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AmayopedeTal 1 ovILypoY], OTOONKELOT KOl SLOVOUTY TNG TOPOVCHS epyaciog, €€ oAokANpov M
TUHOTOC OVTNG, YO, EUTOPIKO okomo. Emitpémetal m avatdnwon, amobnikevon Kot Slovoun yio
OKOTO U1 KEPOOGKOTMIKO, EKTALOEVTIKNG 1 EPEVVI|TIKNG QVOTG, VIO TNV TPoUTOOEST) VO avapEPETOL
M TYN TPoEAevong Kol va dtatnpeitol To Tapdv pnvope. Epotiuota mov agopodv ™ ¥pnon e
€PYOCIOG Y10 KEPOOGKOTIKO GKOMO TPEMEL VAL, amevBVVOVTOL TPOG TOV GLYYPAPEQ.

Ol amOYELC Kol TO, GUUTEPACLOTO TOV TEPLEXOVTAL GE ALTO TO £YYPaPo EKPPAlovv TOV GLYYPAPEN
Kot Ogv TPEMEL va epunvevdel OTL avTupocwnevoLY TIg enionueg Béoeic Tov EBvikod MetsoPiov
[Molvteyveiov.



Hepiinyn

O okomdg ™G OMAGUOTIKNG epyaciag eivol va meptypdyel TV TEYVOAOYio T®V
honeypots kot va mapovoidosl mwe avty cLUBGAAEL 6TV ACPAAELD TOV TANPOPOPLUKDV
ocvotnudtov onuepa. H dieEaymyn evdg melpdpatog Kataypagng entdécewv Pondnoe otnv
enitevén tov mapamdve okomov. Bdon g dimhopatikng n pekétn g ENISA «Proactive
Detection of Security Incidents Il - Honeypots» nov dnpooievtnke o 2012.

H aocpdielo tov TANPOQOPLOKOV GUCTNUATOV NTOV TAPUOOGIOUKA CUVVQAGHEVT] UE
plo kotd PBaon apovviikny Aoyikr. Qotdco onuepo YIVETOL @avePn 1 OVAYKN Yo TO
SVVOUIKE GLGTNUOTO TPOCTUGIOG KOl OITOKTIOT TEPLOGOTEPMY TANPOPOPIDY CYETIKE LE
ToV emTIfEpEVO.

H teyvoloyio twv honeypots, Aowmdv, amotelel Evav 1pdmo enitevéng TV Tapamdve
otoywv. To. honeypots eivor epyaieio Tov €xovv G GKOMO TV TPOGEAKVOT KAKOBOVA®V
YPNOTOV, TNV TOPATAAVNON Kot OAANAemidopaocn pall TOvg Kol TNV KATOypagn NG
ocoumepLpopdg tove. Ilpodkertar dNAadn Yo GuGTHUATO OV EXOVIOVY TNV TAPAPiacn TOVG
oo TOV EMTIOEUEVO.

Apywcd, dtvovtal ot Bacikol opiouol, Ol KATNYOPLOTOGELS KOl SIAPOPES YPNOLES
TANPOQOPies YOp® amd TNV GLYKEKPWEVN TEYVOLOYia. XN GLVEXEW, YIVETOL OVOAVTIKY
TEPLYPOPY| TOV TTEWPAUATOG TOV JEENYON Yia TNV €YY GUUTEPACUATOV KOl GE TPAKTIKO
eminedo.

Ta honeypots mov ypnooromnkav oto neipapo eivar ta Kippo, Glastopf, Dionaea,
Amun. Avtd torofetinkov oto gpyactipro Islab tov Ivetitovtov IMAnpopopikng kot
Tniemkowvoviav tov E.K.E.®.E. «Anuokpitog» kot pe ypnomn eEonMcpon tov epyastnpiov
grolpdotnkoy yuo. katoypaer embécewv oand 1o Swdiktvo. Epyaieio - wxhedl omv
Tomoloyio Tov mepdpatoc anotélece to honeywall. POAoc tov 1 kataypagn Kot 0 EAEYYOC
onolacdnTote kivnong amd 1o dadiktvo ota honeypots aAid kot omd to. honeypots mpog
Ao cvetuata (epmodilovtdg v 6oL TPETEL).

270 TEAELTAIO KOUUATL TNG SUTAMUOTIKNG EPYAGIOG TAPOVGIALOVTOL TOL GUUTEPAGLLOTOL
OV TPOEKLYAV OO TNV aviivon Tov emifécemv, cuykpivovtar pe ovtd g ENISA ko
aneikovifovtal [Le OTOTIGTIKO TPOTO.

AgEag Krerond: <<youning oAAnAemidpaonc, vyning aAANAEnidpaong, ACPAAELD TATPOPOPLUKDOV
ocvoTUdTOVY, cvoThuaTe avixvevong swoPfoAnc, honeypot, honeynet, honeywall, Dionaea, Amun,

Kippo, Glastopf >>






Abstract

The purpose of this diploma thesis is to describe the honeypot technology and to
present how it contributes to the information systems security nowadays. An experiment,
based on honeypots, was helpful in our effort to achieve our goals. ENISA’s report on
“Proactive Detection of Security Incidents II - Honeypots”, published in 2012, was the basis
of this thesis.

The information systems security was traditionally interwoven with a basically
defensive policy. Though, nowadays, it is obvious the need for more dynamical protection
systems and collection of data about the attacker.

So the technology of honeypots is a way to achieve the above goals. Honeypots are
tools which were implemented in order to attract and deceive attackers, to interact with them
and capture information about their behavior.

In the beginning of this thesis, someone will find definitions, classifications and other
useful information concerning honeypot technology. Subsequently, a detailed description of
the experiment, conducted to reach on practical conclusions, is given.

Kippo, Glastopf, Dionaea, Amun are the four honeypots that were used in the
experiment, that took place in Islab of the Institute of Informatics and Telecommunications
(IT) of National Centre for Scientific Research (NCSR) “Demokritos”. Laboratory’s
equipment was used to set up these four honeypots in order to log attacks from the internet.
A key tool to the experiment’s topology was honeywall. Its purpose is the capture and
control of traffic from the internet to honeypots and vice versa (blocked when it’s
necessary).

In the last part of this diploma thesis, attacks’ logs are analyzed and conclusions are
presented, followed by statistic figures. There is also a comparison between ENISA’s and
this diploma thesis’ results.

Keywords: <<low-interaction, high-interaction, information systems security, intrusion detection

systems, IDS, honeypot, honeynet, honeywall, Dionaea, Amun, Kippo, Glastopf>>






Evyaprotieg

H dutlopatikny epyoacio amotedel 10 €MOTEYOOUO TNG TPOOTAOELNG OAOKANPMOONG TOV
TPOTTUYLOKAOV GToLO®V oto EBvikd Metodfio [Moivteyveio (E.MLIL) ko o MBeia vo

EVYOPIOTHGM OAOVG GGOVG GLVERAALOY LE OTOL0ONTOTE TPOTO GE ALLTI TNV TPOSTADEL.

Ot eumelpieg kot ov yvdoelg mov améktnoa oto epyactnpro Islab tov Ivotitodrov
[TAnpogopikrig ko TnAemkowvoviov tov E.K.E.®.E. «Anuoxprtocy nMrtav 1dwitepa
OMUOVTIKES KOl LOVOOIKEG, KOODS TPAKELTAL Yo £VOL EPYOCTNPLO OLOYEIPIONG TPAYLATIKMOV

KOTOGTACEWDV 6€ OEHOTO SIKTVMOV Kot SIKTVOKNG 0GOAAELOC.

‘Etor, o MBela va evyapiotiom tovg k. Xukd Evotdbio xabnynm tov E.M.IL, «.
KopoBéon Iodvvn vrebbovvo gpguvnt kar dputh tov gpyacthiplov Islab tov Ivotitovtov
[Timpoopikng kot Tniemkowovidv tov E.K.E.®.E. «Anuoxkpitogy kot tov K. Kavapion
Kovotavtivo vroynelo d104ktopa mov Hov £6macav Tn duVATOTNTO VO TPAYLLOTOTOMG® TN
OLYKEKPILEVT ST paTIKY 670 gpyactipto tov Islab tov E.K.E.®.E. «Anuoxpttogy.
YUYKEKPUEVO, EVYOPIOTA TOV K. XVKG Yo TN GULVEPYAGIO OTNV OAOKANP®GCN 1TNG
OMA®UOTIKNG, Tapéyovtas TapdAinia ) Ponbeio Tov Kot Kaipleg mopatnpnoels, OmoTe
YPEWBOTNKE.

Eniong, evyapiotd toug k. KopoPféon kot k. KavaBion yia m Ponbeio toug 6to ydpo tov
EPYOOTNPLOV, KOTA TN S1dPKELD TOV TEPAUATOG OALG Kot 6 OAN TN OLAPKELD GLYYPAPNS TNG
gpyaciag. Ot YVOOELS KOl Ol TOPATNPNCELS TOVG NTOV TOAVTIUEG Y10l TV OAOKANP®GT NG
epyaciog.

‘Eva guyapiot® kot ota vréAouto péAN tov gpyactnpiov k. Mapovyka Niko, ka. Néoon
Biuav, k. Kovtoobpn Xdapn yio v moAdpopen cupfBoAr] Toug, aAAd Kot yio 10 vyiploTo
KApo cvvepyosiog.

Téhog, Ba NBeha vo EVYAPIGTIC® TOVG YOVEIS OV KO TOV OOEAPS OV Y10l TV OTEPLOPIOTN

CLUTAPAGTOCT OAL VTA TO XPOVIL TV GTOVIMV LLOV.
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Ewcaywyn

1.1 Acgpdicia I ypopoprarxamy Xvetyudtwmv

H onuepwn enoyn yapoxtnpileton og peydrio Pabud omd tovg voAoyioTég Kot To dtadikTvo.
H ypnon 1tovg amoterel avamdomTocTo KOUUATL TG Kobnuepwvotntog pog. Tnv televtaia
deKamevTaeTioL €€l ONUEIDOEL HEYAAN avanTuén Kal TO HOVO Giyovpo givarl 1 cuveyllouevn
avodikn tng mopeio. Tepdotiec vmodouéc €yovv ytiotel pe Pdom v TEYVOAOYiR T®V
VTOAOYIGTMOV KOl TOL SAdIKTO0V, EVD TAEOV GYEdOV KAUOE GTiTL €yl GTNV KATOYN TOL TNV
teyvoroyia avt. H cvveyng avt avamrtuén €xer g emakoiovbo v euedviorn Oepdtov
AGPUAEING, 0POD TAVTH VTTAPYEL KATOL0G TTOL OEAEL VO ATOKTNGEL TEPLIGGOTEPT TANPOPOPIQL,

TEPLocOTEPQ, dEdOUEVQL.

O 6poc aopdArelo avapEPETOL OTNV TPOOoTAcio. amd KATOW OmEN]. ZVYKEKPLLEVO OTNV
TEPIMTOON HOG, 1| OCPAAEL TAPOPOPLOKDOV GUGTNUATOV OGYOAEITAL [IE TNV TPOCTAUCIO TOV
VTOAOYIOTAV, TOV SIKTHMV OV TOLG SUCLVILOVY KOl TOV OESOUEVMV GE QLTA TO. GLGTNHOTA,
amotpémovtag T un e€ovctodotnuévn tpdcPacn 1 xp1Hon TovG.

AiKToo. VTOAOYIGTAOV GUVOLOLY EKOTOVTASES YIMASEC GLUGTHIOTH VTOAOYIOTMOV GE OAO TOV
KOGHO. ZNUEPQ, AVTO TO GUVOAO TV JIKTO®V TO YVOPILovUE E TOV OpO JadiKTLO. ApyKd
TPooptlOTAV Y10, EPEVVNTIKN] KOl OTPUTIOTIKY YPNON, OUMG UE TNV EPEVPECT] TOL
[pwtokdirov Metagopds Yrepkewévoor (HTTP) and tov Tim Berners-Lee to 1989 éywve

eEapeTikd dNUOPIALS.




Me tov kaipd 1 adénon twv ¥pNoTdv odynce To SLUdIKTLO GTO VO LETATPONEL GE LU
pKpoypapic Tng Kowwviag, KANpovoumvtag Kot To Omoto TpofALata avt cuvendyetot. [
TOPAdELYHa, N avOpOTIVY TTEPLEPYELR NTAV OLTH] TOL OONYNOCE GTN ONUIOVLPYIC TOV TPMTOL
worm (kax6povrio Aoyiopkod), Omwg kot ot ohpmwon diktdwv (network scanning) yo tnv
gvpeon Tov TANBOVE TOV VTOAOYIGTAV 1 TOV PLOUIGEDY TOVG. LT GNUEPIVY| ETOYN LTEG Ol
capmoelg eivol Katt cuvnOopévo Ol OUMG Kol TO 1010 KOAOTPOOIPETES OTTMOC TAAOTEPO.
[MoAAéG amo avtég yapaktnpiloval amd 6OA0 Le GKOTO TO KEPHOG.

H dnpotikdmra tov dadiktvov cvveyilel va av&davetor pe yopyohs puBpovg mpotpémovag
mv acedielo va eEgdyBel kol avt To id10 ypryopa yio TNV TPOCTAGIO TOV MAEKTPOVIKOD
UIKPOKOG OV, SoTnpdVTOG ToV Agttovpykd. H xpovia pedétn kon epmeipio mdve otov topéa
™G AoPAAELRG, OLGTVXMDGC, dev glvarl dedopévo Ot e&acpaiilel To embBountd amotélecua.
Néeg aneég ko ampocdoknta keva aopareiog (vulnerabilities) epeaviCovion kabe pépa pe
ATOTELEGILO Ol VTTOAOYIGTEG VO UMV €ival ao@aAelG Kat Yo auTtd To AOYO VO omotteiton pio

ovveyng npoorabela TpdAnyng (prevention) kon aviyvevong (detection) twv kivévvov.
1.2 Avrkeiuevo Aimlouatixys Epyocios

Onwg avapépbnke Kot otnv mponyovuevn Tapdypa@o 1 ac@dielo amotelel £va kvpiapyo
0épa otig onuepwéc emkowwviec. H dumhopatikn epyacia, Aouwrdv, oyetileTon pe po
TEYVOLOYIO AViYVELGNG OTEIMDY KO EVIOYVONG TNG AOPAAELNG, TNV TEYVOLOYia TV honeypots.
Ta honeypots amoteAobV GLGTHLATO TOL £X0VV MG GTOYO TNV TOPOUTAAVNON Kol TPOGEAKLOT
KOKOBOVA®Y YPNOTOV UE WOVO GKOMO TNV GLAAOYN TANPOQOPLDY GCYETIKG UE TO
YOPOKTNPIOTIKA TNnG emifeonc ko tov emrtiBéuevov. Baoiletor ot peiétm g ENISA
«Proactive Detection of Security Incidents Il — Honeypots», ue tqnv ENISA va anotekel évov
VPOTIKS 0pyavicud vevbuvo ce BEuata acpaielog Kot 0 omoiog Oa meptypael oe ETOUEVO
kepaiaro. ITo cvykekpuéva, 1 epyaocio amotehel wia emovelétoon kdmowwv honeypots g
épeuvag g ENISA péow mepdpatoc mov 61e&nydn oto E.K.E.®.E «Anudkpirocy, pe okomod

™V ueAétn tov honeypots kot v omoTEAEGUATOV TTOV TPOKVITOVY AId TIC KOTOYPUPES TOVG.
1.3 Ztoyor g Aimlowuatikys Epyocios

H dumhopotikh epyocio emdidkel Vo, KATOANEEL & CUUTEPAGILOTA GYETIKO UE TNV OCQAAELD,
TOV SIKTOOV KOl TOV DTOAOYIGTAOV Kol TOV poAo mov odladpouatilel 1 tervoroyio. TV

honeypots ce avtn. Zvvendg, ot 6TdYOL TOL EMBIOKETAL VO, ENLTELYOODV giva:

1. 1 mapomAdynon Tov emTIOEUEVOL Kol 1] OTOKTNOT TANPOPOPLDY GYETIKEG UE TOV 1010,

ToV TpOMO €MBEGNC TOL Kot Ta KiviTpa Tov Katd TV emibeon,




2. mn o&woArdynon twov honeypots ypnoLOTOIOVTOG KATOW OTO TO KPITHPLOL TOL
ypnooromOnkay kot otn perétn g ENISA (w.y. gvkolio ypriong kot 6Tnoinatog,
BiBroypaeia, avaykn oe Topovg, amddoon),

3. OTOTIOTIKN KOl YPOQIKT OTEKOVIGT] TOV OTOTEAECUATOV GYETIKA LE TNV Kivnon oTo
S1diKTLO, TIG VANPECIES TOL Ol KAKOBOLAOL YPTOTES EMIUDKOVY VO, EKUETOAAEVTOVV,

T KOKOBOVAN AOYIGLUKE, TOVG TPOTTOVG emifeong.
1.4 Opyovwon Kewuévoo

H dopn| g duthopatikng epyoaciog eival 1 akdéiovdn:
To 7p®TO KEPAAOIO OMOTEAEL EI0AYMYN| OTO OVIIKEILEVO 7OV 00 UOG OTOCYOANGCEL

IMopovoralel o BEpa TOL TPAYUATEVETAL 1) STAM®UOTIKY EPYOcia KOO KOl TOVG GTOXOVS

IOV EMIOIDKEL VO, EXLTOYEL.

210 dg0TEPO KEPAAOLO TTapovstdleTar To Bewpntikd vVTOPabpo mov eivan amapaitnTo Yo TNV

KATOVON G EVVOLOV 0AAG KOl GUCTNUATOV TNG SUTA®UOTIKNG EPYACIOC.

210 1pito kePdAalo meprypdpetar mn uerétn g ENISA mov amotelel tn Pdaon g
MMA®UOTIKNG epyaciog KaOMG Kot (o, cOVIOUN E160YOYH GTO TEIPOUN WE U0 GUVOTTIKN
TEPLYPOPN TNG TOTOAOYIOG TOV TEIPALOTOC.

270 TETOPTO KEQAAOLO YIVETAL OVOAVLTIKY TOPOVGINGT TNG TEPUUATIKNG ddTaéng oA Kot
TOV oTolEi®V oV TNV amoteAovv (Aettovpyia, eykatdotact, PLOUIGELS, YOUPUKTNPIOTIKA).
[eprypdpetar AenTOUEPDOG 1) TOPELX TOV TEPAUATOC,

210 MEUTTO KEPAAOLO TOPOVCIALoVTaL TAL S1APOPU ATOTEAEGLOTO TOL TPOEKLYAYV OO TNV
de&aymyn tov mepdpatog. Eniong, meptiapfivel cuUTEPAGLOTA KOl GYOALOGHO T®V GTOYMV
NG SIMAMUATIKNG COUPOVO LLE TO TOPATOV®D UTOTELEGLLOTOL.

To ékto Kepalao amoterel Tov eniloyo TG epyociag, 6mov avapépetal OEua Yo LEAAOVTIKY

gpyooio Kot po, cOvVoyn e SIMA®LOTIKAG.
To éBdopo kot terevtaio kepdiaio mepthapupdver ™ Pifioypagio mov ypnoyomombnke yio

TN GLYYPAPT TNG SITADUATIKNG EPYUGIOG.







Ocwpntiko Yrofalpo

2.1 Heprypapn Kepalaiov

270 KEPAANIO QVTO YIVETAL LK TEPTYPOPT] CNUAVTIIKDOV EVVOLDY TOL TOUEN TNG ACOAAELNG, Ol
OTO1EG AVAPEPOVTAL GLYVA GTO VITOAOITO TNG SMAMUATIKNG epyaciog. H onpacia, Aowov, tov

KEPAAQIOV glval 1 KATAVONGN QLTAOV TOV OPOV KOl GUGTILATOV.
2.2 Tomor Aiktvakwv Embécewv

H éewyn pétpov acoaieiog kol cuyvov eléyy@v KabloTovv Tig mANpopopieg evdAmTEG o€
embéoelg amd KakoBovlovg ypnotes. Or embécelg avtég pmopel va tvat:
o TMoOntikég
211 mobntkég embécelg ta dedopéva Tov BOpHOTOG TapakolovBovvtor amd TOV
€10Poréa e oKOmd va amoKTNOEL gvaictnteg TANPOoPOpieg, OTMG KWIKOVG AAAG OYL
Vol TIG 0AAOLDGEL.
o Evepynrikég

Ao ™V AN TAELPA LTTAPYOVY Ol EVEPYNTIKEG EMOECEIC. L€ OVTEC TA GYEDLD, TOV
emtiféuevoy eivar vo eofdAlel oto ovotnua Tov BVPATOC, VO TOPATOI|CEL
TANPOQOPIEC e 0KOTO TNV S10pBopd 1] KOTAGTPOPT TV OEO0UEVOV 1] KOO KoL TOV

1610V TOV SIKTVOV.




TTapakdto meptypdeovTal o1 o cLYVOL TUTOL EMOEGEWV GE i OIKTVOKT EMKOVOVIOL:

EmOsoerc Mapeppoing (Man-in-the-Middle Attacks)

Onog eatvetar Kot amd to 6vopd tovg, ot emfécels avtég cupPaivouy 6TV KATOL0G
mopepParietar petald SVO  EMKOWVOVOUVI®V GULOTNUATOV KOTOYPAPOVINS Kot
eMéyyovtog ta dedopéva tng ovvdeons. O emTiféuevog EKUETOAAEDETOL TS Ol
OKTVOKEG EMIKOWVMVIES, GTNV TAELOVOTNTA TOVG, OE YPNOLUOTOOVV AGPOIAT TPOTO
petagopds odedopévav, OmAadn acBeviig M undevikn kpvrroypdonon. Il
mopadetypa, o erikovovia peta&d ovo vroloyiotdv A Kot B, 6mov o kakdBfoviog
xpots E mopepfdiietar kot tpocmoteiton gite atov B Oti givan o A, gite otov A 411
elvar o B. Mg avtdv tov 1pdémo katapépvel vo amoomd gvaicOnta dedopéva. H
OVIETOMION 1TNG OLYKEKPWEVNG emifeong  eivor  péow  1oyvpold KOO
Kpumtoypdonong twv dedopévav. Ot ovykekpluéves embécel; KataAnyovv oe
embéoelg Aabpaxpooong ko embéoelg I[apomoinong Aedopévav. H ewovo 2.1
TapoLGIALEL TO TAPOTAVE® Tapadetypo LeTalD TV VTOAOYIGTOV A Kot B kot 1 ewcova

2.2 v gmikowvavia pe v mapepPoin tov E.

®uaioloyikn TIKoIVWVia PETAE
duo utrohoyioTwv A Kai B xwpig
TNV TTapeUBOAA KATTOI0U
KakoBouAou XxpARoTn

&
@

Ewodva 2.1: Emkoivovia 600 vroroyiotdv A kol B

1. Zteile pou 1O KAEIBI oOU 2. MapepPoAr Tou E kai
A — . — E . 3
Aéeio A otov B ——QVapPETAd0aN TOU PNVUPOTOG—* B
» oTov B
; il 4. O E avTikaBIoTd 10 KA£ISi >
\ Tou B pe 10 8IKG TOU 3. Aev yvwpilel 4TI To PAVUPa \
-—  Kal To YeTadidel otov A — - dev cival atro Tov A —
utroaTnpidovTag 6T To KAEIS Kot oTéAVEI TO KAEISi Tou 0 B
eivai Tou B
5. O A OTéAVEI TO PAVUPQ 6. O E AauBaver o privupa
TOU HE Xpron Tou KAEISIoU—» —— KOl EITE TO TTAPATTOIEl  —»
ToU E €iTe dev KAvel TiTTOTA

Ewova 2.2: Emxowvovia 600 vroloyiotdv A ko B pe mapeppoin tov
Kaképoviov ypiietn E
Em0éoaic AaBpaxpoaong (Eavesdropping Attacks)

Ipokerton yoo emiBéoeig Man-in-the-Middle otn dadpoun; mov akolovBodv ta
OedoUEVO, HIOG ETIKOWVOVIOG OOV 0 EmMITOEUEVOC UOVO  «OKOVELY OVTEG TIG

mnpoeopiec mapafralovtag to amdppnto g entkovavias. H cuykekpuévn enifeon




givar yvoot ko og sniffing 1 snooping kot umopei vo, ekteAectel pe d14Popovs
Tpomovg. O 7o KOWOG Eval LE YPNOT TPOYPUUUATOV KOTAYPAPNG SIKTVOKNG Kivong
7oL givar yvmotd og sniffers.

Em0écsig Iapomoineng Asdopévev (Data Modification Attacks)

Y autég T1¢ embéoeig Man-in-the-Middle évag emtiBépevoc apov £xetl kKatagépst va
amoktnoel TpOcPaoct kot vo Sofdcel Ta dedopEVA LIOG ETKOVOVING, TPOXWPE GTO
EMOUEVO Prpo TOL €lval Vo TO TOPOTOMGEL. LVVETMS, 0 KAKOPOVAOG ¥pNoTNG dev
apkeital 6To vo «aKoVEL LOVO Hia EmKovmvia. Avtr 1 evéEpyela mapopével dyvmoTn
7060 GTOV GMOGTOAEN OGO KOL GTOV TWAPOUANTTN 0ol 1 0ALOi®oN TV JESOUEVOV

ouppaivel LETE TNV OTOGTOAN KoL TPV TNV TOpOAPT.
EmBéesig Ihastoypaenong Tavtotntag (Identity Spoofing Attacks)

O xaxo6BovAog ¥pNotg aALALel KATOAANAQ TIG GITHOELS TOL TPOGTOOVUEVOS KATOL0
EUMGTO PNy Avna Yo To BOpHA Pe GKOTO VO TOV OMOGTAGEL GTUAVTIKES TATPOPOPIES.
Ot ovykekpuuéveg embéoelg givol mo yvwotég otav cvvavimdviol g IP Spoofing.
Xmv mepimtoon avth, 1 Tpomomoinon oyxetileror pe v IP dedvBvvon tov

emTIBEUEVOL OTO AMECTAAUEVO TAKETA.
Em0soaic Mopapiaons Kodkov IpécPaocng (Password-Based Attacks)

H enifeon Eexvd pe v mpoomdfela «Gmacilatogy Tov K®OIKoD TOV VTOAOYIGTI TOV
Oouatog. Otav 0 KOKOPOLAOG YPNOTNG KOTAPEPEL VO AmTOKTNOEL TpdSPacn oTov
VTOAOYIOTN UE €V £YKLPO OVOpO ¥pNoTn 0o amoKTNOEL KATOW OIKOIMUOTO GTOV
vroAoyloT. Av N mpocPaocn yivel g dwaysprotig (administrator) 6o anoktroel Tov
mnpn éreyyd tov. Tote Bo umopel va Sayplyel Kol v TPOTOTOMGEL apyEia, vo
aArGEel mivakeg OpouoAdYNONG Kol TANPOQEOPIEC TOL OIKTOLOV, OKOUN KOl VO,

YPTCULOTOGEL TO TOPUPLUGUEVO GUGTNIA Y10, ETOEGEIG GE GAAL UMY OVILOTOL.
Em0soaic Apvnong Yanpseoiag (Denial-of-Service Attacks)

O1 embéoelg avtég (DOS attacks) evavrtiov evdg vmoloylom 1 HoG VANPEGING TOL
TOPEXETAL EYOVV MG GKOTO VO KOTOGTIGOVY TOV DITOAOYLIGTH 1) TNV VANPEGIo avikovn
va deytel GALeC GLVOESELS Kat £TGL Vo, unv umopei va e&umnpemoetl dAlovg mhavong
TeEMATEG. AVTO EMITVYYAVETOL GVVHOWOC UE OTOGTOAN, 0d TOV EMITIOEUEVO GTO GTOYO,
vrepPolikd peydiov apOpod artmoenv yia gévanpémon. ‘Etol 1o Bvua dev pmopei
VO SLEKTEPULDOEL OAEC TIC OLTNOEIC GTOV OVOUEVOUEVO ¥POVO, 1| OLPE OVOLOVIG
yepilel Kot ot TPy HOTIKOL TEAUTEC TNG VINPEGING dev eELTTNPETOVVTAL 0ONYDVTAS GE
ueimon képoovg kot vmoPdbuion g aflomotiog ToLV cvoTHHOTOC. XVvHmE o

KakOPBovAog ypNo¢ mpoyuatomolel v enibeon Tov PEC® GAAMY VTOAOYIGTAV,




aeol TPMTO, £YEL ATOKTNHOEL TOV EAeYY0 Tovg. Mo ewova DoS emiBeong eivar avtn

OV OKOAOVOEL.
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Ewova 2.3: Tlapaderypa enifsong Apvnong Yanpeoiog (DoS)




o Em0ioeaic Xtpopatoc Eappoydv (Application-Layer Attacks)
M tétola emifeon otoyevel eumnpetntéc epappoyov (application servers), dote
oKOTUe Vo ekpetoddevtel tpwtd onueia (vulnerabilities) kot va mpoxaAécel
TpoPAnpaTe oToV SloKoUoTn (SErver) 1 oe ypnoteg mov Guvdéovial pe avtov. O
emtifépevog pmopel va Slofacel Kot va TPOTOTOIGEL OEG0UEVE, VO TAPEL VIO TOV
€leyyd TOv KOl GAAOVG VTOAOYIGTES TOL OIKTOOV UE TN ¥PNON DV, VO KATOGTPEYEL
GUGTHMOTO, VO TEPUOTICEL EQUPUOYEG KOL VO OTEVEPYOTMOUWOEL GALOVS EAEYYOLG
acpaleiog yio pealovrikég embéoeic. apadeiypata tétolwv embécewy eivar ta SQL

Injection, XSS Injection, Buffer Oveflow.
2.3 Tomor Kaxofoviov Aoyicuikov

Me tov 6po kokofovio Aoyiopukd (malicious software - malware) svvoobue kddiko 1
AOYIGUIKO TTOV €XEL GYEOIAOTEL E01KA Y1 Vo, {NUIDGCEL, v KAEYEL, VO Stotapdéel 1| 6€ Yevikég

YPOUUEC VO EVEPYNOEL TAPAVOLLO, GE SECOUEVA, UNYOVIUATO 1] SIKTVA.

Yrdpyovv moArol tHTOL KAKOPOLAOL AOYIGHIKOD Ol 0TOiol UTOPOVV LE TOIKIAOVG TPOTOVG
gite va. polvvouv cuotnuato, gite va dtadobovv o aiAda. ‘Eyovtag popen Tpoypappidtov M
apyeiV 0pKETE GUYVA LOADVOLY d1dpopa unyovipata. AAot Torot eykabictavTol pe To va
EKUETOAAEVTOVY TPOTG onueio og Asttovpyikd cvotiuata (operating systems), diktvakég
ovokevég (network devices) 1 dAla Aoyiopkd (software), 6mwe £va «kevo» 6Tov KOJKO, EVOG
npoyplupatog mepmynong (browser). Xt wepintowon avty 1o udvo mov oamarteitol givor M
emiokeyn xpNoT®V G€ o 1otocelida. H mhetovdmta Opm¢ Tmv HOADVGE®Y YiveTol LEGH HL0G
gVEPYELOC €VOG YPNOTN, ONAGON KAVOVTOG KAIK G€ €va GUVNMUUEVO €VOC MAEKTPOVIKOD

unvoportog (e-mail) M xatepfdlovrag éva apyeio amd to dadikTvo.

Ot {nuiég mov pmopoldv va mpokAnBodv omd to kakOfovio Aoywoukd motkilovv. Avtég
umopel OMAMDC VO TPOKOAOLV WIKPY] EVOYANGM O©TOV YPNOTH, OTMG OlpNUicEl 7OV
«met@yovtay o010  mpoOypauue mepmynong (popup ads), va KAEPOLV  EUMIOTELTIKEG
TANPOQOPIiEC N YPNUOTOA, VO  KATOGTPEQOLY dgdopéva, kol vo  mopafidlovv 1 va
ATEVEPYOTOLOVV OAOKATPMTIKA GLUGTILLOTO Kot SIKTVAL.

To xax6fovio Aoyopkd dev pmopel vo mpokoAéoel (b oto vikd (hardware) tov
GUGTNUATOV KOl TOV SIKTVOKOL ££0MAMGHOD. AvTtd Tov pmopel va kdvel glvar va PAayet ta
nepleyopeva (dedopéva Kot Aoyioko) Tov eEomiopon. Eniong, 1o kakdfovio Aoyiopiko dev
TPENEL VO CLYYEETAL UE TO EAATTOUATIKO AOYIGUIKO TOV TPOOPileTal Yo VOULLOVG OKOTOVS
aAld éxet opdiuata  (bugs). Kdamoior amd tovg Mo yvwotovg TOHMOVS AOYIGHKOD

TEPLYPAPOVTOL TOPOKATO:




Toi (Viruses)

O 106G evdg LTOAOYIGTH €ivat TOHTTOG KOKOPBOLAOD AOYIGUIKOD TOV HETOSIOETOL LIE TO VO
glodyel éva avtiypapo ToL €0DTOV TOL GE £ve, GAAO TTPOYPOLUO KOl VO, YIVEL HEPOG
Tov. AadideTol omd Evav VTOAOYISTH G€ &vav GANO, APNVOVTOG TTIGM TOV HOADVGELS.
H cofapoétta tov HoAbVeEDY Pmopel Vo KUUOIVETOL amd OmAEG EVOYANGCEIS UEYPL
{nuég og dedopéva 1 AoYIGHIKO KOl KATOoTAcELS Apvnong vanpeciog (DoS). Zyedov
OAO1 01 101 CLVLTIAPYOLV WE KATO10 EKTEAEGIO apyElD, TOL oNpoivel OTL 0 10¢ pmopel
VO VTTAPYEL OTO GUOTNUO, CAAY Vo Unv etvar evepydc N tKavog va. Hetadobel puéypt o
xpPNoTNG Vo Kavel To AdBoc va avoiel to polvopévo apyeio N mpoypappa. Otav o
KOOKAG TOV TPOYPAUUATOS eKTEAEiTL, Hall TOL exTELEITOL KOl O KOJIKAG LE TOV 10.
YovnBog, 1o Tpdypappa cuveyilel va Aertovpyel petd ™ poéAivvon. Ouwc, vdpyovv
Kol 101 Tov Kataotpéeovv ta mpoypappate. Ot ol petadidovrar 6tav AOYICUIKO 1)
£YYpapo. LLE TO. 0010 GUVLTTAPYOVY LETAPEPOVTOL OO VAV VITOAOYIGTH GE £vaV GALO
HEG® €VOG dkTOOV, €VOG O1oKOV, JUOPAGHO OPYEIOV 1] CUVIUUEVO NAEKTPOVIKOD

Tayvdpopeiov.
YkovMkuo (Worms)

To worms £yovv KAmolo Kowvd YopaKTNPIOTIKA LE TOVS 100C. ZVYKEKPUEVA, KOt Ol
00 avTol TOTOL KAKOBOLAOL AOYIGUIKOD OVOTAPAYOVY AELTOVPYIKA OVTIYpA(O TV
E0VTMY TOLG KOl UTOPOVV Vo TPOKOAEGOLV TNV idte (MUt GT0 GLOTNUATA. XE
avtifeomn pe TOLG 100G TOL UTULTOVY TNV UETAPOPA TOV LOAVGUEVOL apyEiov Yo TN
d1adoo1 TOvg, TOL WOrms gival avtdvopo AOYIGUIKO Kol Og ypelaloviol KAmolo
HOALGUEVO apyeio M Tov avOpomivo mapdyovto. H oiddoon tov worms yivetan
KupiC e TNV EKUETAAAEVGN KATOL0L KEVOL OGQUAEING 6TO TTPog emifeon cvoTnUA

Kol VVHOOC LESH TOV SIKTH®Y VTTOAOYIGTAOV.
Aovpsrot Treror (Trojans)

O dovpelog inmog amoteAel éva GAAO €l00¢ KvdOVoL, Omov €va emPAaPEc Koupatt
Aoylopukod aivetor voppo. Ot ypnoteg EeyeAobvion Omd aTN TN EMUPOVELNKN
VOLLUOTNTO, HE AmOTEAECUO VO, KOTERAGOVY Kol v gktehécovv to trojan. Agov
gvepyomomOei, avtd pe TN CEPG TOV UTOPEL Vo EMLXEPTOEL OTOL00NTOTE APLOUO
gmbécewv oto erhoevoov unyavnuo (host). O embéceig prnopei va mepthoufdvovy
amd EVOYANTIKEC EVEPYEIEG TTPOC TOV ¥pNotn (Gvorypo vémv mapadipwv N oAAayEC
oV empavela epyaciog) uéyxpt PAGPeg tov erAogevoivtog unyoviuatog (dloypaon
apyeiov, Khlomn oOedouévav, evepyomoinomn kot O1adoon  GAAOL  KAKOBOLAOL
Aoyiopikod omw¢ wwv). Ot trojans givor emiong yvmotol yio Tt dnuovpyic «riow

noptacy (backdoor) dote kaxdfoviol ypioteg vo amokthcovv mpdcPacn o©To

cvotnuo kot dpo Tov €Aeyyd tov. H Ouddoor tovg yiveron péoa amd TNV
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aAANAETIOpOOT) HE TOV YPNOTN, ONANON OVOIYOVTOG KOTOW0 GUVIUUEVO €VOG
NAEKTPOVIKOL UNVOHOTOG 1 KateBAloviag Kol EKTEADVTOG KAmO0 apyeio amd To
dradiktvo. Avtifeta amd Viruses kot Worms, ot trojans dev ovamapdyovy Tovg e0wtohg

TOVG,.
Avtoportomompéveg Awodikasics (Bots)

To «boty mpoépyetar amnd ™ AéEN «robot» wor eivor pio avtopatomompuévn
dwdwkaoio mov oalniemdpd pe dAleg vanpecieg Swktvov. To bots ouvyva
CVTOLLOTOTOLOVY EPYAGIES KO TTOPEXOLV TANPOPOPIES N VINPEGIEG TOV SLOPOPETIKA
Oo extelobviav amd Tov GvBpomo. Mio Tumiky ypnomn Tovg Eivar yi GLAAOYR
mnpogopuov (web crawlers) 1 avtopotn emkowovia pe Tig vanpecieg Instant
Messaging (IM), Internet Relay Chat (IRC) 1 ue dAleg demopéic 1otov (web
interfaces).

Ta bots umopovv va ypnotpomombodv gite yio kKahd okomd ite Yo kaxo. 'Eva
kakopovio bot amd povo tov S108idel emPraPés Aoyioukd cyeSAGUEVO Yol T
UOALVGT TOL QIAOEEVOUVTOG UNYOVAUOTOS KOl TN GUVOEGT O KOMOOV KEVIPIKO
dwkoptot M Stakopotég. Avtol ot kevipikoi eEuanpetnTtég dpouv G KEVTPO
gvtohmv Kat eAéyyov (C&C) yia 0AOKANPO T0 3iKTVLO EKTEDEUEVOV GLOKELDOV YVOGTO
Kot o¢ «botnety. Méow avtod Tov S1kTHOL 01 EMTIOEUEVOL UTOPOVV VA, KATELODVOLV
gupeieg, amouakpuopévov elEyyov Kot peydrov oykov (flood-type) embécelc otovg
o0t10xovg Tovg. Ektdg g wwavoémrog tov bots va avtodwadidovial, pmopodv va
Kataypaeovv TIc evioAéc mov mAnktporoyovvtar (keystroke-logging) amd tov
yphotn, vo ualedovv KmOKoLS, VO Topatnpodv Kol Vo ovoADOLY TOKETO, Vo
GUYKEVTIPMVOLV TATPOPOPIES OIKOVOUIKOD TOTOV, VO, TPOKOAOLY emBécelg dpvnong
vanpeoiag (DOS), va. avapetadidovy dypnotov mepleyorévov unvopato (spamming)
Kot vo. avoiyovv «micw moptec» (backdoors) oto polvouévo pmydvnuo. Zvykprrikd
ue ta wWorms ta bots eivor mo «£&umvoy kal ToAVTAELPO 0TIC EMBEGELS TOVE, EVHD
UTopohV Kol TPOTOTOIOVVTIOL G OLAGTNLO KATOW®V MPOV 00 TN GTIYUN EUQAVIONC
véov Tpomov ekpetdAievong (exploit) evog kevod aceaieiag (Vulnerability). Zmavimg
QTTOKOADTTOVY TNV TOPOVGIN TOVES Kavovtog embéoelc oe éviovo puoiud, avtifétmg

HOADVOLV JiKTLOL UE TPOTO TOV SLAPEVYEL TNG TPOCOYNG TOL GLUGTILLUTOC.

Kdamnool tpdcbetot opiopol kot S1evkpvicelc akolovdody mapakdTm:

Vulnerability

IIpodkertar ywoo ™mv advvopio €vOC GLUGTAUOTOC TOL TPOKVLTTEL Omd TNV Vmapén
ENITTOUATOG 1] TPOPANUATOC, 1) EKUETAALELGT NG OTolag pmopel va 0dNYNHGEL 6TV

napaficon tov cvotiuatog. Tao vulnerabilities mpoxbraTovy amd TPOYPAUUATIOTIKG,
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AGOM o ddpopa AoyIoIKA, amd AdOn mov yivovtal ot pHOon T®V cueTnUdTOV,
Ao OTEAEIEC OYEOLOGOD AOYIGUIKAOVY 1] OO OVETOPKT HETPO ACPAAELNG.

e Exploit
To exploit eivor éva koppdtt Aoyiopikov, por evtodn N pio pebodoroyior mov
emtifetol o€ KOMOWO GULYKEKPWEVO Kevo aocoieiog. Amd 1t otiypn mov Oa
avokolvedsi o advvapio (vulnerability) evog cvotuatog dnpovpysitol kot to
avaroyo exploit mov pmopei va v ekpetodevtel kot 1o omoio Oa ypnopomombei og

Lo enifeon.
e Backdoor

IToAhol tOmotl kaxd6PovAov AoyioHkoy €0V ®G okomd va. dMOCOVY T duvatdTNTa,
otov emtfépevo va pumopel PHEALOVTIKE vo pmaivel oto cvotnuo — Bopa yopic va
yiveTor ovTiAnmTog, TOPAKAUTTOVTNG OVGIGTIKG TOVG UNYOVIGUOVS TOVTOTOINGTNG.
Avtd  yiveton  eykobiotdvrag éva  backdoor, omAadr mpoypdupoato  wOL
YPNOWOTOLOVVTOL Y10 ATOUAKPLGUEVT TPOGBact 6To cvoTnpe Ontwg telnet 1y ssh.
[paktikég TOV PIToPOHV Va xpNoomomBovv 6T Hayn evaviov Tmv Viruses, worms, trojans
Ko bots givar apyicd 1 StapOAaén TS TO AELITOVPYIKO GLGTNUO KAVEL YPNOT TV TEAELTAI®V
YPOVIKG evnuephoswv (updates). Avtd onpoivel kabnuepwvég mpoobnkeg makéTmv Kot
pulpuicemv TpotewoOUEVES OO TO AELTOVPYIKO cvotnuo. EmmAéov, N eykatdoTtoon avtiikov
Aoytopkod (antivirus) oto cOoTpO Kot ETIONG GLYVEG EVIILEPDGELG TOV Y10l TN SOCPAAION
g ypnowonolel Tig tedevtaicg pvbuicelg yia véo viruses, worms, trojans kot bots. Kain
TPOKTIKY B0 NTOV TO OVTIKG TPOYPAUUATO VO UTOPODY VO, GOpOVOoVY (SCan) NAEKTPOVIKA
unvouato Kot apyeia mov katefaivouv amd to dtodiktvo. Avtd Oo amotpéyel kakOBovA
royiopukd (malware) va @tdoovv otov vmoAoyioth. Téhog, M eykoTdotaon TELYOLG

npootaciog (firewall) eivon pio coot evépyela yia Tpoctocia
2.4 Toucic Métpwv Acpdlciog

2V 0oQULE TOV VTOAOYIOTOV, MG UETPO OpilovpEe TNV EVEPYELN, GUGKELTY, dladKaGio 1
TEYVIKN TTOV YPTCUOTOEITOL VIO TOV TEPLOPIGHUO MG OMEIANG, EVOG KEVOD ACQUAElNG N LUI0G
enifeonc. O meploplondg umopel va cuvemayetol eEGAEWYT, TPOANYT, EAAYIOTOTTOINGT NG
evoeyopuevng nuide M aKoOpo Kol TANPOPOPIES OYETIKA LE TNV ONEIN UE OKOMO TIG

UEANOVTIKEC PEATIDGELS GTNV AGPAAEL.
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Tpeig yevikég 106e¢ 6TOV TOUEN TNG ACPAAELNG KOl GTNV TOKTIKY OVTILETMTIONG HOG OTEIANG

siva:

Ipéinyn (Prevention)

O otdy0g ™G gival vo KPATNGEL HOKPLY OO pnyovipoto Kot voicnta dedopéva
ToVG emTIOEPEVOVG €QPAPUOLOVTAG KOTAAANAEG TOMTIKEG E€AEYYOV KOl TPOGPAGTG.
I'vootd cvotpato tpoAnyng givor ta IPS (Intrusion Prevention Systems) 6mwg ta

firewalls Tov TpocTOTEHOLY GLGTAUATA HEGH TOV PIATPOPIGHOTOS TOKETWV.

Aviyveven (Detection)

O pdiog ¢ eivar va aviyvevel emBéoelg mov Aapfavovy ydpa Kot Vo EVIILEPDVEL
000 mwo éykapo to vrd emibeon cLOTNUA 1 VA AVOPEPEL YUPOKTNPIOTIKE NG
eniBeong v avdivon kot BeAtioon Tov cuoTHUATOS. AVTO EMITVYYAVETOL LEGH TMOV
Yvomudtov Avigvevong Eiopoing (Intrusion Detection Systems - IDS).

Amokpien (Response)

Avoépetal oToV TPOTO AVTIUETOTIONG oG enifeong. Aniadn, TL HETpO TPETEL VOl
mapOovv Yo TV avtipetomion eite pog og e£EMEN enibeong site piag emifeomng mwov
é\oPe yopa dote va un EoavacvuPei. Avapdaduion tov cvetiuatog pe dopbaoelg
TOV KEVOV 0o@aAeiog, véa Aoyiopukd (software) 1 viwd (hardware) eivar kdmoa.

TéTO10 PETPAL.

2.5 Xvetijuara Aviyvevong Eicfoinc

Ta Zvotguoto Avigvevong EiwoPoAng (Intrusion Detection systems-IDS) eivar Aoyiouiko

(software)  vikd (hardware) mov Omwg avoaeEépnke kol mo wAve &Egovv ®G POLO va

mapoKolovfovv Kol vo avoivovy yeyovota mov cvufaivouy TOGO GTovg 1810Vg TOLG

VTOAOYIOTEG 000 KOl GE OIKTLA VTOAOYIGTMOV. Aviyvedouv KokOPOVAES dpaoTnploTnTEG N

TOPOPLACEIS TOMTIKAOV acQOAEING KOl TIG OVOPEPOLY O KOO oTafud dloyeiptong tov

dwctvov yuo tepartépw perétn. Ta IDS cvvavtovior cuvifmg og dvo TOTOoLG:

Awtvaka IDS (Network Intrusion Detection Systems - NIDS)

TomoBetovvtor ©€ oTpatnyKd onuein &viog Tov  OIKTOOL HE OKOmMO TNV
mapokolovOnon g kivnong omd Kol TPOG GLOKELEG TOL OKTOOVL. Mo Tétown

SudTaén amekovi(eTal otV EXOUEVT] EIKOVA.
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Ewova 2.4: Avatogn NIDS

e IDS ®uo&evovvrog Mnyavipartog (Host Intrusion Detections Systems - HIDS)
Ta ocvykekpyéva GLOTAUATO, TOPAKOAOVOODY TNV OpacTNPLOTNTA YPNOTOV Kol
£Papuoydv oto @ho&evoiv pnydvnua (host) yio iyvn eloPfoing mapéyoviag mo
axpiPn TAnpoopia.
Ta, IDS pmopodv vo katnyoplonombolv pe Baon v TEXVIKN aviyVELGNS TOL YPTCLLOTOLOVY
o€:
e Aviyveveng Yroypaav (Signature-Based Detection)
Q¢ vroypagn| (signature) opiovue éva TPOTLTO YVOGTHG GMEIMAC. TNV TEPITTOON
aLT TO cVGTNUO ToPakoAOVOEL TV Kiviion 610 JiKTLO KOl GLYKPIVEL TO TOKETO e
pio faon T€TolV VIOYPAPAOYV MOCTE VO, avayvopicsl Thova TEPIGTATIKG OTENDY.
Avtdc 0 TpOmog Asttovpyiag Holalet Ue To avTiikd Aoytoutkd (antivirus).
e Aviyxveveng Awrtapaydv Xrotiotikd (Statistical Anomaly-Based Detection)
H teyvikn avt) oyetileton pe v ovykplon g e&etaldpevng SiKTvokng Kivinong
(network traffic) pe po otatiotikd avapevouevn kivnon. Qg avapevouevn Bempovue
v Kodnuepwn kivnon pe tig ovvnoicpéveg tiuég ebpovg {ovng (bandwidth), pe ta

ovvnBiopéva mpmtoxoria (protocols) kot mopteg (ports) mwov epeavifovrat. Zvvenmg,
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TOPEKKAIOEG omd ot v cvvnOiouévn Ty onudvovv cuvvayepud Yo mhovn

enibeon).
e Aviyveveng pe Baon Mpodwaypagéc (Specification-Based Detection)

Ot Tpodlaypaég GYETIKA LLE TOV TPOTO TOL WPEMEL VO EKTEAEITAL Eval TPOYPOAULA 1|
éva ovotua kot 1 Topafioon ovtdv givar mov yapaktnpilovy TV GuYKEKPLUEV

TEYVIKT AViYVELOTG.
2.6 Ileovextijuora kar Melovektiuata twv IDS

Ta IDS 6nwg givor Aoyikd mapovclafovy TAEOVEKTNLOTO KOl HUELOVEKTHLOTO, TO. OTOi0

oyetifovTal Kot Le TNV TEYVIKN aviVELONG OV YPTGLULOTOLOVV.

2.6.1 Illeovekthiuara

Mo mv teyvikn aviyvevong dTopay®y, TAEOVEKTNUATO OTOTEAOVV 1 OvAAvom Kivnong,
dPOCTNPIOTHTOV KOl CUUTEPIPOPOV Y10 OVOUUAIEG TN oTyun mov e&glicoovtal Kabdg Kot 1

TPOOTNTIKT aviyvevong dyvootwv potifov embécewny péypt tote.

H teyvikn aviyvevong vmoypaedv dovAedel eEQIPETIKA EVAVTIO GE EMOECELS TOL £YOVV NOM
mapotnpndel Ko dpo eivor eyyeypappéveg ot facn dedouévmy.
INoa v aviyvevon pe Pdaon mpodiaypagés, 1o KOPLO TAEOVEKTNUA €lvar 1 duvatdTnTa

EVIOMIGUOV AYVmOTOV EMBECEMV TAPATNPOVTOS TN TapafiocT) KATOIWV TPodLoypapdV.

2.6.2 Meovextijuata

To poviého tov OSwortopoydv civan emppenéc oe AavOaopéveg mposidonomoclg (false
positives) kabng vdpyel mavio n mhovoéTTa 1 ev e€gAiel kivion vo amokAivel omd v
OTOTIOTIKA péom Kivnom yopig va vrapyel KOmowo kakoBovAo aitto. Ov eceaiuévec un
npoeidomomoelg (false negatives) amotelovv 16100 TOTOV pElovEKTNUA OALG ATTO TV OVATOSH
OTLTIKT], QPOV OEV AVLYVELOVTOL AOY® N OTOKAIONG LETAED gv e&eli&el Kivomg Kol OTATIOTIKA
péong xivnong. Emiong, katd tnv didpkeia g Onpovpyiog TV GTATICTIKOV HECHV OP®V Yol
T1G oLYKPIcELG TOL Ba aKoAovBNGOVY To GOGTNHA UTopEl va Elval EVAA®MTO G€ EMBECELC.

IMa t0 HOVTEAD TV VTTOYPOP®V, 1| AVAYKN Y10 GUVEXNC EVIUEPMOT TOV PACE®MV OEGOUEVMV LE
TIG VEEG VTTOYPUPEC TTOV TPOKVTTOVY KT YPOVIKG SlacThuota amoteAel petovéktnua. Eva
aKOUO TETOLO EIval 1| CLVEYNG GVYKPLOT KOl TPOCTADELD Y10 TaiplocUe UE UEYAAEC GLAAOYEC
amd vmoypagéc embécewv ywo tavtomoinon g omeldng. Téhog, embéoelc pe pkpéc
ATOKMGELC amd TIG VITAPYOVGES VITOYPAUPES UTOPEL VOL 00N YNCOVY GE 0GTOY IO TOV GLGTILLOTOC

KOl Gpa 1) OVixVeELST] QVTMV.
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TTapopowa petovektipota peavifel Kot to HoviéAo pe Baon mpodiaypapéc Tapovstdlovtog
GYETIKA YOUNAO TOGOGTO YELODV TPOELOOTOUCEMV.

Ta peovektiuato tov IDS (kvpiog false positives kai false negatives) mpoomabodv va
AVTILETOTIGTOOV 0O TNV O1EBV] EMOGTNUOVIKT] KOWVOTNTO XPTCLOTOIDVTAG TOPAAANAC Kot

v TE)voloYia Tv honeypots og avtiy v mpootdbeto.
2.7 Honeypots

Ta honeypots amotelodv p wpoomdbeir 7o  emBETIKNG TOATIKNG  &VAVTID, OTNV
KatomoAéunon kakoBovimv embécewv. Méypt v avdmtuén Toug 1 eUoT TG acPAAElng
TANPOPOPLOKAOY GUOTNUATOV MTay €5 OAOKANPOL OULVTIKY. Agltovpyobv  ToONTIKG
cLAAEYOVTOG dedopéva Kol SlapEPoVy amd T0. GLGTNUATO AVixveELSNG EIGPOANG Kot TO TElYO0g

npootaciog (firewall) mov cuppeTéyovv evepyd oTov TOpn TG AGPAAELNG.

O 06pog honeypot avoaeépetal oy mTayida TOL GTAVETOL YO VO AVIXVEVCEL, EKTPEYEL | LIE
Kémolo TpOmO v oAAnAemdpdoel pe un  e€ovclodotnuévec mpoomabeleg  xpNoNg
TANPOPOPLOKAOV GUGTNUATOV. ANAadT|, TPOKELTAL Y10 EVOV TOPO — SOAMUN TOL TPOGTOLEITAL
TOG EVOL TPOYUATIKOC GTOYOG TPOG EKUETAALEVOT] OO KAKOPBOVAOVS YPNOTEC TPOTIOKMVTOG
Vo TouG 0eAedoel dote va emtefodv kot va ektebobv. Koplog okomdg e Aettovpyiog Tov
glval N ToPOTAGYNON TOL EMITIOEUEVOL KOl 1 OTOKTIGT| TANPOPOPLDY GYETIKEG UE TOV 1010,

TOV TPOTO EMBEGNC TOL Kot T EPYUAEIN TOV AVTOG YPTCLUOTOINGE.

‘Etol pmopodpe vo koraAnEovpe og évav evalAakTikO opiopd T@v honeypots, 6mmg owtog
SatvrdOnke omd To péAN g KovdTnTag Tov honeypot:

« 'Eva honeypot givat évag mopog mAnpo@optakod cuotnpotog Tov onoiov 1 afio fykertan
otV U €£0votodoTNUEVT 1] aBEULTY ¥P1IOT TOL ».

O\a ta honeypot Bacifoviar oty 18éa g Koveig dev Bo Tpémet vo To, ¥PNGIUOTOLEL 1 Vol
OAANAETIOPG UE OWTO KOL GUVETMG OMOLOONTOTE TETOWL &VEPYElD Kpivetar €€ opiopod
napbvoun. T mapddetypa, €va cvotnue. honeypot ympic koauio a&io mapayoyne uropel vo
ovotafel oe éva €0mTEPIKO OIKTLO UIOG OPYAVMOOTG OOV KavelS dev €xel AdYo va TO
ypnoonomosl. Oa uropovoe va gival kamowog eEvmmpettg dmwg apyeiov (file server),
avtypdoov aceoreiog (backup server), Bacewv dedopévmv (database server), otod (web
server) M akOpa Kot 0 VTOAOYIGTNG epyaciog evoc epyalopévov. Apa, (o xpnon evog TETo10L

ovotipatog Oa glvar KakOBovAn.
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2.1.1 Apyrrextoviky twv Honeypots

ZNUOVTIKO YOpaKTNPIoTIKO 0T Agttovpyio Tov honeypots sivatl to {RTnua ¢ tomobétmong

Tov péca oto diktvo. Oi otpoatnyikéc tomobétmong mov akoiovbovvtal givol kvpimg ot

EMOUEVEC dVO:

HepwpueTprkn ToroBETnON

¥t ovykekpévn otpatnyikny to honeypot PBpioketar mepipetpikd tov SiktHov,
dnradn eEmtepikd tov teiyovg mpootaciog (firewall) mpog to dwadiktvo (internet).
Yovifog avt) emiAéyetal ywo. to. honeypots épevvag mote va dgyToOV TOAAEG
eMOECELG e OKOTO TNV OavOAVOT KOKOBOLAOL AOYIGHIKOD, TO KivnTpo Kol TIG

TaKTIKEG ToV emtiféuevav. H enduevn icova ametkovilel pio TETOW0 GTPOTIYIKT.

AladikTuo

Firewall

Router

Honeypot

Application Server

Ewova 2.5: Mgprperpucn} Tomodétnon evog honeypot
Ecotepuki] torodétnon
H tomofétnon avthy t @opd tov honeypot yivetar 610 ecmtepikd TOL SKTHOV,
dMAadn ecmTEPIKA TOV TELYOVG TpOooTAGing. Zvvibwe, To. honeypots mapaywyng sivat
OUTE OV KAVOLV YPNOT| TN GLYKEKPIUEVT apyltekTovikT. Kdtt Aoyikd apov okomdg
o€ TETOlEC TMEPIMTAGCELS EIVOL T OVIXVELOT KATOWOL ECMTEPIKOV TAPUPLOUCUEVOD
pnyovinpatog Kot mlavég aneilég ek Tov écm. H apyrtektovikn ot anewoviletan

GTNV ETOUEVT] EIKOVO.
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Firewall

Router Switch

Application Server

Ewova 2.6: Ecotepiki) Toro0étnoen evoc honeypot

2.8 Katnyopiromoinen twv Honeypots

H «atnyopromoinon twv honeypots pmopei va yiver pe xpumplo eite 10 eminedo

aAnieniopoong (level of interaction) pe tovg xakoOfoviovg ypnoteg eite Tov TOuén TOL

ypnoonotovvtar (type of deployment) eite to mmg £yve ) eykatdortaon (type of installation)

TOVG,.

2.8.1 Katnyopromoinon ue kpiripio to fabué aliniemiopacns

O Babpog arinienidpaong (interaction) twv honeypots pe tovg kokdBoviovg xprotes, to

KOTATAOGEL GTOVG TPELS EMOUEVOVG TUTOVG:

Honeypots Xapuniig AAnreridpaong (Low-Interaction Honeypots)

Ta yoapning alinlenidopacng honeypots doviebovv kvpimg pe 10 vo pipodvTot
VINPEGIEG KO GUOTNUATO EAKVGTIKA Y10 TOVS KAKOPOVAOVS ¥PNOTES, Ol OO0l OUMG
nepropifovion 6To TL PIopovV va KAvouv e auTd.

Zuvnlmg, Ol TPOGOUOIMUEVEG VINPECIEG EMTPETOVY UIKPOTEPT] AEITOVPYIKOTITA KO
Vv eKTéAEOT KAmolwv Pacik®V eVIOADV o€ oyéon pe TG aAndwvég vanpecies.
YUVENMG, TO PIOKO 7OV EUNEPLEYXEL 1 XPNOT TOVG €ivol TOAD LIKPO aPOD OMW®G
TpoavaPEPONKe 01 dLVOTOTNTEG TOV eMTIOEUEVOV Elvar TEPLOPICUEVES KOl O 1010 O
dwaelptotg tov honeypot éyel tov oamoAvto éheyyo g emifeong ko mbavig
porvvone. ‘Eva axdpa Oetikd yopaktnpiotikd avtig g Komyopiag tov honeypots
glvar m €OKOATN €YKOTACTOOT, OVATTLEN KO GUVINPENGCT TOVG OO TOV OlOYEPLOTY

AOY® TV TPOoKaBOPIGUEVOV TOVG pLOIcE®V.
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Amd v GAAN mhevpd, ol vANPECiEC, UE TNV UEIWUEVY] AEITOLPYIKOTNTO 7OV
TPOCPEPOLVY, 0ONYOVV GLYVA GE TPO®PO TEPUATICUO TOV EMODECEDV TPV OKOUA,
KakdPovieg evépyeleg Adfovv ydpa, evd to. honeypots extifevior oAb o gdKoia
otov emrtiBéuevo. Emiong, o TEPOPIGUOE OTNV TOCOTNTO TOV OESOUEVOV TTOV
KATOYPAQOVTOL KOl 0PYOTEPE OVOADOVTOL OTOTEAEL LEIOVEKTNUO, EVD T AglTovpyia
glvarl KoAOTEPN pE NON YVOOTOVG TOTOVG OMEIMDV Kol CLUUTEPIPOPDV. Ot AyvmoTES
ameEéG €YOUV MG OMOTEAEGUO TNV OVCKOAN KaTavonon Twov mpobécewnv TV
emTfépuevav Kol icog pia mbavy un cowoty avtidpacn tov honeypots kot o, axdpo
O TEPIOPICUEV KATAYPAON TNnG KakofovAng dpactnprotntoc. Téhog, un yvootd
keva aceaieiag (0-day vulnerabilities) eivar 60okoAo va. TpocopolmOody amd avtd

ta honeypots.
Honeypots Yyniig Ahiniernidopaong (High-Interaction Honeypots)

Ta vynAng orliniemidpacng honeypots kdvovv ypnon TPAyUaTIKGOV TOPOV Kot
TPOCPEPOVY  TPAYLOTIKG  AELTOVPYIKA GULOTAMOTO KOl VANPECiEG HE Yo
aAAnAenidopoon atovg enttifépevone. e avtibeon pe Ta xounAng aAANAETidpaonc, T
OVYKEKPLUEVNG Kotnyopiag honeypots dev ypnolwomolodv mpocopoioon yo va
TPOGEAKVGOVV TOVG KAKOPOVAOLE ¥pNOTEC.

Ta honeypots vynAng aAAniemiopoong dev evOPEPOVTINL GMADS Y0, Oviyvevon
eMBEcEOV OAAG Kol TANPOPOPIEG OV APOPOVV TPOYPGUUNTE TTOL TOAVOV O
emTIOEUEVOG VO ¥PNCIUOTOMGEL YioL TNV €mibeom, evtoAég mov d60nKay Kotd Ttnv
EMKOVOVIOL UE TOV VTOAOYIOTN KOl EMIKOWVMVIEC pe GAAovg emttifépevoue. o 1o
AOY0 awtd eivar embounty n TpodcPacn oo honeypots, dote e KatdAAnin avéivon
va 001 ynbode ot KivTpa TV KOKOPOLA®V ¥PNOCT®V, TO ETXITESO TOV IKOVOTHTOV
TOVG KO TNG OPYAVAOONG TOLGC. ZNUOVTIKO EMIONG YUPUKTNPICTIKO TOVG OTOTEAEL M
SVVATOTNTO TOPATHPNONG AYVOCT®V KOl ATPOGOOKNTOV EMDETIKOV GUUTEPIPOPDY 1|
embécewv oe dyvoota kevd aceoleioag uéypt exeivn ™ ouyun (0-day
vulnerabilities).

Ouwc vapyet Eva tiunpa 6€ avTég TIg TOAD VYMAEC duvaTotnTeg Tovg. H ypiom toug
glvar peydro pioko og mepintmon emttvyov¢ deicdvong KATooV KakOBOVAOL YpNoTN
Ko amdAelog eléyxov Tov honeypot. To yeyovog 0Tt mapéyetal otov emtiBiuevo Eva
honeypot — mpayuatikd cOotnua Yo, va aAAnAemidpdostl amotedel kivéuvo vo To
YPTOULOTOMGEL MG TAATQOPUO eMibeong o€ dALo cvuoTiuoTa, TPAEN TOL YEVVE Kol
voukd Cntipoto av ypnouonomdei yia mapavopics. Emmiéov, ta honeypots vyming
aAAnAeniopoong eival mepimhoka. Agv OmALTEITOL OTADG MO OTAT) EYKATAGTOOT KoL
givar dwbéoua mpog ypnomn, oAl mpémel vo dnpovpynbovv kol vo. pubuictody

KOTOAMNA®G TPAYHOTIKA GUOTALOTE, VANPECIES, EPOPHOYEC EAKVOTIKEG YO TOV
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emTifépevo. XUVETMG, TO OTNOLUO, 1) CUVTAPNOT Kol 1 OlXElpIon &vog TETOLO0V
honeypot cuvodedetar amd peydin molvmhokotnto Omw¢ ovufoivel kot pe ™V
npoondfeln, elayloTomoinong Tov piokov ypnoipomoinong twv honeypots yia
embécelg. Téhog, o peydhog Oykog dedopévav Tov KoToypaeetol Oo mpémel va

avaAvBel Yo cuumepdopata, pio Sadikocio apkeTd xpovoPopa.

honeypots
XapnAng aAAndemidpaong
=
Q
o
@
D)
Q
@
3
5
honeypots <€
uynAng aAAnAemibpaong

Other
local
resource

Ewévo 2.7: BaOpog arinlienidpaong kar honeypots

e YPpwka Honeypots (Hybrid Honeypots)
Mo oyetikd kawvovpylo katnyopio (av pmopeil va yapaktnplotei £tol)  honeypots
givar avt TV vEpdkdv. Tpdkettar oty ovoio yio honeypots mov mpokdrtovy amd
TO GLVOVAGUO TV XOUNAIG aAAnAenidpaong kot VYNAIS aAAnienidpaong honeypots,
MOOTE Vo EKUETAALEVTEL TOL OPEAT TV dVO avtdv katnyopldv. [Hapdderypa téTolog

teyvoloyiag eivon To honeybrid.

[Mopakdto okoiovBei €vag ocLVORTIKOG TIVOKOG HE TO YOPOUKTNPIOTIKE TOV YOUNANG
aAANAeTidpoong Kot vymAng oAniemidpacng honeypots. Aegv ocvumepiiapfdvovpe To
vPBpdd honeypots kabdg amotelolv, Omwg Tpoavaeépdnke cuvdLOGHO TV 800 GAA®V

KOTNYOPLOV.
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Xopnig AAinienidopaong Honeypots

Yyniig Ahinieniopaong Honeypots

[Ipocopoimon Aeltovpylkdv GLGTNUATOV Kot

VANPECIHOV GE TOAD PaciKO minNedO

[paypotikd Agttovpytkd cuoTipaTa,

VANPEGIES KO EPOPLOYES

EvkoAn eykatdotacn, cuvinpnon Kot

dwoyeipion

[ToAVTAOKO GTNGIO KOl GLVTHPNOT),

xpovoPopa diayeipion

Meiopévo picko AOy® TV TPOGOUOIOUEVOY

GLOTNUATOV

AvEnuévo picko AOym® TV TPAYUATIKOV

GUOTNUATOV

Avvatdnta KaToypoens TEPLOPICUEVOL

OYKOL JEOOUEVAV

Avvatdnrta KaToypoens HEYEAOL 6YKOL
dedopévav Ommg epyaleio, EmKovmvies,

EVIOAEG TOV EMITIOENEVOL

Avvotdtnto aviyvenons meEPLoPIGUEVOV

TOTTOV OTENDV

Avvotdtnro aviyveuong TePIGGOTEPOY TOTWOV

ATENDV, OTOG AYVOOTEC GCUUTEPIPOPES

IMivaxkag 2.1: Xapaktnpretikd tov honeypots

2.8.2 Katnyopiomoinon ue KpIitHpio Tov TOUEA TOV YPHGIUOTOIOUVTAL

Mo GAAN Kotnyoplomoinon mov pmopel va yivel eivor pe Pdorn tov TOopéd GTOV OO0

ypnoonotovvtor (deployment) to honeypots, 1 oroia 0dnyel otic emdpeveg 60O KaTyOpiEs:

e Honeypots Epegvvag (Research Honeypots)

Ta ovykekpiuéva honeypots ypnoyomolodviol yio. THY GLAAOYN TANPoQopiag

OYETIKA UE TO KIVNTPO, KOl TIG TAKTIKEG TNG KOWOTNTOG TOV KAKOPOLA®Y ¥pNoThOV

(blackhat community).

H ¢peova tov cembécewv xor m  €bpeon  kamolov

QTTOTEAEGUATIKOD TPOTOV TPOOTOGIAG OO OLTOVG TOVC KIVOOVOLC OTOTEAEL TOV

Bacikd 6TOYX0 TNE YPTOYLOTOINGNG TOVG.

Kotaypapovv coumepipopéc kol Kvnoelg tTov emitidéuevey katd v e&EMén g

emibeong aAld Kot apov emttevydel pia emruyng Tapafioon evOg GLOTHUATOC, OTWS

mOavég emkovovieg pe GAAOVE KakOPovlovg ypNnoTtec. AmOTEAOVV €EAIPETIKA

gPYOLElD YO0 TNV KOTOYPOET KOl OVAADGT OQVTOUATOTOMUEVOVY EMOEGEDY, OTMS TOV

worms.

Ta honeypots épevvag eivor moAdmAoke TNV €YKOTACTOON KOl OLVTHPNON,

KOTAYPAQOLV HEYOAO OYKO SESOUEV@V, 1 VAADOT) TOV OTolMV gival Ypovofopa, Kot

YPNOLOTOLOVVTOL

KaTd KOplo  Adyo

Omd TOVEMCTALUO, OTPUTIOTIKOVS 1

KUPEPYNTIKOVG OpYavVIGHODE KOOMG KOl EPELVNTIKG KEVTIPO OV TOLG EVOLUPEPEL O

TOULENG TNG UCPAAELOG.
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Honeypots Mapaywynig (Production Honeypots)

H & xammyopia eivar ooty tov honeypots mopoayoyic. Opyovicpoi ta
YPNOOTOLOVY KUPIMG 6TO E0MTEPIKO dikTvo Topaywyng (production network) tovg
poli pe GAlo cLGTAHOTO TOPAYOYNG e okomd TN PeAtioon Tng mpooTaciog Kot To
peTplacud Tov pickov.

Ta honeypots mopoyoyfig eival gOKOAN GTNV EYKOTAGTOON KOl GLVINPNGY, EVD
KOTOYpAPOLV TEPLOPIGUEVO OYKO TANpogopiag o€ oyéon e To. honeypots épevvac. Ot
AyOTEpEC TANPOPOPIEG 0ONYOVUV OUMG GE YPNYopATEPT avaivoh tovg. Kvupimg £xovv
EQOPUOYY O eTaupeieg Kol cOUATEIN GTOVG TOUEIG TNG TPOANYNG, aViyVELONG Kot
amOKPLoNG.

Ta honeypots mapaywyng dev égovv peyddn o&ic otov Topén TNG TPOANYNG
(prevention). Agv mpOKeTOl Vo, KPOTHOOLY TOLG EMITIOEUEVOVG HOKPLE amd Ta
cvotiuate  ovilBétowg o mepintwon mov otnbodv  (setup) AavBoopévo Oa
dtevkoAvvlei 1 TapoaPiacn Tov SiKTHOL TAPAY®YNG.

To evdgyduevo ypniong twv honeypots og Téyvacpa Yo TV omooyOAnNcn Tov
emTIBEUEVOV KO OYL LE TO TPOYUATIKG GUGTHUOTO TALPOUYWDYNG OV TPOKELTAL VAL £XEL
ta emBountd oamoteAéopata. I[TAéov Olo ko mepiocdtepeg embécelg sivor
CUTOLLOTOTOMLLEVEG, OV onuaivel enifeon oe otdnmote givol gvdimto. [pdypatt,
howmdv, avtég ov ansdéc Ba emtebovv og Eva honeypot oAld kot og Ola To GAAQ
GUGTHLOTA TOL OPYUVIGHOV. XVVERMG £ival TPOTILOTEPO 1 YPNON S0OESIU®Y TOP®V
o€ KoAOTEPES TPaKTIKEG 0o Tow honeypots doov apopd v TpdAny.

H aviyvevon (detection) omeiddv anotedei Eva topéa dmov ta honeypots mapaywyng
UTOpovV Vo amoTEAEGOLY oNUOVTIKY povada. o moAlolhg opyaviopols 1 aviyvevon
Kwvdovov sivar ggoipetikd dOokoAn vmobeon. Ta cvotipata aviyvevong eloPfoing
(IDS) givar oyedaocpéva yio. Tov A0yo awtd, OUmG ot AavOuoHEVES TPOEBOTOGELG
(false positives) 1 ot eopaiuéveg un mposwonomoelg (false negatives) amotedovv
dAvto mpoPAquata. Ta honeypots amotelovv ) Adomn e&adeipovtog Ta Topamdve
TPOPANATA, OVIYVEDOVTOG GE TOAAEG TTEPUTTMGELS KALVOVPYLESG KO AYVOOTEG OMEILEC.
Ievikdtepa, to honeypots amdomoiotv v dadikaoio aviyvevons. To yeyovog mmg
LT deV amOTEAOVV VEPYO UEPOG TNG TOPAYMYNG KOOIGTA OTO10NTOTE Kivnon amo
Kot Tpo¢ To. honeypots vromtn kot ToAd Thavov kKakoBovin. ‘Etot, odnyovpoocte og
o®OTN aviyvevon anetnTikdv cvprepipopav. Ta honeypots e kapio mepintwon dev
avtikadiotovv to IDS odrd ta fonBodv va koAdyouv KAToleg aTEAELES.

Téhog, o topéag TG amdkplong (response) evioyDeTol ONUOVIIKG omd TV
ypnowonoinon twv honeypots. e o mopaymyn T0 GLGTHUOTO 7OV OTOTELOVV

EVEPYO KOUpATL Tng Oev pmopovv va Pyovv ektdg vanpeciag (off-line) ya
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OTOL0ONTTOTE AVAALGT] GE TEPIMTMOT| EMTVYOVG TaPAPioong, OT®G UTOPEl va Yivel Pe
ta honeypots. T'o mopdadetypo, €vag opyoviopdg €xel GTNV TOPOY®OYN TOL TPELC
eEumnpemtég 1otov (web servers) mov déyovror emifeon wor extibevrar. To
TPOCOTIKO ATOKPLONG TEPICTUATIKMOV AQUPAVEL EVTIOAEG VO, S1OPBDGEL GUYKEKPUIEVES
«tpomegy (holes), pe amotéheoua va unv Uwopovy va udbouvv v TANPN KOTAoToo
TOV GLOTNUATOG, TO MEyeBog tng CNuIdGg, av TpoKeltal Yo, e0TeEPIKN ameldr. Ola
aUTA AOY® TNG ONUACIOG VO TOPAUEIVOVY EVTOG LANPECING Yo TNV GUVENIOT TNG
napaymyns. Ouwmg, av évo omd avtd to cvotiuato sivar honeypot dev vrdpyet
Koo mpoPANua va amopokpuviel amd to diktvo Yo o mAnpn avéivon (forensic
analysis). 'Etot, avtiy 6o d®CEL OmOVINGEC OTO MAPOTAVED EPMTALOTO Kol Oa
AVTIUETOTICTEL KOTAOAANA®S TO TPOPANUA Kol 6To. GAAC GLoTAUATO 0poD TAEov Oa

VILAPYEL 1] YVADCT] TOV TPOPANLLOTOC.

‘Eva yevikd oyxoho mwhve otig katnyopieg tov honeypots eivar mwg to. YOUNANG

aAAnAeniopaong honeypots ypnouonotovvtat katd kKopto Adyo kot wg honeypots moapoaywyng

Kot avtictolya ta VYNANG oAAnAenidpacng wg honeypots épevvag. T'o to Adyo avtd pmopet

va Tapatnpn el TG TO YOUPUKTNPIGTIKA TOV OVTIGTOL(MV KATYOPL®DV EIVaL TAPEUPEPT).

2.8.3 Katnyopiromoinon ue Kpitypio 1o wag EYIvE N EYKATACTAGH TOVG

Ot endpevec 000 Katnyopieg TPOKOTTOVY BE®POVTIAG MG KPITHPLO TOV TPOTO £YKATAGTAONG

(installation) twv honeypots:

®voikd Honeypots (Physical Honeypots)

Ta honeypots avtig g katnyopiog TPEYOLV GE QLOIKG UNYXOVAUATO, TO OMOI0
onuaivel ovyva Ot Tpokertar yoo VYNNG oAAnAemidpaong honeypots dote vo
EMTPEMETAL 1] OAOKANPWOTIKY Topafiacn amd Tov kakofovio yprotrn. Zuvnbmg, avtd
glvar akp1Pd otV £yKaTAGTOON Kot Tr GUVTIPNGT, VA Yo evpog IP devbivoewv (IP
address spaces) dev givar KaBOAOL TPAKTIKN 1 avarTuEn evog euotkon honeypot yia

K0 IP d1ev6vvon.
Ewovika Honeypots (Virtual Honeypots)

Ta ewovikd honeypots onmg meptypdpetatl Kot omd 10 GVOUd TOVG OVATTOGGOVTOL
nhve ot ewkovika unyoviunotoe (virtual machines) mov égovue dnuovpynoet oe éva,
evokd unydavnuo. (physical machineg). Me v 18é0 vt propodue va £X0VUE TapQ
moAG honeypots o éva povo unydvnuoe. Eivar mo @Bnvéd oto othoud toug Kot
gVKOAmG TpocPaotpa omd tov kobéva. Emiong m ocuvviipnon tovg eivar €0KOAN.
Kémoia epyaieio mov ypnoomotohvTal GUYVA Yo To EIKOVIKG punyoviiota eivol to

VMware ka1 to User-Mode Linux(UML).
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Host System

192.168.1.
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Internet

Ewéva 2.8: Eucoviké honeypot

2.8.4 Honeytokens

Mo katnyopio. honeypots eivar avtiy tov honeytokens. Otav avagepouacte cg KATO10
honeytoken dev evvoovue KATOOV VTOAOYIGTIKO TTOPO, OALG OTOLOVONTOTE E100VG YNPLOKN
ovtotto 1 omoio pmopel va amobnkevtel | va vrootel enefepyocio amd £vo VTOAOYIGTIKO
ocbotnuo. Mo téToto ynelokn ovtotTo propel va givar kamoto apyeio keyévou (text file),
éva nAektpoviko pnvopa (e-mail) 1 wa kataypaen Baong dedopévov (database record), n
avaKTNnon TV omoinv dev eivar duvarti VIO PLGLOAOYIKEG GLUVONKEG Kot OV Exel Kamoto aio
nopoyoyng. Me diho Aoy, omowdnmote mpooPaoct oe éva honeytoken 6o mpémer va
Bewpeitan kKaKOPOLAT, 0P 0 eMTIOEUEVOG OeV €xel KATO0 AdYO va £pbeL o€ EmaPn LE AVTOV

TOV TOPO.

H 18¢a wiocw and to honeytokens dev givar kavovpyla, o 6pog Tpmtosupaviotnke to 2003. H

¥PHoN TOLG Elvar KVPI®G Yoo aviyvevon KoKOPBOLANG OpacTnPloTNTaS KAOME Kol Yo
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mAnpogopiec oyetikd pe tov emrTifépevo Ko To kiviTpd tov. Opwe, pmopest va

ypMNoLomon el Kol MG UNYOVIGHOS OVOYVAOPIoNS KOl EVIOTIGUOD H0G ECMTEPIKNG OTEIANG.

OT1dMmoTe €1KOVIKO TTEPIEYEL dedopéva pumopel va ypnoyoroindei wg honeytoken.

2.9 Illeovextijuota kot Melovektiuara twv Honeypots

H teyvoroyio twv honeypots, émmg kot kabe texvoloyia, Topovcldlel KAmolo TAEOVEKTHLOTOL

KOl LEOVEKTNLLOTA T OTTO10 Kot B TapovuG1a6TONY TAPUKATO.

2.9.1 Ilieovekthuara

Ta, mAeoveKTAUOATA VTAG TG TEYVOLOYIOG ElvaL:

YvAiloy1] IKPNS TOGHTNTAS GYKOV d€dOpEVAOV

Ta honeypots cuidéyovv mAnpopopieg novo Otav KAmolog 1 KAt AANAETOPA e
aUTA HE OMOTEAEGUO VO KOTOYPAPOUV WIKpEG mocotnteg Ocdouévaov. I[lopd to
uéyebog, to dedopévo eivar  e€apetikd moAvTM. Emiong, to ovykekpiuévo
YOPOKTNPLOTIKO TV hONeypots d1gukoAdvelL TO £PY0 TOL SLOYELPIOTH GTNV OVAAVLGT|

TOVG

Mceioon Tov havlaspivav tposidoroumjcemv (false positives)

Mo, 0o TIG UEYOAVTEPEC TPOKANGELS YO TO, TEPIGGOTEPO GUGTNUATO OVIXVELONG
gioPfoinc (IDS) eivor or AavBaouéveg mpoeidomomoelg (false positives). Oco
ueyaddtepn eivor n mbavotnto évo ovothpo aceaieiog va mapdyel false positives,
1000 AMydtepo ypnolpo eivar avtd. Ta honeypots kotoeépvovy va UELOGOLY
SpapoTiKd TIg AovOaoUEVEC aVTEG TPOELOOTTONGELS aPoD €€ OPIGUOD OTOLAONTOTE
aAAnAemidopoomn pe avtd ogiyvel po un eovolodotnuévn mpdcPacn, kKabioTdvTag TO
€EAPETIKA OOSOTIKA GTNV aVixveLoN eNBEcEMV.

Evtomoenig eopaipnéivov un tposidoromjcemv (false negatives)

Mo GAAN TPOKANON Yo TIG TEXVOLOYIEG aviyvevons emBEcEmV Eival 1 AOTVYI0 TOVG
Vo, EvTomicouy ayvmoteg enféoeic kot kataAnyovv og false negatives. Avtn givon kot
N €wonotdg dpopd peta&d tov honeypots kot Tov TapadoclokdY GLUGTNUATOY
ao@iAielng mov Pociloviol 6g avoyvdpIoN YVOOT®V VIOYPAPOV 1] CTOTIOTIKOV
avopolov. To honeypots givar oyedacpéva va avayvopilovv Kol vo Katoypaeovy
véeg anethéc kabng omoladnmote dpactnplotnto pe to honeypot Bewpeiton avopoiio

001 YOVTOG AyVeoTeg eMBECELS VA EgEYmpicovy.
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Kortaypagn kpumtoypapnuévig dpactnplotnTog

Axoua xor av pio emifeon eivor kpvmrtoypaenuévn, to honeypots umopodv va
Katoypayovy authyv T dpactnprotnta. H duvatodtnto autr ykeitol 6To yeyovog 0Tt
ta honeypots katd, v aAinienidpacn pe tov emtifépevo amotehodv T0 TEPUATIKO
GKpo 6OV 1 KAKOBOLAN dPAGTNPIOTNTO UTOPEL TAEOV VO, ATOKPVTTTOY PPN Oet.
AvvaTtoéTnTo Aettovpyiog pe To Tpotokoiro IPV6

Ta nepiocoTepa honeypots sivar oe 6om Aertovpyiag pe onotodnmote tpomtdékorro IP
KL av ypnowonolel o emrifépevog, cvumeptiappavopévov kat tov IPV6. Avtd opmg
dev ovpPaivel pe OAEG TIG TPEYOVOEG TEXVOAOYIEG AGPAAEING, OTMG TOVS AGONTHPES
IDS.

EveMéio oto vynrotepo eninedo

Ta honeypots yapoktmpilovtar amd eEapeTikn TPOSUPUOCTIKOTNTO Kol UITOPOHY Vo,
yxpNoononfovv 6e mOALY SlopopeTkd TEPPAAAOVTA, amd Evay aptlBd KOWMVIKNAG
ac@iiong amodnievpévo oe po PBacn dedopévov péxpt €va 0AOKANPO SiKTLO
VTOAOYIOTAV LE OTMTEPO GKOTO TNV Tapafiact) Tovug amd KAmolov emTifEUEVO.
Xapni avaykn tépov

Axopo Kol ota peyalvtepa diktva, ta honeypots amartodv pikpég TocoTnTES TOPOV

Yl TNV AglTovpyio TOLG.

29.2 Maeovektijuata

To. LEOVEKTALLOTA TNG GVYKEKPLUEVNG TEXVOAOYIOG ETVaL:

Iepropropévo nedio opatéTnTOg

Ta honeypots PAénovv povo Ot1t GAANAETSPG pe avtd. Agv  pmopoldv  vo
TOPOTNPOOVV EMBECELS GE GAAN GUGTNUOTO, LE OMOTEAEGUON VO PNV UTOPEL va
EVTIOTIGEL OV KATOl0 GAAO pnyavnpa €xel mopaPlootel, KTOG KL av To ekTebEléVO

pnavnuo eTtkovevioet pe To honeypot.
Pioko

Kabe popd mov elodyeton pa véa TEXVOROYi, 0T GLVOSEVETAL KOl e PIoKO, ELOIKE
OTOV TPOKELTOL Y10 TO YEYOVOS KATO10G KOKOPBOLAOG ¥pNoTNG va TopaPlicel ETTUYMS
éva OLOTNUO KOU VO TO YPNOUUOTOMGCEL Y10, €MOECES o GAAOLG GTOYOLG,

£0MTEPIKOVG 1 EWTEPIKOVC,.
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e  Biphoypagia (Documentation)

H mepopiopévn Biprioypogic tov honeypots amotelel apvntikd otoryeio ot
amoBappOvel po mOavy EVAGYOANOT VEOV ¥PNOTOV. L& TOAAEG TEPUTTMOELS, M
AVTILETOTIOT TPOPANUAT®V Elval SVGKOAN.

e Aviyvevon and Tov emTIOEPEVO
Y& MOAAEG TTEPIMTMOOELS EVOG EMTIOEUEVOG e apKeETN eumelpia pmopel va ovTidnedel
TG TO OiKTLO 6TO omoio emitifeTol dev eivar TPAYHOTIKO (KVUPI®G Y1o0L TO YOUNANG

aAAnAeniopacng honeypots).
2.10 Honeynets

Abo M mepioodtepa  honeypots (cuviBog vyning orinlemidpacng) o€ €va dikTvO
oymuatilovv éva honeynet. Tvmikd éva honeynet copreplpépetar wg Eva TepBEALOV VYNNG
OAANAETIOPOAONG KOL O GUYKEKPIUEVO TOV LYNAOTEPOL EMMESOV, TOUPEYOVTAG TPOYLOTUCE
GUGTHHOTA TPOG OAANAETIOPAGT) OTOLG emTOEUEVOLS. AVTO £€Yel G OMOTEAECUO TOL
honeynets va. katoypdeovy dedopéva Kot va EmTuyyavovy 6Ttdyovs Tov eddyiota honeypots
puropovv. Opmc, ot peyAres avtég SuvatdTNTEG £XOVV MG GLVETELN T UEYOAT TOAVTAOKOTNTA

avATTUENG, GLVTIPNONG Kot SLOLXEIPIOTNG TOVC.

2.10.1 Apyrrexroviky Twv Honeynets

‘Eva onpovtikd yopaktnpiotikd tov honeynets givol tmg dev omotehodv o AVon 6€ Hopen
AoyopIKoD. Agv glval KAmolwo Tpodypappa va gyKkotaotadel, kdmolo Tpoidv va ayopaotel Kot
va eTolpaotel Tpog xpnon. O Adyog mov dev cupPaivel KGmolo amd o mTapATdve givol eTedn
évo. honeynet ywr va Agrtovpyfoel amodoTikd kavévo cOotnud tov dgv Bo mpémel va
mpocopoldvetal. H apyrtektovikn tov givor t€tota dote va dnpovpyndet diktvo pe vyniov
emmédov €leyyo, OMOL KaTOypAeeTor OAn 1 dpactnpotnta. MEca oTNV OPYITEKTOVIKN
tonmofetovvtal ot Thavoi oTdYOL, TOL Elval TPOYUATIKE CUGTI AT KOl VITNPEGIES, EPOPLOYES
N apyeio dedopévev. Ot otdyol avtol avapévouy kdmoov kakOBovAo ¥PNoTN Vo KAVEL TNV

enibeomn Tov.

H apyitextovikn tov honeynets pmopei ToAd e0KoAa Vo, TOPOUOLOGTEL LE 10, YOAAO 1E Yap1a,
omov dnpovpyeic éva mePPaAlov Kol pmopeilg vo. mapakoiovdnoelg otidnmote cupPaivel
evtog. To mepifpdiiov avtd pmopel va petatpoanel o€ £vav omolovonNmTote entBountd KOGLO.
Avti yua Gupo, kopdAlo kol yapio, tomobetodvion petaywyeic (switches), dpoporoyntég
(routers), Baoeig dedopévav (databases), e&umnpetntég 1otov (Web servers), cuotiuata DNS

Yol T LETOTPOTN GE £Va EAKVOTIKO SIKTVO TOPAY®YNG.
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Mo oNUOVTIKY CLVIGTOCH GTNV opyltektoviky tov honeynet eivor 1 wdAn honeynet
(honeynet gateway), yvoot og honeywall. O okomdg avtig g mHANG €ivar va dnpovpynoet
Kot va oploBetrioet to honeynet. Otidfnote Bpioketar umpootd amd to honeywall amotelei
dpactnpotnta  mapaywyic. Ilico amd to honeywall PBpickoviar tomoBetnuéva T
UNYovipaTe — oTOXol, To CLGTHAUHOTA ONAadN Yo OAANAEmidpacn pe Tovg KakdPoviovg
ypnotee. To honeywall amotelel e&apetikng onuaciog otoyeio yio to honeynet xabog
KaToypaQesl Kot EAEYXEL OAN TNV eloepyouevn kot eEgpyOuevn Kivinomn mpog kol omd To
ovotuata — Bdpato. Mopdderypa pag apyitektovikng honeynet eoivetol otnv ekdva mov

oKOAOLOEL.

Y= T = AN = RN Router
Production Production Production 192.168.1.254
192.168.1.15 192.168.1.20 192.168.1.23

Honeywall
Gateway

1 2 2
1 4 1
2

Honeypot Honeypot Honeypot
192.168.1.101 192.168.1.102 192.168.1.103

Ewéva 2.9: Ardgtaén honeynet kot honeywall
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2.10.2 Amaitoeis twv Honeynets

INo v emroynuévn ovamntoén onowacdnmote apyrtektoviknig honeynet, amotteiton M

Kovoroinon Vo amatoemy, Tov eAEyyov dedouévev (data control) xor g cOAANYNG

dedopévov (data capture).

"Eleyyog dedopévav (Data control)

O éleyyog dedouévav opiletl To mdg n dpactnpiomto meplopiletan péoa oto honeynet
yopic avtd va to yvopilel o emTfENEVOC. XKOmOG TOV €AEYYOVL GLTOL Eival va
meploplotel  omolodNmote pioko, KAODC TAVIO VTAPYEL TO EVOEYOUEVO EVAG
KakdPoviog ypnotg va ypnoiporomoet to honeynet (apod éxel xatagépel va 1o

napafiioet emtuydg) yio enibeon og cvoTuata £ktog honeynet.

Tornyn dgdopévov (Data capture)

H cOANym dedopévav, OTmg TepLypageTal Kol 0md T0 OVOUN TNG, OCYOAEITAL LE TN
OpaCTNPIOTNTO TOV EMTEUEVOL TOPATNPOVTOS Kol KATAYPAPOVTAG, Yopic v To
yvopilel 0 1010¢. AVt Ta, dedOUEVE aPYOTEPE OVOADOVTAL Y10 TANPOPOPIEG OYETIKEG

UE TO EPYOAETLD, TIC TAKTIKEG KO TO KIVITPO TOV KOKOPOLA®Y ¥pNoT®V.

A6 TIG 600 TOPOTAVE® OTALTAOELS, 0T TOL EAEYXOL OEQOUEVOV EIVOL 1] TTLO GTUOVTIKY UE

ATOTELEGILO VO, EYEL TPOTEPULOTNTO EVOAVTL TNG GOAANYNG OESOUEVAV.

2.10.3 To Pioxo tns yprons Honeynets

T'o TV amdKTNEN CHUOVIIKOV TANPOPOPIOV GYETIKEG Ue TOVG emtifiuevong, ta. honeynets

EMOLOKOLY TNV TOPAPiocn T®V GLGTNUATOV KOl TOV DANPESIOV TOVG amd ovtovg. ['a ot

T dvvardtntae, To picko eivar To Tiumue wov TANp®@vovy. Kdmoleg mepumtdoelc amd Tig

GoYMNUES GLVETELEG AVTOV TOV PIGKOL ElvOl O ETOUEVEG:

To pioko g xprong tov honeynet and tov emtifépevo yia va emtedei kot vo PAdyet
Al cvotipata ektdg Tov honeynet pe a&io Topaywyng.

To pioko ¢ avakd@ioyng tov honeynet amd tov KokoOBovro ypnotn. Otav
amoKOAVEOEL 1 TPAYUOTIKY TAVTOTNTO TOV SIKTVOV, N ¥pNotudTTa Kot 1 agio Tov
pewdvovtat dpapatikd. Ot emtifépevol propovv vo Tapokdapyovy to honeynet kot va
TEPLOPICOVY TNV KAVOTNTA TOV VO KATOYPAPEL TANPOPOPIEG N KON XEPOHTEPQ VO
TaPEYOVY YEVTIKES TATPOPOpPiEg katevBuvovtag to chotnua tov honeynet oe Adbog
OTOTEAECULATOL.

To pioko 0 KOKOBOLAOG YPNOTNC VO KOATAGTAGEL OVIKOVY TNV AELTovpyic. TOL
honeynet. Enifeon kotd tov novédnv eléyyov kot cOAANYIG dedopévav umopsi va

EMPEPEL TO TOPATAVOD ATOTEAEGUA. ZVVIHOMOC EMTOUDKOVY Ol TOPUTOV® ETOECELS VO
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de&ayBovv VIO TV Ayvoll TOL JAYEPIOTH, MOTE VO TOV TPOPOSOTHGOLY TAAL UE
YEDTIKEG KO TOPATAAVI TIKEG TTANPOPOPIES.

e To pioxo g mapaPioong vopwv. O emtiBéuevog pmopel vo YPTCUYLOTO|GEL TO
extebeévo honeynet ya eykAnuatikég dpaoctnplotteg ywpic va enttedei o€ kdmotov
ekTOC TOL dkTOOV. AnAodT umopel vo ypnolpomomosl kamolo honeypot amnd to
dlktvo ywo va avePdost kol vo kével daxivion mapdvopwmv apyeiov, mToudikng
Topvoypapiag 1 vo KAEYEL MOTOTIKEG KAPTEG. AV OUTEG Ol EYKANUOTIKES EVEPYELEG
yivouv avtiAnmtéc, o dloyelptotng Tov honeynet eivar avtdg mov Oo katnyopnOei

(TovAdyioTov apyikd) kot Oa Tpénet va amodeitel v abwoTNTA TOV.

Kot otig téo0epic mEPITAOGELS, 0 TEPLOPIGUOC TOV PIOCKOV EMTLYYAVETOL KUPIMG LE CLUVEYN
avOponivo €leyyo (human monitoring) kot mapapeTponoinon Tov cvothuatog (System
customization). "Eleyyoc onpoivel KAmolog eKmatdeVUEVOS Kot EUTEIPOG GE BERATA 0OPAAELNG
Vo TOPaKOAOLOEL KOl VO aVOADEL GE TPAYUATIKO XPOVO TNV dpacTnpldtTnTa ToL d1kTOoV. Evd
0 6pog avBpMOMTIVOG OVAPEPETOL TNV KAADTEPT] SLVATOTNTO OVAYVAPLONG VEDV KOl AYVOCT®OV
amEL®V og oYEon He Tov avtopatomomuévo. Téhog, n mapapetponoinon oyetiletol pe to
yeyovog mmg M teyvoloyia Twv honeypots kai honeynets givar doabéoun oto kowd (open
SOUrce), GUVENMG o1 KakOPoVAOL YPNOTEG EYOVV KOl avtol TPOGPacn Kol avamTOGGOVY Ta
dkd Tovg avtipetpa. Apa, pio oAlayn otig and tpoemidoyr| (default) pubuiceig tov honeynet

Ba duororéyel TNV aviyvevon Tov amd tov emttifépevo kot Ba teplopicet To picko.
2.11 Evpwnaixos Opyavicuos Acpdleios Aiktiov kai
IDypogopias - ENISA (European Network and

Information Security Agency)

Hopoandve Eywve avagopd oe Evvoleg Kot cuatnuata acedielas. 'Evog opyaviopdg mov Kavet
EQUPLOYT TOV TapATave Opwv otn Aettovpyia Tov givor 1 ENISA. H Evponaikny Emtpon
Acpdrelng Awtoov ko [TAnpogopiag - ENISA, dnwg meprypdpetor Kor 6to OVOUd TNg
amotelel TO KEVIPO OOCQAAEWG OIKTO®V Kol TANPoeopiog Tov pelomv g Evpomaikng
"Evaonc, tov moMtdv g Kot Tov 101wTikod topéa. H emitponn avtr dnuovpyndnke yio vao
gvduvaumoel tn duvvatodtnra g Evponaikig ‘Evoong, tov Kpatdv — Mehodv g kot g
EMOYYEAUOATIKNG KOWOTNTOG VO OTOMELYEL, Vo OlELOOVEL KOU VO OVTOTOKPIVETOL GE
TPOPANATA TTOV ALPOPOVV TNV AGPHAELN TOV SIKTO®V Kot TV TANpopoptdv. [Ipokeiuévou va
netoyel 10 otdyo tov, M ENISA amotelel éva kévipo gumepoyvopochvng oe Oépata

acPaAELNG Kol TPo®OEL TN cUVEPYAGTiQ OVAUEGO GTO ONUOGLO KO IOIOTIKO TOUED.
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T'a v dwoedion TG eKTANPOONG TOV OTOY®V TOL, Ol JOPAGELS TOL OPYOVIGLOV

EMKEVTPMOVOVTUL GTO €ENG:

Tnv mapoyn coppoviodv ko fondelag oty Emtpomn kot o Kpdtn - Méln dcov
aQOPd TNV ACPAAELD T®V TANPOPOPIOV KoL TNV avamTuén Tov Hetald Toug StaAdyon
pe tn Propnyovio. Avtéc ol evépyeleg €yovv oKOmO va dlevBuvovv mpoPAnupata
OYETIKG e TNV ac@Aieln o€ TpoidvTa vAKoV (hardware) kot Aoyispkov (software).
Tnv ocvhioyn kot avaivor OedoLéveV Yo TO. TEPLOTATIKA Tapofiacns acealeiog
oV Evpodnn kot tovg mibavovg kivévvoug.

Tnv mpoddnon peBddwv dwayeipiong Kpicewv pe oTOXO VO EVOLVOUMGEL TN
duvatotnTa EAEYXOL AEMDV Gg BEpaTa ac@aAeiog TMV TANPOPOPLDOV.

Tnv avénon g yvodong Kol NG CULVEPYOOING OVAUESH GTOVE SLOPOPETIKOVG
TOPAYOVTEG GTO TEDNIO TNG AGPAAELNG TOV TANPOPOPIDYV, KUPIMG IE TNV avamtuén eite
ONUOCL®V E1TE WIOTIKAOV GLVEPYOSIOV LE TN Propnyovia.

H epoppoyn vouobecidov kot m avdmtuén mpoktik®@v mwov o Peltidoovy v

OVOEKTIKOTNTO OTLLAVTIKGV DITOSOUMV Kol SIKTV®OV TANPOPOPIag.

X x **
x x
, enisa

European Network
> 4 and Information

% 4  Security Agency

Ewéva 2.10: Aoyotvmo g ENISA

2.11.1 Oudoda Anoxpions o¢ ‘Extarxtns Avaykns Oduara Yroioyietaov (Computer

Emergency Response Team - CERT)

O Opddeg Amokpiong oe ‘Extoktng Avaykng ®épata Yrnoloyiotov (CERTS 11 aAlung

CSIRTs) omotehobv TO egpyodeio-kiewi vy v Ilpoctacia Kpiocipwov Ymodoumv

IMnpoeopiag (Critical Information Infrastructure Protection - CIIP). Kdbe yodpo mov

GUVOEETOL GTO OLAOIKTVO TIPEMEL VO, £XEL TIC OVVOTOTNTEC DOTE VO, UWTOPEL ATOTEAEGLLOITIKG, KOl

amodoTiKd va amokplfel o mepiotatikd acedieiag TAnpogopiog. Or CERTS duwc mpénet va
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UTOPOVV VO KAVOUV TOAD TEPLOCOTEPQ, TMPEMEL VO OPOVYV MG 1 KVPLOL TOPOYN LANPECLDYV

AGPAAELOG Y10 TIC KUPEPVIOELS KOL TOVG TOATEG KO TOVTOYPOVO VO TOVG EMHOPPDOVOVY GE

6éparto acedieloc.

Inuovtiky mopotnpnon ivar 6t dev dwobétel kdbe yodpo, woOv E€lval CLVOESEUEVT GTO

dwdiktvo, tétoto opddo. Eved 1o eminedo eroipndmrag yio 6ceg dnbétouv avéoueidvetan

dpapatikd. Avth akpBag sivar kot 1 anootodr] g ENISA, va opyovaacet, vo vrootnpiet,

va ekmodenoet kot vo tpogtopdoet tig CERTS.

2.11.2 Aowrég ApacTyprotytes

Kamnoieg dpactnpiotreg tng ENISA eivau:

«EISAS - European Information Sharing and Alert System»

Xvomua g ENISA 10 omoilo mapéyel mAnpopopieg o€ moriteg kabBDS KoL G€ PKPOD
Kol pecoiov HeyEBovg EMXEPNGELS YIOL TV ACOAAELD TATPOPOPLOKMY GUOCTNUATOV,
dNAadn o amopaitnTe HECH Kol YVAOGELS Y10 TV TPOCTAGIH TOV VTOAOYIGTMV TOVG,.

«CERT Operational Gaps and Overlaps report»

AvoQopa otV omoia avaADovVTaL «KEVA» GTN AEITovpYin TV €0VIKMV/KLPEPVNTIKOV
CERTSs xofmg kot extKoAOWeLS 6T OpAoT] TOVS, TPOCPEPOVTUS GLUUPOVAES Yo TNV
emilvomn Tovg.

«Secure Communication with the CERTs and Other Stakeholders»
Apactnplotnto pe oTtoOY0 TNV 0PEST TPOT®V Yo PeAtioon g emtkovaviog netaly
tv CERTS kot GAA®V EUTAEKOUEVOV LEPDOV.

«Introduction to Return on Security Investment»

Avdlvon yo v enévdvon mov Bo mpEmeL va YIveL Yo TV TPooTocia TANPOQPOopiag,

Aappdvovtag veoyn 0Tl 1 ACEAAEW givol €TEVOLOT OV OMOPEPEL KEPOOG AL
TPOANYM TV {Ndv.
«Ad-hoc Working Group “CERT cooperation and support” 2005

Mua oudda epyaciog mov GVGTAONKE Yo Vo TPOETOWACEL Kol VO, VTOoTNPIiEEL TV

Aertovpyia toov CERT kot tnv cuvepyacio Tov.
«Ad-hoc Working Group “CERT services” 2006»

Mo axopo opdde epyaciog pe okond va, fondnoest v ENISA va opyoavdcer Tig

SPACTNPLOTNTEC TV EMOUEVMV 2-5 ¥pOVOV.
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«Supporting the CERT Community — Impact Analysis and Roadmap»
Mo avagopd a&tordynong g vrootnpiéng g ENISA otig ebvikég/kuPepvnrucég
CERTS ywa v mepiodo amd to 2005 puéypt onpepa Kobmg HEALOVTIKEG KATEVLOVVGELC

NG GUVEPYAGLOG TOVC.

2.11.3 Ymootipién

H emroynuévn onuovpyia kot Aertovpyia tov CERTS / CSIRTSs Baciletar o didpopovg

TOPAYOVTEG. XVVEMMS, AGON ota apykd otddio duckola meplopilovtal otn cuvéyelo. H

ENISA y1o 10 Adyo avtd dtob€Tel VAIKO vVTocTAPIENG Yo Vo fonBNceL Tovg evalopepOUEVOVG

va ovartoovv kot va e€aocknbovv ota cvotiuate aceaieiog. Avti 1M vrootmpién

TEPIAAUPAVEL TO TOPUKATO LAKO:

g va ot el éva CERT

Bruo — Pripe odnyieg yio 1o oyediacud kot eykatdotoon evog CERT.

Mag va Aertovpynoel éva CERT

Baouég mpaktikég emruyovg Aettovpyiog evog CERT

Aoknosig yio CERTS

Yiuwo g ENISA pe oevapun eEdoknong mive oTov TOpEN TNG OCQUAELNG
TANPOPOPLOG.

Baowég dvvatotnteg eOvikav/kopepvnrikeov CERTS

Kabe yopo 0o npéner va dwbéter CERT pe kdmoteg Pacikég duvatotnteg Yo Ty
TPOCTOGIO TV VIOSOUMYV TANPOPOpiag TNG Kol yia TV cuvepyacio pe CERTS dhiwv
YOPOV.

Hog ta CERTS npénel va drayerpilovral TEPLOTATIKG ACOALELNG

Odnyieg ¢ ENISA yio ™ ocwotm Olyeipton Kol OVIWWETOTION KPIGIUmv

TMEPLOTATIKDV.

I og va BertioBel  aviyvevon TEPLOTATIKOV 6TV UGPILELN OIKTVMOV

Teyvikég ko epyoleio yia T PeAtioon g aviyvevong embécewy. Epyoleia énwg ta
honeypots e oxond v cvAloyn TAnpogopiag yio KeADTEPT LEAAOVTIKY avTidpacn
kot 7o evepyn aviyetonion. H ENISA éxel dnuociedoel 600 avapopéc mave o€
avti v evotnto pe tithovg «Proactive Detection of Security Incidents» kot
«Proactive Detection of Security Incidents Il — Honeypots». H debtepn dnuocicvon

amotelel ko tn Pdorn oVTHG TG SIMA®UATIKNG.
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Nopwkd Inmipatoe ™G aviarilayng tinpogopiog petaid tov CERTS
Melétn Tave oTa VOUIKE {NTALOTO Kol TIC OTOWELG TEPL AVTAALOYNG TATNPOPOPIOV
avapeoa ota gbvikd/kofepvnticd CERTS ko o onuavtikdg porog g ENISA g

KEPAAN Yo TNV €0pLOUN GVuVEPYAGIO OADV TV TUNUATOV.
Yoyva epyoireio tov CERTS

Epyoieia mov ypnoiponotodvior Kot vrootnpilovral evepyd amd CERTs. Epyoheia
OXETLKA e TNV cUAAOYA TTANPOodOpLWV KoL EPELVH TEPIGTATIKAOV.

Ynoot)pién o1t pdyn evavtiov Tov d1001IKTVAKOD EYKAHATOG

Melétn pe otoyo ™ Pertioon tov dvvatotntev tov CERTS, pe 1dwaitepn mpocoyn
ota  eBvikd/kuPepvnrikd CERTS, yw v avripetdmon Tov  SlodikTuokoD

EYKAMLOTOG.
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2vvroun Ilapovaeioon Hepouatos kar Tornoloyiag

3.1 Ileprypapn Kepalaiov

210 KeQAAoo ovtd meprypdoetal 1 pelétn g ENISA mave oty omnoio Paciotnke m
dumhopotiky epyasio kot to meipapa. Emiong, n tomoloyia g mepapatikng owdtaéng Oa

TOPOVCLUCTEL GCUVOTTTIKAL.
3.2 Honeypots xkar ENISA

Onwc avapéphnie kol oty €l00y®yn TG SMAMUOTIKNAG €pyaciag 1 SNUOTIKOTNTO TOL
dwadwktoov (internet) o televtaion ypovia €xel onuedost paydaio avénomn, yeyovog mov
oomyeil ka1 og AHENCT TOV TEPICTATIKDY AGPUAELNG TO 0ol e Kamotov Tpdmo Oa mpémel va
QVTIUETOTIGTOVV. TZUVETMOC O TOUENG TNG Ao@AAEwG o TTpémel Kol avTdC Vo aKkoAovOnoel
LT TV aBENGN TG SNUOTIKOTNTOC TOV SLASIKTOOL YOl TV KOTOTOAEUNON TOV KAKOPOovA®Y

EVEPYEILDV.

2170 TAOUGLO TNG YEVIKOTEPNG OVATTUENG TNG OOQAAENG TOV TANPOPOPLOKDOV GUGTNUATOV
avortoyxOnkov kol ta honeypots, to omoia Oo TPayuatevTel 1 CLYKEKPIUEVT SUTAMUOTIKY
omplouevn omv épguva kot dnpocicvon ™ ENISA pe titho «Proactive Detection of

Security Incidents Il - Honeypotsy.
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3.3 H Meiétny tqs ENISA «Proactive Detection of Security

Incidents Il — Honeypots»

H pedém g ENISA «Proactive Detection of Security Incidents IT — Honeypots» de&nyn to
2012 xon eivon o ovvéyela g yevikotepng épevvog g ENISA tov 2011 pe titho
«Proactive Detection of Security Incidents» (aviyvevon mepiotatik®v acdisiag). Xtoyog g
givaw M avoyvoplon kol Bedtioon tov pebddov mov or CERTs (Computer Emergency
Response Teams) oviyvebovv mePIOTATIKG OIKTLOK®V €mBECEDOV KAvVOVTAg ¥PNoT NG

teyvoroyiag twv honeypots.

3.3.1 Z2toyor tng Meiétng

H mponyodpevn perétn g ENISA tov 2011 €dei&e ™ un a&lomoinon g teyvoroyiag twv
honeypots and tig CERTS g péco aviyvevong embicemv Kol GLAAOYAG TANPOPOPLOV
oYeTIKA pe TIG ameldés. To yeyovog autd NTaV OV 0ONYNGE OTNV OTOGACT 1 VEX OVTH 1)
perétn va acyoinBei pe v teyvoloyia twv honeypots £xovtag tovg ETOUEVOLS 6TOYOVG:
® VO TOPEXEL La amoypoen Tov dubéciumy honeypots ta omoia ypnoiuonotovvTal 1on
N £OVV TNV TPOOTTIKN VO, ¥PNoLonomBodv amd Tig ebvikég/kvPepvntikég CERTSs yia
TNV aviyveuon SIKTLOK®Y TEPICTUTIKOV UCPUAEING,
® VO OVOADGEL TO. OPEAN KOl TIG EAAEIYELS TOV PETP®V TOL £xovv 1NON ANeBel amd Tic
CERTSs,
e VO &VIomicEl KOWOUPYlEG TPOKTIKEG KOL  TMPOTEWOUEVO  UETPO Yo  TIG
ebvikéc/koPepvnrikég CERTS,
e vao oklaypaginoel wlavég Opoaotnplomreg, kabnikovta Kol POAOVE  TMV
EVOLUPEPOLEVDV UEPDV LE OKOTO TOV TEPLOPIGUO TV EAAEIWYEWDY TTOL EVIOTIGTNKAY

KT TNV avelvon.

3.3.2 Arevbovéuevo Koo

H peiétn e ENISA amevbivertarl kupimg 6ToVG SOYEPIOTES KL TO TEYVIKO TPOCOTIKO TOV
ebvikav/koPepvntikov CERTS. Ouwmg umopei va. ypnoiponombel kot amd GAAEG OLAdES TOV
aoYO0AOVVTOL LE TNV 0CPAAEL CLOTNUATOV. MEG® NG avaPOPA aVTNG KATOL0G Umopel va
uaber oo, honeypots givor dtabéciua Kol Tog pmopodv vo ypnotporonbody, va evnuepwbel
Yol TEYVOAOYIEC TTOV dgV YVmPIlel Kol TMS VA TIG XPTOLLOTOGEL Y10, TV AViyVeELoT enBécemv
KOl XEPLoUOD TETOIOV Kataotdoswy. Emiong, epevvntéc oto aviikeipevo tov honeypots kot

NG OACPAAELNG CLCTNUATOV OPELODVTOL OO TI UEAETT] KL TOVG TAPEYETOL 1| dSVVATOTNTA VO,
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GUVEPYOOTOVV, OV TOLG &ival embountd, pe drldovg epevvntéc kot CERTS yuo v

OVTILETAOTIOT KAKOPOVA®Y EMOEGEWDV.

3.3.3 Iledio Apaong

H xopla meployn eotioong e avagopdg ivar 1 oe Pdbog €pevva Kol oviAVGN AVOIKTOD
Kkddtko (open source) honeypots ta omoio pwopovv va ypnotporoindodv and to. CERTS, uéow
amiig ANYng Kot gykatdotaons. Avoapopd yivetor oe vppidkod TOTOL GLOTAUOTO TTOV
yxpnowonotovy honeypots ywr ) onpovpyia evdg diktoov actnmpwv, Kobdg kot og
elevbepa. honeypots tov 61adikTvOL TOV EpeVVOVY VomTeg SevBHvaEelg 16TocEAd®Y (UrlS).
Emmléov 1 pelétn eotidlel otig elleiyelc twv honeypots, ot omoieg cuyvé omotehodv

EUTOOI0 GTNV YPNCLUOTOINGT aVT®V omd TV kowvotnta twv CERTs.

3.3.4 MebOoooloyia tns Meiétng

Apyikd, GUYKEVIPOONKOY TANPOPOPIEG GYETIKES LE TOL OVOIKTOV KMAKo, honeypots, 6mmg ta
YOPOKTNPIOTIKA TOVG, TNV KATNYOpiet GTNV 0010 0VIIKOVV Kol TO GKOTO OV EMITELOVV GTNV
AVIYVELOT] TOV OTEILDV.

¥t ovvéyewn yuo puo Pabivtepn kotovonon tov honeypots kot oyt po omn a&lohdynon
Bacwopévn 6To YOPOKTNPIGTIKG KOl TNV AEITOVPYIKOTNTA TOVG AmoPacioTnKe 1 de&aymyn
TEWPOUATOV 0T0 omoio eAEyyovTon otnv TPdén ot dvvaToTNTEC Tovg. [ T 7o cwoT)
a&loldynon opictnKov KATO KPUTHPLY TOV UTOPOVV VO, amo@aviouy o v avamtuén
(deployment) twv honeypot, v wavotntoe, aviyvevong (proactive detection) amethdv kat

yeptopod teprototikdv (incident handling) aoedieiogc. Avtd ta kpreipio givat:

o mepBdpla aviyvevong (detection scope),
o oaxpifeia tpocopoinong (accuracy of emulation),
o mootnTa dedopsvmv mov cuAAExOnKkay (quality of collected data),
e KhpakoooTo kot enidoon (scalability and performance),
o aomortio (reliability),
o crektacudtTa (extensibility),
e gukoMia yprong ko otnoipatog Tov eEomhouov (ease of use and setting up),
o cpoppootikdtTa (embeddability),
o vmootpién (support),
o kbdoTOG (COSt),
o ypnowdmra yio CERTS (usefulness for CERTS).
Emouevo Pruo ftav 1 idpuon pog opddag SWIKOV EMGTNUOVOV OTMC EPELVNTEG GTNV

avartvén honeypots, CERTS, axadnuoikol kot GAlo dtopo pe €0IKEDGELG GTNV AVIXVELOT|
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Kot TpoOANYM e16fordv. POAOG g opddag avtig NTov 1 ou{NTNoN TOV ATOTEAECUATMOV KATA
T O1dpKela TG HEAETNG KaBDS Kat 1 aloldynon TG TEMKNG avapopac.
Téhog axoAovOnce m avAALON TOV OTOTEAECUATOV UETA KOl TNV OAOKANP®GCN TOV

TeEPapdTev. Avtn odynoe Kot 6Ty enitenén Tov 600 PACIKOV GTOXWOV TNG EPELVOG:

1) v edpeon tov honeypots mov aviomokpivoviov e TOV KAADTEPO TPOTO ©TO.
TOPATAVE® KPLTHPLL,
2) TV avayvopilon Tov  advvopov tov  honeypots kot tov eumodiov yu v

ypnowonoinon tovg and tig CERTS.
AvamtiyOnkay tpotdoelc yio to. honeypots kot Tumikég apyITEKTOVIKEG XPTCIUOTOINGNG TOVG

Y TNV KOAOTEPT EKUETAAAELGT] TV SVVATOTHTMV TOVG,.

IMopakdto eaivetor Evag cuvortikdg mivakog g pnehétng e ENISA «Proactive Detection
of Security Incidents Il — Honeypots» pe 1o amoteléopoto tov honeypots oto mapamdvem

KPLTHPLOL.

£ o 5 E
w -3 ) w =

g | 83 | s | EE | & E 8% | @ ) 8.

Gy 25 £g g5 E z &4 g 5 58
e 2 z 3 2 g g 2 L
Amun MULTI 8. 8.4 ok *hk Ak | hkkk | ook 8. * $ ® |
Dionaea MULTI | % A & *okokok | KAk FhkAk | Ahkhkk | Akk dkhkk | hkkk S @
KFsensor MULTI Lo o dhkhkk | kkkok | Aok Kkkok | Fokok * ok $$ ® |
Honeyd MULTI * *hdk | hkokh | hkkok | Aok * $ ® |
Honeytrap MULTI hkokk | ko kX * $% ® |
Nepenthes MULTI * kA dohkhok | Aokkok | Aokok * $% ® |
Tiny Honeypot MULTL | 5 & o * ok & kok k| ok ko * $5 ® |

Web application honeypots
Dshield Web Honeypot SPEC * ok ok *kkk | hkk * ok ok $8 ® |
Google Hack Honeypot SPEC ok ok okk | Aokok dkokk | ook * ok ok * $ ® |
Glastapf SPEC | kk ok | ko ok *k Ak | dokok * ok dokkk |5 & |
SSH Hi ots
Kippo | sPec [Hhaek  [Hkx | FhA | [*xx | [#xx |88 & |
Kojoney I SPEC I ke I I ok ke | | | | * | $8% ._
SCADA Honeypots
SCADA HoneyNet Project MULTI * kK ok ok * ok * $ ® |
SCADA HoneyNet (Digital Bond) | MULTI * * * * $5 ® |
VolP Honeypots
Artemisa | sPEC | hekkok | Akkokok | B2 | B | | & | 58 ® |
Bluetooth Honeypots
Bluepot I [ #kx | | [*xx [ * [ % [sss | @ |
Sinkholes
HoneySink | MU [k | kokokok [ Ak k[ dokkk | | Exs.2E.: IES @ |
USB Honeypots

Ghast USB honeypot [spec [HAx | [ Tk [Fah [ dkkk | |55 | @ |

MMivakag 3.1: Zovoyn amwoterecpdtov g perétns tng ENISA
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. 5 gy 3 £
s | B3 | s5 | 2 | : | i3 :
e | 25 | 2§ | 32 | 2 : | s8¢ : =3
wavie 2 R & s £ | B3
ERVER-SIDE HONEYPOTS
Argos MULTI NfA ¥ * & Lo $5 @ |
HIHAT SPEC N/A ok ok | ek k| Rk * k& * $8% o]
HoneyBow MULTI N/A o * * H i »r o $5 e
Qebek MULTI N/A A §8 ®
sebek MULTI N/A % A 55
LOW-INTERACTION CLIENT-SIDE HONEYPOTS
HoneyC SPEC * Hd ke | Aok A A * * $6 &
PHoneyC MULT] | o o # Kk * # % K L. $5 @
Monkey-Spider SPEC »* 1 ¥ #r # * %k K A& +* # $55 ‘
Thug MULTI | 3 o o & # ok ok A A A s ok *kkk | 55 =
RACTION CLIENT-SIDE HONEYPOTS
Capture-HPC NG MULTI N/A * o + ok + A * 8% @
Shelia MULTI N/A * k& * * & * * A A 85 @
Trigona MULTI N/A * dokok ok | Aok oA * * * 555 @
Legend:
Detection scope Rating Cost Usefulness for CERT
. . L.t & 1 Excellent S Low Essential
MULTI | Multi-function e Good $5 Medium 2 Useful
SPEC Specialised Fair 585 | High .l Not useful
Hr Poor

IMivokog 3.1 (evvéysra): Tovoyn aroteleopdrov e perétng g ENISA

3.4 EOviko Kévtpo Epevvag Pvoikaiv Emoetnuay
(E.K.E.D.E.) «Aquoxpirros»

H dumhopatikn epyoaciog yapoktnpiletolr ©¢ TEPOUATIKY PE QTOTEAECHO TNV OTOPOITNTN
ypnowonoinon epyaieiov kot Eomhopon yio Ty npaypatoroinon me. To epyactipo Islab
tov Ivetitovtov ITAnpogopikic kot Tnienucowvovidov tov EK.E.®.E. «Anuokpirtoc» rfrav
avtd mov mpopnbevce Tov avoykaio eEomAopd Ko To gpyoAeia yio v oegoaywyn Tov
nelpapotog. EEomAopdc kot epyoleion Omme VITOAOYIGTEG, AELITOVPYIKA cvuoTthpote (Operating
systems), petayoyeic (Switches) kot diktvo pe dabioipo gvpog IP dievdivoewv (IP address
spaces) Oa weptypapobv avolvTikd ot mopeia g epyacioc. Ievikdtepa, to gpyaotiipto Islab
pe 10 €EEOIKEVIEVO TPOCOTIKO OAAG Ko TNV eumelpio. Tov 6€ TEPauoTa (OKOUN Kol GTIV
teyvoroyia tv honeypots), Oéuata acedalelag dSiKTOOV Kot mAnpogopiag mAnpodoe To
TOPOLTNTO, KPITNPLOL TOPEYOVTAG TOVTOYPOVO OTIONTOTE AVUYKOIO Y0l TNV TPOYUOTOTOINGT

™G SMAOUATIKNG EPYOTIOG.
3.5 Tomoloyia tov Ileipauarog

H tomoloyio. Tov mEpApOTOg €ivanl otV TpaypatikdtnTa po apyttektoviky honeynet. Ta
KOpl. otoryeio ™G vt g Tomoloyiag eivar ta téoogpa honeypots, n mwoAn honeynet

(honeynet gateway) yvooty kot g honeywall, évag petayoyéag (switch) kot évag
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VIOAOYIGTHG Yoo TN dayeipton (management PC) tov honeywall. TTopokdtm akolovbel puo

TOPOVGIOOT) TOV YOPAKTNPIOTIKAOV KAOE GTOLYEIOL TNG TOTOAOYING:

Honeypots

IIpdkettar yio uoikd punyoviuota ota onoio el Yivel €YKaTdoTaon TOV AOYIGHIKOD
tov honeypots, dnladn puoikd honeypots. To honeypots ta oroio exhéxOnkoy amd
mv perét g ENISA givar to Kippo, Glastopf, Dionaea, Amun. Amotehodv ta
pnyoavipate — 6dpato Tov TEPAUOTOS To OTole TEPUEVOVUE VO, TPOGEAKOGOVY TOV
KaKOPovAo ypnotn. Aentopepng avdivon kabe pnyovruatog Ba yivel 6to endpevo
KepdAato kot 1 onoio Ba mephapPdvel TepLypapn TG d10d1KOGING EYKATAGTOONS, TNG

Agrtovpyiog kot Twv pubpicewv kabevog honeypot.
Honeywall

Onmg meptypaptnke Kot 6To TpdTo Ke@diato, to honeywall anotedei Bacikd otoyeio
og [ opyrtektovikn honeynet, kabmg kot v oprobetel ko v edéyyet. IMicw and
to honeywall (diemoen ethl) Bpickovtor tomoBetnuéva to pnyoviuata — honeypots
To omoio Oo. oAANAemidpdoovy pe tov emTiBépevo, eved and prpootd (diemaprn eth0)
Bpioketar to dradiktvo ywpic v vVIapén kamoov teiyovg Tpoctaciag (firewall) Tov
Vo amayopeVEL TV €16000 og Kdmolov kakoBovAo yprotn. H kopla Asttovpyio tov
honeywall givol vo kataypdoest kot va eléyyet OAN v eEepyOpevn Kou e16epyOUEVN
Kivnon amd kot wpog ta honeypots. T v dwayeipion tov honeywall vrdpyet o
axopa demaen eth2. H eykotdotacn Tov AOYIGHIKOD TOV £YIVE EMIONG GE PLOIKO
pnyavnue. Xto ke@dAoio mov axkoiovbel Ba yivel avodvTiki mEPLYpOP| TOV

AELTOVPYIDV KOl SUVOTOTHTOV TOV.

Merayoyéag (Switch)

IMpdékertar yio po MAEKTPOVIKY] GUGKELYT TOL YPNOLUOTOIEITOL Y10, TNV GUVOEST)
petald oLoKELMY GTO OIKTLO VTOAOYICTMV. XTI GLYKEKPIUEVN] TOTOAOYiOL O
UETOYOYEOG XPNOILOTOLEITAL Y10 TNV 6VVdeoN TG eomTepikng demapng (ethl) tov
honeywall pe ta téooepa honeypots. ‘Etol ta honeypots amoxtodv mpoécfacn oto
dwadiktvo kol avtiotpoga 10 dadikTtvo ota honeypots. O petaymyiag mov

ypnouonomOnke eivor o Cisco Catalyst 2950 Series.
Management PC

Onwg ovagépdnke kal oty meprypoen tov honeywall vrdpyer n diemoaen eth2 n
omoia ypnoiponoteital yio v dlayeipion tov. Avt yivetal ucm evOG VITOAOYIOTY|
Management PC o omoiog gite cuvdéetal 610 Ypapikd mepiBaiiov ypriotn (graphical
user interface - GUI) tov honeywall gite ot ypopur evioddv tov. Méow avtod Tov

VITOAOYIOTH dlEvKoADVETOL 1 dlayeipton TV Asttovpyidv tov honeywall.

40




ZOVOTLTIKG 1 A&1tovpyia Tov mepdpoTog eivorl 1 eykotdotaoT Tov 1e6cdpmv honeypots kot n

oOvdeon Tovg oto dadiktvo péow tov honeywall (kon tov petaywyéa). To honeywall oty

ovcia givat KTl TO0 AdpaTO Yot TOVG KAKOPOVAOLS ¥PNOTES OV EMPAETEL TNV EIGEPYOLEVT] KO

e€epyoduevn kivnon tov honeynet kot mapéxer mpdsPoon povo oto Management PC yio

Swyeipron. Hopakdto eaivetal n ewdva TG TOTOAOYING TOV TEPBEUOTOC.

OO

Dionaea

ethD
Honeywall
th2
ethi Management
PC
switch
Amun Kippo Glastopf

Ewova 3.1: Tomolroyia Tov mepapatog
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Avalvtikny Heprypaopn Hewpauatog

4.1 IHeprypapn Kepoaiaiov

210 GUYKEKPLUEVO KEPAAoo Ba akoAovONCEL pio AETTOUEPTIG TTEPLYPOAPT] TOV TEPAUATOS Kol
Tov otoyeiov tov. Oa oavaivbodv dniadn ta téocepa honeypots, to honeywall, o
uetayoyéog (switch) kot to management PC. Eriong 0a yiver avagopd kot o€ 6moto GAlo

gpyodeio ypnoomombnke ot SMA®UOTIKY Epyacia.
4.2 Honeypots

Apywcd o avaivBel n mpogtowacio twv honeypots kot n Aettovpyio kabevog, dnAadn o
Backdg GEovag e Sumlmpotikig epyaciag Kat Tov mepduatos. Onwmg €yel 16M avapepbei o
Tponyovueva Kepalowa ta. honeypots ypnoiuomolodvtat yio TV TPOcEAKVOT KAKOBOVA®Y

YPNOTAOV Ko givar emtBount 1 CAANAETIOPACT| TOVG UE AVTAL.
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eth0

Honeywall
th2

eth1 Management

PC
switch
> N
Nus
Glastopf

Ewova 4.1: Honeypots

Dionaea

To mpdto Prpo otV vAOTOINON NG TEWPOUOTIKAG OdTaéng MTOV 1 EYKATACTOOT
(installation) twv honeypots ce vmoloylotég kar M SapudpEOoN TV PLOUIGEDY TOVG
(configuration). Ta técogpo honeypots mov emdéyBnkav amd v pekétn g ENISA givor ta
youning oAinieniopaong (low - interaction) Kippo, Glastopf, Dionaea kot Amun. O kbptog
AdYOg emAoyng Tovg NTav 1o yeyovog mwg 1 ENISA ta Bewpel ypiopa Kot Todd onpovtikd
v tig CERTs (Computer Emergency Response Teams) kot Twg €miong To T£66€pa OVTA
honeypots pali koakvmtovv v aviyvevorn ueydiov gdpovg tonwv enibeong (SSH services,

web applications, x.a.).

INUovTikd oTotxelo ot dpdpewon tov pubuicewv amoteiel n IP dievbuvon oty omoia
«oakovvey ta. honeypots kot mepévovy tov emtibépevo. To gpyaoctipro Islab tov Ivetitobtov
ITAnpogopikic kot TnAemkowmvidv €kT0g amd Tov €EOMMGUO OV LoV TOpPEiE Yoo TO
nelpapa, 01€0ece kol kdmolo evpog IP devBivoewv. To cuvykekpiuévo evpog «EPAeme»
katevbeiov oto SladikTvo YwPic ™V VmapEn kdmowov Telyovg mpootaciog (firewall) va
gumodilel v aAAnienidpaon Tov KakoBoviwv ypnotdv pe to honeynet. Ou IP dievboveelg
7ov d6Onkav oo honeypots avikovv 6to vVrodiktvo XXX.XXX.XXX.0/24 (n vmopén tov
«X» Yy Adyovg acQareiag).

To Dionaea kor 1o AmMun pmopovv vo. «akobvey yio embécelg o€ meptocdtepeg amd pio IP
devbivoelg. ‘Etol, ota ocvykekpyéva pnyovipote swonydncav mtopomdve ond pio, og IP

Alias péom G evioAg ifconfig ethX:Y IPADDRESS up (Ol KEQOAIOL YOPOKTAPEG
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avtikediotavtal pe toug embountong). O mivakag mov akolovbei deiyvet yio kabe honeypot -

punyavnpa €10kd moég d1evbivoelg and 1o Topamdved VTodikTLo YPNCLLOTOWONKAV:

Ymnoloyiotiig-Honeypot

IP

Alias IP

Kippo

XXX XXX XXX.96

Glastopf

XXX XXX XXX.94

Dionaea

XXX XXX XXX.99

XXX XXX XXX.16
XXX XXX XXX.17
XXX XXX XXX.18
XXX XXX.XXX.19
XXX XXX XXX.30
XXX XXX XXX.40
XXX XXX XXX.50
XXX XXX XXX.60
XXX XXX XXX.70
XXX XXX XXX.80
XXX XXX XXX.93
XXX XXX XXX.100
XXX XXX XXX.105

Amun

XXX XXX XXX.95

XXX XXX XXX.10
XXX XXX XXX 11
XXX XXX XXX.12
XXX XXX XXX.13
XXX XXX XXX.14
XXX XXX XXX.15
XXX XXX XXX.20
XXX XXX XXX.97
XXX XXX XXX.98

IMivokog 4.1: AoBsices IP d1ev0vvesic oto pnyovipata - honeypots

H vmmpecia Iptables Ba meprypoaeei mopakdto oty evotnra tov honeywall. Ouwg «dabe
voAoyiotig — honeypot éyer ku avtdg Iptables mov epmodiler ™ cwotn Aesttovpyia TV
honeypots. ' T0 A0yo avTd 1 VINPESIO AVTH ATEVEPYOTOONKE LE TIG EVIOAEG service

iptables stop, chkconfig iptables off Kol ota téocepa honeypots.
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4.2.1 Kippo

To Kippo sivar éva yoapming aiiniemidopoaong (low — interaction) honeypot to omoio

yopoxtnpiletar mg £181kov ckomov apov 1 Asrtovpyia Tov givat 1 Tpocopoioon SSH (secure

shell) vanpeciag, 6mov SSH gival éva SIKTLOKO TPOTOKOALO YO OGQPAAT ETIKOWVMOVIOL KO

UETAPOPE, SEQOUEVAOV KAVOVTOG XPNOT| TNV KPLTTOYPapic. ZUVER®OC, ypnoylomotei trnv 0bpa

(port) 22 tov SSH mpTOKOALOL GTNV 0TOl0L TEPIUEVEL VO «OKOVGED TOVG KOKOBOLAOLC

ypnotec. To ovykekpiuévo honeypot sivar ave&dpmmto amd T0 AEITOLPYIKO GLOTNLOL

(operating system) tov pnyxoavipotog oto omoio £xel eykotaotabel kabmdg viomoleitar o

Python, evé d100étet kamota EVOL0PEPOLGA YOPAKTNPLOTIKA:

amofnkevel OAa. To. apyeio mov «katePaivovvy katd v SSH cvvodo (session) pécm
TV evtolmv Wget ko curl,

amofnkevel mAnpogopicg oyetikd pe embéocig mapafioong kwdwkov (breaking
passwords) mov £yovv 6kKomd Vo TAPOLY TOV EAEYYO TOL UNYOVIMUOTOS GAAG Kot
TANPOQOPIEC OYETIKO WUE TN CULUTEPLPOPY, TIG EVEPYEIEG KOL TIC EVIOAEG OV
axolovBobv apov mpayuatomoindel emtuynuévn digicdvon oto cvotnua (System
compromised). Avtég o1 TANpoPopieg omobnNKeHOVTAL GE TETON. LOPPT TOV UTOPOVV
va avamopayfovy kot vo dei&ovv akpidg TIC KakOBOVAES EVEPYELEC,

aVIYVELEL TO YAPAKTNPLOTIKA TOL emtifépevoy péow pOf (passive OS fingerprinting)
OT®G TO AOYIGHIKO KOl TO AEITOVPYIKO GUGTNUE TOL,

TPOGOUOIDVEL TO Vot apyeiov evog Linux Debian 5.0,

TopéYeEl TO TEPLEYOUEVO OO EVOLPEPOVTO OAAA EIKOVIKG apyein, OmOC TO
[etc/passwd,

nopotavel ) AEN g SSH ocuvvodov (Session), evd otnv mapayuatikdtnTo Ogv
otopatdsl ) obvdeon aAAG mapéyel kdmowo dAlo (tomov shell) mepifddrov yia

GLALOYN TTPOGOETNG TANPOPOPINGC GYETIKA LIE TI GUUTEPLPOPA TOL EMLTIOEUEVOD.

4.2.1.1 Eykotdoroon

H gykatdotaon tov loyiouikod tov Kippo mpaypotomombnke ce évov LIOAOYIOTH pE TO.

YOPAKTNPLOTIKA TOV TIVOKO TOV akoAOLOEL:

Agrrovpykd Tvotpa Linux Centos 6.5
Mviipm RAM 512MB
2xcAnpog Alokog 120GB

Mivoxkag 4.2: Xapaxtnpretikd vroroyiety Kippo
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O1 evToAég TOL SOBNKAV Y10 TV EYKAUTAGTACT] POIVOVTOL TOPUKAT®:
yum groupinstall “Development Tools”

yum install kernel-devel

yum install zlib-devel

yum install gcc-c++

Eykotdotacn Python 2.7

mkdir -p /usr/local/build/
cd /usr/local/build/

wget http://www.python.org/ftp/python/2.7.3/Python-2.7.3.tar.bz2

tar xjf Python-2.7.3.tar.bz2
cd Python-2.7.3
./configure --prefix=/usr/local

make && make altinstall

Eyxotdotaon Twisted

cd /tmp

wget http://twistedmatrix.com/Releases/Twisted/10.2/Twisted-
10.2.0.tar.bz2

tar -xvf Twisted-10.2.0.tar.bz2
cd Twisted-10.2.0
python2.7 setup.py build

python2.7 setup.py install

Eykotdotaon Zope

cd /tmp

wget http://www.zope.org/Products/Zopelnterface/3.3.0/zope.interface-

3.3.0.tar.gz

tar -xvf zope.interface-3.3.0.tar.gz
cd zope.interface-3.3.0
python2.7 setup.py build

python2.7 setup.py install
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http://www.zope.org/Products/ZopeInterface/3.3.0/zope.interface-3.3.0.tar.gz

Eykatdotaon Pycrypto

cd /tmp

wget https://pypi.python.org/packages/source/p/pycrypto/pycrypto-

2.0.1.tar.gz

tar -xvf pycrypto-2.0.1.tar.gz
cd pycrypto-2.0.1
python2.7 setup.py build

python2.7 setup.py install

Eyxotdotaon ASN.1

cd /tmp

wget http://pkgs.fedoraproject.org/repo/pkgs/python-pyasnl/pyasnl-
0.0.12a.tar.gz/ab73dalealacf4a510b3f67f2d5a2b6f/pyasnl-0.0.12a.tar.gz

tar -xvf pyasnl-0.0.12a.tar.gz
cd pyasnl-0.0.12a
python2.7 setup.py build

python2.7 setup.py install

Anuovpyio reqular user kabdc to Kippo dev tpéyet e root user

useradd kippouser

(mapdro mov ypnoiomomnke avtd 10 Gvope Bo NTaV TPOTIUOTEPO KATO10 AAAO TOV VO, UV

vrodnAdveL ) xpnon tov Kippo)

Eykotdoraon Kippo

su - kippouser

wget http://kippo.googlecode.com/files/kippo-0.5.tar.gz

tar -xvf kippo-0.5.tar.gz

cd kippo-0.5

Edcd olokinpmvetor 1 eykatdotacn tov Kippo. Xg mepintwon mov mpokdyel kdmolo
TPOPAN oYeTIKO pe TNV aAlayn 0Opag 2222 oe 22 petd TNV EKTEAEGN TOL TPOYPAUUOTOG
./start.sh kot Vv Sapopemcn tov apyeiov pvbuicewv Kippo.cfg (Ba meprypoapoidv

TOPUKATO) I6MG 1 ETOUEV ADON va. Gog fondnoet:
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Eykatdotacn Authbind (givar tpotipndtepo va wponyndei g eykotdotaong tov Twisted)

cd /tmp

wget
http://ftp.debian.org/debian/pool/main/a/authbind/authbind 2.1.1.tar.

gz

tar xzf authbind 2.1.1.tar.gz
cd authbind-2.1.1

make

make install

A@ov olokAnpwbei Kot To VTOAOUTO TNG EYKATAGTOONS TOTE

vi start.sh

TPOcHNKN ToL authbind —-deep

UTPOoTA 0O T0 twisted -y ..

amofnKevon, €£000¢ Kal EKTEAECT TMV EXOUEVOV EVIOLDV

touch /etc/authbind/byport/22

chown kippouser :kippouser /etc/authbind/byport/22

chmod 777 /etc/authbind/byport/22

4.2.1.2 Mauoppwon Apyeiov PoOuicewv Kippo.cfg ko Evapén Aeitovpyiog

Aoy ohokAnpodnke n eykotdotacn tov Kippo kot mpwv yivel n évapén g Aettovpyiog Tov
Ba mpémel va doupopewbel to apyeio pvbpicewv amd to omoio Bo «PoptwBOHVYH o1 emAoYEg
Aertovpyiog tov honeypot. ‘Etot, oto apysio /home/kippouser/kippo-0.5/kippo.cfg éywav ot
axolovbeg adlhayég oTic Tpoemheyéveg pubicels:

o amooyolacuog TG ypauuns 10 kot ariayn o€ «ssh_addr = XXX XXX XXX.96»,

e aAlayn ™ ypapuns 15 og «ssh_port = 22»
OAeg o1 voloweg pubuicelg Epewvay idiec. H ypauur 81 «password = 123456» pvOuiletl tov
KOOKO oV TPEMEL Vo «omdoey o emttiféuevos. To «omdoo» avtd kot M wapafiocn Tov
GLOTAATOG Hog Elvar EmBLUNTE, Y10 TO AdY0 0VTO Kot 1) EXAOYN VO TOGO OmA0D K®OUKOD.
Metd kot v pHOuon tov apyeiov, 1 évapén Aertovpyiog Tov Kippo yivetal pe tv evioln
./start.sh.
TINo v xoAdtepn katavonon g Asttovpyiag tov Kippo, akolovBel mopokdtom évo
OTIYUIOTUO TNG EVIOAMNG netstat —antup O©T0 OMOi0 @Oivovtal o1 TOPTEG TOL &ivon

QVOLKTEC KO «akovve» ot cuykekpiuévn IP 61ieb6vven mov éxet dobei oto honeypot.
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] root@localhost:~

File Edit View Search Terminal Help

[root@localhost ~]# netstat -antup
Active Internet connections (servers and established)

Proto Recv-Q Send-Q Local Address Foreign Address State PID/Program name
tep ] ] . . 96:22 B.08.8.0:% LISTEN 14528/python2.7
tcp ] 8 127.8.8.1:25 0.0.0.0:* LISTEN 1135/master

tep 1 ] . . .96:56961 194.177.211.145:80 CLOSE WAIT 1499/clock-applet

[root@localhost ~]# |}
Ewoéva 4.2: TIépTteg mov «axovew to Kippo

4.2.2 Glastopf

Ipoketrton yo éva younAng oAlnienidpacng honeypot to omoio emiong yopoktmpileTor ®g
€101K00 6KOTOV e TN Agltovpyio Tov vo givorl ot epappoyég otov (Web applications) kot to
HTTP mpotokorro. T'a to Adyo avtd ypnoyonotei tnv Bvpa (port) 80 tov HTTP otnv onoia
TEPIUEVEL VO «AKOVGED TOVG KOKOPBOLAOVG ¥pNOTEC. ALUBETEL TNV IKAVOTITO, VO TPOGOUOLMVEL
yMddeg tpwtd onpeia (Vulnerabilities) yia va cvAléyel dedopéva. and embécelg mov Exovy g
ot0Y0 TIg mapamdve epapuoyés (web applications). H Boocik) apyn ot Aettovpyio Tov
Glastopf givar moAd amkn: amdvinon oty emibeon ypNGUOTOIOVTOS (Y10, omdvineT) ovtd
7OV 0 KOKOPOVAOG YPNOTNG TEPLUEVEL GO TNV VINPEGIO. VO, TOL amavTNoEL (6TNV Tpoomdeia
TOV Vo, eKpeToAlevTel TV epapuoyn). To Glastopf powdlel mhpa mokd pe évav eEvmmpen
1otov (web server) kot v apyttektovikn tov. Mo eikova ¢ apyrtektovikig tov Glastopf

aKolovbei TopaKdT®:

|j¥l

Vulnerability emulator

v

Collect data

— 5

Database Store files

5

Reply to attacker

Ewoéva 4.3: Bacwi] apyrtektoviki Tov Glastopf
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ZUYKEKPYEVQ, O EMTIOEUEVOC GTEAVEL Lo KAKOBOVAT aitnon otov eEumnpetnth (tovAdyiotov
avtd 0 id10¢ ToTEVEL), N itnon avth AapPavetat, déxeTon eneéepyacia (amd tov vulnerability
emulator) kot amofnkevetar gite otn Paon dedopévov (database) gite oto cuoTNHO OpYEi®V.

1 cvvéyxela otéAveTon 1) omdvenon ard o honeypot.

To oNUOVTIKOTEPO YOPAKTNPIOTIKO TNG TAPOTAV® AElTovpYiag eivar va d00el 1 KaTAAANAN
andvinon otov emrtibéuevo, meibovrog tov 611 To cHoTnuo glvar TpOTO. Apykd, avtd
EMTVYYAVETAL [LE TNV COGTH AVAYVOPICT TNG aitnong — emifeong Kol otV CUVEXELD LE TNV
dnuovpyio pog  omdvinong mov  vmodnAdver emruynuévn  emifeon. H o kotdAAnin
Katnyoplomoinon TG enifeons OmMOTEAEL ONUAVIIKY] CLVICTOGO GTOV TPOTO YEWPIGHOD NG
enifeong amd to Glastopf. To televtaio otnpiletan o TeYVIKEg TawTIoNG TPOTOHTT®V (pattern

matching techniques) kot meptypaeetat 6Ty EXOUEVT] EIKOVAL.

biiSaleichiy
v
Web Sener
r [
\J L
POST GET
v
Classify attack
RFI LFI index unknown
v v v S

dm. Emulate vulnerability Senve file Daorklist

v

Sener responss

| VY

Handle data

v

¢ — 1

Ewoéva 4.4: Avdypappa pofg yia to wmg to Glastopf yepilerar o enifson

Emnpdobera, dwartiBevrar kamoeg eviwupépovoeg mpdobeteg duvartotnteg (plug-ins) ommg
glvan  amoBnkevon twv dedopévav oe MySQL 1 PostgreSQL Bdaon dedopuévav, i xpnorn tov

SURFids xafog kot o dtemoen dSiktvakng emkowvaviag pe tov evanpetnty (web interface).
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H endpevn ewkdva etvar pio amd tic mbaveg mov pmopel va avtikpicel o emttifépevog Kotd tnv

eniBeon tov oto Glastopf.

Default PLESK Page

Login Form
Plezse fill in your
Login: |
Fassword: |

|Submit]

My Resource

permission to introduce his friend, Mr. Wiclkcham, who had returned with powered | performed by Beyond Security’s Automated
Scanning glad to === me, and reproached me for giving her no notice of my coming http://*:*@waa unappeasable. You are
wery cautious, | suppose, as to its _being ¥aBB SE Dev Team onby wish his happiness; and if he is sttached to me, no other
woman can PostgreSQL query failed: ERROR: parser: parse emor something still more interesting, from the hope we dare
entertsin of This is 3 Shareazs Mode ever read, | am convinced that it is very common indesd; that human VTobizs writing,
because you consider them as procesding from a rapidity of PostgreSQL query failed: ERROR: parser: parse ermor relieved,
and her mind opened again to the agitation of hope, by an ttawlegin.cgif?action= 3 ball was absolutely necessary; and the
meorning after the assembly This is 3 Shareszs Mode with that corps. Mot 3 syllsble had ever resched her of Miss Darcy's
Generated by phpSystem they lsst changed horses, see the postilions and try if anything could Microsoft Windows = TM
Version = DriWtsn32 Copyright She then spoks of the letter, repeating the whole of its contents 3= far "Subjectl” "But if you
have got them to-day,” ssid Elizabeth, "my mother's purpose mySQL emor with gueny fesred most to fil, she was most sure
of success, for those to whom she SteamUserPassphrase= "But you see that Jane,” said her sunt, "does not think so weny ill
of Login - Sun Cobalt RaQ "It _is_ wonderful,” replied Wickham, “for slmost all his actions may powered by Web Wiz Journsl
Mr. Darcy:; that to be in the same room, the same party with him for so Venable How long has she been such a favourite?—
and pray, when am | to wish you Generated by phpSystem me, | did not once put my foot out of doors, though | was there 3
There seems to have been 3 problem with the likes very much. The officers may not be so plessant in General —'s Vpowsred
shsent, but had not the courage for it. At length howsver, the guestion liveice configuration file from _hsutewr_ or disdsin of
his companions, s convincad her that Warning: = am sble = write = configuration file it was but the other day that |
recommended another young person, ASP.NET_Sessionld recommended it to me, to promoite his sdvancement in the best
manner Tobias in such 3 manner as to be decisive, and whose behaviour at least could powered | performed by Beyond
‘Security’s Automsted Scanning in visiting an opposite milliner, watching the sentinel on guard and Runnmg in Child mode no
interval of ease or forgetfulness. mysql dump tslked so bhy of Hent and t ng and staying ensble
must disgrace him in the eyes of evenybody? generated by wawstat probably, to have the opportumty ol showing it without
her husband's ermor found handling the request so far. What could your lsdyship proposs by it? Metwork Vulnersbility
Assessment Report possible claim on me, in the present instance. Mo principle of sither uid courted you. There—| have saved
you the trouble of accounting for generated by wawwstat detected with 3 criticsl eye more than one failure of perfect symmetry
Msil Mrs. Bennet was profuse in her acknowledgments. Warning: Failed opening Darcy's sister, a5 by Wickham's sccount, she
would maks him sbundanthy Version Info cousins, their time passed till they entered Meryton. The attention of (password
‘Gutenberg-tm elemomc work under this sgreement, disclsim sll ftp:/f Mary was the onby daughter who remained st homs; and
=he wsz Ei i web icstions sre & part of our with, “and one, too, who had probsbhy been his companion
from childhood, Tobiss Oetiker together. But enough of this. You slluded to something else. You powersd by openbsd think
better of me? Did you, on resding it, give any credit to its Metwork Vulnersbility Assessment Report That is not an unnatursl
surmise,” said Fitzwilliam, "but it is a This report was generated by Webleog occasion for expesing him so dreadfully. What is
your opinion?” Microsoft (R} Windows = (TM) Version = Drwtsn32 Copyright {C) Elizabeth and Mrs. Phillips. The wsusl inguiries
as to his success was Version Info gallantry; "and | am persuaded that when sanctioned by the express Running in Child mods
The compliment to hers=lf and her sister was not unfelt. [t soothed, An illegal character has bean found in the ststement
following, which | can do without sny inconwvenience, as Lady Catherine userid very grest favourite with some ladies of my
scqusintsnce, Mrs. Hurst and These statistics were produced by getstats She was st least free from the offense of Mr.
Darcy’s further notice; iICONECT 4.1 :: Login

Blog Comments

Please post your ments for the blog

|{Submit

This is a raslly grast entry

Faater Fowenes Sy

Ewova 4.5: Web Interface tov Glastopf korta tnv emifeon

4.2.2.1 FEykotdoraon

I'o to Glastopf o vmoloyiotig mov ypnopomomOnke yuo va yivel 1 eykatdotaon gixe to

aKoAovOa yopaKTNPIoTIKA:

Agitovpyiko Zvotnua Linux Centos 6.5

Mvijun RAM 1GB

TKrANPOS Alokog 120GB

Mivaxkag 4.3: Xapaxtnpretikd vroroyiet Glastopf
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T v eyKatdotoon Tov AOYIGHIKOD EKTEAECTNKAY Ol ETOUEVEG EVTOALC:
yum groupinstall "Development Tools"
yum install kernel-devel

yum install zlib-devel Dbzip2-devel openssl-devel ncurses-devel
sgqlite-devel readline-devel tk-devel php-devel libxml2-devel libxslt-
devel atlas atlas-devel gcc-gfortran gcc-c++ git php php-devel wget
screen mysqgl mysgl-server mysqgl-devel libevent-headers libffi-devel

libev libev-devel

mkdir -p /usr/local/build/

Eyxatdotaon Python

cd /usr/local/build

wget http://www.python.org/ftp/python/2.7.3/Python-2.7.3.tar.bz2

tar xjf Python-2.7.3.tar.bz2
cd Python-2.7.3
./configure --prefix=/usr/local

make && make altinstall

Eykotdotaon IIpoomottovusvav Tov Pip

cd /usr/local/build

curl -0

https://svn.apache.org/repos/asf/oodt/tools/oodtsite.publisher/trunk/

distribute setup.py

python2.7 distribute setup.py

Eyxatdotacn Pip

cd /usr/local/build

curl -0 https://bootstrap.pypa.io/get-pip.py

python2.7 get-pip.py

Eykotdotacn IIpooamartovpsvev tov Glastopf

cd /usr/local/build

o libev
wget http://dist.schmorp.de/libev/Attic/libev-4.18.tar.gz

tar xzf libev-4.18.tar.gz
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cd libev-4.18/
./configure --prefix=/usr/local
make

make install

pymongo, numpy «.ao.
pip2.7 install --upgrade pymongo

pip2.7 install numpy

pip2.7 install chardet sglalchemy lxml beautifulsoup pyOpenSSL
requests MySQL-python

pip2.7 install scipy

antir, SKLearn, pyev, evnet
cd /usr/local/build/

wget http://www.antlr3.org/download/antlr-3.1.3.tar.gz

tar xzf antlr-3.1.3.tar.gz

cd antlr-3.1.3/runtime/Python

python2.7 setup.py install

cd /usr/local/build/

git clone git://github.com/scikit-learn/scikit-learn.git
cd scikit-learn

python2.7 setup.py install

cd /usr/local/build/

svn checkout http://pyev.googlecode.com/svn/trunk/ pyev

cd pyev/pyev/

python2.7 setup.py install

cd /usr/local/build/

git clone git://github.com/rep/evnet.git
cd evnet

python2.7 setup.py install
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Eyxotdotacn Php Sandbox

cd /usr/local/build

git clone git://github.com/glastopf/BFR.git
cd BFR

phpize

./configure --enable-bfr

make && make install

IIpocOnkn oto apyeio php.ini

echo “zend extension=/usr/lib/php/modules/bfr.so” >> /etc/php.ini

Eykotdotacn Glastopf

cd /usr/local/build

git clone https://github.com/glastopf/glastopf.git

cd glastopf

python2.7 setup.py install
mkdir /usr/local/honey glas
cd /usr/local/honey glas
glastopf-runner

opmg Bo amotuyeEl, TOTE

vi glastopf.cfg

aAdayn g TG Tov tediov gid og nobody

"Eto1, Aoutdv, ohokinpavetot kat 1 eykotdotacn tov Glastopf.

4.2.2.2 Mouoppwon Apyeiov PoBuicewv glastopf.cfg kou Evapln Aertovpyiog

Aoy oloxkAnpmbnke n eykatdotacn tov Glastopf kot mpv Egkvioel | Aettovpyia tov Oa
pénel vo dopopembel to apyeio pvOpicewv amd 10 omoio Ba «popt®BOVVYH o1 emMAOYEG
Aertovpyiog tov honeypot. ‘Etot, oto apyeio /usr/local/glas_honeypot/glastopf.cfg éywav ot
axoAovBec adlhayég oTic TpoemdeyéEveg puBpicelg:

o olhayn g ypouuns 2 o€ «host = XXX XXX XXX.94»

OAeg ot volouneg pubuicelg éuevay idiec. T tovg emtiBéuevoug o Glastopf epgaviCetan
o¢ évag e&ummpemntng Apache/2.0.48, s€attiog ¢ televtaiag ypauung tov glastopf.cfg
«banner = Apache/2.0.48».
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Metd kan tnv pOduion tov apyeiov,  évapén Aettovpyiog tov Glastopf yiveron pe tnv evioln

glastopf-runner.

To v koAdtepn katavomon g Aerrovpyiog tov Glastopf, axolovBei mapokdte Eva
OTIYHOTLUTO TNG EVIOAMIC netstat —-antup G6TO 0OMOI0 QAivOVTIOL Ol TOPTEC TOL Eival

avolkTég kat «akovvey otVIP dievbuven mov Exetl dobei oto honeypot.

El root@localhost:~

File Edit View Search Terminal Help

[root@localhost ~]# netstat -antup
Active Internet connections (servers and established)

Proto Recv-Q Send-Q Local Address Foreign Address State PID/Program name
tcp ] 8 127.9.0.1:25 0.0.0.0:% LISTEN 1249/master

tep ] ] ' . .94:80 0.0.0.0:* LISTEN 27773/python2.7
tcp ] ] . . .94:34904 81.166.122.240:20000 ESTABLISHED 27773/python2.7
tep 1 g . . .94:59597 194.177.211.145:80 CLOSE WAIT 1653/clock-applet
[root@localhost ~1% ]

Ewoéva 4.6: TIopteg wov «akove to Glastopf

4.2.3 Dionaea

To Dionaea eivon éva yapning alinlemidopacng honeypot, éxst ypaetei e Python kot o
KOPLOg 6KOTOG TOL €ivol GVAAOYT KakoBovAov Aoylopkod (malware). Exniong, dwabétel v
wKovotTe. voo aviyvevel tov kakopovio kmdike (Shellcodes) mov mpoopiletor yio v
gkuetdAlevon tov tpotodv onueiov (vulnerabilities exploitation) evog cvothuatog Kavovtog

yxpron g libemu Bipriodnkne. Ymootpilel IPV6 kou TLS.

Ye avtifeon pe ta Tponyovpeva honeypots, to Dionaea yapaktnpiletor mg yevikod okomov,
agoy dev &dikeveTOl o€ Tpocopoimon povo SSH vmnpecwwv (Kippo) 1 povo web
applications (Glastopf) oAld kdaver yprion mePGGOTEP®V TPOTOKOM®MY Kol VINPECIDV.
YuyKekpléva, T0 KoKOPBOLAO AOYIOUIKO TOV Kataypdeel oyetiletor pe To EmMOUEVA

TPMOTOKOALO KO TIG OVTIGTOLYEG VINPEGIES TOV AVTH TPOCPEPOLV:
e Server Message Block (SMB)

Eivot 1o Baciko mpwtdkorro mov Tpocopoidvel To Dionaea, «akovew otn BOpo 445
Kol eivor TOAD  OMUOEIAEG Yo EMBECELS OO  CVTOUATOMONUEVO KAKOBOLAO
AOYIOUIKO.

e Hypertext Transfer Protocol (HTTP)/Hypertext Transfer Protocol Secure
(HTTPS)

«Axove ot 00pa 80 yia o HTTP xor otn 443 ywo to HTTPS. T'a 1o devtepo
npwtokoAllo 1o SSL miotonomtikd (mov eivaun self-signed) dnuovpysiton katd v

ekkivnon Tov TpoypdppaTos.
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File Transfer Protocol (FTP)

To Dionaea mpoogépel évav FTP géummpetnt (server) pe dobéoipeg t1¢ Pactkéc
Aertovpyieg Omwg M dnmuovpyic, amobnKeELON EOKEA®V KOl TO «KATEBOoUO» 1

«avéBaopon apyeiov. H B0pa mov ypnoyoroeiton givarn 21.
Trivial File Transfer Protocol (TFTP)

Yrootpiletan eniong évag TFTP e&uanpetntig ot BOpa 69.
Microsoft SQL Server (MSSQL)

ITpocopowwvetar to Tabular Data Stream mov ypnowonotgiton omd tov Microsoft
SQL Server. H 00pa otv omoia «akovey 1o Dionaea eivar n 1433 divovtag ™

duvatoTTO € TEAATES VO GLVOEOVTOL.

Session Initial Protocol (SIP)

[Tpdkerton yuo to0 TpmTOKOALO oL vVAomoel T VOIP (Voice over IP) vanpesio kot
ypnowonotei t BOpa 5060. e avtibeon pe dGAia honeypots tomov VOIP, to dopikd
otoyeio (module) tov Dionaea dev ovvdéeton pe kamoov ewtepikd VOIP
gEummpemTi. Avtd OV KAVEL elvan va mepével Yo ewoepyopeva SIP umvouara, vo
KAToypaesl OAQ TO. SESOUEVO TOV UNVUUATOV KOl VoL OTOKPIVETOL aviloya (.. LE
dnpovpyia pag SIP ocuvodov). Aedopévov mwg dev vrdpyel (akoun) n pebBodoroyio
ekpetdrrevong (exploit) tpotdv onpeimv yio o SIP, To dopkod otoyeio tov Dionaea
dgv OTEAVEL TANPOQOPIEG OTN UNYOVY] TPOCOUOIMONG TOL. XUVVETMG, TO KLPLL

YOPOKTNPIOTIKG TOV GuyKekpuévoy honeypot givou:

» vmoompign v tig mepiocotepeg SIP artoegic (OPTIONS, INVITE, ACK,
CANCEL, BYE),

» vnootpi&n yro moramiég SIP sessions kot RTP audio streams,

A\

kataypoaen 6hov tov RTP dedopévav,

»  duvorotnta mpocnkng ko aAlayng Tov ovoupatog yprot (username) kot
TOV Kdtkov (password),

» dvvatotnto Tpomomoinong Tov useragent yio piunon SloQopETIKAOV LOVTEL®V

TNAEPDOVOL

»  katoypoen Tov dedopévav oe SQL Baon dedopévav.

Ot gmtifépevol dev emlntovv 11 VANPecieg Tov TpocPépovial amd to Dionaea, aAld tov

Tpomo va Tig ekpetaAlevtovv. H Bifiiodnkn libemu oe cuvdvoaoud pe toug GetPC heuristics

(svpetikoi aikyopOpol) pmopei vo avayvopicetl o shellcode mov ypnoponoiei o kakdPovAog

¥PNoE. TN ovvéyeln, to Dionaea Ba mpémel vo aviyvevoet kat vo, a&lohoynost to payload

¢ enibeong:
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e Shells - bind/connectback

Ipoxettar yio payload mov mpooeépel otov emtibépevo i ypouun eviolav (shell)
omo¢ yo. mopadetypa Eva cmd.exe prompt. Avto emtvyydvetol gite pe o va. 0EcEL
(bind) o BOpo mepévovtag Tov  KakOPovAo ypnotn vo  ocvvdebei, site
gykabidpvovrag o odvdeon pe avtov. Kor otic 800 mepumtdoeic, to Dionaea
TPOGPEPEL Evo, cMA.exe kot amokpivetal 6To. sloepyoueve dedopéva, cuvnimg Ue To

va «katePacey Eva apyeio péom FTP | TFTP.

e URLDownloadToFile

Avtd ta shellcodes ypnoonotovv to URLDownloadToFile ywa va Adpovv kdmoto

apyeio péom HTTP kot va 10 ekTeEAECOVY GTI GUVEYELQ.
e Exec

Kévovtag yprion tov WinExec avtd o shellcodes extelovv pia gviodn v omoia

eneEepyalerar to Dionaea mopopoto pe v mepintwon twv bind/connectback shells

e Multi Stage Payloads

Ye mepurtooels shellcodes mov ypnoponotody morlkardd otddie Kot dedopévouv Ot
dev givarl duvatov va yvopiler kavelg 1 o ektedeotel oto dgbtepo oTAd0, YiveTon
XPNON TOL gKOVIKOV pnyavipartog (virtual machine) libemu yio to npdTo 6TAd10 KON
ekteleiton exeil to payload.
To emdpevo otddo givar 1 amodnevon evog apyeiov aov Exel NN «katéfe péow FTP 7
TFTP amd t d1ievbvuvon mov éypovpe Aafel péom tov shellcode. H amobnkevon pmopei va
yivel gite TomMIKA €lTe Pe OMOGTOAY G€ KATO0 TPITO CUGTNLA Yol AKOUN LEYOADTEPT OLVAAVOT).

Tétowa cvetuata ivar o CWSandbox, Norman Sandbocx ko VirusTotal.

Télog, to Dionaea dwbétel cvotnuo kotaypaeng (logging) oe apyesia keyévov OA®V TV
yeyovotmv mov Ehafav ydpa Kotd ™ enibeor. Onmg Kot Tponyovpévmg 1 kataypaer propel

Vo, yivel €i1€ TOTIKA gite 6€ KAmolov eELNPeTNT HECH OMOGTOANG (XMPP Server).

4.2.3.1 FEykordoraon

I'o 1o Dionaea o vwoloyloTig moOv ¥PNOIHOTOMONKE Yo Vo Yivel 1] eyKatdoTooT £ixe To

aKOAOLON YOPAKTPLIOTIKA:

Agrrovpyikd Tvotpa Linux Centos 6.5
Mviun RAM 2GB
XKANpog Alokog 120GB

IMivaxkac 4.4: Xapaxtnpietikd vroroyieti Dionaea
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T v eyKatdotoon Tov AOYIGHIKOD EKTEAECTNKAY Ol ETOUEVEG EVTOALC:
yum groupinstall “Development Tools”
yum install kernel-devel

yum 1install wudns-devel glib2-devel openssl-devel libcurl-devel \
readline-devel sqglite-devel python-devel libtool automake autoconf \
gcc subversion git-core flex bison pkgconfig gettext libxml2-devel \

libxslt-devel
mkdir /opt/dionaea

mkdir /opt/src

Eyxotdotacn glib

cd /opt/src

wget http://ftp.gnome.org/pub/gnome/sources/glib/2.20/glib-

2.20.4.tar.bz2

tar xfj glib-2.20.4.tar.bz2

cd glib-2.20.4/

./configure --prefix=/opt/dionaea
make

make install

Evyxatdoctaon liblcfg

cd /opt/src

git clone git://git.carnivore.it/liblcfg.git liblcfg
cd liblcfg/code

autoreconf -vi

./configure --prefix=/opt/dionaea

make install

Eyxatdotaon libemu

cd /opt/src

git clone git://git.carnivore.it/libemu.git libemu
cd libemu

autoreconf -vi

./configure --prefix=/opt/dionaea

make install
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Eykotdotaon libnl

cd /opt/src

git clone git://git.infradead.org/users/tgr/libnl.git
cd libnl

autoreconf -vi

export LDFLAGS=-Wl,-rpath, /opt/dionaea/lib
./configure --prefix=/opt/dionaea

make

make install

Eykotdoraon libev

cd /opt/src

wget http://dist.schmorp.de/libev/Attic/libev-4.04.tar.gz

tar xfz libev-4.04.tar.gz
cd libev-4.04
./configure --prefix=/opt/dionaea

make install

Eykotdotaon Cython

cd /opt/src

wget http://cython.org/release/Cython-0.15.tar.gz

tar xfz Cython-0.5.tar.gz
cd Cython-0.15

/opt/dionaea/bin/python3.2 setup.py install

Eykatdotaon Python-3.2.2

cd /opt/src

wget https://python.org/ftp/python/3.2.2/Python-3.2.2.tgz

tar xfz Python-3.2.2.tgz
cd Python-3.2.2/

./configure --enable-shared --prefix=/opt/dionaea --with-computed-

gotos —--enable-ipv6 LDFLAGS="-Wl,-rpath=/opt/dionaea/lib/"
make

make install
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Eykotdotaon Ixml

cd /opt/src

wget https://pypi.python.org/packages/source/1/1xml/1xml-

2.2.6.tar.gz#md5=pb1£700fb22d7ee9b977ee3ecebb65b20c

tar xfz 1lxml-2.2.6.tar.gz

cd 1xml-2.2.6

/opt/dionaea/bin/2to3 -w src/lxml/html/ diffcommand.py
/opt/dionaea/bin/2to3 -w src/lxml/html/ htmlS5builder.py
/opt/dionaea/bin/python3 setup.py build

/opt/dionaea/bin/python3 setup.py install

Eykotdotaon udns

cd /opt/src

wget http://www.corpit.ru/mjt/udns/old/udns 0.0.9.tar.gz

tar xfz udns 0.0.9.tar.gz

cd udns-0.0.9/

./configure

make shared

cp udns.h /opt/dionaea/include/
cp *.so* /opt/dionaea/lib/

cd /opt/dionaea/lib

In -s libudns.so.0 libudns.so

Eykotdotaon c-ares

cd /opt/src

wget http://pkgs.fedoraproject.org/repo/pkgs/c-ares/c-ares—
1.7.3.tar.gz/97ebef758804a6e9b6c0bc65d3c2c25a/c-ares-1.7.3.tar.gz

tar xfz c-ares-1.7.3.tar.gz

cd c-ares-1.7.3

./configure —--prefix=/opt/dionaea
make

make install
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Eykotdotaon curl

cd /opt/src

wget http://curl.haxx.se/download/curl-7.20.0.tar.bz2

tar xfj curl-7.20.0.tar.bz2

cd curl-7.20.0

./configure --prefix=/opt/dionaea --enable-ares=/opt/dionaea
make

make install

Eykotdoraon libpcap-1.1.1

cd /opt/src

wget http://www.tcpdump.org/release/libpcap-1.1.1.tar.gz

tar xfz libpcap-1.1.1l.tar.gz

cd libpcap-1.1.1

./configure --prefix=/opt/dionaea
make

make install

Eykotdoraon Dionaea

cd /opt/src

git clone git://git.carnivore.it/dionaea.git dionaea
cd dionaea

autoreconf -vi

./configure --with-lcfg-include=/opt/dionaea/include/ \
--with-1lcfg-lib=/opt/dionaea/lib/ \
--with-python=/opt/dionaea/bin/python3.2 \
--with-cython-dir=/usr/bin \
--with-udns-include=/opt/dionaea/include/ \
--with-udns-lib=/opt/dionaea/lib/ \
-—-with-emu-include=/opt/dionaea/include/ \
--with-emu-lib=/opt/dionaea/lib/ \
--with-gc-include=/usr/include/gc \
--with-ev-include=/opt/dionaea/include \

--with-ev-lib=/opt/dionaea/lib \
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--with-nl-include=/opt/dionaea/include \
--with-nl-lib=/opt/dionaea/lib/ \
--with-curl-config=/opt/dionaea/bin/ \
--with-pcap-include=/opt/dionaea/include \
--with-pcap-lib=/opt/dionaea/lib/ \
--with-glib=/opt/dionaea

make

make install

"Eto1, ohokAnpdveton ) eykatdotacn tov Dionaea.

4.2.3.2 Mouoppwon apyeiov pvbuicewv dionaea.conf kor Evapln Aertovpyiog

Aoy oloxAnpodnke n eykatdotaon tov Dionaea kot mpwv Eekvnost | Aettovpyia Tov Oa
pénel vo dupopembel to apyeio puvBuicewv amd 1o omoio B «popT®BoLVY Ol EMAOYEG
Aertovpyiog Tov honeypot. ‘Etot, 610 apyeio /opt/dionaea/etc/dionaea/dionaea.conf &ywav ot
axoAovBeg adlhayég oTic TpoemheyéEVeG puBicels:

o aAlayn g mapaypdeov listen og
«listen =

{

mode ="manual”

addrs = {ethl = [“XXX.XXX.XXX.16”, “XXX XXX XXX.17”,
XXX XXX XXX, 187, “XXX. XXX XXX.19”, “XXX.XXX.XXX.30”,
XXX XXX XXX.A07, “XXX XXX XXX.507, “XXX.XXX.XXX.60”,
CXXX XXX XXX 707, “XXX XXX XXX.80”, “XXX . XXX.XXX.93”,
XXX XXX.XXX.997, “XXX.XXX.XXX.1007, “XXX.XXX.XXX.105”]

b

Oleg o1 vrorowmeg pubuicels éuevav ideg. Onmg avapépbnke kot mapandve to Dionaea
umopel va «akovew og ToAAEG IP dievBivoers.

Metd kot v pOduion tov apyeiov, n évapén Aettovpyiag tov Dionaea yiveton pe tnv vioAn
/opt/dionaea/bin/dionaea -1 all, -debug -L ‘*’.

To v koAdtepn Kotavoneorn ng Asttovpyiog tov Dionaea, okolovBel mopokdtm évo
OTUYUIOTVTO TNG EVIOANG netstat —antup | grep XXX.XXX.XXX.99 (evOeKTiKd yio. puo
IP &ievbvvon) oto omoio @aivovial ol TOPTEG TOL EIVOL GVOIKTEC KOl «OKODVEY» OTN

GUYKEKPLUEVT dlevBuvaon.
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E root@localhost:~

File Edit View Search Terminal Help

[root@localhost ~]# metstat -antup | grep . . .99

tep ] i} i ) .99:5060 0.0.0.0:* LISTEN 11453/dionaea
tep 0 0 ' .99:5061 9.0.0.0:* LISTEN 11453/dionaea
tep 8] 1] .99:135 0.0.0.0:% LISTEN 11453/dionaea
tep ] 0 .99:3306 0.0.0.0:* LISTEN 11453/dionaea
tep 0] [0} .99:42 0.0.0.0:* LISTEN 11453/dionaea
tep 2] ] .99:80 0.0.0.0:% LISTEN 11453/dionaea
tep (] 0 f . 99:21 0.0.0.0:* LISTEN 11453/dionaea
tcp 0] [0} ' ' .99:1433 0.0.0.0:* LISTEN 11453/dionaea
tep ] ] 99:443 0.0.0.0:* LISTEN 11453/dionaea
tcp 0 4] 99:445 0.0.0.0:* LISTEN 11453/dionaea
tep ¢ 0 99:42519 194.177.211.145:80 ESTABLISHED 1773/clock-applet
udp ] 0 99:5060 0.0.0.0:% 11453/dionaea
udp 0] o 99:69 0.0.0.0:* 11453/dionaea
[root@localhost ~]# ||

Ewoéva 4.7: TIépteg mov «axovew to Dionaea

4.2.4 Amun

To Amun yapakmmpiletor ©g évo youning aAiniemidpoong honeypot to omoio &ivon
ypoppévo og Python kot yapaktmpiletor yevikod okomov, 0mwg kot to Dionaea. O kvpilog
otOxog tov givar 1 ovAloyn kakOPoviov Aoyiopkov (malware) mpocopoldVOVTag
ovykekpéva tpwtd onueia (vulnerabilities) yvootdv vanpecudv kot avolvoviag Tig
pebodoroyieg expetddrevong (exploits) tovc. H mpocopoinon tov tpotdv onueiov (ovti
TANPOG AELTOVPYIKOV VLANPECIOV) &ivol OPKETA OKPIPNG. ZUYKEKPIUEVE, Ol O YVMOOTEG
vnpecies (1 ta avtioToyo TPOTOKOAAX), T®V OTOI®V TO TPMTA GNUEI TPOGOUOIDVOVTOL
glvan o SMB, DCOM, FTP, WINS, POP3, HTTPS, HTTP, SMTP. H Bacwn apyttektoviky

ToL Amun eaivetot 6TV €XOUEVN EIKOVO.

decoder ( bind port ) Cwsandbox
Com ) | ey
emulation
hex-dump

shellcode
analyzer

modules

logging modules download modules
(e )

q
- - ST A ™\ -

-7 4 ~ T
- Tcp ~
a0
1 1
| |

[
| vulnerability ports

1 I
Isass dcom http ( . )
dcom - -

vulnerability modules

Ewova 4.8: H Bacikn} apyrtektoviki] Tov Amun
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O1 dopikég povadeg (modules) tov Amun givo:

Amun Kernel

Request Handler
Vulnerability Modules
Shellcode Analyzer
Download Modules
Logging Modules

Submission Modules

4.2.4.1 Amun Kernel

Boown povade omn Asrtovpyio tov AmMun gival o mopivag Tov. Xe auTdV EUTEPIEYOVTAL Ol
povtiveg ekkivnong (startup) xatr dwapdpemong pvbuicewv (configuration) tov honeypot,

KaOME KoL 01 KOPLEG pouTiveg Tov Aoyiopikov (software).

Katéd t ¢@don ekkivnong, o Amun Kernel Eexwvd S14@opeg KovOViKEG EKPPAGELS TOV
xpNoonotovvToL o Ty avoyvopion tov shellcodes, dwafdalet tic puBuices omd 0 KOPLo
apyeio pvBuicemv, dnuovpyel ta ecwtepikd Logging Modules kot «poptdvers (loads) ta

eEwtepwcd modules. Xta tehevtaio avikovv ta Vulnerability Modules, to Logging Modules

ko ta. Submission Modules.

I kéOe Vulnerability Module mov «poptdvetaw, o moprivag dnuovpyet éva mivaka e Tig

oyetikég 00peg (Ports) o avtod, OTMG dELYVEL 1 ETOUEVT EIKOVA.

vuln—netdde

=> vuln-ms06040

vuln-ms08067
vialn-ms06040

M7

vualn-ms0&070

Ewéva 4.9: Vulnerabilities kon oyetikéc 0vpeg
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To emduevo Prpa givar n ekkivinon evog TCP g&vuanpemt mov «aKoVEY GTIC AVTIOTO(ES
60pec (Yo v mapomdve eikdva ot BOpeg Ba Tav ot 139, 445). Télog, o mupnvag elGEPYETAL

otov kvpto Bpdyo (main loop) 6mov eréyyel OAeS TG Pacikéc Aettovpyieg Tov honeypot.

4.2.4.2 Request Handler

O Request Handler givor vrebBvvog yioo OAn v stoepyduevn kon e€epyOuevn SIKTLOKN
kivnon tov honeypot. I'a kéBe aitnon ocbhvdeonc mov etavel otov Amun Kernel évog Request
Handler dnpuovpyeiton mov yepileton T odvdeon péxpt avty va teleidosl. Eniong, doampsel
o AMoto pe ta Vulnerability Modules kot avafétel tnv gloepydpevn Kivion ota avtiotouyo
ov glvar eyyeypoppéva yioo TV Tpéyovoa Bupa (Yo TV Tapamave OV av 1) TPEYOVCH
Ovpa frav n 139, o Request Handler Ba avébete v sioepyopevn kivnon ota Vulnerability
Modules vuln-netdde, vuln -ms06040).

4.2.4.3 Vulnerability Modules

Ta Vulnerability Modules tpocopoidvouv tpmtd onueio VINPESIOY MOTE VO TPOCEAKDGOVY
ovtodd1douevo  kakopBovio Aoyioukod (malware). Kabe module avtimpoocomedel o
dpopetikn vanpeoia (.. évav FTP e&ummpetnty)). O vanpeciec avtéc mpocoUoidVovVTaL
uovo oto Pabud mov yperdletal yio vo Topodotioovy emtuyde £va exploit. Xto Amun ta
tpotd onueior (vulnerabilities) voodvrar og pnyovég menepaouévov kotactdosmv. Kabéva
and to Vulnerability Modules eiéyyxel v eicepyopevn kivnon (mov otéivetar omd TOV
Request Handler) av toipidlet pe tnv vnpesio mov TpoGOHOIOVETUL DOTE VO, OOPUCIGEL OV
Ba v Kavel dekt) 1 B TV apvnOel.

o mopddetypo n mapakdto swkova avamopiotd to Buffer Overflow Vulnerability oto
ExchangePOP3 v5.0.

Send Banner:
ExchangePOP.’s v5.0

/l Send Request:
Mail

f Send Reply:
| 250 OK

Send Request:
RCPT: <input>

l
|
\

Stage 2
RCPT valid?

Shellcode
Manager

recognized
shellicode

W
Drop Download
Connection Manager

Ewova 4.10: Mopadsrypa evog Vulnerability Module
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Metd v Tpdn chvdeon 1o honeypot otédvel 6Tov KaKkOBovAo ¥pNoTN TANPOPOPIES GYETIKA
LE TNV TPOCOUOIMUEVT] VANPEGLO, TEPIUEVOVTAS TIS EVTOAEG TOL (83 TNV evtodn Mail), evod
KkéBe aAiov gidovg eilcodog 0dnyel oe AmOPPLIYN TG GVVOESNG.

Me avtév Tov tpoémo 1o honeypot emiPefoidvel Tmg HOVO Ol GITHGELG TOL T 0ONYHGOVY GE
emttuyn emibeon yivovron dextéc. Avtifeta 6Aa Ta dedopéva oV oETILOVTOL UE U1 OPICUEVES
Kotootdoelg (mov dgv 0dnyodv dniadn oe emtvyn exploits) kataypdaeovrol amd tov Request

Handler.

4.2.4.4 Shellcode Analyzer

Yy mepintoon wov éve Vulnerability Module mpocopoidostl emtvoydg pa vanpesia cg
Babud mov o emtBéuevog vo oTEIAEl KOJIKO Yo TNV EKUETAAAELON TOL, TOTE OAOL T
gloepyoueva dedopéva KoTaypagovtat Kot TeEAkmg petapépovtat otov Shellcode Analyzer. O
TEAEVTOIOG OTOTEAEL TN POYOKOKOALL TOL Amun, kKabn¢ eivar vebBuvo Yo TNV avayvopion
Kot 0mokmO1konoinen Tov KakdBoviov kodika (shellcode). Avtd emttvyydvetan pe Kavovikég
eKQPAcELS TTOV aviyvedovy yvmotd tuniuata tov shellcode. Xe moAlég TepITOGELS GNUAVTIKO
poLo oty opBn avayvdpion éxel kot o decoder mpoomabmvtag va amalAidéel to shellcode

and teyvikég obfuscation kot vo To @épPeL GTNV OPYIKT TOL LOPOT.

4.2.45 Download Modules

Onwg meprypdonke oty mponyovuevn mtapdypago, o Shellcode Analyzer €dyetl eviolég amd
to shellcode. Avtég ov eviodég katalfyouv oe kdmowo péBodo «katefdopoTocy Tov
KkakdPoviov Aoyiopkod (1. ekteléoipo gvog worm). Kabmg o Bacikdg okomdg Tov Amun
glvar . cOANYN owTOdLOOOUEVOL KaKOBOVAOL AoyloukoD, Oo mpémel vo umopel va
yepileton ddpopovg tpoémovg «kotefacuatocy. ‘Etol, 10 honeypot dwbéter técoepa
dwapopetikd Download Modules ywo. 10 yepioud 1€060p®Y  SOPOPETIKOV  HEBOS®V
«kotefacpotogy, ta omoia givar: HTTP, FTP, TFTP kai arnevbeiag amobrkevon. O mpdteg
Tpelg HéBodoL gival YVOOoTEC VAOTOMCES GVYKEKPUEVODY TpTokOAA®y. H pébodog g
amevfeiog amoBnkevong dev mepAapPivel KATOWO TPOTOKOAAO HETOPOPAS, AVTIOET®MS TO
Amun amldg cuvdéetan pe Vv IP tov emtiBépevou e po cuykekpipévn Topta Kot Aapupavet

T0 ekTeELEGIIO amevbeiag.

4.2.4.6 Submission Modules

Moc to apyeio «katéfey pe kamoto uEB0d0 amd aVTEG TNG TPONYOVUEVNC TTopaypapov, Oa
ypewotel va vmootel mepartépw emeepyacio. o vo cvuPei avtd Oa wpémer eite va
amoOnkevtel tomikad (m.y. otov ckAnpd dicko) eite va omooTahel Yoo avaivorn oe Kdmola

OTTOLOKPVOUEVT) VN PETTAL.
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4.2.4.7 Logging Modules

Ta Logging Modules mapéyovv évav gokoro tpdmo mpoedomoinong Omote €va. exploit

hoppavel yodpao. To Amun dwbétet, howdv, névte Logging Modules. Avtd eivo:

10 log-syslog mov otélvetl Ty TAnpogopia otov Syslog daipova,

1o log-mail mov péow amootoAng miektpovikod punvouatog (e-mail) yivetor M
evnuépmon (amottel mpocoyn MG Kot LEApPyel MEPIMTOOTN OTOGTOANG UEYEAOV
aplOpo UNVupAT®V),

10 log-mysqgl mov amofnkever to, dedopéva oe poe MySQL Bdaon dedopévav,

10 log-surfnet mou diver ) dvvatdtnta Yoo TN ypnoonoinon tov honeypot cto

SURFids,

to log-blastomat mov divel ) dvvatdmrta cuvepyaoiog pe to Blast-o-Mat IDS.

4.2.4.8 FEykoatdoraon

Ta, xopaxTnPIoTIKE TOL VTOAOYLGTH TOL YPNCOTOONKE Yo TNV gyKatdoTaot Tov Amun

sival ovTd Tov TVoKo TOV aKOAOVOET:

Agrtovpyikd Zvotpo Linux Centos 6.5
Mviun RAM 2GB
Yinpog Alokog 40GB

Mivaxoeg 4.5 Xapaktnprotikd vworoyiety Amun

I'o v eykaTdoTO0N TOV AOYIGUIKOD EKTEAEGTIKAY Ol ETOUEVEG EVIOALC:

yum groupinstall “Development Tools”

yum install kernel-devel

yum install python-devel

yum install python-psycopg?2

Eykatdotaon Amun

cd /opt

wget

https://sourceforge.net/projects/amunhoney/files/latest/download?sour

ce=files

tar xzvf amun-v0.2.2.tar.gz

cd /opt/amun
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https://sourceforge.net/projects/amunhoney/files/latest/download?source=files
https://sourceforge.net/projects/amunhoney/files/latest/download?source=files

Ed®m oloxinpovetar m eykotdotacn Tov AmMun. Xe mepinTmon TOv TPOKVWYEL KATOl0
npoPANua ¢ popeng «/usr/bin/env: python —0: No such file or directory» kot tnv extédeon
Jamun_server.py icwg n emdpevn Adon vo cog fondnoet:

vi /opt/amun/amun server.py

Kot 6fAopo oo TpdTn Ypapuun o «-0» ®ote va yivel «#!/usr/bin/env pythony

4.2.4.9 Aaudppwon Apyeiov PvBuioewv amun.conf kou Evapln Asitovpyiog

Metd v 0AOKANP®GN TNG £YKOTAGTACNC Tov AmUn kot Tpv EEKIVIOEL 1] AglTovpyia Tov Oa
npénel vo dopopembel to apyeio pvBuicemv amd 1o omoio Bo «popT®OHOVVY o1 EMAOYEG
Aertovpyiog Tov honeypot. ‘Etot, oto apysio /opt/amun/conf/amun.conf éywvav ot akdlovbeg
aALOYEC OTIC TPOEMAEYIEVES pLOLLiCELC:
e aldayn g ypauun 4 o€
«ip: XXX XXX XXXK.10 — XXX XXX XXX.15, XXX XXX . XXX.20,
XXX XXKXXXK.95, XXX XXX XXX.97, XXX XXX XXX.98»,
e amooyolacuds 6OAmv tov Vulnerability Modules «vuln_modulesy,
e amocyolacuog tov Logging Module «log_modules: log-syslog»
Oleg o1 vorouteg pubuiceig Epevay idieg. Ommg avoeépbnie kat mopomdve to Amun pmropel
va «akovew o€ moAAES IP dievBivoerc.
Metd kou Tnv poduion tov apyeiov, n Evapén Aettovpyiog tov Amun yivetal He TNV EVIOAN
./amun_server.py.
Mo mv kaAdtepn katavonon g Asrtovpyiag tov Amun, axoiovbel mapokdtm £vo
OTUYUIOTVTIO TNG EVIOANG netstat —antup | grep XXX.XXX.XXX.95 (evOeKTiKd yio. puo
IP dievBuvon) oto omoio @oivovtal ot TOPTEG MOV EIVOL OVOIKTEG KOl «OKOOVE» OTN

GUYKEKPLUEVT dlevBuvon.
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S root@localhost:~

[root@localhost ~]# netstat -antup | grep . o5

tcp (] ] o . J95:1823 0.0.0.0:* LISTEN 16362/python
tcp e L} ,95:1025 0.0.0.0:° LISTEN 16362/python
tcp (] ] .95:9090 0.0.0.0:* LISTEN 16302/python
tcp [} [} .95:3268 0.0.0.0:* LISTEN 16302/python
tep (] ] ,95:135 0.0.0.0:* LISTEN 16302/python
tcp (] ] ,95:7144 0.0.0.0:* LISTEN 16302/python
tep e ] .95:5000 0.0.0.0:* LISTEN 16302/python
tcp (] 0 .95:617 0.0.0.6:* LISTEN 16362/python
tcp e 0 ,95:185 0.0.0.0:* LISTEN 16302/python
tcp 6 (] ,95:2954 0.0.0.0:* LISTEN 16302/python
tcp e [} ,95:554 0.0.0.0:* LISTEN 16302/python
tep 8 ] ,95:42 0.0.0.0:* LISTEN 16382/python
tcp (] 0 T .95:587 0.0.0.0:* LISTEN 16382/python k
tep (] [} 95:139 0.0.0.0:* LISTEN 16302/python
tcp (2] [} . .95:3628 0.6.0.0:* LISTEN 16302/python
tcp ] ] 95:3372 0.86.0.0:* LISTEN 16382/python
tcp [} e 95:2380 0.0.0.0:* LISTEN 16302/python
tep e [} 95:1980 0.0.0.0:* LISTEN 16302/python
tcp 0 ] 95:1581 0.0.0.0:* LISTEN 16302/python
tep (-] ] 95:118 0.0.0.0:* LISTEN 16302/ python
tcp [’ (] 95:9999 0.0.0.0:* LISTEN 16392/python
tcp [} ] 95:143 0.0.0.6:* LISTEN 16302/python
tcp [} e 95:8080 0.0.0.0:* LISTEN 16382/python
tcp 0 0 . 95:5168 0.0.0.0:* LISTEN 16302/python
tep ] ] 95:80 0.0.0.0:* LISTEN 16362/python
tcp e ] i 95:6129 0.0.0.0:* LISTEN 16302/python
tep ] ] 95:5554 0.6.0.0:* LISTEN 16362/python
tcp ("] (] : 95:41523 0.0.0.0:* LISTEN 16302/python
tcp (] [} Pl 95:27347 0.0.0.0:* LISTEN 16302/python
tcp [} [} ‘ 1,95:38292 0.6.0.0:* LISTEN 16302/python
tcp 0 ] 1,95:6161 0.0.0.0:* LISTEN 16302/python
tcp [} e .95:2161 0.0.0.0:* LISTEN 16302/python
tcp (] [} ,95:21 0.6.0.0:* LISTEN 16302/python
tcp e [} .95:6870 0.0.0.0:* LISTEN 16302/python
tcp ] ] .95:3127 0.0.0.0:* LISTEN 16392/ python
tcp e ] .95:2967 0.0.0.0:* LISTEN 16392/python
top e ] ,95:2103 0.0.0.0:* LISTEN 16302/python
tcp e ] .95:1111 0.0.0.0:" LISTEN 16302/python
tcp (] ] .95:23 0.0.0.0:* LISTEN 16302/python
tep [} ] . .95:3128 0.0.0.0:* LISTEN 16302/python
tcp e ] 95:2968 0.0.0.0:* LISTEN 16302/python
tep [} [ 95:1080 0.0.0.0:* LISTEN 16392/python
tcp e [} 1 95:2745 0.0.0.0:* LISTEN 16302/python
tep e ] 95:2185 0.0.0.0:* LISTEN 16302/ python
tcp (] ] ' .95:25 0.0.0.0:* LISTEN 16302/python
tcp e ] N 95:10203 0.0.0.0:* LISTEN 16302/python
tep e 0 95:8443 0.0.0.0:* LISTEN 16382/python
tcp ] 0 95:2555 0.6.0.0:* LISTEN 16302/python
tcp e ] : 95:2187 0.0.0.6:* LISTEN 16362/python
tcp 0 ] . ,95:443 0.0.0.0:* LISTEN 16302/python
tcp 0 ] ,95:3389 0.0.0.0:* LISTEN 16302/python
tcp [’ [} 3. .95:445 0.0.0.0:* LISTEN 16302/python
tep 1 ] . ,95:48780 194,177,211.137:80 CLOSE WAIT 1556/clock-applet

Ewova 4.11: [Iépteg mov «axovewy To Amun
4.3 Honeywall ka: Management PC

To emduevo Prina Yo 1o oynUatiopd g Telpouatikig dtdrtaéng ntov to honeywall kot to
management PC (emedn otv ovcia Ntav o kbprog tpdmog yeptopod tov honeywall kot

oyetiletar dpeco pe ovtod Oo mepLypopel Kot oTnV ida vOTHTA PE QWTO).
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eth0
Honeywall
th2

ath? Management

PC

Dionaga Amun Kippo Glastopf

Ewéva 4.12: Honeywall kax Management PC

To honeywall givan po dwovopr; GNU/LinuX m omoia €xer mpogykatestnuéva TANOdpa
epyareimv kot €xel avamtoybel amd v Honeynet Research Alliance. Xpnowonoteiton padi
pe to. honeypots oe apyrtektovikég honeynet. Xtoyot tov givar 1 oplofétnon tov honeynet, n
KOTOYpPOP] TOV UNVOUATOV TOL OVIOAAGoGOVTOL HETOED emtifépevov Kot Bvpotog —
honeypot kat o éheyyog g e&epyopevng Kivnong.

Yuykekppéva, to honeywall Swywpiler to honeynet pe ta honeypots — 8buata omd T0
dwdiktvo. H tomobétnomn tov, 6mwg oty ewova 4.12, odnyel oty katoypoen OANG G
e€epyouevng kal gloepyouevng kiviong amd kot mpog ta honeypots, petatpimovidg 10 o€
KEVTPO evToA®V Kat eEAEyyov tov honeynet. To honeywall diabéter tpeig diemapég (interfaces),
16 eth0,ethl ko eth2. H diemagn eth0 yapakmpiletoar og eEwtepikn|, Ppioketal papootd amnd
to honeywall kot «kottdew mpog 1o d1adikTvo YWpic TV VIAPEN KAmo1oV TElYOVE TPOGTAGING
(firewall), x0fd¢ emdidkovpe T1C embéoelg kaxOPoviwv ypnotdv. H diemoen ethl
yopoktpiletar o¢ eowtepikn, Ppicketon nwicw amd 1o honeywall xor «kortdey mpog to
gomteplkd  diktvo, 1o honeynet. H teAevtaio diemagny eth2 omotedei v diemagn
(amopaxpoopévng) dayeiptong tov honeywall kot dabéter IP otoifo (stack). To diktvo
dwayeipiong eivon Egyopiotd kar aoeorés. Ot demapéc ethO,ethl Bpickovrol oe kKatdotoom
vépupag (bridged mode) pe anotédecpo o ecmTEPIKE GuoTHpaTe (Ticwm and v ethl) ko ta
eEmtepicd (unpootd amd v eth0) va Bpickovtor To 1610 oo IP diktvo. Emiong, Aoym tng

GUYKEKPIUEVIG KOTACTOOTG GUVOESTC TV OV0 SIETOP®V, dev Yivetal avdfeon kamowg IP og
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Kapio amd Tic 600. To TeEAeVTOIO YOPUKTNPIGTIKO OMOTEAEL KO TO CIUAVTIKO TAEOVEKTIILO TOV

honeywall, mov dev givar GALo 0o TV SVGKOAN avixveLoT] TOv.

To honeywall pe ta gpyodeia mov dwbéter (kou B meptypagovv mapokdtm) tpocnabel vo

IKOVOTOGEL TIG amalthoglg Tov honeynets yia édeyyo dedouévev Kot cOAANYT SES0UEVOV.
o ’'Eleyyog deoopévav (data control)

O okomdg tov €AEYYOL Oedouévmv €ivol VO OTOTPEYEL TOVG EMTIOEUEVOLG VO,
YPNOWOTOGOVY Kamowo mopafiocuévo unydvnua tov honeynet yio, emiBeon o
npoxinon v oe un honeynet cvotiuata. O éleyyoc awtodg mepopilel to pioko
TOV TOPOTAV® EVEPYEIMV 0AAA Ogv To efuleipel. Emiong, m duvatdotnta eiéyyov
e€aptatar Gueca amd 10 Pabud elevbepiag mov divetar otov emtfépevo. Oco
UEYOADTEPOG €ivVOL O TEAEVTOIOG TOGO TO JVGKOAN EAEYYETOL M OPOUCTNPLOTNTA TOL
KkaxofovAiov ypnotn. I'evikd o éleyyog Oo mpémel va Aapupdvel yopa yopic vo 1o
yvopilel o id10g o emTifépEVOC,
e YVAnyn ogdopévav (data capture)

O oxomdg NG SVAMNYNG dedopévmv glval 1 Kataypoer Tng dpactnplotnTos Tov
emtiBépevon. Avtdg givor kot 0 Adyog g ypnoonoinong Tov honeynet, n cuAloyn
mAnpogopioc. Xwpic tn cVAANYN dedouévav to honeynet dev £xel kopia a&io, evod
glvar eniong emBountd o KakOPoviog YPNOTNG VA, UNV €YEL YVAOOT] TOV GUGTHIOTOG
kataypoenc. Kiewdl o Aertovpyic tov eivor 1 cvAloyn dedopéveov € TOAAG
eninedo. To Honeynet Project £yel opioetl tpion onuavtikd enimeda yio v cOAANYN
dedopévov: koatoypapés teiyovg mpootaciog (firewall logs), dwrtvaxn kivnon
(network traffic) kot dpactprotnta cuethuatog (System activity).

nuovtikd otoryeio tng Aettovpyiag tov honeywall kot tov honeynet amotelel kor to

obotnuo gwdonoinong. H mapaPioon kamolov cvotiuatog evog honeynet givor onpovtikn

gukaipia yio copmepdopata apkel va givol yvootd 0Tt KATOol0g S1EicOV0E EMTLYMG.

Ta gpyareio, Aourov, Tov honeywall mov Bonbdve oy koAbtepn emonteia Tov honeynet eivor

ta Iptables, Snort, Snort Inline, Sebek, POf, Swatch kot Walleye.

4.3.1 Iptables

To Iptables amotehel to teiyoc mpootaciog (firewall) cOpewve pe 10 omoio evepyei 10
honeywall. v mpayuatikdtra, Tpokettar yio évo epyareio dwyeipong tov Netfilter oe
nep1fdrdov ypriotn (user space) Kot o 0moio ovikel otny otkoyéveln tav firewall Aoyiopikav
nov Aertovpyovv og enimedo IP (IP filter). Bpioketon evoopatopévo vo ™ popen Stopopev
dopkav ototyeiov (modules) atov muprva tov Linux. H appodidtnta tov Netfilter eivor va

opilel AMoTeg e KAVOVEG COUPMOVO, UE TIC OTOIEG EAEYYEL TO, TTAKETA, TTOL OLEPYOVTAL OO TO
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honeywall kot mpayuatomotei £leyyo g diktvakng kivnong (network traffic). H extédeon
tov Iptables kabdg kot n pHOion, tponomoinon v Aotdv Tov Netfilter yiveton péow g
YPAUUNG eviod@v. Ot AloTeg, Ol OMOiES TPOTOTOLOVVTAL STUOVPYDVTOS KOVOVES OVOAOYO LE
v moMTikny mov €yovpe oyxedudoet, givar m INPUT, n FORWARD xor n OUTPUT.
Ewwdtepa, n Alota INPUT eréyyer v eicodo tov maxét®v o610 ocvoTnuo, 1 Aota
FORWARD e)éyyet ta maxéto yio dpoporoynon petald tov diemapav kot n Aloto OUTPUT
eAéyyel ovtd mov €épyovial amd To cvotnuo. O cuvdvacuodg Iptables — Netfilter pog diver

SUVOTOTNTO GYNUOTIGHOD OPKETE SUVOTOV Kot EVEMKTOV Tey®V Tpootaciag (firewalls).

4.3.2 Snort

To Snort glvar pi epoppoynq mTOv OVAKEL GTNV OWKOYEVELL TOV XVoTnUdTev Avixvevong
EwBorng (Intrusion Detection Systems - IDS). Eivor Aoyiopkd avoyytod kmdika (open
SOUrce) Ko £l T SVVOTOTNTO VO AELTOVPYNOEL GE OPKETE AEITOVPYIKA cvothuata (Operating
systems) péco amd TG SopopeTikéc €kddoel; Tov. O pdhog tov eivan vo egetdlel v
€1GEPYOEVN Kivon 6TO cVoTNpo OOV gival eyKaTeoTUéVo Kot va mpogdonotei (alert) og
nepintwon mov gvtomicel kdmown emiBeor. H pébodog mov ypnoiponolel yo v aviyvevon
embécev gival avti ¢ aviyvevong vmoypagdv kol Paciletar oe éva apyeio to omoio
nePLEYEL VIOYPaPEG (Signatures), dniadn Tpdtuma yvootodv embicemv. To Snort cuykpivel Ta
TOKETO TNG EIGEPYOUEVNC Kivnong Tov AaUPAvEL Pe TIC VTOYPAPEG OVTEC KOL OV EVIOTICEL
KGOl GLOYETION TOPAYEL TPOEWONOMoel;. To apvnTikd gival oG TAVIO VTAPYEL 1)
mBavotnto 10 Short va mapdyst ko Aavlacuéveg nposidomomoelg (false positives) Adywm
OUHOIOTNTOG TNG VOLUNG Kivnong pe kdmola vroypoen. H Biiiodnkn mov ypnopomotel yio

v cOMNYN makétov givan 1 libpcap.
4.3.3 Snort Inline

To Snort Inline Asttovpyei pe dlopopetikd TpOTO 0d TO SNOrt Kol AViKEL GTNV OIKOYEVELDL
Tov Zvotnudtov [péinyng EwoPoing (Intrusion Prevention Systems - IPS). To yeyovog oto
omoio dwapépovv givar 6t to Snort Inline e€etaler v e€epyduevn kivinon (ko Oyl v
gloepyOUEVT] OTMOG TO SNOrIt) Le GKOTO VO, EVTOTICEL KOl VO GTUUATAOEL EVOEXOUEVES EMBETELS
7OV TTPOYLOTOTOIOVVTOL OO T ECOTEPIKA, TOOVAC KUOAMGUEVOY), GLGTAUATA EVOG OIKTOOV
TPOG GAADL GUGTAUOTE TOV OLAOIKTOOV. LTNV TEPITTOON OGS, TO «UOAVCUEVO» GUOTHUOTO
avoeépovtarl oto, honeypots tov honeynet. T tov eviomioud térolwv embéoemv 1o Snort
Inline ypnoiponotei v 1610 pebodoroyio pe To Short kabd¢ kot To 1610 apyeio pe voypoaesc.
Kotd v Aettovpyio tov déyeton makéta omd 1o Iptables ypnowomowdvtag v Biiodnkn
libipg ka1 ot cvvéyelo e€etdlel avtd To TaKETA PE TO TPOTLTO YVOOTOV EMOLCEDY, TIG

VIoypagéc. Xe mepintmon wov 1o Snort Inline mapampnosetl kdmola cvoyition petald TV
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OVYKPVOUEV®V peYEDmV Topayel TPOEdOmONGELS Kol evnuepdvet to Iptables va kéaver drop,
sdrop M reject avaloya pe TOLG KOVOVES KoL T GLUTEPLPOPE TOVL TOL Exovpe opioet. Kat ta
pio autd pnvdpota SMAGVOLY TV amdppyn TOV TOKETOV MOOTE VO OTOQELYOVTOL
evoeyOeVeS EMBEGEIG TPV PTAGOVV GTOV TTPooplopd tovg. Opoimg pe o Snort, vdpyst To

evoeyOEVO AavBACIEVOV TPOEIOOTOGEMV.

4.3.4 Sebek

To Sebek amotelel £va dopkd otoyeio (Module) eykoTeoTUEVO GTOV TUPHVO TOV VYNANG
arniemidpaong (high - interaction) honeypots. Xkomdg Tov €ivor 1 KaTAypOUPT TOV
YoPaKTAPOV 7OV TANKTpoAoyNONKav (Keystrokes) katd tv emibeon oto cOoTnua Kot M
OTOGTOAN TOVG GE OMOUOKPUGUEVO GUGTNUO. XVVETMG, GE M0 EVOEYOUEVT] EMITUYNUEVT
mapoPiacn TOL CLOTAMOTOG E&ival dvvaty N Kataypoen OAOV TOV  EVIOADV 1OV
mAnKTporoynkay and TOvV KOKOBOLAO YpNoTN, Aoy eglonAbe oe avtd. Emiong, 10
GUYKEKPIUEVO SoUIKO oTolKelo amotedel TN AVOM GTO TPOPANUO TV KPLTTOYPOUPUEVOV
ocuvdécewv. Ot meplocdtepol emriBéuevol, TAEOV, YPNOUYOTOOVV  KPLITOYPOUPNUEVES
ouVoéaels (mpmToKoArlo SSH) Yo v emkowvmvia pe 10 mopaPlacpévo cuotnua. Avtd €yet
®G OMOTEAECUO, VO UMV pmopel vo «dofacTtel» 1 emkowvovio, akOpo KL oV Kotoypagel
oAdKANPT. To Sebek avtiBétwc mpooeépel T dvvatdnTo KATOYPAPNS OADV TOV EVIOADV
OV TANKTPOAOYNGE 0 KOKOPOoLAOG xpnotne. O Adyog mov To dedopéva Oev KaTaypapovTol
TOTIKA EIVOL Y10, VoL UV YiVOUV avTIANTTA 0o Tov emtifépevo kot tpoonadncetl va ta opnoest.
Téhog oV TpooTadela TOV va PNV yivel avtiAnmto, to Sebek gppovtilel va kpvfet ta maxéta
OV OTEAVEL £T01 MGTE OVTA Vo UV gvtomilovtal ovTe amd KATO0 TPOYPOUUO KOTOYPUPNS

duktvakng kivnong (sniffers).
435 POf

[Ipdkettan yro éva TPOYpappo Yio TAONTIKY oviyvVELOT] AEITOVPYIKAOV GUGTNUAT®V, TO 0010
AVNKEL OTNV OlKOYéVELD TV TadnTikdv aviyvevtdv (passive scanners). To POf éyer
SVVATOTNTO, VO EVTOTIGEL TO AEITOVPYIKO GUGTNUO TOV £YEL EYKATEGTNUEVO O OTOUOKPVGUEVOS
VTOAOYIGTNG TOV EMITIOEUEVOD, OV GTN EMKOVOVIO TAUPEUPAAAETAL KATO0 TEYOG TPOCTAGING
(firewall), tov ap1Bud tov evdidpeconv otadumv (hops), 1o ypovikd didotnua mov avtdg eival
oe Aertovpyia (uptime) kabmg kot Tov Tpdmo ¢ dacdvdeong pe o dwdiktvo. T'a va 1o
emroyel avtd, efetdlovior T pUMVOUATO OV TPOEPYOVIOL OO TOV  OOUOKPVOUEVO
VIoAoYloTH. Xuykekpiuéva 1o POf mpayuatomolel mpofréyelc ocOupwve pe Toug ETOUEVONG
T€00EPIC TPOTOVG:

1. E&etalovrog to stogpydpevo unvopozo covdeong (SYN flag evepyd), mov amootéddlet

0 OTTOLOKPLGLEVOC VTTOAOYIOTIG.
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2. Eé&etdlovtac to pumvopote oamodoyng ovvdeonc (SYN+ACK flags evepyd), mov
ATOGTEALEL O OOUOKPVOUEVOG VITOAOYIGTNG,.

3. Eé&erdlovtac ta unvouata dpvnong ovvdsong (RST flag evepyd), mov amoctéddet o
OTTOLOKPVOUEVOG VITOAOYIGTAG,.

4. E&etalovrag to pmvoporta  emPePaioong ovvdeong (ACK flag evepyd), mov

ATOGTEAAEL O OMOUOKPVOUEVOG VITOAOYIGTNG,.

To POf, 6nwg kot 01 VTOAOITOL TAONTIKOL OVIXVELTES, TOPUUEVEL OOPATO GTOV OTTOUOKPVGUEVO

VTOAOYIGTH TOV EMTIOEUEVOL.

4.3.6 Swatch

O okomdg tov Swatch eivar n éykaipn €domoinon tov dwyepotdv tov honeynet yio
evogyopeveg emBéoelc | TapoPACELS TOV TPAYHATOTO0DV Ta VITd Tapakorlovdnon honeypots.
To Swatch mapakolovBei PakéLovg, mOL TOL €YOVV OPLOTEL, UE TO OPYEiD. KATAYPUPNS
CUUPBAVIOV TOV VLANPECLOV KOl OV EVIOTMICEL GE OVTO OMOLIONTOTE WUI (PLGLOAOYIKN
SpaoTNPLOTNTO. ATOGTEMAEL EVNUEPOTIKO NAekTpovikd urivope (e-mail). H ypnowdmtd tov
glvar o0 peydn, xabog Ponbaer oty emomteioc Twv honeypots ywpic va ypetdletol n

GUVEYNG TOPAKOAOVONOT LTV,

4.3.7 Walleye

To Walleye omotehrei éva diktvakd ypagikd mepiParrov (web interface) 1o omoio
npoopépeton amd o honeywall dote va givar gukoldtepn N emonteion tov. Booiletar ot
diepyocio hflow m omoia cvykevipdver Tig mAnpoopiec amd To apyeio KaToypoPng
SUUPBAVIOV TV S1APOPMV VINPECIOV Kot SIVEL TI SLVATOTNTO VO TIG TPOSTEAACOVIE EVKOAML
KOl VO TIG GLOYETICOVHE UECH OVTOD TOL Ypagkov mepiPdiiovtoc. Emiong, to Walleye
dlevkoldvel Vv amopokpucpévny - dwyeipon  tov  honeywall  emrpémoviac

mapopeTporoinon tov pécm tov Management PC.

4.3.8 Eykatdoraon

H gykatdotoon tov honeywall éywve o vToloylot LE TO TAPAKAT® YOPOKTNPICTIKA:

Agrtovpykd Zootnuo Linux Centos 5
Mviiun RAM 1GB
Zinpog Alokog 160GB

Mivoxkag 4.6: Xapaxtnpretikd vroroyiety Honeywall
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To v gykatdotacn ypnowonomdnke to Honeywall CDROM Roo tov Honeynet Project
Honeywall. Amotelel v éxdoon roo-1.3.hw-bl tov honeywall kot pécw oo CDROM
gykobiotavtar Kot dAa to gpyoireio Tov TOAD gdkoAa. H cuykekpiuévn éxdoon mepthapfavet

ko to gpyoreio Walleye.

4.3.9 Awauoppwon Apyeiov PvOuicewv honeywall.conf kot Evapén Actrovpyios

Aol ohokAnpmbnke n gykatdotacn tov honeywall, To exopevo Prina mpwv v Evapén g
Aettovpyiag Tov givar 1 dropodpewon tov apysiov puBuicemv /etc/honeywall.conf. Ot odlayég

OV €yvoY OTIG TPoETAEYUEVES puBuicels lvat ot akdiovBeg:

® cloay®yn &vog dkTtHov oto omoio va emtpémetal vo dwxelplotel to honeywall

«HWMANAGER = YYY.YYY.YYY.0/24»

o olhayn ™ pOBuiong Yo évapén Aettovpyiog Tov honeywall katd v ekkivnon (on
boot) tov vroroyioth «tHWHONEYWALL_RUN=yes»
e aAloyn tov HWHPOT_PUBLIC_IP dievBdvoewv og

«HWHPOT_PUBLIC_IP = XXX.XXX.XXX.10, XXX.XXX.XXX.11,
XXXXXXXXKL2, XXXKXXX XXX, 13, XXX XXX XXX 14,
XXXXXXXXXK.L5, XXXXXXXXX.16, XAXXXKXXXX.17,
XXXXXXXXXK.L8, XXX XXX XXX.19, XXX XXX XXX.20,
XXXXXXXXXK.30, XXXXXXXXX.40, XARX XXX XXX.50,
XXXXXXXXX.60, XXX XXX XXX, 70, XXX XXX.XXX.80,
XXXXXXKXXXK.93, XXXXXXXXXK.94, XAX XXX XXX.95,
XXXXXXXXXK.96, XXX XXX XXX.97, XXX XXX XXX.98,

XXX XXX XXX.99, XXX XXX XXX.100, XXX XXX XXX.105»

e opoimg yio to wedio twv HWDNS_HOST dievbiveemv e

«HWDNS_HOST = XXX.XXX.XXX.10, XXX . XXX.XXX.11,
XXXXXX XXX 12, XXXKXXXXXK.13, XAXKXXK XXX 14,
XXXXXXXXXKL5, XXXXXXXXX.16, XXX XXX XXX.17,
XXXXXXK XXX 18, XXX XXX XXXK.19, XXX XXX XXX.20,
XXXXXXXXXK.30, XXXXXXXXX.40, XXX XXX XXX.50,
XXXXXXXXX.60, XXXXXXXXX. 70, XARXXXX.XXX.80,
XXXXXXXXXK93, XXX XXX XXX 94, XXX XXX XXX.95,
XXXXXXXXX.96, XXX XXX XXX.97, XXX XXX XXX.98,
XXX XXX.XXX.99, XXX XXX.XXX.100, XXX . XXX.XXX.105»

e OAOyn TOV €0MTEPIKOL SIKTOOL o©To, omoio ovikovv ta  honeypots og
«HWLAN_IP_RANGE = XXX . XXX.XXX.0/24»

e oMayn tng broadcast IP  dwebbvvon oe «HWLAN_BCAST_ADDRESS =
XXX XXX XXX.255»
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o oMoyl TOV emTpenduevev cvvdécemv omd to honeynet mpo¢ to dwadikTvo
«HWTCPRATE = 60 HWUDPRATE = 200 HWICMPRATE = 300 HWOTHERRATE
= 50»

o cwoaywyn IP dwedbvvong ywo ™ Swyeipon «HWMANAGE_IP =
YYY.YYY.YYY.151»

o cloaywyn mpoemheyuévng oevbuvong (default gateway) ywo v IP Swyeipiong
«HWMANAGE_GATEWAY = YYY.YYY.YYY.16»

'O)eg o1 vmoLouTeg emA0YEC droTnprOnKay 101eC.

Téhog, yia Vv évap&n g Aettovpyiog Tov EKTEAEGTNKE 1) EVTOAY| /usr/local/bin/hwctl

-s -p /etc/honeywall.conf
19 a0 $ 400 -

Honeywall Login

The Honeynet

] ERCEIL

User Name:

Password:

Login

Ewova 4.13: Apyikn) 6elida npéoPaong oo Walleye péow https

IMapamdvo meprypdenke n Aettovpyia tov honeywall kot tov epyaleiov tov. To Walleye, o
Ypapikd mepPdilov, cvvdvaletoar pe 1o Management PC yia 1t Swyeipion ko
noapopeTporoinon tov honeywall. To Management PC ypnowonotei t demaen (interface)
eth2 tov honeywall eite pe dueon obOvdeon eite amopoxpvopéva. Ot vanpecieg mov
YPNOLOTOOVVTOL Yo TN ovvdeon eltvar o HTTPS 1 to SSH. Katd v dwopdpewon tov
apyeiov pvOuicewv honeywall.conf avoeépbnke m ecaywyn evog diktdov cto omoio
emutpéneton 1 Sroyeipon YYY.YYY.YYY.0/24. Xvvenmg, yio va emtpanel oto Management
PC n gicodog ko apa 1 diayeipion tov honeywall tov §60nke o IP dievBovvor g popeng
YYY.YYY.YYY.150. Onwg givor Tpopavig vadpyel Kot kodkog yia v eicodo oto Walleye
7ov opiletor TNV TPAOTN Popd g ovvoeong. H ewdva 4.13 deiyvel v apywkn cerido 6oL
{nreiton 0 kKwdKdC TpdoPacng katd TV amonelpo cvvdoeong uésw HTTPS atn dievbuvon ya
™ Swyeipon, YYY.YYY.YYY.151, onhodn https://YYY.YYY.YYY.151. Yrdapyer BERara

Kot 0 Tpdmog Tov SSH, add dev eivan to 110 Poiikdg ko e&umnpeTicdg pe avtov tov HTTPS
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KaBmG OAEC Ol EMAOYEG TOpAETPOTOINGNG YivovTol AL LEG® TG YPOUUNS EVTOA®Y (GO Vo
YPNOWOTO0VE Gpeso Tov voAoyloth tov honeywall) kat oyt evog gvydpioTov YPOPIKOD
nepPdAiovrog.

Ta YopaKTINPIGTIKA TOL VTOAOYIGTH TOL YpNoomoOnke mg Management PC givat:

Ag1rovpykd oot Windows 7 SP1
Mviun RAM 4GB
Y1 pog Aiokog 300GB

Mivokog 4.7: Xapaxtnpietikd vroioyietiy Management PC

4.4 Meraywyéog

2 GUVIOUN TEPLYPAPT] TOL TPONYOVUEVOL KEQOAXIOV ovopépnke TG O UETOYOYENS
(switch) etvor por MAEKTPOVIKY GLOKELN] TOL YpNolomoleital ywo T obvdeon UeTaEd
GLOKELVMV OTO diKTLO VTOAOYIGT®Y. To HOVTEAO TIOL YPNGUOTOMONKE GTN TEIPOUOTIKY

daraén eivon Cisco Catalyst 2950 Series Switches.

eth0
Honeywall
th2

EC

eth1 Management
PC
switch
K.:ﬂ&
Dionaea Armun Kippo Glastopf

Ewova 4.14: Metayoyéag




H endpevn ewcodva avikel 6TOV PLETAYWOYEN TOV YPTCLLOTOMONKE GTO TEIPALLAL.

Logical Logical
port-channel port-channel
1 I‘|

!H
- _.Z—X.J_Channelﬂ roup '_.'I_I".__'D

binding

BhE36

T GBIC module
Tv——__ slots
Physical TT—
ports

Ewova 4.15: Metayoyéag Cisco Catalyst 2950

To cuykekpipévo Hoviélo Omm¢ Qaivetol Kol amd TV mopamdve swova dwobétel 24 Fast
Ethernet 8vpeg (10/100 ports) kot 2 GBIC Modules (1000BASE-T).

INa 1t ypnowomoinon ToL ©TN TEWPAUOTIKY] SATAEN YPEWGOTNKE OOUOPPOOT] TOV
gpyootaclok®v tov puOuicemv. Ot gvTolég MOV EKTEAESTNKAY HETG TNV GUVOECH TOV GE

oeplaxd tepuatiko (serial terminal) nrov:

vio, petdBaon oe privileged EXEC mode

switch> enable

sloay®yn KoduoL yio uetdBaon ot privileged EXEC mode

Password:

via petdBaon og global configuration mode

switch# configure terminal

onuovpyio Vlan2, Vlanl vrdpyst nén amd 11 £py0oTaotokes puiuicelc

switch (config)# vlan 2

via emotpoen o€ privileged EXEC mode

switch (config)# end
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via petdBaon og global configuration mode

switch# configure terminal

via petdBaon og interface configuration mode yio tic tpdtec 12 interfaces

switch (config)# interface range FastEthernet0/1 - 12

ot interfaces va yivovv tHmov access

switch (config-if)# switchport mode access

ot interfaces va avfikovv oo Vlanl

switch (config-if)# switchport access vlan 1

via emotpoon os privileged EXEC mode

switch(config-if)# end

via petdBaon og global configuration mode

switch# configure terminal

via pnetdBaon og interface configuration mode yio tic tehevtaicc 12 interfaces

switch (config)# interface range FastEthernet0/13 - 24

ot interfaces va yivovv thmov access

switch (config-if)# switchport mode access

ot interfaces va aviikovv oo Vlan2

switch (config-if)# switchport access vlan 2

Me v olorAfpwon g Slopdpemang Tov puduicewyv, Exovue Katagépel T dnuovpyio VO

Vlans, 6mov oto Vlanl oavAkovv ot dddeka mpmteg (1-12) demapéc kot oto VIan2 ot

terevTaieg dmoeka. (13-24). Xtig diemapéc 1 kot 3 cuvdéovpe To SadIKTVO KoL TNV EEMTEPIKY

diemapn (eth0) Tov honeywall, avtictoyya. Xtig diemapég 13, 16, 17, 18, 19, 20 cuvééovue tnv

gomtepikn demagpn (ethl) tov honeywall, to Kippo, to Glastopf, to Dionaea ka1 to Amun,

avTicTolyaL.
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Hoapovoiaon Anoteieouatwy llepauotos kai

2vunepdouato

5.1 Heprypapn Kepoaiaiov

A@Qov TmeplypAeNKE AEMTOUEPMG T TOpeiol TOL TWEPAUATOG, OTO KEQOAN ovtd Oa
TOPOVGLOCTOVV TO. AmoTEAESHATE Tov. Ot KoTaypogés tov teccdpmv honeypots kot tov
honeywall 6o peietnBovv, Ba oyolaotovv kat Ba cvykpiBovv pe to. amoteEAéopaTa NG

perétng g ENISA katainyoviog mapdAinio 6€ GTATIOTIKE OTOTEAEGUATO.
5.2 Amotreléouara Honeypots

To zmeipapo mpaypotomomdnie yo 39 pépeg (1 @efpovapiov 2015 — 11 Maptiov 2015) ot
T dedopévo Tov TEPANATOC amobnkevtnkay oe apyeior 10gs. Avalvoviog avtd ta apysio

odnynOnkape oto exdpueva amoteAécpato yio 1o Kabe honeypot Egxwpiotd.

5.2.1 Karaypagi Kippo

Avatpéyovtog otov kataroyo (directory) /home/kippouser/Kippo-0.5/1og cuvavtaue apyeio

Kippo.log ta onoia mepiéyovv TANPOQOPIES GYETIKA e TPOGTAOEIES KOKOBOLA®Y YPNOTMV VO
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ovvdeboov oto Kippo y kdbe pépa tov mepduatoc. To omoteAéouata o610, Omoio

KOTOATYOVLE LE TNV OVOAVGOT TV OE00UEVMV EIvaL:

Honeypot Kippo

IP d1e00vuvon oty omoia «akovEyy XXX XXX XXX.96
®vpa otV omoia «aKoHELY 22

Yvvohikég mpoonddeieg mapafioons pécw 11660

SSH

ZUVOMKEG EMTUYNUEVEC TPOCTADELES 187

napaPioacnc pécm SSH

IMivokog 5.1: Aroteréoparo kotaypapis Kippo

‘Eva. moAd pikpd mocooto, g taéng tov 1.6%, xoatdeepe vo, mopoPidost to pumydvnuo
tonoBeTdvTog ToV cuvdvacud root/123456 (username/password). Ouwmg, akopo Kol 6 aVTEG
TIG TEPIMTTAOCELS, O KAKOPOVAOG ¥pNoTNG META TNV emruynuévn mapaPiocn e&nibe omd o

GUOTNHO XOPIG VO EKTELECEL KATOL0L EVTOAT. Mo EMITUYNUEVT] OAAG KOL U0 OTTOTUYNEVT

npoondfero mapaficonc tov Kippo eaivetol mapakdto.

Ewdéva 5.1: Zriypotono apysiov kataypagig kippo.log
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5.2.2 Karaypapn Glastopf

Yy mepintoon tov Glastopf, o1 kataypagés Tav yeyovotwv yivovtar o apyeia 10gs otov
katdAoyo /usr/local/honey_glas/log. Ta apysio avtd pe Tig TANpoopieg npog enelepyaciol

éyovv v ovopooia glastopf.log. H avéilvon tov dedopévov pog odnyel ota emduevo

ATOTELEG AT
Honeypot Glastopf
IP d1e00vvon oty omoia «akovEDy XXX XXX XXX.94
®Vpo. GTIV OO0 KOKOVEL 80
Yvvohkd HTTP artrparto (requests) 409
IMivokog 5.2: Anoteléopara koroypopns Glastopf
GET armuora 340
POST autfuato 48
HEAD attipata 21
Yvvolkd HTTP artjpota 409

MMivokog 5.3: TYmog http evtnqparov

2 ovvéyswn mapovcstalovtor Kamol oTIypoTuTo omd To. apyelo KaToypagng, Omov

mapotnpovvtol crtipota GET, POST, HEAD kot to mepleyopevo avtmv.

Ewova 5.2: TlpoondOeia 6Hhvogons o€ Loyaproopno

H swdva 5.2 mapovoidlel wo andnepo tov emttiféuevon va cvvdebel (login) oe xdmoto
Aoyapraopd. Amd TV GAAN, 1 emopevn ekdva 5.3 deiyvel TV Tpoomdheld TOL Vo ATOKTIGEL
apyeio Tomov .php. Xapaxtnpiotikny kivnon g enibeong o Evav eEumnpetnt wotod (Web
server) givau va ovalntoet Tov katdroyo phpMyAdmin (epyaleio dayeipiong tng MySQL).

To Glastopf, Lowdv, Tpooeépet avth T duvatdTTO 6TOV EMTIOEUEVO.

Ewdéva 5.3: TIpooraBsio amdknong apysiov .php
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f 1 dorks into the database.

£ 1 dorks into the databage.

Ewoéva 5. 4: TIpoonddero amoxtnong apyciov robots.txt kol aepieyopevo avtod

To Glastopf mapéyel otovg emtibépevovg to apyeio robots.txt, Evo modd dnpoeilég apyeio
GTOVG EMTIOEUEVOVS, OTTMG PAIVETOL KOl OO TNV Topandve ewova. To apyelo avutd amoterel

0dnYo v to. Web robots yio to 1 pmopovv va enicke@todv o€ pia Tomobecio.

5.2.3 Karaypapn Dionaea

210 TPONYOVUEVO KEPAAOLO avapEPONKe M ypnon mepiocotepmy amd uia IP dievbuvon
(xpnon ko Alias IPs) yio v xataypaen| emBécemv oto Dionaea kot GuYKEKPIUEVE GUVOAIKA
14. Eniong, ot vinpecieg mov €E0LOIOVOVTOL EIVOL TAPOTAV® 0o pio, Gpo Kol TEPIGGOTEPES
nopteg oTIg omoieg avapével embéoels. To apyeio xataypagrng dionaea.log Bpicketar crov
Katdloyo /opt/dionaea/var/log/ ko eivon apketd peydro o péyeboc. Ta amoteléopata ToL
TPOEKLYAV amd TNV aVOALCT TOV TANPOPOPIOV OV GLAAEYTNKOV cLVOWilovTal GTOLG
ENOUEVOVS TIVOKEGS:

Honeypot Dionaea

XXXXXXXXX.93, XXX XXX XXX.99,
XXX XXX XXX.100, XXX XXX.XXX.105,
XXXXXXXXXK.16 — XXX XXX XXX.19,
XXX XXX XXX.30, XXX XXX XXX.40,
XXXXXXXXX.50, XXX XXX XXX.60,
XXXXXXXXX. 70, XXX XXX XXX.80

IP d1e00vvon 6ty omoia «aKovEDy

®vpa otV omoia «aKoVELY 445, 80, 443, 21, 69, 1433, 5060
Yuvolikég mpoomabeieg emifeong 300502

ZUVOMKEG EmTUYNUEVES TPOGTADELES 60710

enifeong

MMivaxoeg 5.4: Anoteréiopata kataypapis Dionaea

84




IP d1e00vvon

2OVoMKEG TPOSTAOELES

YOVOMKEG EMUTOYNUEVES

enifeong npoondOereg emiBeong
XXX XXX.XXX.93 21069 4157
XXX XXX.XXX.99 21931 4214
XXX XXX.XXX.100 21138 4087
XXX XXX.XXX.105 21471 4226
XXX XXX.XXX.16 21556 4402
XXX XXX.XXX.17 21176 4225
XXX XXX.XXX.18 22128 4967
XXX XXX.XXX.19 21292 4327
XXX XXX.XXX.30 22128 5132
XXX XXX.XXX.40 21868 4544
XXX XXX.XXX.50 21242 4097
XXX XXX.XXX.60 21207 4101
XXX XXX.XXX.70 21035 4107
XXX XXX.XXX.80 21261 4124
2Hvoro 300502 60710
Mivaxag 5.5: Xvvdéoeig ava IP dievOvoven
Iépteg Yuvolkég Tpoonafeieg | Xuvolkég emToynpéveg
oUVOEDT|g npoomadeIeg GUVOESG
445 35957 35956
80 14259 14259
443 0 0
21 733 733
69 233 0
5060 70 70
1433 8520 8520
>Hvolo 59772 59538

IMivakag 5.6: Zovdéeelg ava wopto (Yo Tic TopTeS TOV omoicv To Dionaea

ora0éter Tpooopoimon)
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O mivakog 5.6 avoeépetal 6Tig LANPESieS 1 TPMTOKOALL OV Tpocopoldvel to Dionaea,
dniaor: SMB, HTTP, HTTPS, FTP, TFTP, SIP, MSSQL. Avtifeta, o mivakag 5.7 mov
axkolovBel avapépetor o€ mOPTES Yoo TIg omoieg To Dionaea dev dabétel kamola Aettovpyiol
v aAAnAenidopaon. Ot o yveoTEG amd AVTEG AVIKOVY GE VINPEGIEG 1| TPOTOKOAAL OTMG:

MySQL, HTTP alternative, Microsoft RPC, SSH, Microsoft RDP, Telnet.

Iéprec YuvoMkég Tpoonafeieg | XUVOMKEG emTOYNNEVES
oOvdEsTg nPocnaOcIEg GVVOESTS
3306 1025 1025
8080 8311 0
135 111 111
22 8362 0
3389 5885 0
23 21040 0

Hivaxag 5.7: Xvvdécerg ava opta (Y1a TIS VITOLOITES - EKTOS TPOGONOIMGG)

Ta endpevo otrypidtomo, and to dionaea.log divovy pia eikéva Tov emBEGEMYV TOV KOTAPEPE

va koToypayet to Dionaea:

Ewova 5.5: Zriymoétona apysiov kotaypaeng dionaea.log

5.24 Kazaypapn Amun

Onwg kol otnv nepintwon tov Dionaea, to Amun «okobe og modkég IP digvbivoelg kat
noAMég moptec. Ta apyeio kotoypaedv Tov Amun amotelodviol and moAldv edmv l0gs.
ZUYKEKPLUEVAL, otov  Kkotahoyo  /opt/amun/logs Bpiokovton  apyeic  OmoG

shellcode_manager.log, amun_request_handler.log, exploits.log, download.log. Ta
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OTOTEAEGLLATO TTOV TTPOEKVYAV EMELTO GO AVAALGT] TOV TOPAUTAV® apYEiOV Tapovsidloviat

GTOVG EMOUEVOVG TIVOKEG.

Honeypot

Amun

IP d1e00vvon 6ty omoia «aKovELY

XXXXXXXXXK.95, XXX XXX XXX.97,
XXXXXXXXXK.98, XXX XXX . XXX.20,
XXXXXXXXX.10 = XXX XXX XXX.15

®vpa otV omoia «aKoHEL

445, 110, 135, 139, 443, 8080, 80, 25, 23,

3128
2UVOMKEG TPOoTAbEEG CUVOEDT|G 15853
YUVOMKEG eEmTUYNEVES TPOGTAOELES 1537
GUVOEDTG
ZuvoAlika exploits 52

Mivaxag 5.8: Arotedéopato kataypaeis Amun

IP d1e00vvon Yuvolkéc Tpocmadeieg Xuvohkég exploits
oOvogoNg

XXX XXX.XXX.95 1665 20
XXX XXX.XXX.97 1411 2
XXX XXX.XXX.98 1791 2
XXX XXX.XXX.10 1728 3
XXX XXX XXX.11 1855 15
XXX XXX.XXX.12 1474 2
XXX XXX XXX.13 1474 2
XXX XXX.XXX.14 1427 4
XXX XXX.XXX.15 1569 1
XXX XXX.XXX.20 1459 1

ZHvoro 15853 52

Hivaxag 5.9: Xvvoéoerg ava IP d1ev0vvon
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2T ovvéxeln, @aivovtal kdmoto otrypuotoma omd to. apyeion exploits.log, download.log,

amun_request_handler.log, shellemulator.log:

Ewoéva 5.6: Zriypiotomo apysiov kataypagig download.log
Xy €1kova 5.6 Topotnpeital n kotaypagn vog worm tov blaster.
Mopokdto otnv akolovbei o Tpoondbeio evog emitiBépevou va expetorievtel tny DCOM

Vulnerability mov «akoven ot 60pa 135.
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Ewova 5. 7: Ztrypotomo apygiov kotaypais exploits.log

ITéA1 to worm blaster péoa and to apyeio shellemulator.log.

Ewova 5.8: Zriypotomo apyeiov karaypagng shellemulator.log

H swova 5.9 deiyver odpwon (scanning) Bupdv oadld kot Tpocnddeia KUETAAAEVONC KEVOVY

acpaAeiog mov oyetiCovrat pe o CGI .

Ewdéve 5.9: Zriypotono apysiov kataypagiig amun_request_handler.log

5.3 Anoreiéouara Honeywall

A@ob mapovcibdotnkay ta omoteAéopato kobevog honeypot, oty evotmra ovty O

akoAlovOnoovy amoteréopata omd to honeywall péoa amd mivakeg Ko oynuata.

Apykd, o emdpevog Tivakog Topovctdlet tig IPS twv honeypots pe tig cuvolikég Tpoondfeieg

GUVOEDT|C TOV EMTIOEUEVOV:
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Honeypot P Yuvolkég Tpoomadeleg
emiBeong
XXX XXX.XXX.105 49138
XXX XXX.XXX.100 49084
XXX XXX.XXX.99 55740
XXX XXX.XXX.98 46208
XXX XXX XXX.97 45475
XXX XXX.XXX.96 66369
XXX XXX.XXX.95 50509
XXX XXX.XXX.94 38846
XXX XXX.XXX.93 50466
XXX XXX.XXX.80 48705
XXX XXX.XXX.70 50898
XXX XXX.XXX.60 49049
XXX XXX.XXX.50 49259
XXX XXX.XXX.40 50490
XXX XXX.XXX.30 51031
XXX XXX.XXX.20 45601
XXX XXX.XXX.19 48613
XXX XXX XXX.18 50769
XXX XXX.XXX.17 48117
XXX XXX.XXX.16 49226
XXX XXX.XXX.15 47084
XXX XXX.XXX.14 48844
XXX XXX XXX.13 46997
XXX XXX.XXX.12 48045
XXX XXX XXX.11 46996
XXX XXX.XXX.10 48605
Z0voho 1280344

IMivokog 5.10: Kataypagn embéocwv ava IP diev0vven amd honeywall

90




Yuvolkég Tpoomadeleg

Honeypots sovdsonC MNocooto eni Tou cuvédou
Kippo 66369 5.18%
Glastopf 38846 3.04%
Dionaea 700765 54.73%
Amun 474364 37.05%
Zvvoro 1280344 100%

IMivaokag 5.11: Kataypagn emOéoswv ava honeypot aré honeywall

Ytov emduevo mivako moapovotdlovtalr ot 15 moOpTeC UE TIG TEPIOCOTEPES GUVOALKEG

npoonabeieg emibeong mov dEyTNKOY:

IIépteg (mpmTéKOALO 1) YXvvomkég TpoondOeieg
vrnpesia) — IHocoot6 emi Tov cvvérLoV
445 (smb) 179406 14%
5060 (sip) 148778 11.6%
23 (telnet) 108842 8.5%
22 (ssh) 66825 5.2%
80 (http) 59342 4.6%
1433 (mssql) 48880 3.8%
8080 (http alternate) 38282 3%
3389 (ms-wbt-server) 29008 2.3%
443 (https) 25817 2%
1900 (ssdp) 19092 1.5%
3128 (squid) 17386 1.4%
53 (domain) 14660 1.1%
25 (smtp) 13605 1%
123 (ntp) 12309 0.96%
135 (epmap) 10535 0.82%

Mivaxag 5.12: O 15 wopTEg pe TIC TEPLEGOTEPES EMOETELG
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21 ovvéyela maporifetor mivakag pe tig 15 IP drevbvvoelg and tig omoieg degnybnoav ot

TEPLocOTEPES EMBETELC:

2 OVOMKEG
IP d1e000vosig npoomaOsieg Xaopo Ipoéievong Moooté ent
J— TOV GVVOAOL
222.208.63.39 175140 Kiva 13.6%
192.151.154.82 74831 HITA 5.8%
218.77.79.43 33705 Kiva 2.6%
61.240.144.66 20644 Kiva 1.6%
194.177.211.145 10522 EALGSa 0.82%
185.43.217.4 9560 Hvouévo Baoiieo 0.74%
83.168.214.181 8967 Zovndia 0.7%
61.160.224.130 8751 Kiva 0.68%
61.160.224.129 8727 Kiva 0.68%
61.224.37.30 8595 ToiBav 0.67%
31.148.219.90 8594 OMavdio 0.67%
61.240.144.67 8378 Kiva 0.65%
197.44.206.85 8013 Atyvmtog 0.62%
61.160.224.128 7835 Kiva 0.61%
195.154.171.64 7335 FoAAio 0.57%

Mivaxag 5.13: O 15 IP d1e000vesig ano Tig omoisg Eekivijoay o1 TEPL66OTEPES
embéoeig

Evd o emduevog divel Tic 10 ydpeg pe 10 mo vynid mocootd embécemv ava yopao (amd v

omoia e&amolvovTar):
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Xaopa [poéievong ocooTo £mi TOL GVVOLOV
Kiva 23.2%
HITA 10.5%
OMowvdia 2.2%
Taifav 1.8%
EXLGSa. 1.1%

ToaAAia 1%

Hvopévo Bacikelo 0.7%
Joundia 0.7%
Pwola 0.6%
Alyurttog 0.6%

Mivaxag 5.14: O 10 yopeg pe to peyordTEPE T0606TA eEAmOLVONG eMiBeoNg

Xpnowonowovtag ta gpyaieio tov honeywall, propéoape va e€dyovpe ki GAlo xpHoiua

ototyeio oYeTIKA pE TG embEoElg oLV Kataypdonkav. Me 1o gpyareio POf katéotn dvvarh n

YVOON TOV AEltovpyK®V cvotnudtmv (OS) mov ypnoionodnkoy omd Tovg ETTIOEUEVOLC.

O emduevog TivaKog Ogiy Vel TL AELTOVPYIKO XPTCLLOTOIONKE KOl TOGES POPEC,.

AELTOUPYLKO cuoTnUa AplBUOG epdaviong Mooooto emi Tou cuvoAou
Windows 486475 7.22%
Linux 213432 16.45%
Solaris 135 0.0046%
SunOS 509 0.017%
FreeBSD 135 0.0046%
OpenBSD 39 0.0013%
Redline 9 0.0003%
ExtremeWare 112 0.0038%
Novell NetWare 374 0.013%
Ayvwoto 2256137 76.29%

Hivakag 5.15: A£1TovpyIKE CVCTHNATA TOV YPNGLUOTOONKAY KATA TIS

embéoeaig

Kot omv dAAn oelido o ewova amd to honeywall 6mov @oivovtor ta Asitovpyikd

GUGTHHOTA TOV EMTIOEUEVOV.
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Ewova 5.10: ZTiypiétomo 6700 QaivovTal To, AELTOVPYIKE GUGTINATA

Eniong, ta epyaieia Snort kot Snort-Inline pag divouvv tn duvatdTTa Vo TOpATPGOVUE KOt

Vo LEAETNOOVUE TTEPiEpYES CUUTEPLPOPEC. AVTEG eviomilovTal and T dVO TUPATAVE EPYUAEiQ

(1e ™ gpNoN VIOYPUE®OV) Kot Katoypapoval oto avtiotoryo apyeio (10gs). Ot emdpeveg

€1KOVEG Ociyvouv emBéoelc o1 omoieg evtomicTnKavy:

Ewéva 5.12: Enifcon o Web-11S g&uanpentn (snort)

O1 ewcoveg 5.11, 5.12 deiyvouv embécelg og dvo e&umnpetntég Tig omoieg To Snort katdpepe

vo. gvtormicel. H brute-force emifeon otov Microsoft SQL avagépeton o pio e&avtAntikn
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doKiun mhavdY ovoudtmv xpnot (1 KOdIK®OV) pe okond v npdcsPacn ctov eEumnpeTnTy.
Amo v GAAn, 1 emiBeon otov Web-1IS éyel og oxond ) mapamidvnon tov gEumnpetn
péom alhoyng tov url ontipartog (m.y. n Tpoodnkn oto téhog Tov Url 1o «Translate: f»). ‘Etot
o lIS dev Ba ratapéper va otédel to apyeio mov {nreiton o1 COGTH UNYOVH KEWEVOD

(scripting engine) yw eneepyacia, oAld Oa otolel 6TO TPOYPOUUN TEPUYNONG TOL

KAKOBOVAOL YPNOTY.

Ewoéva 5.13: Zapoon TCP kar UDP Ovpav (snort)

IMopamdveo @aivetor po odpoon (scanning) yio v edpeon Bupdv TCP, UDP mov eivor

OVOIKTEG DOTE VO UTOPEGOLY TPOYMPHOOVV GTO EMOUEVO Ppa Tng enifeong Tovg.

Ewoéva 5.14: Tapoon péco® NMap (snort)

Al\o évo otrypdTLTo TOV SNOrt 6To omoio PaiveTal N GAPMON YO AVOIKTEG TOPTEG LEC® TOV

gpyoreiov NMap avti ™) @opd.

Ewova 5.15: Amootoiy avtiipatog SNMP (snort)

H ewdva 5.15 deiyver wo edomoinon tov Snort yuo pio, amootodn) evog TCP moakétov ot
Bvpa g vanpeciag Ttov SNMP TpwtokdALoL (161) TEPIUEVOVTAG ATTAVINGT Y10 VO GUVEXIGEL

v enifeon.
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Ewova 5.18: Anonepa nposfoaons os PHP eénmnpetnti (Snort)

O mapambve Tpelg ewkdveg dsiyvouv emiBéoeig otovg eévmmpetntéc Microsoft Terminal,
SMB/NetBIOS kot PHP. Xt mpotn omd T1c Tpelg embioelc @aiveton m embopio tov
KAKOBOVAOL YPNOTN Y10 TOV OTOUAKPLGHUEVO EAEYXO TOL VITOAOYIGTH, GTI O0EVTEPN W10, ETIONG
amonEpo TPOGPACT G GE VIOAOYIOTH eKUETAAAELOUEVOG TO gvdAmTO IPC (cuvnbmg amotelel
npoPinua oe Windows Aertovpyikd ocvotfiuate). H televtoio swova meptypdpst v
aviyvevon o tpoonabelo eKUETOANEVONG EvOG KevoD acpaleiog (vulnerability) oty PHP
epopuoyn Mediawiki, mov oyetileton pe tov pun avotnpd EAeyyo g €16080V Tov Yprotn. O

emrtifépevog, Aoumdv, umopel va exterécel PHP kddwa kot va aroktiost PHP apyeia.

H enduevn ewodva eivar n ypnion tov epyaieiov Snort-Inline, to omoio eviomices kot
amayOPELOE TNV EMKOV®Vio, Tov honeypot pe kdmolo cdotnua extdg honeynet. TIpogavmg To

EMOUEVO LMVLLUO TOIPLOEE LLE KATOL0 VTTOYPOPT.
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Ewcova 5.19: Aviyvevon kol amayopevon emkotvoviag and honeypot tpog dilo cvoTnna

(snort-inline)
5.3.1 ZXratietiki Ancikovien twv Anoteleocudrwy tov Honeywall

Ta amoteréopoto tov honeywall, mov mpoékvyav mapamdved, Oo TOPOLOLOGTOOV GE

GTOTIOTIKA VPP LOTA.
INo t1c ovvolikég embéoelg oe kabe IP dievBvvon tov wivakae 5.10 mpoxvmtel T0 EXOUEVO

YPOPN UL

i} — 48605

1l ., 4B9og

A2 — 48045

13 — 45997

14 — 48844
A5 I < 7 (1H

A6 — 49226
A7 — 48117

18 — SO7E9
A9 — 48613
20 . 45501

30 — 51031
A0 . 50450
50 — 49259
B0 — 45045
A0  SOESE
B0 — 48705
593 . 5156
a4 — 38846

85 — S0509
oG | ———  5H3 e
a7 — 45475

O . 45208

899 — ELe74a0

100 — 49084

105 — 49318

L | | u

Ipéonpa 5.1: EmBéoelg ava 1P XXX XXX XXX

Evd yio tig emBéoeig avd honeypot tov mivakae 5.11 givor avtd g emdpevng oeiidog:
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I'paonpoa 5.2: EmOéosic ava honeypot

Cpaonpa 5.3: EmOéosig ava nopta

Yt0 ypaonuo 5.3 mapovoidfovior ot embécelg avd mopto (VInpecio) tov mivako 5.12.
Yuykpivovtag TO pHE TO OMOTEAECHLOTO TNG EMOUEVNG  E€KOVOC (L €pevva  TOV
www.statista.com), mov anotelohv GTATIGTIKA TOL Tpitov TpLunvov Tov 2014, PAémovue Ot
Kol 6T0. 600 LILAPYOVV TEPITOV 01 1d1EG TOPTEG, OYL Ke TNV 1010 oelpd PEPata aAld Kamoleg pe

mapopole tocootd (80, 8080, 1433, 3389, 443).
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23: Telnet

445: Microsoft-Ds

B0 WWW (HTTR)

1433 Microsoft SOL Server

3389: Microsoft Terminal Services

8080 HTTPAlternate

Part: Part Use

22:55H

443 55L (HTTPS)

3308: My50QL

8088 Radan HTTP

Various: Other

0% 10% 20% 30% 40% 50% 60% 70%

Percentage of attack traffic

Ewéva 5.20: EmOécsig ava mopto yia to Q3 tov 2014

To ypaonua mov akorovbei cuvoyilet Tig 10 yodpeg amd Tig omoieg Eekivnoay o1 TEPIGGOTEPES

embécels.

I5,00% | flva
23,20%

20,005

5,00% :

Maviia o iBév
220%  gne EMaba  radia  aphia FounSia Puwoin Alyumrog
110% 1% 070% O070% 060% 060%

0,00%

I'paonpa 5.4: Xopeg npoérevong embécewv
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IMo to Aettovpyikd cvathipate Tov mivaka 5.15, Tov ypnoipomoinoay o1 emTBEépeEVOL KATd TIg

emBécelg Tovg, akolovbel To emdevo Ypapn oL

Novell NetWare
0,013%

ExtremeWare
0,0038%
Redline
0,0003%

Cpaonpa 5.5: Asrtovpyikd cvotipote emTiOEpEvOV
5.4 A&oloynon twv Honeypots ko Lvyxpion ue tn Meiétn

s ENISA

Yty tedevtaia ot evotnto Ba tapovoiaotel o aoddynon tov teccdpov honeypots mov
YPNOLOTOONKOY GTNV TOPOVGH OITAMUATIKY €PYOCIO KOl U CUYKPLOT GYETIKA LE TO
ovpmepaopata e épevvag ¢ ENISA «Proactive Detection of Security Incidents 11 —

Honeypotsy.

54.1 Aé&oiéynen Kippo

To Kippo amotédeoe éva mold amodotikd honeypot. H gykotdotoct] Tov Kot 10 6THSIUO TOV
NTOV €0KOAO KOl GYETIKA YPIYopo, eved 1 PifAloypapic. Tov 0pKETE KOVOTOINTIKY Kot
evnuepopévn (updated). To tedevtaio TpokvATEL KO ad TO YeEYovog s to project Kippo
TopapEVEL gvepyd. Meyddeg avaykes g mOPOLG OEV VIAPYOLV. ZNUOVIIKA YOPOKTPLOTIKA
TOL OTOTEAOVV 1 duvatdTNTO KOTOYPaPnS o€ (@VTOVO ¥pOvo KOl TOG TO GUGTIUO OV
TPOCPEPETAL GTOV EMTIOENEVO gival apketd peolioTikd. Ot Kataypagég Tov NToV EKTEVEIS (M
wopTo 22 givor apKeTd SNUOPIANG) ALY EVKOAWMC SLOYELPICIUES Y10 TEPOUTEP® ALVAAVOT).

Ta mopamdve CUUTEPACLOTO £PYOVIOL GE GULUPMOVIO HE TO AvTIoTOUKM NG MEAETNG NG

ENISA, n omoia ovagépetar emmiéov otnv a&lOmoTiol TOV TPOGPEPEL TO GLYKEKPUYEVO
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honeypot axdéua ko og mepmtOoel; fopd EOPTIOL Yo GYETIKA HEYAAO YPOVIKO dtdoTnuo.
Emiong, yivetoaw avapopd ot peydin ypnowwotnta tov oe CERTs (Computer Emergency

Response Teams).

54.2 A&oloynon Glastopf

H eykotdotoon tov Glastopf nMrav opketd omoutntiky Kol 7TopOVGIOCE  OPKETH
TPOPANUATAKIO, EVD M TEPAUTEP® OAUOPPOOT] TOV PLOUICEDVY Y10 TO TEAMKO GTHOIUO TOV
yopaktnpilerar gvxoAn. H PifAoypaeia tov eivar emiong apkeTd mANPNG KoL IKOVOTOLTIKY.
To project givar vd cvveyn e€EMEN Kkat Yo T0 Adyo avtd (0mwg kot to Kippo) dwbéter
Bproypapia evnuepmpévn. Ot kataypagég Tov dev Ntav Ttapa ToArég, oyetilovtay Kupimg
pe ta HTTP aurtqpoto (GET, POST, HEAD) kat pmopodoay vo vrootodv e0KOAN avaAvo).
H avéykn tov og mdpovg tav pkpn.

H ENISA ot peiétn g yia 1o Glastopf copeovel ue tig mapandve andyelg kot tpocbitel
o610 0éua g PipAoypaeiog T SLVOTOTNTU EMIKOWVOVING HECH MAEKTPOVIKMDY UNVOUATOV
(mailing lists) kot kavoiiov IRC yia mepiocdtepn vrootmpién otov ypnot. Emonuaiver ty

emiong peyain ypnoottd tov oe CERTS aAAd kot v 6yt 1060 vyNnAn alomiotio.

5.4.3 A&woloynon Dionaea

Ot dnuovpyoi tov Dionaea £xovv o, oxedov cuvveyn evepyn dpdon kal To Project tov
gvioyveTal Kol evnuep@veTal cuveyme. H amddoon tov eival o mhpo ToA0 vYnAd enimedo Kot
umopel va Tpooelkioel apketég emféoelg kaxodpoviov Aoyiopkod (malware). H avdykn oe
TOPOVG ival PUETPLa. ATd TNV GAAN TAELPA, 1| EYKOTACTOON TOV gival éva Pactkd TpoRAnua
OV ATTOLTEL PEYAAN VITOOVT, V(D Kot 1 PiAloypagia Tov Tapovctalel apketég ealeiyelc. Ta
apyeio Kataypaeng Tov eival Tpoyuatike tepdotio o péyebog kal m emeepyacio Tovg
apkeTd 6vokoln. [evikd, 1 xpnom Tov OgV givar Kot TOAD EDKOAT).

I'a to Dionaea, n ENISA kataiiyel 6to 610 GOUTEPAGHO GYETIKG pe TNV VYNAN amddoon
TOV KOl TNV DYNA0D emmESOV deOUEVOV TOV GULAAEYEL ZVUQE®VEL emiong pe TN dVCKOAN

gyKoTaoToon oV dlafétel ko e€arpel T ypnooTNTO TOL TPOoSPEPEL o€ kibe CERT.

5.44 A&oléynon Amun

Boaoiko mieovéktnud tov 1 peyddn evelié&ia mov dwobétet (m.y. o kabévag pmopel vo ypayet
éva plugin). H avdyxn cg mdpovg givar yaunAn, evéd vadpyst evepyn vmootpién oto project.
H gykotdotacn tov tav n 7o €0koAn amd OAa to, honeypots, evéd katl To0 6TAGIUO TOL NTOV
gvkoho. H amddoon kuudvinke oe wavomomtikd eninedo, Katé€ypaye opkeTEG EMOECELG OV

KOl 1 IKOVOTNTO TPOGOUOIMONG oV S100€TeL glvar Yo, KATOW YV®GTH KeEVA aopoleiog (Tav
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omoimv dpm¢ to eminedo gival apkeTd LYNAO). Meydlo petovéktnua amotelel | PiAoypaeio
TOV, 1) omoia Eivat TOAD TEPLOPICUEVT).

2 pedém g, n ENISA avaeépetal kot aut oTn 1KGVOTOMTIKY TOWOTNTA SESOUEVOV TOV
oLAAEYEL TO AMUN, oAAG KOl GTO YEYOVOG TNG TPOCOUOIMOT G KATOImY KEVOV acpaieiog (ot
oyl vanpeolav). Emiong, coppmvel 6t moAd €0KOAN £YKATAGTAON KOl TO €0KOAO GTHGIUO
mov mpobmoBétel M Aeltovpyio TOL, OAAL KOU OTO HEYAAO LEWOVEKTNUO TNG €AAYLOTNG

Bproypaopiac.
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Enidoyog

6.1 Meiiovrixés Epyaocies

H kamyopia tov vppdikdv honeypots amotelel éva evdiagépov Oiua yio peAAOVTIKY
epyacio. Onmg meprypdonke kot oto dg0TEPO KEPAANLO, TPOKEITOL YO EVAY GUVOLAGUO
YOUNANG Ko VYNANG alAnienidopacng honeypots yia ) Bétiotn aviuetmdnion enBécemy Ko
dayeipion nopwv. To project tov honeybrid aroteiei Eva tétoo honeypot, to omoio pmopsei

va peretnOel kot va a&lodoynOet yio v anodotikdtnTd TOL.
6.2 Xvvown

H dumlopatikny epyocio gixe og otoxo v a&lohdynon tov tecodpov honeypots, Kippo,
Glastopf, Dionaea kou Amun. Ot apywkoi otdyor o1 omoiot giyav tebel oo Eexivnpa ™G
Smlopotikig epyaciog emredydnkav Kabmg:
1. n mopamhidvnon KakOBOLVA®Y YPNOTOV KOl 1 GLAAOYR TANPOQOPLDV  &Yve
TPAYLOTIKOTNTO,
2. o1 TAnpoopieg avtég avarvinkay og éva Pabpd Kol 6T GLVEXEWN GUUTEPACLOTO

eENyOnoav oyetikd pe TIg eMOBEGEIS Kot TOVG EMTIOEUEVOLG,
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3. 10 téooepo. honeypots a&oloyndnkov kol cuykpiOnkay HE TO GLUTEPAGUOTO TNG

perémg g ENISA «Proactive Detection of Security Incidents Il — Honeypotsy.

Soumepoopotikd, to honeypots omotedoVv o evoloQEPOVOO  TEYVOAOYIQ, T omoio
TPOUYUOTIKA UTOPEL VO 0O YNOEL GE UK TPATY] KOTOYpoP] Kot oviivor emifécemv, kol vo
€100YEl KATOWOV OTO TEPAOTIO OEUO TG OOQPUAEING TOV TANPOPOPLOKDV GLGTIUATOV.
Yuvenmg,  evaocyOinon pe honeypots npoteivetal o€ dmolov Exet v embopio va aoyoindei

LLE TOV TOUEN TNG OCPAAELNS.

104




Biplioypagia

[1] ENISA, Proactive Detection of Security Incidents Il — Honeypots, 2012

[2] The Honeynet Project, Know your Enemy: Learning about Security Threats, Addison —
Wesley, 2004

[3] Niels Provos and Thorsten Holz, Virtual Honeypots: From Botnet Tracking to Intrusion
Detection, Addison — Wesley, 2007

[4] TpovAng X. Iodvvng, Merétn Xapning kot Yyning AAMAnAenidpacnc Honeypots, 2010
[5] Avdpéac KovproBéing, Zvotiuato Aviyvevong Embéoswv, 2011

[6] Bactlopavordxng Epuavouni, Honeypots & Acedieia TTAnpo@oplok®dy Zuothudtmy,
2011

[7] Homomdvog Iodvvng, Meiét tov Embéoemv mov Tnpilovtol oe TMaxéta pe Pevdn IP
AevBvvon Anoctoréa (IP Spoofing), 2004

[8] Abhilash Verma, Production Honeypots: An Organization’s View, 2003,
http://www.giac.org/paper/gsec/3585/production-honeypots-organizations-view/105831

[9] Lance Spitzner, The Value of Honeypots, Part One: Definitions and Values of Honeypots,

2010, http://www.symantec.com/connect/articles/value-honeypots-part-one-definitions-and-

values-honeypots

105



http://www.giac.org/paper/gsec/3585/production-honeypots-organizations-view/105831
http://www.symantec.com/connect/articles/value-honeypots-part-one-definitions-and-values-honeypots
http://www.symantec.com/connect/articles/value-honeypots-part-one-definitions-and-values-honeypots

[10] Network Security - Types of Attacks, 2015,

http://computernetworkingnotes.com/network-security-access-lists-standards-and-

extended/types-of-attack.html

[11] Common Types of Network Attacks, 2015, https://technet.microsoft.com/en-

us/library/cc959354.aspx#mainSection

[12] Karen Scarfone and Peter Mell, Guide to Intrusion Detection and Prevention Systems
(IDPS), 2007, http://csrc.nist.gov/publications/nistpubs/800-94/SP800-94.pdf

[13] M. Sudheer Reddy, Intrusion Detection System, 2012,
http://www.slideshare.net/akhilrocker143/579b

[14] Esmaeil Sarabadani, What are Honeypots 21 2012,
https://esihere.wordpress.com/2012/01/26/what-are-honeypots/

[15] Government of the Hong Kong Special Administrative Region, Honeypot Security, 2008,
http://www.infosec.gov.hk/english/technical/files/honeypots.pdf

[16] ENISA, Activities, 2015, https://www.enisa.europa.eu/about-enisa/activities

[17] ENISA, CERT, 2015, https://www.enisa.europa.eu/activities/cert

[18] ENISA, Other work, 2015, https://www.enisa.europa.eu/activities/cert/other-work

[19] CISCO, What Is the Difference: Viruses, Worms, Trojans, and Bots?, 2015,
http://www.cisco.com/web/about/security/intelligence/virus-worm-diffs.html

[20]  Statista, Internet  Security:  Web  attack traffic in 2014, 2014,
http://www.statista.com/statistics/204853/internet-attack-traffic-by-ports/

[21] CISCO, Release Notes for the Catalyst 2950 Switch Cisco 10S Release 12.1(6)EAZ2a,
2007,  http://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst2950/software/release/12-
1 6 ea2/release/notes/OL164402.html

[22] Zam wiki, Kippo SSH Honeypot on Ubuntu, 2014,
http://wiki.khairulazam.net/index.php?title=Kippo SSH Honeypot on Ubuntu

[23] HowtoForge - poustchi, How To Set Up Kippo SSH Honeypot On CentOS 5.5, 2011,

https://www.howtoforge.com/how-to-set-up-kippo-ssh-honeypot-on-centos-5.5

[24] BruteForce Lab’s Blog — lon, Installing Kippo SSH Honeypot on Ubuntu, 2011,
http://bruteforce.gr/installing-kippo-ssh-honeypot-on-ubuntu.html

[25] Digital Ocean Inc. , How To Install Kippo, an SSH Honeypot, on an Ubuntu Cloud

Server, 2014, https://www.digitalocean.com/community/tutorials/how-to-install-kippo-an-ssh-

honeypot-on-an-ubuntu-cloud-server

[26] GitHub — disaster, Kippo - SSH Honeypot, 2014, https://github.com/desaster/kippo

106



http://computernetworkingnotes.com/network-security-access-lists-standards-and-extended/types-of-attack.html
http://computernetworkingnotes.com/network-security-access-lists-standards-and-extended/types-of-attack.html
https://technet.microsoft.com/en-us/library/cc959354.aspx#mainSection
https://technet.microsoft.com/en-us/library/cc959354.aspx#mainSection
http://csrc.nist.gov/publications/nistpubs/800-94/SP800-94.pdf
http://www.slideshare.net/akhilrocker143/579b
https://esihere.wordpress.com/2012/01/26/what-are-honeypots/
http://www.infosec.gov.hk/english/technical/files/honeypots.pdf
https://www.enisa.europa.eu/about-enisa/activities
https://www.enisa.europa.eu/activities/cert
https://www.enisa.europa.eu/activities/cert/other-work
http://www.cisco.com/web/about/security/intelligence/virus-worm-diffs.html
http://www.statista.com/statistics/204853/internet-attack-traffic-by-ports/
http://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst2950/software/release/12-1_6_ea2/release/notes/OL164402.html
http://www.cisco.com/c/en/us/td/docs/switches/lan/catalyst2950/software/release/12-1_6_ea2/release/notes/OL164402.html
http://wiki.khairulazam.net/index.php?title=Kippo_SSH_Honeypot_on_Ubuntu
https://www.howtoforge.com/how-to-set-up-kippo-ssh-honeypot-on-centos-5.5
http://bruteforce.gr/installing-kippo-ssh-honeypot-on-ubuntu.html
https://www.digitalocean.com/community/tutorials/how-to-install-kippo-an-ssh-honeypot-on-an-ubuntu-cloud-server
https://www.digitalocean.com/community/tutorials/how-to-install-kippo-an-ssh-honeypot-on-an-ubuntu-cloud-server
https://github.com/desaster/kippo

[27] Seccentral blog — seccentral, how to install glastopf on centos 6 in a couple of minutes,

no hassle, 2013, http://seccentral.blogspot.qr/2013/02/how-to-install-glastopf-on-centos-6-

in.html

[28] GitHub — glaslos, Web Application Honeypot, 2015, https://github.com/glastopf/glastopf

[29] EDGIS - Emil Tan, Glastopf — A Web-application Honeypot, 2014, http://www.edgis-
security.org/honeypot/glastopf/

[30] Dionaea catches bugs, http://dionaea.carnivore.it/#running

[31] EDGIS - Emil Tan, Dionaea — A Malware Capturing Honeypot, 2014, http://www.edgis-

security.org/honeypot/dionaea/

[32] aldeid, Amunm, 2013, http://www.aldeid.com/wiki/Amun#Prerequisites

[33] GitHub — Jan Go6bel, Amun Honeypot, 2014, https://github.com/zerog/amun

[34] Diatel — doncicuto, https://diatel.wordpress.com/page/3/

[35] Infosanity’s Blog, http://blog.infosanity.co.uk/category/honeypot/

107



http://seccentral.blogspot.gr/2013/02/how-to-install-glastopf-on-centos-6-in.html
http://seccentral.blogspot.gr/2013/02/how-to-install-glastopf-on-centos-6-in.html
https://github.com/glastopf/glastopf
http://www.edgis-security.org/honeypot/glastopf/
http://www.edgis-security.org/honeypot/glastopf/
http://dionaea.carnivore.it/#running
http://www.edgis-security.org/honeypot/dionaea/
http://www.edgis-security.org/honeypot/dionaea/
http://www.aldeid.com/wiki/Amun#Prerequisites
https://github.com/zeroq/amun
https://diatel.wordpress.com/page/3/
http://blog.infosanity.co.uk/category/honeypot/

