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(Network and Communication Security)
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2. Aopaleia 6to Enimedo Aiktvov (IPSec)

3. Egpoapuoyn IPSec
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1. Ewsaymyn - [Ipoétvra Acgarerag AKTOOV
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Aogaiera TTAnpogoplog

AXDPAAEIA TIAHPO®OPIQN

EMITIXTEYTIKOTHTA AKAIPEPOTHTA ATAOGEXIMOTHTA
AYOENTIKOTHTA AKEPAIOTHTA MH AIIOIIOIHXH
[THI'HX / AEAOMENQN EY®OYNHX

[TPOOPIZMOY
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Aopalela YToAOYLOTIKOV ZVOTNUATOV

H tpootaoia Tmv TANpo@opLokav ayedanv 1 rayiov (information
assets) 0.0 QUTELLEG LOPALELOLC,
Ameth) aogalerog (security threat): KGO YEYOVOS TTOV WITOPEL VO
BrLaYEL Eva ayaDO.
Enifeon ao@alerags (security attack): H ekdnlmon wog oametng
Yuvemero (impact): 1 EKTa0T TG OTTMAELAS Tov B TPoKANOEL 0To
ay000 1) 0ToV LOLOKTN TN TOV ayaBov, EQPOCOV 1) CLTTELA
TPAYUOTOTTOLNOEL.
Advvonio aogarerog (vulnerability): kaOe xopOKTNPLOTIKO TO OTTOLO
KAVEL V0L 0YaDO TEPLOCOTEPO EVAAWTO OF ULCL 1] TTEPLOCOTEPES OITELLEC,

Emikivouvotyta 1) Kivouvog (security risk). Zuvovaouog tmv
OUVETELWV, ATTELMDV KL OLOVVOULDY
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ALKTVO T TTOAOYLOTWV

AIKTVO VToAoYLoTMV (computer network): Ka0e cuiloyn
SLAOUVOEDEUEVWV VITOMOYLOTMV.

Xpnotg (user): uLo avOp®ITLYI OVTOTITO VITEVOUV VLA TIG EVEPYELEG TNG
0€ £va. OLKTVO UTTOAOYLOTMV.

Owkodeomotnc 1 Eeviotng (host): ulo TPOGTELAGLUY OVTOTITO UECC OF
£VaL OLKTVO VITOAOYLOTWOV. KaBe 01K0de0TOTNG £XEL EVOLV LOVOILKO
dLevBVVON LEoa og Vol SLKTVO.

ALgpyooio (Process): Vo OTLYUOTVITO EVOG EKTELECLUOU TTPOYPAUUATOGC.

H Siepyacio meAdTn elvan eKelvn) 1 SLEPYAOLA 1] OTTOLOL ELVOL VTTEVOVVT VO
VITOPAMAEL ALTNUATO YPNONG LA OLKTVAKNG UITNPEOLALC.

H Sieoyacia eEvmnoetnti) lvan 1) SLEPYACLOL 1) OTTOLA. ELVOL VITEVOUVY] VO, TAPEYEL
ULOL SLKTVOLKY VITNPECLOL, TTOPAELYILATOS YOPLY, ULC. OLEPYOLOLE. 1) OTTOLOL TPEYEL
SLOPKMDG OTO TTOPAOKIVLO.
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Movteha Avagopac ALKTOmV

OuadoTTOLOVY OUOELOELG AELTOUPYLES OF APNPNUEVA. ETTLITED, YVWOTA WG
otpouato 1| eiedo (layers)

AQOLPETLKT) TTPOOEYYLON:
QLTTAOTTOLEL TV ETTLKOLVWVLAL
0pLZEL DLOKPLTES EVEPYELEC O KAOE SIKTUOKO ETTLITESO

Ka0¢ emimedo emTelel OVYKEKPLUEVES AELTOVPYLES, BAOEL CUYKEKPLUEVOV
KAVOVOV (TTPMTOKOMWYV ETLKOLVMVLOG)

Ta tpwToKolha kKaOe emmedov og vav koupo tov diktvov (host), umopotrv
VO, ETTLKOLVOVIOOUV [LE TO. AVILOTOLY O TPWTOKOMAA TOv (Stov emmédov o¢
EVaY AALO SLKTUOKO KOUO.

ZToV 1810 KOUPO, oL AELTOVPYLEG KAOE EMLTESOV SLAOETOUV SLETAPES
emukoLvaviag (interfaces) ue Ta €mlmedo Tov PPLOKOVIOL AKPLBMS TAVD KL
KATW OIT0 TO GUYKEKPLUEVO ETLITEDO.
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Movtelo ISO/OSI

; T T G
Application Application
Drogram PIOEra
& \'_.h._""‘l
r r
Application ———1  Application layer —a— Application
Presentation —»——  Presentation layer —&—| Presentation
SESSION — Session layer Session
Transport  —s—— Transport layer Transpaort
Metwork —— Metwork layer Metwork
Data Link |——— Data Link layer Data link
Phiysical Physical
‘ | * Physical layer +
I |
= | ][ IO = ]I
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051 MODEL

Application Layer

Type of cormmunication:
-mzil, file transfer,
clierttserver.

Presentation Layer

Encryption, dsta conwversion:
ASCNta EECOIC,
ECDto binary, etc.

Session Layer

Starts, stops session.
Mairtains order.

Transport Layer

Ensures delivery of entire
file or mes=sage.

UPPER LAYERS

Hetwork Layer

Routes data to different
LAN= and WANs based
on network address.

Data Link {MAC) Layer

Tran=smits packets from
node to node based on
station address.

Phys=ical Layer

Electrizal signals and cabling.

LOVWER LAYERS
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Movtého Avagopaoc TCP/IP

Epap HOYﬁQ I.AQX‘_‘_‘_"]_;}'{Y_f?fEE’_‘l__, Epap HOYﬁg IA
Metapopag I<_§9Y_‘_‘_‘_"]_§}"_Y§§9_U___, Metagpopag I
AlkTOOV I_{}Q){[‘f_‘]}}{‘_’_@ﬁ{{ﬁ_“* AlkTOov I

, dvoikn Zvvdeo .
m— dvo1KO I ] i dLvOKO I
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Entedo Zvvdeonc Aedouevov

Entite§o Xvvéeong AeSopevov (1)

Application Layer

[TpooPaong oto Aiktuo — Network
Transport Layer Access).
Network Layer YnieOuvo yia v eykatdoTtaon,
Data Link Layer LITOOTNPIEN KAl KATAPYNON

oLvVOETEWV UeTAEL SVO OVTOTITWYV

Physical Layer EMITEOOV O1KTLOV.
AoyoAeltanl KUplwg pe
Metagopa pera€d 0o yerrovikav koo Kavoveg mpdofaong oo Stktuo

Aviyvevon 11/ka1 610pOwomn Aabwv mov
LITOPOLV va GUUPOVV OTO PUOTKO
emimedo.
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Emimtedo Avktiou

Application Layer

Transport Layer

Network Layer

Data Link Layer

Physical Layer

— Meragopa pretaty 0vo akpatav Kofav

Emintedo Awiktvov (1 Entiedo Internet).
Elval velfuvo Kuplmg yio
dpouroroynon (routing) Twv d£dOUEVOV
TTOV ATTOOTEALOVTOL UETAED S0
OVTOTNTMV TOV ETULITESOV UETAPOPAGC,
aELOTTOLWVTOG TO VITOSLKTVO (subnet) stov
TUYOV TTOPEUPAALETAL.

«YThomolelTow» 0Tovg akpatovg (end
systems) KOUPBoug Kol 0Toug
dpouohoynteg (routers) Tov SLKTVOU
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Emtitedo Aktiou

Routing alogorithm

Local forwarding table

header value | output link

0100 | 3

0101 |2

01112 —
1

1001

Value in arriving
packet’s header

0111 ===

Figure 4.2 ¢ Routing algorithms determine values in forwarding tables
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Enimedo uetagopac

Eminedo Meragopas. Etvo

Application Layer , ,
VITEVOUVO YLOL TN UETAPOPD
Transport Layer dedoUEVWV UETAED dVO OVIOTITWV
Network Layer ETITTEOOV EPOAPUOYNG.
Data Link Layer Kabopllel Tovg kavoveg faoel
: TV oToLwV eEaopatlleTo 1
Physical Layer opO1 Ay dedouevar.

ZTOV TTOPOANTTTY), ELVOL
VITEVOUVVO YO TN TTPOMON O™ TV
ELOEPYOUEVWV OESOUEVOIV OTN
KaTAANAY diepyaota

Metagopa petady 6vo epappoyav

EKTelelTOL OTOVG «OKPALOVC»

Koupoug (end systems)
22



Emtimedo uetopopac

Application

Transport

Network Network Network
Data link Data link Data link
Physical Physical Physical

MNetwork

Data link

Physical

Network
Data link
Physical

MNetwork
Data link
Physical

Application

Transport

Network

Data link

Physical

Figure 3.1 ¢ The transport layer provides logical rather than physical
communication between application processes.
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Entimedo epapuoync

Application Layer

Transport Layer

Network Layer

Data Link Layer

Physical Layer

Annovpyta dedopévav mpog petagopa

Enitedo E@apuoyne. To
ETLITESO QUTO TTEPLEYEL EVAL
TAN00¢ TPWTOKOMWV KoLl
£QPOPUOYDV, OL OTTOLEC
YPNOLUOTTOLOVVTOL GVVNOWE ATTO
TOVG YPNOTES OLKTVMV.
MeTo&EU) aANWV:
n attnon & ANn oerdwv web
NAEKTPOVLKT aAAnhoypoplLa
AVTOAAOYT] OPYELDV
chat, ...
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[TpwTOKOALO SLOLPOPWV ETLTES WV OTO
uovtero TCP/IP
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Xpnon emikepaidwv (headers) ota
erttrreda tov TCP/IP

Application I
Transport I
Network I

Application I

Transport I

Network I

Data Link I N-h

data

TCP-h data

IP-h || TCP-h data
IP-h | TCP-h data

Data Link I
Physical I

Physical I
Copper, Fiber Optic, Air...
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«Firewall» Cisco «Firewalls Cisco
Catalyst 6500 FWSM Catalyst 6500 FWSM

aHubm

57 Linksys SR2016

«lLoad Balancers

Remote Clients sRouters jetNEXUS ALB-X

Cisco 7600

«Database servers  aApplication servers

«Web farms



Aopalera oto povtelo ISO /OSI

Mze Baon to d1edvn mpotvma ao@arerag diktvwv (ISO/TEC 7498-2
[2], ITU-T X.800 [3]) oL 0T0Y0L QLOPaLELOG O KOOE EMLITESO dLKTVOU
ETLTUYYAVOVTOL UEOW:
TOMTIKOV aopdiclag (security policies): TO GVVOLO KPLTNPLWV TO
07T0LO OPLEEL TNV TTAPOYN VITNPECLMDV AOPALELAC
VANOECLOV AOo@AELAS (SECUTity SETVICES): VITNPEOLOL 1) OTTOLOL TTOPEYETAL
Ao £va, eTLTedO SLKTVOV, TTPOKELUEVOD VO, EEAOQPAALOTEL 1] ETTAPKNG
TPOOTAOLO, TMV CUOTHUATWY 1] TOV UETOILOOUEVWV OESOUEVIV
MLia. UTTNPEOLO OLOPANELOS VAOTTOLELTAL UE T PoNOeLa KATAANAmY
unyovieumwv ac@pdietag (security mechanisms)

U OLVLOUOL TTOU UITTOPOVV VAL PN OLUoTo 000V Yo va. emttBaiovy
TEYVLKA TV EQPAPUOYY WL VITNPECLOG OLOPAAELOLC
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Yrmpeotec AGPANELOG (1/4)

AvOevrikomoinon (Authentication)
AvBevtikomolnon ovtotntac (peer entity authentication): ulo. ovToTITO!
ATTOSELKVVEL TNV EYKVPOTNTA TNG TAVTOTNTAGS THG.
AvBevtikomoinon mnyng dedouevarv (data origin authentication): uio.
OVTOTITA. ATTOOELKVVEL TNV EYKVPOTNTA TG TTNYNG TWV SESOUEVWY.

‘EAeyyos npoopaons (Access Control). [Ipootatevel ta
AN POPOPLOKA aryaDa oV eLvol SLDECLUO LECMH TOU SLKTVOU OITO
U1 €E0VOLOSOTNUEVT] TPOOPAON.

[TolTikec kKavovwv (rule-based policies) 1)

[TolTikeg Towtotntog (identity-based policies).
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Yrmpeotec AGPANELOG (2/4)

Eumotevtikomro Acdouevov (Data Confidentiality).
[TpootateVel To SESOUEVA ATTO TNV OUTOKOAVPT| TOVS OF W)
£E0VOLOOOTNUEVES OVTOTITEC.
Eumotevtikotnta ovvdeong (connection confidentiality), otav 1
VITNPEOLOL TTOPEYETOL O€ OLOL Ta, emtieda. (layers) NG emKOLVOVIOG,

Eumotevtikotnyta ympls ovvdeon (connectionless confidentiality), 0tov
1 EUTLOTEVTLKOTITA TTOPEYETOL UOVO OF EVOQL ETTLTEDO,

Emlextikn gumotevtikotnro (selective field confidentiality), otowv
TPOOTATEVEL LOVO OPLOUEVOL TTESLOL TV SESOUEVMV, KO
Eumiotevtikotnta Kukhogpoprakng pong (traffic flow confidentiality),
0TV TTPOOTOTEVEL TV TTAPOPOPLO. TTOU EVIEXOUEVIS OO ITopovoe Vol
eEay Ol OITO TNV TOPATNPNON TN KUKAOPOPLOKNG PONG TWV
SESOUEVOIV.
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Yrmpeotec AGPANELOG (3/4)

Axkeporotnra dedouévmv (Data Integrity). ESaogaillel 0TL kata
1) SLOPKELD TNG UETADOONG TOVG TA OEOOUEVA OEV EYOUV
TPOTOTOLNOEL aTTO U1 EEOVOLOSOTNUEVES OVTOTITEC.
AxepaldtnTa oUVOEONC UE aoKOTA0TOON (connection integrity with
rECOVEry): TOPEYEL TNV AKEPALOTITA TWV SESOUEVWV KO ETTLONG

avyveveL LAV TPOTOTTOLN O], ELOOYWYY], SLOYPAEPT), KOL ETTOVAA YY)
TOV SESOUEVDV.

AKePALOTNTA OVVOEONC YWPLS OTOKOTAOTAOT (connection integrity
without recovery): o€ avTlO£omn Ue TV TPONYOVUEVT] TEPLITTWON, OEV
TPOOTOOEL TV WTOKOTAOTOON TNG UKEPULOTITAG,.

Emlextikn akeparotnto ouvdeonc (connection field integrity): mwapeyeL
AKEPOULOTITO YLOL UOVO O€ OPLOUEVQ TTESLOL SESOUEVMV OE ULOL CVUVOEDT).
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Yrnpeotec AGPANELOG (4/4)

Mn amomoinon (non-repudiation). EEacgpalilel 0TL po oviotyTa

dev UIopEL vo. opvnOEL T LETASOON N 1 TOPALAfT) EVOG

U VOUOLTOC.
Mn astosolnon ue atodelsn mpoehevong (non-repudiation with proof
of origin): TOPEYETAL OTOV TAPAANTTTI TWV OESOUEVMV UL, ATTODELEN
NG TPOELEVONG TOUG. O ATOOTOAENC OEV UITOPEL VO, aPVNOEL 0P YOTEPQL
OTL QTTEOTELLE TOL CUYKEKPLUEVA OESOUEVAL.
M asromoinon ue arodelEn wapadoonc (non-repudiation with proof of
delivery): TOPEXETOL OTOV ATTOOTOAEQ TWV OEQOUEVMV ULOL ATTOSELEN
™G TOPAd00oNGS TOVG. O TaPAANITTNG EV WITOPEL APYOTEPT. VO,
apVNOEL TNV AP TOV OUYKEKPLUEVOV SESOUEVMV.
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Zyeon Emumedwv Avktoov — Tanpeotwv

Aogpalelog

Service l 2 3 4 6 7
Peer entity authentication b X X
Data origin authentication X X X
Access control service X X X
Connection confidentiality X X X X X X
Connectionless confidentiality X X X X X
Selective field confidentiality X X
Traffic flow confidentiality X X X
Connection integrity with recovery X X
Connection integrity without recovery X X X
Selective field connection integrity X
Connectionless integrity X X X
Selective field connectionless integrity X
Nonrepudiation of origin X
Nonrepudiation of delivery X
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My oviouol AGQALELOC (1/6)

Mnyoaviouot Kpvaroypagnons (Encipherment Mechanisms)
[ToPEYOUV TLG VITNPEOLEC EUITLOTEVTIKOTITAC SESOUEVOV,
UETOOYNUATLEOVTOC TO. SESOUEVO OE UN OVAYVIDOLUES WOPPEG.
Svuuetprkol alyopbuol (AES, Twofish, 3DES, RCS3,...)
Aovuuetpor alyoptOuor (RSA, ElGamal, EC,...)

XPNOoLUOTOLOVVTAL KL (0G CUOTOTLKO OTOLYELO AAAMV Y OVLOUMV
A0QAAELOS (TTPWTOKOAAWV). EVvOeLkTIKA:

SSL, TLS, IPSec, VPN
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My oviouol AGpALELOC (2/6)

PTyguokeg vroypoges (Digital signatures)
ELval To NAEKTPOVIKO OVTLOTOLYO TWV CUVNOLOUEVWV VITOYPUPDV 0T
NAEKTPOVIKA SESOUEVOQL.
Katookevalovrol YpnoLuomolmvTosg KataAnlovg alyoptbuouc
AOVUUETPNG KPUITTOYPAPT|OTC.
H amokpumtoypdgnon Tov SeS0UEVMV UE TO LOLMTLKO TO KAELOL ULOLC
OVTOTITOG OLVTLOTOLYEL 0T SLADLKAOLO VITOYPOPNG TWV SESOUEVWV.

[Tapgyovv aubeVTLKOTO 0T TOVTOTITAC KoL cvDEVTLKOTOLN 0T YIS
SESOUEVOIV, OKEPULOTITO OEDOUEVMV, KO UTTNPECLEG 1] QITOTTOLNONG.

[Mapaderynota alyoptOumv: RSA, ElGamal, DSA
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My oviouol AGQALELOC (3/6)

Mnyovieuoti Ereyyov IIpocspaons (Access Control
Mechanisms)
[Top€youV TNV AVILOTOLYY] VITHPECLO ELEYYOV TPOCRAONC.
XpNoLUoToLoVV TLG VINPEOLEG AVOEVTLKOTOLNONG OVIOTITOG YLO. VO,
KaBopLoTOUV KO Vo EMLBAAOVY T SIKOLMUATA TTPOOBAONS TG
OVIOTNTOG.
[ToPOSELYUOTO, U OVLIOWMDV:
Telym wpootaoiog (firewalls)
Atoteg eheyyou mpoofaonc (Access Control Lists)
[Tpovoua tpoopaong AZ
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My oviouol AGQALELOC (4/6)

Mnyoviopoi Akepordotrog Aedouevov (Integrity Mechanisms)
[TapEXOUV TLG OVTLOTOLYEG VITPECLEG OKEPULOTITAG OEOOUEVOIV.
TMopadeLyoTo I ovVIoUMV:

ZuvapTtnoelg katakepuatiopnov (hash functions)

Kodikeg avbevrtikomoinong unvouatog (Message Authentication
Codes)

Pygrakeg vroypageg (digital signatures)
Mnyoviopoi AvOevrikonoinons (Authentication Mechanisms)
[Mapgyouv TNV AVTLOTOLYT VITHPECLO GUOEVTLKOTTOL 0T
EmiBefardvouy Ty TavTtoTnTa oG OVIOTNToG
IMopadELYILOTO Y OVLOUWDV:
Kwdikol tpoofaong
PN PLOKES VITOYPOLPES

BLOUETPLKA Y OPOKTNPLOTLKA
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My oviopol AGQALELOC (5/6)

Mnyoavieuot Ilpootaciog Kivnong (Traffic Padding Mechanisms)
[Topgyovv mTPooTaola amo emOE0ELS avalVOTG KLVIOTC.

Amouteltor ovvnime GUVEPYOOLOL UE TNV VITNPECLOL EUTTLOTEVTIKOTITOG
YLOL KPUITTOYPAPYO1) TG ETLKOLVWVLALGC,.

Mnyovicuoi EAéyyov Apouoroynons (Routing Control Mechanisms)
Emitpemovy T emAoyn Wag OUYKEKPLUEVTS dLtadpoung (route) Twv
dedoUEVMV.

Avvaouka (ad hoc) 1 LEoW OTOTIKWV (TTPOOYESLAOUEVWVY) SLAdPOUDV

[TopAdELYUOL U OVLOUWV: YPNOT] ETLKETMV 0.0@aAeLaC (security labels)
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My oviouol AGQALELOC (6/6)

Mnyoviouotl «Xvufolaroypagov» (Notarization Mechanisms)
[Tapeyouv VN PEOLEG:
axepalotntog dedouevov (data integrity)

AmodelEelg amooTolng Ko tapadoonc (non-repudiation of
origin/delivery)

Xpovoonuavong dedouevorv (time-stamping)
Baotfovtal ouvn0wg og ouvauaoud GAAWY Uy ovIOUmY
(YNPLOKES VITOYPAPES, KPUITTOYPAPNOT] KTA)
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ZYEOT VITNPECLMV - UNYAVIOUDV QOPANELOLC

Digital Access Data Authentication Traffic Routing
Service Encipherment  Signature  Control  Integrity Exchange Padding  Control  Notarization
Peer entity authentication X X X
Data origin authentication X X
Access control service X
Connection confidentiality X X
Connectionless confidentiality X X
Selective field confidentiality X
Traffic flow confidentiality X X X
Connection integrity with recovery X X
Connection integrity without recovery X X
Selective field connection integrity X X
Connectionless integrity X X X
Selective field connectionless integrity X X X
Nonrepudiation of origin X X
Nonrepudiation of delivery X X X




EmiBeoeig Aogpaherog AtKTOmV

Embeoeic eEamatnong (spoofing attacks)
I1L.y. IP spoofing,
ARP spoofing

Emibeoeic euofolnc (intrusion attacks)
I1.y. Buffer overflows

Emibeoeic kataypnong ovvoeonc (logon abuse attacks)
EmBcoeig mewpotelog (hijacking attacks)
TCP sequence number attack

Emibeoeig apvnong vanpeotlog (Denial of Service attacks / Distributed DoS
attacks)

Ping of Death

SYN attack
EmiO£0eLg eLITESOUV EPAPUOYNG

Virus, Trojans

SQL injection/poisoning

Remote command execution

Cross site scripting
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Yrnpeoteg Ao@alelac ALKTVOKOV
TrnpeoLwv

End-to-end End-to-end
encryption integrity
aFirewall» Cisco wFirewalls Cisco

Catalyst 6500 FWSM Catalyst 6500 FWSM

aHubm

57 Linksys SR2016

«lLoad Balancers

Remote Clients sRouters jetNEXUS ALB-X

Cisco TE00

Client Routipg
security

Authentication

«Database servers  aApplication servers

E— «Web farms

Server
Authentication



2. ACQaAELO 0TO ETITEDO dKTVOU —

To npwtoxoiro IPSec
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Enttnedo Atktoou Kot Ttpntokolio IP

Enirtedo duktvov (network layer):

KaBopller KaVOVES EMKOLVOVLOG UETOED TOV akPOlOV
Koupwv (end systems) KoL TV dpouoroyntwy (routers) Tov
SLKTVOV

ITpwtokorho IP (Internet Protocol)
XpnowooLeltol 0to emLmedo diktvuov oto wovtelo TCP/IP

KaBoplLel T Lopp1 TV TOKETMHV 0TO ETLTESO ALKTVOU

Kaboptler t poppn twv dievfivoemv twv Koupwv (dtevbuvon
IP)

Aaupaver amopaoels dpouohoynonc ue paon g digvbivvoeic IP
mov Pplokovral otig emikeqpaildeg IP (IP headers)
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ALOOTTIO0N O TTAKETOL

‘OpLo oTNV TOCOTNTA TANPOPOPLALS TTOV WITOPEL VAL AAPEL O
TTOPOATTTNG

buffer size
‘000 UeYaAUTEPO ELVOL EVA TTOKETO, TOCO VYNAOTEPT 1) TLOAVOTNTOL
v eTavapetado0el Aoyw Aaboug

Movo To TOKETO oV £Oace MABOC Y PELALETAL VO ETOVOUETASOOEL
[TepLooOTEPOL QIO EVOG KOUPOL «OVTAYMVLIOVTOL» YLOL TV
TPOOPOON OTO UECO

‘000 peyalitepo elvor To UEYEDOG EVOC TOKETOV, TOOO TTEPLOCOTEPO

QTTOOYOAEL EVAC KOUPOG TO SLKTVO
MeTaymyn moketov (packet switch): To TOKETO ULOC UETADOONG
UITOPOVV VO AKOAOVONGOUV SLAQOPETLKA dPOUOLOYLOL

EvelEla
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Emikepaiida IP (IPv4)

32 bits
I
|
. Header -
Version | Type of service Datagram length (bytes)
ength
16-bit Identifier Flags 13-bit Fragmentation offset
Time-to-live e Header checksum

protocol

32-bit Source IP address

32-bit Destination IP address

Options (if any)

Data
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Emkepaitdo IP (IPv6)

} 32 bit Srevbvvoere

i TFvd header 41
ver |ihl tos total length
frag. 1dentifier  |flags| frag. offset
TTL | protocol | header checlksum
somce address
destinati on address
i IFwé header =1
ver |class flow label
payload length next hdr |hop limit

sontrce address

. 128 bit
SevBvvoelg

destination address
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Khaoeig IP ko private IPs

Bit—- 0

31

0 | Closs A Address

1 0| Class B Address

1 1 0] Class C Address

Address Range:

0.0.0.0-127.255.255.233

128.0.0.0 - 191.255.255.255

192.0.0.0 - 223.255.255.255

224.0.0.0 - 239.255.255.255

240.0.0.0 - 247.255.255.255

ISwwTikeg (private)

SievBvvoerg IP

L1
1 1 1 0| Class D Multicast Address
11 1
1111 0| Reserved
L1 1 1
AT MéExp1
10.0.0.0 10.255.255.255
172.16.0.0 172.31.255.255
192.168.0.0 192.168.255.255
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[Tpopinuato oto IP

Omotoodnmote evolaueoog koupog (hub, switch 1 router) umopet
VO AELTOVPYNOEL OOV WTOKOVOTNG TOKETWV (packet sniffer).

Agrtovpyta og promiscuous mode (0 KOUPOG AKOVEL OTLONTOTE
TEPVA ATTO TO KAAMOLO TTOV ELVOL OVVOEDEUEVOC)

[ToAOTLUN AELTOVPYLO YLOL OLOLXELPLOTES OLKTVWV (YLl
SLALYELPLOT, AVLYVEVOT] AaDDV)

... aAlG Kou Lo hackers
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EmiB¢oeig Aogpareiog oto IP

Packet Sniffing (mopakohoONoN TOKETOV):

O emTLOEUEVOC «KPUVPAKOVEL YMPLS VO YLVEL OVTIANTTTOC
TNV ETLKOLVOVLOL (TTAKETA) TTOV OVTOALOOOETOL

IP Spoofing (mhaotoypagnon IP dievbuvonc) :
O emTIOEUEVOG UTTOPEL VO. TPOTTOTTOLNOEL TV TowToTTe. (IP
dLevBuvon) TS TNYNG.

Data modification (Tpomomolnon d£S0UEVOV):
O emiTOEUEVOC TPOTOTTOLEL OESOUEVL, TTAPOLO TTOV OEV
WITOPEL VAL EYEL TPOOPALOT AVAYVIOONG OF QUTA

Replay Old Packets (€ovOMP1] TTOKETOV):

O emITIOEUEVOC ETOVUALAUPBOVEL TV OITOCTOAY] TTOACLDV
TOKETWOV
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IP spoofing

Kabe maxeto, mepieyel oto IP header tig IP dievbivoelc
OLTTOOTOAEQL KOLL TTOPOAITTTN

Alhoyn Tg dLevBuvong Tov TPayUoTtikoy arootolea (source IP
address) ue pra ol IP dievbuvon

TUYOLOL 1] ETUAEYUEVT]
VITOPKTN 1) OYL
ZKOTOG £MLOEONC

[Topaxapupn unyovioumy cubeVTLKOTOLNoNG YLOL TNV
TPOOPOOT 08 VIINPEDLA

[Tpwto Prua yra T dievepyera embeoemv mpog Tpitovg (DOS,
DDOS attacks)
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To mpwtoxkoiho IPSec

AvTiuetomilel T eMLOE0ELS 0TO ETTLITEDO OLKTVOU
(network layer) ko eLldLKOTEPQ OTO TPWTOKOAMAO IP

[TapEyEL VITNPEOLEC:
Euwmotevtikotnrog (encryption)

AvBevtikomoinong (authentication)

OL VITNPEOCLES AOPANELOLS TTOV TTPOCPEPEL ELVAUL OLULPAVELS
(fransparent) Y10 TOL TTLO TTOV® ETTLITESOL
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Yrmpeoteg Aogpaierog tov IPSec

Eumiotevtikotnto 0edoUevmyV

(data confidentiality)
AKePOLOTNTO OESOUEVDIV

(data integrity)
AvBegvTikomoimon Tnyng

(data-origin authentication)

[Tpootaoia amo emOEcELS ETOAVAINYNG

(replay attack protection)
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Boouka ovotatikd Tov IPSec

"Evo unyaviouo yio. cvbevTLKomoLnon:

Emikeparida AvOevtikomoinong (Authentication Header — AH)
"Eva unyaviouo tov ovvovalel aubeviLkomoLnon Kol
KPUITTOYPAPNON:

EvOviaxkwon Acpaleias @ootiov (Encapsulating Security Payload —

ESP)

2voyxetiouovs Acpdieiag (Security Associations —SA): avOITOPLOTOVV
TNV CVULPOVLL LETAED SO OVIOTNTWV (T KPUITTOYPUPLKQ KAELOLAL)

Mia Ywodour) Avayelotons Kietdudhv: YpnOLUOTTOLELTOL YLOL TNV
avTolharyn/dnuLovpyia Kowvav Khetdtmv (SA)
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Mnyaviouot AH ko ESP

KaOe unyaviouog mpooHETEL ULla VEO, ETILKEQPOALOQL
(header) ot k00¢ IP moxkero, uetact tov IP header ko
tov TCP/UDP header

MOVO oL EVOLAPEPOUEVOL KOUBOL Y P1OLUOTTOLOVY TLS
emkeaildec AH ko ESP

ZUVETTME 0TTOL000NTOTE dpouohoynTng (router) yetplleTot
IPSec maketa oov kavovika IP moketo

Ou unyoviopol AH kow ESP epopuoCovra;
UEUOVOUEVOL

1 0€ CVVOVAOUO
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[Topaderyuo oevoptov IPSec

IP IPSec  |Secure IP
header | header |payload
™ External
network
End system
with IPSec
P IPSec  [Secure IP P IPSec  [Secure IP
header | header |payload header | header |payload
IP IP
header Payload -
header payload

\ - HJ“’

Network devices
with IPSec

\u
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Authentication Header - AH

[Mopeyel:
AvBegvtikomoinon mnync (data origin
authentication)

Amotpenel emibeoelg IP spoofing
Axeparotnto dedougvmv (data integrity)

Aviyvedel Thoav TpoToToL o SeSOUEVWY
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Aoun emikepoiidoc AH

nx3 .
2 bit

8 bit 8 bit 16 bit
Next Header AH Payload Reserved
(ESP|TCP|UDP| Length (000...0)

ICMP)

(Aeixtng oto SA mwov Oa ypnoyomroinoet o TOPOANTTING VIO TO

Security Parameter Index (SPI)

OVYKEKPLUEVO TTOKETO)

Sequence Number

(A0éwv aprBudg: uetpa tov opibuo twv unvoudtwy mov otalonkoy amo

TOV TOPOLNTTH UE TO TPEYOV SA)

Authentication Data

Aeoouévo, mov avbeviikomoiovV T0 TOKETO

(Integrity Check Value ICV)




Ytohoyouog Ko etalnOgvon

Authentication Data

A: INnvyn

I
(1) Yrohoyrouog ICV:

ICV = HMAC(IP IPy, ..., AH, TCP-header)
= Hash(K, IP,,IPy, ..., AH, TCP-header)

(2) AmoctoAn TaKETOL
(ue v emkeparioo AH)

>

B: NMpoopioudg

=

(3) E€ayoyn 6 ov tov
oToly iV

(4) Yrnoroyiopndg ko
enainBevon ICV pue 1o
KAWL K

59



Aoun emikepaiidoc ESP

32 bit
Security Parameter Index (SPI)

(Aeixtng oto SA mov Oa. ypnoyoroinoel o TOPOLNTTHS Y10 TO TOKETO)

Sequence Number

(Avéawv ap1Budg)

Payload Data
(Kpvmroypognuéva. oeoouéva,)

ffffffffff it ittt

| Paddlng (1-255 bit)
ffffffffffffffffffffffffffffffffffffff S
.~ PadLength | Next Header }

Authentication Data

(Orarg xou oo AH, to ICV mepidoufover ola to mponyodueva ESP 7u€5z'0c)6 .




Y tohOYLOUOC KPUITTOYPAUPT|UEVV
dedouevov (Encrypted Payload Data)

Kpumtoypagpnon tmv Tedlmv:
ENCR,.(Payload Data, Padding, Pad Length, Next Header)

AlyopLOUOL KPUITTOYPAPNONG
DES, 3-DES, IDEA, 3-IDEA, CAST, Blowfish, AES

E@ocov amottouviol de0UEVE GUYYPOVIOUOU TNG
Kkpvrtroypagnong (Initialization Vector — IV),
mepLthaupavovtal otnv apyn tov Payload Data

AlyopLOuol avOeVTLKOTOLNONG
MD5, SHA-1
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Encapsulating Security Payload - ESP

IMapeyet:
Eumotevtikotnro dedouevwv (data confidentiality)
Amotpenel embeoelg packet sniffing

Eumotevtikotnta kukhogoplakng pong (traffic flow
confidentiality)

ATOKPUYPN TTPOYUATLKOU UKOUS UWVOUOTOC
MopEL VoL TTAPEYEL KL TIC VINpeoteg Tov AH
(TTPOOLLPETLKAL)

AvBgvtiKomolnon mnyng

AxepoLOTNTO OEOOUEVMV
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Avtohhoyn KAELOLWV KPUTTTOYPOAPNONG KoL
aVOEVTLKOTTOLNONG

Amautetton vo yvopLllovy Kot oL 600 Koot Tor KAELSLA
K xou K’

Avto yivetal ue ) fondelo

Twv Zvoyetiouwv Acpaierag (Security Associations — SA)

AVOITTOPLOTOVV TV OCVUPMVLL LETAED 810 ovtoTiTwV (To!
KPUITTOYPOPLKA KAELOLAL)

Tov tpwtokoriov Avtailayng Kherdunv (Internet Key
Exchange — IKE):

XPTOLUOTTOLELTOL YLOL TNV AVTAAALOYT] KOLVDV KAELOL®MV (SA)
UETAEY TV KOUPwV
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Jvoyetiopol Aogalelag (SA)

A@popa o cuppvLo. LETAED 310 KOUPWV YL
OVYKEKPLUEVES VITNPEOLEG ALOPALELOCS

OpLLEL KOLVEG TTOPOAUETPOVS CLOPANELOS
Elvou plog katebuvong

eva SA yio eEgpyouevn Kivnon Ko

£val SA YLOL ELOEPYOUEVT] KLVION)

A0 KOUPOL WIToPovV VoL Y P1OLLOTTOLoOVV TTOMA SA yia
ULOL ETTLKOLV(VLOL

Oho o SA TOV YPNOLUOTTOLEL EVOC KOUBOC
arodnKevovTaL 0 ula Baom

Security Association Database — SAD
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[Tepieyouevo SA

AlevBuvoelg
Source IP, Destination IP
Agdouevo. Avbevtikomolnong
Authentication Algorithm, Authentication Key (K)
AESOUEVOL KPUITTTOYPAPNONG
Encryption Algorithm, Encryption Key (K)
METPNTES YLO. TPOOTAOLO
ITpootaoio amo ewovalnym (replay attacks)
[Tpootaoia amo viepyethon (overflow attacks)
Xpovog Comg tov SA
Znuota Koraotoong emkepalldac IPSec
Kataotaon petadoong (Transport mode)
Kataotaon dtodov (Tunneling mode) 65



Agtktng Hopaugtpwv Aogpareiag (Security
Parameter Index)

Bpioketow kot 0to AH ko oto ESP
ANUWLOVPYELTAL OITO TOV OUTOOTOLEN KOOE TTAKETOU

AELYVEL OTOV TTAPAAITTY TTOLO SA YPNOLUOTTOLNOE O
QLTTOOTOAEAG (DOTE VO TO VO TNOEL KOLL O TTOPUANTTTNG
otn Paon Tov Security Association Database — SAD)
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Yrodoun Aayetprone Kietdumv
(Internet Key Exchange — IKE)

H ypnon tov unyoviouwv AH kol ESP, mpotimoOetel tnv
VTTOPEN TOV LOLWV SA HETAED TV V0 KOuPwv.

XPelaleTal o VITOSOUN YLOL TV GVTOALOYT TV
KAeldtwv (Internet Key Exchange)
Manually

Automated

Public Key Infrastructure(PKI) - Public Key
Certificates

AlyopLOuot avtolhoyne KAELOLOU
Diffie-Hellmann
RSA
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[Tapaderyna avtoiloyng KAELOLmV:

IKE pe Authenticated Dithe-Hellman

A (Client)

-

(1) IKE_SA_INIT = [Ymootnpi{opevor AkyopiBpuon, r,, g2]

B (Server)

(2) IKE_SA_INIT = [Yrootnpwlopevor AAyopiBuon, r,, 1y, g°]

v

«

(3) IKE_SA_AUTH = [Cert,, SIG,(r,)]

EnaAnBeve avtiotoya

A

(4) IKE_SA AUTH = [Cert,, SIG4(r,, 1,)]

v

EmaAnOever 0 1o SIG,(1,) eivan
YVI|01a LTTOYPAPT) TOV T, LE TO

KA£181 IOV TOTOTOoELTAL ATTO TO
motonom ko Cert,

10 SIG4(r,, 1)

Yohoviouog SA (A>B)
K, = (8= g"

EmAoyn tuxalwv r, 1,

(5) CREATE_CHILD_SA = [r, 1,]

Ymoloviouoe SA (B2>A)
Kab — (ga) b — gab

EmAoyn tuxaiwvr, T,

K,=hash(g®, r,)

A

(6) CREATE_CHILD_SA = [r,, 1,]

\4

K;=hash(g®, r,)

K,” = hash(g®, r,)

K = hash(g®, r,)




Kataotaoeig hettovpyiog IPSec

Kotaotaon uetaywyng

(Transport mode): @
Eqpapuoletor povo 0to >
payload field (Oy1 oTo source - - v
IP) - _—

Amevbelog emkovovio 80
Koupwv (end-to-end) (@)

Kataotoon Atodov

(Tunnel mode): ]
Egopuoletol Kot 010 ] ___ - d =
payload field ko oto source 7—= vf

(b)

T~ End hosts

IP field)
Anuovpyettat veo source Il

ETTLKOLVVLOL Mé(m) IPSec Figure 5.7 Applications of [PSec: (a) transport mode; (&) tunnel mode.
enabled Gateway

Katalinho yioo VPN
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IPSec o¢ xataotaon uetaymyne (Transport

mode)

IP TCP Data Evoopdtmon -:rt?m POOOPIAOV
Header Header OTKTLOD

IP TCP Data To IPsec amopovavet tnv IP
Header <€ EET EMKEQUAION OTTO TIC TANPOPOPIEC TMV

UVOTEPOV ETITEODV

IP TCP Data To IPsec kpurtoypo®el TIC
Header e TANPOPOPIES TOV UVAOTEPOV ETIMESDV

1P ESP/ TCP Data ESP To IPsec E(PEi‘.])LI.f‘h‘ZEl ESP r|
Header AH Header TRL AH pnyovicpo

P ESP/ TCP Data ESP To TUKETO «EMUVUGLVUPLLOAOYEITUL)
Header AH Header TRL
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IPSec og Kotaotoor OL0d0v

(Tunnel mode)

Evooudtoan aanpoeopiov

IP TCP Data bl
Header Header O1KTLOL

IP TCP Data To IPsec kpurtoypugel to datagram
Header Header
ESP/AH P TCP T pep | To IPsec epoppioCet rESP |

Header Header TRL AH |myoviepo

New IP ESP/AH IP TCP Data ESP T:? Ipsec on fuovpyei
Header Header Header TRL veu IP emkeQoAion
New IP ESP/AH IP TCP Data ESP To naxéto
Header Header Header TRL ETOVOCTLVOPLLOAOYEITOLY
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SUWITEP ALOUOLTOL

To IPSec TPOOPEPEL VITNPECLEG AOPALELOG OTO ETULTESO SIKTVOU
AvBevTiKomolnon
Eumiotevtikotnta
Axepalotnta
[Tpootaoio asto emeEepyaoia Kivnong
"ExeL 800 unyoviopuous aopaieLog
Authentication Header - AH
Encapsulating Security Payload - ESP

[l VoL EQOPUOCTOVY OL LY OVIOUOL LOPANELOS, OITALTELTAL 1] KOLVY] YVOOT
SvoyeTiouwv Aogaierog (Security Associations — SA)

Lo v avrodhoyn tov SA yperaletor vrodoun aviolloyng kiewduwyv (Internet Key
Exchange)

AV0 KOTAOTAOELS AELTOVPYLOLG

Transport mode (ueta&0 aTAwv KOUPwV)

Tunnel mode (8v0 Gateway 1) kOupoc — Gateway)
Etvat 81a@avo mg Tpog To oVOTEP ETLTEDC

[TpooOeTelL emeEepyaoTiKd KOOTOG
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4. Topaderyno vioroinong IPSec ue ™ ypnon tov
strongswan
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Bnuarto

Anuovpyla 3o Linux elkovikmv unyovnuotmy og virtualbox 1
vmware

Evkotdotaon strongswan (Kot ot 900 UePN)

Anuovpylo kot draryelpron Khetdumv
Anuovpyia dokiuaotikng Apyne Iiotomoinong (o€ eva amo to dVo
HEPT)
Anuovpyto Kherdrov/motomotntikoy ATl
ANuLovpyLo KAELOLOV/TTLOTOTTOLTLKOV YLOL TO OPLOTEPO AKPO
Anuovpylo KAELOLOV/TTLOTOTTOLNTLKOV YLoL TO OEEL AKPO
Avtrypogpn/eyKataotaorn KAedLmv ota S0 aKpa
ALopopemon apyelmv ipsec.conf Kal ipsec.secrets (Ko ota S0
aKpQ)
Exkivnon / dokiun ovvoeong
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1) Ewkoviko septfaiiov pe dvo koupoug linux

-

Host — Gateway (1r.x. 192.168.15.1)

= =pDHCP (1.X. 192.168.15.254)
= =P NAT (T.X. 192.168.15.2)

- -

VM1 (Kali Linux 1)) VM2 (Kali Linux 2)
(Tr.X. 192.168.15.7) (Tr.X. 192.168.15.9)
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Strongswan

To strongswan (http://www.strongwan.org/) €LvolL ulo. 0voLKTH VAOTTOL o)
tov IPsec yio o Linux pe paon v adea xpnong GNU GPL v2.0

Eitvou amoyovog tov FreeS/WAN
IMephaufdvel virootnplEn yio transport/tunnel mode encryption

Ymootnpllel TG TEPLOOOTEPEG EMEKTAOELS TOV IPSec omwe IKEV2,
X.509 ¥ngraxa [Miotomomntika, NAT, opportunistic encryption

Yrootnpilet linux kernel 2.x, 3.x

[TapeyelL OvaAVTLKY] TEKUNPLOOT KO TOPOIELYUOTOL
(http://www .strongswan.org/documentation.html)
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2) Eykatdotaon IPSec (strongswan)

1°s TpOMOG
Katepaopa kmdika:

wget http://download.strongswan.org/strongswan-x.x.x.tar.bz2
Amoovpstieon tarball

tar xjvf strongswan-x.x.x.tar.bz2; c¢d strongswan-x.x.x
Alauoppmon

./configure --prefix=/usr --sysconfdir=/etc --<your-options>
Build, install

make

sudo make install

2°¢ TPOTOG
apt-get install strongswan
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3) AnuLovpyLa KoL SLoryeLpLoT) KAELOLDV

To strongswan septhaufaver hettovpyleg Apyne Iiotomoinonc
(Certification Authority).

[l To Tapaderyud nog 6o dNULoVPYNoOVUE UL SOKLULALOTLKT
Apyn Miotomolnong o £va. oo T S0 ELKOVIKOL WY OVI|UOLTOL.

Mze ) fonBeia tne dokiuaotikng Al Oa dnutovpynoovue Ko Bo
TILOTOTTOLNOOVUE Ta, KAELOLA TV V0 dkpwv TN IPSec olvdeonc.

2T OUVEYELQ OO EYKOTOOTI|COVIE TOL OITOPOLTITO. KAELOLAL KOl
ota OO0 UEPN TNG CVVOEONC.
Télog Ba ekKLVNOOUUE T OVVOEDT).
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ANULOVPYLOL SOKLUAOTLKNG APYNG
[Tuotortotnong (Certification Authority)

Exteleital oe eva VM 1o omolo €xel kat To poAo ¢ Apxnc Iliotomoinong

ITeprypagn Evépyeieg
cd /etc/ipsec.d

Anuovpyla @akeAov

yio T ATl mkdir myTestCA

cd myTestCA

Anuovpyia kAe16100 ipsec pki --gen --outform pem
g All (oe pem format) | >myTestCAKey.pem

Anuovpyia auto- ipsec pki --self --in myTestCAKey.pem --dn
VITOYEYPAULEVOV "O=cs.unipi, CN=testCA" --ca —--outform pem
JIIOTOTIONTIKOV YA TNV | > myTestCACert.pem

All

(Yl mepalTépw PonbeLac:
ipsec pki -self -help)

79



Anutovpyla CeVYoug KAELOLMV KoLl
TTLOTOTTOLN TLKOV YLOL TO OLPLOTEPO OKPO

Exteleital oe eva VM 1o omolo €xel kat To poAo ¢ Apxnc Iliotomoinong

ITeprypagn Evépyeieg
Anuovpyia HuoTIKOU ipsec pki --gen --type rsa --size 2048 --
KAe15100 ap1oTeEPOV outform pem >leftKey.pem
AKPOUL
E€aywyn Snuooiov ipsec pki --pub --in leftKey.pem | ipsec
KAe1610V kau pki --issue --cacert myTestCACert.pem --
Anuwovpyia/Ymoypagpn | cakey myTestCAKey.pem --dn "O=cs.unipi,
JTLOTOJTONTIKODV Y1d TO CN=left side" --flag i1kelIntermediate --
aploTEPO AKPO, A0 TNV | flag serverAuth --outform pem >
All leftCert.pem

(Yl mepalTépw PonbeLac:

ipsec pki —--issue -help)
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Anutovpyla CeVYoug KAELOLMV KoLl
TTLOTOTTOLNTLKOV Y10 TO O€EL OKPO

Exteleital oe eva VM 1o omolo €xel kat To poAo ¢ Apxnc Iliotomoinong

ITeprypagn Evépyeieg

Anovpyla HuoTIKoU ipsec pki --gen --type rsa --size 2048 --

KAe10100 Se€10L Akpov outform pem > rightKey.pem

E€aywyr 6nuooiov ipsec pki --pub -in rightKey.pem | ipsec

KAe16100 ko pki --issue --cacert myTestCACert.pem --

Anuovpyla/Ymoypa@rn | cakey myTestCAKey.pem --dn "O=cs.unipi,

JIIOTOTIOU TIKOV YA TO CN=right side" --flag ikeIntermediate --

0ell akpo, amo v AIl | flag serverAuth --outform pem >
rightCert.pem
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AvTLypopr KAELOLWV KO TTLOTOTTOLNTLKWV
oto OVO UEPT) TNG CVVOEONC

Exteleitar avtiotoyo kat amxo ta 000 uéon tng 6uvoeong

AproTtePO AKPO

Ae&l akpo

210 PAkeAo /etc/ipsec.d/private
AVTLYPAPOLLE TO 101WTIKO KAEO1
leftKey.pem

210 PAkeAo /etc/ipsec.d/private
AVTLY PAPOVLE TO 1810 TIKO KAELS1
rightKey.pem

Y10 pakeAo /etc/ipsec.d/certs
AVTIYPAPOVLE TO JOTOTTOUNTIKO
leftCert.pem

Y10 pakeAo /etc/ipsec.d/certs
AVTIYPAPOVLE TO JIOTOTTOINTIKO
rightCert.pem

210 (pakelo /etc/ipsec.d/cacerts
AVTIYPAPOVLE TO TNOTOIOINTIKO TNG
AIl myTestCACert.pem

10 Aakelo /etc/ipsec.d/cacerts
AVTIYPAPOVLE TO MOTOTONTIKO NG All
myTestCACert.pem
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4a) Alauoppmon opyelov /etc/ipsec.conf

Exteleitar avtiotoyo kat amxo ta 000 uéon tng 6uvoeong

AprotepO akpo

Ae&l akpo

10 apyelo /etc/ipsec.conf
npooBetovpue TV akoAovOn cuvdeon

10 apyelo /etc/ipsec.conf
npooBETovE TNV akoAovON cUvdeo

conn <<connection name>>
left=<<left ip address>>
leftcert=leftCert.pem
right=<<right ip address>>
rightid="0O=cs.unipi, CN=right side"
keyexchange=ikev?2
auto=add

conn <<connection name >>
left=<<left ip address>>
leftid="0O=cs.unipi, CN=left side"
right=<<right ip address>>
rightcert=rightCert.pem
keyexchange=ikev?2
auto=add
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4B) Alopoppmon apyeLov /etc/ipsec.secrets

Exteleital avtiotorya kAl aso Ta OV0 UEPT) TG OVVOEDTIC

AprotepO akpo

Ae&l akpo

>T0 apyelo /etc/ipsec.secrets
npooBeTovue Eva Geiktn mpog to RSA
1010 TIKO KAE151 TOV aploTEPOV AKPOV

210 apyelo /etc/ipsec.secrets
npooBeTovue eva Seiktn tpog To RSA
101w TIKO KAE161 Tov He€100 dkpov

: RSA /etc/ipsec.d/private/leftKey.pem

: RSA /etc/ipsec.d/private/rightKey.pem
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5) Exkivnorn ouvoeonc

Exteleital avtiotorya kAl aso Ta OV0 UEPT) TG OVVOEDTIC

AprotepO akpo

A&l akpo

ipsec restart

ipsec restart

ipsec up <<connection name>>

ipsec up <<connection name>>

I'a ) dokiun tng ovvoeong Xpnoluomolelote 1o wireshark
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Biphoypacpla

IETF RFC 5996, Internet Key Exchange Protocol Version 2 (IKEv2), Sept. 2010,
http://tools.ietf.org/html/rfc5996

IETF RFC 2409, Internet Key Exchange Protocol (IKE), Nov. 1998,
http://tools.ietf .org/html/rfc2409

http://www.vocal.com/security/ikev2.html

Aogpdalera dSiktomy vtoroyotwv, A. T'kpitlaing, =. I'kpttCaing, =. Katowkag,
Exdooeig [Tamacwtnplov.

Strongswan, IPSec implementation, https://www. strongswan.org/

Internet Key Exchange Protocol Version 2, http://www.ietf.org/rfc/rfc5996.txt
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