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VPN (Virtual Private Network)
IHEPIAHYH

"Eva virtual private network (VPN) givat éva 6iktvo DVTOAOYIGTOV GTO 0010 0L
OLVOEGELS HETOED TV KOUPWV givor amd 0VOIKTEG GUVOEGELC 1| EIKOVIKG KUKAMUOTOL,
o€ PeyoALTEPD diKTLA (OTTWG TO AL0OIKTLO), GE AVTIOWGTOAN UE TO WOIOTIKO SIKTLO.
Ta mpotoékorra Link Layer tov 1deatod (virtual) dwrtvov Oewpodvior “ovorytd”
HEGM TOL OIKTVOL UETOPOP®V. Mio KO €Qappoyn &lval va TPOSTUTEYEL TIG
EMKOWVOViEG HEC® TOV dNUOGov Atadiktvov. Ouwmg, éva VPN dev ypetaleton va €xel
W0 TES AGPaLelRG OTMG TNV AVBEVTIKOTOINGN 1} KPUTTOYPAPNOT) TOV TEPIEXOUEVO.
INo mopdderypa, to VPN pmopel eniong va ypnoytomombei yio va dwyopiost v
KUKAOQOPio SLOPOPETIKAOV ¥PNOTAOV GE VO OTKTLO LE TO YOPOKTNPLOTIKA YVOpicHoTe
WoYVPNS AGPAAENG, 1| Yoo Vo Topéyel TV TPoOcPacn o€ éva OIKTLO HECH T®V
TPOCUPUOCUEVOV N IOIOTIKAOV UNYOVIGU®V SPOUOAIYNONG.

User-visible PPVPN services

Laver 1 services

Virtual private wire and private line services (VPWS and VPLS)

Kat otig d0vo vanpeoiec, o mpounbevtng ogv mpoceépel €va GUVOLO OV
KaBodnyeiton 1 mov yepupdveToL TO diKTLO, OAAL GLOTOTIKE OO TO OO0 O TEAATNG
umopet va ytiocel to meAdnc-Sroyeplopeva diktva. Ta VPWS eivor point-to-point,
evdd ta. VPLS pmopetl va etvar point-to-multipoint. Mmopovv va givar KukAdpoto

emumédov 1 yopic kapio dopr 0edouEVOV.

O mehdtng kabopiler ) yevikn eEummpétnon nelotdv VPN, 1 omola pmopet
emiong va mepthdPel 0 SPOHOAOYNGN, TO YEQUPM®UA, 1 TO CTOLXEIN JIKTVOV TOV
dpdp®v hosts.

Laver 2 services

Virtual LAN

Virtual-private LAN service (VPLS)

Avantoypévo and to IEEE, to VLAN emtpénet oe molhomid LANs vo
popaoctel v kown Levén. To VLAN nepthapfaver cuyvd povo tig customer-owned
eykataotdoelc. To tehevtaio eivarl pio teyvoloyia emmédov 1 mov vmootpilet Tig
TOmMoAOYieG point-to-point aAAd kot point-to-multipoint. H péfodog mov cvinteitan
€00 TEPLEYEL TIG EMTESOL 2 TEYVOLOYiEG OGS M Levén Tov Ttomkoh LAN 802.1d ko
802.1q mov tpéyetl mépa amd TIG LETAPOPEC.

Onwg ypnowonoteiton oe awtd 10 mhaicto, éva VPLS eivan éva emmédov 2
PPVPN, mapd po i01oTikn ypopur], 0nwg m mAnpng Asttovpyio evOg mopadocioKov



dktHov tomikng mepoyns (tomkd LAN). And pa oxomid ypnotav, éva VPLS to
kafiotd mhavo vo dacvvoéaset dbpopa Tunpata Tov Tomikov LAN népa and Evav
packet-switched, 1 ontikd mLPHVO TPOUNOELTAOV, TOL KAVEL TOL LOUKPIVE TUMLOTO TOV
tomkoV LAN va cuumeproepbovv o¢ éva eviaio tomukd LAN.

Pseudo wire (PW)

To PW givan mapopoto pe 1o VPWS, aAld umopel va map€yet 1o StopopeTIK
L2 mpotokorro. XapoKtnpioTikd, 1 demaen tov ivor éva WAN mpoToKoAL0 OTmS
to Asynchronous Transfer Mode 1 To Frame Relay.

IP-only LAN-like service (IPLS)

"Eva vrosvvoro amo VPLS. Ot cvokevég CE mpémet va £xovv L3 kavotntec.
To IPLS mopovcialet ta makéta mopd to mhaicw. Mmopel va vrootpi&er IPv4 1
IPv6.

L3 PPVPN architectures

Ed®, eppaviCoviar ov xvpleg opyrtektovikég yio PPVPN diktva. Apykd
vapyovv ot dumAég oevBuvoelg PE  disambiguates oe o eviaio mepimtoon
JPOLOAOYNONG, KOl ETMELTOL O EIKOVIKOG OPOUOAOYNTHS, 6TOV 0moio 0 PE mepiéyet évav
eKoVIKO opoporoynt ava VPN.

BGP/MPLS PPVPN

>m pébodo mov kaBopileror oamd to RFC 2547, ov emektdoesig BGP
“SrapnuiCouv” tic dadpopéc ot IPv4 okoyévera dtevBbiveemv VPN, ot omoieg eivat
™G popong 12 cepav bits, apyilovtag pe pia dtadpoun 8 bits Distinguisher (RD) kot
Telel@vovTag L pia olevbvvon 4 bits IPv4.

Virtual router PPVPN

H ewovikn apyltektovikn OpoloXOyNT®V, GE OVTIOWGTOAN HE TIG TEXVIKEG
BGP/MPLS, 0dev. amoutel «xopio TPOmWOTOiNon O©TOL LRAPYOVTA TPOTOKOAA
dpopordynong omwg 1o BGP. O mehdtng mov Aettovpyel maveo oe €va VPN elvan
ATOAVTMG OPUOdLOG Yo To ddotnpa dlevbivoewy. Xta ddpopo. MPLS tunnels, to
drapopetikd PPVPNs dev ypetdletan ta distinguishers dpopoAdynonge.

Categorizing VPN security models
And ) okomd ac@dreloc, To VPN eite gumiotedetan to idto to diktvo, eite

TPENEL VO EMPAAEL TNV ACPAAELD LE TOVG UNYOVIGLOVG TO 1010 6T0 VPN. Ekto¢ av 10
EUMIGTEVOUEVO SIKTVO TPEYEL LOVO HETOED TOV QUOIKA OCQOADY TEPLOYDV, KO TO
EUTIGTEVOLEVO, KO OGQAAT TPOTUTTOL XPEWALOVTOL EVOV UNYXOVICUO ETIKVPMOONG Yo
TOVG YPNOTES Yo Vo amoKTcovv Tpdsfacn oto VPN.

Authentication before VPN connection
Ye évav YVOOTO EUTICTELUEVO YPNOTY, HEPIKEG GOPEG UOVO KOTA TNV
YPNOOTOINGCT TOV EUTIGTEVUEVOV  GLUOKELAV, UTOPOVV Vo mopacyedodv to



KOTAAANAQ TTpOVOULD. aGPAAElS Yoo Vo €xel TpoOcPaom otovg mdpovs. Ot kevrpukol
VTOAOYIGTEG UTOPOVV EMIONG VO TPEMEL Vo, EMKLP®OOVV Yo va evidsouy To VPN.

M gvpeia ToKiMa T@V uNYovIcpoV extkbpwong vrapyet. To VPN umopel
Vo EQOPUOGEL TNV EMKVPOON OTIG GUOKEVEG GUUTEPIAAUPOVOUEVOV. TOV OVTITLUPTKAOV
Lovov yio va €xel mpoécPacn oTic moAec. Mmopovv vo ypMCLUOTO|COVY TOVG
KOOKOUG TpocPaong 1N TG Kpumtoypoeikés pedddove. H 1oyvpn emxvpoon
nepAapuPével 10 GLVOLAGUO TOV GUGTNUOTOS KPLTTOYPOEIOG HE  &€vav  GAlO
UNYOVIGHO emkVpmons. O pnyavicpdg EMKVPOONG UTOPEL VO OTOUTHGEL TN PNTN
dpdon ypnotov, N umopel va evoopatwbel otov meddtn VPN 1 tov teppotikd
oTaOuo.

Trusted delivery networks

To eumotevopevo VPN dev ypnopomotel - kpumtoypapikd vo ovoi&etl, Kot
ompileton avt' owTOD GTNV ACPAAELD TOV SIKTVOV €VOG eVidiov mTpoundevtny yo va
TPOGTATEVCEL TNV KLKAOPOpia. Ao pio dmoyn, SLpHope®VOVY 6Ty cuvnicuévn
gpyacio OIKTOMOV TO GLOTNHA-O10TKNOTG.

e To Multi-Protocol Label Switching (MPLS) ypnowonoteitor cuyvd yun va
emkoloyel 10 VPN pe tov éheyyo vanpeciov £vog EUTIGTELUEVOD OKTVOV
TapAdooNG.

e To Layer 2 Tunneling Protocol (L2TP) mov givon évag cvufifacudc mov
ToipVEL ToL KOAG XOpaKTNPLoTIKG Yvopiopata and kdbe va, yia 000 110K TO
npwtokorha VPN: Enimedo 2 g Cisco (L2F) kot and onueio oe onueio
avoiyovtog to TpmtokoALo ¢ Microsoft (PPTP).

Security mechanisms

E&acparilovv ta. kpumtoypaeikd avoiyovtag mpwtdkoiro ypnong VPN yu
Vo ToPEYOLV TNV TPOOPILOLEVT] EUMIOTEVTIKOTNTO, TV EMKVPOGCT] OMOGTOAEMV, KOl
TV OKEPOLOTNTA UNVOUATOV  ylo. Vo EMTUYEL TN puoTikotnTa. Otov emidéyovrton
KOTAAANAQ, EQAPLOGUEVE, KOl AETTOVPYNUEVA, TETOLEG TEXVIKES UTOPOVV VO TOPEXOVY
TIC Ao PAAElC emKOV®ViES TEPA Amd TO AKAAVTTTO dIKTLO.

Ta tpotoéxoria 6Tt VPN meptiapfdvovy ta e€NG:

o [Psec (aceparera IP), o6mov ypnowonoteitar cuvnbwg oto IPv4, aAAid Kot 6To
IPv6.

e SSL/TLS, mov yxpnowomoovvion gite Yoo va  ovoiel v OAOKANPN
KukAoopia OIKTO®V, OTTOC 6To TPdypauuo OpenVPN, gite yio v acedieia,
omov givat, ovolaoTikd Eva TAnpeEovoto Iotod kat kaAeiton SSL VPN.

e OpenVPN, omov eivor éva avoryytd mpdtumo VPN. Avtd pmopel va tpéfet
ypnoporoiwvtog to UDP. Ot meldteg Ko o1 KEVIPIKOL LVTOAOYIOTEG €ivor
SlB€a1pot yror OAQL TOL GNUOVTIKE AEITOVPYIKE CLGTUATOL.

e DTLS, mov ypnowormomOnke amd 1 Cisco yio €va mpoidv emOUEVNG YEVENS
VPN koravtag 1o Cisco AnyConnect VPN.



SSTP am6 ™ Microsoft mov e€10dyeTol GTOV KEVIPIKO VTOAOYIOTH TOV
Windows 2008 kot Vista Service Pack 1. Ta SSTP tunnels PPP 4 L2TP
Bacilovtal oto SSL 3.0 KavaAt.

L2TPv3 (Layer 2 Tunneling Protocol version 3).

VPN Quarantine. H punyov medotdv oto téhog evdg VPN Ba pmopovoe va
elval o ameldn Ko puo Tnyn enifeons. Avtd dev €xel koo GOVOEST UE TO
oxé010 VPN ko v mepiocdtepn adswo. mpounbevtdv VPN ot droiknon
cvotpdtov Tov eEac@arilet.

MPVPN (Multi Path Virtual Private Network).

Cisco VPN, 6mov eivan éva 1010ktmto VPN mov ypnoiponoteitor amd moAriég
ovokeVEG LAIKoU g Cisco.



MOBIKE PROTOCOL

HEPIAHYH

2" avtd to kepdiaro meprypdetal o mpwtokoirlo MOBIKE, pio mobility kot
multihoming enéxtoon tov Internet Key Exchange (IKEv2). To MOBIKE enmttpenet
oe IP d1evbivoelg, o1 onoieg ocvvoéovtar pe IKEvV2 kot IPSEC Security Associations,
va aAAdlovv. ‘Evag kivntog ypnotg o omoiog cuvoéeton mhve oe éva VPN, Ba
UTOPOVGE VO YPNOLOTOMGEL Y10 VO, KPATNGEL TN GUVOEST e TV TOAN Tov VPN mov
dpaoctnpromoleital, eved petakwveital and éva tono og dAro. Eniong, évag ypnotg Oa
uropovoe va ypnoonomacet to MOBIKE yia va petatpéyet v kivnon (1 to traffic)
TOV OIKTVLOV GE [ol O1pOopETIKY| dleman (interface), edv Ba HBeLe va GTopoTGEL TNV
gpyaocia.

EIXATQI'H

To IKEV2 ypnowonoteiton yio v ektéreon apotPaiog avbeviikonoinong,
KaBdg Kot T dnpovpyia kot ) datpnon tov [Psec Security Associations (SA). To
IKEv2 mpwtokoro, 1o IKE SAs kot 1o tunnel mode IPsec SAs onuiovpyndnkav
avdpecso otig IP devbivoelg, o omoia ypnoiomoovvtal 0tov gyKabictotor To
IKE_SA. Avtég ot IP d1evBhvoelg ypnoyonotovvtor cov eEmtepikés devbuvoelg yo
ta wakéta [Psec. Zuvnbwg, avtd dgv glvatl Suvotd va aALAEEL AVTEG TIG O1ELVOVVOELG,
petd v omovpyia tov IKE_SA.

Ynrdpyovv mepimtddoelg 6mov ot devbuvoelg IP umopet v aArda&ovv. ‘Eva
mopdoetypa etvor 1 kwvnrikdétnto (mobility), 6mov évag ypnot¢ petafaivel oe pua
oelpd oAAY®OV € €va onpeio Tov dikTvov, 6mov Kot Aappdvet o véa dievbovon IP.
‘Eva dALo mapddetrypo tvar évag ypnotng multihoming, 6mov 0o 0eke va aAddéet
o drpopetikny dtemapn (interface), edv Bo MBele va GTOUATAGEL TNV £PyOacia Yo
Kémolov Adyo.

Av kot 1o TpoPAnua uropei va Avbet pe ™ onpovpyio véwv IKE kot IPsec
SAs, O0tav ot devbvvoelg mpémel va aAldCovy, umopel va punv egivor BEATIoTO Yo
SAPopovg AOYOVS. Xe OPICUEVES TEPUTTMOOELS, 1 Onpovpyio evog véov IKE_SA
UTOPEL VoL OTOTGEL OAANAETTIOPAICT) TOL YPTOTY| Y1 TNV TLGTOTOINGT TNG TOVTOTNTOC,
OmWG M 10aY®YT VOGS KOIKOV. Anpiovpyoviog éva véo SA, cuyvd teptlappdvovton
KPP VTOAOYIoUOT Kal, EVOEYOUEVMG, £vol peydho aptBud amo round-trips. ' tovg
Adyovg avtovg, ypélaletal €vag VEOG HNYOVICHOG Yo TNV evnuépwon tov IP
devBiveewv Tov IPsec IKE kot [Psec SAs.

To kbp1o oevépro yio to MOBIKE givat mov Ba emttpénet Ty omopokpucpévn
npdcPfacn Tov ypnotdv oto VPN evd petokivodvtal amd €vo TOomo oe €vov dAlo,
YOPIc TV eMaVEYKATAGTOOT OAOV TOV AGQPOADV evdcewmv pe v wOAn VPN. Ta
mopdoetypa, €vag ypnote o umopovice va EeKIVOEL TIG €PyOciec Tov omd TO
Ethernet o610 ypageio, ot ocvvéyeln va amochvdee 1o laptop tov, Ko petd va
petafovoe oto ypageio Tov pEcw Tov acvppatov LAN. Otav o ypnotng £pevye omo
10 Ypapeio, 0 popNTdS VTOAOYIGTHG B uopovGE var apyicEL VO YPNCILOTOUDVTAG TO
General Packet Radio Service (GPRS). Otav o ypfiotng @tdvel oto onitt, T0 laptop Oa
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pumopovoe vo 10 oAAGEel mpog to acVppato LAN tov omitiov. To MOBIKE
EVNUEPDVEL LOVO TIC eEMTEPIKEG O1€VOVVGEIC Twv IPsec SAS, kot Tig¢ devbuvoelg oe
dAha diktva T omoior pumopodv va petvouv ywpilg aAlayés. ‘Etor, n kivntikotnta
umopel va givar Kupimg Yo TIg adpaTES TIC GLVOEGELS TOVS TTOL YPNGonoovy VPN,

YKOIIOY KAI HHEPIOPIXMOI (Scope and Limitations)

H xwvnticémro (mobility) 6mov vrootpiletar oto MOBIKE |, emitpénet ko
ota 000 otolyeio (Scope wat Limitations) va petaxivnBovy, adrd dev mopexel va
unyaviocpd “cuvévinong’, to omoio o denve v TOWTOYPOVN Kivion TtV 00
otoyeiov 6tav 1o IKE_SA gykaBictatal yio mpdn @opd. Q¢ ek To00tov, 10 MOBIKE
elval ot TAéov KOTAAANAO Yo KATOGTACELS KaTh TG omoieg 1 devbuvon og telko
oTAd10 ivat oyeTIKd oTafepn Kot uropel va avakaAveBel pe ypon UNYoVIGULOV OTmS
o0 DNS.

To MOBIKE enutpénet ko ota 600 pépn va eivar multihomed. Qotdco,
pévo éva Cevuydpt v dtevbivoewv ypnooroteiton yio v SA o€ pa otryun.

To MOBIKE axoAovfet v mpaxtikn tov IKEvV2, 6ov to uivopo amdvinong
amootéAAeTal otV 1ot devhuvon Kol TOPTO, Otd TO OMOoio TO outnua £xel AneoOet.
Avto onpaiver 6Tt to MOBIKE o6¢ev Asttovpyel méve amd ta {evyn dievboveemv mov
TOPEXOVY LOVIG KaTe®OLVONG GLVOETIKOTNTAG,

H Baocwn ékdoon tov MOBIKE mpotokoiiov dev Kahdmtel OAOVG TOVG €V
SUVAEL LEAAOVTIKNG YPNONG CEVAPIOYV, OTWG TOV TPOTO UETAPOPAS, TNV EPOPLOYN
vy v e€acediion SCTP.

Protocol Overview

Basic Operation

To MOBIKE enmutpémet Kot oT15 Ov0 TAELPEG VO EXOLV  OLAPOPETIKES
dtevBuvoetg, ko va vdpyovv puéxpt N * M Cevyn devboveewv IP mov Ba propovcav
evogyopévag va ypnowomombovv. H andeaon vy v omoion avtd to Cedyn
YPNOLOTO0VVTOL TTPEMEL Vo AapPavel voyr odpopovg mapayovies. [Ipmdtov, ot
TAEVPEC UTOPEl - vor €YOVV  TPOTIUNCES Yo TO mowd Oemapn Oo mpémer va
ypNopomoleiton Kot 0gdtepoV, N andpact meplopiletal amd to yeyovog 0Tt opiopéva
Cevyn pmopsl va pumyv Aertovpyovv coe OAeg T IP ekddoelg kot €16t va vdpyovv
OlKOTEC 0TO OIKTLO, TPOPANUATO GE TOTIKO cLVOECUO o€ KABe dKkpo, Kol OVT®
KaBegng.

To MOBIKE Avvetl avtd to mpoPAnpa pe T Aym (oG amAng TpocsEyyions: o
Koppdrt mwov Eexivnoe to IKE_SA (o "meldng" oe po amopokpuspévn mpdcPoon
VPN), eivor vrevBovo yia ™ Ayn anopdcewv oto omoio to (gVyog devbuvoemv
ypnowonoteital yio to Ipsec SAS ywo t cvAAoyN TG TANpOoopiag mov TPEMEL Va
katoPAnfel ywoo ™y moapodoa amodpacn. To dAAo pépog ("mOAN" oe o
amopaxpuspévn tpocPacn VPN) eivar amdd avtd mov Aéet o dtayelpnothg, oA oev
evnuepmvet 1o [IPsec SAS péypt va AdPet to prvopa and tov idto yuo va to tpacet. H
TPOCEYYION VTN oYVEL kot Yoo T1G Ooevbuvoelg tov [Psec SAS. Xmv IKE_SA
TEPIMTOON, 1N AVTOALOYT UTOPETL VAL ATOPAGIGEL TOLEG S1ELOVVGELS PN GIULOTOIOVVTOL.

YuvBmg Aappdvovtor KOmOlEG OMOPACGES GYETIKO LE TNV AgTOLPYio. TOL
IKEV2: o dwayepiotg amopacilel mol€g 01ev80veelg xpnolonotel Otay emKoVaVel o
responder. Eniong, éyet vomua, 1dimg dtav o initiator givor £vag kivntog kOuPog: sivor
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o€ KoAVTEPN B€0m va amo@acicovy mola and Tig devhHVGELS TOV d1KTVOL Ba TPEmEL
VoL YPNOLOTOLELTAL KOt Y100 TIG dVO KuKAOQopiec (upstream - downstream).

O Aemtopépeteg eivor avtéc mov gvBvvovtal Yo T0 TAS aKplPdg o initiator
AapPaver v amodeoon, Tt TANPOPOPia ¥PNCLUOTOIEITOL YioL TV TOPAY®YN TOVL, TOV
TPOTO GLAAOYNG TV TANPOPOPLOV, TOG Ol TPOTIUNCELS EMNPEALOLY oL ATOPOoT),
Ko, TOTE ol amoeoaon TPEMEL vo. AAA0EEL o€ peyaAo Pabud €KTOG Tov. TEdiOL
epappoyns tov MOBIKE. Avtd dev onuaiver 0Tt awtég ot mAnpogopieg eivor
aonuoavtes. To avtiBero pdiota. Eivor mbavd va elvar kabopiotikd, o€ KGO
npaypatikd cvotnua. Qot6co, 10 MOBIKE acyoAeital pe avtd ta otoyeio udévo 6to
Babuod mov eivar opatd oe IKEv2/IPsec unvipata mov aviaAldccovror LETaED Tov
peers (Kol ®G €K TOLTOV TPEMEL VO TUMOMOMUEVO Yo TN OWCQAALOT NG
SLIAELTOVPYIKOTNTOG).

[ToAAG amd ta {ntpata avtd dgv agopovv edkd to MOBIKE, aidd sivor kotvd
pHe t ypnon twv vrdpyoviov ypnotov (hosts) ce dvvoukd meptPdAiova N pe
TPp®TOKOAL OTt™G T0 Mobile IP [MIP4] [MIP6]. Mo cglpd amd punyavicpovg £xouvv
dnuovpynBet N £xovv NON avamtLyOEL Yoo TNV AVIIUETOTION QVTOV TOV (NTNUdTOV.
INo mapddetypa, ot link-layer kou IP-layer unyoaviopol pmopodv va. ypnotpomombovv
v va. mwopakolovBovv v 0éon g ohvoeong KoTd TNV TOMKN GVUVOECT, TNV
KukAogopia aviyvevong mov kabopilovral yo. ta 6000 IPv4 kar IPv6 oe [DNA4],
[DNAG6], kou ovtm kobeéng.

Dduvowd, n evnuépmon tov devdivoemv Twv IPsec SASs mpémel va AaPel vdym
dtapopovg mapdyovteg acparelas. To MOBIKE meptiapfaver oo yopoktnplotikd
OV €YOLV CYEOINOTEL YloL TNV OVIWETOMTION OLTOV TV okéyewv. [Ipdtov, évog
"return routability" €éAeyyoc 6mov pmopel va ypnotpomomdei yioo v emaAnBevon g
devBbvong mov mapéyovral amo Tov ypNHoth. Avtd kabiotd mo JSVGKOAN TNV
“TINUUopa” oe tpitovg Otav vadpyovy HEYdAo TOGE KuKAoQopiag. Agbtepov, Eva
“NAT prohibition” yapaktnpiotikd eEac@aiiler 6Tt ot devbovoelg IP dev Exouvv
tpomomtomBei ano NATs, [Pv4/IPv6, 1 dAAa tétola mopdpolo aviikeipeva. Avt 1M
duvatotnto  eivon  evepyomompévn  povo amo NAT Traversal, Otov dev
YPNOLOTOIEITAL.

[Hopddstyua tpmwtoékorirlo avioarloync (Example Protocol Exchanges)

‘Eva amAho cevdpio MOBIKE og éva kivntd mopovsidletor mapaxdtom. O
ovpPomoundg ompiletar oe [IKEv2]. Emmiéov, m @y / zpoopiopdg
(source/destination) dtevBuveewv IP kot tov ports mov gppaviCoviot yio kaOe makéto
etvar: IP_I1, IP_I2, IP_R1, ko1 IP_R2 6mov avrmmpocwrevovy devbovoeig 1P mov
XPNOLOTOL0VVTOL 0O TOV 1nitiator Ko Tov responder.

Initiator Responder
1) (IP_TI1:500 -> IP_R1:500)
HDR, SAil, KEi, Ni,
N (NAT_DETECTION_SOURCE_IP),
N (NAT_DETECTION_DESTINATION_IP) ——>

<—— (IP_R1:500 -> IP_TI1:500)
HDR, SArl, KEr, Nr,
N (NAT_DETECTION_SOURCE_IP),
N (NAT DETECTION_DESTINATION_IP)
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2) (IP_I1:4500 —-> IP_R1:4500)
HDR, SK { IDi, CERT, AUTH,
CP (CFG_REQUEST),
SAi2, TSi, TSr,
N (MOBIKE_SUPPORTED) } ——>

<-—  (IP_R1:4500 -> IP_TI1:4500)
HDR, SK { IDr, CERT, AUTH,
CP (CFG_REPLY),
SAr2, TSi, TSr,
N (MOBIKE_SUPPORTED) -}

(O initiator mnalpvel 1nv nAnpoopopla amd younrdrepo layers omou
elval 1o ouvdedeuévo onuelo Kol 1 dLeUOUVON. éxel OAN&EEL.)

3) (IP_I2:4500 -> IP_R1:4500)
HDR, SK { N(UPDATE_SA_ADDRESSES),
N (NAT_DETECTION_SOURCE_IP),
N (NAT_DETECTION_DESTINATION_IP) } - ——>

<—— (IP_R1:4500 -> IP_I2:4500)
HDR, SK { N(NAT_DETECTION_SOURCE_IP),
N(NAT_ DETECTION_ DESTINATION_IP)}

(O Responder emaAnBeUel OtL o initiator Ttou édwoce plLa owotn IP
dlLeUBuvon.)

4) <-— (IP_R1:4500 -> IP_TI2:4500)
HDR, SK { N(COOKIEZ) }

(IP_I2:4500 —> IP.R1:4500)
HDR, SK { N(COOKIE2) } . ——>

To Brjua 1 etvarn kavovikr] IKE_INIT avtoAlayn. Xto frpa 2, ol ypnoteg
evnuepmvovy PeTa&d Tovg 0t vrootnpilovv to MOBIKE. 10 frua 3, o initiator
TPOEBOTOLEL Yl piat aAhoryry 6T O1KY| TOV 01€0BVVOT|, Kot EviePDVEL TOV responder
oyxetikd pe v amootoA] INFORMATIONAL aitnportog mepthapfavovtag 1o
UPDATE_SA_ADDRESSES. H aitnon anoctéAAetal ypnoIULOTOUOVTOS T VEL
dtevbuvon IP. Ze avtd 10 onueio, mpémetl emiong va apyicel vo xpnoIUomToLEl TV véa
devBvvon ¢ tnyaio dievBvven ot dikid Tov e&gpyopevn kKuklogopioo ESP. Otav
hapPavetarn UPDATE_SA_ADDRESSES eidonoinon, o responder ypdpet T véa
devBvvon Kat, Gv amoarteitor omd TV TOATIKY|, EKTEAEL EAEYXO TPOG QLTI TV
dtevbuvon. Otav owtodg o Ereyyog oAokAinpmbel (frina 4), o responder apyiletl va
YPNOILOTOLEL TN VEQ d1EHOVVET Gav TPOOPIGUO Yo TNV e€epydevn kukAopopia ESP.

"Eva dAdo mpwtoékoAlo mov tpéyel o éva multihoming cevaplo mapovsialeTon
TOPOKATO. L€ 0VTO TO GEVAPLO, O initiator £xet pia d1e0Bvvor, aAAd o responder £xet
dvo.

Initiator Responder

1) (IP_I1:500 -> IP_R1:500)
HDR, SAil, KEi, Ni,
N (NAT_DETECTION_SOURCE_IP),
N (NAT_DETECTION_DESTINATION_IP) -—-->

<-—  (IP_R1:500 -> IP_I1:500)
HDR, SArl, KEr, Nr,
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N (NAT_DETECTION_SOURCE_IP),
N (NAT_DETECTION_DESTINATION_IP)

2) (IP_I1:4500 -> IP_R1:4500)
HDR, SK { IDi, CERT, AUTH,
CP (CFG_REQUEST),
SAi2, TSi, TSr,
N (MOBIKE_SUPPORTED) } -——>

<—— (IP_R1:4500 -> IP_I1:4500)
HDR, SK { IDr, CERT, AUTH,
CP (CFG_REPLY),
SAr2ds, TG4, TS
N (MOBIKE_SUPPORTED),
N(ADDITIONAL IP4_ADDRESS) }

(O initiator emiAUel éva npdPAnua OTO0 xpnolpomoloUuevo (eUyoq
dlLeUBuvon.)

3) (IP_I1:4500 —-> IP_R1:4500)
HDR, SK { N(NAT_DETECTION_SOURCE_IP),
N (NAT_DETECTION_DESTINATION._IP) } =~ ——>

(IP_I1:4500 —> IP_R1:4500)
HDR, SK { N(NAT_DETECTION_SOURCE_IP),
N (NAT_DETECTION_DESTINATION IP) '} -——>

(TeAlxrd, o initiator divel v Tpéxwv dLedbuvorn xrol doxLlu&lel T
AANa dLabéolpa (éuyol dLedbuvong) .

4) (IP_TI1:4500 —> IP_R2:4500)
HDR, SK { N(NAT_DETECTION_SOURCE_TIP),
N (NAT_DETECTION_DESTINATION_IP) }

<—— (IP_R2:4500 —> IP_TI1:4500)
HDR, SK {
N (NAT_DETECTION_SOURCE_IP),
N (NAT_DETECTION_DESTINATION_IP)
}
(Autd Agltoupyel, kol o initiator (nt& amd TOV YXPAOTIN va otpaeel
ce véeg dLeubUvVoELC.)

5) (IP_I1:4500 -> IP-R2:4500)
HDR, SK { N(UPDATE_SA_ADDRESSES),
N (NAT_DETECTION_SOURCE_IP),
N(NAT_DETECTION_DESTINATION_IP),
N(COOKIE2) } ——>
<—— (IP_R2:4500 -> IP_I1:4500)
HDR, SK {
N (NAT_DETECTION_SOURCE_IP),

N (NAT _DETECTION_DESTINATION_IP),
N (COOKIE2) }

13



MOBIKE and Network Address Translation (NAT)

Ye opopéva oevipio MOBIKE, to diktvo pmopel va mepiéyer NAT, 1 maxéta
eidtpwv. To NAT Traversal yopaxtnpiotikd mov kabopilovtarl oto [IKEv2] emtpéner
10 IKEV2 va Aettovpyet péom NAT, oe moAlég mepurtmoetg, kKo pmopei to MOBIKE
va TpoPaivel og AT TN AEITOVPYIKOTNTO: OTAV 01 SIELOVVGELG TOL YPNGULOTOOVVTOL
v IPsec SAS &yovv aArdel, to MOBIKE pmopei va evepyomotel 1] va amevepyomnotel
1o IKEv2 NAT Traversal, 0tm¢ ovto yperaletar.

Qotdéco, vrdpyovv opiopévor meplopiopoi oto NAT, emedn ocvvnbog
gloaydyel po. 0oVUUETPiO. 6TO OTKTVLO: UOVO TO TOKETO TOL TPOEPYOVTOL OO TNV
"evt0g" KotdoTaon UTopovv va dnpiovpynbovv. Avti 1 aGLUUETPIO TOL 0dNYEl TO
MOBIKE ocg meploptoplovg yioo T0 Tt UTOPOVUE VO, KAVOVUE. L& €VA GLYKEKPUUEVO
napadetypa, eEeTdlovpe o KATAGTAOT OOV dV0 YPNOTEG £X0VV HoOVo o dievbuvon,
Ko o initiator PBpioketon micw and to NAT. Edv n dievbvvon tov responder aArdlel,
Ba mpémel va oteidel éva mOKETO GTOV initiator, ¥pNoYOTOtdOVTAS T vEa dlevbuvon.
Qo1000, edv 10 NAT egiva, yio Tapddetypa, Tov kotvov " restricted cone” THmov, ovTd
dev givar duvato va yivel. To NAT Oa peidoeL To TOKETO TOV OTOGTEALOVTOL OO TN
véa 01evBvvon (otnVv mepintmon mov dev €xel TNV TP®TOPOVAia £xel NON amooteilel
Tak€TO 6 VTN TN OlevBvven - mov dev Umopel va To Kavel péypt va yvopilel v
dtevbuvon).

INo amlovotepovg Adyovg, to MOBIKE dev emyeipel va yeipiotel 6Aa ta mbava
NAT ocevapia. Avt 'avtov, o MOBIKE vrobétetr 611, av vadpyovv NAT, o initiator
etvan pépog “micw” amo to NAT kol n mepintwon mov 1 devBvvon tov responder
aAAddler dev vrootnpiletan. Ot responders pmopovv emiong va ayvoncovv o NAT 1
ovykekpipéva idn NAT. Qotdco, dtav Exet eppaviotel pion oAiayn, OTOS T0 YOO
™G ovvoeong, ot responders Tov MOBIKE 0a eakoAovBricovy va eviiuepdvovv Tov
initiator yio v aAAayr avtrn. Avdioya pe, to akpipéc €idog Tov NAT, to mapamdvem
Umopel N 0L va. TO EMTHYEL
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IPSEC
XXETIKA

E&etdloviag TG MEPUITOOIOAOYIKEG HEAETEG TNG YPNONG TV - O10POPWV
UNYOVICU®V OCQAIAES OTIS EQOPUOYEG, TOKETOV (sockets), Kol TV EMTEIWV
petapopdg (transport layers), 1 TeMKN TEPMTOCIOAOYIKT HEAETN pag OBa efvat oto
emimedo dwtvov (transport layer). Edw, Oa eEgtdcovpe 10 TpmToKoALo ac@dieiog IP,
ovyvotepa Yvowotd ®¢ IPsec - o akoAovbio TP®OTOKOAA®Y 7OV TTapEYOLV TNV
ac@AaAELn 6TO eMimedo dtkTvoV. ' To IPsec vdpyovv TOALL Tpdypata va TvTwOovV,
Kot Y1 00T T0 AOY0 SQOPETIKA HEPN TTEPLYpapovTal o€ Eva mapa. moAld RFCs. Xto
ovykekpévo onpeto, Ba cuinmBetl 1o IPsec cav éva €0d mAaiclo 6mov OAot ot
hosts oto Awdiktvo vrootnpilovv IPsec. Av kot avtd t0 TAGiG0 givor mOAAG €t
pokptd, o’y Ba ardomomoet T cu{nton kot Ba Bondnocetl va katokapel Kavévag
T0 KOpla yopoaktnpiotikd tov [Psec. Avo Bacikd RFCs mov vrdpyovv ivar to [RFC
2401], To omoio meprypdoet ) yevikn| apyrtektovikn acedaietag IP kot to [RFC 2411],
N omoio mapé€yxel o emoKOTNoNn TG okoAovBiog mpwtokOAlov IPsec kot twv
EYYPAO®V TOL TNV TEPLYPAPOLV.

[piv pmodue otig Aentopuépeteg tov IPsec, ag mape wiocom Kot va eEeTdcovpe T
onuaivel Tapoyn otV acPAAED 6TO ETIMEOO OIKTVOV. A SOVUE TPOTO TL CNUAIVEL
TOPOYN ®G TPOC TN HLOTIKOTHTIA TOV EMUTEOOVL OIKTV®WV. To emimedo OwKTLOV Ot
TOPELYE TN LOOTIKOTNTA, AV OAL TO GTOXELN TTOV TTAPOMNKAV OO OAOL T SLoryPApLATO
dedopévav IP eiyav kpurroypagnfel. Avtd onuaiver 6t 6mote évag ypnotng host
Béhel va oteidel éva dubypappo dedopsvarv, Kpurtoypapetl Tov Topén oToXEi®V TOL
SLYPAULOTOS OEOOUEVOV TPOKELREVOL VO TO, “ONUOCIEVCEL” 0TO SIKTVO. ZE YEVIKEG
YPOUUES, 1 KPUTTOYpAonor Bo pmopodoe vo yivel pHE Trn GLUUETPIKY] POociKn
KPLTTOYPAeNGoN, HE TN ONUOclo Pacikn KPLTTOYPAENoN, N HE KAEWWL TOL £YOLV
negotiated ypNOLOTOIOVTAG TN ONuUoOcla Pacikn kpvrtoypdonons. O topéag
otoyeiov o propovoe va givar Eva Tpumqua TCP, éva tpqpa UDP, éva ICMP piqvoua,
KA. Edv o t€roto vimpecia emmédon dikthov NTav o€ 1oy, OAN TO. GTOKEID TOV
otéAvovtat omtd Toug hosts -- cuumeptlopovopévou Tov NAEKTPOVIKOD TayvdpoLEiov,
10T0GEMOOG, unvopata erEyyov kot dtayeipiong (0mwg ICMP kot to SNMP) -- Oa
KPVPATOV atd 0mOl0dNTOTE TPITO OV £YEL PUmeL KpuPd oto diktvo (Evrovtolg, ta un
Kpurtoypagpnpéva atoryeio 0o pmopohoov vo KATOoKOTEVTOLY GTO GTUElD TNYNG Kol
nmpoopiopov TV hosts). Katd cuvéneia, po tétola vampecio Oa mapeiye pio optopévn
“yevikn KaAvyn” yio. OAN TN Kivomn tov OKTOHoL, Kot e avtdv Tov Tpdmo Ba £01ve oe
OAOLG HaG o optopévn aicOnom acealeiog.

Ext0¢ and ) pootikomra, 10 €Xinedo SIKTOOL UTOpPEL va TapEYEL EXiong, TNV
avBeviikotnTa TG TNYNG (source destination). Otav évag host Tpoopiopov Aappdvet
éva duaypappo oedopévov IP pe pa ouykekpiuévn dtevbuvon npoéievong IP, umopel
VO ETKVPADOGEL 1 VO, AWOEVTIKOTOMGEL TNV TNYT| KOl VO GIYOVPEVTEL OTL TO OAYPOLLLOL
dedopévav IP mapnyBet mpdypatt and tov host pe exeivn v cvykekpévn devbuvon
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npoéhevong IP. Mia tétola vanpesio anotpénel Tovg EMTIOEUEVOLS OO TIC YEVTIKEG
devBovoerg IP.

Ymv axorovBio mpwtokOAAov IPsec vrdpyovv dVO KOpLO TP®TOKOAAN: TO
npwtékorlro Authentication Header (AH) xou 10 mpwtoéxoAro Encapsulation Security
Payload (ESP). Otav évag host mnyng otéhvel Ta as@oA d10yPAUUATO OEOOUEVMOV GE
évav host mpoopiopov, ypnowonotet gite to AH eite pe to ESP mpotokoiro. To
npwtOokoAo AH mapéyetl v emkdpmon myNg Kot TV aKEPOOTNTA GTOLXEIWV aALE
dev mopéyel ) pootikodmra. To ESP mpwtokorro mapéyet v akepodTnTa Kot
uvotikdmTo otoyeiwv. Tlapéyoviag mepiocdtepeg vanpeoies, 10 ESP npmtdkoiio
etvat puokd mod wepimhoko kot anortel mepiocdTePn eneepyacio Amd 10 TPOTOKOALO
AH. Oa cu{ntmoovpe Kot to 600 TPOTOKOAAN TUPUKATE.

Kot 10 AH aAAé kou to ESP mpwtdékoriro, mpiv oteilovv ta eEacpaiicuéva
dwypappoato dedopévav and évov host Tyng oe évav host mpoopiopov, ot hosts
MYNS Kol OIKTO®V GLUVOEOVTOL KOl ONUOVPYOLV I AOYIKY]  GOVOEST EMTEOOV
OkTHOL. AVTO TO AoYKO KavaAl KaAgiton security agreement (SA). Kotd cuvéneia, to
IPsec petaoymuatiel v ympig ohvoeon emmEdov dIKTO®V Tov AadIKTOOL GE £val
emimedo pe Aoyikég ovvoéoelg! H ovuvdeon mov kabopileton amd éva SA eivar o
povokatevBuvtikn cuvdeoT), dnAadn, eivar opotokatevBuvopevn. Eav kot ot 000 hosts
0éhovv va oTeilovV TOL AGPAAT] OLOYPAMIATO OEOOUEV®Y O EVOG GTOV GALO, KOTOTLY
dVo SAs (OnA., Loykég GLVOESELS), ivar avaykn vo kabepwbel povo po oe kébe
katevBvvon. ‘Eva SA npocdiopiletal pepovopéva omo tpia otoryeio mov amoteAeitan
ano:

e ¢va mpoodloploTikd Tpwtdkoriov acpdielag (AH 1) ESP)

e uia dtevbvvon myng IP yio ) povokatevBuvtikny cvuvdeon

e ¢va tpravtadvapntto (32-bit) TpocdoptoTikd GHVOECNS UMOKOAAOVIEVO MG
Security Paramter Index (SPI).

[No éva 6gdopévo SA (dnradn o dedopevn Loyikr cdvdeon omd Tov host g
myNg otov host mpoopiopov), kébe OSdypappo dedopévov IPsec Ba €xel évav
npocBeto topéa yw. to SPL. Olo 1o Swaypdppato oedopéveav oto SA Oa
ypnoponromcovy v ot Ty SPI og avtodv tov topéa.

Authentication Header (AH) Protocol

Onwg avagépetal mopondve, 10 TpoTtokoArlo AH mapéyel tov mpocdlopiopod
Tov host g mYNG Kot TNV akePAOTNTA GTOLKEI®V, dAAL OxL T pvoTtikotnTo. Otav
évag host myng BéAel va oteilel éva 1 TEPIGGATEPQ dAYPAUUATO SEGOUEVOV GE EVaV
Tpooplopd, kabiepdver apykd Eva SA pe tov Tpoopiopd. Metd and pio chvdeon pe
0 SA,  myn umopel va oteidel ta EQCOAMGUEVO S1OYPAUUATO OEOOUEVAOV GTOV
host wpoopiopov. Ta eEacpaliopéva dtaypaupato 0edoUEVEOV Teptiapfdvovy v
emypoer] AH, mov mapepuPdiietor petold TV apyIKOV GTOEI®V OloypOoUUdTmY
dedopévav IP (m.y., éva tuqua TCP 1 UDP) kot g emypaeng IP. Kotd cvvéneia n
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emypoe] AH av&dvel tov apyikd topéa otoryeimv. Avtdg o avEnuévog ToUENG
otoyeimv glval tomofetnuévoc wg tvmomompévo dwaypappa dcdopévov IP. T'a tov
TopéN TPWTOKOAAOL otnVv emtypoer| IP, n tyun 51 ypnoipomoteiton yio va dgi&et 6t 10
Swypappo dedopévav mepthapPaver poe emtypoer]; AH. Otav o host mpoopiopov
Aappdver to ddypappa dedopévev IP, onuetdvetl to 51 6tov Topén TpOTOKOAAOL, Kot
emeEepydleton to Odypappo dedopévav ypnoLorotdvtag 1o tpmtokoiro AH. (O
TOUENG TPOTOKOAALOL GTO Stdypappa dedopévev IP ypnoomoteitat ya vo dtakpivet
peta&d UDP, tov TCP, ICMP, k.Ar.). Ot evdidpecot dpoporoyntég eneEepydloviat ta
Swypdupato dedopévov akpifag Ommg €xovv mavta, egetdlovy. ™ dievbuvon
npoopiopoV IP kot kaBodnyovv ta dtoyplppato Se00UEVOY OVOAOY®G.

IP header | AH header TCPAUDP Segment

|

Protocol = 51

®¢on tov AH header oto o1dypappae dedopévav IP.
To AH header meptlappdvel otpopa medio, OTMG:

e To medio Next Header, to omoio €yet 10 poro Omov tO mEdio
TPOTOKOAAOL £€xel €va cvvnBiopévo dtdypappo dedopévav. Aegiyvet
edv 1o otoryeio petd amd to AH header eivar éva tunqua TCP, tunpa
UDP, tunqpo ICMP, «x.a. (O topéag mp@TOKOAAOL GTO OLAYPOLLLOL
dedopévav ypnowonoteital Topa yio va 0giel to mpwtokoiro AH,
Kol €Tl avtd 0ev pmopel TAEov va ypnoyomombel yiou vo dgiEel To
TpwTOKOAAO transport-layer).

o To medio Security Parameter Index (SPI), eivar pio avBaipetn
TPLOVTOOVAUTITN TN, TTOV GE GYECN He TNV devbuvon tpoopicuov IP
KOl TO TPOTOKOALO AGPAAELNG, TPOGOlopilovy pepovouéva to SA yo
TO SUALYPOLLLLO OEOOUEV@V.

o To nedio Sequence Number, givar £voc TplavTodLAUTITOS TOUENS TOV
mepLEYEL Evav. aplud axorovdiog yia kabe ddypappa dedopévov. To
npotékoro AH ypnowomolel tovg apiBuodc axoiovbiog yoo va
amoTpéyel T1g man-in-the-middle (kat’ atdpov) embéceic.

e To medio Authentication Data, sivar £vag Topéag petafAnton punkovg
OV TEPLEYEL TNV VTOYEYPOUUEVT] CVVOYN UNVOUATOV (OnAadn pia
ynoekn vmoypaen) vy oavtd to maxketo. To ynelo (digit) tov
unvopdteov vroloyileton mépa amd To apykd SLAYPOUL dEQOUEVMV
IP, mapéyxovtag pe awtdv TOV TPOTO TNV EMKVPWOON T®V hosts mnyng
Kol NV oakepototnTo oypappdtov dsdopévaov IP. H ymowaxn
VIOYPAPN LITOAOYILETAL YPNOIUOTOUDVTOS TOV OAYOPLOUO ETIKVPMOONG
oL dtevkpwvileton amd to SA, onwg DES, MDS5 11 SHA.
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Otav o host mpoopiopod Aapfdver éva dbypappa dedopévav IP pe éva AH
header, kaBopilel To SA Yo T0 TOKETO, KO TOTE EMKVPMOVEL TNV AKEPALOTNTO TOV
dwypappatoc dedouévav pe v eneepyosio tov topéa ototyeiov emkbpwons. To
oyxédo emkvpwong IPsec (kou yio 10 AH kon yio 1o ESP mpwtdrxorro) ypnoipomotel
éva oxedo amokarovpevo wg HMAC, 1o omolo eivar puo kpurtoypagnuévn cbvoyn
unvopdtov. To HMAC ypnowonotel €va kowvd pouotikd KAl peTacd dvo
cLUPoAAOpEVOV pepDV amo TIG OMuooteg Pacikéc puebdOoVg yuor TNV ETIKVPMON
punvopaT®V.

The ESP Protocol

To ESP mpotoxorro mapéyxer T HuoTKOTNTA OE EMnedO OKTOOV KOBMG
emiong, Kot v emkOpmon twv hosts anync. T GAAN. o eopd, Ola apyilovv pe
évav host anyng mov kabiepwvel Eva SA pe évav host mpoopiopov. Katdémv o host
mmyNg umopel vo oteilel ta eEacpalopéva daypdppata dedopuévov otov host
npooplopoV. Onwg eaivetol 6to mopaKdT® oyfua, £va eEac@UMOUEVO O1AYPOLLLO
dedopévav dnuovpyeitor pe 10 vo mEPPAAEL Ta apykd OTOXEIR OlyPOUUET®V
dedopévav TP pe touvg toueic header won trailer, ko émerta vo €6dyel ovTtd TO
dedopéva, otov Touéa otoryeimv evog dwaypdupatoc oedouévav IP. To tov touéa
npmTOKOAOV oto header tov Jdwypappotog ocoopévov IP, n wyun 50 eivon
YPNOoTOmpEVN Yo va OgiEet 0Tt o drdypoppa dedopevav meptrapPaver éva ESP
header kot éva trailer. Otav o host Tpoopiopod Aopfdvet To dtdypappa dedopévav IP,
onuewwvel 10 50 otov Topén mPpwTOKOAAOL, Kou emefepydletar To Oldypappo
dedopévov ypnolponotwvtas 1o ESP mpotokoiro. Onwg @aivetol 610 mopakdTm
oyxnuo, to apywkd otoyeio dwypoppdtov ocdopéveov IP poalli pe 1o ESP topéa
KPLTTOYPAPOVVTOL. 2T puoTikdtnTa Tapéyxetol N kpurtoypdaenon des-CBC. To ESP
header amoteleitanl omd évav tpravradvaumtto (32-bit) topéa yio to SPI ko amo évav
TPLOVTOOVAUTITO TOHEN Yio ToV aptBud axorovbiog, o omoiog £xel akpimg Tov 1010
poro 6mw¢ oto mpwtdkolho AH. To trailer mepthapPaver tov topéo Next Header, to
onoio £xet emiong akp®dg Tov 1010 poro. Znpeudvovpe, OtL enedn o topéog Next
Header xpuntoypagsiton pali pe ta apykd otoryeia, évag eiloPoiéag dev Ba eivon og
0éon va kabopicel T0 TPOTOKOALO LETAPOP®V OV Ypnoipomoteital. Metd amd to
trailer vépyetl 1o medio Authentication Data, to omoio eEumnpetel mdM tov 1610 poOLo
Ommwg 610 TpwTOKoAAo AH.
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authenticated -.=I

|4— encrypted —>|

ESF =l ESFE
IP header tae TCF/UDF Segment bialor Auth

FProtocol = 50

F 3

Ot ESP topeig oto dudypappa dedopévov. IP.

SA and Key Management

[Ma mv emroynuévn avamtoén tov IPsec, eivatl amapaitnm pio eEgMiTiKn Kot
avtopatomomuévn SA dwyeipnon. Adpopa TP®TOKOALN TOL £Y0ovV KoBoploTel yia
ALTOVG TOLG GTOYOVG, TEPIALUPAVOLV:

e O oiyopBuog Internet Key Exchange (IKE) givat 1o Bacikd dtotkntikd
TPOTOKOAAO TpOoeMAOYNG Yo TO IPsec.

e To Internet Security Assoication and Key Management Protocol
(ISKMP) to omoio xaBopilel Tig dadikacieg yio v kabiépwon. H
oyxéon acearelag ISKMP givon amordtog yopiom and to Internet Key
Exchange IKE.

To IPsec xaBopiler emiong évav "transport mode" cg moO0VG dpPOLOAOYNTEG

glodyel ™ Aertovpyio ac@drerng otovg hosts. Téhog, 1o IPsec meprypdost Tig
dwdkacieg kpumroypdenong yo IPv6, kabdg eniong, kot yia to IPv4.

IPsec Configuration

ONOMA

ipsec.conf: mapapetponoinon IPsec ko cvvdéselg (IPsec configuration and
connections)

[HEPITPA®H

To apyelo ipsec.conf devkpwvilel Ta meprocdTepa configuration ko EAEYYOVS
TANPoeopidv Yo To vrocvotua strongSwan IPsec. To mepieydpevd tov givor un
ACPOAEG.

To apyelo avtd eivar éva apyeio Keywévov, mov omoteAieitor omd évo M
neplocoTepa TuNpato. To kevd mov akolovbeitar amd “#”° kor otn cuvéyewn givor
aKoAovBovpEVo amd TIMOTA 6TO TEAOG TNG YPOLLUNG, Eival oxOALa Ko aryvoeita.

M ypopun n omoia wepthapfdver kou Eva Ovopa apyeiov, yopiopévn ond to
Kevo, avtikabiotator amd to meplexdpevo exeivov Tov apyeiov mov mpomyeiton Kot
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axolovBeitan amd Tig keVEG Ypaupés. Movo éva eviaio Ovopo apyeiov pmopei va
mopacyebel, ko umopel va unv mePLEYEL TO KEVO, TAPAOELYLLATOG YAPLV:
include ipsec.*.conf

O oxondg avtdg, mepthapPaver T dvvatdonTa Vo EMTPATEl 1 KpATNON TOV
TANPOPOPLAOV YO TIG GUVOEGELS, 1 TO GUVOAN GLVIEGEMV, Kot Vo ywpileTor amd KOpLo
configuration apyeio. AvTO eMTPENEL O TETOEG TEPLYPAPEG GVVIESN G Vo aALaleTal,
VO OVTLYPAQETOL OTIS GALEG TOAES OCQPAAELNG OYETIKEG, K.AM., YOPIG Vo TPEmEL
oLVEXDS VA TOVG eEaydyel amd to configuration apyeio Kot KATOMV Vo TOVG EICAYEL
Tioc® 6€ oTO.

‘Evo tunipa apyiCet pe po ypappn e Hopeng:

type name
OOV 0 TUTTOG TPOGOLOPILEL TO10G TVTOC TUNUATOS OKOAOVOEL, Kot To Ovopa givor Eva
omotodnmote dvopa mov drakpivel To TUApa omd dAko Tov idtov tomov. (Ta ovopata
TPEMEL VO, apyicoVV LE Eva YPAULO Kol UTOPOVV VOl TEPLEYOLV LOVO YPALaTO, Ynoia,
TePLOdOVE, voypappices, Kot mavreg.) Oleg ov emOPEVES PN KEVEG YPOLUES TTOV
apyiCovv pe 10 KEVO, €lval HEPOS TOL TUNHOTOG. XYOMa PECH GE VO TUNLLOL TPETEL VAL
apyiCovv eniong pe éva kevd. Mmopel vo vapéet povo €va Tunpo vog ded0UEVOL
TOTOL LE VAL OEOOUEVO OVOLLOL.
Ot ypoppég péco 6to Tunpa etvor yevike tne Lopeng,

parameter = value

Mmnopet va vrdpéet kevo omd Kabe mievpd =. Ta ovopata TopaptéTpon
aKOAOVOOVV TNV 1100 GVVTAEN OTTMOG TO OVOLOTO TUNHOTOS, KO EIVOL GUYKEKPILEVO Y10l
évav tOmo TpuMpuatov. Extog av e100AAMS ival pnTd SIEVKPIVIGUEVO, OTL KOVEVQL
OVOLLOL TOPOLUETPOV OEV UTOPEL VO ELPAVICTEL TEPIGGOTEPO QO it POPA GTO TUNLLOL.

‘Eva tunpa pe to ovopa %default dievkpvilet Tic mpoemhoyEg yia ta
TunpaTo Tov 1oL TOToL. o KGbe TAPAUETPO GE AVTO, OTOLOONTOTE TUNLLO. EKEIVOL
TOV TOTTOV TTOL OEV EXEL IO TOPAUETPO TOV 1010V OVOUATOG TTaipVEL Eva aVTIYPOPO
avto amo to Tunpe %default. Mmopovv va vedpEovy ToAAATAGGIOL T LOTOL
Yodefault Aapfavovroc voyn Tov THTO Kat OAa T TUqpoTe %default evog dedopévou
TOTOL TPEMEL VO, TPONYNOOVV.

Avtiv Vv TtePiodo LVILapPyoLvV TPEIS TOTOL TUNUATOV: €va TUfpo config To
omoio devkpwvilel TIg yevikéc mAnpoeopieg oapdpemong yo to IPsec, évo tuniuo
conn 10 dtevkpviCel o ovvoeon IPsec, evd va Tunpa ca dtevkpvilel Tig Tpdcbeteg
1010TNTEC GE 0L APy TOTOTOINOTG.

‘Eva tpunqpor conn mepi€yetl po mpodiaypagn ovvoeons, kabopilovtog éva
dikTLO GVVOESNE TTOV YiveTal ypnoyorowwvtag to IPsec. To Ovopa mov diveton eivon
YEVIKO, KOl ¥PNCLLOTOLEITOL YIo. VO TPOodtopicel T ovvdeon. Edd sivar éva amdod
ToPAOEy L

conh. snt,
left=192.168.0.1
leftsubnet=10.1.0.0/16
right=192.168.0.2
rightsubnet=10.1.0.0/16
keyingtries=%forever
auto=add
Mo onpeimon ywoo v oporoyio: Ymhpyovv 600 €WOOV ETKOWMVIOV: TN
petdooon tov takétwv xpnotdv IP, kot 11 SlumpayloTeVcES gateway—to-gateway
Yy TN OUOPPMON, TN VEQ €160YMYT, Kot TO YeEVIKO €Aeyyo. To povomdtt yio va
eréyEer T ovvdeon kodeiton “ISAKMP SA” oe IKEv] kot 10 povomdtt emmédov
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dedopévev, eivar  amokaAeitonr “IPsec SA”. To strongSwan ovtiv Vv mepiodo
ypnowonolel 6vo ymprotég dapdpewoseic daemons. To Pluto to omoio yepiletan
oreg Tic ouvoéaels IKEv], kot to Charon givor to véo daemon 1o omoio vrootnpilet
1o IKEV2 npwtdrkorro.

IHAPAMETPOI XYNAEXHY (CONN PARAMETERS)

ah AH authentication algorithm to be used for the connection, e.g. hmac-
md5.
auth whether authentication should be done as part of ESP encryption, or

separately using the AH protocol; acceptable alues are esp (the default) and ah. The
IKEv2 daemon currently supports only ESP.

authby how the two security gateways should authenticate each other;
acceptable values are secret or psk for share secrets, rsasig for RSA digital
signatures (the default), secretlrsasig for either, and never if negotiation is never to
be attempted or accepted (useful for shunt-only conns). Digital signatures are
superior in every way to shared secrets. In IKEv2, the two ends must not agree on
this parameter, it is relevant for the outbound authentication method only. IKEvl
additionally supports the values xauthpsk and xauthrsasig that will enable eXtended
AUTHentication (XAUTH) in addition to IKEvl main mode based on shared
secrets or digital RSA signatures, respectively. IKEv2 additionally supports the
value eap, which indicates an initiator to request EAP authentication. The EAP
method to use is selected by the server.

auto what operation, if any, should be done automatically at IPsec startup;
currently-accepted values are add , route, start and ignore. Add loads a connection
without starting it. Route loads a connection and installs kernel traps. If traffic is
detected between leftsubnet and rightsubnet , a connection is established. Start loads a
connection and brings it up immediatly. Ignore ignores the connection. This is equal
to delete a connection from the config file. Relevant only locally, other end need not
agree on it (but in general, for an intended-to-be- permanent connection, both ends
should use auto=start to ensure that any reboot causes immediate renegotiation).

compress  whether IPComp compression of content is proposed on the connection
(link-level compression does not work on encrypted data, so to be effective,
compression must be done before encryption); acceptable values are yes and no (the
default). A compress whether IPComp compression of content is proposed on the
connection (link-level compression does not work on encrypted data, so to be
effective, compression must be done before encryption); acceptable values are yes and
no (the default). A value of yes causes IPSec to propose both compressed and
uncompressed, and prefer compressed. A value of no prevents IPSec from proposing
compression; a proposal to compress will still be accepted. IKEv2 does not support
IP compression yet. Value of yes causes IPSec to propose both compressed and
uncompressed, and prefer compressed. A value of no prevents IPSec from proposing
compression; a proposal to compress will still be accepted. IKEv2 does not support
IP compression yet.
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dpdaction controls the use of the Dead Peer Detection protocol (DPD, RFC
3706) where R_U_THERE  notification  messages (IKEvl) or empty
INFORMATIONAL messages (IKEv2) are periodically sent in order to check the
liveliness of the IPsec peer. The values clear, hold, and restart all activate DPD. If no
activity is detected, all connections with a dead peer are stopped and unrouted (clear),
put in the hold state (hold) or restarted (restart). For KEv1, the default is none which
disables the active sending of R_U_THERE notifications. Nevertheless pluto will
always send the DPD Vendor ID during connection set up in order to signal the
readiness to act passively as a responder if the peer wants to use DPD. For IKEv2;
none doesn’t make sense, since all messages are used ‘to detect dead peers. If
specified, it has the same meaning as the default (clear).

dpddelay defines the period time interval with which R_U_THERE
messages/INFORMATIONAL exchanges are sent to the peer. These are only sent if
no other traffic is received. In IKEv2, a value of 0O sends no additional
INFORMATIONAL messages and uses only standard messages (such as those to
rekey) to detect dead peers.

dpdtimeout  defines the timeout interval, after which all connections to a peer are
deleted in case of inactivity. This only applies to IKEv1, in IKEv2 the default
retransmission timeout applies, as every exchange is used to detect dead peers.

eap defines the EAP type to propose as server if the client has authby=eap
selected. Acceptable values are aka for EAP-AKA, sim for EAP-SIM and md5 for
EAP-MDS5. Additionally, JANA assigned EAP method numbers are accepted, or a
definition in the form eap=type-vendor (e.g. eap=7-12345) can be used to specify
vendor specific EAP types.

eap_identity defines the identity the client uses to reply to a EAP Identity request.
If defined on the EAP server, the defined identity will be used as peer identity during
EAP authentication. The special value %identity uses the EAP Identity method to ask
the client for a EAP identity. If not defined, the IKEv2 identity will be used as EAP
identity.

esp ESP encryption/authentication algorithm to be used for the connection,
e.g. 3des-md5 (encryption-integrity-[dh-group]). If dh-group is specified, CHILD_SA
setup and rekeying include a separate diffe hellman exchange (IKEv2 only).

fJorceencaps Force UDP encapsulation for ESP packets even if no NAT situation is
detected. This may help to hurdle restrictive firewalls. To enforce the peer to
encapsulate packets, NAT detection payloads are faked (IKEv2 only).

ike IKE/ISAKMP SA encryption/authentication algorithm to be used, e.g.
aes128-shal-modp2048  (encryption-integrity-dhgroup). In IKEv2, multiple
algorithms and proposals may be included, such as aes128-aes256-shal-
modp1536-modp2048,3des-shal-md5-modp1024.

ikelifetime  how long the keying channel of a connection (ISAKMP/IKE SA’)
should last before being renegotiated.
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installpolicy decides whether IPsec policies are installed in the kernel by the IKEv2
charon daemon for a given connection. Allows peaceful co-existence e.g. with the
Mobile IPv6 daemon mip6d who wants to control the kernel policies. Acceptable
values are yes (the default) and no.

keyexchange method of key exchange; which protocol should be used to initialize
the connection. Connections marked with ikev1 are initiated with pluto, those marked
with ikev2 with charon. An incoming request from the remote peer is handled by the
correct daemon, unaffected from the keyex change setting. The default value ike
currently behaves exactly as ikevl.

keyingtries how many attempts (a whole number or %forever) should be made to
negotiate a connection, or a replacement for one, before iving up (default %forever).
The value %forever means "never give up’. Relevant only locally, other end need not
agree on it.

keylife how long a particular instance of a connection (a set of
encryption/authentication keys for user packets) should last, from successful
negotiation to expiry; acceptable values are an integer optionally followed by s (a
time in seconds) or a decimal number followed by m, h, or d (a time in minutes,
hours, or days respectively) (default 1h, maximum 24h). Normally, the connection
is renegotiated (via the keying channel) before it expires. ‘The two ends need not
exactly agree on keylife, although if they do not, there will be some clutter of
superseded connections on the end which thinks the lifetime is longer.

left (required) the IP address of the left participant’s public-network interface,
in any form accepted by ttoaddr(3) or one of several magic values. If it is
Yodefaultroute, left will be filled in automatically with the local address of the default-
route interface (as determined at IPsec startup time). (Either left or right may be
Ydefaultroute, but not both.) The value %any signifies an address to be filled in (by
automatic keying) during negotiation. The prefix % in front of a fully-qualified
domain name or an IP address will implicitly set leftallowany=yes. If the domain
name cannot be resolved into an IP address at IPsec startup or update time then
left=%any and leftallowany=no will be assumed.

leftallowany a modifier for left, making it behave as %any although a concrete IP
address has been assigned. Recommended or dynamic IP addresses that can be
resolved by DynDNS at IPsec startup or update time. Acceptable values are yes and
no (the default).

leftca the distinguished name of a certificate authority which is required to lie in
the trust path going from the left participant’s certificate up to the root certification
authority.

leftcert the path to the left participant’s X.509 certificate. The file can be coded
either in PEM or DER format. OpenPGP certificates are supported as well. Both
absolute paths and paths relative to /etc/ipsec.d/certs are accepted. By default leftcert
sets leftid to the distinguished name of the certificate’s subject and leftca to the
distinguished name of the certificate’s issuer. The left participant’s ID can be
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overriden by specifying a leftid value which must be certified by the certificate,
though.

leftfirewall whether the left participant is doing forwarding-fire walling (including
masquerading) using iptables for traffic from leftsubnet, which should be turned off
(for traffic to the other subnet) once the connection is established; acceptable values
are yes and no (the default). May not be used in the same connection description with
leftupdown. Implemented as a parameter to the default ipsec _updown script. See
notes below. Relevant only locally, other end need not agree on it.

leftgroups  a comma separated list of group names. If the leftgroups parameter is
present then the peer must be a member of at least one of the groups defined by the
parameter. Group membership must be certified by a valid attribute certificate stored
in /etc/ipsec.d/acerts/ thas has been issued to the peer by a trusted Authorization
Authority stored in /etc/ipsec.d/aacerts/. Attribute certificates are not supported in
IKEv2 yet.

lefthostaccess inserts a pair of INPUT and OUTPUT iptables rules using the
default ipsec _updown script, thus allowing access to host itself in the case where the
host’s internal interface is part of the negotiated client subnet. Acceptable values are
yes and no (the default).

leftid how the left participant should be identified for authentication; defaults to
left. Can be an IP address or a fully qualified domain name proceeded by @ (which is
used as a literal string and not resolved).

leftnexthop this parameter is not needed any more because the NETKEY IPsec stack
does not require explicit routing entries for the traffic to be tunneled.

leftprotoport restrict the traffic selector to a single protocol and/or port. Examples:
leftprotoport=tcp/http or leftproto port=6/80 or leftprotoport=udp

leftrsasigkey the left participant’s public key for RSA signature authentication, in
RFC 2537 format using encoding. The magic value %none means the same as not
specifying a value (useful to override a default). The value %cert (the default) means
that the key is extracted from a certificate. The identity used for the left participant
must be a specific host, not %any or another magic value. Caution: if two connection
descriptions specify different public keys for the same leftid, confusion and madness
will ensue.

leftsendcert Accepted values are never or no, always or yes, and ifasked.

leftsourceip The internal source IP to use in a tunnel, also known as virtual IP. If the
value is %emodeconfig, %modecfg, %con fig, or %cfg, an address is requested from
the peer. In IKEv2, a defined address is requested, but the server may change it. If the
server does not support it, the address is enforced.

rightsourceip The internal source IP to use in a tunnel for the remote peer. If the

value is %config on the responder side, the initiator must propose a address which is
then echoed back. The IKEv2 daemon also supports address pools expressed as
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network/netmask or the use of an external IP address pool using %poolname, where
poolname is the name of the IP address pool used for the lookup.

leftsubnet private subnet behind the left participant, expressed as network/netmask
if omitted, essentially assumed to be left/32, signifying that the left end of the
connection goes to the left participant only. When using IKEv2, the configured subnet
of the peers may differ, the protocol narrows it to the greatest common subnet.
Further, IKEv2 supports multiple subnets separated by commas. IKEv1 only
interprets the first subnet of such a definition.

leftsubnetwithin the peer can propose any subnet or single IP address that fits
within the range defined by leftsubnetwithin. Not relevant for IKEv2, as subnets are
narrowed.

leftupdown  what ‘‘updown’’ script to run to adjust routing and/or firewalling
when the status of the connection changes (default ipsec _updown). May include
positional parameters separated by white space (although this requires enclosing the
whole string in quotes); including shell metacharacters is unwise. Relevant only
locally, other end need not agree on it. IKEv2 uses the updown script to insert firewall
rules only. Routing is not support and will be implemented directly into Charon.

mobike enables the IKEv2 MOBIKE protocol defined by RFC 4555. Accepted
values are yes (the default) and no. If set to no, the IKEv2 charon daemon will not
actively propose MOBIKE as initiator and ignore the MOBIKE_SUPPORTED notify
as responder.

modeconfig defines which mode is used to assign a virtual IP. Accepted values
are push and pull (the default). Currently relevant for IKEv1 only since IKEv2 always
uses the configuration payload in pull mode.

pfs whether Perfect Forward Secrecy of keys is desired on the connection’s
keying channel (with PFES, penetration of the key-exchange protocol does not
compromise keys negotiated earlier); acceptable values are yes (the default) and no.
IKEv2 always uses PES for IKE_SA rekeying whereas for CHILD_SA rekeying PFS
is enforced by defining a DiffieHellman modp group in the esp parameter.

pfsgroup  defines a Diffie-Hellman group for perfect forward secrecy in IKEv1
Quick Mode differing from the DH group used for IKEv1 Main Mode (IKEv1 only).

reauth whether rekeying of an IKE_SA should also reauthenticate the peer. In
IKEv1, reauthentication is always done. In IKEv2, a value of no rekeys without
uninstalling the IPsec SAs, a value of yes (the default) creates a new IKE_SA from
scratch and tries to recreate all [IPsec SAs.

rekey whether a connection should be renegotiated when it is about to expire;
acceptable values are yes (the default) and no. The two ends need not agree, but while
a value of no prevents Pluto/Charon from requesting renegotiation, it does not prevent
responding to renegotiation requested from the other end, so no will be largely
ineffective unless both ends agree on it.
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rekeyfuzz maximum percentage by which rekeymargin should be randomly
increased to randomize rekeying intervals (important for hosts with many
connections); acceptable values are an integer, which may exceed 100, followed by a
‘%’. The value of rekeymargin, after this random increase, must not exceed keylife.
The value 0% will suppress time randomization. Relevant only locally, other end need
not agree on it.

rekeymargin how long before connection expiry or keying-channel expiry should
attempts to negotiate a replacement begin; acceptable values as for keylife (default
9m). Relevant only locally, other end need not agree on it.

type the type of the connection; currently the accepted values are tunnel (the
default) signifying a host-to-host, host-to-subnet, - or subnet-to-subnet tunnel;
transport, signifying host-to-host transport mode; transport proxy, signifying the
special Mobile IPv6 transport proxy mode; passthrough, signifying that no IPsec
processing should be done at all; drop, signifying that packets should be discarded;
and reject, signifying that packets should be discarded and a diagnostic ICMP
returned. Charon currently supports tunnel, transport, and tunnel_proxy connection
types, only.

xauth specifies the role in the XAUTH protocol if activated by

authby=xauthpsk or authby=xauthrsasig. Accepted values are server and client (the
default).

CONN PARAMETERS: IKEv2 MEDIATION EXTENSION

The following parameters are relevant to IKEv2 Mediation Extension operation
only.

mediation whether this connection is a mediation connection, ie. whether this
connection is used to mediate other connections. Mediation connections create no
child SA. Acceptable values are no (the default) and yes.

mediated_by  the name of the connection to mediate this connection through. If
given, the connection will be mediated through the named mediation connection. The
mediation connection must set mediation=yes.

me_peerid ID as which the peer is known to the mediation server, ie. which the
other end of this connection uses as its leftid on its connection to the mediation server.
This is the ID we request the mediation server to mediate us with. If me_peerid is not
given, the rightid of this connection will be used as peer ID.

Avtd givon TpoopeTikd TUHOTO TOV UTOPOVV VA ypNCorombovy yo va
opicovv TG mpochHeTovg mapapétpovg o o apyn motonoinong (Certification

Authority (CA)). Avtég o1 mapdpetpot dev eivan vrootnpilovion oto IKEvV2 axopa.

auto  currently can have either the value ignore or add
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cacert defines a path to the CA certificate either relative to /etc/ipsec.d/cacerts or as
an absolute path.

crluri  defines a CRL distribution point (Idap, http, or file URI)

crluril synonym for crluri.

crluri2 defines an alternative CRL distribution point (Idap, http, or file URI)
ldaphost defines an ldap host. Currently used by IKEv1 only.

ocspuri defines an OCSP URIL

ocspuril synonym for ocspuri.

ocspuri2  defines an alternative OCSP URI. Currently used by IKEv2 only.
Certuribase defines the base URI for the Hash and URL feature supported by IKEv2.
Instead of exchanging complete certificates, IKEv2 allows to send an URI that
resolves to the DER encoded certificate. The certificate URIs are built by appending
the SHA1 hash of the DER encoded certificates to this base URI.

Avt ™ otypn], to pévo config Tufpa mov givor yvootd oto AOYIoUIKO
IPsec eivar to setup, mov mepiéyetl T TAnpopopies dtav Eekvael 10 Aoyiopukod. Edm
elval éva mopdoetypa:

config setup
plutodebug=all
crlcheckinterval=10m
strictcrlpolicy=yes

cachecrls  certificate revocation lists (CRLs) fetched via http or 1dap will be cached
in /etc/ipsec.d/crls/ under a unique file name derived from the certification authority’s
public key. Accepted values are yes and no (the default).

charonstart whether to start the IKEv2 Charon daemon or not. Accepted values are
yes (the default) or no.

dumpdir in what directory should things started by ipsec starter (notably the Pluto
and Charon daemons) be allowed to dumpcore? The empty value (the default) means
they are not allowed to. This feature is currently not yet supported by ipsec starter.

plutostart  whether to start the IKEv1 Pluto daemon or not. Accepted values are yes
(the default) or no.

strictcrilpolicy defines if a fresh CRL must be available in order for the peer
authentication based on RSA signatures to succeed. Accepted values are yes and no
(the default). IKEv2 additionally recognizes ifuri which reverts to yes if at least one
CRL URI is defined and to know if no URI is known.
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uniqueids  whether a particular participant ID should be kept unique, with any new
(automatically keyed) connection using an ID from a different IP address deemed to
replace all old ones using that ID; acceptable values are yes (the default) and no.
Participant IDs normally are unique, so a new (automatically-keyed) connection using
the same ID is almost invariably intended to replace an old one. The IKEv2 daemon
also accepts the value replace which is identical to yes and the value keep rejecting
new IKE_SA setups and keep the duplicate established earlier.

Ot akdAovBeg mapapeTpor tunudtov config ypnoiponoodvtal ard 1o
IKEv1 Pluto daemon pévo:

cricheckinterval interval in seconds. CRL fetching is enabled if the value is greater
than zero. Asynchronous, periodic checking for fresh CRLs is currently done by the
IKEv1 Pluto daemon only.

keep_alive interval in seconds between NAT keep alive packets, the default being
20 seconds.

nat_traversal  activates NAT traversal by accepting source ISAKMP ports different
from udp/500 and being able of floating to udp/4500 if a NAT situation is detected.
Accepted values are yes and no (the default).

nocrsend  no certificate request payloads will be sent. Accepted values are yes and
no (the default). Used by IKEv1 only, NAT traversal always being active in IKEv2.

pkcesllinitargs non-standard argument string for PKCS#11 C_Initialize() function;
required by NSS softoken.

pkcslImodule defines the path to a dynamically loadable PKCS #11 library.

pkesllkeepstate PKCS #11 login sessions will be kept during the whole lifetime of
the keying daemon. Useful with pin-pad smart card readers. Accepted values are yes
and no (the default).

pkes1lproxy Pluto will act as a PKCS #11 proxy accessible via the whack interface.
Accepted values are yes and no (the default).

Plutodebug ~ how much Pluto debugging output should be logged. An empty value,
or the magic value none, means no debugging output (the default). The magic value
all means full output. Otherwise only the specified types of output (a quoted list,
names without the --debug- prefix, separated by white space) are enabled.

plutostderrlog.  Pluto will not use syslog, but rather log to stderr, and redirect stderr
to the argument file.

postpluto shell command to run after starting Pluto (e.g., to remove a decrypted
copy of the ipsec.secrets file). It’s run in a very simple way; complexities like I/O
redirection are best hidden within a script. Any output is redirected for logging, so
running interactive commands is difficult unless they use /dev/tty or equivalent for
their interaction. Default is none.
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prepluto shell command to run before starting Pluto (e.g., to decrypt an encrypted
copy of the ipsec.secrets file). It’s runin a very simple way; complexities like I/O
redirection are best hidden within a script. Any output is redirected for logging, so
running interactive commands is difficult unless they use /dev/tty or equivalent for
their interaction. Default is none.

virtual_private defines private networks using a wildcard notation.

Ot akdAovBeg mapdpetpot TuMUatToV config xpNGILOTOI0VVTOL LOVO OO TO
IKEv2 Charon daemo:

Charondebug  how much Charon debugging output should be logged. A comma
separated list containing type level/pairs may be specified, e.g: dmn 3, ike 1, net -1.
Acceptable values for types are dmn, mgr, ike, chd, job, cfg, knl, net, enc, lib and the
level is one of -1, 0, 1, 2, 3, 4 (for silent, audit, control controlmore, raw, private).

Ot axdrlovBec mapapeTpotl tunudTev config £xyovv povo vonua v to stack
KLIPS IPsec ypnowonoteital, ovti tov stack mpoemdoyng NETKEY tov Linux
mopnva 2.6:

Jragicmp whether a tunnel’s need to fragment a packet should be reported back
with an ICMP message, in an attempt to make the sender lower his PMTU estimate;
acceptable values are yes (the default) and no.

hidetos whether a tunnel packet’s TOS field should be set to O rather than copied
from the user packet inside; acceptable values are yes (the default) and no.

interfaces  virtual and physical interfaces for [Psec to use: a single virtual=physical
pair, a (quoted!) list of pairs separated by white space, or %none. One of the pairs
may be written as %default route, which means: find the interface d that the default
route points to, and then act as if the value was ‘‘ipsecO=d’’.%defaultroute is the
default; %onone must be used to denote no interfaces.

overridemtu value = that the MTU of the ipsecn interface(s) should be set to,
overriding IPsec’s (large) default.

Ipsec commands

To IPsec eivar pa evodn mov mepthapPévet por GLALOYN TOV LEULOVOUEVOV
VTO- EVIOADV TNG HOPONG,

ipsec <command> [ <argument> ] [ <options> ]

omov umopel va ypnotpomomei ya va eAéyEet kKo va emtnpnoet Tig ovvoéoelg [Psec,
kaBag eniong kot o IKE daemons.
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Control Commands

ipsec start [ <starter options> |

KoaAel to ipsec starter [ <starter options> 1], T0 0moio aVOADEL GTN GLVEYELD
10 ipsec.conf kot apyilet To IKEv1 pluto kou IKEv2 charon daemons.

ipsec stop

OlokAnpmver OAN ™ ovvdeon IPsec kot otapatd o IKEv1 pluto ko IKEv2
charon daemons pe v amoctoAn evog ofjuatog TERM otov ipsec starter.

ipsec restart [ <starter options> ]

Eivor 1codvvapog pe 1o ipsec stop mov axoiovBeiton omd TO ipsec
start[<starter options>] petd amd po epiodo 2 SEVTEPOAETTOV.

ipsec update

Ytédhvel éva onua HUP otov ipsec starter mov koBopiler otn ocvvéyeln
0mo1EcONTOTE AAAAYEG 6TO ipsec.conf Kot EVILEPADVEL TN SIOUOPP®ST “Tpéxovtag’ TO
IKEv1 pluto kot IKEv2 charon daemons, avtictoya.

ipsec reload

Ytéhver éva USRI onua otov ipsec starter mov Eava@optdVEL TN GUVEXELN
oAOKANPM T Swpopewon (configuration) tpéyoviag 1o IKEvI pluto kot IKEv2
charon daemons to omoio gival faciopévo 610 Tpaypatikd ipsec.conf.

ipsec up <name>

Aéet oto apuddto IKE daemon vor Egkiviioet T ohHVOEST] LE TO OVOLO <name>.
Exteleiton pe v kinon tov ipsec whack -- Ovoua <name> --initiate kau/n ipsec
stroke up <name>.

ipsec down <name>

Aéer o010 opuddio IKE daemon va olokAnpdoet ) olOvdeon <name>.
Exteleiton pe v kAnon tov ipsec whack --6vopa <name> -- terminate ko ipsec
stroke down <name>.

ipsec route <name>

Aéet o010 opuodo IKE daemon va mopeppdirer po molrtiky| IPsec otov
TopNVa Yo T oHVvOeon <name>. To TPMTO TAKETO MPEMU®V QOPTIOV TOL TOPLAleL
pe mv moltikn IPsec Oo mpoxoAécer avtopata por opyavmon obvvoeong IKE.
Exteleiton pe v kAnon tov ipsec whack --6vopo <name> -- route ko/r| ipsec stroke
route <name>.
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ipsec unroute <name>

Aoparpel v moltikn [Psec otov mupnva yia ) odvdeon <name>. Extedeiton
pe v KAnomn tov ipsec whack --6vopa <name> -- unroute 1/kon ipsec stroke unroute
<name>.

ipsec status [ <name> ]

Emotpépet 11¢ ovvontikéc mAnpogopieg Béong yio T obvdeon <name>, ce
OAeg TIc ovvdéoels. Exteleiton pe v kAnon tov ipsec whack [ --6vopo <name>] --
status and/or ipsec stroke status [ <name> |.

ipsec statusall [ <name> ]

Emotpépetl Tic Aemtopepeic mAnpopopieg Béong yioo t cdvdeon <name>, o€
OAeg T1G ovvdéoels. Extedeitanr pe v kAnom tov ipsec whack [ -- 6vopo <name>]
statusall 1)/xou ipsec stroke statusall [ <name> ].

Info Commands
ipsec version

Emotpépet v éxdoon ipsec vd popen Linux strongSwan U<strongSwan
userland version>/K<Linux kernel version>, edv to strongSwan ypnoytomotei tov
NETKEY IPsec stack tov muprjva Linux wov tpéyet.

ipsec copyright
Emotpéeet 11g mAnpoopiec dikampdtov.
ipsec —confdir

Emotpépet tov katdioyo SYSCONFDIR cav opiopévo (default) amo emdoyég
Tov configuration.

ipsec --directory

Emotpéper tov kotaroyo LIBEXECDIR cav opiopévo amo emAoyég tov
configuration.

ipsec —help
Emotpépet Tig mAnpogopiec ypnong yio tnv vtoAr ipsec.
ipsec —versioncode

Emotpépel tov apBud €kdoong ipsec vnd popen U<strongSwan userland
version>/K<Linux kernel version>, edv 1o strongSwan ypnoylonotet tov IPsec tov
mopnva Linux mov tpéyet.
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List Commands
ipsec listaacerts [ --utc ]

Emotpéper pia Alota motomomtikov omo X.509 Authorization Authority
(AA) mov @optodnkav tomwkd omd to IKE daemon omd 1OV KaTOAOYO TOL
/etc/ipsec.d/aacerts. ExteAeiton pe v xAnom tov ipsec whack -- listaacerts kouv/n
ipsec stroke listaacerts.

ipsec listacerts [ --utc ]

Emotpéper pio Aiota omo X.509 Attribute certificates mov @optdOnKav
tomkd and to IKE daemon and tov katdroyo tov /etc/ipsec.d/acerts. Exteleiton pe
mv kAnon [[IpsecWhacklipsec whack] -- listacerts xoavn [wikilpsecStroke ipsec
stroke]] listacerts.

ipsec listalgs

Emotpéper  pia  Aloto  6hov  tov  vmootnplopeveov  aiyopiBuwv
kpvrtoypdonong IKE kot hash, tic dtubéoipeg opddeg diffie-Hellman, kabag eniong,
Kol 0Aovg Tovg ESP adyopiBupovg kpumtoypdenong kot emkHpmong mov £yypaeovTol
nécw Crypto API tov mupniva Linux. Yrmootmpileton amd to IKEvI pluto daemon
uoévo. Exteleiton pe v kAnon tov ipsec whack --listalgs.

ipsec listcacerts [ --utc ]

Emotpépet pio AMota amo motomomtikd X.509 Certification Authority (CA)
mov  goptodnkav tomkd oamd to - IKE daemon omd6 tov katdAoyo tov
/etc/ipsec.d/cacerts 1M mapaAnednkoav oto, PKCS#7 motomomtikd pécm tov
npwtokOAliov IKE. ExteAdeiton pe v kAnon tov ipsec whack -- listcacerts ka7 ipsec
stroke listcacerts.

ipsec listcainfos [ --utc ]

Emotpéper tigc minpogpopieg apyng motomoinong (Certification Authority)
(onueia  dwavoung  CRL, «xevipwol vmoroywotég OCSP  URIs, LDAP), mov
kaBopionkav and ta tuqpota CA oto ipsec.conf. Extedeiton pe tnv KANom tov ipsec
whack -- listcainfos ko ipsec stroke listcainfos.

ipsec listcards [ --utc ]

AmapBuet 6Aa ta moTomomTKG oL Ppiokoviar otig E&umveg KAPTES.
Ymnootmpiletor amd 1o IKEvV1 pluto daemon povo. Exteleiton pe v kAnom tov ipsec
whack -- listcards.
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ipsec listerls [ --utc ]

Emwotpéper pio Alota amo Certificate Revocation Lists (CRLs) mov
eopt®dnkav and to IKE daemon and tov katdioyo etcipsecdcrls. Extedeiton pe v
KAnon tov ipsec whack -- listcrls f)/xon ipsec stroke listcrls.

ipsec listcerts [ --utc ]

Emotpéper pio Aota tov X.509 f/kar motomomrtik®dv OpenPGP mov eite
eoptdOnkav tomkd and to IKE daemon gite mapoinednkov pécw tov Tp®@TOKOAAOL
IKEv2. Exteleiton pe v xAnon tov ipsec whack --listcerts 1/kou ipsec stroke
listcerts.

ipsec listgroups [ --utc ]

Emotpéper pio AMota OAwv TtV OpAd®V 7OV YXPNGLUOTOOVVTOL Yol VO
KaBoploTovv Ta oyedypappata £ykpiong xpnotov. Yrootnpiletar and to IKEv1
pluto daemon pévo. Extedeiton pe v kAfon tov ipsec whack --listgroups.

ipsec listocsp [ --utc ]

Emotpépel mAnpopopieg avakinong mTov mposKoploviot amd Toug KEVTPIKOVG
vroroylotéc OCSP. Exteleiton pe v kinon [[IpsecWhacklipsec whack] --listocps
N/xau ipsec stroke listocsp.

ipsec listocspcerts [ --utc ]

Emotpéper pia Aicta motomomtikev amo X.509 OCSP Signer mov eite
eoptmdnkav tomikd and to IKE daemon and tov katdhoyo tov /etc/ipsec.d/ocspeerts
eite otaAONKaV amd évav kevipikd vroroylot) OCSP. Exteleiton pe v kinomn tov
ipsec whack --listocspcerts 1)/kon ipsec stroke listocspcerts.

ipsec listpubkeys [ --utc ]

Emotpéper pia Mota onuociov kiewdoiwv RSA (RSA Public Keys) mov eite
eoptodnkav pe 1o Pactkd oynua gite dnuovpyndnkov and ta motomointikd X.509
kol OpenPGP. YrnoompiCetar and 1o IKEv] pluto daemon pévo. Exteleiton pe v
KAnon tov ipsec whack -- listpubkeys.

ipsec listall [ --utc ]

Emotpépet Oheg T1g mAnpoeopieg mov mopdyovtor omd TG EVIOAEG TOL
vdOnkav moapandve. Kabe evtodn pmopel va kinbel pe v emhoyn _--utc_ mov
emoevoel 6Aeg Tig nuepounviec oe UTC avti g tomkng opoag. Extedeiton pe v
KAnon tov ipsec whack -- listall r/xoun ipsec stroke listall.
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Reread Commands
ipsec rereadaacerts

AwBalet O a o apyeia TOTOTOMTIK®VY TOL TEPIAAUPEAVOVTOL GTOV KOTAAOYO
Tov /etc/ipsec.d/aacerts kot ta mpocBétel 01N Alota TioTomONTIK®V Authorization
Authority (AA). Extedeiton pe v kAnon tov ipsec whack --readaacerts v)/xot ipsec
stroke rereadaacerts.

ipsec rereadacerts

AwBdlel 6ha o apyeio TIOTOTOMTIK®V OV TEPIAALUPAVOVTIOL GTOV KOTAAOYO
Tov /etc/ipsec.d/acerts Kot ta TPocHETEL 6T AIGTA TOV TIGTOTOUTIKMV 1010THTOV.
Extedeiton pe v kAnomn tov ipsec whack --rereadacerts 1)/xou ipsec stroke
rereadacerts.

ipsec rereadcacerts

AwBdlel 6ha Ta apyeio TIOTOTOMTIKMY OV TEPIAAUPAVOVTOL GTOV KOTAAOYO
Tov /etc/ipsec.d/cacerts kot ta mpocBétel ot Alota Certification Authority (CA).
Exteleiton pe v kAo tov ipsec whack --rereadcacerts 1)/xou ipsec stroke
rereadcacerts.

ipsec rereadcrls

AwBdler Ghovg Tovg kaTaAdyous ovakAnong motoromtik®v (Certificate
Revocation Lists “CRL”) mov meptaapfavovtal gtov katdloyo tov /etc/ipsec.d/crls
Kol Tovg Tpocbétel ot AMota twv CRLs. To malatdtepo CRLs avtikabictoton amd
vemtepo. Extedeitan pe v kAnon tov ipsec whack --rereadcrls 1/xau ipsec stroke
rereadcrls.

ipsec rereadocspcerts

AwBdlel 6ha o opyein TIOTOTOMTIK®VY OV TEPIAAUPAVOVTOL GTOV KOTAAOYO
Tov /etc/ipsec.d/ocspeerts Kot ta Tpochitel o Aota miotonomtikev OCSP signer.
Exteleiton pe v kAnom tov ipsec whack -- rereadocspcerts 1/kat ipsec stroke
rereadocspcerts.

ipsec rereadsecrets

HEavaoafalel 6da to pootikd mov kabopilovtal oto ipsec.secrets. ExteAeitan
pe v kKAnon tov ipsec whack -- rereadsecrets 1/kat ipsec stroke rereadsecrets.

ipsec secrets

Eivat 1codvvaypio pe 1o ipsec rereadsecrets.
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ipsec rereadall

Extelel Ohec T1g Eavadiafacpéveg EVIOAES TOL POIVOVTOL TOPATAV®.
Exteleiton pe v kAnomn tov ipsec whack --rereadall 1)/xau ipsec stroke rereadal.

PKCS11 Proxy Commands

ipsec scencrypt <value> [ --inbase <base> ] [ --outbase <base> ][ --keyid <id> ]

Ynroompiletar povo and to IKEvI pluto daemon. Exteleiton pe tnv kAnon
tov ipsec whack — scencrypt.

ipsec scdecrypt <value> [ --inbase <base> ] [ --outbase <base> ][ --keyid <id> ]

Yroompiletar poévo and to IKEvV1 pluto daemon. Exteleiton pe v kAnon
Tov ipsec whack --scdecrypt evtoAn.
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TO STRONGSWAN

XXETIKA

To strongSwan givon po epappoyn OpenSource IPsec yio to Agrtovpyikd
ocvotnpo Linux. Eivan Baciopévo oto mpodypoappa FreeS/WAN kot to patch X.509
mov avantuydnke Katd TN ddpKew TV TEAELTAiOV TPV €T®V. Tlpokeipuévou va
vap&et pa otabepn Thateopua IPsec yia vo facicovpe Tig LEAAOVTIKES ETEKTACELS
pog mave oto X.509, aropacictnke 1 eKTEAEST TOL strongSwan mPOyPELLULATOGC.

To strongSwan goTidoTNKE OTA EENG:

o YtnVv amAdtnTo TG Stopdpemong (configuration).

o Y& 1oyvpic neBdOOVE KPLTTTOYPAPNGNG KO ETUKVPWOTC.

o & woyupéc moMtikég IPsec mov vootnpilovv Ta peydia kol cOvOeTa
diktva VPN (Virtual Private Network).

O oapympoypoppatiotg tov strongSwan givor o Andreas Steffen, o omoiog
etvarl KaBNyNg Yo TV aGQAAELD OTIS EMKOWVMVIEG, TPOICTAUEVOS TOV 1WOPVUOTOC
Yo TG TEXVOAOYieS AladIKTVOV, TIG EPAPUOYES GTO TOVETIGTIO TOV EPOUPLOCUEVOV
emomuov Rapperswil otnv EAPetia, xabbdg xor [Tpdedpog g ocvuPovientikng
etoupeiag strongSec GmbH.

37



EIZATQI'H

To strongSwan givar pia OpenSource IPsec Avom yia 10 Asttovpyikd cvoTnUO
Linux. Yrnootpilel 11g axdiovhec onuavtikég Asrtovpyieg:

o Tpéyel ka1 otov Linux 2.4 (KLIPS) aAAd kot otov Linux 2.6 (native IPsec)
TLpN VO,

e Ioyvpn 3DES, AES, Serpent, Twofish, | Blowfish kwoucoroinon.

e AvBeviikomoon Pacicpévn oty X.509 mictonoinon (certificate).

o Ioyvpéc mohtikég IPsec Baciopéveg oe wildcards 1 oe CAs.

e Avdxkmon ano Certificate Revocation Lists (CRLs) uéow HTTP 1§ LDAP.

e [IAMpn vroompitn amo to mpwtoéxorro Online Certificate Status Protocol
(OCSP, RFC 2560).

e Ymoompi&n ano 10 mpwtoKoAlo Dead Peer Detection Protocol (DPD, RFC
3700).

o Awyeipnon Aettovpywcdtrag CA mepikidovrag OCSP, CRL URIs koau LDAP
server.

e Amofnkevon 1WwTkOV KAewlwv. (private keys) oe €Eumvec  kapTEC
(smartcards) | USB crypto tokens péow PKCS #11 APIL

e NAT-Traversal.

e Ymoompin omo Virtual IPs @ péocw otatikng  mopoUETpOTOinoMg
(configuration).

¢  Ymootpi&n amo daypopévo SA Kot EVIIEPOTIKG UNVOLOTO AVOKOTVOOTG.

e Dead Peer Detection (DPD, REC 3706).

Quickstart

Y10 akOAovBa  mapadsiypota  vmoBiétovpe Yoo AOYovg COQENVEWNG OTL
vrodekvoeTal ota aplotepd (left) o tomkog ypnotng (local host) kot oo de€id givon
0 pakpvog ypnong (remote host). Ta metomomTikd Yoo ToVS YPNGTES, 1 hosts Kot Tig
mOAeg exdidovTon amd éva strongSwan CA (Certificate Authority). ITdg va mopdyet ta
WIOTIKGE KAEWE KOl - TO TIGTOTOMNTIKA Tov ypnotponowwvias 1o OpenSSL Oa
avapepOetl mapokdtw. To miotomomtikd CA, strongswanCert.pem, mpémetl vo givor
napov o Oha ta onueion Tov VPN mpokeévou va gival og B€om va emikupmoet ta
Cevyor ypnotav peTagd ToG.

2t ovvéxela Bo ovapepbodv KAmol TOPOUOEYIOTA TPOKEWEVOL VO YiVEL
KaTavon T (000 Yyivetol) Kot 1 TopopeTpotoinon yio to StrongSwan. Zyetikd pe to ti
KAvEL o evtoAn avagépinke mapamdve oto kepdiato IPSec.
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Site-to-site case

Ye avtd 10 GEVAPLO VO OCPAAEC TOAEG (gateways) 0 moon Kot o sun Oa
oLVOECOLVV  OV0 PACKES LTOSIKTVWV moon-net Kot sun-net To £vo Pe 10 GAAO, HECH
evog VPN tunnel petald tov 600 modov:

10.1.0.0/16 -- 1 192.168.0.1 | ===1192.168.0.2 | -- 10.2.0.0/16
moon-net moon sun sun-net

Configuration on gateway moon:
/*Ed®, Tomobetohvton To ToTOTOMTIKE 0AAG Kot TO KAEWT
/etc/ipsec.d/cacerts/strongswanCert.pem //CA Certificates
/etc/ipsec.d/certs/moonCert.pem //Certificates
/etc/ipsec.secrets:  //Apyeio kataypapng 10mTik®v RSA kiedidv
: RSA moonKey.pem //Idiwtikd KAedl
/etc/ipsec.conf:  //Apyeio Iapapetponoinong
conn net-net  //Z0vvdeomn conn

left=%defaultroute

leftsubnet=10.1.0.0/16

leftcert=moonCert.pem

right=192.168.0.2

rightsubnet=10.2.0.0/16

rightid="C=CH, O=Linux strongSwan, CN=sun.strongswan.org"

auto=start
Configuration on gateway sun:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/sunCert.pem
/etc/ipsec.secrets:
: RSA sunKey.pem "<optional passphrase>"
/etc/ipsec.conf:
conn net-net

left=%defaultroute
leftsubnet=10.2.0.0/16

leftcert=sunCert.pem
right=192.168.0.1
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rightsubnet=10.1.0.0/16
rightid="C=CH, O=Linux strongSwan, CN=moon.strongswan.org"
auto=start

Host-to-host case

Av10 glval éva set up peta&y dvo eviaimv hosts mov dev €xovv €va VITOSIKTLO
a0 TG amd TOVS. AV Kat 0 TPOTOG PETaPop®dV IPsec Ba NTov 1KavomomTikos Yo Tic
ouvvdéaelg host-host Ba ypnopomomcovpe Tov Tpoemireypévo tpodmo IPsec tunnel.

1 192.168.0.1 | ===1192.168.0.2 |
moon sun

Configuration on host moon:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/moonCert.pem
/etc/ipsec.secrets:

: RSA moonKey.pem "<optional passphrase>"
/etc/ipsec.conf:

conn host-host

left=%defaultroute

leftcert=moonCert.pem

right=192.168.0.2

rightid="C=CH, O=Linux strongSwan, CN=sun.strongswan.org'
auto=start

Configuration on host sun:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/sunCert.pem
/etc/ipsec.secrets:
: RSA sunKey.pem "<optional passphrase>"
/etc/ipsec.conf:
conn host-host

left=%defaultroute

leftcert=sunCert.pem
right=192.168.0.1
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rightid="C=CH, O=Linux strongSwan, CN=moon.strongswan.org"
auto=start

Four tunnel case

e éva set up site — to — site £vog SLOYEPIOTIG GLOTNUATMOV TOL GUVOEETAL LUE
TNV TomKN TOAN cvyvd Ba emBovpovoe va Exel TpodGPacn oty 1010, VTN TOAN 1 Eva
KEVIPIKO VITOAOYIOTN GTO LIOSIKTVO TGW OO TNV TOAN VT HECH EVOG OGPAAOVS
IPsec tunnel. Aedopévov o0t ta makéto [P mov agrvouv e AN pécm  pog
e€mTeptkNe dkTvakng demapng eépvouvv t devbuvon IP, ko ta téocepa IPsec
Security Associations (SAs) mpémel va GETAPIGTOVV Y10 VO, ETLTUYOLY THV. TANPN
OLVOEGIOTNTO. XTO TOPAOEIYIO TOV OKOAOVOEL QaiveTta MG avTO pmopel va yivel
Yopig mWOAA  mpdcOetn  epyacion  OOKTLAOYPAPNOMG, - XPNOULOTOOVING TN
HOKPOEVTOA mov mepAapPdvel Tovg oplopos cbvoeong mov kafopilovionr oTo
apyeio ipsec.conf.

10.1.0.0/16 -- 1 192.168.0.1 | ===1192.168.0.2 | -- 10.2.0.0/16
moon-net moon
sun sun-net

Configuration on gateway moon:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/moonCert.pem
/etc/ipsec.secrets:
: RSA moonKey.pem "<optional passphrase>"
/etc/ipsec.conf:
conn net-net
leftsubnet=10.1.0.0/16
rightsubnet=10.2.0.0/16
also host-host
conn net-host
leftsubnet=10.1.0.0/16
also host-host
conn host-net
rightsubnet=10.2.0.0/16

also host-host

conn host-host
left=%defaultroute
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leftcert=moonCert.pem

right=192.168.0.2

rightid="C=CH, O=Linux strongSwan, CN=sun.strongswan.org"
auto=start

Configuration on gateway sun:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/sunCert.pem
/etc/ipsec.secrets:

: RSA sunKey.pem "<optional passphrase>"
/etc/ipsec.conf:

conn net-net
leftsubnet=10.2.0.0/16
rightsubnet=10.1.0.0/16
also=host-host

conn net-host
leftsubnet=10.2.0.0/16
also=host-host

conn host-net
rightsubnet=10.1.0.0/16
also=host-host

conn host-host
left=%defaultroute
leftcert=sunCert.pem
right=192.168.0.1
rightid="C=CH, O=Linux strongSwan, CN=moon.strongswan.org"
auto=start

Four Tunnel case the elegant way with source routing

H mnpng mepintoon teccdpwv tunnels mov meptypd@eTOL GTO TPONYOOUEVO
Tunpo yiveton apketd ovvletn. Edv Ba propovce kdmolog va avaykdoet ) dievfuvon
npoérevong tov takétov I[P apnvovtag v mdAn péow g eEmTEPIKNG dEmAPNg Yo
va mapovpe 1 devbuvon IP g eocmtepikng oemapng, 10Te B pmopovoe va
YPNCLOTOMCEL TO OmAO subnet-to-subnet tunnel. ‘Eva tétoto setup eivatl ovvatd edv
YPNOLOTOOVUE TNV TINyaio dpopordynon tov dwadpopdv IP mov ypnowomoteitan
Nnon amd to strongSwan.
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10.1.0.0/16 -- 1 192.168.0.1 | ===1192.168.0.2 | -- 10.2.0.0/16
moon-net moon

sun sun-net

Edv vroBétovpe 611 1 eowtepikn devBvvon IP tov moon getaway eivar to
10.1.0.1 xou n ecwtepkn devbvvon IP tov sun getaway eivor 1o 10.2.0.1, tote 1
mopdpetpog B etvar:

leftsourceip=10.1.0.1
oToV K0B0opIGHd cHVOEGNS TOV MOON KO
leftsourceip=10.2.0.1

oTOV sun, avtioTolya, 0o £yKaTasTHoEL TN SPOUOAGYN O TNYNG KOt 6TIG 000 TUAES.
Koatd cuvénela n evioAn:

ping 10.2.0.1

exteleiton 6Tov moon ko Bo aproel TNV TOAN pe pia 1e¥Bvven TpoEAevong Tov
10.1.0.1 kou emopévmg Ba mdpet to net-net IPsec tunnel.

Configuration on gateway moon:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/moonCert.pem

/etc/ipsec.secrets:

: RSA moonKey.pem "<optional passphrase>
/etc/ipsec.conf:

conn net-net
left=%defaultroute
leftsourceip=10.1.0.1
leftsubnet=10.1.0.0/16
leftcert=moonCert.pem
right=192.168.0.2
rightsubnet=10.2.0.0/16
rightid="C=CH, O=Linux strongSwan, CN=sun.strongswan.org'
auto=start

Configuration on gateway sun:

/etc/ipsec.d/cacerts/strongswanCert.pem
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/etc/ipsec.d/certs/sunCert.pem
/etc/ipsec.secrets:

: RSA sunKey.pem "<optional passphrase>"
/etc/ipsec.conf:

conn net-net
left=%defaultroute
leftsourceip=10.2.0.1
leftsubnet=10.2.0.0/16
leftcert=sunCert.pem
right=192.168.0.1
rightsubnet=10.1.0.0/16
rightid="C=CH, O=Linux strongSwan, CN=moon.strongswan.org"
auto=start

Roadwarrior case

Avtn givon pa ToAd Kovn epintmwon 6mov o strongSwan mwOAN e&ummpetel
évav avBaipeto apOud poxpivov meratov (clients) VPN mov cvvnbog €xovv tig
duvapukég drevbvvoerg IP.

10.1.0.0/16 -- 1 192.168.0.1 | === | x.x.x.x |
moon-net moon carol

Configuration on gateway moon:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/moonCert.pem
/etc/ipsec.secrets:
: RSA moonKey.pem "<optional passphrase>"
/etc/ipsec.cont:
conn rw
left=%defaultroute
leftsubnet=10.1.0.0/16
leftcert=moonCert.pem
right=%any

auto=add

Configuration on roadwarrior carol:
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/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/carolCert.pem
/etc/ipsec.secrets:
: RSA carolKey.pem "<optional passphrase>"
/etc/ipsec.conf:
conn home

left=%defaultroute

leftcert=carolCert.pem

right=192.168.0.1

rightsubnet=10.1.0.0/16

rightid="C=CH, O=Linux strongSwan, CN=moon.strongswan.org"
auto=start

Roadwarrior case with virtual IP

To Roadwarrior cuviBwg opiletl tig dvvapukég devbvvoelg IP and ISP mov
elval vty Vv mepiodo cvvnuuévee. Tlpokepévou va amhomombel n dopopordynon
amd To moon-net micw otnv €& omootdoemg mpoOsPacn tov meAdTn Oa MTav
emBopunto, edv 1o roadwarrior iye pia d1evBvvon IP mov emdéyeton ecwtepik.

10.1.0.0/16 -- 1 192.168.0.1 | === | x.x.x.x | -- 10.3.0.1
moon-net moon carol
virtual IP

Avty n ewovikny devBvvon IP umopei va opiotel oe éva strongSwan
roadwarrior pe TV TpocHNKN TG TOPAUETPOV:

leftsourceip=10.3.0.1

oto ipsec.conf tov roadwarrior. ®voikd 1 ewovikn IP kabe roadwarrior mpémet va
gtvor evodtdikpLTN. XT0 TOPAdEYHA pag emAyeTal and T devhuvon

rightsubnetwithin=10.3.0.0/16

N omoio. umopel va mpootebel oto ipsec.conf ¢ mOANG €101 doTE €vag €viaiog
KaBoplopdg ohvdeong va, uopel va yeipilotel ta moArlomidoio roadwarriors.

Configuration on gateway moon:
/etc/ipsec.d/cacerts/strongswanCert.pem

/etc/ipsec.d/certs/moonCert.pem
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/etc/ipsec.secrets:
: RSA moonKey.pem "<optional passphrase>"
/etc/ipsec.conf:

conn rw
left=%defaultroute
leftsubnet=10.1.0.0/16
leftcert=moonCert.pem
right=%any
rightsubnetwithin=10.3.0.0/16
auto=add

Configuration on roadwarrior carol:
/etc/ipsec.d/cacerts/strongswanCert.pem
/etc/ipsec.d/certs/carolCert.pem
/etc/ipsec.secrets:
: RSA carolKey.pem "<optional passphrase>"
/etc/ipsec.conf:
conn home
left=%defaultroute
leftsourceip=10.3.0.1
leftcert=carolCert.pem
right=192.168.0.1
rightsubnet=10.1.0.0/16

rightid="C=CH, O=Linux strongSwan, CN=moon.strongswan.org"
auto=start

Generating certificates and CRLs with OpenSSL

Avty n  mopdypagog Oev  givar €vo TPOAYHOTIKO GCEUVAPLO OTO  TTMG
ypnoponoteiton o OpenSSL. AmapiBuel axpiPac pepikd onueio mov eivon oyeTikd
pe v mapoywyn motoromtik®v (Certificates, Keys) kat to CRLs yw ™ ypnion pe
strongSwan.

Generating a CA certificate

H dMAwon tov OpenSSL,

openssl req -x509 -days 1460 -newkey rsa:2048 -keyout strongswanKey.pem -out
strongswanCert.pem
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onpovpyet éva 1d1wTIKd RSA rhedi tv 2048 bits to strongswanKey.pem kot
pa vroyeypappévn CA (Certificate Authority) miotomoinom v strongswanCert.pem
SLAPKELOG TECTAPWOV YPOVOV.

H evtoln openssl x509 -in cert.pem -noout -text
[Mapovoidlet pio AMota amo Tic WOt Teg ToL X.509 cert.pem MGTONOMTIKOD.
Emtpéner va eléyéel edv o1 mpoemroyég tov configuration oto openssl.cnf &yovv

eloaybel cwotd.

Edv npotipd kdmorog ta motomomtikd CA yo va ypnotponotel to dvadikd
oynuo DER énetta n axdlovdn eviodn emtuyydvetol e avTdV TOV HETACYNUOTIGUO:

openssl x509 -in strongswanCert.pem -outform DER -out strongswanCert.der
O «xoatdhoyog /etc/ipsec.d/cacerts/ meplopPdver 6ha to amopaitnto CA

motomomtikd €ite oe ovadik] DER popoer|, eite oe PEM. AveEdptnta and v
KaTAANEN TV apyeiwv, o Pluto “avtopata” kabopilel 10 cmoTO oynpa.

Generating a host or user certificate

H dMAwon tov OpenSSL,
openssl req -newkey rsa: 1024 -keyout hostKey.pem -out hostReq.pem

onuovpyet éva w1wTIKO RSA hedl amo 1024 bits, o hostKey.pem, kot éva aitnpo
ToToToiNnoMg, 10 hostReq.pem, Ta onoia £xovv vroypagptet amo to CA.

Edv 0éher kdmotog va mpocsBécel €va medio subjectAltName orov host, T0Te
npénetl va doupopeacel o OpenSSL configuration openssl.cnf kot va mpocOécel v
TOPOKATO YPOUU OGTO KOUUATL [ usr_cert |:

subjectAltName=DNS:moon.strongswan.org

edv BéAetl kdmorog va Tpocodlopicel Tov host amo to dwd tov Fully Qualified Domain
Name (FODN ), 1

subjectAltName=IP:160.85.22.3

eqv Komotog B¢her o ID va eivon tomov IPV4_ADDR. Ziyovpa pmopet va mepicivet
KoL T0U 000 TOPATAV®, OTWG,

subjectAltName=DNS:moon.strongswan.org,IP:160.85.22.3

aAld M xpnon wog devbuvong IP yio tov mpocsdiopiopd evac host mpémet va
aroBoppuvlel omtwodNToTE.

Mo to motomomTikd YpNoTdV 0 KOTAAANAOG TOTMOG TOWwTOTNTOS €ivon O
USER_FQDN mov pmopei va dtevkpiviotel 0nwg,
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subjectAltName=email:carol @strongswan.org

N €av mn oevbuvon mMAekTpovikoy Tavopopeiov Tov YPNoTN Eival HEPOC TOV
SLOKEKPLUEVOV OVOLLATOG,

subjectAltName=email:copy
Edv éxet kamotog povo éva eviaio onpeto HTTP tote Oa vdpyet n evioin,
crlDistributionPoints="URI:http://crl.strongswan.org/strongswan.crl”
omov emiomg Aettovpyei.
Topa 10 aitnuo TiotomromTikdV propel va vwoypapel amd 1o CA pe TNV EVIOAN:
openssl ca -in hostReq.pem -days 730 -out hostCert.pem —notext
Edv mopadeiyel kbmolog v emioyn -days tote n tun default_days (365
nuépec) Ba etvan mposmideypévn oto openssl.enf. H emdoyn - notext dniover 6T o
KOTOVON G amd Tov AvOpmTo AMGTO TOV MGTOMOUTIKOV EIVOL GTO KOOIKOTOMUEVO
base64 TV TGTOTOMTIKOV.
Yovbog évac Paciopévog oe WINDOWS VPN meldtng ypeualetor to
WTtkd KAewi tov, 10 MotomonTikd tov host, kot 1o motomomtikdé CA. O
KATOAANAOTEPOC TPOTOC VO opT®BOVV aVTES 01 TANPoPopieg ivar va teBodv dAa ce

éva apyeio PKCS#12:

openssl pkcs12 -export -inkey carolKey.pem -in carolCert.pem -name "carol" -certfile
strongswanCert.pem -caname "strongSwan Root CA" -out carolCert.p12.

Generating a CRL

‘Eva kevd CRL mov vmoypdagetor and to CA pmopel va mapoydei pe v
EVTOAN:

openssl ca -gencrl -crldays-15-out crl.pem

Edv mopadeiyel kédmotog v emhoyn — crldays, tote to default_crl_days 6o
elvar 30 pépec to omoio avapEpetal 6to apyeio openssl.cnf.

Edv mpotyunBei 1o CRL va eivar oe dvadwkd oyfua DER, tote avti n
petaTpomy| pmopet va emrevyOel pe v e€ng evron:

openssl crl -in crl.pem -outform DER -out cert.crl
O xatdAroyog /etc/ipsec.d/crls/ mepiéyet 6Ao to CRLs gite og dvadikd DER egite

o010 oynua base64 PEM. AveEapmra amd 10 pe v katdinén tov apyeiov (der 1
pem), o pluto “avtopara” kabopilel T0 COGTO GYNUA.
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Revoking a certificate

‘Eva. ovykekpyévo miotomomrikd twv hosts mov amobnkedetor oto apyeio
host.pem avokaAeital pe TV eVToAn:

openssl ca -revoke host.pem

Metd 1o CRL pmopet va evnuepmBel pe v evioAn:
openssl ca -gencrl -crldays 15 -out crl.pem

To mepieydpevo tov apyeiov CRL pmopel va gavel pe v EVIoin:
openssl crl -in crl.pem -noout —text.

Av16 yiveton oy mepintmon mwov eivan base64 CRL. Atagopetikd ce DER
dwpopemon Ba sivar:

openssl crl -inform DER -in cert.crl -noout —text.

Configuring the connections - ipsec.conf

Configuring my side

YuvnBwg n tomkn mAevpd (local side) eivon m 1w yioo OAeg TIG CLVOECELG.
Emopévag éxet vonpa va etioytetl to configuration yapaxtmpifovrag ) strongSwan
TOAN ac@dielog oto Tunpa conn %default Tov apyeiov /etc/ipsec.conf (configuration
file). Eav vroBétovpue oe OAo t0 TOPOHV £yypapo OTL 1| strongSwan TOAN 0GOAAELNS
glvan to left ko 1o peer givot To right, TOTE UTOPOVUE VA YPAYOLUE:

conn %default
# my side is left - the strongSwan SG
left=160.85.22.2
leftcert=moonCert.pem
# load connection definitions automatically
auto=add

To motomomtikd X.509 amd 10 omoio m strongSwan mOAN acedielng Oa
EMKVPADOGEL OTEAVOVTOG Uiot dLadIKY HopeN G° eKeivov TOV ypNotn (peer) g TUMua
™G Paoikng avrairayns Atadiktdov (IKE) eaivetor amd v mopaxdto ypoppn:

leftcert=moonCert.pem

To motomomtikd pmopet gite vo amodnkevtel oe base64 PEM dapdpemon,

eite oto dvadwd DER. Avegapmnta and v katdinén apyeiov, o Pluto “avtoépata”
pmopet va to avayvopicel. Eropéveg,
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leftcert=moonCert.der
U
leftcert=moonCert.cer

Koatd ™ ypnoponoinon tov oyetik®v ovopdtwv dwdpouns (pathnames),
Om®MG OT0L TAPUTAVED TAPOOELYHOTO, TO OPYEIN TMOTOMOMTIK®OV TPEMEL - VO
aroOnkevtohv péca otov Katdioyo /etc/ipsec.d/certs. TIpoxepévou va dtokplBovv Ta
strongSwan TIGTOTOMTIKA OO TO TOMIKA OTOONKELUEVO EUMIGTELUEVA ~ OpOLN
moTomomTIKd, Ba pmopovoav emiong va amodnkevtobv oe €va subdirectory péoa
otov KatdAoyo /etc/ipsec.d/certs, dnwg .. €GO GTO

leftcert=mycerts/moonCert.pem
duoikd ovopata SLOdPOUMY EVOL SLVATO VO EKPPAGTOVV,
leftcert=/usr/ssl/certs/moonCert.pem

Yav tavtotta yuoo v oA VPN mpoteivetar n yprion evog Fully Qualified
Domain Name (FQDN) ¢ popong,

conn rw
right=%any
leftid=@moon.strongswan.org

Inuovtikd: Otav éva mpocdiopiotikd FQDN ypnoiponoteital, mpénetl vo meptinedel
pntd to oamokaAovpevo  subjectAltName  tov tomov dnsName (DNS:) oto
TGTOMOMTIKO TOL VTTOOEKVVETOL amd To leftcert.

Edv dev BéAel kamotog va ypnowomomostl ta. subjectAltNames, pmopei va
YPNOLOTOUCEL TO. SIOKEKPIUEVO dvoua Tov metomomTikod (DN) avt' avtov, to
omoio &ival éva mpocdopiotikd tov Tomov DER_ASNI_DN kot mov pmopet va
ypaptel Ty pe 1o oynuo LDAP wg e&nc:

conn rw

right=%any
leftid="C=CH, O=strongSec GmbH, CN=moon.strongswan.org"

Agdopévov 6t 10 DN givar pépog tov mistomomrikov, to leftid dev ewvan
amapoitnTo va onAmBel pntd. Katd cvuvéneia 1 €i6od0g

conn rw
right=%any

avtopota vrobétel 6t to DN tov leftcert sivor ) tawtdtra hosts.

Multiple certificates

To strongSwan vtootpilel TOALATAG TIGTOTOMTIKA O1APOPMV TOTIKMV hosts
KaBdg eniong kot avticToryo W1TIKG KAEW1d RSA:
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conn rwl
right=%any
rightid=@peerl.domainl
leftcert=myCert1.pem
# leftid is DN of myCert1

conn rw2
right=%any
rightid=@peer2.domain2
leftcert=myCert2.pem
# leftid is DN of myCert2

Otav o peerl oapyiler po obvoeon, 101e TO StrongSwan Oo oteider éva
myCertl kot 6o to vroypayel pe to myKeyl mov xaBopiletat oto /etc/ipsec.secrets,
eved to myCert2 kot To myKey2 0a ypnoiporomBovy oe pia 6Hvoeon wov opyilet amd
Tov peer2.

Configuring the peer side using CA certificates

Thpo pmopovdue va mpoympnoovpe vo Kabopicovpe Tig cvvoéoelg pag. H
aKOAoVON amlovotep ONA®on:

conn rw
right=%any

kaBopiler ™ yevikn mepintwon roadwarrior. H ypouun right=%any xvplolektikd
onpaiver 6t omorooonmote IPSec peer yivetar omodektodg, aveEdptnta amd TV
tpéyovoa devbuvon mpoéievong IP, kobdc kor v TowtdéTTA NG, €9 OGOV
TOPOVCLACEL O peer Eva €yKupo motonomtikd X.509 mov vroypdeeton amd to CA kot
n strongSwan TOAN oc@dAielag ™V eumioteptel. EmmAéov n vmoypagn kotd ™)
duprela Tov kVPoL TPOmov IKE divel tnv amddeiln 61l o peer Katéyel 10 WO1OTIKO
kA&l RSA mov touprélet pe 1o onpocto kAt mov mepthapfavetor oto dtofiPacHiy
TG TOMOMTIKO.

H tavtémra and v onoia évag peer mpocdlopiletal Kotd T OGPKELD TOV
kopov tpoémov IKE, pmopel vor Ppioketon oe omolovodnmote amd TOVG TOTOLG
tavtomrog ID 6mwg IPV4_ADDR, FQDN, USER_FQDN 1| DER_ASNI_DN. Edv
évag amd TOLG TPMOTOVG TPELG TLUTOVG TOVTOTNTOG YPNOCLOTOLEITAL, KATOTLY TO
motonomTikd X.509 tov peer mpémer vo mepiExel va subjectAltName topéa tov
tomov ipAddress (IP:), dnsName (DNS:) 1 rfc822Name (nAektpovikd tayvopopeio:),
avtiotoyo. Me tov tétapto tomo DER_ASNI_DN, 10 mpocdiopiotikd mpémet
EVIEADG VO TOPLEEEL pe TO BEPATIKO YOPO TOL MGTOTOMTIKOV TOoV peer. M amd Tig
Vo mBAVES avTITPOcmTEVGELS VO dtakekpipuévov ovopatog (DN) eivor to LDAP
KOl QOLVETOL OTO TNV EVTIOAN,

rightid="C=CH,O=Linux strongSwan, CN=sun.strongswan.org"
To npodcBeto kevd (Whitespace) pnopet va tpootedel Tavtov dedopévov 6Tt Ha

napaPredel avtopota and to X.509. M e€aipeon eivar To eviaio whitespace peta&o
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TOV HEHOVOUEVODV AéEemV, OTmG T.Y. o€ Linux strongSwan, 10 omoio cuvinpeitan amod
t0 X.509.

Ta oyxetikd dwakekpipuéva ovopata (Relative Distinguished Names 1 RDNs)
UTOPOVV EVOALOKTIKA VO YOPLGTOVV 0o pio Kabeto (“/7) avti evog koppatog (,7),
OTMOC POLVETOL TOPAKATE.

rightid="/C=CH/O=Linux strongSwan/CN=sun.strongswan.org"

H avtmposdrevon mov e£dyeton amd TO MGTOMOMNTIKO OmO TNV EMAOYN
ypappmv evtoAng OpenSSL sivat,

openssl x509 -in sunCert.pem -noout —subject

Ta napaxdto X.509 RDNs vrootnpiloton amo to strongSwan,

DC Domain Component

C Country

ST State or province

L Locality or town

O Organisation

ou Organisational Unit

CN Common Name

ND Name Distinguisher, used with CN
N Name

G Given name

S Surname

1 Initials

T Personal title

E E-mail

Email E-mail

emailAddress E-mail

SN Serial number
serialNumber Serialnumber

D Description

UID User ID

ID X.500 Unique Identifier
TCGID [Siemens] Trust Center Global ID
unstructuredName Unstructured Name

UN Unstructured Name
employeeNumber Employee Number

EN Employee Number

Me tov kaBopiopd cvvdeong roadwarrior Tov QAiveTol TOPATAV®, UTOPEL VO
eykataotadel éva [Psec SA yia ) strongSwan wOAN aceaieiog moon.strongswan.org.
Edv va eivan oe Béon omolodnmote roadwarrior va. @Bdcet m.y. ota 600 vrOdikTLA
10.0.1.0 /24 won to 10.0.3.0 /24 micw amd TNV TOAN ACEAAELNS, TOTE Ol aKOAoLOOL
optopol 6uvdeong Ba To KaTaoTIooLY AVTO TBAVO
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conn rwl
right=%any
leftsubnet=10.0.1.0/24

conn rw3
right=%any
leftsubnet=10.0.3.0/24

Y& kdmolovg peers otV Kotoyn €vog motoromtikov X.509 mov vroypapeTot
amd [0 GLYKEKPUEVT apyN ToTomomTiKOV Ogv Ba 600el n mpdcPacn oty TOAN
ac@dAelag Linux, kot €meito €vo LTOGUVOAO TOVG UROPEL vo. @poytel pe TNV
amapifunon TV GEPLIKOV apOU®V TOV TIGTOTOMTIKAOV TOVG GE EvVoV KOTAAOYO
avikAnong motoromtikav (CRL). Awopopetikd, ®g evoarraktikny AOomn, | TpocPaon
umopet va eheyyBel pe pnté va BdAet o eicodo roadwarrior yio k@b emALE O peer
o710 ipsec.conf:

conn sun
right=%any
rightid=@sun.strongswan.org

conn carol
right=%any
rightid=carol @strongswan.org

conn dave
right=%any
rightid="C=CH, O=Linux strongSwan, CN=dave @strongswan.org"

Otav n 01e00vvon IP evog peer eivar yvwotn, pmopel vo devkpiviotel eniong.
Avt) 1 €lc0dog eivor voypemTikn Otav BEAeL o strongSwan host va gvepynoet og
apyKoc oe po cvvoeon IPSec.

conn sun
right=192.168.0.2
rightid=@sun.strongswan.org

conn carol
right=192.168.0.100
rightid=carol @strongswan.org

conn dave
right=192.168.0.200
rightid="C=CH, O=Linux strongSwan, CN=dave @strongswan.org"

conn venus
right=192.168.0.50

Y10 teAevtaio mopddetypa ot tomor tavtotntag FQDN, USER_FQDN,
DER_ASNI_DN xot IPV4_ADDR, ypnoworomdnkav avtictoryo. Ovcikd 6Aot ot
OpPIGHOL GUVIESTC OV TTAPOVGIALOVTAL HEYPL TOPO EYOLV TEPIAAPEL TIC YPOUUES GTO
Tuquo conn %defaults, mepthappdvovtag petald tov dAlmv éva left ko leftcert pog
glcodov.
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Handling Virtual IPs and wildcard subnets

Xvuyva 1o roadwarriors givon wicom ond ta NAT-boxes pe to IPsec, to omoio
avaykalel v eomtepikn devBvvon mpoéievong IP evog IPsec tunnel, va eivon
Spopetikn amd v e€mtepikn 01evbvvon mpoéievong IP mov opiletar cvvnbog
duvapwkd omd ISP. Extpovtag o6tt 1 eotepikr devbvvon [P umopetl va
OVTILETOMIOTEL amd TV €VIOAN right=%any, 1 ecmtePIKN d1evBVvVoN 1 TO LITOJTKTVLO
IP mpémer mavia vo onilwbel oe évav kabopiopd cvvoeons. Emopévoc yuo to Tpia
roadwarriors twl péypt rw3 omn ovvdeon Me por strongSwan TOAY  ACQAAELNG,
amontovVTOL 01 akOAOLOES Kataympnoels oto /etc/ipsec.conf:

conn rwl
right=%any
righsubnet=10.0.1.5/32

conn rw?2
right=%any
rightsubnet=10.0.1.5.47/32

conn rw3
right=%any
rightsubnet=10.0.1.128/28

Me ) véa mapapetpo rightsubnetwithin avTEG 01 TPEIS KATOYWPNCELS UTOPOLV
va petmBovv og Evav amAd oplopd cHVOEGNG,

conn rw
right=%any
rightsubnetwithin=10.0.1.0/24

Onowoconmote host Ba yivel amodektdg (PLUOIKA HETO Omd TNV EMTUYN
emkOpwon Poaciopévn oto motomomTikd X.509 tov peer), €dv OmAmoer Eva
vrodikTvo melatdv (clients) mov Kabopiletal amo tov €€’ OPIGHOV VTOJIKTVOV (GTO
napadetypd pog 10.0.1.0-/24). ' k4Be roadwarrior Ba dnpovpyndel po mepintmon
OUVOECNC TOL. TPOGUPUOLETOL GTO VTOJIKTVO TOL TEANTY], POUCIGUEVO GTO YEVIKO
npdTuTo rightsubnetwithin.

AvTtd 10 YOPUKTNPIGTIKO YVOPICUO 6TO strongSwan pmopel emiong vo givor
ypnowo pe toug meAdtec VPN mov maipvouv o duvapikd opiopévn ecotepikr IP

and Evav kevrpiko vroroyiot) DHCP mov Bpioketatl oto dpoporoynt NAT.

Protocol and port selectors

To strongSwan &xet v dSvvatdomrta vo meplopilel T0 TPOTOKOAAO Kol
TPOOLPETIKA TIC TOPTEG (ports) oe éva IPsec SA mov ypnoomolodv Tig TapapteETpovg
rightprotoport kot leftprotoport.

Mepikd mapadetyparto:

conn icmp
right=%any
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rightprotoport=icmp
left=%defaultroute
leftid=@moon.strongswan.org
leftprotoport=icmp

conn http
right=%any
rightprotoport=6
left=%defaultroute
leftid=@moon.strongswan.org
leftprotoport=6/80

conn It2p  # with port wildcard for Mac OS X Panther interoperability
right=%any
rightprotoport=17/%any
left=%defaultroute
leftid=@moon.strongswan.org
leftprotoport=17/1701

conn dhcp
right=%any
rightprotoport=udp/bootpc
left=%defaultroute
leftid=@moon.strongswan.org
leftsubnet=0.0.0.0/0 #allows DHCP discovery broadcast
leftprotoport=udp/bootps
rekey=no
keylife=20s
rekeymargin=10s
auto=add

Ta TpwTOKOALL Ko 01 TOPTES LITOPOVV va. epgavifovtor amd Tig aplOunTiKég
Tég Toug ov kabopilovion 6To /etc/services gaivovtol omo To,

ipsec status
Kot amaptipel Tovg akOAOVOOLS OPIGHOVG CHVOESTC:

"icmp': 192.168.0.1[ @moon.strongswan.org]:1/0...%any:1/0

"http": 192.168.0.1[ @moon.strongswan.org]:6/80...%any:6/0

"12tp": 192.168.0.1[@moon.strongswan.org]:17/1701...%any:6/%any

"dhcp": 0.0.0.0/0===192.168.0.1[ @moon.strongswan.org]:17/67...%any:17/68

Me Bdon 11g emA0YEG TPOTOKOAAOL KOl TOPTAOV TO KATAAANAQ eroutes Oa

OETOPIOTOVY, £T01L MOTE UOVO Ol SELKPWIGUEVOL TOTOL MQEMUOV QopTimv Oa
TEPAGOLY PEG® TOL Ipsec tunnel.

IPsec policies based on wildcards

Yto peydia VPN diktva otnv amopakpiopévn tpocPacn vrdpyel cuyvd po
amoitnon 0Tt N mpOSPacn oto ddPopa HEPT EVOC ECMOTEPIKOD OIKTVLOV TPEMEL VL
yopnynOel emhektikd, my. avdAoyo pe TNV 1OWOTTO  HEAOLG OMAdOG NG
OTOLOKPIoUEVTG cVVOEOTG ToV ¥priotn. To strongSwan kabiotd ovtd TOAVO pe TV
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EPAPULOYT] TOVL QIATPOPICUATOS O©TO OlOKEKPIHEVO  Ovopo tov ypnotm VPN
(ID_DER_ASNI1_DN).

AT yiveToun KaTovonTd LLE TO TOPOKAT® TOPASELY AL

Muw opydvaoon éxetr éva tunuo towAncewv (OU=Sales) kot pior EpguvnTiKng
onada (OU=Research). Xto gvdoodiktvo (intranet) g emyeipnong vedpyovy YOPIGTA
vrodiktva yuo Tig moAncel (10.0.0.0 /24) kot v épevva (10.0.1.0 /24), 6mov Kat ot
dVo opddeg popalovior £vav KOO KEVIPIKO LTOAOYIGTH OWKTOOV (Web server)
(10.0.2.100). O1 werldteg VPN ypnoyomoovv 1ig ekovikeg devBovoelg IP mov gite
opiCovtat oav otatikég (statically), eite péoww DHCP-over-IPsec. Ot noincels kot to
EPELVNTIKA TUNHOTO YpNolponoovy devbivoels TP and Eexywpioteg devBHvoelg
DHCP (10.1.0.0 /24) xou (10.1.1.0 /24), avtiotowa. 'Eva miotoromrtikd X.509
dwavépetal og KaOe meEAAT, TEPLEYOVTAG GTO VIAYOUEVO OLOKEKPLUEVO OVOLE TOVL TN
yopa (C=CH), v enyeipnon (O=ACME), v wi16tta péhovg opddag (OU=Sales 1)
OU=Research) kot to xkotv6 dvoua (m.y. CN=Bart Simpson).

H moAitikn IPsec mov kaBopiletor mopamave Uropel Topa vo yivel Katavont
Le T aKOAovbeg Tpels cuvoEsels acpaietag IPsec:

conn sales
right=%any
rightid="C=CH, O=ACME, OU=Sales, CN=*"
rightsubnetwithin=10.1.0.0/24 # Sales DHCP range
leftsubnet=10.0.0.0/24 # Sales subnet

conn research
right=%any
rightid="C=CH, O=ACME, OU=Research, CN=*"
rightsubnetwithin=10.1.1.0/24 ~# Research DHCP range
leftsubnet=10.0.1.0/24 # Research subnet

conn web
right=%any
rightid="C=CH, O=ACME, OU=*, CN=*"
rightsubnetwithin=10.1.0.0/23 # Remote access DHCP range
leftsubnet=10.0.2.100/32 # Web server
rightprotoport=tcp # TCP protocol only
leftprotoport=tcp/http # TCP port 80 only

O «*» yopaxtinpog ypnowonoteitar o¢ unaioviép (wildcard) oto oyetikd
Swkekpévo,.  ovopota  (RDNs). Tlpokeyévov vo  tapuaéer pe éva mpdTLmo
uroAravtép, 1o ID_DER_ASNI_DN e&vog peer mpénel va mepi€xel tov 1010 apfuod
RDNs mov gppavileton otnv axpipn dwotayn wov kabopileton amd to mpdTLTO:

"C=CH, O=ACME, OU=Research, OU=Special Effects, CN=Bart Simpson"
Kot tanpralet pe ta mpoTuma,

"C=CH, O=ACME, OU=Research, OU=*, CN=*"

"C=CH, O=ACME, OU=*, OU=Special Effects, CN=*"

"C=CH, O=ACME, OU=*, OU=*, CN=*"
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Kot 6y pe ta mpotona,
"C=CH, O=ACME, OU=*, CN=*"

Ta omoia Oev £xovv tov 1010 RDN ap1Buo.

IPsec policies based on CA certificates

Zav eVOAOKTIKN AVon Tov Baciopéveov moltikayv IPsec mov meprypdpovron
0TO TOPATOV® KEPAANL0, 1| TPOGPACT] GTO GUYKEKPIUEVO TEAATI KOl GTO VITOJTKTLO
umopovv emiong vo ereyyBovv Pacel tov CA (Certificate Authority) mov e£€0wae T0
TMGTOMOMTIKO EVOC peer.

conn sales

right=%any

rightca="C=CH, O=ACME, OU=Sales, CN=Sales CA"
rightsubnetwithin=10.1.0.0/24 # Sales DHCP range
leftsubnet=10.0.0.0/24 # Sales subnet

conn research

right=%any

rightca="C=CH, O=ACME, OU=Research, CN=Research CA"
rightsubnetwithin=10.1.1.0/24 # Research DHCP range
leftsubnet=10.0.1.0/24 # Research subnet

conn web

right=%any

rightca="C=CH, O=ACME, CN=ACME Root CA"
rightsubnetwithin=10.1.0.0/23 # Remote access DHCP range
leftsubnet=10.0.2.100/32 - # Web server
rightprotoport=tcp # TCP protocol only
leftprotoport=tcp/http # TCP port 80 only

210 TapomAvVe TopAdELyLa, 1 oOvoeon «sales» pmopel va ypnoyorombet and
TOVG peers TapaovcldlovTos To TGTOTOMTIKE Tov ekdidovtol pdévo amd To
Sales CA. Mg tov 1010 tpdémo, M YpNon NG ovvoeong «research» eivon
TEPLOPICUEVT] GTOVG OIOKTHTEG TMOV TIGTOTOMTIKMY OV €kO1d0VTOL 0md TNV TO
Research CA. H ovvdeon “web”eival avoktn otovg peers “Sales” aAld kot
“Research”, eneidn to anapoitto ACME Root CA givol 0 Tapyovtag TV
Sales kot Research. Edv xopio mapdpetpog rightca dev givor mopovoa, tOTE
0T0 OTTOLOONTOTE £YKVPO TIGTOMOMNTIKO TOV EKOIOETOL OO EVOL EUMIGTEVUEVO
CA oo /etc/ipsec.d/cacerts pmopel vo xpnoponon et amd tov peer.

H moapdperpog leftca ocuvnibwg dev ewvan amapaitmro vo tebel pntd,

emedn €& opopol Tifetar o Topng MOPAYOVI®MV TOV TIGTOMOINTIKOD TTOV
poptdvetat pécm tov leftcert. H dMimon,
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rightca=%same

0éter 1o CA mov (nteiton omd tov peer 6to CA mov ypnopomoteiton amnd n idwo
N 0PLOTEPT] TAEVPA OIS T.X.

conn sales
right=%any
rightca=%same
leftcert=mySalesCert.pem

Sending certificate requests

H mapovcia g mapapétpov rightca avaykdler emiong to CA va otarel wg
TUNUO TOV UNVOUOTOS TOL OUTHHOTOS TIGTOTOMTIKAOV. OTav TO strongSwan gival o
dwyeploms. Mo mpdcbetn mepintwon mov eueavifeton, eivon 6tov To strongSwan
amokpivetor oe éva roadwarrior. Edv dudpopeg ouvvoéoelc roadwarrior eivon
Bacwopéveg oe dwpopetikd CA, xobopilovtar tote Oha o emAé&ipo CA Ha
aroplunBodv 6To P VLLO OLTHILOTOG TGTOTOMTIK®Y Tov Pluto.

IPsec policies based on group attributes

Ta motoromtikd X.509, eival o 16YVPOTEPOS UNYOVIGUOSC Y10 TIG TOALTIKES
acopareiog IPsec. H mapdapetpog rightgroups og évayv Kabopiopd chvdeong mepropilet
mv mpocPaocn ota pEAN TV araplunuéveov opddwv. ‘Evag peer IPsec mpémer va
EKOMGEL £VOL £YKLPO TIGTOTOMTIKO 1010TNT®WV amd To Authorization Authority kot puo
Moto pia €yKpiong TV amopaitnTov - 1010THTOV ORAONS TPOKEWEVOL Vo Yivel
avayvopiGULoc.

conn sales
right=%any
rightgroups="Sales"
rightsubnetwithin=10.1.0.0/24 # Sales DHCP range
leftsubnet=10.0.0.0/24 # Sales subnet

conn research
right=%any
rightgroups="Research"
rightsubnetwithin=10.1.1.0/24 # Research DHCP range
leftsubnet=10.0.1.0/24 # Research subnet

conn web
right=%any
rightgroups="Sales, Research"
rightsubnetwithin=10.1.0.0/23 # Remote access DHCP range
leftsubnet=10.0.2.100/32  # Web server
rightprotoport=tcp # TCP protocol only
leftprotoport=tcp/http # TCP port 80 only
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210, TOPOTAVE TOPASEYLOTH ATOLTOVVTOL To. LEAT TG opddag Sales yia Tig
ovvoéoelg Sales, kot ta pLEAN g opddag Research yia tnv obhvoeon Research, evd n
ovvdeon eival TPooPAacyn Kot Yo TIG VO OUddEG. AVTHY TNV TEPIOSO O 1O1OTNTESG
TOV TIOTOTOMTIKAOV TV peers TPENEL va. PopTmwhovy oTaTIKA HEGH TOL KATAAOYOL
Tov /etc/ipsec.d/acerts/. Xto péAAOV ot 1010TNTES TOL strongSwan Oa eivat dSuvatég va
npookopifoviat amd Evav kevrpikd vroroyioty LDAP.

Configuring certificates and CRLs

Installing the CA certificates

Ta X.509 motonmomrikd mov mopaiappdvovtal amd to strongSwan Kotd T
dupkelr Tov mwpwtokdAAov IKE, emikvpdvovtal avtdpoto kot praivovy oe Aota
EUTIGTOGVVNG, OOV KO EMLTVYYAVETOL VO, DTOYPAPTEL EVAL TGTOTOMTIKO, TO root CA.
YuvBwg ta moTomomTikd TV hosts vroypdeovtal queca amd éva root CA, aALd TO
strongSwan, gniong, vrootnpilel multi-level 1epapyiec Ti¢ omoiec pmopei v T1g emTHyEL
pe 1o CA. Oha 1o CA TOTOTOMTIKG TOVL, AVIKOLV GE Uid 0AVGId0 EUTIGTOGUVIG
TPEMEL VO, avTLypapoLV gite pe 10 dvadikd oynuae DER eite pe 1o base64 PEM ctov
KOTAAOYO,

/etc/ipsec.d/cacerts/
Ed® vrmootmpiletar to CA, aAld mpoc TO TOPOV OMUIOLPYEITOL P LEYOAN

oo TOV £YKLP®V TICTOTOMTIKOV Ypnotdv 1 hosts kot 6ev umopodv va dopiotovv
OTOVG GLYKEKPIUEVOVS OPLGHOVG 6UVAESTG 6TO /etc/ipsec.conf.

Installing optional certificate revocation lists (CRLs)

Me v avtypagn evog  motomomrtikov CA  oto /etc/ipsec.d/cacerts/,
avTONATO OAQ TO TIGTOTOMTIKA ¥pNoT®V N hosts mov ekdidovtar amd avtd 10 CA
KNPOUGGOVTOL £YKVPO. AVGTUYMG, TO OIWTIKA KAEWE TpEneL vo Tapovv cuuPiacuéva
aKOVo10 1| OKOMUO, TO TPOCMOTIKE TIGTOTOMNTIKA TWV. XE GLTAV TNV OVAKANCT T
certificate revocation lists (CRLs) éyovv onuiovpynbei. To CRLs mepiéyet tovg
oEPLOKOVS ap1BoVE OAMV TOV TIGTOTOMTIKOV ¥pNoT®V 1 hosts mov £yovv avakinbel
AOY® TOV S18POpOV AOYM®V.

Metd omd v emroyn enainfevon g aivcidag epmistoocvvng X.509, o Pluto
yayver tov Katdroyo tov CRLs, 1o omoio eite AauPdvetar pe t edptmon ond tov
KatdAoyo tov /etc/ipsec.d/crls/, eite mpookopiletar dvvapwd amd évo HTTP, eite
exoideton To Idap tov kevipikol vroAoyiot yia v mapovsia evog CRL and to CA,
OOV £YEL LIOYPOPTEL TO TIGTOTONTIKO.

Online Certificate Status Protocol (OCSP)

To Online Certificate Status Protocol kaBopiletoar and to RFC 2560. Mmopel va
ypnoorombei yio va potioetl Evav kevipikd vroAroyioty OCSP yio v moapovoa
Katdotoon evog motoromtikoy X.509. Xpnowomoteitar cuyvd ©g 1 SuvoKOTEPT
eVOALOKTIKY] AOom evog otatikov Certificate Revocation List (CRL). Kot ta dvo
artquato. OCSP mov otéhvovion and tov meddtn aAidd kai 1 andvinon OCSP mov
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EMGTPEPETOL OO TOV KEVIPIKO VTOAOYIOTH UETOPEPOVTOL HECH HLOG TUTOTOLUEVIG
ovvoeong TCP/HTTP. Eropévoc n vrootpi&n cURL mpémet va eivon evepyomotnuévn
oto pluto/Makefile:

# Uncomment this line to enable OCSP fetching using HTTP
LIBCURL=1

Ymv amhovotepn opydvwon OCSP, vaapyer pa mpoemioyr; URI katw amd
™V omoio. 0 Kevipwkodg vmoioyiotig OCSP o6mov pmopel vo mpoomelootel €va
dedopévo CA kot kaBopiletan oto ipsec.conf:

config setup
crlcheckinterval=600

ca strongsec
cacert=strongswanCert.pem
ocspuri=http://ocsp.strongswan.org:8880
auto=add

H HTTP népra pnopel va emreytel eredBepa. Xto moapddetypd pog xovue
vnoBéoel v mopta. TCP 8880. Xto cricheckinterval mpémer va tebel o T
SpopeTIKN amd undév. Atapopetikd mposkopilovtdg 1o, o OCSP dev Oa apyioet.

To yvootrd openssl-0.9.7 amd 1o http://www.openssl.org mepiéyet €vov
Kkevipwkd vmoroyiot] OCSP mov pmopet va ypnoiponmombel amd kowvod pe pio
openSSL onuoota Pacikn vrodoun. O weldtng OCSP mov eveopotdveton otov Pluto
dev mepi€yetl omotodnmote KMOko OpenSSL, addd eivar Baciopévog oty vIdpyovLGa
Aertovpyion ASN.1 tov patch X.509.

To openSSL Bacicuévo otov kevipikd vroroyioty OCSP apyilet pe v
aKoLlovOn evioin:

openssl ocsp--index index.txt -CA strongswanCert.pem -port 8880 -rkey
ocspKey.pem -rsigner ocspCert.pem -resp_no_certs -nmin 60 —text

H evtoln amoteleitan amd T1g TOpapETpOLG,

e index: 710 index.txt eivar €éva avtiypaeo TOL 0Opyeiov SEKTOV
OpenSSL mov mepi€yel Tov KatdAoyo OA®V TV miotonomrtikov. H
KOTAGTOON TIGTOTOMTIKAOV 6To indext.txt vodeikvoeton gite amd 0 V
v €ykvpn koatdotaon, €ite 10 R yuo avokoiéoyn katdotaon. Eav
éval vEO TIGTOMOMTIKO mpooTifetor 1 €dv  évol  TIGTOTOUTIKO
OVOKOAEITOL YPNOLUOTOIDOVTAG TNV EVIOAN ca Tov openssl, 0 Kevipikdg
vodoyiomg OCSP mpéner va Eavatekivioet yia TG oAAayEG GTO
index.txt mov gpappdlovrat.

o CA : y mororoinon CA

e port: 1 http ntdépta oV omoia vdpyet o OCSP server.

e rkey: to K\ewdi mov ypnoiponotEiTal GOV WOIWTIKO, Yo VO, LITOYPAYEL
mv ondvinon OCSP. H ypnon tov 1duwtikod kAeWoL ca dgv
ovoTNVETAL, OgdopEVOL OTL avutd umopel v SLOKIVOLVELGEL TNV
acpdrela. Tov PKI, ebv o xevipikdg vmoroyiotg OCSP déyxetan

60



eniBeon. Elvar modd xodvtepo vo mapaydei éva diotikd kAedi RSA
povo yia OCSP vroypdpovtag tn ypnon ovt avtov.

e rsigner: 10 TOTOMOMTIKO TOL KeVIPKOL vroAoyioty OCSP mov
neplEyel éva dMNUOGLo KAEWT mov Topldlel pe to WOTIKO KAEWT Kot
kaBopiletoanr amo 1o rkey kar mwov pmopel vo ypnoyonombel and Tov
TEAAT] Yo va eAEYEEL TNV EUMIOTOGUVI 1TNG VLTOYEYPOUUUEVNS
andvinong OCSP.

e resp_no_certs: pe ovtiv Vv €mAoyn mn vroypdaeovca OCSP
moetonoinomn mov KabopileTar amo To rsigner, 0ev cuUTEPLOpPaveETOL
otV andvinorn OCSP.

e nmin: 710 Sdotnua wyvog o aravimong OCSP kot divetar og
Aemtd. 2*crlcheckinterval wpv and ™ AMén tov onavimcewv OCSP
o véa egpotnon apyilet amd 1o Pluto mpookopilovrag €vo vipo
(thread). Eav éva nmin Aeimer 1 va tifeton m tyun pundév, tote TO
dtbotnpa 16x00g TPOETAOYNG OV GuvtdcoeTat amo to Pluto Oa eivar 2
Aemtd, 0ONYDOVTOG OE o oYeAOV one-time yp1or TS amavtnong 0éong
OCSP mov o6ev o avalwoyovnBel meplodwkd amd 10 mpookouilmv
VIO

e text: ovTN M EMAOYN EVEPYOMOlEL Ol TTOPOYWYN AVAYPUPDV, TOL
Topovclalel To mepleyopuevo Kot tov Aapfoavopevov artpotog OCSP
Kol TNG oToApévng anavrnong OCSP.

[log Pluto maipver ™ Aafn Tov moTomOMTIKOL VIOYpaEdvIiy OCSP;
Ynrdpyovv 600 dvvatdttes: Na tomobetndei 1o motoromtikd OCSP otov Katdroyo
TPOETIAOYNG,

letc/ipsec.d/ocspcerts/

N evaAloktikd o Pluto vo pmopet va tov AdPet og tpunpa g omdvinong OCSP
amd T0 pokpvo keviptkd vroroyloty OCSP.

Configuring the peer side using locally stored certificates

Edv dev Béler kdmolog va ypNOOMOMGEL TIG OAVCIOEG EUMIGTOGVUVIG
Baciopéveg oto TOPOTAVEO TIGTOTOMNTIKG ca, Umopel EVOAAOKTIKG vo. E1CAYEL TO
EUTIOTEVOMEVO OOl TTioTOTomTIKG dpeco otov Pluto. Kotd cvvémeio dev elvan
anapaitnro vo otnpydel 6o moronomrtikd mov dwPidletar amd Tov peer wg TN
0V TpwToKOAAOL IKE.

Edv ta motomomtikd evog peer poptdvovTal TOmK(, TOTE OV VITAPYEL KOpLio
aicOnon oV OmMOGTOAN OTOLWVONTOTE TICTOTOMTIKAOV 6TO TEAOG HEGH TOV KUPLOL
npwtokOAAov IKE. Eidwkd €dv ypnoilonotovvtol voyeypouUEVe TIGTOTOMTIKE, dev
Ba yivovtav omodekTd OmO OTOOONTOTE TPOMO GTNV GAAN TAELPA. XE OVTEC TIG
TEPIMTMOCEIS GLGTHVETAL VO TPOCTEDEL,

leftsendcert=never

otov kaBopiopud ovvoeong [s] mpokelévonv vor amo@evydel N OTOGTOAY TOV
moetomonTikov tov host. H mpokabopiopévn tyun eivat:
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leftsendcert=always.

Edv éva motomomtikd evOoc peer mepiEyel por eméktoomn subjectAltName,
KOTOTY ouTO pmopel vo, ypnowomombel vy va dlevkpvicel tov TOmMO  €vOg
evaAloktikov rightid 1 leftid, avtictoyya 6nmg mapovsialetor To mapddeypa “conn
sun”. Edv xopio eicodog rightid 7 leftid dev eivon mapdv, 101€ TO0 VIAYOUEVO
OLOKEKPIUEVO  OVOHOL IOV TEPIAOUPAVETOL OTO  MIOTOMOMTIKO  AMUPAVETOL O
TAVTOTNTA.

XPNOWOTOUDVTOG TOVG {0100G KOVOVEG GYETIKA HE TO OVOUOTO O10OPOUNG
KUKAMUOTOG 7OV 1GYVOLV YloL TO SstrongSwan MGTOTOMTIKY, Ot oKOAovBor 600
OpPLGHOL 1GYVOVV EMIONG Y10 TO EUTIGTEVUEVO TIGTOTOWTIK( TV peers:

rightcert=peercerts/carolCert.der

U

rightcert=/usr/ssl/certs/carolCert.der.

Installing the private key - ipsec.secrets

Loading private key files in PKCS#1 format

Ext6c amd to tvmomompévo FreeS/WAN RSA wdwtikd Pacwd format, o
Pluto &yetl dopopewbei €101 dote vor poptadvel T 1OOTIKG KAeW1d RSA ot popon
apyeiov PKCS#1. Ta Bacwd apyeion pmopovv va eEAGQAACTOVV TPOUPETIK LE EVAL
passphrase.

Ta Wwtkd Paocwkd apyelc RSA  dnAdvovror oto /etc/ipsec.secrets
YPNOLOTOUDVTOS T GVVTAEN,

: RSA <my keyfile> "<optional passphrase>"

To Baowkd apyeio pmopel va eivon gite oe oynuaticud PEM baseb4 eite oe
dvadwkd DER. H mpaypotikn kwdikonoinon aviyvedeton “avtopota” amd to Pluto. To
TopaoEy L,

: RSA moonKey.pem

YPNOWOTOLEL Vol GYETIKO OVOUO, Ol0dPOUNG. Xe ekeivn v mepintwon o Pluto Oa
yager 1o 1010TIKO Pacikd apyeio 6Tov KatdAoyo,

/etc/ipsec.d/private/
Yav evOALaKTIKN AOoM €va amOAVTO OVOpO O100pOUNG utopet va 50t cav,
: RSA /usr/ssl/private/moonKey.pem

Kot o115 600 mepumtmoeig mpénet ta factkd apyeio ivor avayvaotua.
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Youyvh éva 101mTiKd KAl Tpémel va petapepBel amd v apyn TGTOTOINoNG
omov moapNyOn, otV TOAN OCQPAAEWC TOL TPOOPIGHOV, OTOL TPOKEITOL V.
ypnowonomBei. [pokepévou va mpootatevdei 1o KAl pmopel va kKpumtoypoen el
ue 3DES ypnopomoidvtag éva GUUUETPIKO KAEWL HETOPOPDY TOL TPOEPYETAL OO
£va KPLTITOYPOPIKA 1GYVPO passphrase.

openssl genrsa -des3 -out moonKey.pem 1024

Adym ™G advvatng acediclog, Ta fackd apyeio mov TPooTaTEVOVTUL 0T to
eviaio DES oev Ba yivouv amodextd amd tov Pluto!!!

Mud @opd otnv mOAN acQAAEC TO 1WOOTIKO KAEWL pmopel kabéva va
“EexheldmBel” povipa £€tol dote va pmopet va ypnooromei and tov Pluto yopig va
mpénel va eival Yvwotd £va passphrase

openssl rsa -in moonKey.pem -out moonKey.pem

N ©g emioyn 10 Pockd apyeio va pmopel vo mapapeivel eE00QOMGUEVO. X
LTV TNV TEPIMTOON TO passphrase mov EEKAEIOMVEL TO WOIOTIKO KAEWL TpEMEL va
npootedel petd amd to Gvopa S POUN G KUKAMUATOG 6T0 /etc/ipsec.secrets

: RSA moonKey.pem "This is my passphrase"

Mepwcd CA davépouv 1o OIOTIKG KAEWDIL TOV EVOOUOTOVOVTOL G VOl
apyeio PKCS#12. Agdopévov 6t o Pluto ogv givar ikavog axopa vo o1oacel avtd to
oynHotiopd  Gpeca, TO  WOOTIKO - UEPOC  KAEWl mpémer mpdTa vo  e&oryOel
YPNOLOTOUDVTOG TNV EVIOAN,

openssl pkcs12 -nocerts -in moonCert.pl2 -out moonKey.pem

edv to Paockd apyxeio moonKey.pem mpokertar vo eEacpaiiotel mdAr and Eva
passphrase, 1

openssl pkcs12 -nocerts -nodes -in moonCert.p12 -out moonKey.pem

€AV TO 1O1OTIKO KAEWT TpoKeLTOL VO omoOnKevTel EEKAEOOEVO.

Entering passphrases interactively

Ye e mwoAn VPN Bo pmopovoe «kdmowog va PdAier to passphrase
TPOGTATEVOVTOG TO WOLMTIKO KAEW apyeiwv 610 /etc/ipsec.secrets OmmG mTePypaPeTaL
OTNV TPONYOVUEV] TAPAYPOAPO, £TGL MGTE 1) TOAN VO UTOpel Vo EEKIVIAOEL e AGPAAES
Tpomo. O Kivouvog KPaTMVTOG TO HVOTIKA G £VOV KEVIPIKO VITOAOYIOTN UTOPEL Vo
ehayotomomBel oav v “tomoBETnom Tov KOLTIOV G€ éva KAEW®UEVO dmpdtio”. Ee'
O0cov dgv umopel va mhpel Kaveévag v mpoOGPacn root oI UNYovY, To OIOTIKA
KAEWOW4 gtvol acQoAn.

Ye évav Kivntd Qopntd TPOCHOTIKO LIOAOYIGTN 1 Katdotaon eival apketd
drapopetikn. O vroAoyoTg Hopel va KAomel 1 0 xp1oTng TOV aPnVveL AQOAOKTO £T01

DOTE TO AVOPUOSIN TPOCHOTA UTOPOVV VO TAPOLV TNV TPOGPacN G QVTOV. L& AVTES
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TIG TEPIMTAOGELS B TOV TPOTIWATEPO Vo UV Kpatnbovv omorodnmote passphrases
avorytd oto /etc/ipsec.secrets. Avtd yivetor ebkola e Tov KaBopiopo,

: RSA moonKey.pem %prompt

Agdopévov OtL tO strongSwan apyiler cvvnBwg Katd T OdpKEl NG
gkKivnong oepyociag, Kapio koveora tov Windows dev eivar dabéoiun mov pmopet
va ypnoorombet and tov Pluto v va mpotpéyel to passphrase. Avtd mpémet va
apyioel amd o ¥pHoTn Ue TN doKTLAOYPAPN O,

ipsec secrets
10 61010 lvon TpaypaTikd Evo yevdmvopo (alias) yio Ty vTapP oVCa. EVIOAN,

ipsec rereadsecrets

10 omoio ep@avifeTat e TV EVIOAN,

need passphrase for '/etc/ipsec.d/private/moonKey.pem'
Enter:

Edv 10 passphrase Ntav 6moto Kot 10 101wtk Paoctkd apyeio Ba propovoe va
amoKpPLITOYPaPN el emTLYDC, TOTE Bt io)LE,

valid passphrase
AmOTEAEGLOTO. ALUPOPETIKE 1] EVIOAN,

invalid passphrase, please try again
Enter:

Ba ddoet o GAAN dokiun.

Multiple private keys

To strongSwan vrootmpilel kot moALOTAGGI0 WOIWTIKE KAEWh. Emedn ot
ocvvdéoels mov kabopifovrar oto ipsec.conf pmopovv va Ppodv 10 6mMGTO WIWTIKO
KAeWl Pacel tov dMUOGIOL KAEWI0D OV TEPAAUPAVETOL GTO TIGTOMOUTIKO TOV
oplotnke péocw g mopoapétpov leftcert, ov wWwrtikol Poocwol opopol ywpic
ovykekpipévo ID mov pmopovv va propovv vo xpnoipomoinfodv Oa ivar,

: RSA myKeyl.pem "<optional passphrasel>"

: RSA myKey2.pem "<optional passphrase2>"

64



Configuring CA properties - ipsec.conf

Extog and tov kabopiopd tov cuvdéoemv IPsec to apyeio ipsec.conf pmopet
emiong, va ypnowwonombel yio vo SHOPPDOCEL PEPIKES WOOTNTEG TOV APYDV
motonoinong mov ypewletar yw va gykotactioet 10 X.509. To axdrovBo
TOPAOEY L TTOPOVGLALEL TIC TOPAUETPOVS TTOL givarl dtafEaipeg onpepo:

ca strongswan
cacert=strongswanCert.pem
ocspuri=http://ocsp.strongswan.org:8880
crluri=http://crl.strongswan.org/strongswan.crl'
crluri2="ldap:///O=Linux strongSwan, C=CH?certificateRevocationList"
Idaphost=Ildap.strongswan.org
auto=add

Me mopopolo tpdmo OTMS To. conn TUNUOTO TO OTOiol ¥PNOUYLOTOLOVVTOL Y10,
TOVG OPIOHOVG oVUVOESoNS, évag avbaipetog aplOUdS TPOAPETIKOV. TUNUATOV ca
kabopilet 11g facikég 1010t TeG TOL CA.

Kd&Be tpunpo ca ovopdletan pe pio Lovadtkn TkETa,

ca strongswan

H povn vroypemtikn mapdpetpog eiva,

cacert=strongswanCert.pem
ovpupova pe TV omoia. onueio oto motomomTikd CA Ppioketar cuvibwg otov
katdloyo /etc/ipsec.d/cacerts/. ®a umopovoce, emiong, va avaktmOel péocm evodg
anmdAvtov ovopatog povomatiov. Edv 1o miotomomtikd CA amobnkeveton o€ puo
¢Evmvn kdpta, tote B 1oyvEL,

cacert=%smartcard#<>>
N SpopeTiKd

cacert=%smartcard<optional slot nr>:<key id>
Kol umopel va ypnotponombel. Amd 1o motomomtikd €£dyovtal TO SLOKEKPLUEVO
ovopar o0 CA  wor o oepokdg  oaplBuoc. Edv  évag  mpoaipetikdg
subjectKeyAuthentifier eivor mopodv, tOTe upmopel vo ypnowomomnBel vy va
TPOGOOPIoEL LEUOVOUEVO TIG SLUOOYIKES YEVEEG TV TiIoToTomMTIKAOV CA Tov pEpvovy
TO 1010 OLOKEKPIUEVO OVOLLOL.

To OCSP URI

ocspuri=http://ocsp.strongswan.org:8880
emupénel va Kabopicel évav pepovopévo kevipikd vmoroyiot] OCSP avé CA.

Emiong, péyxpr ovo mpochHeta onueion owavourig CRL (CDPs) mov upmopodv va
KafoploTovV £val,
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crluri=http://crl.strongswan.org/strongswan.crl'
crluri2="ldap:///O=Linux strongSwan, C=CH?certificateRevocationList"

to omoia. mpootiBovror o omotodnmote CDP kau givor “mapdv” ota Aapfavopeva
motomomtikd. H tedevtaio mapauetpog,

Idaphost=Ildap.strongswan.org
pmopel va ypnotpomombel yio vo COUTANPAOGCEL TO TPAYUOTIKO OVOLO KEVIPIKMV
vroroylot®v o LDAP CDP, 6mov o host Aginel dnwg m.y. oto mapomdve crluri2. 1o
péALOV ypnowonoteital  mopapueTpog ldaphost yio vo 0vOKINGEL TO TOTOTOMNTIKA
xpNotdv 1N hosts kat 10T TOV.

Me ) oMAwon auto=add kaBopiletar to ca ko poptdvetal avtopata o Pluto
Katd TN dtdpkela Tov Eekivnpatog cuotnudtmv. H pdbpuion auto=ignore Ba ayvonocet
To Tunpa ca. Ot Tpdcbetol opiopoi ca pmopovv va poptmhovv amd 1o ipsec.conf katd
TN JLIPKELD TOV YPOVOL EKTEAEGNG LLE TNV EVTOAT,

ipsec auto --type ca --add strongswan-sales
KOl TO

ipsec auto --type ca --delete strongswan-sales
dwypapet To emovopaiopevo ca. Kot tehikd n evioin,

ipsec auto --type ca --replace strongswan
apyKa olaypaeel Tov moAotd Kabopiopd Pluto otn pviun Kot optovel €metta, v
evnuepopévn €kdoon amd ipsec.conf. OTOECINTOTE TAPAUETPOL TOV ERPAVILOVTOL OE

d1épopovg 0plo oS ca umopovv vo tebovv oe Eva koo tufpo ca %default

ca %default
ldaphost=Ildap.strongswan.org

Smartcard Support

Configuring a smartcard-based connection

O kaBopiopdg prag smartcard Baciopévng ocvuvoeong o€ ipsec.conf eivar:

conn sun
right=192.168.0.2
rightid=@sun.strongswan.org
left=%defaultroute
leftcert=%smartcard
auto=add
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2TIC TEPIOCOTEPEG TEPUTTAOCELS LVILAPYEL €vOG EVIOMOG avayvdoTng EEumvav
KOPTOV 1 Kot povo €val 101mTikd kAl RSA mov amobnkedetan akivovve ot crypto
ovokevn. Katd cvuvéneia, cuvnbwg n €ilcodog,

leftcert=%smartcard
1 OTOi0 AVTITPOCMITEVEL TNV TAN PN ONEI®OT),

leftcert=%smartcard#1
glvol IKOVOTOMTIKY] OOV YPNGIHOTOLEITAL OO0 TO TPAOTO  TIGTOTOMTIKO/ - 1OIMTIKO
KAl mov oamapiBueiton and to PKCS#11. Edav dwdpopa motomomtikd/idrmtikd
KAewwd etvor  mapdvia, TOTE TO €vato  avrtikeipevo pmopel  vo  emAeyst
YPNGLLOTOIDVTOG TNV TAPAUETPO,

leftcert=%smartcard#<n>
H evtoAn,

ipsec listcards
dtvel pia emoKOnTNoN 68 OAN TO OVTIKEIIEVO TIGTOTOINGOTG TOV TOPEYOVTIOL OO TNV
evomta PKCS#11. Ta motomomtikd ca givol avtopate, Slo0EGIo MG EUMIGTEDGILLOL
YOPIG TNV OVAYKT VO VT popohV TPOTA GTOV KaTdAoyo Tov /etc/ipsec.d/cacerts/.

Zav evoriokTtikn Aon 1o ID motomomtikayv 1/kat o apBpog tmv slots wov
kaBopioviar  and 1o mpoétvma  PKCS#11  pmopodv  va  devkpivictovv
YPNOLOTOIDVTOGS T ONpEiwo,

leftcert=%smartcard<slot nr>:<key id in hex format>
Kotd ovvéneia n eviorn,

leftcert=%smartcard:50

Ba kortd&el oe OAeg ta drbéoa slots y v TavtdmTa 0x50 mov apyilel pe v
TPOTO slot, Evd 1 EVTOAN,

leftcert=%smartcard4:50

Oa eAéyéet dueoca o slot 4 yo éva kAewdl pe v tavtotnta 0x50.

Configuring the clients

StrongSwan

Mia strongSwan c¢ strongSwan cOvoeon ivar coppeTpiky). Omolodnmote amd
TOVG T€66€PLg KabBopiopévoug Tomovg ID pmopovv va ypnoipomomBovv, axdun Kot 6
SPOPETIKOVG TOTOVS 6TO TEAOG NG KaBepog cvvoeons, av kot ovtd dgv Ba glye
TOAD VONULa.
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Connection Definition ID type subjectAltName
rightid (strongSwan) DER_ASNI1_DN -
FQDN DNS:
USER_FQDN Email:
IPV4_ADDR IP:
leftid (strongSwan) DER_ASN1_DN o
FQDN DNS:
USER_FQDN Email:
IPV4_ADDR IP:

Windows 2000/XP

Ta Windows 2000 kot too Windows XP otélvovuv méavta tov tomo ID
DER_ASNI_DN. Emopévamg 1o rightid otov kabopiopd ocvvoeong tng strongSwan
acQAAELNG TNG TOANG TTpémet va ivan Eva dtakekpipuévo ASN.1 ovopa.

Yta Aappdvovta Windows katevBuvong 2000 1 tao Windows XP d€yovran Ko
T0V¢ Té€606EPLS TUTOVG ID amd o strongSwan.

Connection Definition ID type subjectAltName
rightid (Windows 2000/XP) DER_ASN1_DN -
leftid (strongSwan) DER_ASN1_DN -
FQDN DNS:
USER_FQDN Email:
IPV4_ADDR 1P:

Authentication with raw RSA public keys

To FreeS/WAN ogdopévov ot eivan dwbéoo amd to www.freeswan.org
KaAel To dnuocto kKAEWL Pdon avbeviucoroinong amo ta onudcto kAW RSA mov
kaBopiloviar dpeca oto /etc/ipsec.conf

rightrsasigkey=0sAg4c....

Otav 1 €ékdoon 1.x FreeS/WAN Aaufdver €vo oaitnpo mToTtomomTik®v
“certificate request” (CR), Swoumpoypotevetor apéocmg, emedn dev E€pel mmG va
amavtnoel oto aitnua. Eivarl yeyovdg 0tL évag workaround strongSwan dev otéhvel
éva CR, edv 10 rhewdi RSA éxst goptwbel otatikd ypnoylomoidvtag To
rightrsasigkey. ‘Eva mpopAnua mov moapopével sivar, tdte ta roadwarriors apyilovv
o ovvoeon. Otav to strongSwan Ogv EEPEL TNV TOVTOTNTO TOV peer €K TV
nmpotépwv, Ba oteilel mhvta éva CR, mpokodavtag T “pnén” g dampayudTenong
IKE, €dv o peer sivar tvmomompévog host FreeS/WAN. T'a va mopaxdyer ovtd to
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TPOPANUa M TopdueTpog dapdpemong nocrsend pmopel vo 1ebel G 0TO)X0G GTO
Tunpo “oetapicporos” config tov /etc/ipsec.conf:

config setup:
nocrsend=yes

Me oavtnv TV TOPAUETPO KOVEVO OUTNUO TLOTOTOMTIKMY OV GTEAVETOL OF
omotadnmote cOvdeon. H phluon npoemihoyng eitvar nocrsend=no.

Additional features

Authentication and encryption algorithms

To strongSwan vrootpilet v axdAovdn akorovdia twv adyopiBumy
KpurToypdenong ko emtkvpmong kat yio IKE kat yio ESP 1o o@élpa optio.

IKE algorithms (negotiated in Phase 1 Main Mode)

Encryption algorithms 3des, aes, serpent, twofish, blowfish
Hash algorithms md5, sha, sha2
DH groups 1024, 1536, 2048, 3072, 4096, 6144,
8192

YHMEIQXH: T IKE oSHA-1 alyopiBuog deiyvetat amd to sha.

Ot kpumtoypagikoi aiyopiOupor IKE mov ¢aivovior moapaméve, eivor €va
otafepd pépog g strongSwan dwovouns. Ot Eexywpiotol alyopifpol pmwopovv va
npootehovv N va apapedoly amo Tov katdroyo Tpoypaupoto/pluto/alg.

ESP algorithms (negotiated in Phase 2 Quick Mode)

Encryption algorithms 3des, aes, serpent, twofish, blowfish
Hash algorithms md5, shal, sha2
PES groups 1024, 1536, 2048, 3072, 4096, 6144, 8192

O kpvrroypagikoi ESP alyopiBuor mov o@aivovior mopomdve eivor Eva
otafepd pépog g strongSwan dwwvopns. Edv o mupnvag 2.4 M 2.6 Linux
nepaopPdavel to CryptoAPI, t6te o1 aiydtiBuor tov mpocHBetov ESP pmopovv va
npocteholv N va dlaypagodv wg kernel modules.

O kpovrroypagikol aryopiBuol IKE kot ESP mov mpoteivovtar otov peer g
apywoi, Kot pmopel va dtevkpviotel og kbBe cvuvoeom otn popoen,

conn normal

ike=aes128-sha-modp1536,3des-sha-modp1536
esp=aes128-shal,3des-shal
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1 (e pioko)
conn paranoid

ike=aes256-sha2_512-modp8192
esp=aes256-sha2_256

Edv ot ot mapdapetpor drapdpewong ike kot ESP Aeimovv oto ipsec.conf, tote
o1 mpoemAeypéves pubuicels Oa eivar,

ike=3des-md5-modp1536,3des-sha-modp1536, 3des-md5-modp1024,3des-sha-
modp1024
esp=3des-md5,3des-shal

O 3DES oaAyopiBuog wpuvmtoypdonong kot ot MDS wor SHA-1 hash
alyopOpot eivor oto strongSwan Kot dgv UTOPOLV VoL Apatpefovv.

Edv mpotiunOei n Perfect Forward Secrecy (PFS), xatomv po tétoto opdda
umopet va cvvtayBel wg e&ng:

conn make_sure
pfs=yes
pfsgroup=modp2048,modp1536

Edv n mapdbpetpoc pfs Aeimel, tote €€’ opopod Bo oyder pfs=yes. Avtd
onuaivel 0Tt mpokeévou va tebet ektdg Aettovpyiag to PES, mpémetl va pvBuiotei to
pfs=no.

Edv n mapdpetpoc pfsgroup Agimet, tote N poemieyévn tiun 0o givan,
pfsgroup=<Phasel DH group>

Ot mapapetpor ike kot ESP ypnowpomotovvron yia vo Statumdcovy pa 1
TEPIGCOTEPES MPOTACELS PETATPOTNG TOL GTEAVOVTOL GTOV peer €4V strongSwan givon
0 OLOYEPLOTIG.

IIpocoyn! Zav mopaAnmIn 1 TPAOTN TPOTACT TOL TAPUANUPAVETAL ATO TOV
peer yivetol omodekTi], Kot ovTd vrootnpiletor amo Evav amd TOVS KOTOYWPMNUEVOUS
alyopiBpovg mov amapdpodvtor omd TV VIO,

ipsec listalgs

Edv 10 strongSwan o¢ mapoAnmtn OEAel vo TEPLOPICEL TIC EMTPEMMUEVES
cipher akoAovBieg, tote umopei va ypnoworomBel n axpiPng onuaio “!” (onudadt
Bavpactikdv). To configuration,

conn normal_but_strict
ike=aes128-sha-modp1536,3des-sha-modp1536!
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esp=aes128-shal,3des-shal!

Ba emrpéyel povo tovg amaplBunuévoug aryopibuovg mov kabopilovior mopamave.
Oleg ot ddreg péBodot amoppintovror akdua Kt av to strongSwan Oa ntav oe B¢on va
TOLG VITOGTNPIEEL.

Dead peer detection

To strongSwan epapuoler ™ odwuopewon tov RFC 3706, Dead Peer
Detection (DPD) keep-alive. Edv éva kabiepopévo IPsec SA givarl un omacyorlodpevo
(ONA. xowpic omoadnmote KukAoopia) yia Ta devtepoienta N (dpddelay=N), tote T0O
strongSwan otélvel évo pvopa “hello” (R_U_THERE), ka1 €év o peer vrootpilet
DPD, tote amavtd pe avayvopiotikd unvopo (R.U_THERE_ACK). Edv odev
Aoppdverarl kapio amdvinon, katoémy ta unvopatoe R_U-THERE eroavoloppdvovton
¢mg O0tov €xel mapérBet éva dideppa DPD tov devteporéntov M (dpdtimeout=M).
Edv, axépo, xapia xvkroeopio 1 kavéva makéto R_U_THERE_ACK b6gv éyovv
mopaAneOel, T0TE 0 peer dNAMVETOL Yo Vo, gfvat ekTOg Kol OAo To SA oL aViKEL G
pio Kowvn eaon evog SA, dlaypaeetal.

H vrootpitn DPD eivau tuneable oe kKGBe chvdeom pe ) ypnoonoinon tov
dpdaction, dpddelay kou dpdtimeout T@v odnyldVv:

conn roadwarrior
right=%any
left=%defaultroute
leftsubnet=10.1.0.0/16
dpdaction=clear

conn net-to-net
right=192.168.0.1
rightsubnet=10.2.0.0/16
left=%defaultroute
leftsubnet=10.1.0.0/16
dpdaction=hold
dpddelay=60
dpdtimeout=500

Y10 pwto mapaderypa to dpdaction=clear evepyomnoiei to unyaviopd DPD pe
mv mpodmodheon o1t o peer vrootnpiler o RFC 3706. Ov typég dpddelay=30s xon
dpdtimeout=120s vrmotifeviar €& opiopov, €tor ®OoTE KOTd TN SWUPKEW TNG U
anacyornong mepodwv oe éva mokéto R_U_THERE va otéivoviar kébe 30
devtepdienta. Edv wopio xvkiogopia M éva maxéto R_U_THERE_ACK o6ev
nopoiapupévovior amd TOV peer HEGO GE MO YPOVIKY TEPIOSO  OLAPKELOG
devteporémtav 120, o peer Ba kmpuytel ektog cvvVoeong kot OA0 10 SA Kol Ol
ovvdgpévor eroutes Ba elvar avevepyol.

>10 devtepo mapaderypor R_U_THERE, 1o maxéta otédvovror kdbe 60

devtepOienTa Kot M TopdpueTpog mov tiBeton dpdaction=hold Ba BdAer To eroute g
KOUWEVNG oVuvdeonC o€ pia Katdotaor %trap, étol mote, 0tav Oa epeaviotel | véa
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eepyodpevn  Kvkiogopia, correspondig Bo  emovadiompoaypatevfei M cvvoeom
avTOHOTO LOMGS Elvat TOAL ETAV® O peer.

Yvotveton va ypnoponoteiton dpdaction=hold yia t1¢ statically kaBopiopéveg
ouvoéoelc kot dpdaction=clear Yo TG Ovvapikés ovvoéoelg roadwarrior. H
npokafopiopévn tun eivonr dpdaction=none, 10 omoio 0étel ekTOC Agitovpyiog TO
DPD.

IKE Mode Config Pull Mode

To nmpwtoéxorro IKE Mode Config <draft-ietf-ipsec-isakmp-mode-cfg-04.txt>,
EMTPEMEL TN OLVALKT] AVAOEST TANPOPOPLOYV TOV EIKOVIK®V d1evBvvaemv IP kot eviog
npoaipeTikod DNS aAdd kot WINS server otovg meAdteg [Psec. Xav mpoemiloyn o
«Mode Config Pull Mode» ypnowonoteital, otav o mehdtng otédvel evepyd &va
aitnua Mode Config otov kevipikd vVToAoyloTh (server), TPOKEWEVOY Vo Aneoei o
ewovikn IP. O xevtpkd¢ VTOAOYIoTNC amovtd pe €vo unvopd omavtnong Mode
Config mov mepiéyetl 11g Inrodeveg TAnpopopies.

Client peprd Configuration (carol)

conn home
right=192.168.0.1
rightsubnet=10.1.0.0/16
rightid=@moon.strongswan.org
left=%defaultroute
leftsourceip=%modeconfig
leftcert=carolCert.pem
leftid=carol @strongswan.org
auto=start

Server pepd configuration (moon)

conn roadwarrior
right=%any
rightid=carol@strongswan.org
rightsourceip=10.3.0.1
left=%defaultroute
leftsubnet=10.1.0.0/16
leftcert=moonCert.pem
leftid=@moon.strongswan.org
auto=add

O wildcard %modeconfig mov ypnoonoleiton oty mapauetpo leftsourceip
Tov eAdTN B mwpokoaAésel Eva aitnuo Mode Config. Avtiv Vv oTLypn 0 KEVIPIKOG
VIOAOYIOTNG Ba emoTpéyel v ekoviky devBvvon IP, mov kabopiletar amd v
mopdpetpo rightsourceip. Xto péAlov Ba ypnowomomBel évac LDAP Boaociopévog
UNYavVio oG GUUBOVAELOTG.
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IKE Mode Config Push Mode

O eEomhopog g Cisco VPN ypnowonotel tov evarroktikd «Mode Config
Push Mode», 6mov o apykdg TEAATNG TEPIUEVEL TOV KEVIPIKO VLTOAOYIOTH Vo
EEKIVIAOEL KAT® W10 EIKOVIKT O01e00vvon pécm evog kabopiopévov punvopotog Mode
Config. H maporapn avayvopiletar and tov mehdtn pe éva pnvopo Mode Config ack.
O Mode Config Push Mode evepyomoteitan amd tmv mapapeTpo,

modeconfig=push

¢ Tunpa Tov Kabopiopov cuvdeong oto ipsec.conf. H mpokabopiopévn tyun yo tov
Mode Config etvor modeconfig=pull.
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