X 5 4 User-Password = wehisy
E ::32Eik g # % 6 5 User-Password = Ostaky
B radgroupcheck O # X 1 6 User-Password = vigeba
E ::Eirgsgrepw O # X 8|7 User-Password = cOfoga
B radpostauth g # X 9 8 User-Password =  3ojyry
E Liir;?gup O # X 12 9 User-Password = 9
] # % 13 9 Max-All-Session = 3600 B
1t Check All / Uncheck All With selected: # ¥
Show - | |30 row(s) starting from record # D
in [ horizantal | mnda and reneat hasdars aftar[100 | ralls hd
& Internet H100%

Ewéva 17 Ewcaymyn ypriotn ot Pdomn dedopévav

Eniong éva dAho ypnotuo medio ot Paon dedouévov eivar to radacct émov kataypdgovtal ot
oLVodoL Tov £yovv Tpoypatorombel Kot mANpogopies yu avtéc omwg yio mapdostypo to NAS mov
TPOYLOTOTOINGE TN GUVOEST], OLAPKELDL GLVOOOL, YPOVOG Evaping Kot ANENG Kol TANpoPopies yio To
TEAATN TIOL TN TPaAyHOTOTOINGE OTmg dvopa xpnotn kot dievbvvorn MAC. 'Eva dgiypa tov mopoamdveo

gtvo n axoAovin ekdva:
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(= 192.168.2.130 / localhost / radius / radacct | phpMyAdmin 2.11.0 - Windows Internet Explorer

@.\_; - ‘@, http:/f192, 168, 2, 130/phpMyadmin/inde:x. php?rdb=radiusatoken= V‘ 5| | % ‘ | 2|
File Edit wiew Favorites Tools  Help
W (23] @rmsdcounte. .| @ 102,08, x| | frome - ) dhFnt [ Page ~ (G Tooks ~
Ca M
phpilyAdimnin RadAcctld 17 3
AcctSessionld 80500023
AcctUniqueld
UserName 9
Database Realm
radius (9) v NASIPAddress 192.168.2.129
NASPortld 2152726563
radius (%) NASPortType Wireless-802.11
AcctStartTime 2008-06-28 08:02:41
g ::jﬂc o AcctStopTime 2008-06-28 08:03:41
B radcheck AcctSessionTime 60
B radgroupcheck AcctAuthentic
B radgroupreply Connectinfo_start
g ;zj:fﬁzluth Connectinfo_stop
B radreply AcctinputOctets 13055
B usergroup AcctOutputOctets 61678
CalledStationld hs-wlan
Calling Stationld 00:0F:66:6D-EE-AZ
AcctTerminateCause User-Request
ServiceType
FramedProtocol
FramedIPAddress 192.168.0.195
AcctStartDelay 0
AcctStopDelay 0

XAscendSessionSvrKey NULL
Check All / Uncheck All With selected: #* X

[ Show : ] ‘3[] | row(s) starting from record # I:l

in|verti|:al ¥ | mode and repeat headers after
1100 | cells v
€D Internet F100% v
Ewova 18 Asgtypo otoyeimv KOTOY®PNONG radacct
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7.2.2 lapauetponoinoen Eéoniicuov Hotspot.

To Aertovpywkd Microtik RouterOS eivor puo epmopikn €kdoon Aettovpyikov UNIX mov kvpilo
oTOYO0 £XEL TN UETATPOTN EVOC DTOAOYIOTH GE OPOLOAOYNTH HE EMTAEOV dVVOTOTNTEG OTMG AgtTovpyial
teiyovg mpootaciog (firewall), dwyeipiong evpovg Ldvng, Aettovpyld acHppatov onueiov TPOGRacNS
(wireless access point), ToAn hotspot, VPN server kot moAAég dAhec. H eykatdotact tov Aeitovpykod

umopel va yivel eite o€ £101k6 e£omAiopd (Routerboard) eite g vroAoylot| teyvoroyiag x86.

21 mepintwon pog ypnoponombnke évag vroAoytotg teyvoroyiog Pentium II Celeron 333MHz
pe 64 MB RAM, oxAnpo dicko 8 GB, képta ductbov Ethernet 10/100 Mbps Level One kot acOppatn
képta Oowtoov 802.11b/g Netgear WG311 vl mov dwbéter vmoompilopevo Atheros Chipset.

AxolovbBoHV LEPIKES POTOYPUPIEG TNG 1O10KATACKEVTC TOL KATOUOKELAGTNKE Y10l TO AOYO avTo.

Ewéva 19 Id1okatackevry AP Hotspot
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Ewéva 20 Ecotepikd [do0katackeung

7.2.2.1 Apywn mrapapetrponoinoen Microtik RouterOS

Apywcd puBuilovpe to AP Interface. Aivovpe to emBountd SSID kot StoAéyovpe T0 KOVOAL TOL
pog Boredel. Onwg paivetor Kot 6TV TopaKATO kv oav ovopa dtktvov (SSID) &yovue ddoet 10
UNIPI-HOTSPOT, kaBd¢ kot o 1pdémog Aettovpyiag g acvppotns kdptag (mode) eivor 1o AP
bridge. Emiong opilovpe kat to kavail Aettovpyiog tov Hotspot pog mov ot mpokeévn mepintmon

elvat o kavaal 1 (2412 MHz)
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= admin@192.168. 2,129 (MikroTik) - WinBox v2.9.6

fErEeEs M Interface <wlan1 > %]
Wirelesz .
General ‘wireless | [Data Ratez  Advanced WDS
Bridge
PP Radio Name: |[IIIEEEEEyLEE Cancel
IF ¥ B Hotspot Mode: Iap bridge ﬂ Apply
Pt M Wireless T : :
orks SSID: |7|UNIF'I Hatzpat Disable
[lueues Interfaces |.-'-‘«cc Band: |2.4GH2-EHG ﬂ lm'
R FERIF
N v Frequency: |2412 ﬂ
system [Name . cy) 3510
Files a-owlan Sean List: [ E—— I:Z UNIFI-Ho..
Laog X |s-+uilan Secunty Profile: Idefaull ﬂ i z | MikroTik
—
Users Frequency Mode: Isuperchannel ;I Shiff...
R County: [ro_couny_et -]
Tools [ Antenna Gain: |EI dBm
Mew Terminal
Telnet DFS tode: Inu:une ;I
s Default Fx Fate: |_| bpz
Certificate
) Default Tx Rate: |_| bpz
I ake Supout.rif
b arwal v Default &uthenticate
E it [v Default Forward

Ewova 21 PHOpon AP Interface

‘Eneita mpémer vo opicovpe 115 devbBovoelg IP yuo v evovppatn kot acOPUOTY OlETOQN
etherlkot wlanl avtiototrya. Avtd opiletor OTMG PaiveTal KO 6TV TOPAKAT® gkOVa ot KapTtéAa [P
-> Addresses. Xt mepintmon pog M evovppotn demaen £xet devbuvorn 192.168.2.129/24 wour n
acVpuartn 192.168.0.200/24.Yro dAAeg cuvOnkeg pumopel va kabopiotel éva pikpodtepo subnet yio to

GUVOAO TMV OGVPUAT®V YPNOTOV.

76



= admin@192.168.2.129 (MikroTik) - WinBox v2.9.6

]|«

Interfaces
Wireless

Bridge

FPFP
IP ¥ | Addreszes

Parts

Hueues
Dirivers
System

Files

Log

SHMP

Izers

Radius

Toals

MNew Terminal
Telnet
Password
Certificate
tdake Supout. rif
L ETNE]

Euit

Routes

Fiool

ARP

YRRP
Firesall
Socks
IPnF
Traffic: Flow
Accounting
Services
FPacking
Meighbors
DHS

Progy

DHLCP Client
DHCP Server
DHCP Relay
Huotzpot

IPzec

B Address List

#[=] [][%] el

(=13
il

|.-“-‘-.|:I|:1ress

o 192.168.0.200/24
or 192.168.2.129/24

Ewéva 22 Opiopdg d1evbiveemv IP yio tnv evohppotn Kot acOPLOTY SET0PN

Enopevo Prpa gtvon  pubuion tov wivaka dpopordynong dote va pmopet o Hotspot va mpoceépet

npocPaocn o1o Stadiktvo. Avtd opiletor OTmMG PaiveTol Kol 6TV Topakdt® ewdva ot Kaptéia [P ->

Routes. Exel opilovpe un otatiky dpopordynon 0.0.0.0/0 pe woin 192.168.2.2 1 omoia givor Kot 1) TOAN

OV oG TopEYEL TPOGPaoT 6To S1adiKTLO.
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Interfaces
Wirelezs

Bridge

IF ¥
Forts

HQueues

Drivers

System

Files

Log

SMMF

Uszers

Radius

Toolz

Mew Terminal
Telhet
Pagsword
Certific:ate
take Supout.nif
Marual

E it

Addreszes

| Routes

Poal

ARF

YRRFP
Firgswall
Socks
UPnF
Traffic: Flow
Accounting
Services
Facking
Meighbors
DMS

Prosy

DHLCP Client
DHCP Server
DHCP Relay
Hotspat

IPzec

= adminz192.168.2.129 (MikroTik) - WinBox v2.9.6

Bl

M Route List

#|=] [7][x] [=]

|Deatinatiun i |Gatewa_l,l

Pref. Source

Diztance

Interface

45 0000
DAC P 132165.0.0/24
DAC P 132165.2.0/24

192.168.2.2

Ewova 23 PHOuon tov wivaka dpoporoynong
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152.168.0.200
152.1688.2.129

etherl
wilan
etherl




7.2.2.2 Tllapapetrpomoinon Hotspot

Apob oloxkAnpacope T Poacikég pvbuicelg yia ) oot Aettovpyio Ttov AP, cepd €xer
pOBon g Aettovpyiag Hotspot. Ot puBuicelg Bpiokovian oty kaptéra [P-> Hotspot Xto mapdBvpo

tov Hotspot Service kot oto tab servers matdyple setup kot émetra emleyovue to interface tov AP.

™= admin®192.168.2.129 (MikroTik) - WinBox v2.9.6 M=

T

Interfaces
Wireless
Bridge
FFF

IF 2
Parts

I Hotspot

Servers ‘Users Active  Hostz  IP Bindingz  Service Portz | "Walled Garden  Cookies

IE”E‘ | Frofiles || Setup |

33 Pool | Profile |.-'1‘u:|dresses |
|-2 hzprafl 2

[ueues o -
t interface to run HotSpoat an

HotSpat Interface: &

Dirivers
System ¥

Files

Log

‘ Back || Mext || Eancel‘
SMMP

zerz
Fadiuz
Toolz ¥

MNew Terminal
Telnet
Password
Certificate

b &k Supout. rif
I arial

Exit

Ewéva 24 Emhoyn diemapng yia Aettovpyio Hotspot.

‘Enerta oty emdpevn emioyn spoaviCetar n mposmideypévn devbuvon IP mov €xovpe ddoel oty

acVpuatn demaen Tov AP, omdte do¢ yperaletar kopio aAloyr. [Totdpe next.
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= dmin@192.168.2.129 (MikroTik) - WinBox v2.9.6

Interfaces
Wireless
Bridge
FFF

IF

Ports
Hueues
Dirivers
Syztem
Files

Log
SHP
Izers
Radius
Tools
Mews Terminal
Telnet
Pazzword
Certific:ate
kake Supout.rif
b anial

E it

M Hotspot

IE”E' @| Profiles || Setup |

Local Address of Nebwork: | (RN iR(aiE

¥ M azquerade Metwark

‘ Back || Mext || Eancel‘

B(=1E
[

Servers ‘Llsers Active  Hosztz | [P Bindings  Service Porte | "Walled Garden  Cookies

zz Pool | Profile Addrezzes

|-2 hzprafl 2

Ewova 25 H mpoemileyuévn dievbuvon IP mov éyovpe SdoeL oty acupuoTn

demagn tov AP

H apéomg emdupevn emhoyn eivar o opiopdc €bpovg devbhveewv mov pmopodv va Tépovv ot

acvppatol ypnotes Tov Hotspot. Xt mepintmon pog 1o €0pog avtod givor 192.168.0.1- 192.168.0.199.
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= admin@192.168.2.129 (MikroTik) - WinBox v2.9.6

Interfaces

Wwirelesz

I Hotspot

Bridge
PEP Servers |Llsers Active  Hoste [P Bindingz:  Service Ports | “Walled Garden  Cookies

P " IE“E' @‘ Frofiles || Setup |

Forts |Name 4 |Interfac:e |.£‘-.du:|re&s Poal |F'ru:ufi|e Addreszes ...

i he-wlan wland hz-pool-2 hzprofl 2
[ueues

Dirivers

Il Hotspot Setup

Syztem ¥
Set pool for HotS pot addr

Files
Log Address Pool of Metwark:

SHMF

Uszers
Radiuz
Toals ¥ ||

| Back || M et H Eanu:el|

Hew Terminal

Telnet
Password
Certificate

M ake Supaut.nf
bt arisal

E it

Ewéva 26 Evpog devBivesmv IP achpuatov ypnotov

>11G emdueveg 600 emhoyég opilovpe av Bo ¥PNGYLOTOMGOVIE TIGTOTOMTIKA Y10, TNV TOVTOTOINGM
TOV ¥pNotdv kot tov optopd SMTP server yio v AMyn tov unvopdtov e-mail mwov pmopel o
daeptotg va AaPet amd toug teldteg Tov Hotspot. Xtn cuykekpiuévn mepintwor Ogv pnoLLOTOIOVUE
TGTOMOUTIKG, OndTE emAéyovpe “none” kot dev Eyovpe SMTP server omdte aprvovpe TNV ETAOYY

T G EXEL

>mv endpevn emhoyn opiCovpe v devBvvon IP tov DNS server mov Ba e§umnpetel toug meAdTeg

tov Hotspot. H d1e08uvon avtr) toug yveootomoteital katd tn cvvdeom toug e to Hotspot.
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= admin@192.168.2.129 (MikroTik) - WinBox v2.9.6

Interfaces

Wwirelesz

I Hotspot
Bridge
PEP Servers |Llsers Active  Hoste [P Bindingz:  Service Ports | “Walled Garden  Cookies

P " IE“E' @‘ Frofiles || Setup |

Forts |Name 4 |Interfac:e |.£‘-.du:|re&s Poal |F'ru:ufi|e Addreszes ...
i he-wlan wland hz-pool-2 hzprofl 2

[ueues

Drrivers
Il Hotspot Setup
Syztem ¥

: -onfiguration
Files

Lag DNS Servers: |192168.2.2

L3

SHMF

Uszers
Radiuz
Toals ¥ ||

| Back || M et H Eanu:el|

Hew Terminal

Telnet
Password
Certificate

M ake Supaut.nf
bt arisal

E it

Ewova 27 Opiopdg tov DNS servers

"Enerta opiCovpe 10 tomikd DNS ovopa g vanpeoiag tov Hotspot. Avt| ypnoyiomoteital povo

TOTKG OTtOTE Umopet va £xel omotodnmote Ovoua, £6tm 0Tt £xet dvopa “hotspot.boo”
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™ admin@192.168.2.129 (MikroTik) - WinBox v2.9.6 M=

T

Interfaces
Wirelezs

Bridge
PPP Servers |L|sers Active  Hostz P Bindings  Service Portz | Walled Garden  Cookies

P I E‘EI @| Profiles H Setup |

Forts |Name £ ||nterface |.ﬁ.ddress Pool |F'r0fi|e Addieszes ...
i hz-wlan wilan hz-poal-2 hzprofl 2

I Hotspot |z|

Gueues
Drivers

System ¥

Filez

Log DRE Mame: Ihutsput.hoo
SHP
Izers

Radius
Tools ¥ Il

Mews Terminal

‘ Back. || Mext || Ean:el‘

Telnet
Pazzword
Certific:ate
take Supout.rif
bl anual

E wit

Ewéva 28 Opiopdg DNS ovopatog vanpecsiog Hotspot
Téhog opilovpe évav Tomud YENOTN Yo TV elcodo oty vrneeata Tov Hotspot yla Adyoug donipng.. BEotw

0 yeNno|g eivar 0 admin pe xwdwod mpocPacng 123

Il Hotspot Setup [ ﬂ

Create local HotSpat user

Mame of Local HotSpot User: Ia-:lrnin

Password for the User. [123

| Back || Mext || Cancel |

Ewéva 29 Opiopdg tomukod ypnom
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7.2.2.3 Hopaperpomoinon Hotspot — PHOpion emkowvmviag pe FreeRADIUS

['a ™ pvOuion Aertovpyiag pe to FreeRADIUS, apywd emAéyovpe amd 10 pevod tov Hotspot v
emoyn Profiles kot dtaAéyovpe 10 mpoeik mov dnpovpyncoe oo mponyovueva Prparta. ‘Ereita oto
poil dSwdéyovpe 10 RADIUS ko evepyomotovpe tig emroyéc “Use Radius™ kot “Accounting” kot og

NAS-Type emthéyovpe “19(wireless 802.11)”

™ admin@192.168.2.129 (MikroTik) - WinBox v2.9.6 =13

T

Interfaces
Wireless

Bridge
PPP Servers ||_|SEIS Active  Hostz IP Bindings Service Porte | Walled Garden  Cookies

P I E”E‘ EH Profiles H Setup |

Prorks

M Hotspot

Address Pool | Profile Addresses...

[ueues

Diriveers

Systemn r + | DNS Mame

& default
& haprof1 hotzpot. boo v

Files

Log

W fccounting
ShMP Appl
Interm Update: FIDD:D'I:DD

zers

B MAS Port Type:

Tonls ¥

Mew Terminal

Telnet
Pazzword

Certificate

b ake Supout.nif

b aral

E it

Ewova 30 PHOon emioyng Radius yia avBeviikomoinon

H televtaio pvBuion eivon o opopodg tov RADIUS server oto AP. Avtd yiveton oty emidoyn

“Radius”. Opifovpe 6t n vnpeoia Oa ypnoyomombei pdévo oe Hotspot ko opiCovpe ) devbuven tov
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FreeRADIUS server kot to dwapotpaldpevo puotikd, mov ot mepintwon pog eivon 192.168.2.130 won

testing123 avticTtouya.

= admin@192.168.2.129 (MikroTik) - WinBox v2.9.6

Interfaces
Wirsless

Bii M Radius Server =192.168.2.130>
ridge

General | Status

ﬂ| |Sewic:e )
IP H hatspot ~ Service Cancel
Parts I ipood [ login
W hotspot [ wireless Apply
™ telephory [ dhep

[ueues

Difveis Dizable

Called ID: [

Swyztem Coarmment

Files Drarnair: |_|
Laog Address: |1 921682130

Copy

Femove

SHMP Secret: Itesting'l 23
zerz

Rezet Statuz

Fadiuz Authentication Port: |1 a1z

Tools Accounting Port: |1 g13

Mew Terminal Timeout: | 300 ms

Telnet

Pazzwaord [ &ccounting Backup

Certificate g I

b ake Supout. rif dizahled
b anual

E it

Ewova 31 PHOuon RADIUS server

85



7.3 Hapdosrypa Agrtovpyiog Hotspot

Apya avalnroope to AP pe v SSID tov Hotspot pog. X nepintwon pog to Hotspot exer SSID
“UNIPI-Hotspot”

i Wireless Network Connection |X|

Network Tasks Choose a wireless network

ﬁ Refresh network. list Zlick an item in the list below ko connect ko a wireless netwark in range or ko get mare
information,
<2 Set up a wireless netwark ({ }J Home Automatic iff
for a home or small office ﬁ
Unsecured wireless network, IIII“

Related Tasks UNIPI-Hotspot

i) Learn about wirelass

networking nat e

1= tl:l

% Change the order of
preferred networks

"g‘h Change advanced
settings FRITZ!Box Fon WLAN 7140 Annex A&

({TJ

"f Security-enabled wireless netwaork, (MWPAZ) |]|]|]|][|
CONNME AB

({TJ
% secur | 10]
i Securitv-enabled wireless network, (WPA) ol

koen

(ﬂiﬂ )

Ewova 32 Avalnmon Hotspot

AoV yivel 1 obvdeon avoiyovpe tov Internet Explorer kot Oo pog epgavicel mv apyikr] celida
omov Ba dvoua ypnot kot Kodkd mpdsPacng ya va. cuvoedovpe. ‘Eotm 0tt cuvoeduoote pe dvoua
xPNoT “9” Ko Kmowod pdsPacng “9” dnwg opicape TponyoLHéveg e duvatotnto TposPacng Yo 60

Aemtd. H popoen g oeridog eivar n akdAiovon:
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/2 TED UNIPI HOTSPOT = login - Windows Internet Explorer =l

&~ [elmpiotsmot boofogn e )
S b i TS e e
oo, ThAug 4-\!

L1dakTIKAG TNG Tt
& Wneiakd

nnpecia Hotspot

TpRpaTog AIBaKTIKAG TNS TeXvoAoyiag Kali Wnelakwy Zuvornparwy MavemoTnyiou
Meipaiwg
MNa dokipaoTikol orkoTTOUg XpnoIHoTToNoTE
Usemame: test password: test

Nigpkeia ypriong 5

loging |
password E \

Mépog Aimhwpenaric Epyesiog omoubeor] Mapéora Eupimitn® 2008

=]

Ewodva 33 Zelida Login tov Hotspot

Aoy yivel emruymg odvdeon pag eppavietot 1 oeAMON KATAGTAGNG OOV AVUPEPETAL 1) OLAPKELL

obvvdeomg, N dlevbuvon IP Tov amoddnke Kabmg Kot To cHvoro TV bytes Tov £xovv draktvnBel
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/2 TED UNIPI HOTSPOT > status - Windows Internet Explorer 1=l ]

. DITEEe [

Kahwg HpBare 91

LegdBuvon IP ¢ 192.168.0.195
bytes up/down: | 8.8 KiB / 48.2 KiB
Zuvdedepevog: | 18s

Avaviwan kataoTaong: | 1m

Ewova 34 Zelida katdotaong tov Hotspot

H dwaomn g ovvdeong umopel va enttevydei matdvtag oty oelida katdotaong “log off”. ‘Eneita
enpavietar pio véo oelida 6mov avaypdeovior 1 devbvvon IP tov meddn, n dievbvvon MAC g
KAPTOG SIKTOHOV TOV, KO TANPOPOPIES Yot TO YPOVO TOL TOPEUEVE GLVOEOEUEVOS, TO XPOVO OV TOL

amopével edv emavacuvoedet Kat To GUVoLo TV bytes Tov dtakviOnkKav.
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2 TED UNIPI HOTSPOT > logout - Windows Internet Explorer

Mohig onoouvdelnkaTe

‘Ovopa Xprotn | 9
Aig0Buvon IP | 192.168.0.195
Aig0Buvon MAC | 00;0F:66:60:EE:A2
Lidpksia Ztlvﬁsur]g. s .
XpOvog Nou anopeve [ 58m56s

bytes up/down: 2.3 KiB / 16.9 KiB

log in

Ewova 35 Zelida Atocvvdeong and to Hotspot

Téhoc a&loonpeimto eivar 6Tt T0 GVGTHHA Eivar pLOUIGHEVO Vo TapEYEL TPOGROOT] GTOVG XPTOTEG

OV O&V £YOLV EYYPOAPEL GTO GUOTNUA HOVO OTIC IGTOGEMOES TOV TaVEMGTNiov www.ted.unipi.gr ko

WWW.UNipi.gr.
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Hopaptnuo A I'Nmwoosdpr Opov

PAP (Password Authentication Protocol)

Eivor éva anhd mpwtdéxorlro avbevtikomoinong mov ypnolonoteital yioo tnv ovbeviikonoinon
evog ypnotn oto NAS mov pmopel vo xpnolponoteiton yio mopadetypo. and Tapdyovs VINPECIOV
tviepvet. To PAP ypnowomoweiton amd6 710 mpwtékoAlo PPP. To PAP petadider pn
kpvntoypapnuévovrg ASCII kwdwovg pécm Owtvov kot yu avtd Bewpelton un  acEAAEC..
Xpnowonoleiton g €oyatn AVCT OTOV O OMOUAKPLOHEVOG server dev vmootnpilel mo dvvatd
TpwtOKoAAo miotonoinong, Omwc to CHAP v EAP. To maxéto PAP evBviaxavetar ce évo PPP

frame. To medio tov mpwtokdALOL £xet Ty CO023 (hex).

Kvkhog gpyacriav apoTokoériov:
1. O meAdng amooTEALEL OVOLLO YPNOTN KOl KOOKO TPOGPaong

2. O Server amooctédlel €dv To damicTtevTnplo efvol amodektd urvopo authentication-ack M

EVOAMOKTIKA £Gv dev givar amodektd authentication-nak
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[Teprypagn

Authentication-

request

Authentication-

ack

Authentication-

nak

IHoxéta PAP

1 byte

Code=1

Code=2

Code=3

1 byte

ID

ID

ID

2 bytes

Length

Length

Length

1 byte

Username

length

Message
length

Message
length

MetofAnm

Username

Username

Username

CHAP (Challenge-Handshake Authentication Protocol)

1 byte

Password

length

MetofAnm

Password

To Challenge-Handshake Authentication Protocol (CHAP) mistonotei éva ypniom 1 host diktvov

C€ 0. OVTOTNTA TGTOTOINONG oL pmopel va givor my. £vog mapoyog mpocPacng oto tvtepvetr. To

pTdKoAL0 Tpocsdlopiletal amd to RFC 1994: PPP Challenge Handshake Authentication Protocol

(CHAP).

To CHAP &givan éva scheme avBevtikonoinong mov ypnopomoteitor and Point to Point Protocol

(PPP) servers vy vo TIOTOTOMGEL TNV TALTOTNTO TOV OTOROKPLGHEVOV ypnotov. To CHAP

TEPLOOIKA MPEPOLOVEL TNV TAVTOTNTA TOL TEAATN LE TN XPNOT TPLOV dpouwv yepayio (three-way

handshake). Avto mpaypotonoleitor Kotd ™ Stdpkeld £dpaimong TG apylkng cHvoeons, Kol pmopel

wpaypoatoromBel mdAr omoladnmote GAAN otyun peténerta. H emPePaioon Paciletor og £va kowvo

HLGTIKO (OTTMC Y1l TAPAELY L O KOIKOG TPOSPaong Tov TeAd).
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1. "Emeita amd v ohokApmon g eaong eykadidpvong cdvdeong, o authenticator amootéAiet

éva "challenge" pvopa otov amodéktn (AGALO Gkpo) peer.

2. O peer amovtd pe pio Ty wov vroAoyileTon amd pio Lovodpoun cuvapTnon cuvoyng (one-

way hash function), 6mwg 1 sovoyn MDS5 checksum.

3. O authenticator eéA&yyel TV OmAVTNOT HECH TOL O1KOD TOL VITOAOYIGHOV TNG OVOLULEVOLLEVNG
TIUNG cvvoyng. Av ot Tipég tarpralovv, o authenticator avayvopilel Ty motomoinom, oAAMG

teppotiCel T ovvoeon.

4. Katd toyoia ypovikd daotrpata o authenticator amootéAdel véo challenge 6to peer Kot

emovoloppavet Ta Prpata 1 mg 3.

To mpwtdéxorho CHAP mapéyel mpootacia evavtio o embéoelg playback attack amd to peer pécm
™mg xpNong evog avéntikd aAloypévov identifier ko pog petafintig challenge-value. Emiong
amorteitor Kot 0 mEAGTNG KoL O server va yvopilovv To KeEIHEVO TOV HVOTIKOV Tap' OAO Tov Ogv

OMOGTEAAETOL TOTE HEG® OIKTVLOV.

H Microsoft £yel dOnovpynoet pia mapoairoyn tov CHAP, mov v ovoudlet MS-CHAP, kat dev

amortel Kavévog omd Ta peer va yvopilel To Keievo tov puoTtikoD.

Kvkhog gpyacriav npmTokoriov

1. Challenge Packet (X0otnpa oto Xpfotn)
2. Response Packet (Xpnomg oto XHotnua)

3. Success or failure packet (X0ompo oto Xpnom)
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Hoxéta CHAP

[Teprypaon 1 byte 1 byte = 2 bytes 1 byte MetafAnm Metafinm

Challenge Code=1 ID Length |Challenge length Challenge value ~ Name

Response Code=2 ID Length |Response Length Response value Name

Success Code=3 ID Length Message

Failure Code=4 |ID Length Message

To maxéto CHAP evBvhokavetor oe éva PPP frame. To medio tov mpmtoxdArov €yl tun

C223(hex)

EAP (Extensible Authentication Protocol)

To EAP éyel mapovciactel tedevtaio og t0 vedTEPO TPOTOKOAAO TioTtomoinong PPP kot vioBetel
dvvatotreg tov MS CHAP V2. Katd ™ odpketa g edaong motonoinong to EAP dev Aettovpyel
okopa. Avty elvar kor m peyoAdtepn Ow@opd Tov amd TG GAAeg peBddoove. To EAP odev
TpaypaTonolel Kovevog €ldoovg miotonoinotn, aAAd pecoAiafel povo petaEy tov mpaypotwkobd EAP
TOMOV KOl 1 MOGTONOINGN TOL YpNotn yivetow omd tov Domain controller mov kpotd tnv Pdon
xpnotov, 1 éva RADIUS nov okomdg tov givan cav atléving (agent) vo mipeL To SOTIGTEVTIPLO. TOV

ypno™ mov emPePaidvovton amd Evav Domain Controller.

Méypt 1o MS-CHAP V2, avt) n metonoinon ywotav pévo oto NAS server pe v Pdon
dedopéEVMVY Tov ¥pNnotn aALd pe to EAP, avtd dev yivetan povayo amnd pio kevipikr faon dedopévav

ypnotov 1 évav Domain Controller.

To EAP eivan éva véo mpwtokorro mictomoinong PPP mov emutpémer o avbaipetn pébodo
motomoinong. And ™ oty mov o ypnotg ocvvoebel pécw PPP,o NAS server apécmg culiéyet ta

JOMIGTELTAPLA TOL ¥PNOTN Kot Ta. amooTéAAEL og évo RADIUS 1 Domain Controller yio emBefaimon.
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O1 katnyopieg motonoinong EAP givat ot akdrlovbeg:

EAP-MDS5: To MDS5-Challenge amottet évopo xpnotn kot Koowkod mpocfaons, Kot sivon
w0a&o pe 10 mpwtdékoAro PPP CHAP [REC1994]. Avty n péBodoc de mapéyel avioyn oe
embéoeig AeEucov dictionary attack, apoiBaio avBeviucomoinom, 1 Tapaymyn KAEW0OV, Kot YU

aVTO TO AOYO £YEL TOAD HKpN XPNOT G€ TEPIPAAAOVTO AGVPLOTNG TLGTOTOINONG

Lightweight EAP (LEAP): 'Evog cuvovacpog ovopo ypnotn kot koowoh mpocPacng
amootédetal oe évav server Iliwotomoinong (RADIUS) vy miotomoinon. To LEAP

avortoyOnke and ) Cisco, ko 0g Bempeitor acQaréc.

EAP-TLS: Anuwovpyel pia obvodo TLS session pe to EAP, peta&d tov motomoint Kot tov
server ITiotomoinong. Kot o server kot ov meldteg yperdlovionr €va £yKupo TIGTOTOMTIKO
(x509), xon emopévag éva PKI. Avt n pébodog mapéyet apotPaia motonoinon. To EAP-TLS
neprypagetal oto REC2716.

EAP-TTLS: Anpovpyet éva kpumtoypagnuévo TLS-tunnel ywoo aceodn petagopd tov
dedopévev motomoinong. Méosa oto TLS tunnel, propodv va ypnoiponomBovv onolecdnmote
e nEBodot avbevtikomoinone. Avomtoydnke amd v Funk Software ko1 Meetinghouse, kot

etvan Tpog 1o mopmv mpocyEdo g IETF.

Protected EAP (PEAP): Xpnowonowei, o6mwg to EAP-TTLS, éva kpvrntoypagenuévo TLS-
tunnel. Avantoybnke and ™ Microsoft, Cisco, kot RSA Security, kot givor mpooyédio g

IETF.

EAP-MSCHAPvV2: Anottei Ovopa ypnot kot Kodkd tpdsfaong, Kot vt Pacwkd pio EAP
evBvldxwon tov MS-CHAP-v2 [REC2759]. Zuvvifmg ypnowomoleitor péca ote €va
kpurtoypoaenuévo PEAP tunnel. Avantdymnke amd tv Microsoft, eivor mpog 10 mopmv

npocyéoto g IETF.

L2TP (Layer 2 Tunneling Protocol)

To L2TP opa cav éva mpwtokoAro emumédov (evéng dedouévov (data link layer) (20v emmédov

tov povtéhov OSI) ywa diodo (tunnelling) tng kivnong tov diktdov peta&d 2 peers miveo and Evo

95



vrapyov diktvo (cuvnBwg To tvtepver). Ztn wpaypatikoéTnTo 10 L2TP elvon mpotdKoAro Sov emmédov
(emumédov ouvdoov), kal ypnowonotel v eyyeypaupévn 0bpa UDP 1701. OAOKAnpo 10 mOkKETO
L2TP, ovunepthapfavopuévou tov payload ko g emikeparidag L2TP, arootéAletan péca oto UDP
datagram. Eivatr xowdtomo vo éxovpe cvuvddovg Point-to-Point Protocol (PPP) péca ce éva L2TP

tunnel.

To L2TP dev mopéyer amd HOVO TOL EUMGTELTIKOTNTO 1 1oYVpN motomoinon IPsec ovyva
ypnopomoleiton yuo vo. acearioet to mokéto L2TP pe v mopoyn eumoetentikdTnToc, TIoTomoinong

Kot akepotdtTTag. O cLVIVAGHOG AVTMOV TMV dVO0 TPOTOKOAA®V gival vpEémg Yvmotd wg L2TP/IPsec.

Ta 600 dkpa evog L2TP tunnel ovopdlovion LAC (L2TP Access Concentrator) kot LNS (L2TP
Network Server). O LAC Eekwvd to tunnel evd o LNS elvar o server, mov mepiuével yuo véa tunnels.
Otav éva tunnel eykotactadet, H kivnon tov dwctdov peta&d tov peers eival apeidpoun. [a va givon
YPNOWO Yl SIKTVMOT), UEYOADTEPOV €MMESOV TPWTOKOALD TpEYovv pécm tov L2TP tunnel. TMa
dtevkoAvvOel avtd avt n obvodog L2TP mpaypatonoteitoan péca oto tunnel oe kdbe vynAdTEPOL
emmEdOL TP®TOKOALOL dmwg to PPP. H évapén g cuvodov pmopet va yivel gite and 10 LAC gite 10
LNS. H «ivnon 7w xa0e odvodo amopovovetor oamd 1o L2TP, €101 eivar dvvotd va
TPOYLLOTOTOW|GOVLE TOALOTAG e1KOVIKA dikTvo pésa amd éva kot povo tunnel.To MTU npénet eniong

vo Aappdaveral v dyv epappoletor to L2TP.

Ta mokéta mov avtodidocovton pe évo L2TP tunnel katnyoplomotobvtan €ite w¢ makéta ELEYYOV
elte g maxéta ocdopeévov. To L2TP mapéyel dvvardotteg alomotiog Yo To mokéto EAEYXOV, aAAL
kapio a&lomotio yio to wokéta deoopévev. Edv amouteiton aflomotio Kol o€ ovTtd TPEMEL VO

napéxetal and o VOLAUKOUEVE TPMTOKOALN TOV TPEYOLV HEGA G KABe chvodo tov L2TP tunnel.

IEEE 802.1X

To IEEE 802.1X eivan éva IEEE standard ywo édeyyo mpdosPaong diktvov Pacicuévo oe Bopa (port-
based Network Access Control) kot givot pépog tov cuvorov tpwtokoAlmv IEEE 802 (802.1). ITapéyet
TIOTOTOINOY 6€ OLOKEVEG cLvoeuéveg o e Bopa LAN, mapéyovtag ocvvoeon point-to-point M
OOTPENOVTOS TPOSPaot amd avtr T BVpa av 1 motonoinor anotdyel. Xpnoionoleiton and opiopéva

KAelotd acHppata access points, kot Paciletor 6to EAP.
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To 802.1X &ivar daBéoyo amd opiopéva switches diktvov, kot propel vo puboTel vo motomotel
hosts mov eivor eEomiopévol amd T0 ovUPaTd AOYIGHIKO, omoppimTovTag Un €E0VGLOOOTNUEVT

npocPaon o1o eminedo (evéng dedoUEVOV.

Mepikol kataokevaotés epapuolovv 802.1X yio achppato access points, yio vo. Yp1GLLOTOOVVTOL
0€ OVLYKEKPUEVEG TEPIOTACELS OOV €val access point ypeldletan va Asitovpyel cav “kKAeloTd” access
point, avtyetonifovrag T advvapies acpaieiog tov WEP. H mictonoinon yiverar cuvfwg amd pio
Tpitn ovtomta, Omw¢ Yo mapddetypo €vag RADIUS server. Avtd mapéyel motomoinon uoévo tov

TEAATN, 1) TTO GMGTA, G6YXLVPN opoPaio TeToToiNo™ HE TN YPNON TPWTOKOAAWY 0Ttw¢ To EAP-TLS.

Y& MOAAEG TTEPIMTMOOELS, TO KOWO TPOCKAAEiTanl 0TI Tpodmobécelg ahAd Oyt Yoo voo cuvdebel 6To
dikTvo. X1 mepintwon evoLpUaToL OIKTOOV, Eivar duvaTo va Yivetal EAeyyog TpdcPaong HEGH PLGTKNG
acpdiewog (physical security) oe OAeg Tig B0peg diktvov. Emeidn avtd dev eivon dvvatod oe éva IEEE
802.11 aoclOppoTo ONUO, Ol JWYEWPIOTES TOV KAEIGTAOV access points UTOPOLV EVOAAOKTIKA Vo
ypnowonomoovy 802.1X 1 dAAovg eréyyovg mpocPaong oto emimedo (eHENG dedopévmv. Avti 1
GLGYETION HETOED acVppatng docvvoeons kot ypnong g 802.1X mictomoinong éxel ecoAuéva
odMyNoel peptkovg vor ovopdalovv 1o otavtapt "802.11x" otav ypnowonoteiton hen og évo acvpuato

olKTvO.

‘Emeito. amd v aviyvevon tov véov meAdrn (supplicant), 1 OOpa oto switch (authenticator) Oa
evepyomomBei kau Oa pmel ot Kotdotaon pun egovosrodotuévou ("unauthorized”" state). e avty v
Katdotoon, povo 802.1X kivnon Ba emtpénetan ko omowadnmote GAAN kivnor, 6mwg DHCP xan HTTP,
Ba pumhokapetarl oto eninedo (evéng dedopévav. O authenticator Oa oteidel to aitnpa tovtoTnToc EAP
(EAP-Request identity) oto supplicant, éneita o supplicant Ba oteidet t0 makéro amdvinong EAP (EAP-
response packet) mov o authenticator 6o mpowbNoel oto server miotonmoinong. O server TGTOTOMNONG
umopet va dgxBel 1 va amoppiyet 1o aitnua EAP. Edv 1o amodeyBei, o authenticator Ha 6¢cel ™ Bvpa oe
Katdotaon eEovorodotnuévov ("authorized" mode) kot kavovikn kivnon Bo emrpémeton. Otoav o
supplicant amocvvoéeton Ba oteider éva EAP-logoff pqvupa otov authenticator 1 60pa B emavELBet

otV katdotaor "unauthorized", prloxdpovtag médt 6An v un EAP kivnon.
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Hopaptnuao B Scripts

To axdrovBo script ypnowomoteital yoo v onovpyio twv gyypoae®dv tov FreeRADIUS mov

ypewalovtar ot Pdon dedopévov e MySQL onwg eidape oto Kepdrowo 5.4

S AR RS R SRR SR R

# db_mysql.sql rlm sql - FreeRADIUS SQL Module #
# #

# Database schema for MySQL rlm sgl module #

# #

# To load: #

# mysqgl -uroot -prootpass radius < db mysql.sql #
# #

# Mike Machado <mike@innercite.com> #

HHHHGHHHHHHEHARRHBEHARHH B AR H B SRR H B AR R H B S H B HH SR H S 44
#
# Table structure for table 'radacct'

#

CREATE TABLE radacct (

RadAcctId bigint(21) NOT NULL auto_increment,
AcctSessionId varchar (32) NOT NULL default '',
AcctUniqueld varchar (32) NOT NULL default '',
UserName varchar (64) NOT NULL default '',
Realm varchar (64) default '',

NASIPAddress varchar (15) NOT NULL default '',
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NASPortId varchar(1l5) default NULL,

NASPortType varchar (32) default NULL,

AcctStartTime datetime NOT NULL default '0000-00-00 00:00:00',
AcctStopTime datetime NOT NULL default '0000-00-00 00:00:00',
AcctSessionTime int(12) default NULL,
AcctAuthentic varchar(32) default NULL,
ConnectInfo_start varchar(50) default NULL,
ConnectInfo_stop varchar(50) default NULL,
AcctInputOctets bigint (20) default NULL,
AcctOutputOctets bigint (20) default NULL,
CalledStationId varchar (50) NOT NULL default '',
CallingStationId varchar (50) NOT NULL default '',
AcctTerminateCause varchar (32) NOT NULL default '',
ServiceType varchar (32) default NULL,
FramedProtocol varchar(32) default NULL,
FramedIPAddress varchar (15) NOT NULL default '',
AcctStartDelay int(12) default NULL,

AcctStopDelay int(12) default NULL,
XAscendSessionSvrKey varchar (10) default NULL,
PRIMARY KEY (RadAcctId),

KEY UserName (UserName),

KEY FramedIPAddress (FramedIPAddress),

KEY AcctSessionId (AcctSessionId),

KEY AcctUniqueIld (AcctUniqueId),

KEY AcctStartTime (AcctStartTime),

KEY AcctStopTime (AcctStopTime),

KEY NASIPAddress (NASIPAddress)
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#

# Table structure for table 'radcheck'

#

CREATE TABLE radcheck (

id int(1l1l) unsigned NOT NULL auto_increment,
UserName varchar (64) NOT NULL default '',
Attribute varchar(32) NOT NULL default '',
op char(2) NOT NULL DEFAULT '==',

Value varchar(253) NOT NULL default '',
PRIMARY KEY (id),

KEY UserName (UserName (32))

#
# Table structure for table 'radgroupcheck'

#

CREATE TABLE radgroupcheck (

id int(11) unsigned NOT NULL auto_increment,
GroupName varchar (64) NOT NULL default '',
Attribute wvarchar(32) NOT NULL default '',
op char(2) NOT NULL DEFAULT '==',

Value varchar (253) NOT NULL default '',

PRIMARY KEY (id),
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KEY GroupName (GroupName (32))

#

# Table structure for table 'radgroupreply'

#

CREATE TABLE radgroupreply (
id int(1l1l) unsigned NOT NULL auto_increment,
GroupName varchar (64) NOT NULL default '',
Attribute varchar(32) NOT NULL default '',
op char(2) NOT NULL DEFAULT '=',
Value varchar (253) NOT NULL default '',
PRIMARY KEY (id),

KEY GroupName (GroupName (32))

#

# Table structure for table 'radreply'

#

CREATE TABLE radreply (
id int(1l1l) unsigned NOT NULL auto_increment,
UserName varchar (64) NOT NULL default '',
Attribute varchar(32) NOT NULL default '',
op char(2) NOT NULL DEFAULT '=',

Value varchar(253) NOT NULL default '',
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PRIMARY KEY (id),

KEY UserName (UserName (32))

#

# Table structure for table 'usergroup'

#

CREATE TABLE usergroup (

UserName varchar (64) NOT NULL default '',
GroupName varchar (64) NOT NULL default '',
priority int(11l) NOT NULL default 'l',

KEY UserName (UserName (32))

#

# Table structure for table 'radpostauth'

#

CREATE TABLE radpostauth (
id int(11) NOT NULL auto_increment,
user varchar (64) NOT NULL default '',
pass varchar (64) NOT NULL default '',
reply varchar (32) NOT NULL default '',
date timestamp(14) NOT NULL,

PRIMARY KEY (id)
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FHE G
#

# The next table is commented out because it is not

# currently used in the server.

#

#

# Table structure for table 'dictionary'
#

#CREATE TABLE dictionary (

# id int(10) DEFAULT '0O' NOT NULL auto_increment,
# Type varchar (30),

# Attribute varchar(64),

# Value varchar (64),

# Format varchar (20),

# Vendor wvarchar (32),

# PRIMARY KEY (id)

#);

#
# Table structure for table 'nas'
#
CREATE TABLE nas (
id int(10) NOT NULL auto_increment,

nasname varchar (128) NOT NULL,
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shortname varchar (32),

type varchar (30) DEFAULT 'other',

ports int(5),

secret varchar (60) DEFAULT 'secret' NOT NULL,
community varchar (50),

description varchar (200) DEFAULT 'RADIUS Client',
PRIMARY KEY (id),

KEY nasname (nasname)

);

#

# Table structure for table 'radippool'

#
CREATE TABLE radippool (

id int(11) unsigned NOT NULL auto_increment,
pool name varchar (30) NOT NULL,
FramedIPAddress varchar(15) NOT NULL default '',
NASIPAddress varchar (15) NOT NULL default '',
CalledStationId VARCHAR(30) NOT NULL,
CallingStationID VARCHAR(30) NOT NULL,

expiry time DATETIME NOT NULL default '0000-00-00 00:00:00',
username varchar (64) NOT NULL default '',
pool_key varchar (30) NOT NULL,

PRIMARY KEY (id)

);
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2. To akdérovbo script ypnoipomoteiton yoo v onpuovpyio v tuyaiov eyypagadv Radius ypnotov

ot Paon oedopévav e MySQL pe ™ yxpnon tov TPOyPAUUOTOS passgen Omm¢ €100UE OTNV

doxnon 3 oto Kepdaio 6

#!

#
#

H* H= H*= H*= H*

/bin/bash
Generate a batch of 1000 usernames and passwords

for a Pre-Paid Card system

This script is rather crude.

The idea is that it will generate a new batch of
username data each time you run it and that it will
remember the last run, so usernames will be consecutive

and won't repeat.

Files:

/tmp/usergenname: The username prefix, eg. 'S'
/tmp/usergennum: The first username suffix, eg. '1000'
/tmp/usergen.csv: Comma separated value file

File format: username,password,sessiontime
/tmp/usergen.sql: SQL insert command file.

# The session time defaults to lh, change it below

The number of passcodes to generate is set to 1000

which should be enough for a batch of cards.

Initialize the presets with:

echo -n "1000">/tmp/usergennum

echo -n "S">/tmp/usergenname
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# Cleanup
rm -f /tmp/usergen.csv

rm -f /tmp/usergen.sql

# Session Time
TIME="1h"

echo "Session Time=$TIME"

# Read the last username
USERNAME="$ (cat /tmp/usergenname)"
#echo Username=$USERNAME
USERNUM="S$ (cat /tmp/usergennum)"
echo Usernum=$USERNUM

echo First Username=$USERNAMESUSERNUM

# Number of Passcodes to Generate
MAXCOUNT=1000

COUNT=1

echo "Generate S$SMAXCOUNT Usernames:"

while [ "$COUNT" -le $MAXCOUNT ]
do
# Random generators usually have trouble in a script
# Passgen also needs some help to reduce obvious repeats

# Run it a random number of times and use the last value returned
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MAXSEED=$RANDOM
let "MAXSEED %= 10"
let "MAXSEED += 10"
SEED=1
while [ "S$SEED" -le S$MAXSEED ]
do
PASS=$ (/usr/local/bin/passgen -g 1 -1 6)

#echo Password=$PASS

let "SEED += 1"

done

# Output results to the screen and to a CSV file
echo $USERNAMES$USERNUM, $PASS, $TIME

echo S$USERNAMESUSERNUM, $PASS,$TIME >> /tmp/usergen.csv

# Output results to a SQL command file
echo "insert into usergroup (UserName, GroupName)

values (\"$USERNAMESUSERNUM\", \"users\") ;" >> /tmp/usergen.sql
echo "insert into radreply (UserName,Attribute,op,Value)

values (\"SUSERNAMESUSERNUM\" , \"Reply-Message\",\"=\",\"Hello
S$USERNAMESUSERNUM\") ;" >> /tmp/usergen.sql

echo "insert into radreply (UserName,Attribute,op,Value)

values (\"$SUSERNAMESUSERNUM\ ", \"Session-Timeout\",\"=\",\"$TIME\") ;"

/tmp/usergen.sql

echo "insert into radcheck (UserName,Attribute,op,Value)

values (\"SUSERNAMESUSERNUM\ ", \"User-Password\",\":=\",\"$PASS\") ;"

/tmp/usergen.sql
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# Increment

let "COUNT += 1"

let "USERNUM += 1"

done

# Save last username in /tmp directory

echo

echo

SUSERNAME > /tmp/usergenname

$USERNUM > /tmp/usergennum

# Comments

echo

echo

"Comments:"

"Quality Assurance: Give the output files a look over

before using them"

echo

echo

echo

echo

"Send file /tmp/usergen.csv to a ticket printer"
"Feed file /tmp/usergen.sql into the radius database"

"Example: # mysql -uroot -ppass -Dradius < /tmp/usergen

Done'!
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