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Iepiinyn

O1 emBéoelg o€ HIKTLO VTOAOYIGTAOV GTIC UEPES LOG EXOVV Yivel TOAD GUYVEG.
Amd TG TPOTEG EUEAVIGELS TOVG, GLOTNUATO TTOL OVIXVEDOLV TETOEG EMBEGELCS,
YVootd o¢ Xvotuata Avigvevong Embécewmv (IDS) éxovv avomtuybei yio va
EMAVGOVV TO TPOPANUA aVTO. Xe puKpd diktva €vo pepovopévo IDS sivon emapkég
YL va. aviyvevoel avtég Tig embéoels. Avtifeta, oe peydia diktoa, 6Tov o aplduog
TOV TOKETOV TOV PEOVV PEGO 6TO diKTVO €lvar TepdoTiog, Eva pepovouévo IDS dev
glvor apketd. Xe OVTEG TIG TEPWTTMOELS, £VO KATOVEUNUEVO GUGTNHO OVIXVELOTG
embéce®V pHe TOALOTAOVG aviyveutéc &ivor M ADoM otV aviyvevon TETOL®V
embécev.

O oxomdg avtig ™S OSWAMUATIKAG €pyaciog MTav M avATTLEN  €VOG
KOTAVEUNUEVOL  GLGTNUATOG  aviyvevong  emBécewv. To  ovotqUe 7OV
KOTOGKEVAGTNKE AMOTEAEITOL ATO TOAMOVG AVIXVEVTES OLUGKOPTIGUEVOLG GTO HIKTLO
K0l KEVIPIKOUS KOUPOVE TOV GUAAEYOLV TIG TANPOPOPIEG TOV GTEAVOLV Ol OVIYVELTEG.
O «dBe aviyvevtng sivar vrevBvvog Yoo va emPAETEL VO GUYKEKPIUEVO TUNLOL TOL
owtvov. MoAg aviyvevtel pio emibeom, o aviyvevTtig €WOTOIEL TOVG KEVIPIKOVS
KOpPovg otéhvoviag €va pnvopo mov meptypdest v emifeon. To mpwtdxoAiro
IDMEF emi\éybnie va eivar avtd mov Oo meprypdeet Tig TANpopopiec TG emibeonc.

['o va mpootatevdei 0 kevipikog KOUPOG amd TNV AYN YELTIKOV UNVOUATOV
emifeong, €ywve enéktoom tov mpwtokoOAlov IDMEF ®ote va vrootnpilel ymelakég
vroypaeés. o vo peidoovpe v kivnorn ot1o SIKTvo aAAL Kol GULYXPOVAOS Vi
Aappavoov T TAnpoopieg emibeong meplocdTEPOL Amd £vag KeEVTPKol KOpPol
ypnoporomcoe Ty texvoroyia IP Multicast yio v petaeopd Tov unvoudtov.

[o v vAomoinom Tov KaTavEUNUEVOL GUOTUOTOS aViyvVELOTG EMOECEMYV,
eneléyn to Snort IDS ®g to Aoywopuikd tov aviyvevtn. [l  ocvykekpuyéva,
Kataokevdotnke £va kawvovplo Snort output plugin to omoio £xetl tn dvvatdtnta va,
ypnowonotel to mpmtokoriro IDMEF yia va otéhvel unvipato amd Tov ovigveuTn
GTOVG KEVIPIKOVS KOUPOVC.



Abstract

Attacks on computer networks have become very common nowadays. Since
their first appearance, systems that detect such attacks, known as Intrusion Detection
Systems have been developed to solve the problem. In small-scale networks a single
IDS is sufficient to detect attacks and probably respond to them. On the other hand, in
large-scale networks, where the number of packets across the network is enormous, a
single IDSis not enough. In such cases, a Distributed Intrusion Detection System with
multiple sensors is the solution for detecting these attacks.

The scope of this thesis was the development of a Distributed Intrusion
Detection System. The system that was developed comprises a number of IDS sensors
scattered around the network and central 1DS nodes that collect the information sent
by the sensors. Each IDS sensor is responsible for monitoring a certain part of the
network; once an attack is detected, the sensor must notify the central IDS nodes with
a message that describes the attack. The Intrusion Detection Message Exchange
Format (IDMEF) protocol was chosen to represent the attack information.

To protect the central 1DS nodes from receiving fake IDMEF messages, the
IDMEF protocol was extended to support digital signatures. In order to reduce
network traffic and allow attack information to be delivered to more than one central
IDS node, we used IP Multicast for the transportation of the messages.

For the implementation of the Distributed Intrusion Detection System, Snort
IDS was chosen as the IDS sensor’ s software. Specifically, a new Snort output plugin
was created which is capable of using the IDMEF protocol to send alerts from the
sensor to the central IDS nodes.



Evyoprorieg

Oa nbsha va gvyaplotnom Bepud tov emPrémovta kabnynt) K. BacsiAn Mdayxiopn
Yy T SvVATOTNTO TOV POV £0MGE VA OGXOANOD LE TNV ACEAIAELD OIKTVMOV KOl VO,
EKTTOVIIO® GTOV TOUEN OVTO TN SUTAMUOTIKY POV gpyocia. XN cvvéysto Oa n0ela va
EVYOPLOTAC® TOVS LIOYNEOVG Oddktopeg Baoiin Xatlnywavvakn wor [idpyo
Kovténa yio tnv ovcaotiky] GUUPOAT TOVG GTNV ATOTEPATMOOT TNG EPYUGIOG QVTNG.
Téhog, Ba Bk va evyaploTom Kot To, vtorouta uEAN tov epyactnpiov NETMODE
ywo. TV vroot\piEn ko Tt Ponberd tovg. H “owkoyevewnkn atpdcsearpa” mov

emkportel elvar kd Tt TOV dvoKoAN Ba Ppel Kaveic o€ AALO EpyacTHPLO.
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1. Eicaywyn — EmBéoeig o€ dikTua UTTOAOYIOTWYV

H avdntoén tov diktdov vroloylotdv mponibe amd v avdykn Ttov
SLPOP®V ETOPLOV KOl OPYOVIGUAOV VO KOTAGTOVV O00€0a OAQ To TPOYPALLOTOL
Kol To 0EOOUEVO OV KPOTOOVTOV UEXPL TOTE GE UEHOVOUEVOVG VTOAOYIGTEG, GF
0TOLOVONTOTE 670 SiKTLO, aveEdpTnTa amd T ELGIKT BEon Tov TOpov (resource) kot
TOL YPNOTN.

210V TOUEN TMV EMYEPNOEDV, TO OIKTLO VTOAOYIGTM®V TPOCPEPOVV £Vl
wYLPd  EMKOWOVIOKO HEGO Yoo epyalopevovg mov sivor petald Tovg TOAD
ATOUAKPLGHEVOL. Me TN ypfion evag dikTdov, gival EDKOAO Yo dVO 1) TEPICCOTEPOVS
avOpdmovg, mov Ppickoviar 6e PEYAAN amocTaon HeTaEd TOvg Vo ypdwyouv pio
avapopd pali. Otav évag epyolduevog mpaypatonolel pio adhoyn oe €va on-line
KEIUEVO Ol AALOL HITOPOVV VO, OOVV OUECMG TNV OAAOYT OVTH OvVTi Vo TTEPLUEVOLY
APKETEG UEPES Y10 LU0l ETTLGTOAN).

Yrc apyxég g oekoetiog tov 90, pe mv eEdmhwon Tov AladikTHov OF
OAOKANPO TOV KOGHO, TO OTKTLO LTOAOYIGTAOV APYIoAY VO TAPEXOVV LINPEGIES OE
W1hTeG, ota omito. Tovg. O vanpeciec avtég meprtapfdavovv v mpdcsfacn oe
OTOUOKPVUGUEVEG TANPOPOPIES, TNV EMKOW®MVIOL TPOCHOTO LE TPOCOTO Kol TN
dwokédaon pe aAinienidpaocr. H npdofaon o amopakpucuéves TAnpoeopisg eival
moAvpopeIK. Mia meploy] oty omoia MOM ovuPaivel sivor m mpoécPacrn o€
tpomeCkovg opyavicpove. TloAlol avOpwmor minpdvouv ta ypén Tovg, duyepilovral
ToVG TPAmelK0HS TOVG AOYUPLAGHOVG Kol TIG ETEVOVGELS TOVS NAekTpovikd. Ot ayopéc
a6 to omitt (home shopping) £xovv yivelr SNUOEIAEIC, e T SVVATOTNTA VO OVATPEYEL
kaveic og on-line kataldyoug yMadmv Taipdy.

Mio. GAAn  peydAn wawvotopios oto  OKTLA  VTOAOYIOTAOV OmOTEAEL O
[Mayxdéopog Iotdc (World Wide Web) mov mtepiéyet minpogopieg yio Tig TEYVES, TIC
EMYEPNOELS, TNV KLPEPVNON, TNV vYeia, TV 10Topia, TN OCKEDAOT), TIG EMGTNES,
t0. To&ida kal évo cwpd dAla Bépota. Emiong to niektpovikd tayvdpopeio (email)
YPNOLUOTOLEITOL 1)OT) OO EKATOUUVPLOL AVOPOT®V Kol LETAPEPEL EKTOG TOV KELLEVOV,
gwova kol Nxo. Mia dAAN TOAD oNUAVTIKY KOWOTOMiO OTOTEAEL 1 OMOKOAOVUEVT
mAiedidokeyn (video-conference) petold SlECTOPUEVOV, GE HEYAAES YEOYPUPIKES

neployéc, avOpodmov. Ot SoKEYES OVTEC YPNOUOTOOVVIOL GNUEPOL Yo TN



Lertovpyio oyoleiov amd andotaon (e-learning), ™ ARYnN WTPIKOV SL0yVOCE®Y ATd
OTTOLLOKPVGUEVOVG E101KOVE Y10TPOVS KOl TOALAPIOUES AALEC EQPAPLOYEG.

Yrc mpdteg Oskaetieg g VmapENG TOVG TO  OIKTLO.  VTOAOYIGTOV
YPNOUYOTOONKAV TPOTAPYIKA OO TOVETIGTNUIOKOVS EPEVVNTES Y10 TNV OTTOGTOAN
NAEKTPOVIKOD TOYLOPOUEIOL Kol ATd VTOUAAAOVS OPYOVIGLAOV Y10, TNV OO KOOV
YPNOT EKTLIOTOV. YO TG CLVONKEG OQVTEG 1) ACPAAELN OEV GLYKEVIPOVE TNV
TpocoyN. AMAG onpepa, KaOOS ekaToppdplo TOMTOV YPNGILOTOOVV To. SIKTL Yol
TG TpamelIKEC GUVAALAYES TOVG KOl TIG OYOPEG TOVG, 1] ACPAAELD SIKTVOV eppavileton
ATEIANTIKG oToV 0pilovia ¢ Eva evoeyOuevo naliko TpoBAanua.

Ta mepiocdTEPO TPOPANUOTO OGPAAEINS TPOKAAOVLVTOL ECKEUUEVO, OO
KakOBovhovg avOpdmovg mov mpoomabodv Vo amooTAGOVY KATow KEPSOS 1 va
Brayovv kamotov. XapaKTnploTiko TopAdElyo amoTelel 1| Blounyoviky KaTaoKoTio,
omov o etopio Oa Nbeke va yvopilel To HEAAOVTIKE GYESN TOV OVTIOYOVICTIKMOV
ETOPLOV Kol oV NTaV dLVOTOV Vo OYPTOTEYEL TIC VINPEGIEG TOV TPOGPEPOVY UEGM
0V A001KTO0L £T01 BGTE Vo TS PAAWYEL OlKOVOLKG Kot vo kepdicet 1 1010 pepidto
a7tO TOVG TEAGTES AVTOV TOV ETALPLDV.

Eivol oho@dvepo 0T TO va KAVEL KATO10¢ £VaL OIKTLO ACPUAEG Eival TOAD TTo
AmToLTNTIKO amd TO VO TO TPOCTOTEVEL Amd AAON TPOYPAUUATIGHOV. ATOltel TO va
Eeyehdoel kavelg TOvg GLYVA EVEVELG, APOCIOUEVOVNG Kol UEPIKEG (OPES KOAA
ypnpotodotnuévong avtimdiovs. Eivor emiong ologdvepo, 6tL ta pétpa mov Oa
GTOUOTNCOVY TOVG TEPIOTACIAKOVG OVTITAAOVG o alokfiocovv Alyn €midpacT) GTOLG
cofapovg.

o 10 AOyo avtd, emedn 1 Onpovpyic €vOg ac@AA0DS dkTOov Qavtalst
0VTOTIKY, Oa TPEMEL VoL VTAPYEL TPOANYN Yo TNV £YKOLPT OVixveELON TV EMOEGEDV
amd KoKOBOVAOLG YPNOTES TOV SIKTHOV. ZVUTEPAIVOVLE AOUTOV TG TO OTKTVLO pag Oa
TPEMEL VoL Elval QOOCUEVO PE €va epyareio avixvevong embécewv. To epyaleio
avtd Oa Tpémel va sival g BEom va e100TolEl TOV S10EPIOTH ACPAAELNS TOV OIKTLOV
otav  yivetor kdamowa emifeom, TPOKEWEVOL OVTOC VO TPOoTaBNCEL Vo TNV
OVTILETOMIGEL TPOGTATEVOVTAC TO OTOY0 TG emibeonc. Tétown epyareia vadpyovv,
ovopalovtor Xvotnuato Aviyvevong Embécemv kot Oo piAncovpe availvTikd yio

aVTE 6Ta ETOUEVA KEQAAOLO.
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2. Zuotuata Avixveuong EmBéoswyv (IDS)

2.1. Eioaywyn ora 2Zuotnuara Avixveuong Embéoewyv

H Aviyvevon Embécemv (Intrusion Detection) amoteAei po mpocéyyion yio
NV TOpoYN MG oicOnong acEAAENS GTOVG VIAPYXOVTES VITOAOYIGTEG Kol dikTud,
EMTPEMOVTIOG TOPAAANAO GE QLTA VO AEITOLPYOLV HE Un TEPlopopéEVO Tpomo. O
otOY0C NG aviyvevong embécemv eival vo. TPOGOoPloTEl, KOTA TPOTIUNON OE
TPOAYUATIKO ¥POVO, 1 KOKT ¥PNOT KOl 1 KOTAYXPNON TOV GUCTNUATOV NAEKTPOVIK®OV
VIOLOYIGTOV TOGO amtd To 1010 To E0MTEPIKA HEAN TOV CLGTNUATOV OGO Kol 0o
eEmtepkong ypnoteg. To mpoPAnua avtd yivetar pio TpokAnon Kabmg n avsavouevn
OIKTOHMON TOV MAEKTPOVIKOV VTOAOYIGT®OV Oilvel peyalvtepn mpdofacn oTovg
e€MTEPIKOVG YPNOTES Kol H1EVKOAVVEL TOVS EIGPOAEIC VO ATOPEVYOVV TV OVAYVADPIOT
tovg. Ta XZvotiuotoa Avixvevong Embécewv (Intrusion Detection Systems)
Bacilovtor 6To yeYovdg OTL 1 GLUTEPLPOPA TOL lforéa OBa sivar dtapopeTIKN amd
VTNV KATO0L KAVOVIKOD ¥pNOTH Kol 6T0 OTL Ol OVAPUOOTES TPAEELS Elval dueca
oV VEDGILLEC.

H ocopfatikn tpocéyyion yio v ac@AEAEL0 EVOG VITOAOYIGTIKOD GUGTIHLOTOC 1|
dwtHov epthapPaver tn dnuovpyio LG TPOSTATEVTIKNG OGTIO0S YOP® ard avto. H
aomidoa avt o TPEMEL VA OTOTPEMEL TNV PO TANPOPOPLOY OO TPOGTATEVUEVEG
TEPLOYES TOL OKTVOV TIPoG ToV e€TEPIKO KOGpO. Teyvikég eréyyov mpdoPaong
umopel v ypnoomonfodv yio. T0 GYXESGUO TETOL®V ACPUADY GUGTNUATMV.
Q61000 VIAPYOLV KATOLOL TEPLOPIGHOL GTO CYESOUO OGPAUADY VTOAOYICTIKMDV
GLOTNUATOV Kol OIKTVOV. O Bactkdtepog amd avTOHG UVOPEPETUL GTO OTL Elval TTOAD
dvoKolo av Oyt akatOpOmTO va oyxedidoel kKaveic Evo cuoTnia Tov Oa sival evypNoTo
Kol GUYXPOVOS ac@arés. Emiong, oev pmopel kaveig va amoxheicel amd évo Bempntikd
ac@aArég ovotnua Kdmoto Adboc oto configuration amd tov dayepiot| to omoio Oa
0dnynoel o TPOPANLL AGPALELOG.

[ 10 Adyo avtd, ota péoa tng Oskactiog tov ‘80 pio evoAAAKTIKN
TpocEyylon mov ovopalotav aviyvevon ewofoing (intrusion detection) éxave v
epeavion . H véa avt mpocéyyion g acedrelog, dev elye okomd vo, oALAEEL TV
VILAPYOLGO VITOJOUTN TOV TOUVAE AVACPUADY GLUGTNUATOV [E KOVOVPLO. GLUGTHLATO
mov Bo NtV acEaAn, YTl KATL T€To0 dev B MOV 0VTE €PIKTO OAAG 0VTE Ko

owovopkd. Toa cvotiuota aviyvevong embéoeov Oo Mtav Pacicpéve ce  pio
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teyvoloyio Tov O em€Tpene vo, aviyvedel EMOECELS 6 VTOMOYIOTEG Ko G€ dikTva,
KOTA TPOTIUNGT] GE TPAYUATIKO YPOVO, KOl Vo 100000V Y10 AVTEC TO OOXELPLOTH
acpoieioc. H mpocéyyion avti pe to mépacpo tov ypdvov k€Pdice OO Kot
TEPLOCOTEPO £00LPOG GTO YMDPO TNG ACPAAENG LUE OMOTEAEGUA EVaG LEYAAOG 0plOUOG
and mpototuma IDS va Exovv dnuovpynbel onuepa e TOAAG £pEVVITIKG KEVTPO Kol

LEPIKA OTtO AVTA VO £X0VV EYKATACTOOEL OE TOPAYWYIKO GUGTILLOTAL.

2.2. Taéivounon 2uornuarwy Avixveuong Embéoswv

Yrdpyovv 600 KOPIEC TAEIWVOUNGCELS TOV GUOTNUATOV OVIXVELONG EMOECEMV.
O mpdtog dwpel TIC TEYVIKES aviyvevong embécemv o OVO KOHPLOVG TLITOVC:
aviyvevon avopoiiog (@anomaly detection) kot kakng xpnong (misuse detection). To
TPOTLTO AVIXVELOTG OV UAAIOG YPTGILOTOLEL EVO GUVOAO GTUTICTIKMV GTOLXEIMV TOV
OLHLOPPOVOLY TN GLUTEPLPOPE g ovrotntag. Oviotnta umopel vo sivar évog
YPNOTNG, o opdda xpnotdv 1M £€vag vroloylomc. To mpoeid piag ovtoTnTog
XPNOTOV, pumopel vo meptAdferl minpopopieg dmwg 1 Héon S1APKELD TOV GLVOIMY TOV
Telnet ko FTP, 10 1066 tmv bytes mov petadidovtar kot pog Tig 6V0 KatevhHVOELS,
TIG MPES TNG NUEPOS N TO TEPUOTIKA OO TO. OTTOloL GLVOEETAL O XPNoTNG. To TPOPIA
evog vtoloylotn pmopel va mepthapfavet ™ péon ypnoiponoinon g CPU, 1o péco
appo cvvdedepuévov ypnotav, K.o. Eva IDS (Intrusion Detection System) eléyyet
Aettovpyio €VOC VTTOAOYIGTIKOD GLUGTNUOTOS KOl CLUYKPIVEL GUVEX(DG TO TPOPIA HL0G
TPEYOVGOG GLVOJOVL EVOG XPNOTI, UE TO TPOPIA Tov givol amobnkevpévn ot Pdon
O0edoUEVOV TOL. Xe TEPIMTMOON TOL OVIXVELGEL W0 UEYAAN OmOKAION omd TNV
KOVOVIKT] GUUTEPLPOPE GTEAVEL piol €100TOINGN OTO OlOYEPIOTH OGPAAENG TMV
VRTOAOYIGTIKOV cvotnudtomv. To péyebog pog peyding amdxiong opiletoar ¢ €vo
KATOTOTO Op1o oL TifeTon 0d to IDS 1| ToV O10(E1PLOTH AGPAAELNG TOV GLGTNUATOV.
Yovnbmg to  amofnkevpévo TPOQIL  EVNUEPDOVOVTOL OCULVEXDS TPOKEUEVOD VL
OTEKOVIGTOVV Ol OALOYEC OTI) CUUTEPLPOPE TV YPNOTOV 1 TOV GLGTHLOATOG.
Agdopévov 0Tt avtd T0 TPOTLTO Agttovpyel e PAon TV avixvevon GLVOSI®Y TOV
SLPEPOVY CNUAVTIKA atd TIC CLVNOICUEVEG GVVOOOLS EVOG YPNOTH, KAAEITOL TPHTLTTO
aviyvevong avouaAiog.

To mpdtumo aviyvevong Kakng ypnomns, Asttovpyel pe Paomn v avixvevon

€VOG GLVOAOL YVOOTMOV EMOEGEMV OV £X0VV 0moONKeLTEL 6T PAGT OEOOUEVOV TOV

12



ovotiuatog. H yvdon tov embécemv kowduonoteitor g Eva chvoro amd “vmoypapég
embéoewv’, o1 omoieg e€lval OVLGLOOTIKA oKkoAOLOlEG Omd YUPAKTAPES, TOL
eppaviCovtar kbe @opd mov mpaypotomoleitor o emibeon. O TpdmOg MOV i
YVOOTY| €XiBE0T AVTUTPOCOTEVETOL GTO GLGTNUO, EIVAL EVOL GTULAVTIKO YOPOUKTINPLOTIKO
g Asttovpyiag Tov. O TpOTOG TOL AVTO TO TPOTLTO AEITOLPYEL Elval TAPOUOIOG LUE
avtdv gvog anti-virus mpoypdaupatoc. H gpappoyn evog tétoov IDS meprhopfaver
oVVNO®G Eva EPTTELPO GVOTNIO TOV EKTEAEL T GVUYKPLOT LE KAVOVES amoONKEVUEVOLS
oe i Baomn dedopévov. Mia Tpo@avilg SVGKOAIN GE QLT TNV APYLTEKTOVIKY] EIval 1)
avaykn yio ™ otabepn evnuépmon g PAoNG He KOVOVPLES LITOYPOPES EMOECEMV,
KaOmg véeg nEBodol embécemv yivoviar yvootés. Aedopévon OTL T0 TPOTLTTO OVTO
Aertovpyel pe v €pguva yuwo. delypata Tov €ival OVTITPOCOTEVTIKE O10POP®V
embécemv, avaeépetal ot PMoypapio MG TPOTLTO AVixVELONG KAKNG XPTONS.

H odevtepn to&wvounon eivar Paciopévn oto edv 1o IDS eléyyer ™
OpaoTNPLOTNTA GE £VO. GLYKEKPIUEVO VIOAOYIOTN 1| 6€ €val 0ikTvo VIToAoYloT®OV. Ta
TPOTO, cLoTARATE avixvevong embécewv cuvnOlav va eEetdlovv otoyyeion oe €va
UELOVOUEVO VTOAOYIGT] KO VO TOLPAYOVV TO GUUTEPACUATA TOVG PACIGUEVE GTO
TOTKA OPYEIDL TOV GLYKEKPIUEVOL VITOAOYIOTY|. XVVETMOGS, dgv Oo pmopovcav va
OVIYVELGOVV TIC EMOEGEIS TOV GTOYELOVV GE TOAAOVG VTOAOYIOTEG GE £val OIKTLO.
Emmiéov, ta IDS avtd ompilovior oe peydrho mococtd oto 10gs apyeic mov
TOPEXOVTOL OO TO AELTOLPYIKO GLGTIUO TOL VTOAOYIGTH, TO ONOi0 To KOOGTA
apyrtektovika e€opthueva Kot mo gvdlmta o embéocic DOS (Denial of Service)
evavTi o€ ovtd, Oedopévov OTL €vag €1oPoiéag pmopel vo Katopbdoer va
KOOLGTEPNOEL TO UNYAVICUO KATOYPOONG 1} (KO KOl VO, TOV GTAOTAoEL TeAeimg. Ta
GLOTAHUOTO, VT ival yvmotd wg host-based IDS.

Mo o amodotikn Abon yia aviyvevon tov embécemv mapsyeton and 1o IDS
ov eAEYYOoLV TaONTIKA TO dikTLO, ££TALOVTOG TOL TOKETOL TOV PEOLV GE ALTO, YO0
Vot OpaoTNPLOTNTa. Agdopévon ot otnpilovial oto mpmtéxorro TCP/IP, givar
aveapnta amd TNV OPYLTEKTOVIKY TOL AELTOVPYIKOD GULGTHLOTOS KOl UTOPOVV Vo
eMéYEOLV Ta OTKTLO. VTOAOYIGTAOV OPKETE PUVOIKA. AV GLUVLTOAOYIGOVUE KOl TN
oUYYPOVN TACT TPOG Tr GUVOECT] TMOV VLITOAOYICTOV UECH OIKTVMV, GYEOOV KAOE
enifeon mepthapPdver yprion tov diktvov. Emopévmg avti n katnyopio tov IDS mov
eival yvoot wg network-based amotehei onpepa pio avoykotdTnTa Yo Ty oc@aAEL

TOV OKTVOV.
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3. Baoikd MpwTtokoAAa kai TexvoAoyieg
3.1. H yA\wooa XML

3.1.1. Meprypaepn

H XML (eXtensible Markup Language) 6nwg kot 1 HTML amotehei éva
vrocvvoro e SGML (Standard Generalized Markup Language) kot ypnoytomoteitot
yw. ™ Topovcioon dounuévov dedopévav pe pio popen keyévov. Kataeépvetr va
dwtnpnost OAn ™ meprypagikn ovvaun e SGML apaipdviag OAn oyxeddv v
moAvTAokOTNTa OTwg kot 1 HTML alAd dev ypnowomoteital yio vo. LETOPEPEL TN
TANPOPOpia TAPOLGINGNC TOV KEWWEVOL OAAG TH GLVTOKTIKT OOUN TOVL.

‘Eva xeipevo XML pmopel mpoorpetikd vo €xet pwor  meplypoen g
YPOUUOTIKNG 7OV xpnolpomotel. O unyovicpdg meptypaeg TG YPOLLOTIKNG KaAEiTol
Document Type Definition (DTD). To DTD mepiypdoet ta otoyeio (elements) mov
EMTPENOVTOL GTO KEIPEVO KOOMDGS KL Tn dopun avtdv tov otowyeinv. Eva keipevo mov
akorovBel v meprypoaer] tov DTD wokeitor kaid dounuévo (well formed) evd
TpoapeTikd umopei va kokeiton ko ykvpo (valid). ‘Eva éykvpo keipevo mpémetl va
nepiEyel Eva DTD kot vo akohovBel Tn ypopHOTIKY] 00TV,

Ta XML «keipeva dev mepiéyovy minpoeopic ¢ Tpog T0 TMG To Oed0UEVA TOV
Bpiokovtor oto keipevo Ba avaivBodv kar Oo TOPOLGIGTOVLV. AVLTH TN YPUELKN
avaivon umopobue va v emrdyovue ypnolpwomoidviag XSL (eXtensible Style
Language) eOlha. evikd avtd o, @OAAA YpNOUOTOIOVVTIOL Y10 VO, LETUTPEYOLV VO,
keipevo XML og wdmowa dAAn doun (format). 'Etor pmopovpe yio mapdderypo vo
petatpéyoope éva keipevo XML o HTML d®ote vo 1o dovpe péca and Evav browser
1N og keipevo tov Word kat vo uropodue vo. 1o Tpocbicovpe o KAmolo GALO KEILEVO.
To onuavtwo givar 60Tt 10 1010 XML «xeipevo pmopovpe pe m pnomn SpopeETIK®Y

@OAM @V XSL va 10 HeTaTpEYOLLE GE OTOLUONTOTE OO EMOVOVLLE.

14



3.1.2. NAgovekTApaTa TG XML

H XML e&ivan wwoitepa ypnown oe opkKetég mepmtdoels. Edikd o€
nepifdrlovio. Omov M epapuroyn mEAdTNG xpnolomolel web-based teyvikéc yio v

dwyeipton Kot ELPAVIoT TV KEWEVOV amoTelel TOAD pNoio epyaieio.

*  AVAAV01 KOl HETUCYNRATIGNOG.

Onwg mpoavagépbnke, pe wm ypnon tov XSL @OAMov pmopoldue va
petooynuotiooope éva keipevo XML oe  omowdnmote AGAAN  avamopdoTaoT).
[TapdAinAio Lwopovpe Vo XPNCILOTOMGOVIE TEPIGGOTEPA OO EVa TETOLO QVAAN GTO
0o kelpevo amoxtdviag £tol éva peydho mAnbog emioydv. o mapdderypo
UTopovpEe va LETOTPEYOVUE pia TANpoeopia dwuyeiptong eite og évo HTML keipevo
v vo, To dovue og éva. browser ite og évo MOF (Managed Object Format).

H ypnon tov XSL euAhov pmopet va mpaypatonombel 10co otov merdtn 660
Kot otov eSumnpenty. To va yivetar n avédivon tng TAnpoeopio 6Tov TEAGTN EXEL TO
TAEOVEKTN U OTL UTOPOVV VoL YPNGLOTOINO0VV SL0POPETIKA GTUA LETAGYNLLOTICLOD
YOPIg VO, EMOTPEPOVIE GUVEYELL GTOV €ELTNPETNTN Yo VEEG TANpopopies. Etot yia
mapadetypo 0o UTopovGAUE VO GYEOIAGOVUE U0 16TOGEMOA TTov Bo pmTAEL TOV
¥PNOTN TO0 GTLA avaAivong emBvEl Kol aEov yivel 1 emhoyn toTe YOI va yiveton
véa ypnomn tov eéumnpen vo epappoletor to XSL otud 6to 1oM vadpyov XML
Keipevo.

Avty n wWmro pmopel vo yivel eKUETAAAEOGIUN OO ML EQOPLOYN
dwyelpong oe apketég mepmtdoels. Awnpopetikd XSL  @OAAo  pmopodv  va
vAomonbovv dote Vo KaAOTTOUV KAOE TEpintmon kot oevdplo. Anpovpydvrog XSL
QOAAMO. UTTOPOVHE TNV 1010 TANPOPOPIN. VO TNV EKUETAALEVTOVV SLOYEIPIOTEG TOV
ypnotponotovv MOF 1 dwayeipiotéc mov dovigdovv pe to Exce xar 0éhovv ta
dedopéva va sivor opyovopéve oe kedld. Emmiéov pmopovpe vo emiéEovpe amod
TOALOVG  SPOPETIKOVS TPOTOVS AVOTAPACTACTS TV Oedopévov elte oe  pia
1GTOGEAIDO 1) LLE TT) LOPOT EVOS O10LYPAUUOTOG,

Téhog €’ doov 1 XSL pmopel vo mapdyet kot didpopa SCripts eivor dvvatd va,
mapdyovpe Kot epapuoyéc ovvovalovtag tnv HTML pe scripts. ‘Etot 6o pmopovoapie
av elyapne éva keipevo XML mov meprypdoet évav dioko vo. OMUovpyncovLE pio

oeAida pe £va button to omoio 6tav to Totovoape va dpurape TO dioKo.
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e Etgpoyeveig epappoyéc.

H XML eivon wiaitepa Polkr 0Gov a@opd tn ypnomn Tng o€ E€TEPOYEVN
nepiBarirovta. EQ’ dcov amotelel Eva «avorytd» mpoidv Exovv viomoinOel parsers ywo
OAEG TIG TAATQOPLES KO TPOYPOUUUATIOTIKES YADOGES. 'ETo1 vItdpyovv DAOTOGCELS GE
Unix kot C++ dco kou oe Java. Emmhéov 1 dnpovpyio evog parser amoteAel o
GYETIKG oA O1dKacio. 0oV TO PUOVO OV OTOLTEITOL OO TO TPOYPOUUOTIOTIKO
nepBariiov etvarl va katavoel ASCI yopoaktipec KATL TOV UTOPOHV VO KAVOLV OAaL
GYE0OV TOL GUGTNLLATO.

To yeyovdg avtd tomobetel tqv XML omnv kopuen TV mtpoTiuncemv 0cov
aQopd TNV UETAPOPA OEOOUEVOV GE ETEPOYEVEIC TAATOEOPUEC. X v GUGTNUA
owyeipiong Ba pmopoVcape Vo, LETOPEPOVUE OEOOUEVO GE OLAPOPES OLULXELPIOTIKEG
Tateopueg mov  ovvepydlovror petad Tovg. AvTEC ol mAoTEOpueg dgv  Oa
VIOYPEOVVTOL VO XPNOLUOTOOVV T.Y. 1010 Aettovpykd cvoTHe aeov Bo pmopovv

OAeg va kataddpovv kot va ereepyactovv to XML keipeva mov Aappdvovuv.

e H XML oganyn dwyeyprlopevov ainpoopiov
H XML pmopet vo amotehécel Ko po. 4piotn €TA0YN Yo TV TOpOVGioon
dedopévov Olayelplong 0€ GLOKEVEG TOL OEV YPNOUYLOTOOVV KATowo GAAO TpOTO
ToPAYOYNS avTdVv TV dedopévov. To pdvo mov yperdletar eivor vo viomonOei Eva
Le€ikco (DTD) mov meprypdoet T cvokevn kat pe tn ypnon XSL euAlev umopodue
Vo eKUETOAAEVTOVNE TO Keipevo mov 0o mapoybel o6& OMOLONTOTE EQUPUOYN

dwyeiprong.

o 'Eleyyog eyxvpétnrog

Ta keipeva XML pmopovv mpootpetikd vo ereyybodv yuo tnv eykvopoTnTd
TOUC. AVTN 1 EVEPYELD TPOAYLOTOVETAL EAEYXOVTOC OV TO Keipevo akohlovbel tnv
ypappatikny evog DTD. To DTD eite Oa mepiéyeton péoa oto XML «eipevo 1 Oa
napéyetor péow evog link. H ypfion evog oamopaxpvouévov DTD éxel apketég
EVOLLPEPOVGES EMAOYEG Y10l TO. GUCTHUATO JALXEIPIONG. XPNGLOTOIDOVTOS OVTOV TOV
TPOTO EAEYXOV EYKLPOTNTOG LWITOPOVUE VO, TPOGOIOPIGOVUE TO KOTA TOGO VoL KEILEVO
oL TEPLEYEL OedOpEVAL Olayeiptong akoAovBel ta mpoTLTOL OV €xEL Opicel €val

KEVIPIKO GVOTNUA OoTE va emAéEove av Ba To amoppiyovpe 1 Oyt
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Ye éva TETO0 TMEPIPAALOV KEVTPIKOV EAEYYOL 1 CLOKELT oL TIBETOL VIO
dwayeipion dev eivarl amopaitnto va mapéyet 1o DTD aAld povo éva link og avto.
Avty 1n mepimtoon elval apkeETd OQEEAUN YOO GLOKEVEG HE  TEPLOPLCUEVES
dvvatomtec. Akoun pog dtver v duvatdTTa Vo EAEYEOVE TO TEPLEYOUEVO EVOC

KEWWEVOL TTOV TTPOEPYETOL OTO KATOL0 SEFVEr mov gival avaSlomeToq.

3.2. lpwrokoAAo IDMEF

To npwtoékorro IDMEF (Intrusion Detection Message Exchange Format)
amotelel T “yYAOGGA” TNV OO0 YPNGUYLOTOLOVV TO. GUGTHLOTA OVIXVELONG EMOEGEDMV
YW VO ETKOIVOVIGOLV HETAED TOVS Kol VO AVTIOAAAEOVY TTANpoPopies TOV apopohv
diktvokég embéoels. To mpwtokoAlo avtd €xel avamtvyfel omd to IETF (Internet
Engineering Task Force) kor avt t otiyun amotehei évo Internet-Draft mov
avapévetror cvvropa va yivet RFC. O okomog dnpovpyiog avtod tov TpoTokOALOV
givor va kabopiotel to “format” wair vo opiotodv emakpifdg ot dadikacies
AVTOALOYHG TTANPOPOPLDY TOV QPOPOVV TEPIGTATIKG, AGPAAELNG ovipesa ce Intrusion
Detection Systems, 6& cuoTALHOTO TOV AVTILETOTILOVY TETOLN TEPIOTOUTIKA KOOMS Kot
G€ CLOTNUOTO OLOLXEIPIONG OIKTV®V TTOL AAANAETIOPOVV LE ALTAL.

H avartuén avtod tov “format” Ponbder ot cwot cvvepyacio peta&y
EUTOPIKAOV  CLGTNUAT®V, GCULGTNUATOV OVOIKTOL KOOWKE KOl  EPELVNTIKOV
GLOTNUATOV, To omoio Bo. UTOPECOVV VO EMKOWVMVACOLV UETAED TOVG, (MOTE v
dMOOLV GTO YPNOTN TN OLVATOTITO VO GUVOVAGEL TOL GLGTHUATO AVTA LUE ATOTEAECLLOL
TNV KAADTEPT AOTOINGT EVOC GUGTHUATOG Y10 TV OViXVELOT EMOEGEWMV.

To mo mpoeavég PéEPog yio tnv vAomoinon tov TpmtokoArlov IDMEF sivar to
Kavait dedopuévov peta&d To0v GLOTAUATOC aviyvevong embicemv (SENSsor) kot Tov
OLGTHLOTOS GTO 07010 GTEAVOVTOL Ol E100TTONCELS Yl eMOEoeLS (Manager).

Extég and 1o mapondve, 1o tpotéxoirlo IDMEF pmopel va sivar ypiopo kat otig
TOPAUKATO TEPUTTMOCELS:

o Xe pia Pdaon oedopévav mov omobniedel ta otoxeion embBécemv TOV
poépyovtal amd dpopetikd IDS, dote va éxovv v 1010 popen Kot vo givorn
€VKOAN M AvAAVOT TOVG.

o Xe éva oUOTNUO GLOYETIONG TEPIOTATIKAOV OCQAAENG TO OToio dEXETOL

TAnpopopieg amd molamrd IDS.
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o & évo ypapikd mepifdilov to omoio Oa speavifel TG TANpoeopisg
dtvokdv emBécewv amd dapopetikd DS o pio 006v.

o X& UETOQOPE OEOOUEVOV TOL OPOPOVV OIKTLOKES EMBECELS AVAUESO OE
SPOPETIKEG opadec avOpOT®V (Amhovg YPNOTES, KATACKELAOTEG, OUAOES

AVTIUETOTIONG TEPLOTATIKMDV AOPAAELNC).

To IDMEF data model eivor pio object-oriented oavamapdotocn tov
TANpoYopldv evog Alert unvouatog mov otédvetar otovg IDS managers omd tovg IDS
SeNsors. Xtoyog avTov ToL HOVTEAOV &ivol vo Tap€yel pio mpOTLIN AVATOPACTIOT
Tov emfécemv kol vo emtpéyel 1060 o amAd 660 Kol og moAvmloka Alerts va
TEPLYPAPOVV.

Avo viomomoelg tov IDMEF eiyov apyikd mpotabel. H pic vAomoinon
ypnotponolel to SMI (Structure of Management Information) yio va meptypdyet pia
SNMP MIB. H a\n viomoinon ypnotponotet évo DTD (Document Type Definition)
v vo meprypdyet éva XML Document. Telkd, 1o Defpovdpio tov 2000
amogaciotke and o IDWG (Intrusion Detection Working Group) 611 n dgvtepn
VAOTTOINGM 1KAVOTOL0VGE TTEPIGGOTEPO TIG AMOLTNOELS TNG KOWOTNTAC. AVOALTIKA M

neprypaer) tov IDMEF DTD vrdpyet oto [apdptmua B.
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[Mapaxdtm eaiveral to IDMEF data model o UML avorapdotaon.

IDMEF-Message

+version : string = ‘1.0’

f

Alert Analyzer
H s analyzerid : string 0.4
ident : string manufacturer: string O—‘NLde‘
lo—— model : string
\éla's'or; string Heartbeat Andyzer
ass: string - -
ostype : string ident : string analyzerid : string 0—‘“ ‘I Node
osversion : string mgm;::; string
> CreateTime \éle;ic.’nst:rigng o 1-Pr00%
" ostype: string
osversion : string
o "
AnalyzerTime o
Source o—{ Node °4 AnalyzerTime
ident : strin . .
. |spoofed : {Snknuwnl **| Additional Data
yes| no} b <ot
. i Process type: string
interface : string - meaning : string
O—i Service
Taget  b—Node]
ident : string
decoy : {unknown | -
es
=
interface : string %
vice
© FileList
origin: string o url
——=4 Assessment | mpact
% Additional Data
type: string
meaning : string
ToolAlert name ‘ CorrelationAlert —‘m}
name i
OverflowAlert ) : o4 Gize
| dlertident dertident 4 buffer |
: - analyzerid : string
analyzerid : string

Onoc @oivetonl Kol 0O TO TAPATAV® Oypappa 1 apyikn kiaon evoc IDMEF

unvopartog ovopdaletar IDMEF-Message. Ka6e tomog unvopatog gival pio vwokAdon

aUTAG NG OapyIKNg KAdong. Ymdpyovv dvo tomor pnvopatog: Ta Alerts xor ta

Heartbeats. Ta Alerts eivar unvopata wov dnpovpyodvtor 6Tav 0 SeNsor aviyvevuoel

évo. vmomto yeyovode (emifeomn) kol 1o otédvel otov Manager. Xe avtd To URvuu

TEPLEYOVTOL TANPOPOPIEg OYETIKG pe TNV emifeorn, Onwg m wNyn g emibeong, o

oT0Y0C, M KPS dpo kabdg kol To €idog g emibeong. Toa Heartbeats sivar
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UNVOLOLTO. TOV TEPTYPAPOVY TNV TOPOVCH KOTAGTACT TOV SENSOI'S 6Tovg Managers.
Ta unvopato ovtd oTEAVOVTOL G€ TEPLOOIKA OLOGTNHOTO T.Y. KAOe 0éka AemTd 1) KAOE
pia dpa. H mapoarafn evoc tétoon unvopatog omd tov manager onimvel 6Tt o Sensor
ov 10 €otethe Asttovpyel kavovikd. H éldetyn avtdv Tov Unvopdtov vmodnAdvel
TPOPANUO 0T AEITOVPYio TOV SENSOr 1| TOL JIKTVOL UEGH TOL OTMOIOV GTEAVETOL TO

pnvope 6To Mmanager.

3.3. Kpurrroypaia - Ynpiakéc Ymoypapég

3.3.1. Elcaywyn

H xpurroypapio £xel paxpid Kot ypagikn otopio mov apyilel mepinov mpwv
2500 ypovia. v emoyn uHog mailer 10104TEPA OMUOVTIIKO POLO GTOV TOUEN TV
OIKTHOV VTOAOYIGTOV, KOODS eKOTORRHPLE avOpOT®V YPNOLUOTO0HV TO, OTKTLO Yol
TG TPATECIKEG CUVOAALLYEG TOVG KOl TIC OYOPEG SLPOPMV TPOTOVIMV.

H dwdwaocio pe v omoia petatpémovpe £vo PRVOLO £T61 OCTE VO, KPOYOVULE
T0 TPAYHOTIKO TOL TEPlEXOUEVO ovopdaletal kpumtoypdenon (encryption) xai to
amotéleopo, ovoudletar kpvmtoypaoenuo. (ciphertext). H avtiotpoen dwudikacio g
LETATPOTNG TOL KPLITOYPUPNUOTOG o€ amho Keipevo (plaintext) ovopdletot
amokpurToypapnon (decryption).

‘Evog xpurtoypaeikdg alydpibupoc (cipher) sivor pio podnpoatikny cvvaptnon
OV YPNOUYLOTOLEITOL YIO. TNV KPLATOYPAPNGCT KAl TNV ATOKpLTTOYpdonon. ['evikd
ouVNOBOG vVTapyovy dVO GLVAPTACELS: Uid Yo TNV KPVITOYPAPNOT Kot pio yuo T
amokpumtoypdenon. Eav n acediewa evog alyopibpov Baciletar otnv amdkpoymn g
Aertovpyiog tov, TOtE 0VTOC ovopdletor meploplopévog aiydpibuoc  (restricted
algorithm). Ot mepropiopévor adydpiBuot £x0vv 16ToPIKd EVALPEPOV, GAND OTIC UEPES
pog eivar Eemepaocuévolr. Mia peyddn opddo avOpdrmv i o opdda mov aAldlet
oLVEYMG ATOUN OEV UTOPEL VAL TOVS YPNGILOTONGEL O10TL KAOE POPd TOL PEVYEL Eval
dtopo amd TNV opdda, M vrolouwn opdda mpémel vo. aAAdEel Tov alyopiBuo. H
HOVTEPVO KPLTTOYPAPio ADVEL 0VTO TO TPOPANUL [E TV xpNon evog KAEW0V. Tdco 1
dudkacio TG KpLTTOYPAENONS OGO KOl TG ATOKPVTTOYPAPNONG KAVOUV ¥pNoT TOV
KA€10100. 'Etot ovpforilovpe ) d1adtkocio TG KpUTTOYPAPNONG OG -

Ex(M)=C

KoL TV 01001K0Gi0 TS AMOKPVTTOYPAONONG:
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Dk(C) =M,
omov pe M oopporilovue to omhd keipevo (plaintext),
C ovpPorilovpe 10 kpumToypdenua (Ciphertext),
K ovppoiilovpe to KAeldi.

Mepucoi alydpiOpol ypnoHLOTOIOVY SUPOPETIKO KAEWDL Y100 TNV KPUTTOYPAONoN Kol
Vv amokpurtoypdenon. Etot o1 mopandve e€iodoelg petatpémovtal Onme eaiveton
TOPAUKATO!

ExiM) =C

Dk2(C) =M

H aocedlrein tov mapormdve alyopifuov Paciletar oto khedi (] ota Kiedd)
Kol Oyl OTIG AETTOUEPELES TOL aAYopiOpov. AvTd onuaivel 6Tt 0 alyoplOpog pumopei vo
onuootevtel ko va avaivdel. Oco kdmolog dev yvopilel to Khewdi, dev umopel va
dwpdost ta unvopaTo TOL KPLTTOYPAEOLVTAL HE avtd. Ymhpyovv Vo €lon
alyopibumv kpumtoypdenong mov Pacilovrar o khewdi: Ot ovupetpucol ahydpifpot
Kol ot oAyop1Opot Onpdclov KAELO100.

Ot ovppetpwcoi ahyopiBpot, ot omoiot TWOAAEG @OpEC ovopalovior Kot
ovpPatucot, sivor akyopiOuot émov 1o KAEWL KpuITOYpdeNong Hmopel va vroAoyloTel
amd To KAEWl AIOKPLITOYPAPNONG KOl TO OVIIGTPOPO. XTOVG TEPLCCOTEPOVS OO
QVTOVG TOVG OAYOPIOUOVES TO KAEWTL KPLTTOYPAPNONG KOl OTOKPLATOYPAONONG Elval
10 1010. Ot aAyopOpor avtoi mov ovopdlovionr Kot adlyoplOHol HUGTIKOD KAEWOLOV
(secret-key algorithms) amattodv 6TL 0 amooToAéng kol o TopoAnmTng Oor Exouvv
GUUPOVNOEL G £va KAWL TPV apyicovv TNV acQaAn emtkowvovia Tovg. H acedieia
eVOG ouuPETPIKOV aAdyopifuov Paciletar oto kAewi. Av 1o KAewdi poabevtel 10TE
omotoodNmote Oa UTOPEL Vo KPLTTOYPAPEL KOl VO AITOKPVUTTOYPOPEL UvOLLOTOL.

Ot akydpiBpol dnpociov KAEW0V, TOLv OVOUALoVTOL EMIONG Kol OGVLLETPOL
alyopOpol, eivol oYeSCUEVOL YO VO XPTOLLOTOOVV OlLPOPETIKO KAEWL oTNnV
Old1KOGio TG KPLITOYPAPNONG AO TO KAEWDL TOV YPTCIUOTOIEITOL GTIV OUOTKAGTOL
g amokpLTTOYpdenons. Emmpdcsheta to kheldl tng amokpumtoypdenong dev umopel
vo. vroloywotel (TovAdylotov o€ Aoyikd Opue yxpovov) oamd TO KAEWL 1TNg
Kpumtoypdonons. Ov adydpiBpol avtoi ovopdlovior dnpdcov KAeWov yati 1o
KAewl ¢ kpumToypdenong umopel va onpocievtel. Omolodnmote dTopo pe xpnon

TOV OMNUOGIOV KAEWO100 UTOPEL VO, KPUTTTOYPOPNGEL £Va. VOO, OALL LOVO TO GTOUO
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mov  Owbétet 1o ovTioToo  KAEWL  AMOKPLTTOYPAPNONG  Umopel  va
OTTOKPLTTOYPAPNGEL TO UNVOUN. ZE QVTO TO GLGTHUATO, TO KAEWDL KPLTTOYPAPNONG
ovoudletar ka1 dnmuocto khewi (public key), evd to Khewdi amokpvmToypdenong

ovopaletat kot 110TIKO KAewdi (private key).

3.3.2. Kputrtoypagia Anuoéoiou KA&idiou

To 1976 b0 gpevvntéc oto Stanford University, ov Diffie xor Hellman
apotewvay  €vav  plikd  Kovovuplo TOMO  KPLATOGLGTNUOTOS OOV  To KAWL
KPUTTOYPAPNONG KOl  OTOKPLATOYPAPNONG MNTOV  OPOPETIKE Kot TOo  KAEWL
ATOKPLTTOYPAPNONG 0V UTOPOVCE Vo TPOKOWYEL omd 10 KAEWL KPLMITOYpPAPNOTGC.
Ymv mpdtacy Tovg, o ahydpiBuog Kpumroypdonong E kot o akyopiBpog
amokpLuIToypaenong D énpene va tkavomolovv Tig akdhovdeg TPELS amaltnoels. AVTéG
Ol ATOLTNOELS UTOPOVV VO, S10TuTBovV pe amhod Tpdmo g eENg:

e D(E(P)=P
e Eivai vepPolikd dvokoin n mapaymyn tov D amod 1o E.

o O alyopiBuog E dev umopel va omdoet pe enibeon emAEYUEVOL KEWWEVOV.

H mpot omaitmon Aést 6Tt av gpoapudécovps tov adyopidpo D og
kpurtoypdonua, o E(P), 6a Eavamdpovue to mpototumo keipevo P. H devtepn
amoitnon pog e€acporlel 0Tt amd Tov OMudclo aiydpidpo E dev pmopovue va
mapdyovpe tov adydépipo D. H tpitn amaitmon ypewdleton €medr] ot mopeicaktol
umopovv va melpapatitovtor pe tov akyopibpo 6co 0éhovv. Kdto amd avtég Tic
GLUVONKEG eV VTTAPYEL AOYOG VAL UV OMIOG1omoln0el To KAELWDT KPUTTTOYPAPNONC.

H pébodog Aertovpyei wc e€ng: ‘Eva dtopo, ag movue n Alice, mov embopei va
MiPel pootikd punvopata, emvoel apyikd dvo aiyopibpovg, tov Ex kot tov Da, ot
0mo{0l  1KOVOTTOWOVV  TIG TOPATAVE omaltoels. O adyopOpoc kot 1o KAewdi
Kpuntoypdonons, Ea, ot ouvvéyewn onpoctomotodvtal Kot Yoo To Adyo avtd m
uébodog avty moipver 1o dvopo kpumroypagic onpociov kiewdov (public key
cryptography), o€ avTidlGTOA HE TNV TOPASOCIOKE KPLTLTOYPUPIO HVGTIKOD
KAEWO100.

Ag dovE TOPO TOG UWTOPOVLE VO ADGOLUE TO TPOPANUO TG EYKATACTOONG
eVOC ao@aAovg dtdlov avdaueoa oe 600 dtoua, tv Alice ko tov Bob. Toéco 10

KAl kpumtoypdenong g Alice, Ea, 660 kot 10 K 161 kputoypdenong tov Bob,
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Eg, vrotifetar 611 Ppickovial oe apycio avayvodouyo amd to kowd. Topa n Alice
Béhel va oteidel éva amdppnto upvoua M otov Bob. T'o 1o oxomd avtd n Alice
maipvel To dNpocto kKAewdi tov Bob, vroloyilel to Eg(M) kat 1o otédvel otov Bob. O
Bob 10 amokpumtoypagel otnv cuvvéxewn, epappolovtag to 1010TIKO KAewWi Dpg,
oniadn vrmoroyiCer 1o Dg(Es(M)) = M. Kaveic dAlog dev pmopei vo. dofdacel 1o
kpumtoypagnuévo pnvoue Eg(M) emedn 1o ovotnuo kpuvrtoypdenong Bewmpeiton
woyupd kol emed] elvar mapa mOAD  OOokoAo va  mapoaybei To  Khewdi
amokpumtoypdenong Dg and to onpdcwe yvootd khewdi Ep. Ta doa meprypdyaypie

TOPATAVE® EOIVOVTOL GYNUATIKA GTNV TOPAKATO EKOVAL:

Public Directory Bob
rrrrrrvIIIIINY|
Bob's ]
.- Public i iaisi i
- 3 Key
: Bob's
Frivate
Key
! LE
L]
¥ E
Buds
Message m
TETTTTTIITEEYY Wi Bt

Here iz the
confidential daba,

3.3.3. AAyo6pi0pog RSA

Emedn omv kpurtoypaeio pe Onpocto KAEWL vTapyovv TOALL EvOEYOUEVA
TAEOVEKTNUATO, TOAAOT £peLVNTEG OOLAEVOLY GKANPAE Kol NON €xovV OMUOGLEVOET
pepkoi akyopiOpotr. Mio koAl pébodog avaxaivednke and pio opdda oto MIT. H
péBodog avt) elval YvoOTH Amd TA OPYKE TGOV OVOUATOV T®V TPUOV TOV TNV
avakdivyayv kot ovopdletar RSA (Rivest, Shamir, Adleman). H péboddc toug
Baocileton oe apyéc g Bsmpiog apOudv. Tapakdto avaeEPOVIE CUVOTTIKA TO TMOC
xpnoLomoteitatl n péOB0d0g:

1. Emiéyovpe dvo peydlovg mpdtovg apdpove, p kat g (cuvnfog peyoaldtepouvg

and 10100).

Ynoloyilovpe o N = peq kot Z = (p-1)+(g-1).

Emléyovpe évav mpdto ap1Bpd og mpog to Z kai tov ovopdalovpe d.

4. Bpiokovpe évav apOud e, £tol dote e«d = 1 mod z
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"Exovtog vtoloyicel €K TV TPOTEP®V AVTEG TIC TAPAUETPOVGS, EILACTE ETOLOL
va EEKIVIIGOVUE TNV KPUTTTOYPAPNON. AllpoVE TO KEIPUEVO GE UTAOK, £TCL MOGTE KAOE
pivopa keévov P va méptel oto dtdotnpa 0 < P < n. Avtd pmopel va yiver pe
opadomoinon Tov kewévov oe umhok tov K bits, omov to K eivor o peyaidtepog
OKEPOLOG Y10, TOV OTO10 M oYéon 2 < ngivon ainonge.

Mo va kpumtoypaencovpe évo pivopoe P, vroloyiCovue o C = P° (mod n).
I vo amokpurtoypagroovpe o C, vroroyilovpe to P = C* (mod n). Mropet va
amodeyfel o6t Yo Oko ta P omv kobopiopévn meployn, ot Asttovpyieg
KPLUTTOYPAPNONG KOl  OOKPLITOYpaenons  eivor  avtiotpopec. T v
KpLTTOYpAeNoN XPElOUAGTE To € KOl N, EVD Y10 TV amoKpurtoypdencn to. d Kot N.
Emopévac, to dnuodcto kredi amotedeitan amd to {evydpt (€, N) kot 10 1010TIKd KAWL
a6 to Cevyapt (d, n).

H oaocedieio g pnebodov Paciletor otn dvokoAio TNg TopOyOVIOTOING™g
peydimv apbudv. Edv o kpumtavaAvtig Hmopodce Vo TopoyovTomoloeL To ONUdcia
YVOGTO N, 01N cvvéxeln o pumopovoe va Ppet ta P katl g kol ond avtd to Z. Edv
dwbétel o Z xan €, tote umopei vo Ppet o d pe ™ Ponbea tov adydpiBuov TOL
Evicheion. Evtoydg ot pobnpatikol mpoomabodv vo mopoyovtomotiocovy UEYAAOLS
apBpovg €0 kot 300 TovAdyloTOV YPOVIO, OAAG Ol GLGGMPEVUEVEG EVOEILELg

GUVIYOPOLV OTL TPOKELTOL V1ot VIIEPPOAIKE OVGKOAO TPOPANLLL.

3.3.4. One-way Hash Functions - AAy6pi8pog MD5

Mia povddpoun cvvaptnon avadsvone (One-way Hash Function) maipvet éva
avbaipeto pakpd Koupdtt Kewévov kot vroAoyilel amd avtd évo cvpud amd bits
otafepod PUNKOLS. AVT M CLVAPTNOT OVAOEVONG, TOL GLYVE OTOKOAEITOL KoL
ovvoyn unvouatog (Message Digest), mapovotdlet Tpelg onuavTiKES 1010TNTES.

1. Asgdouévov tov P, givar bkolo vo vroroyiotel to MD(P).

Agdouévov tov MD(P), eivan paxtikd addvato va vroloyiotei o P.
3. Kaveig dev pmopel va Onpiovpynoel 00O UNVOLOTO TOV VO £XOVV TNV 1010

GOVOYT UNVOULATOG.

[o vo wavoromBel 1o kprtiplo 3, 0 cLPUOS avadevong Bo TPEMEL va ExEl UNKOG

TovAdyotov 128 bit, TpoTindtepo de vo givart kol peyadHtepoc.
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O YToAOYIGHAG TNG CVVOYNG UNVOUATOC At VO, KOUUATL KEWEVOD Eivail TTOAD
TaOTEPOG OO TV KPLTTOYPAPNOT) CLVTOV TOL KELUEVOL UE TN YPNOT EVOS OAYOp1OLOV
onuociov KAewdod, £tol N cvvoyn Unvopdtov pmopel va ypnoytoromnel yuo vao
EMTAYLVOOVV 01 AAYOPIOLOL YNELUKNG VTOYPAPNS OTMG B0l dOVE TAPUKAT®.

"Exel mpotabel pio morkidio amd cuvapTnoelc cuvoyng UINVOUATOV. AVTEG TOV
xPNooToovvIaL Teplocotepo eival oo MD5 (Rivest 1992) kor SHA (NIST 1993).
To MDS5 eivar ) mépmn o€ pio 6epd omd GLVAPTAGELS AVAIEVOTNG TOV GYESACTNKOV
a6 tov Ron Rivest. O akyopbpog Aettovpyei avapetyvoovtog ta bits pe apxetd
nepimhoko 1pomo dote kGbe bit e£6dov vo emnpedletar and kabe bit g106d0v. Xe
ovvrtopia, apyilel va copminpdvel o upvoua péxpt o punkog tmv 448 bits (modulo
512). Metd, T0 UAKOG TOL 0PYLKOD UNVOUOTOC TTPOCAPTATOL MG EVOG AKEPALOC TV 64
bit dote va ddoet pia €i6000 GLVOAIKOD PNKOVS OV gival ToAlamAdoto Tov 512 bits.
To televtaio PR TPO TOV VITOLOYIGHOV Eival 1] APYIKOTOINGCT EVOG KATAYMPNTY TV
128 hit pe wa otabepn Tun. Topa apyilel o vroroyiouds. O kabe yOpog maipvet Eva
umhok €16000v tov 512 bits kot ta avakatevel pe Tov Kotoympnth tov 128 bits. Xe
KGOe pmhok £16000v ektehovvTOL TEooePIS Yupol. H dadikacio cuveyiletar péypt va
KATOVOA®OOUV OAo To UTAOK E1GOJ0V. XTO TEAOG, TO TEPLEYOUEVO TOV KOTOYXMPYTH

tov 128 bits oynuatilovv ™ cbvoyn unvopatoc.

3.3.5. Wnoiakég YToypagég

H ovBeviikémta TOAMGV VOHKAV, OIKOVOLIK®V Kol GAA®V  gYypaomv
KkaBopiletor and v mapovcio | TNV arovcio PG €E0VGLOSOTNUEVNG, XELPOYPUPNG
vnoypapns. Ta owrtoavtiypago dev petpovv. o va avikotactabei 1 @vowkn
UETAPOPA £YYPAe®V (amd YapTi KOl LEAAVL) OT0 GUOTNIOTO AVTUAAUYHG UNVOUATOV
HEG® LTOAOYIGTAOV, TPEMEL Vo, Ppebel pio Ao VTV TOV TPOPANUATOV.

To mpofinua ™ emvonong evog LIOKUTACTUTOL TV  YEPOYPUP®V
VIOYPAPOV givan 0VokoAo. Baoikd, avtd mov ypetdleton givor Eva cHotnua dmov 1o
éva LEPOG Vo, Umopel va oTeIAEL Eva “DTTOYEYPOUUUEVO” UNVOUO GTO GAAO WEPOG UE
TETO0 TPOTO DOTE!

1. O amodéktng va. pmopel va emPefoardost v tavtdtnTa Tov 1oYvpileTon

OTL £XEL 0 ATOGTOALNG.

2. O amoctoAréag vo unv pmopel apydtepa vo, amoknpHEEL To TEPLEXOUEVE, TOV

UNVOLOLTOG.
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3. O amodékTng va unv Uopel va £l KOTAOKEVAGEL TO UVOLO LOVOG TOV.

Evtuydg 1 kpurtoypagio Snpociov kAEW100 pmopel va GOUPAAAEL CTLOVTIKA
Kot €00. YmoBEtovpe OTL Ot aAyOplOHol KPLTOYPAPNONG KOl OTOKPLITTOYPAPNONG
onuédctov kAewdod £xovv v wWwwtto 6t E(D(P)) = P emmdéov g ovvhboug
wotntag 6t D(E(P)) = P. O alyopiBuog RSA éxet avth thv 1010tnta, £tot n vadbeon
dev givor Tapdioyn.

Ot ovvoyelc pnvopdtov, OnTMC  OVAQEPULE KOl TPOTYOLUEVMG,
YPNOUYLOTOLOVVTIOL GTIC YNOPLIKES VTOYPOPEC UE XPNON TOV KPLITOGVGTNUATOV
onudocov khewdov. T va oteilet évo dtopo, éotw o Bob, éva ynelaxd
VIOYEYPOUUUEVO UAVVUQ, 68 évo, GAAO dtopo, v Alice, akolovbeital 1 mopaKdTm
dwdikacio. O Bob vmoroyiler mpdto ™ ovvoyn unvopatog MD(P) tov kepévov P
ov 0éAel va otellel. XN CLUVEXEWL, LITOYPAPEL TN GUVOYT UNVOLOTOS KOl GTEAVEL
1060 ™V vmroyeypapuévn ovvoyn Dg(MD(P)) 6co wor 1o privopo P (xopic
Kpvrtoypdonon) oty Alice. H Alice, 6tav mdpetl to privopo, vroloyilel T cdvoym
TOL UNVOLOTOG YpNotporoudvtag Thy idte Hash Function pe ooty mov ypnoyomoince
kat o Bob. Tavtoypova, ypnoiporoidviog to dnuocio khedi tov Bob, Eg, vrohoyilet
™ ovvoyn mov £oteire o Bob, oniadn Eg(Dg(MD(P)) = MD(P). Av ot 800 cuvdyelg
uUnvopaTog givat ot id1eg, TdTE TO UiVLROL Eivol 6vtog amd Tov Bob kat to mepieyopuevo
Tov dev €xel vmootel kopio aAloyn. ZynmuoTikd M Odwacics TOv TEPLYPAYOLE

QAIVETOL GTNV TOPOUKAT® EKOVOL:

Boh Alice
Hash
Fimction
Messarge: Message: HEHHHH
Hi Alice, Hi Alice.
Thiz infarmnation is Thiz infarmnation is
from Bob. 010110 from Bob.
w
HEHHEH
Hash
Function EM
w
[010110] [010110]
L
Messare: HERHAN If these are the
Hi Alice. Same the message
;;ho':.l 'EL':,';_T“SI":'” = rost be from Bob.
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3.4. IP Multicast

To IP Multicast sivar pio texvoloyion Tov €xel cav GTOYO VO UEWDGEL TNV
KUKAOQOPio, TOKET®OV 6TO OIKTLO KOl TAVTOYPOVA VO TOPAdDCEL £vo. eviaio pedua
TANPOPOPLOV GE TOANOVG TEMATEG. XTIG EQOPUOYEG TOV  EKUETAAAEDOVIOL TNV
teyvoloyio avt) mepthapPavovtor 1 THAESAGKEYN, Ol ETOPIKEG EMIKOWVMOVIES, M
TAeknoidevon Kol GALEC OTTMOG 1 LETAOOON TNG KAUTAGTACNG TMV YPNLATICTNPLOKOV
LETOYDV KOl TV EOTCEMV.

To Multicast petadider minpoeopio. amd ™V TNYH 6€ TOAATAOVS OEKTEG
Yopic mpocHnkn omolovdnmote TPOGHETOV @OPTIOL GTNV TNYN M TOVG OEKTEG
xpnoponotdvtog Ayotepo bandwidth amd omoladnmote avtaymvietiky texvoroyida.
Ta moAlhamhfg Stovoung TOKETO OVTLYPAPOVTIOL GTO OIKTLO OO TOVS EVOLAUEGOVS
OPOHOAOYNTEG OTTOV OVTO YPELALETAL, L€ GUVETELD TNV ATOOOTIKOTEPT TAPAIOCT) TOVG.
Olec o1 evaALaKTIKEG MOGELS AmonToHV oo TNV TNYY| Vo 6TeIAEL TEPIGGOTEPA OO EVal
aviiypaoa Tov Tokétmv. Edv vrdpyovv yilddeg d6KTeg | Ol EVOIAUECES YPOUUIES
EYOVV GLUEOPNOT, AKOUN KOl Ol EPAPROYES younAov bandwidth meehovvton amd
YPNOLUOTOINGT TNG TEYXVOLOYING OVTNG.

Ot gpoppoyéc vyniov bandwidth, omwc to Pivieo MPEG, umopodv va
ATOLTAGOVY Hio. LEYAAN pepida Tov dtabEciov evpovg (Ovng SIKTO®MV Yo v eviaio
peEvUO. € OVTEG TIG EQPAPUOYES, O HOVOG TPOTOG va otethetl Kovelg minpogopia og
TEPLOGOTEPOVC OO Evay OEKTEG TaLTOYPOVA Eivar 1 ypnouonoinon tov Multicast.

To Multicast givor Pactopévo oty Evvola piag opdadoc. Mia opdda dEKTOV
exQpalet éva evolo@Eépov yuo T Aym piag 1taitepng pong otoyeimv. Avti 1 opdda
dgv €Yl PLOIKA 1 YE®YPAPIKA Opla, Ol OEKTEC UTOPOVV va Ppickovtal omovdnmote
670 01001KTVO. AVTOL TOL EVOLLPEPOVTOL YO T ANYN TOV GToLXEl®V TOV peTadidovTal
GE U0 OLYKEKPIUEVT] OUAON TPEMEL VO TPOGYM®PNGOVYV GTNV  OUAdN  OLTN
xpNoponotdvog to tpwtokoiro IGMP (Internet Group Management Protocol).

Mia Multicast opada opiletar amd pia dievbuven. Ot devbiveelg ovTég eivat
€01KEG Kal AmOTEAOVV TO GUVOAO TOV TAPUANTTOV OV EMOBLHOVY va AdBovv Tnv
TANPOPOPIOL TOV GTEAVETOL GE QLTHV TNV Opdadd. Ymevbvvn yio v avdbeon tov
Multicast diev0vvoemv givar n apyn IANA (Internet Assigned Numbers Authority). H
IANA £xet decpevoet to oot Tov 1P devbiveewv: 224.0.0.0 - 239.255.255.255
Yy ypnowonoinon omd seappoyés Multicast. Ewdikotepa, ot dievbidvoelg omd

224.0.0.0 péypr 224.0.0.255 pmopovv va ypnoipomombodv pévo tomukd. [Hoaxéto pe
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O1evbvveelc 6e 0VTO T0 O1AoTNUO dEV TPOM®OOVVTOL TOTE ATd Eva OPOUOAOYNTN KOl O
ypovog Cong toug (TTL) eivar mavto icog pe 1. Xpnowomorodvior cuvidmg amod
OKTVOKG TPMTOKOAAN Yoo petofifacn mTANpoeopidv, Yoo Topddstypo HE TNV
224.0.0.2 emuwcowvovel kavelg pe 6lovg tovg dpoporoyntés oto idto vrodiktvo. To
owotnua  224.0.1.0 - 238.255.255.255 ¢eivar devbovoelg mov  umopodv  va
xpNoIoToBovV oe ToykOoue KAIpaka. Meptkég amd avtég elval SECUEVIEVES Yia
xpnowonoinon amd  OKTLOKG TPOTOKOAAW, Y. mapdderypo mn 224.0.1.1
ypnotponoteitar amd 10 mpmtokorro NTP (Network Time Protocol). To dudotnpa
239.0.0.0 - 239.255.255.255 sivau d1ev0vvoelg Teplopioévon €DPOLEG TOV UTOPOVV VL
YPNOLUOTONOOVV OO pid TOTIKT OULAdM 1) OO KATO0V OPYOUVIGUO.

Onmg avaeEpape TPONYOLUEV®OS, Yol TN GUVOEST €VOC LOAOYIOTH CE Mo,
multicast opdada ypnowomoteiton to Internet Group Management Protocol. Ot
VIOAOYIOTEG OV OEhovV vo akovoovy o petadoon Multicast, otélvouv makéta
IGMP otov tomk6d tovg dpoporoyntn. Ot dpoporoyntéc mov vmootnpilovv v
texvoroyia avth akovv Yo IGMP punvipate kot meplodikd KAvouv EpmTAGELS Yo, VOl
pdBovv moteg opdodeg ivar evepyéc Kot TOEG Oyl GTO VILOSIKTVO TOVG. YTAPYOLV dVO
€Koooelg tov TPpTokOALoL IGMP. Xn Ogldtepn £€k000™m Ol LWOAOYIOTEG TOV
amoY®POVV amd TO group otéAvouv £va avVTIGTOUYO0 UNVOUO EL00TOIMVTAC TO
dpoporoyntn Kot TdTe aVTOC EAEYYEL OV EYEL HelveL Kaveig 6TO Qroup TPOKEEVOL Vi
ovveyioetl tn petddoon. Me ) dadikacio avty petdvetol 1 kivnorn oe oyéon He TV
TPAOTN £K600T TOV OV LTOGTNPILEL UNVOUATO OTTOYDPTOTG.

Ot OpoporoYNTEG TPOKEWEVOD VO, UETAOMOOVLV TIG poéc tov Multicast
TaKETOV Onpovpyodv dévipa. Kopven tov dévipov pmopei va Bempnbdei n Ty g
Multicast petddoong kot @OAo ot dékteg. Ta dévrpa @Tudyvovior pe Pdon tov
alydpiBuo Shortest Path Tree kot dev mepiéyovy Ppoyovs. Ta uéhn uiag Multicast
opddac Umopohv Vo UTOVV Kol Vo fYOuV GE OTOLONTOTE YPOVIKY] GTLYUY|, OTOTE TO
O0évipa mpémel va evnuepdvovtor duvapkd. Otav dhot ot dékteg oe éva kKAodi

ATOY®WPNGOVY Od TNV opdda, TdTe TO KA Kortapyeital.
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X710 TOPATAV® OIKTVO MG TNYN EKTOUTNG Bewpodue tov HOSt A, evd g
déxtec Twv Multicast tokétwv toug Hosts B kot C. Kabe Multicast maxéto otéhvetan
pia. eopd otov dpoporoynti A. O dpoporoynmg A avarappdvel vo to TpomOnoel
GTOVG KOTAAANAOLG OPOLOAOYNTEG Ol OMOIoL £XOVV TEAATEC GTO GLYKEKPILEVOD
Multicast group. Mg avtd 0 GKETTIKO 0 dpoporoynmMe A mpowbel 10 TOKETO GTOV
dpoporoynt) C. Me t cepd tov o dpoporoyntig C tpowbel 1o makéto otov Host B
0 omoiog elval TEMKOG TAPOATING EVAD GLYXPOVOS OVILYPAPEL TO TOKETO KOl GTOV
dpoporoynt E. Téhog o dpoporoyntie E mpowbei to mokéto otov TEMKO TOpodnmTn
Host C.
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4. OewPNTIKN TTPOCEYYIOH TOU OUCTAMATOG

4.1. lNepiypapn mpoLBAnuarog

Me Bdon 660 ypaenKay oto TponyovEVE KEQAAULD, EXOVUE OOTICTMOGEL OTL
ol OwKtvokég embéoelg eivar kabnuepvod @awvopevo. Ov embécelc avtéc ouyva
aQOPOVV €iTE LEPOVMOUEVOVS DTTOAOYIGTEG £iTE OAOKAN PO OIKTLO VITOAOYIGTMOV. XTOYOG
TOVG £ivor vo mANEovy ouykekpluéveg vnpeoisc dnmg sival to Web, to email, to ftp,
EVAD UEPIKES OPEG 0TOYOG eMBEcEMV amoTelel Kol OAOKANPN 1 SIKTLOKY VITOSOUN
UEYAA®OV EUTOPIKOV IIKTV®V. [0 TIC TPDOTEG, CLYVA Ol EMTIOEUEVOL XPTGLULOTOLOVV
“security vulnerabilities’ tov id1ov Tov VINPECIOV 7 TOV AEITOVPYIKOD GVGTALOTOC
070 0moio avTég Tpéyovv. O devtepeg embioelc mov ival yvwotéc pe tov 6po Denial
of Service Attacks éxovv m¢ 6Komd VoL TANUUVPIGOVY TIC YPOUUES TOV SIKTOOV GVTOV
He GxpnoTa TOKETU, OGTE VA ATOTPEYOLV T1 POT] TOV KAVOVIKOV TOKETWOV.

O mapomdve emBECELS T onuepvi emoyn €xovv yivel TOMOTAOKEG Kol sivon
SVOKOAO VO AVIXVELTOVV 0TTd £val LEUOVOUEVO GVGTHWO. aviyvevong embécewv (IDS).
Yuyvd évog kaKOBovAog ¥pNoTNG XPNOUOTOLEL TEPIGCOTEPOVS OO £VOV VITOAOYLOTN
v vo, Tporypotonomoet pia enibeon. ‘Eva anmhd cdotnua aviyvevong embécewv icmg
vo, unv Bempnoel VIOMTTN TNV KIVNGT TOL TPOEPYETAL OO Wit Tyr). AV OU®G Exovue
TN GLUVOMKN EIKOVO TOL SIKTVOV, Ui pOT TOKETMV TOV PAIVOUEVIKG NTAV aKivouvn
®¢ pepovouévn pon, av v e&étale KATO0G TPOCEKTIKA Gov GuVOVAGUO pall pe
GAeg poéc maKETOV Oa TNV KOTETAGGE OTIG VITOTTEC.

Ye ovTt0 10 TPOPANUA EpyeTol vo. Tpootebel Kol 1 HEYOAN aVATTUEN TOV
OOV 6oL GLUYVE QVTE OTOTELOVVTIOL OTO UEPIKES YIAAOEC VTOAOYIGTEC Kol
EKOTOVTAOES LTOOTKTLO. X TETOWO SIKTLA 1) AViXVEVOT) EMBECEMV Elval TOAD OVGKOAN
KOl GE UEPIKEG MEPUTTAOELS AOVVOTY LE TN ¥PNON ATADV CLUGTNUATOV OvVixveELONG

cmbéosmv.

4.2. Auon mmpoBAnuarog
Me Vv mapovoa OMAMUOTIKY €pyoacio Tpoteivovpe €vav TPOmo Yo TNV
EMIAVOT TOV TPOPANUATOC TOL TEPLYPAYOLE GTNV TPONYOVUEVT TTapAypa@o. H Avon
7oV TPoTeivove TEPIAAUPAVEL £V KOTAVEUNUEVO STKTVO OO GUGTILOTO OVIXVELGTS

embéoemv (IDS Sensors) dwokopmiopéva oe Oko To diktvo mov Béhovue va
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eléyyovpe, To omoion O GTEAVOUV TIG TANPOPOPIEC OV GLAAEYOVLV GYETIKG LE
embioelc oe éva kevipiko koufo (Central IDS Node) o omoiog Oa mpayuatomotei Ty
avAAVGT TOV TEPIGTATIKAOV AGPAAEING KAVOVTOG YPNON TOV TANPOPOPLOV ATO OAOVG
tovg IDS Sensors.

Me 10v 1pOTO 0LTO Ol SWYEPIOTES aoPaLeiag Tov dkTHOL Ba pITOPOVV Vi
AVILVELOVV KOKOBOVAOLG ¥PNOTEG TOV EMTIOEVTOL GE OAOKANPO TO diKTVLO KOl OYL GE
éva xoppdtt avtov. Emiong, pe fdon tn cuvadpoion tov TANpoeopidv mov palgdetl o
KeVTPIKOG KOUPOG Bo pmopel va evTomicel TIG TPAYUOTIKEG TTNYES TOV EMBECEDV Kol
Vo, TAPEL LETPA Y10, VO TIC OVTILETOTIGEL.

Ye €vo TéTol0 oVoTnHo OEToVTol EPpOTHUATO TOCO Yo TNV OCQAAELN TMOV
TANPOEOPLOV OV dtaKvovuvTal amd Tovg IDS Sensors mpog tov kevipikd kéupo 66o
Kot Yoo TNV emPapouvon tov Sktdoov mov 0yeTal enifeon pe mpdcobeta mokETa TOV
onuovpyovvtot amd tovg IDS sensors kot mepiéyovv Tig TANpoeopieg yio TV emibeon.
[Topaxdt® Oo mwEPLYpAWYOLUE AVOAVTIKG TNV OPYITEKTOVIKY] TOVL KOTOVEUNLEVOD
GLGTNUATOG Ovixvevons emBécemv kat Bo eENYNCOVUE TMG EMAVGAE TOVG O TAV®

TpoPANpaTIcHOVC.

4.3. APXITEKTOVIKI) TOU OUCTHUATOS

O Paoikdc oKomdG TOV KATAVEUNUEVOD GULGTNLOTOS OvVixveLoNS eMBEcEDV
glval va ompovpyncovue €va diktvo amd IDS Sensors kabévag and tovug omoiovg Oa
glval vtevbuvog Yoo KATO10 KOUUATL TOV dkTHOL Kol Bo avapépet T embEécelg mov
aviyvedel og kOmowo Kevipikd kopPfo. Me tovg moilamiovg IDS  sensors
TOTOOETNUEVOVS GE  OLOLPOPETIKA oMUEl TOL OIKTOOVL  EMTLYYAVOVLUE KOADTEPT
aviyvevon TV emBEce®mV V10Tl EAUYICTOTOIOVUE TNV OTMAELN TOKETMOV TOV TEPVAVE
amd KAOe aviyvevtn. Xe OPOPETIKN TepinmTwon Oo £mpeme vo. TOTOOETHCOVE TO
LEULOVOUEVO GUGTNUO OVIXVELONG OTNV TEPIUETPO TOL OKTOHOL HOG, T.Y. OTOV
KeVIPIKO dpoporoyntn N oto firewall ya va ehéyEovpe Gha to TaKETA TOL KIVOOVTOL
amd Kol TPOoG TO HIKTLO LOC.

Emeon o IDS Sensor kot 0 kevipikdg KOUPOC Tov GLALEYEL TIG TANPOPOPiES
elvar d1popeTKég ovTdTNTES, TPEMEL Vo, fpovpe Eva TpOTO emKovmViog LETAED TOVG
YL Vo, avTOAAGGGOUV TIG TANPOPOpieg OYeTIKd pe Tic embéoeis. [ 10 okomd avTod

emAé€ape 10 mpotéxolio IDMEF (Intrusion Detection Message Exchange Format),
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Y. T0 omoio £yovpe kavel Adyo og mpornyovpevo kepdiato. To mpmtokoiro IDMEF
EKTOC amd TO, UNVOUOTO To. ooio Teptypd@ovy kamown emibeon (Alert messages)
vrootpilel kot Evav GAAO TOTTO UNVOUATOV To. 0TToio, 6TEAVEL O SENSOr GTO KEVTPLKO
KOuPo yw va dnldcel Ty Kotdotoon g Asttovpyiog tov (Heartbeat messages). Ta
UNVOUOTO, aLTA B0l TO YPNGLLOTOIGOVUE GTO GUOTNUO HOG Yo va yvopilovue KAOe
otiyun mowog amd tovg IDS Sensors £xst mpoPanua. To pnvdpota avtd otélvovtal
TEPLOOIKA amd kdbe Sensor otov kevipwkd IDS kopfo. Awkonmn tov Unvupdtov
AVTAOV 0md KATO0 SENSOr VITOINAMVEL OTL 0 GLYKEKPLUEVOS Sensor £xst tebel extdg
Aettovpyiag.
H avtodloyn tov pnvopdtov avtodv 0o tpénet vo yivetal e ac@aAn TpOTo.

YVuyKeKPYEVA VITAPYOVV Tpia TPOPANLATA TOL TPENEL VAL ETAVOOHV:

e  EEaocpdiion g TavTOTNTAG TOV ATOGTOAEN TOV UNVOLATOC

e Aloc@diion Tng aKePOLOTNTOG TOL TEPLEYOUEVOD TOV UNVOLOTOG

e Amotpomn emavaAny”ng EVOG UNVOLOTOG OO KATO10V VITOKAOTEN

Ta mopoamdve mpoPAnpate AVONKAV pHe TNV ETEKTOON TOL TPOTOKOALOL
IDMEF ®ote va meprhapfdvel pali pe to pivopa Kot Ty ynoekn Tov VIoypaen.
ATO 0oVTA TOV EYOVHE AVAQEPEL GYETIKA UE TIC YNOOKES VTOYPAPEC ELKOAO
UTopoVUE VO SWTICTOCOVUE TNV E€MiAvon Towv 000 mphdtov mpoPfinudtov. H
e€dretyn tov TEAELTAiOV TPOPAMUOTOC TPOKOTTIEL AmO TO YeYyovdg OTL OTIS
mnpoeopieg evoc IDMEF pnvopatog vdpyst kot n axpifnig dpa onpiovpyiog tov,
yeyovdg mov kabotd TV emavaAnyn tov advVaT om0 KATOOV OV VIEKAEYE TO

UnvopoL.
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[Topaxdte eaivetor o UML Odypoppo tov PUnNvopdtov Tov avIOAAIGGEL TO

KATOVEUNUEVO GUGTNUE LLOG:

Signed-IDMEF-Message

< IDMEF-Message

+version : string = 1.0’

———  Signature

analyzerid: string

1 Heartbeat
lo—— Analyzer
— analyzerid: sting |y 01
o ———
K— Address
o
Source
1..*| spoofed: {unkown |
o spoated.

— Service
port
o1 Target

decoy: {unkown |
yes | no}

Classification

o e

Onwg pmopodpe vo dovpe, €xovpe tpochicet Eva véo apywod tag oto XML
IDMEF pivopa. To véo avto tag ovopdletor <Signed-IDMEF-Message> kait mepiéyet
dvo otoyeia: £va otoryeio tomov <IDMEF-Message> kot éva otoryeio <Signature>.
To npdto amoterel £va kavovikd IDMEF-Message dnwg avtd opiletor oto Internet-
Draft tov IETF. To de01epo oTO1YEl0 OMOTELEL TNV YNPLOKT] DITTOYPOAPT TOV UNVOLOTOSG
oe OekoeCadikn popen. To yvopiopo anayzerid eovepdvel to Sensor o omoiog

VIEYPOYE TO UNVVLLAL.
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[Mapadeiypato amd Signed-IDMEF-Messages tonmov Alert kor Heartbeat gaivovtat

TOPAKATO:

<Signed-IDMEF-Message>
<IDMEF-Message version="1.0">
<Alert>
<Analyzer analyzerid="sensorl"s
<Node>
<name>eleni.netmode.ece.ntua.gr</name>
<Address category="ipv4-addr">
<address>147.102.13.11</address>
</Address>
</Node>
</Analyzers>
<CreateTime ntpstamp="0xc270abec.0xee2ac322">
2003-05-17T12:39:08Z
</CreateTime>
<Source spoofed="unknown">
<Node>
<Address category="ipv4-addr">
<address>219.94.88.197</address>
</Address>
</Node>
<Services>
<port>1264</ports>
</Service>
</Source>
<Target decoy="unknown's>
<Node>
<Address category="ipv4-addr">
<address>147.102.13.1</address>
</Address>
</Node>
<Service>
<port>23</port>
</Service>
</Target >
<Classification origin="vendor-specific">
<name>SCAN SYN FIN</names>
<urlshttp://www.whitehats.com/info/IDS198</url>
</Classification>
</Alert>
</IDMEF-Message>
<Signature analyzerid="sensorl"s>
509¢c9cbbd0a321d30040e2b47133d5d2eaB8060ba82185b43656399%9aa4fa2cf£18d232ddd51
dadle7clb3f2a7b3c3ae22adfeeb28f602fe2a9fd6df7£2£40979777aa3af03b123565b21
25f9349e7e98dc0098b9e278d46ec457054f71bab7dc6e80af445868£f0£34a25780439b9f
68536270643342e809c629fb74867£86f4de5
</Signatures>
</Signed-IDMEF-Message>

Y10 mopomdve mopddstypa evoc Alert unvduatoc pmopovue vo dovpe Ot O
vrohoylotig pe IP devbvvon 219.94.88.197 éotede éva makéto TCP mpog tov
VIOLOYIGTH TOL dkTvov pog pe 1P d1ievbvvon 147.102.13.1 ot 0Opa 23. TO makéto
avtd eixe evepyomomuévo ta flags SYN+FIN otov TCP header, yeyovog mov 10
K016t VTomTo Ko Thovde amotelel pépog evdg port scanning mov SiEmpate KAmTo1og

KaKOBovAhog xpNoTNG.
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<Signed-IDMEF-Message>
<IDMEF-Message version="1.0">
<Heartbeats>
<Analyzer analyzerid="sensorl"s
<Node>
<name>eleni.netmode.ece.ntua.gr</names>
<Address category="ipv4-addr">
<address>147.102.13.11</address>
</Address>
</Node>
</Analyzers>
<CreateTime ntpstamp="0xc26ce925.0xe3db6e50">
2003-05-14T16:11:17Z
</CreateTime>
</Heartbeat>
</IDMEF-Message>
<Signature analyzerid="sensorl"s>
bc0918f645fbdal56150490e9a4ff9e5d0642e63d72e7b8566ed3b04fledb65098b30afab
7b2026e2e718fd3cl0faba9c518f71ae35e448fc9a2c22£161cb2b82cad7870dc5004db85
59d84699bd576d592b2da97del268aa52afeba7414f66d5a4db3c7£1267£9483a83a9263b
afefdb6359f3c26cf0ffb23e9bccOce2626c7
</Signature>
</Signed-IDMEF-Message>

To mopamdve Heartbeat message amotelei évosiEn 6t 0 IDS Sensor mov eival
YVOGTOG GTO KATOVEUNUEVO OIKTLO He TO Ovopa “Sensorl” tm dedopévn ypoviky

OTLYUN TTOV gREAVICETAL GTO TO TAV® UAVULLO, AEITOVPYOVCE KAVOVIKA.

Ed®d mpémel va onpeidoovpe 0Tt €KTOC Ao TNV UETAPOPE TOV TATPOPOPLOV
g enifeong and tovg IDS sensors mpog tov kevrpikd kduPo, yio Adyovs ac@aielog
KpatovvTol kot Tomikd 10gS oe kdbe SeNsor pe to TOKETO TOL AMOTEAOVV UEPOG
embéoemv. Avtd Kpivetol OKOTIHO OGNV TEPIMTOON 7OV OEAovUE apyOTEPL VO
dtepevvioovpe o PABog KATOWO TEPIGTATIKO OCQAAEWG N VO omodeiovpe OTL
deytnkape emibeon. ' ovtd 10 okomd To 10gS mov KpatovVTOL TOTIKG 6TO JioKO

ka0e DS Sensor vmoypaeovtotl Yynelokd.

Onoc avaeépape Kol TPONYOLUEVMG, GE £vol OTKTVO TTov OéyeTon emifeon Ta
TOKETO TOV GTEAVOLV 01 SENSOrS TPEMEL VoL EMPAPVVOVY OGO TO dVVATOV MYITEPO TO
diktvo. o 10 Adyo ovtd emhé€ape va ypnoyomomoovue to 1P Multicast yu
HETOQPOPE OVTOV TV Unvoudtov. Me tov tpdmo avtd TETVYAIVOLUE TN AYOTEPN
duvorr kivnon oto 8ikTLo Kol cLYYPOVHG ENEWON Evo, Multicast Takéto umopsi va Exet
TEPLCCOTEPOVG ATO EVOV OTTOOEKTES LOG OTVETAL 1) SLVATOTNTO VAL EXOVLUE TEPIGCOTEPO,
amo évo Central IDS Nodes.

‘Etol, omv  apylteKToviKy] TOU KATOVEUNUEVOL GUOTNUATOS OvViXVELONG

embioemv Exovpe mpoPréyel kat Tnv Aettovpyia evdc devtepov Backup Central IDS
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Node to omoio Aappdvel kot ovTd T0. UNVOUATE TOL GTEAVOLY Ol SENsors kat givol
étowo vo. avtikatootoet to Primary Central IDS Node oe mepintowon mov

TOPOVGLOCTEL 0 OVTO KATOW0 TPOPANLA, ). Yivel To 1010 B emifeong.

[Topaxdto eaivetol 1 dOUN TOL KATOVEUNUEVOL OIKTOLOV:

Primary Central Backup Central

IDS Node IDS Node
Multicast group
Signed IDMEF Signed IDMEF
Message Message

IDS Sensor IDS Sensor IDS Sensor IDS Sensor

Yta mhoiow oVTNG TG OUWTAMUOTIKNAG €PYOciog O KeVIPKOG KOUPOS mov
GLALEYEL TaL UNVOUATO, OXEOIAGTNKE MOTE OTAG Vo, amodnKevel Ta unvouato o pio
Baon dedopévov. Melhovtikdg otdyoc Oa Tov Vo UTopel va avaAvEL To. GTOLXELN TOV
palevel kol vo AapPavel HETpO OOTE VO AVIIUETOMILEL GE TPAYUATIKO XPOVO TIC

embéoels.
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5. YAOTTOinon TOU CUCTHHOTOG

5.1. Eiocaywyn aro Snort

To Snort eivor évag libpcap-based packet sniffer mov ypnoonoleitar vpémg
®¢ éva oVt aviyvevong embécemv o€ diktva vToAoyloTtdv. Eyxel mv dvvatdtra
va wpaypatonolei rule-based logging kot va aviyvedvel sembéoeig omwg DoS/DDOS
Attacks, Portscans, buffer overflow attacks, HTTP/DNS/'SMTP/POP3/IMAP attacks
mov Pacilovior 6e Kavoveg TOV 1KOVOTOWOLV cuykekpuuéva 1P moaxéta. Ot
€100TOMNCELS YO TIC EMOECELS YIVOVIOL OE TPAYHOTIKO Y¥POVO Kol €KTOG omd TNV
Kataypaen tovg o kdmowo aert file, to Snort éxer v duvotdTTo Vo OTEAVEL TIG
gdonomoelc oto SY SLOG, va mopdyst SNMP traps, axoun kat va otélvel Winpopup
UNVOHOTO GE VTOAOYIOTEC HE Aettovpyikd ocvotue Windows pe t ypnion tov
npowtokolov SMB. To moakéto Kotoypdeovial oto dicko gite og tcpdump binary
popon, cite oe text popen oe directories mov domuovpyovvror ue Paon v IP

dtevbvveon g Tyne.

5.2. Emékraon tou Snort

To Snort amoteiel 10 Aoyiopuikd mov Oa ypnowomomcovue otovg IDS
Sensors. T 10 oKOmd aVTO EMEKTEIVOLE TOV KMOWKE TOV, MGTE VO VAOTOEL TIC
amortnoslg mov  eénynoape oto  mponyovpevo kepdiao. [T ovykekpyéva,
enexteivape 1o plugin mov kataypdeet o 10gs 1o makéta TV eMOLoE®V GOTE Vo
dnuovpyet Yo ke této1o 1og apyeio kat Eva kavovplo apyeio mov Oo mepéyet TV
YNowK) Tov vroypaen. Emmpdcheta, yo v mopayoyn Kol TV orTOGTOAN TOV
IDMEF punvoudtov oto kevipikd IDS node katackevdoope €va kavovplo output
plugin. To plugin avtd o givor vaevBVvo Yoo TV dnovpyio Twv Alert unvoudtov
aALd kou Tov Heartbeat unvopdtov. T ™ dnuovpyio Kot amoctol Tov de0TEP®V,
7o plugin xotd v apyomoinon tov Ba dnpovpyet pio véo diepyacio 1 omoio Oa
eréyyel av M depyacio Tov Snort Aettovpyel kavovikd kol o 6TEAVEL GE TEPLOJIKA
Ol TAUATO UVOLOTO GTOV KEVIPIKO KOUPO TOov vIodnAdvouy v opOn Asttovpyia
tov Sensor. Av m oepyacio Tov Snort mebdver 101e B0 GTAUATAEL AUEGMOS KO 1
ATOGTOAY] TV pUnvopdtov tomov Heartbeat oxotdvovtag ™ véa diepyacio wov

dnuovpynoe o plugin.
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5.3. Wneiakn utroypaen ora logs rou Snort

H ymowaxn vroypaen oto 10gs tov Snort £xel oxond va pog eEacpalioet v
AKEPUOTNTO TOVG GE TEPIMTMON TOL OEANCOVLUE VO TAL YPNGULOTOICOVUE ®G
YNEoKA TEIGTAPLL Yo Vo amodsiEovpe v emifeon mov dEXTNKE KATO0 TUNLO TOV
OKTHOL HOG.

['o 0 oKxomd avtd mapdyovpe Eva (evyog RSA Khedidv purikovg 1024 bits yuo
VO, TO YPNOLLOTOGOVUE KaTd TV vIoypaen Tov 10gs tov Snort mov kpatovvTol
TOMKA ©T0 dioko, aAAG kol yw v vroypoaen towv IDMEF pnvopdtov mov
oTéAVOVTOL 6T0 KevIpikd KOuPo. [a to okomd avtd ypnoiporodnke to epyareio

openssl.

[Topaywyn Wimtucod RSA kiediov:

openssl genrsa -out key.pem -rand filename.seed 1024

[Mapayoyn dnuociov RSA kieldiov:

openssl rsa -in key.pem -pubout -out pubkey.pem

Ta hewdd eivar amobnkevpéva oe PEM popoen kot gaivovtol mopokdtm:

MIICXAIBAAKBgQDELLYFZtZgZS+B/GFY8YnuUthIkaPSWB/i5DNOthngVth
2emck7zgisymlmacCeipsXnvdiw8DsunCby2r8Qvhg24w+UCAVHCU2767bFXCRP72
78eE4QXQ5vwgh8qD3LCBGa5e8t0fQ/z6dATItxochBUorfUktyp3HsnPAQIDAQAB
AOGASVOrt6ENA560wa2CI0ppXURUHX+2TW9z2m87j10a23QMIIR4yeDfgICWpIti
UIWx0D006bJQeP/GRkujPETXx1xJAe7LIdwuifiuD4T06zBF4gtsSBBrLkA9hv/TD
1zmGwx1nbi/KWtOFG8tTT1VzI/bMcOjMMAeyRUlwgKRXVWECQQDh2HOINoB60QTI
UBjED6KUQPCTGS37QRyCr8DbwqbMWIQXxH/Jvn8SPP24wecIhz14em/Xe0+7Payny
S/e636S3AKEA3T14XET1GTLGSZEN+00rjuMywZYBKZe30zKZg3N5FhmSErx,/1y30d7
pxIdQ5KGB3TpkkzPT/H95beGfqP5k5QiBwIBAIbAhwWOEWRNiWWb3dSUrGLP4Sbt+1
MR1X7pIFgzSuD+zjQAoRiyCbgvcjnfz+u+kY+zzxAIOhed0OVU7 FaqDgjRKOCQHXD
tswvY9dL7IR3IR8YabkovGOYOhTfSp7/Yh7Xq6yBWItZ]jPuSy/XLLhxfOQQx8pES5
Ez/VINtXug7PAJob1xkCcQBcAEkI9dCMvbn/HUK7M+crl1xPFVXCNQd56rEVMN3X9G
+BTIVORBTgqyBnB/171kqFzDSHIA4qzZo2bBkNat/3Ys=

MIGfMAOGCSqGPIb3DQEBAQUAA4GNABCB1QKBgQDELLYF2t2gZS+B/FGY8YnuUdvh
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ICkvPSwB/1i5DN0tkIgYjvhGk2emck7zgisyYmlmaCeipsXnwdIw8DsunCby2r8Qvh
g24W+UCAVHCU2767bFXCcRP7273eE4QXP5vWgh8gD3LCBGa5e8t0fQ/z6dAT9txoc
hBUo1 fUuktyp3HSnPAQIDAQAB

['o v enéktaon ooty oto Snort, petafariope to apyeio SPO_log ascii.c to omoio
amotelel To output plugin mov givarl vaevBuvo yo TV KaTaypaen o€ text popen tov
YOPOKTNPLOTIKOV VOGS | P Takétov.

Yuykekpipéva, Tpocbicape ot cvvapton LogAsciilnit() tig mapakdto ypapupég

KOO

/* Read RSA private key from file */

if((kfp = fopen(args, "r")) == NULL)
{
FatalError ("ERROR: fopen(%s) key file: %s\n",
args, strerror(errno));

}

else

{
x = PEM_read_RSAPrivateKey(kfp, &x, NULL, NULL);

fclose(kfp);

/* Allocate space for the signature */

sig = (unsigned char *) malloc(RSA_size(x)*sizeof(unsigned char));

Onwg eoivetor Kot Topomdve, 6To TUNHO oVTO ToL KOdka dafdlovps to
WTkd Khedl and 1o apyeio kot To amobnkevovpe oe doun tmov RSA. Avtod
yivetar pe 1t Ponbeia tng ouvviptmong PEM read RSAPrivateKey() n omoia

emotpéPel deiktn o doun RSA. To mpdTLTTO TG CLVAPTNONG PAIVETAL TOPAKATM:

RSA *PEM_read_RSAPrivateKey(FILE *fp, RSA **x,

pem_password cb *cb, void *u);

Eniong, mpocBécape otn ocvuvaptnon LOgASCi() Tig Topakato YPoUUEG KOOKA:
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/* Compute the signature of the logfile and write it in logfile.sig

if((1fp = fopen(log_file, "rb")) == NULL)

{
FatalError ("ERROR: fopen(%s) log file: %s\n",
log_file, strerror(errno));
}
else
{

/* Compute the MD5 checksum */

MD5_Init(&c);

*/

while ((bytes = fread(buf, sizeof(unsigned char), BUF_SIZE, 1fp)))

MD5 Update(&c, buf, bytes);

MD5_Final(md, &c);

fclose(1fp);

/* Sign Message Digest */

if (siglen = RSA private _encrypt(MD5 DIGEST LENGTH, md, sig, x,

RSA_PKCS1_PADDING))
{

/* Set .sig suffix for the signature file */

sigfilename = (char *) malloc(sizeof(char) * (strlen(log_file)+5));

sprintf(sigfilename, "%s.sig", log file);

/* Write the signature to file */

if((sfp = fopen(sigfilename, "wb")) == NULL)

{

FatalError ("ERROR: fopen(%s) signature file: %s\n",
sigfilename, strerror(errno));

}

else

{
fwrite(sig, sizeof(unsigned char), siglen, sfp);
fclose(sfp);

}

free(sigfilename);
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}

else

{

FatalError ("ERROR: Cannot sign: %s\n", strerror(errno));

Onwc PAémovue otov mapambve Kodka, apykd avoiyooue to log file yia
dudPaoua kot vroroyilovue pe dadoyikd Pruata o MD5 checksum tov apygiov. Ta
TPOTLTO. TOV GLVOAPTHCEMY OV YPNCUYLOTOUCAUE Y10 TOV VITOAOYIGHd Tov MD5S

checksum eaivovtot Tapaxdto:

void MD5 Init(MD5 CTX *c);
void MD5_Update(MD5_CTX *c, const void *data, unsigned long len);
void MD5_Final(unsigned char *md, MD5_CTX *c);

21N GUVEXELWD, KPLTTOYPOPOVUE e TO 1010TIKO KAewi o MD5 checksum
pfkovg 128 bit mov Tpoékvye TPONYOVUEVMS KOL TOPAYETOL 1) YNOLOKT VITOYPOET|,
™mv omoio. kal amobnkevovpe oe apyeio mov £xel to ido dvopo pe to log file,
npocBétoviog anhd oto téhog TV Katdinén .Sig. To mpdTLmo TG GLVEPTHONG OV

YPNOLLOTONCALE Y10 T dNUIOVPYIo TNG YNPLOKNS VITOYPAPNS QAIVETOL TALPAKATO:

int RSA_private_encrypt(int flen, unsigned char *from,

unsigned char *to, RSA *rsa,int padding);

Edd mpémer va onueidoovpe 6Tl Yoo vo yivel cmotd compile 1o apyeio
npocOécape ot petafinty LIBS tov Makefile otov xatdroyo snort/src/ v
BiprobnKn Ccrypto mov mepiéyel T GLVOPTACELS Y. TOV LEoAoywopud tov MDS
checksum xai t1g cuvepPTAGEIC TOV VAOTOLOVV TIG YNELUKES VITOYPUPES UE YPTOT TOL

alyopOpov RSA.

['o vo dwmotdoovpe v ophn Acttovpyios TOV YNOUIKOV VITOYPUOOV GTO
logs tov Snort viomomocaue 10 mpdypouua Vverify.c (Préne Tlopdptnua B) mov
eréyyer av o MD5 checksum tov ouykexppévov log file givar id10 pe ovtd mov

TPOKVTTEL A0 TNV YNOLUKT VTOYPAPT TOV VAAPYEL Yot aLTd TO ap)eio. Av ta 600

41



MD5 checksums dagépovv, tdte 10 éva amd to dvo apyeio (gite o log file eite 1o Sig

file) éyel tpomomondsi amd kamoov tpito.

5.4. Anuioupyia rou IDMEF output-plugin

‘Eva output plugin oto Snort amoteleitanr and 600 apyeia, éva apyeio .C Kot
évo. apyeio .h. X O pog mepimtoon Ta apyeion ovtd  £Qovv  OvOpOTO
spo_alert_idmef.c xor spo_alert_idmef.h. I va Aertovpynoet to plugin Ba Tpémer va
10 dnhdoovue otn Aioto pe ta output plugins mov evepyomolobvtor KOTA THV
apyworoinon tov Snort otov avtd Eexwvd. Apyikd, mpocbitovpe oT0 apyeio

plugbase.c mov Bpicketatl 6Tov KaTdAOYO SNOI/SIC/ TV TOPOKAT® YPOLUN:
#include "output-plugins/spo_alert idmef.h"

Me v ypopupr avty ovolactikd kdvoupe include oto apyeio plugbase.c to mpdtumo

™ ovvaptnong Alertldmef Setup().

X ovvégelw oto 1010 apyelo kol  ovyKekpluéva  GTn  GLVAPTNON
InitOutputPlugins() otnv omoia dnAdvovtar Ta. output plugins mov Oa ypnoiporooet

10 SNort TpocOHETovE Kol TNV TOPUKAT® YPOLLLUT:
AlertIdmefSetup();

O1 kVpleg cLVOPTAGELG 0o TIC oToieg amoteheiton Eva output-plugin oto snort
elvanl kabopiopéveg ko kabe pio emtehel pia Eexwpiot Aettovpyia. ['a to IDMEF

plugin Tov KaTaoKEVAGOLLE, 01 KOPLEC GUVOPTHOELS POIVOVTUL TOPAKATW:

void AlertIdmefSetup()

H ovviaptnon AlertldmefSetup() kaver register to plugin ot Adota pe ta output

plugins tov snort.

void AlertIdmefInit(u_char *)
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H ocvvaptnon Alertldmefinit() koiei t ocvvaptnon ParseAlertidmefArgs() n omoia
ene€epyaleton T mopapuéTpovg Tov plugin kor apyikomolel Pacikég dopec kat

petafAntég Tov plugin.
SpoAlertldmefData *ParseAlertIdmefArgs(char *)

H ovvaptmon ParseAlertidmefArgs() Swpaler to arguments tov plugin kot to

amofnkevel oty doun SpoAlertldmefData mov éyovpe kataokevdoet.

void AlertIdmef (Packet *, char *, void *, Event *)

H ocvvaptmon Alertldmef() eivor to xvpro xopudrtt tov plugin kot givar ovty wov

KoAgitol kKabe Popd mov TpokvITEL KATolo aert.
void AlertIdmefCleanExit(int, void *)

H ovvéaptnon AlertldmefCleanExit() kaieitol kotd tov TEpHATIGHO TOV SNOIT Kot £xet

O OKOTO VO, EAEVOEPDGEL TOV YDPO LVIUNG OV gixe deouevoet duvoutkd to plugin.

void AlertIdmefRestart(int, void *)

H ovvdaptnon AlertldmefRestart() kokeitor kotd v emavekkivnon tov snort kot £xet

®C OKOTO VO, EAEVOEPDGEL TOV YDPO LVIUNG OV gixe deouevoet duvoutkd to plugin.

Extdg and 11¢ mopamdve ocvuvaptnoslg mov eival amapoitnteg yi TV
Aertovpyio. Tov plugin, kotookevdoape Kot pio ospd GOV Bondntikodv

OUVOPTACE®V 01 0TTOiEG cLVTELESAY 6TV 0pBT dunon Tov plugin.

Ot cuvaptioelg avTég paivovtol TopaKdTm:

xmlNodePtr BuildAnalyzer ()
H cvvépmon avty katackevdlel tov kopfo Analyzer tov IDMEF unvopatoc.
xmlNodePtr BuildSource(Packet *p)

H ocvvaptnon avt katackevdalet tov képpo Source tov IDMEF pnvopartog.
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xmlNodePtr BuildTarget(Packet *p)

H ovvéptnon avt xotackevdlet tov kopPo Target tov IDMEF unvouatoc.

void BuildClassification(char *, xmlNodePtr)

H cvvapmon avth katackevdlel tov kopfo Classification tov IDMEF unvopatoc.

void SignMessage(char *, char *)

H ovvdptnon avt maipver cov mpdtn TapdpeTpo KAmTOWO KEIUEVO KOl EMGTPEPEL

TNV 0£0TEPT TOPAUETPO TNV YNOLOKN TOV LITOYPUPT.

void HeartBeatProcess()

H ocvvdptnon avt viomotei v diepyacio mov gival vredbovn yuo TNV KATAGKELT] Kot

amoctol Tov heartbeats.

int sig_chld()

H ovvdptnon avty yepiletoan to onuo SIGCHLD mov eyeipetar dtav mebaver n

depyacio modi (ot Tepintmon pag sival n diepyacio wov viomotei to Heartbeat).

"o ™ dnpovpyio twv IDMEF unvopdtov ypnoipworooaue tn Pifiodnkn libidmef.
H Biprodnxn avti ypnotponotel tig ouvaptioelg g libxml2 yio kataokevy XML
UNVOULATOV.

Ot GLVAPTAGELS TOV XPNOLUOTOMGAUE 0td TN cvykekpévn PiAodnkn eaivovtot

OVOAVTIKA TTOPOKATO:

Ovopa ouvépTnong: newIDMEF_Message
NpoTumo: xmlNodePtr newIDMEF_Message (xmlNodePtr, ...);
Nap&ueTpol :

ATTRIBUTES

xmlNodePtr version: TPOULPETLKO



SUB-ELEMENTS
xmlNodePtr Alert : UNd€év N mepLOOOTEPQ

xmlNodePtr Heartbeat: pndév n mepLoocoOTEPX

EmioTpédeLl éva deiktn xmlNodePtr oTo root element

Ovopa ouvapTnong: newAlert

NpoTumo: xmlNodePtr newAlert(xmlNodePtr, ...);
Nap&ueTpolL:

ATTRIBUTES

xmlNodePtr ident : TPOWLPETLKO

SUB-ELEMENTS

xmlNodePtr Analyzer T aKpLBWG €éva
xmlNodePtr CreateTime I aKPLBWG €éva
xmlNodePtr Source I MNdEV N MEPLOOOTEPX
xmlNodePtr Target : UNd€v N mMeEPLOCOTEPA
xmlNodePtr Classification : éva | mepLoocdOTEPA

xmlNodePtr AdditionalData : und€év r MeEPLOCOTEPX

EmioTpédel éva deiktn xmlNodePtr oto Alert node mou dnuLoupynonke.

Ovopa ouvapTnong: newHeartbeat
NpoTumo: xmlNodePtr newHeartbeat (xmlNodePtr, ...);

Nap&ueTpol :

ATTRIBUTES

xmlNodePtr ident: TPOXLPETLKO

SUB-ELEMENTS
xmlNodePtr Analyzer T aKpLBWG €éva
xmlNodePtr CreateTime I aKPLBWG €éva

xmlNodePtr AdditionalData : undév r MeEPLOCOTEPX

EmioTpédel €va deikTtn xmlNodePtr oTto Heartbeat node mou &nuiLoupynénke.

Ovopa ouvapTnong: newAnalyzer

NpoTumo: xmlNodePtr newAnalyzer (xmlNodePtr, ...);

Nap&ueTpol :

ATTRIBUTES
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xmlNodePtr analyzerid : TPOXLPETLKO

SUB-ELEMENTS

xmlNodePtr Node . zero or one
EmioTpédel éva deiktn xmlNodePtr oTo Analyzer node mou dnuLoupynénke.
Ovoua ouvvaptnong: newClassification
NpoTumo: xmlNodePtr newClassification(xmlNodePtr, ...);

Nap&ueTpol:

ATTRIBUTES

xmlNodePtr origin: uTOXPEWTLKO
SUB-ELEMENTS
xmlNodePtr name: akpLBwg éva

xmlNodePtr url : akplLBwg €éva

EmioTpédel éva deiktn xmlNodePtr oto Classification node mou &nuiLoupynébnke.

Ovopa ouvapTnong: newSource

NpoTumo: xmlNodePtr newSource(xmlNodePtr, ...);
Nap&ueTpol :

ATTRIBUTES

xmlNodePtr ident : TPOWLPETLKO

xmlNodePtr spoofed: mpoalLpeTLKO

SUB-ELEMENTS
xmlNodePtr Node : UNd€év N éva

xmlNodePtr Service: undé€v n €va
EmioTpédel éva deiktn xmlNodePtr oTo Source node mou SnULOULPYRONKE.
Ovopoa ouvdpTnong: newTarget
NpoTumo: xmlNodePtr newTarget(xmlNodePtr, ...);
Nap&ueTpol:
ATTRIBUTES
xmlNodePtr ident: mpoaLpPeETLKO

xmlNodePtr decoy: TPOXLPETLKO

SUB-ELEMENTS
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xmlNodePtr Node I UNdEV N éva

xmlNodePtr Service : undév n éva

EmioTpédel €va deiktn xmlNodePtr oTto Target node mou dnuLoupyRONKeE.

Ovopa ouvaptnong: newCreateTime

NpoTumo: xmlNodePtr newCreateTime(struct timeval *);

Nap&ueTpoL:

struct timeval *

EmioTpédel éva deiktn xmlNodePtr oTto CreateTime node mou &nuLoupyndnke.

Ovopa ouvaptnong: newNode

NpoTumo: xmlNodePtr newNode(xmlNodePtr, ...);
Nap&ueTpol :

ATTRIBUTES

xmlNodePtr ident I TIPOULPETLKO

xmlNodePtr category: TPOQLPETLKO
SUB-ELEMENTS
xmlNodePtr name I UNdEV N éva

xmlNodePtr Address : pundev r TMeEPLOCOTEPX

EmioTpédel €va deiktn xmlNodePtr oto Node node mou dnuLovpynénke.

Ovopa ouvapTnong: newAddress

NpoTumo: xmlNodePtr newAddress(xmlNodePtr, ...);
Nap&ueTpol :

ATTRIBUTES

xmlNodePtr ident . TIPOULPETLKO

xmlNodePtr category : TPOXLPETLKO
SUB-ELEMENTS
xmlNodePtr address: exactly one

xmlNodePtr netmask: zero or one

EmioTpédel éva deiktn xmlNodePtr oTto Address node mou dnuLoupyndnke.

Ovopa ouvapTnong: newService
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NpoTumo: xmlNodePtr newService(xmlNodePtr, ...);

Nap&ueTpoL :

ATTRIBUTES

xmlNodePtr ident: TpoaLpPeETLKO

SUB-ELEMENTS
xmlNodePtr port : undeév n éva

EmioTpédel éva deiktn xmlNodePtr oto Service node mou &nuLoupyndnke.

Ovopa ouvapTnong: newSimpleElement

NpoTumo: xmlNodePtr newSimpleElement(char *, char *);

Nap&ueTpol :

char *name : TO OvOux TOU VEOUL OTOLXELOUL

char *value: n TLUR TOU VEOUL OTOLXELOUL

EmioTpédel €va deikTn xmlNodePtr oTo véo kKOuBO mOU dnuLovpynénkKe.

Ovopa ouvapTnong: newAttribute

NpoTumo: xmlNodePtr newAttribute(char *, char *);

Nap&ueTpol :

char *name : TO OVOUX TOU YVWwPLouATOG

char *value: n TLPN Tou yvwplopaTog

EmioTpédel €va deikTn xmlNodePtr oTo véo kOpBO mOU dnuLovpynenKe.

Ovopa ouvaptnong: addElement

NpoTumo: xmlNodePtr addElement (xmlNodePtr, xmlNodePtr);

Nap&ueTpoL :

xmlNodePtr parent: &€ikTng oTOvV KOHBO-YOVEX

xmlNodePtr child : 8eikTng oTov KOuPBO-TALSL

EmioTpédel deikTn oTO KOpPo TMaLdL TOUL dnuLoLPynoE

Ovopa ouvapTnong: setAttribute

NpoTumo: xmlNodePtr setAttribute(xmlNodePtr, xmlNodePtr);

Nap&ueTpoL :

xmlNodePtr element : 8eikTng xmlNodePtr oTo oTOLXELO
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xmlNodePtr attrib : deikTng xmlNodePtr oTo yvwpLOpx
EmioTpédel €va SeilkTn oTO OTOLXELO, adol OplLOEL TO VEO yvWwPLOPX
Ovopa ouvaptnong: globalsInit
MpoTumo: int globalsInit(char *);
Nap&ueTpol :
char * : To DTD mou mepLyp&detL To XML Keipevo
ApXLKOTIOLEL TLG HETAPANTEG KAL TLG OOPEC TOU XPNOLUOTOLOUVTAL yLX Tnv

KaToaokeur] Twv IDMEF messages. EmioTpéder 1 OTav emLTUXEL, SLOPOPETLKE O.

Ovopa ouvaptnong: createCurrentDoc
NMpoTumo: int createCurrentDoc(const char *);

Nap&ueTpol :
char * : H ékdoon Tng yAwoowag XML
AnpLoupyetl éva kalvoupLo XML Document koL To B€TeEL wg To Tpexov. EmiLoTpédel
1 O0Tav emLTUXEL, dLAPOPETLKE O.
Ovopa ouvapTtnong: validateCurrentDoc
NpoTumo: int validateCurrentDoc();
K&velL validate To XML Document mou dnuLovpyndnke pe 10 DTD mMOULU TOU €XOULE
oploeL. EmioTpedel 1 O6Tav EMLTUXEL, SLAPOPETLKE O.
Ovopa ouvaptnong: clearCurrentDoc

NpoTumo: void clearCurrentDoc();

EXevbepwvel 1O Xwpo Tou XML Document poldi pe OAEG TLG SOHUEG TOU QUTO

KOTELXE.

A@ob onovpyncovue 1o IDMEF pivopa, kotackevdlovpe Tnv ynelokn tov
VIOYPAPY], UETUTPEMOVUE TNV VLAOYPOUPN OTN OekOeEadKn) NG HOPeN, TNV
EVOOUOTOVOVLE 6TO pNVLpe dnpovpydviag £tot éva Signed-1DMEF Message kot 1o

otélvovpe oto multicast socket mov éxovpe dnuovpynoet.
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[ ™ onpovpyio TS YNeLakng vtoypaens akoiovdeitol 1 e€ng dradikacio:
Apykd vroroyiletor to MD5 checksum tov punvopotog pe tn fondeto g Topakdtm

GLVAPTNONG:

unsigned char *MD5(const unsigned char *d, unsigned long n,

unsigned char *md);

Y1 ovvéyelon vroypdeovpe to MD5 checksum pe ™ Ponbelo g cvvapTnong

RSA_sign(), To mpdtumo g 0moing QaiveTol TopoKaTo:

int RSA sign(int type, unsigned char *m, unsigned int m_len,

unsigned char *sigret, unsigned int *siglen, RSA *rsa);

Edd mpémer va onueidoovpe Ot Yoo vo. yivel cmotd compile 1o apysio
npocOécape ot petofinty LIBS tov Makefile otov xatdloyo snort/src/ 1
Biprobnkn idmef, mov mepiéyel Tic cvvaptoelg ywo. v katackevn tov IDMEF

punvopdatov kabohg kot ™ Ppitodnkn xml2 mov armarteiton amod tnv libidmef.

5.5. 20vdeon ue ovrornra IDS

[ v vhomoinon tov KeVIPIKoL KOUPOV G6TOV 0010 GTEAVOLV TO. UNVOLATO
ot Sensors ompydnkaue otnv Ovtdétra IDS (IDS Entity) mov £yst vAomombel ota
mhoiclo TG NmMA®UATIKNG epyociog tov Baciin Xatlnywvvakn. ['a va uropéoet vo
ovvepyaotel 1 Ovidotra IDS pe tovg IDS Sensors tov dikthov poc, enekteivape to
XML Parsing module tng ovtottag dote vo vtootnpilel emaAndevon e Ynelokng
VTOYPOPNG TOV UNVOUATOV.

[To ovykekpéva, &xovue tomobetnoer Ol Ta. OMUOCLH KAEWWL OTNV
Ovtomra IDS xar kabe @opd mov o¢taver éva Signed-IDMEF-Message oty
Ovtomra IDS, agov dovdue amd 10 yvopiopo anayzerid amd mowov Sensor
TPOEPYETAL, EMAEYOVUE TO AVTIGTOLXO OMUOGLO KAEWL Yo vo eTaAnOgvcovUE TNV
VIOYPAPT] TOV PEPEL TO WVOUOL. AV 1 EMaA0EVON EMTOHYEL TO VOO KOTOXMPEITOL
ot Pdon dedouévmv. Xe avtifeTn TEPITTMOT TO WVLLO OTIOIVEL OTL £YEL VTTOYPAPET
pe O10POPETIKS 1OTIKO KAEWL 0d avTO TOL £YEL 0 SENSOr A TOV OTTO10 TPOEPYETAL

N €xel aAloytel TO0 TEPLEYOUEVO TOL UNVOUOTOG KOTA TNV O10pOUT| TOL TPOS TOV
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KeEVIPIKO KOuPo. v TEPIMTMOON OVTH TO UAVOUO OYyVOEital, &VA TALTOYPOVO.

gwomoteitan o dryeplotg e Ovrorag IDS pe pvopo 6tny Koveora.

Zymuortikd 1 S1odkacio 1oV TEPTYPAYAIE POIVETOL TOPAKATO:

Signed
[DNEF
D= Ieszsage
SEnsar

IDS Fntity

Signature
Werified 7

TESD
—»

MO

[DNEF
Iulessage
Discarded

DBME

H yhdooa mov ypnoyomodnke ywo. tv vAomoinon g enaindevong tng

YNOLKNG LIToypaeng eivar n Java, aeov ohdxkAnpn n epappoyn g Oviomrtog IDS

glval ypappévn ot yadooo Java Il ovykekpipuéva €ywve eméKtact Tov apyeiov

Xml2Doc.java to omoio mapatifetar ohdkAnpo oto [apdptnua B.
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6. EykaraoTaon Kal Xpion ToOu CUCTAHMATOG

Ye avtd 10 KePAAAO NG OWAMUOTIKNG epyocioc, eEnyodue mwg Oo
EYKATOGTAGOVUE TO Tpomomoinuévo Snort oe éva IDS Sensor. H eykatdotaon kot
Aertovpyia Tov Snort dmwg 10 emekTeivape GTO TAAIGIO GVTNG TNG OUTAMUOTIKNG
gpyaciog £xel Tpaypatorombel e eMTLYI0 GTA TOPAKAT® AEITOVPYIKE GLGTHUOTO:

e Linux24.18

e Solaris9

o FreeBSD 4.7

e OpenBSD 3.1

Apywd xdvoope download tov anycio kddwka tov Snort. H ékdoon tov
Snort omv omoio epyaomkape eivor - 1.9.1. Etor amd 1t Oevbvvon
http://www.snort.org/dl/snort-1.9.1.tar.gz  xatefdalovpe tov mNyoio KOIKO GF
OLUTEGUEVT], popen. T v eméktaon Tov Snort €yovpe YPNOLOTONGEL TNV
BipAro61ikn libidmef v onoia kot kédvovpe download amd thv dievbuvon:
http://www.silicondefense.com/idwg/libidmef/libidmef-0.7.2.tar.gz

Eekwape v eykotdaotoon g Piprodnkng libidmef:

tar -zxvf libidmef-0.7.2.tar.gz
cd libidmef-0.7.2

./configure

make

make install

H Biprobnkn libidmef amaitei v dmapén g Piphodnkng libxml2 oto cdotmud
poc. Av dev v owbétovpe umopovue vor v Kotefdcovpe amd TN oevbuvvon):

http://www.xmlsoft.org/.

Aeod olokAnpwbei M eykotdotoon g PiProdnkng libidmef  pmopodue va

cuveylooLLLE e TNV €YKATAGTAGN TOL SNnort.

tar -zxvf snort-1.9.1.tar.gz
cd snort-1.9.1

./configure
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Y& 00td 10 onueio Tpwv kdvovpe compile o mpémel vo avTIKOTOUOTHCOVUE TO,
apyeia mov oAAdEape pe TV Kovovpla €kO00N TOvg, kabmg Kot vo Bdiovue ot
KotaAAnAa directories kot to véa apyeia mov dnpovpynoape. o ovtd 0 6KOMTO
£xovpe ONUOVPYNOEL £va cvumiecpuévo apyeio pe dvopo snort-idmef.tar.gz to omoio
TEPLEYEL TOL OPYELDL VTA MOTE VO, SIEVKOADVOLLLE TNV EYKATAGTOON.

To cvpumeopévo apyeio mepiéyet o e€N:

src/output-plugins/
src/output-plugins/spo_log ascii.c
src/output-plugins/spo_alert_idmef.c
src/output-plugins/spo_alert _idmef.h
src/preprocessors/
src/preprocessors/spp_portscan.c
src/detect.c

src/plugbase.c

Méaa oo directory tov Snort kdvoope extract to apygio avto.

tar -zxvf snort-idmef.tar.gz

AoV gykatactafovv To apyeio ota KaTdAANAo onueia, Tpémel va aAAAEOVLE
10, Makefiles npwv 1o compilation. Xto directory src/output-plugins oto apygio
Makefile, arlalovpe v petapint libspo_a SOURCES dote va mepthapfdver kat
10 apyeio spo_alert idmef.c, spo adert idmef.h mwov OSnmuiovpynoaue. Emiong,
npocOétovpe ot petafanty libspo_a OBJECTS to apyeio spo_aert_idmef.o kot
o petapinti INCLUDES 1o €€xc: -1/usr/local/ssl/include “xml2-config --cflags’
To /usr/local/ssl/include givon to directory tov include apysiov g PipAobnkng
libcrypto (o kdBe Aertovpyikd cvotnua to directory avtd eivor dagopetiko). To
xml2-config eivatr o mpdypappa mov Ppickel Kot TpochHitel avtopoto o path tov
include apyeiov yio v Biprodrkn libxml2.

Yo directory src/, oto apysio Makefile mpoobétovue otn petapintm LIBS ta e€nc:
-lcrypto -lidmef -1m -1xml2
Ewwd yio 1o OpenBSD, ypewdletor vo mpocbHécovpe kot to —z (ypfiom ¢

BipAodnKng libz).
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211 ovvEyelo elpaoTe £TOLUOL Vo Kavovue compile:

make

make install

To Snort sivar TAéov eykateotnuévo oto cvotnud pog. Topa dnurovpyovue
10 (evyog tov RSA «hedidv pe v Ponbelo. tov epyodeiov openss omog
TEPLYPAYOUE GTO TPONYOVUEVO KEPGAALO Kat Ta. TomobeTovue oto directory keys mov
dnuovpyovue péca oto directory tov Snort. Xtn cvvéysio mnyoivovue oto directory

etc/ tov Snort kat TpocHETov e TIg TAPAKAT® YPUUUEG 6TO apyeio snort.conf.

output log_ascii: /home/gandr/snort/keys/key.pem
output alert fast: /var/log/snort/alert

ruletype send-idmef

{

type alert

output alert_fast: /var/log/snort/alert

output alert_idmef: address=230.0.0.1 port=4446 ttl=1 analyzerid=sensorl
key=/home/gandr/snort/keys/key.pem dtd=/home/gandr/snort/idmef.dtd
interval=300
}

config order: send-idmef alert pass log

Onwg PAémovpe mapoamdve Exovpe vrobésel 6Tl To Snort sivat eykatestnuévo
oto directory /home/gandr/snort/. Opilovpue £va kavovptlo ruletype to omoio 6o gival
avTd MOV €KTOC amd TV amin Kataypaen Ttov aerts oe apysio o otédvel Kol Eva
IDMEF pivopa otov kevepikd kopupo kébe popd mov aviyvevetar kdmowo enibeon. To
plugin mov onpovpynoape pmopel va SpopP®OEl omd TIG EXTA TAPAUETPOVS TOV

epeoaviCovtot mapaKaTo:

1. Tnv IP multicast address

2. To multicast port

3. To TimeTo-Live tov mokétov 1o omoio e€optdtar amd TV SIKTLOKA
amootacn Tov Sensor and to Central IDS Node.

4. To évopa tov Sensor pe to omoio Oa gival YvooTOG 610 KOTAVEUNUEVO dTIKTVO

HLOG.



5. To wWwtkd whewdi pue 10 omoio vmoypdeovue ta logs xor ta IDMEF
unvopoto.

6. To DTD pe to omoio «xdvovpe vaidate ta IDMEF pnvopate mov
dnuovpyovuE.

7. H ovyvoémra pe v omoia o ovykekpiuévog Sensor 0o otédver Heartbeat

UNVOLOTO, GTOV KEVTIPIKO KOWPO.

H televtaio ypapuq mov mpocbicape oto apyeio, mpocdiopilel v oepd pe
v omoia yivovtal trigger ot kavdveg (rules) tov Snort. OpiCovpe oto configuration
Tov Short va gival gvepyomomuévol TpdTo. ot kavoveg tov tomov send-idmef mwov
ONUIOVPYNGOLLE.

Y1 ovvéyew, Tnyoivovue oto directory rules tov Snort 6mov Bpickovtotl Ta
apyeio pe tovg Kovoveg kat opiCovue tov tomo send-idmef otovg kavdveg yuo Tovg
omoiovg emBvpovpe vo. otéhvovtal unvopata IDMEF otov kevtpud koupo. Topa
elpaocte mAéov €tolpol va Egxvnoovpe to Snort. Ot mopdpetpol Pe TOVG OTOIOVGS

Tpéxovpe To SNort poivovtol TopaKiTo:

snort -c /home/gandr/snort/etc/snort.conf -D -i hme0®

H mapdapetpog —C opiler to configuration file mov 6o dwfdoel to Snort katd v
gkkivnon tov, n mopduetpog —D ypedletar yuo vo Egxviost To Snort oe daemon

mode, evéd 1 mopduetpoc —i opilet to interface to omoio Ha akodel To Snort.
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Mapdaptnua B : Kwdikag

Alota apyeiov:
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spo_log_ascii.c
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spo_alert_idmef.h
spo_dert_idmef.c
Xml2Doc.java
idmef.dtd
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Apyeio Spo_log_ascii.c

/*

K K XK XK K X X K K X X K X K X ¥

/

#if
#in
#en
#in
#in
#if
#in
#en
#in
#in
#if
#in
#in
#in
#en

#in
#in
#in
#in
#in
#in

Copyright (C) 1998-2002 Martin Roesch <roesch@sourcefire.com>
(C) 2002 Sourcefire, Inc.
(C) 2003 Androulidakis Georgios <gandr@netmode.ntua.gr>

Author(s): Martin Roesch <roesch@sourcefire.com>
Andrew R. Baker <andrewb@sourcefire.com>
Androulidakis Georgios <gandr@netmode.ntua.gr>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307,

$1d: */

spo_log_ascii

Purpose:

This output module provides the default packet logging funtionality
Arguments:

None.

Effect:

None.

Comments:

def HAVE_CONFIG_H
clude "config.h"

dif

clude <sys/types.h>
clude <string.h>

def HAVE_STRINGS_H
clude <strings.h>
dif

clude <errno.h>
clude <sys/stat.h>
ndef WIN32

clude <sys/socket.h>
clude <netinet/in.h>
clude <arpa/inet.h>
dif /* | WIN32 */

clude "plugbase.h"
clude "parser.h"
clude "debug.h"
clude "decode.h"
clude "event.h"
clude "log.h"
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#include "util.h"
#include "snort.h"

/* includes for signing log files */
#include <openssl/md5.h>
#include <openssl/pem.h>
#include <openssl/rsa.h>

#define BUF_SIZE 1024 /* How many bytes to read in each
MD5 Update */

FILE *1fp, *sfp, *kfp;

unsigned char buf[BUF_SIZE], md[MD5_DIGEST_LENGTH], *sig;
MD5_CTX c;

RSA *x; /* RSA Private key structure */
int siglen, bytes;

char *sigfilename;

char log_file[STD_BUF+1]; /* name of log file (moved up) */

/* external globals from rules.c */
extern char *file_ name;

extern int file_line;

extern OptTreeNode *otn_tmp;

/* internal functions */

void LogAsciilnit(u_char *args);

void LogAscii(Packet *p, char *msg, void *arg, Event *event);
void LogAsciiCleanExit(int signal, void *arg);

void LogAsciiRestart(int signal, void *arg);

char *IcmpFileName (Packet * p);

int OpenLogFile(int mode, Packet * p);

#define DUMP

#define BOGUS

#define NON_IP

#define ARP

#define GENERIC_LOG 5

A WN R

/* XXX fix this */
static FILE *log_ptr;

void LogAsciiSetup()
/* link the preprocessor keyword to the init function 1in
the preproc list */
RegisterOutputPlugin("log_ascii", NT_OUTPUT_LOG, LogAsciilnit);

DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "Output: LogAscii 1is setup\n"););
}

void LogAsciilnit(u_char *args)

DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "Output: Ascii logging
initialized\n"););

pv.log_plugin_active = 1;

/* Read RSA private key from file */
if((kfp = fopen(args, "r")) == NULL)
{

FatalError ("ERROR: fopen(%s) key file: %s\n",
args, strerror(errno));
}

else

{
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x = PEM read RSAPrivateKey(kfp, &x, NULL, NULL);
fclose(kfp);

/* Allocate space for the signature */
sig = (unsigned char *) malloc(RSA size(x)*sizeof(unsigned char));

}

/* Set the preprocessor function into the function list */
AddFuncToOutputList(LogAscii, NT_OUTPUT_LOG, NULL);
AddFuncToCleanExitList(LogAsciiCleanExit, NULL);
AddFuncToRestartList(LogAsciiRestart, NULL);

void LogAscii(Packet *p, char *msg, void *arg, Event *event)
{
DEBUG_WRAP (DebugMessage (DEBUG_LOG, "LogPkt started\n"););
if(p)
{
if(p->iph)
OpenLogFile(0, p);
else if(p->ah)
OpenLogFile(ARP, p);
else
OpenLogFile(NON_IP, p);

}
else
OpenLogFile (GENERIC_LOG, p);
if(msg)
{
fwrite("[**]1 ", 5, 1, log_ptr);
fwrite(msg, strlen(msg), 1, log ptr);
fwrite(" [**]\n", 6, 1, log_ptr);
}
if(p)
{
if(p->iph)
PrintIPPkt(log_ptr, p->iph->ip_proto, p);
else if(p->ah)
PrintArpHeader (log_ptr, p);
}

fclose(log ptr);

/* Compute the signature of the logfile and write it in logfile.sig */
if((1fp = fopen(log_file, "rb")) == NULL)

{ FatalError ("ERROR: fopen(%s) log file:. %s\n",

log_file, strerror(errno));

}

else

{

/* Compute the MD5 checksum */

MD5_Init(&c);

while ((bytes = fread(buf, sizeof(unsigned char), BUF_SIZE, 1fp)))
MD5 Update(&c, buf, bytes);

MD5_Final(md, &c);

fclose(1fp);

/* Sign Message Digest */
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if (siglen = RSA private _encrypt(MD5 DIGEST LENGTH, md, sig, x,
RSA_PKCS1 PADDING))

{
/* Set .sig suffix for the signature file */
sigfilename = (char *) malloc(sizeof(char) * (strlen(log _file)+5));
sprintf(sigfilename, "%s.sig", log_file);
/* Write the signature to file */
if((sfp = fopen(sigfilename, "wb")) == NULL)
FatalError ("ERROR: fopen(%s) signature file: %s\n",
sigfilename, strerror(errno));
}
else
{
fwrite(sig, sizeof(unsigned char), siglen, sfp);
fclose(sfp);
}
free(sigfilename);
}
else
FatalError ("ERROR: Cannot sign: %s\n", strerror(errno));
}

void LogAsciiCleanExit(int signal, void *arg)

{
free(sig);
return;
}
void LogAsciiRestart(int signal, void *arg)
{
free(sig);
return;
}
static char *logfile[] =
{ "", "PACKET_FRAG", "PACKET_BOGUS", "PACKET_NONIP", "ARP", "log" };
/*
* Function: OpenLogFile()
*
* Purpose: Create the log directory and file to put the packet log into.
* This function sucks, I've got to find a better way to do this
* this stuff.
*
* Arguments: None.
%
* Returns: O on success, exits on error
*/
int OpenLogFile(int mode, Packet * p)
{
char log_path[STD_BUF+1]; /* path to log file */
char proto[5]; /* logged packet protocol */
char suffix[5]; /* filename suffix */

#ifdef WIN32
strcpy(suffix,".ids");
#else
suffix[0] = '\O"';
#endif
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/* zero out our buffers */

bzero((char *) log_path, STD_BUF + 1);
bzero((char *) log_file, STD_BUF + 1);
bzero((char *) proto, 5);

if (mode == GENERIC_LOG || mode == DUMP || mode == BOGUS ||
mode == NON_IP || mode == ARP)
{

snprintf(log_file, STD_BUF, "%s%s/%s",
chrootdir == NULL ? "" : chrootdir, pv.log dir,
logfile[mode]);
if((log_ptr = fopen(log_file, "a")) == NULL)
{

FatalError ("ERROR: OpenLogFile() => fopen(%s) log file: %s\n",
log_file, strerror(errno));

}
return 0;
}
if(otn_tmp != NULL)
{
if(otn_tmp->logto != NULL)
{
snprintf(log_file, STD_BUF, "%s%s/%s",
chrootdir == NULL ? "" : chrootdir, pv.log dir,
otn_tmp->logto);
if((log_ptr = fopen(log_file, "a")) == NULL)
{
FatalError ("ERROR: OpenLogFile() => fopen(%s) log file:
%s\n",
log_file, strerror(errno));
}
return 0;
}
}
/* figure out which way this packet is headed in relation to the homenet
*/
if((p->iph->ip_dst.s_addr & pv.netmask) == pv.homenet)
if((p->iph->ip_src.s_addr & pv.netmask) != pv.homenet)
{

snprintf(log_path, STD_BUF, "%s%s/%s",
chrootdir == NULL ? "" : chrootdir, pv.log_dir,
inet_ntoa(p->iph->ip_src));

}
else
{
if(p->sp >= p->dp)
{
snprintf(log path, STD _BUF, "%s%s/%s",
chrootdir == NULL ? "" : chrootdir, pv.log dir,
inet_ntoa(p->iph->ip_src));
}
else
{
snprintf(log path, STD _BUF, "%s%s/%s",
chrootdir == NULL ? "" : chrootdir, pv.log_dir,
inet_ntoa(p->iph->ip_dst));
}
}
}
else
{
if((p->iph->ip_src.s_addr & pv.netmask) == pv.homenet)
{
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snprintf(log path, STD _BUF, "%s%s/%s",
chrootdir == NULL ? "" chrootdir, pv.log dir,
inet_ntoa(p->iph->ip_dst));
}
else
{
if(p->sp >= p->dp)
{
snprintf(log_path, STD_BUF, "%s%s/%s",
chrootdir == NULL ? "" chrootdir, pv.log_dir,
inet_ntoa(p->iph->ip_src));
}
else
{
snprintf(log_path, STD_BUF, "%s%s/%s",
chrootdir == NULL ? "" chrootdir, pv.log_dir,
inet_ntoa(p->iph->ip_dst));
}
}

}

DEBUG_WRAP (DebugMessage (DEBUG_FLOW,
log_path););

"Cr

/* build the log directory */

if(mkdir(log_path, S_IRWXU | S_IRWXG |
{
if(errno != EEXIST)
FatalError ("ERROR: OpenlLogFile(
%s\n",
log path, strerror(
}
}

DEBUG_WRAP (DebugMessage (DEBUG_FLOW, "Di

/* build the log filename */
if(p->iph->ip_proto IPPROTO_TCP |

eating directory: %s\n",

S_IROTH | S_IXOTH))

) => mkdir(%s) log directory:

errno));

rectory Created!\n"););

p->iph->ip_proto == IPPROTO_UDP)
{
if(p->frag_flag)
{
snprintf(log_file, STD_BUF, "%s/IP_FRAG%s", log_path, suffix);
}
else
{
if(p->sp >= p->dp)
{
#ifdef WIN32
snprintf(log_file, STD_BUF, "%s/%s_%d-%d%s", log_path,
protocol_names[p->iph->ip_proto], p->sp, p->dp,
suffix);
#else
snprintf(log_file, STD_BUF, "%s/%s:%d-%d%s", log_path,
protocol_names[p->iph->ip_proto], p->sp, p->dp,
suffix);
#endif
}
else
{
#ifdef WIN32
snprintf(log_file, STD_BUF, "%s/%s_%d-%d%s", log_path,
protocol_names[p->iph->ip_proto], p->dp, p->sp,
suffix);
#else
snprintf(log_file, STD_BUF, "%s/%s:%d-%d%s", log_path,
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protocol_names[p->iph->ip_proto], p->dp, p->sp,

suffix);
#endif
}
}
}
else
{
if(p->frag_flag)
{
snprintf(log file, STD _BUF, "%s/IP_FRAG%s", log path, suffix);
}
else
{
if(p->iph->ip_proto == IPPROTO_ICMP)
{
snprintf(log file, STD BUF, "%s/%s _%s%s", log path, "ICMP",
IcmpFileName(p), suffix);
}
else
{
snprintf(log file, STD BUF, "%s/PROTO%d%s", log path,
p->iph->ip_proto, suffix);
}
}
}

DEBUG_WRAP (DebugMessage (DEBUG_FLOW, "Opening file: %s\n", log file););

/* finally open the log file */
if((log_ptr = fopen(log_file, "a")) == NULL)
{

FatalError ("ERROR: OpenLogFile() => fopen(%s) log file: %s\n",

log_file, strerror(errno));

}
DEBUG_WRAP (DebugMessage (DEBUG_FLOW, "File opened...\n"););

return 0;

/***************************************************************************
*

Function: IcmpFileName(Packet *p)
Purpose: Set the filename of an ICMP output log according to its type
Arguments: p => Packet data struct

Returns: the name of the file to set

I R R K G I

***************************************************************************/

char *IcmpFileName (Packet * p)

{
if(p->icmph == NULL)
{
return "ICMP_TRUNC";
}

switch(p->icmph->type)

case ICMP_ECHOREPLY:
return "ECHO_REPLY";
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case ICMP_DEST_UNREACH:
switch(p->icmph->code)
{
case ICMP_NET_UNREACH:
return "NET_UNRCH";

case ICMP_HOST_UNREACH:
return "HST_UNRCH";

case ICMP_PROT_UNREACH:
return "PROTO_UNRCH";

case ICMP_PORT_UNREACH:
return "PORT_UNRCH";

case ICMP_FRAG_NEEDED:
return "UNRCH_FRAG_NEEDED";

case ICMP_SR_FAILED:
return "UNRCH_SOURCE_ROUTE_FAILED";

case ICMP_NET_UNKNOWN:
return "UNRCH_NETWORK_UNKNOWN";

case ICMP_HOST_UNKNOWN:
return "UNRCH_HOST_UNKNOWN";

case ICMP_HOST_ISOLATED:
return "UNRCH_HOST_ISOLATED";

case ICMP_PKT_FILTERED_NET:
return "UNRCH_PKT _FILTERED_NET";

case ICMP_PKT_FILTERED_HOST:
return "UNRCH_PKT_FILTERED_HOST";

case ICMP_NET UNR TOS:
return "UNRCH_NET_UNR_TOS";

case ICMP_HOST_UNR_TOS:
return "UNRCH_HOST_UNR_TOS";

case ICMP_PKT_FILTERED:
return "UNRCH_PACKET_FILT";

case ICMP_PREC_VIOLATION:
return "UNRCH_PREC_VIOL";

case ICMP_PREC _CUTOFF:
return "UNRCH_PREC_CUTOFF";

default:
return "UNKNOWN";

}

case ICMP_SOURCE_QUENCH:
return "SRC_QUENCH";

case ICMP_REDIRECT:
return "REDIRECT";

case ICMP_ECHO:
return "ECHO";

case ICMP_TIME_EXCEEDED:
return "TTL_EXCEED";
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case ICMP_PARAMETERPROB:
return "PARAM_PROB";

case ICMP_TIMESTAMP:
return "TIMESTAMP";

case ICMP_TIMESTAMPREPLY:
return "TIMESTAMP_RPL";

case ICMP_INFO_REQUEST:
return "INFO_REQ";

case ICMP_INFO_REPLY:
return "INFO_RPL";

case ICMP_ADDRESS:
return "ADDR";

case ICMP_ADDRESSREPLY:
return "ADDR_RPL";

default:
return "UNKNOWN";
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Apysgio verify.c

/*
** Copyright (C) 2003 Androulidakis Georgios <gandr@netmode.ntua.gr>

* %

** Author(s): Androulidakis Georgios <gandr@netmode.ntua.gr>
X X

** This program is free software; you can redistribute it and/or modify
** it under the terms of the GNU General Public License as published by

** the Free Software Foundation; either version 2 of the License, or
** (at your option) any later version.

X X

** This program is distributed in the hope that it will be useful,
** but WITHOUT ANY WARRANTY; without even the implied warranty of

** MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

** GNU General Public License for more details.

X X

** You should have received a copy of the GNU General Public License
** along with this program; if not, write to the Free Software

** Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307,

USA.
*/

#include<stdio.h>
#include<stdlib.h>
#include<string.h>
#include<openssl/md5.h>
#include<openssl/pem.h>
#include<openssl/rsa.h>
#include<openssl/err.h>

#define BUF_SIZE 1024
#define SIG_LENGTH 128
#define KEYFILE "/home/gandr/snort/keys/pubkey.pem"

FILE *fp, *kfp, *sfp;

unsigned char buf[BUF_SIZE], md[MD5 DIGEST LENGTH],
mdsig[MD5 DIGEST LENGTH], sig[SIG_LENGTHI];

MD5_CTX c;

RSA *x;

int i, bytes;

unsigned long e;

char *s, *sigfilename;

int main(int argc, char **argv)

{

if (argc !'= 2)

{
printf("Usage: %s <filename>\n", argv[0]);
exit(0);

}

if ((fp = fopen(argv[1l], "rb")) == NULL)

{
printf("Cannot open file %s\n", argv[l]):
exit(0);

}

MD5_Init(&c);

while ((bytes = fread(buf, sizeof(unsigned char), BUF_SIZE, fp)))

MD5_Update (&c, buf, bytes);
MD5 Final(md, &c);
fclose(fp);

printf("MD5 checksum from file: ");

for (i = 0; i < MDS5_DIGEST_LENGTH; i++)
printf("%02x", md[i]);
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sigfilename =

(char *) malloc(sizeof(char)

* (strlen(argv[1l])+5));

sprintf(sigfilename, "%s.sig", argv[1l]);
if ((sfp = fopen(sigfilename, "rb")) == NULL)
{
printf("Cannot open sig file %s\n", sigfilename);
exit(0);
}
bytes = fread(sig, sizeof(unsigned char), SIG_LENGTH, sfp);
fclose(sfp);
if ((kfp = fopen(KEYFILE, "r")) == NULL)
{
printf("Cannot open key file %s\n", KEYFILE);
exit(0);
}
x = PEM_read_RSA_PUBKEY (kfp, NULL, NULL, NULL);
fclose(kfp);
if ((i = RSA_public _decrypt(SIG_LENGTH, sig, mdsig, X,
RSA _PKCS1 PADDING)) > 0)
{
printf("\nMD5 checksum from sig ")
for (i=0; i < MD5_DIGEST LENGTH; 1i++)
printf("%02x", mdsigl[il);
}
else
{
e = ERR get error();
s = ERR _error_string(e, NULL);
printf("ERROR: %s\n", s);
}
return 0;
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Apyeio spo_alert_idmef.h

/*
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %

Copyright (C) 2003 Androulidakis Georgios <gandr@netmode.ntua.gr>
Author(s): Androulidakis Georgios <gandr@netmode.ntua.gr>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307,

USA.

*/

#ifndef _ SPO_ALERT_IDMEF_H__
#define _ SPO_ALERT_IDMEF_H__

void AlertIdmefSetup();

#endif /* _ SPO_ALERT _IDMEF_H__ */
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Apyeio spo_alert_idmef.c

/*
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %

Copyright (C) 2003 Androulidakis Georgios <gandr@netmode.ntua.gr>
Author(s): Androulidakis Georgios <gandr@netmode.ntua.gr>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307,

USA.

*/

/

*
*
*
*
*
*
*
*
*

#i
#i
#e

#i
#i
#i
#i
#i
#i
#i
#i
#1i
#1i
#i
#i
#i

#1i
#1i
#i
#i
#1i
#1i
#1i
#i
#i
#i

#i
#i
#i
#i

spo_alert_idmef
Purpose: output plugin for idmef alerting

Effect:

Alerts are sent to the multicast group defined by the args using IDMEF

/

fdef HAVE_CONFIG_H
nclude "config.h"
ndif

nclude <sys/types.h>
nclude <stdio.h>
nclude <stdlib.h>
nclude <string.h>
nclude <ctype.h>
nclude <errno.h>
nclude <sys/socket.h>
nclude <netinet/in.h>
nclude <netdb.h>
nclude <arpa/inet.h>
nclude <unistd.h>
nclude <signal.h>
nclude <fcntl.h>

nclude "decode.h"
nclude "event.h"
nclude "rules.h"
nclude "plugbase.h"
nclude "parser.h"
nclude "debug.h"
nclude "util.h"
nclude "generators.h"
nclude "signature.h"
nclude "snort.h"

nclude <libidmef/idmefxml.h>
nclude <openssl/md5.h>
nclude <openssl/pem.h>
nclude <openssl/rsa.h>
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#define XML_VERSION "1.0"

#define IDMEF_VERSION "1.0"
#define MAX_MESSAGE_SIZE 65536
#define CHECK_INTERVAL 10

#define IDMEF_LOG

/*
* Includes from other sources: spp_portscan.c
*/

/* Definitions for scan types */
struct spp_timeval

{
time_t tv_sec;
time_t tv_usec;
3
typedef enum _scanType
{
sNONE = 0, sUDP = 1, sSYN = 2, sSYNFIN = 4, sFIN = 8, sNULL =
sXMAS = 32, sFULLXMAS = 64, sRESERVEDBITS = 128, sVECNA = 256,
512,

sNMAPID = 1024,
sSPAU = 2048, sINVALIDACK = 4096
} ScanType;

/* Structures for keeping track of connection information. */
typedef struct _connectionlInfo

{
ScanType scanType;
u_short sport;
u_short dport;
struct spp_timeval timestamp;
char tcpFlags[9]; /* Eight flags and a NULL */
u_char *packetData;
struct _connectionInfo *prevNode;
struct _connectionInfo *nextNode;
} ConnectionInfo;

typedef struct _destinationInfo
{
struct in_addr daddr;
int numberOfConnections;
ConnectionInfo *connectionslList;
struct _destinationInfo *prevNode;
struct _destinationInfo *nextNode;
} DestinationInfo;

typedef struct _sourcelnfo
{
struct in_addr saddr;
int numberOfConnections;
int numberOfDestinations;
int numberOfTCPConnections;
int numberOfUDPConnections;
int totalNumberOfTCPConnections;
int totalNumberOfUDPConnections;
int totalNumberOfDestinations;

struct spp_timeval firstPacketTime;
struct spp_timeval lastPacketTime;
int reportStealth;

int stealthScanUsed;
int scanDetected;

16,
sNOACK =

struct spp_timeval reportTime; /* last time we reported on this

* source's activities */
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DestinationInfo *destinationslList;
u_int32 t event id;
struct _sourcelInfo *prevNode;
struct _sourcelInfo *nextNode;

} Sourcelnfo;

typedef struct _SpoAlertIdmefData
{

char *address;

char *port;

char *ttl;

char *analyzerid;

char *key;

char *dtd;

char *interval;

} SpoAlertldmefData;

void AlertIdmefInit(u_char *);

void AlertIdmef(Packet *, char *, void *, Event *);
SpoAlertIdmefData *ParseAlertIdmefArgs(char *);
void AlertIdmefCleanExit(int, void *);

void AlertIdmefRestart(int, void *);

xmlNodePtr BuildAnalyzer ();

xmlNodePtr BuildSource(Packet *p);

xmlNodePtr BuildTarget (Packet *p);

void BuildClassification(char *, xmlNodePtr);
void SignMessage(char *, char *);

void HeartBeatProcess();

int sig_chld();

/* external globals from rules.c */
extern char *file_name;

extern int file_line;

extern OptTreeNode *otn_tmp;

extern SourceInfo *livePortScanSource;

FILE *fp;
SpoAlertIdmefData *data;

struct hostent *h;

struct sockaddr_in localAddr;

struct sockaddr_in remoteAddr;

FILE *kfp;

RSA *x; /* RSA Private Key */

unsigned char *sig;

int pi[2]; /* pipe */

int sd; /* socket */

unsigned char ttl = 1; /* TTL value for multicast packet */
int pid;

int idmef_enabled

O; /* Flag used by preprocessors */

/
Function: SetupAlertIdmef ()

Purpose: Registers the output plugin keyword and initialization
function into the output plugin 1list. This is the function that
gets called from InitOutputPlugins() in plugbase.c.

Arguments: None.

L I K I G

Returns: void function

*

*/
void AlertIdmefSetup()
{

73



/* link the preprocessor keyword to the init function 1in
the preproc list */
RegisterQutputPlugin("alert_idmef", NT_OUTPUT_ALERT, AlertIdmefInit);

DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "Output plugin: AlertIdmef is
setup...\n"););
}

/*
* Function: AlertIdmefInit(u_char *)
*

* Purpose: Calls the argument parsing function, performs final setup on
data
* structs, links the preproc function into the function list.

Arguments: args => ptr to argument string

* X X ¥

Returns: void function
*

*/
void AlertIdmefInit(u_char *args)
{

DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "Output: AlertIdmef
Initialized\n"););

pv.alert plugin_active = 1;
idmef_enabled = 1;

/* parse the argument list from the rules file */
data = ParseAlertIdmefArgs(args);

/* Build remote address structure */
h = gethostbyname(data->address);
if (h == NULL)

FatalError ("Unknown host: %s\n", data->address);

}

remoteAddr.sin_family = h->h_addrtype;

memcpy ((char *) &remoteAddr.sin_addr.s_addr, h->h_addr_1list[0],
h->h_length);

remoteAddr.sin_port = htons(atoi(data->port));

/* Check if remote address is multicast */

if (!'IN_MULTICAST(ntohl(remoteAddr.sin_addr.s_addr)))
{
FatalError("Given Address %s is not multicast\n",
inet _ntoa(remoteAddr.sin_addr));

}
/* Set TTL for multicast packet */

if (data->ttl != NULL)
ttl = (unsigned char) atoi(data->ttl);

/* Read RSA private key from file */
if((kfp = fopen(data->key, "r")) == NULL)
{

FatalError ("ERROR: fopen(%s) key file: %s\n",
data->key, strerror(errno));
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else

{
x = PEM_read_RSAPrivateKey (kfp, &x, NULL, NULL);
fclose(kfp);

/* Allocate space for the signature */
sig = (unsigned char *) malloc(RSA size(x)*sizeof(unsigned char));

}

/* Initialize the global variables */
globalsInit(data->dtd);

/* Creation of HeartBeat Process */

if (pipe(pi) < 0)
FatalError ("Cannot create pipe\n");

if ((pid = fork()) == -1)
{

FatalError("Cannot create new process\n");

else if (pid == 0) /* Heartbeat process */

{
HeartBeatProcess();
}
else /* parent process */
{

signal(SIGCHLD, sig chld);
close(pi[0]);

/* Build local address structure */
localAddr.sin_family = AF_INET;
localAddr.sin_addr.s_addr = htonl(INADDR_ANY);
localAddr.sin_port = htons(0);

/* Create socket */

if ((sd = socket (AF_INET, SOCK _DGRAM, 0)) < 0)
FatalError("Cannot open socket\n");

/* Bind socket */

if (bind(sd, (struct sockaddr *) &localAddr, sizeof(localAddr)) < 0)
FatalError("Cannot bind socket\n");

/* Set TTL */

if (setsockopt(sd, IPPROTO_IP, IP MULTICAST TTL, &ttl, sizeof(ttl)) <
0)
FatalError("Cannot set TTL\n");

DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "Linking IdmefAlert functions to
call lists...\n"););

/* Set the preprocessor function into the function list */
AddFuncToOutputList (AlertIdmef, NT_OUTPUT_ALERT, data);
AddFuncToCleanExitList(AlertIdmefCleanExit, data);
AddFuncToRestartList(AlertIdmefRestart, data);

/*
* Function: ParseAlertldmefArgs(char *)
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*

* Purpose:

*

doesn't

*

L R R

Process the preprocessor arguements from the rules file and
initialize the preprocessor's data struct. This function

have to exist if it makes sense to parse the args in the init
function.

Arguments: args => argument list

Returns:

void function

SpoAlertIdmefData *ParseAlertldmefArgs(char *args)

}

SpoAlertIdmefData *data;
char *xarg, *tmp;

DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "ParseAlertIdmefArgs: %s\n",
args););

if (args == NULL)

FatalError("You must supply arguments for alert_idmef plugin\n");

}

data

xarg

(SpoAlertIdmefData *) malloc(sizeof (SpoAlertIdmefData));

strtok(args," =");

while (xarg != NULL)

{

tmp = strtok(NULL, " ");

if(!strncasecmp(xarg, "address",7))

{

data->address = tmp;

if(!strncasecmp(xarg, "port",4))

{

data->port = tmp;

}
if(!strncasecmp(xarg,"ttl",3))

{

data->ttl = tmp;

if(!strncasecmp(xarg, "analyzerid",10))

{
}

data->analyzerid = tmp;

if(!strncasecmp(xarg,"key",3))

{

data->key = tmp;

}
if(!strncasecmp(xarg,"dtd",3))

{

data->dtd = tmp;

if(!strncasecmp(xarg,"interval",b8))

{
}

xarg

data->interval = tmp;

= strtok(NULL, " =");

return data;
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/***************************************************************************
*

Function: AlertIdmef(Packet *, char *)
Purpose: Send the current alert using IDMEF

Arguments: p => pointer to the packet data struct
msg => the message to print in the alert

Returns: void function

L R I G I R R R

***************************************************************************/

void AlertIdmef (Packet *p, char *msg, void *arg, Event *event)

{

xmlNodePtr theMessage, theAlert, theAnalyzer, theSource, theTarget,
theClassification;

xmlDocPtr doc = 0;

char *text=0, *tmsg=0, *smsg=0, *s;

int text length = 0, s1=0;

#ifdef IDMEF_LOG
fp = fopen("/var/log/snort/idmef.log", "a");
#endif
/* Check args before building the IDMEF Message */

if ((msg == NULL) || (event == NULL))
return;

if ((p == NULL) &% (event->sig_generator != GENERATOR_SPP_PORTSCAN))
return;

/* Create the current document structure, passing in the current
version of XML (1.0) */

if (lcreateCurrentDoc (XML_VERSION))
{

}

/* Create the Analyzer Node */

FatalError("createCurrnetDoc failed\n");

if((theAnalyzer = BuildAnalyzer()) == NULL)

{
FatalError("Problem building Analyzer node\n");
}
theAlert =
newAlert(
theAnalyzer,
newCreateTime (NULL),
NULL
)

/* Build Portscan Message */

if (event->sig_generator == GENERATOR_SPP_PORTSCAN)
{

/* Create the Source Node */

theSource =
newSource(
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newAttribute("spoofed", "unknown"),
newNode (
newAddress(
newAttribute("category","ipv4-addr"),
newSimpleElement ("address",
inet _ntoa(livePortScanSource->saddr)),
NULL
),
NULL
),
NULL
)

addElement (theAlert, theSource);

/* Add Targets */
{
DestinationInfo *d = livePortScanSource-
>destinationslList;

while (d)
{
/* Create the Target Node */
theTarget =
newTarget (
newAttribute("spoofed", "unknown"),
newNode (
newAddress(
newAttribute("category", "ipv4-addr"),
newSimpleElement("address", inet_ntoa(d-
>daddr)),
NULL
),
NULL
),
NULL
)

addElement (theAlert, theTarget);
d = d->nextNode;

}
/* Create the Classification Node */

theClassification =
newClassification(
newAttribute("origin","vendor-specific"),
newSimpleElement ("name",msg),
newSimpleElement ("url"”,"No URL available"),
NULL
)

addElement (theAlert, theClassification);

else /* Simple Packet */
{

/* Create the Source Node */

if((theSource = BuildSource(p)) == NULL)
{

}

else

FatalError("Problem building Source node\n");
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addElement (theAlert, theSource);

/* Create the Target Node */

if((theTarget = BuildTarget(p)) == NULL)

{
FatalError ("Problem building Target node\n");
}
else
{
addElement (theAlert, theTarget);
}

/* Create the Classification Node(s) */
BuildClassification(msg, theAlert);

}

/* Now build the IDMEF Message */

theMessage = newIDMEF_Message(
newAttribute("version", IDMEF _VERSION),

theAlert,

NULL

)
if(theMessage == NULL)
{

FatalError("Problem building IDMEF-Message node\n");
}

/* IDMEF Message is ready */

if (!validateCurrentDoc())
FatalError ("IDMEF XML Message does not match DTD\n");

doc = getCurrentDoc();
xmlDocDumpMemory (doc, (xmlChar**)&text, &text length);

/* Grab only the message */
tmsg = strstr(text, "<IDMEF-Message");

/* Build the signed Message */

smsg = (char *) malloc(MAX MESSAGE SIZE * sizeof(char));
sprintf(smsg, "%s", "<Signed-IDMEF-Message>");
strcat(smsg, tmsg);

strcat(smsg, "<Signature analyzerid=\"");

strcat(smsg, data->analyzerid);

strcat(smsg, "\">");

/* Add the signature */

sl = 2 *¥ RSA_size(x)+ 1;
s = (char *) malloc(sl * sizeof(char));

SignMessage(tmsg, s);
strcat(smsg, s);

strcat(smsg, "</Signature>");
strcat(smsg, "</Signed-IDMEF-Message>\n");

#ifdef IDMEF_LOG
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fprintf(fp, "%s\n", smsg);
fflush(fp);
fclose(fp):

#endif

/* Send IDMEF Message */

if (sendto(sd, smsg, strlen(smsg), O, (struct sockaddr *) &remoteAddr,
sizeof(remoteAddr)) < 0)
{
close(sd);
FatalError("Cannot send IDMEF Message");

}

/* Cleanup */
clearCurrentDoc();
free(s);
free(smsg);

}
/*
* Function: BuildAnalyzer ()
*
* Purpose: Constructs the Analyzer node for the IDMEF message.
*
* Returns: An xmlNodePtr to the Analyzer node.
*/

xmlNodePtr BuildAnalyzer ()
{
char hostname[256];
int hostlen = 256;
struct hostent *h;
xmlNodePtr theAnalyzer, theNode, theAddress;

theAnalyzer = newAnalyzer (
newAttribute("analyzerid",data->analyzerid),
NULL
)

theNode = newNode (NULL) ;

theAddress = newAddress(
newAttribute("category","ipv4-addr"),

NULL

)

if (gethostname(hostname, hostlen))
FatalError ("Cannot get hostname");

h = gethostbyname(hostname) ;

if (strlen(h->h_name) > 0)

addElement (theNode,newSimpleElement ("name", h->h _name));
else

addElement (theNode,newSimpleElement ("name", hostname));

addElement (theAddress, newSimpleElement("address",
GetIP(pv.interfaces[0])));

if(theAddress->children != NULL)
addElement (theNode, theAddress);
else
xmlFreeNode (theAddress) ;

if(theNode->children != NULL)

addElement (theAnalyzer, theNode);
else
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xmlFreeNode (theNode) ;

return theAnalyzer;

}

/%

i Function: BuildSource(Packet *)

: Purpose: Constructs the Source node for the IDMEF message.
i Arguments: p => The current packet

:/Returns: An xmlNodePtr to the Source node.

xmlNodePtr BuildSource(Packet *p)
{

xmlNodePtr theSource, theAddress, theNode;
theSource = newSource(newAttribute("spoofed", "unknown"), NULL);
theNode = newNode (NULL) ;
theAddress = newAddress(
newAttribute("category", "ipv4-addr"),
newSimpleElement ("address",inet _ntoa(p->iph->ip_src)),

NULL
)

addElement (theNode, theAddress);
addElement (theSource, theNode) ;

/* We need to add a Service element to include port information if
this was a TCP or UDP packet */

if((p->iph->ip_proto == IPPROTO_TCP) || (p->iph->ip_proto ==
IPPROTO_UDP))

{
char sp[6];
sprintf(sp, "%d", p->sp);
addElement (theSource,
newService(
newSimpleElement ("port", sp),
NULL)
)
}
return theSource;
}
/*
* Function: BuildTarget(Packet *)
*
* Purpose: Constructs the Target node for the IDMEF message.
*
* Arguments: p => The current packet
*
* Returns: An xmlNodePtr to the Target node.
*/

xmlNodePtr BuildTarget (Packet *p)
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xmlNodePtr theTarget, theAddress, theNode;

theTarget = newTarget(
newAttribute("decoy", "unknown"),
NULL
)

theNode = newNode (NULL) ;
theAddress = newAddress(
newAttribute("category", "ipv4-addr"),
newSimpleElement ("address",inet_ntoa(p->iph->ip_dst)),
NULL
)
addElement (theNode, theAddress);
addElement (theTarget, theNode);

/* We need to add a Service element to include port information if
this was a TCP or UDP packet */

if((p->iph->ip_proto == IPPROTO_TCP) || (p->iph->ip_proto ==
IPPROTO_UDP))

{
char dp[6];
sprintf(dp, "%d", p->dp):
addElement (theTarget,
newService(
newSimpleElement ("port", dp),
NULL)
)
}
return theTarget;
}
/*
* Function: BuildClassification(char *, xmlNodePtr)
*
* Purpose: Constructs the Classification node(s) for the IDMEF message.
*
* Arguments: msg => The message to print in the alert
*
* Returns: Nothing.
*/

void BuildClassification(char *msg, xmlNodePtr theAlert)
{

xmlNodePtr theClassification;

ReferenceNode *refNode;

char url[256];

if ((otn_tmp == NULL) || ((refNode = otn_tmp->siglnfo.refs) == NULL))
{
theClassification =
newClassification(
newAttribute("origin","vendor-specific"),
newSimpleElement ("name" ,msg),
newSimpleElement ("url","No URL available"),
NULL
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addElement (theAlert, theClassification);

else

while(refNode)
{
if (!strcasecmp(refNode->system->name, "bugtraq"))
{
sprintf(url,
"http://www.securityfocus.com/bid/%s", refNode->id);

theClassification =
newClassification(
newAttribute("origin","bugtraqid"),
newSimpleElement ("name" ,msg),
newSimpleElement ("url",url),
NULL
)

addElement (theAlert, theClassification);

else if (!strcasecmp(refNode->system->name, "cve"))
{
sprintf(url, "http://cve.mitre.org/cgi-
bin/cvename.cgi?name=%s", refNode->id);
theClassification =
newClassification(
newAttribute("origin", "cve"),
newSimpleElement ("name",msg),
newSimpleElement ("url",url),

NULL
)
addElement (theAlert, theClassification);
}
else if (!strcasecmp(refNode->system->name,
"arachnids"))
{

sprintf(url,
"http://www.whitehats.com/info/IDS%s", refNode->id);
theClassification =
newClassification(
newAttribute("origin", "vendor-
specific"),

newSimpleElement ("name",msg),
newSimpleElement ("url",url),

NULL
)
addElement (theAlert, theClassification);
}
else if (!strcasecmp(refNode->system->name, "MCAFEE"))
{

sprintf(url,
"http://vil.nai.com/vil/content/v_%s", refNode->id);
theClassification =
newClassification(
newAttribute("origin", "vendor-
specific"),
newSimpleElement ("name",msg),
newSimpleElement ("url",url),
NULL
)

addElement (theAlert, theClassification);
}

else if (!strcasecmp(refNode->system->name, "nessus"))
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specific"),

{
sprintf(url,

"http://cgi.nessus.org/plugins/dump.php3?id=%s", refNode->id);

theClassification =
newClassification(
newAttribute("origin", "vendor-

newSimpleElement ("name",msg),
newSimpleElement ("url",url),

NULL
)

addElement (theAlert, theClassification);

else if (!strcasecmp(refNode->system->name, "url"))

{
sprintf(url, "http://%s", refNode->id);
theClassification =
newClassification(
newAttribute("origin", "vendor-
specific"),
newSimpleElement ("name" ,msg),
newSimpleElement ("url",url),
NULL
)
addElement (theAlert, theClassification);
}
refNode = refNode->next;
}
}
*
* Function: SignMessage(char *, char *)
*
* Purpose: Signs the message and returns the signaturee.
*
* Arguments: msg => The message to sign
* sign => The signature
*
* Returns: Nothing.
*/

void SignMessage(char *msg, char *sign)

{

unsigned char md[MD5 DIGEST LENGTH];
int i, sighexsize;
char *hexsig = 0;

unsigned int siglen;
/* Compute the MD5 checksum */
MD5(msg, strlen(msg)-1, md);

/* Sign Message Digest */

if (RSA_sign(NID_md5, md, MD5_DIGEST_LENGTH, sig, &siglen, x))

{
char hn[3] = {0};

sighexsize = 2 * siglen * sizeof(char) + 1;
hexsig = (char *) malloc(sighexsize * sizeof(char));
hexsig[0] = '\0';



for (i=0; i < siglen; i++)

{
snprintf(hn, 3, "%02x", siglil);
strcat(hexsig, hn);

}

/* Return the hex-coded signature */
strncpy(sign, hexsig, sighexsize);

free(hexsig);

}
else
FatalError("Cannot sign: %s\n", strerror(errno));
}
}
/*
* Function: HeartBeatProcess()
*
* Purpose: Creation of the HeartBeat IDMEF Message
*
* Arguments: None
*
* Returns: void function
E
*/
void HeartBeatProcess()
{
xmlDocPtr doc = 0;
xmlNodePtr theMessage, theAnalyzer;
char *text = 0, *tmsg = 0, *smsg = 0, *s = 0;
int sl = 0, text length =0, i = 0;
char buf;
close(pill]);
/* Build local address structure */
localAddr.sin_family = AF_INET;
localAddr.sin_addr.s_addr = htonl (INADDR_ANY);
localAddr.sin_port = htons(0);
/* Create socket */
if ((sd = socket (AF_INET, SOCK_DGRAM, 0)) < 0)
FatalError ("Cannot open socket\n");
/* Bind socket */
if (bind(sd, (struct sockaddr *) &localAddr, sizeof(localAddr)) < 0)
FatalError("Cannot bind socket\n");
/* Set TTL */
if (setsockopt(sd, IPPROTO_IP, IP_MULTICAST_TTL, &ttl, sizeof(ttl)) <
0)

FatalError("Cannot set TTL\n");

/* Make the following read()'s in non-blocking mode */
fcntl(pi[0], F_SETFL, fcntl(pi[0], F_GETFL) | O_NONBLOCK) ;
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/* Check if snort process has died */
if (read(pi[0], &buf, 1) == 0)

{
close(pi[0]);
FatalError("Snort process died !!!\n");
}
while (1)
{

#ifdef IDMEF_LOG
fp = fopen("/var/log/snort/idmef.log", "a");
#endif

/* Create the current document structure, passing in the
current version of XML (1.0) */

if (!createCurrentDoc (XML _VERSION))
{

}

/* Create the Analyzer Node */

FatalError("createCurrnetDoc failed\n");

if((theAnalyzer = BuildAnalyzer()) == NULL)
{

}

/* Now build the IDMEF Message */

FatalError("Problem building Analyzer node\n");

theMessage = newIDMEF Message(
newAttribute("version", IDMEF _VERSION),
newHeartbeat (

theAnalyzer,
newCreateTime (NULL),
NULL
),
NULL
)
if(theMessage == NULL)
{
FatalError("Problem building IDMEF-Message node\n");
}

if (!validateCurrentDoc())
FatalError ("IDMEF XML Message does not match DTD\n");

text = NULL;
doc = getCurrentDoc();
xmlDocDumpMemory (doc, (xmlChar**)&text, &text length);

/* Grab only the message */
tmsg = strstr(text, "<IDMEF-Message");

/* Build the signed Message */

smsg = (char *) malloc(MAX MESSAGE SIZE * sizeof(char));
sprintf(smsg, "%s", "<Signed-IDMEF-Message>");
strcat(smsg, tmsg);

strcat(smsg, "<Signature analyzerid=\"");

strcat(smsg, data->analyzerid);

strcat(smsg, "\">");

/* Add the signature */
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sl = 2 *¥ RSA_size(x)+ 1;
s = (char *) malloc(sl * sizeof(char));

SignMessage(tmsg, s);
strcat(smsg, s);

strcat(smsg, "</Signature>");
strcat(smsg, "</Signed-IDMEF-Message>\n");

#ifdef IDMEF_LOG
fprintf(fp, "%s\n", smsg);
fflush(fp);
fclose(fp):

#endif

/* Send IDMEF Message */

if (sendto(sd, smsg, strlen(smsg), 0, (struct sockaddr *)
&remoteAddr, sizeof(remoteAddr)) < 0)
{
close(sd);
FatalError("Cannot send IDMEF Message");

}

/* Cleanup */
clearCurrentDoc() ;
free(s);
free(smsg);

for (i=0; i< (atoi(data->interval) / CHECK_INTERVAL); i++)

{
/* Check every X seconds if snort process has died */
if (read(pil[0], &buf, 1) == 0)
{

close(pi[0]);

close(sd);

FatalError("Snort process died! Terminating
HeartBeat process...\n");

}
sleep(CHECK_INTERVAL) ;

}
}

}
/x

: Function: sig chld()

i Purpose: Handling of the signal SIGCHLD produced when child process dies.
: Arguments: None

* Returns: Nothing.

y

int sig_chld()

{
close(pill]);
close(sd);
FatalError ("HeartBeat process Died! Terminating Snort process...\n");
exit(0);
}

void AlertIdmefCleanExit(int signal, void *arg)
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SpoAlertIdmefData *data = (SpoAlertlIdmefData *)arg;

DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "SpoAlertIdmefCleanExitFunc\n"););

free(sig);
free(data);
}
void AlertIdmefRestart(int signal, void *arg)
{
SpoAlertIdmefData *data = (SpoAlertIdmefData *)arg;
DEBUG_WRAP (DebugMessage (DEBUG_PLUGIN, "SpoAlertIdmefRestartFunc\n"););
free(sig);
free(data);
}
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Apyeio Xml2Doc.java

/** Implements the class needed
for parsing XML documents.
@author Vasilis Hatzigiannakis
@author Georgios Androulidakis

*/
package Ids;

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import java.text.ParsePosition;
import java.text.SimpleDateFormat;
import java.security.*;

import java.security.spec.*;

import org.apache.soap.encoding.Hex;

import org.w3c.dom.Node;

import org.w3c.dom.Document;

import org.w3c.dom.NodelList;

import org.w3c.dom.Element;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;
import org.xml.sax.InputSource ;

import org.w3c.dom.NamedNodeMap;

public class Xml2Doc {

private Alert alert=null;
private Heartbeat heartbeat=null;

Alert doc2Alert(Document d)

{
NodelList rootList = d.getChildNodes();
Node rootNode = rootList.item(0Q);

Node curNode;
NodelList curlList;

String ident="NAN";
String dateString="NAN";
String timeString="NAN";
int datelnt=0;

int timeInt=0;

String analyzerIdent=null;

String analyzerNodeldent=null;
String analyzerNodeCategory=null;
String analyzerNodelocation=null;
String analyzerNodeName=null;
String analyzerNodeAddresslIdent=null;
String analyzerNodeAddress=null;
String entityIdent=null;

String entityNodeldent=null;

String entityNodeCategory=null;
String entityNodelLocation=null;
String entityNodeName=null;

String entityNodeAddressIdent=null;
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String entityNodeAddress=null;

String[] sourceldent=null;

String[] sourceSpoofed=null;

String[] sourcelnterface=null;
String[] sourceNodeIdent=null;
String[] sourceNodeAddressIdent=null;
String[] sourceNodeAddress=null;
String[] targetIldent=null;

String[] targetDecoy=null;

String[] targetInterface=null;

int[] targetPort=null;

String[] targetNodeldent=null;
String[] targetNodeCategory=null;
String[] targetNodeAddressIdent=null;
String[] targetNodeAddress=null;

String[] classification=null;
String[] adData = null;

NamedNodeMap map = rootNode.getAttributes();
if (map.getLength()>0)
{

curNode = map.item(0Q);

ident = curNode.getNodeValue();
System.out.println("Alert ident:"+ident);

}
NodelList alertList = rootNode.getChildNodes();

//get createTime

curList = d.getElementsByTagName("CreateTime");
curNode = curlist.item(0Q);

curList = curNode.getChildNodes();

curNode = curlList.item(0);

dateString = curNode.getNodeValue();

try

{

SimpleDateFormat formatter = new SimpleDateFormat ("yyyy.MM.dd
G 'at' hh:mm:ss a zzz");

ParsePosition pos = new ParsePosition(0);

Date currTime = formatter.parse(dateString, pos);

System.out.println("CreateTime: " + dateString );

Calendar cal = formatter.getCalendar();

int nYear=cal.get( Calendar.YEAR );

int nMonth=cal.get( Calendar.MONTH )+1;

int nDay=cal.get( Calendar.DAY_OF_MONTH );

dateInt = nDay +100*nMonth+ 10000*nYear;

dateString = Integer.toString(nYear)+"-
"+Integer.toString(nMonth)+"-"+Integer.toString(nDay) ;

System.out.println("Date: "+dateString);

int nHour=cal.get( Calendar.HOUR_OF_DAY );
int nMin=cal.get( Calendar.MINUTE );
int nSec=cal.get( Calendar.SECOND );

timeInt = nSec + 100*nMin + 10000*nHour;

timeString =
Integer.toString(nHour)+":"+Integer.toString(nMin)+":"+Integer.toString(nSec
)

System.out.println("Time: "+timeString);

catch(Exception e)

{
}

System.out.println(e.getMessage());
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//get Entity
curList = d.getElementsByTagName ("Entity");
int Esize = curlList.getlLength();
String id="";
String type="";
if(Esize>0)
{
NodelList entitylList = curlist;

Node entityNode = entitylList.item(0); //source i
map = entityNode.getAttributes();
System.out.println("MapLength: "+map.getLength());
for(int j=0;j<map.getlLength();j++) //Set attributes for entity
{

curNode=map.item(j);

id = curNode.getNodeValue();

type = curNode.getNodeName();

if (type.equals("ident"))
{ entityIdent = id; System.out.println(" Attribute
"+type+":"+entityIdent);}

}
if( entityNode.hasChildNodes() )
{
System.out.println("entity hasChildnodes");
Node node = entityNode.getFirstChild();
map = node.getAttributes();
for(int j=0;j<map.getlLength();j++) //Set attributes for

{

entity

curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("ident"))
{ entityNodeIdent = 1id; System.out.println(" Attribute
"+type+":"+entityNodeldent);}

if (type.equals("category"))
{ entityNodeCategory = id; System.out.println("
Attribute "+type+":"+entityNodeCategory);}

if (type.equals("location"))
{ entityNodelLocation = id; System.out.println("
Attribute "+type+":"+entityNodelocation);}

if (type.equals("name"))
{ entityNodeName = id; System.out.println(" Attribute
"+type+":"+entityNodeName) ;}

}

if ( node.hasChildNodes() )
{
System.out.println(" Node hasChildnodes");
curList = node.getChildNodes();
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
{
curNode = curList.item(j);
if(curNode.getNodeName () .equals("Address"))

{
entityNodeAddress =
curNode.getFirstChild() .getNodeValue();
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System.out.println("entityNodeAddress:" +
entityNodeAddress);

map = curNode.getAttributes();
if(map.getLength()>0) // get address ident

{
entityNodeAddressIdent =
map.item(Q).getNodeValue();

System.out.println("entityNodeAddressIdent:
"+ entityNodeAddressIdent);

}
}

//get analyzer
curList = d.getElementsByTagName("Analyzer");
int Asize = curlList.getlLength();

.id=I| n ;

type=|| n ’

if(Asize>0)

{
NodelList analyzerlList = curlist;
Node analyzerNode = analyzerList.item(0Q);
map = analyzerNode.getAttributes();
System.out.println("MapLength: "+map.getLength());
for(int j=0;j<map.getlLength();j++) //Set attributes for

analyzer

{
curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("ident"))
{ analyzerIdent = 1id; System.out.println(" Attribute
"+type+":"+analyzerIdent);}

}
if( analyzerNode.hasChildNodes() )
{
System.out.println("analyzer hasChildnodes");
Node node = analyzerNode.getFirstChild();
map = node.getAttributes();
for(int j=0;j<map.getLength();j++) //Set attributes for

{

analyzer

curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("ident"))
{ analyzerNodeldent = id; System.out.println("
Attribute "+type+":"+analyzerNodeldent);}

if (type.equals("category"))

{ analyzerNodeCategory = 1id; System.out.println("
Attribute "+type+":"+analyzerNodeCategory);}

if (type.equals("location"))

{ analyzerNodelLocation = 1id; System.out.println("
Attribute "+type+":"+analyzerNodelocation);}

if (type.equals("name"))

92



{ analyzerNodeName = id; System.out.println("

Attribute "+type+":"+analyzerNodeName);}

}

if ( node.hasChildNodes() )

{
System.out.println(" Node hasChildnodes");
curList = node.getChildNodes();
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
{

curNode = curList.item(j);

if(curNode.getNodeName () .equals("Address"))

{

analyzerNodeAddress =

curNode.getFirstChild() .getNodeValue();

System.out.println("analyzerNodeAddress:" +

analyzerNodeAddress) ;

map = curNode.getAttributes();
if(map.getLength()>0)
{

analyzerNodeAddressIdent =

map.item(0).getNodeValue();

System.out.println("analyzerNodeAddressIdent
analyzerNodeAddressldent);

}
}

//get source(s)

curList = d.getElementsByTagName("Source");
int Ssize = curlList.getlLength();

.id=|| ll;

type="";
if(Ssize>0)

{

NodelList sourcelist = curlList;
System.out.println("SourcelLIst size: "+Ssize);

sourceldent= new String[Ssize];
sourceSpoofed = new String[Ssize];
sourcelnterface=new String[Ssize];
sourceNodeIdent=new String[Ssize];
sourceNodeAddressIdent= new String[Ssize];
sourceNodeAddress=new String[Ssize];

for(int i=0;i<Ssize;i++)

{
sourcelIdent[i]="NAN";
sourceSpoofed [i]="NAN";
sourcelInterface[i]="NAN";
sourceNodeIdent[i]="NAN";
sourceNodeAddressIdent[i]="NAN";
sourceNodeAddress[i]="NAN";

for(int i=0;i<Ssize;i++)
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System.out.println("loop no:"+1i);
Node sourceNode = sourcelist.item(i); //source i
map = sourceNode.getAttributes();
System.out.println("MapLength: "+map.getLength());
for(int j=0;j<map.getlLength();j++)
{

curNode=map.item(j);

id = curNode.getNodeValue();

type = curNode.getNodeName();

if (type.equals("ident"))

{ sourceldent[i] = id; System.out.println(i+" Attribute
"+type+":"+sourceldent[i]);}

else if (type.equals("spoofed"))

{ sourceSpoofed[i] = id; System.out.println(i+"
Attribute "+type+":"+sourceSpoofed[il);}

else if (type.equals("interface"))

{ sourcelnterface[i] = id; System.out.println(i+"
Attribute "+type+":"+sourcelnterface[i]);}

}
if( sourceNode.hasChildNodes() )
{

System.out.println("Source hasChildnodes");

Node node = sourceNode.getFirstChild();
System.out.println("found : "+node.getNodeName());
if ( node.hasChildNodes() )
{
System.out.println(" NOde hasChildnodes");
curList = node.getChildNodes();
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
{
curNode = curList.item(j);
if(curNode.getNodeName () .equals("Address"))

{
sourceNodeAddress[i] =
curNode.getFirstChild() .getNodeValue();

System.out.println("sourceNodeAddress:" +
sourceNodeAddress[i]);

map = curNode.getAttributes();
if(map.getLength()>0)
{
sourceNodeAddressIdent[i] =
map.item(0).getNodeValue();

System.out.println("sourceNodeAddressIdent:
"+ sourceNodeAddressIdent[i]);

}
}

}

//get target(s)

curList = d.getElementsByTagName("Target");
int size = curlList.getlLength();

.id=I| ll;

type="":

if(size>0)

NodelList sourcelList = curlList;
System.out.println("SourcelLIst size: "+size);
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targetldent= new String[sizel;
targetDecoy = new String[sizel];
targetlnterface=new String[size];
targetPort = new int[size];
targetNodeldent=new String[size];
targetNodeCategory= new String[sizel;
targetNodeAddressIdent= new String[size];
targetNodeAddress=new String[sizel;

for(int i1=0;i<size;i++)

{
targetIdent[i]="NAN";
targetDecoy [i]="NAN";
targetInterface[i]="NAN";
targetPort[i]=0;
targetNodelIdent[i]="NAN";
targetNodeCategory[i]="NAN";
targetNodeAddressIdent [i]="NAN";
targetNodeAddress[i]="NAN";

for(int i=0;i<size;i++)
{
System.out.println("loop no:"+1i);
Node targetNode = sourcelList.item(i);
map = targetNode.getAttributes();
System.out.println("MapLength: "+map.getLength());
for(int j=0;j<map.getlLength();j++)
{
curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("ident"))

{ targetldent[i] = id; System.out.println(i+" Attribute
"+type+":"+targetIdent[i]);}

else if (type.equals("decoy"))

{ targetDecoy[i] = id; System.out.println(i+" Attribute
"+type+":"+targetDecoy[i]);}

else if (type.equals("interface"))

{ targetlInterface[i] = id; System.out.println(i+"
Attribute "+type+":"+ targetlnterfacel[il]);}

else if(type.equals("port"))

{ targetPort[i] = (new Integer(id)).intValue();
System.out.println(i+" Attribute "+type+":"+ targetPort[i]);}

}
if( targetNode.hasChildNodes() )

System.out.println("Target hasChildnodes");
Node node = targetNode.getFirstChild();
System.out.println("found : "+node.getNodeName());
if ( node.hasChildNodes() )
{
System.out.println(" Node hasChildnodes");
curList = node.getChildNodes();
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
{
curNode = curList.item(j);
if(curNode.getNodeName () .equals("Category"))

{
targetNodeCategory[i] =
curNode.getFirstChild() .getNodeValue();
System.out.println("targetNodeCategory:" +
targetNodeCategory[i]);
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if(curNode.getNodeName () .equals("Address"))

{
targetNodeAddress[i] =
curNode.getFirstChild().getNodeValue();
System.out.println("targetNodeAddress:" +
targetNodeAddress[il]);

map = curNode.getAttributes();
if(map.getLength()>0)
{
targetNodeAddressIdent[i] =
map.item(Q).getNodeValue();

System.out.println("targetNodeAddressIdent : " + targetNodeAddressldent[i]):

}
}

//get classification

curList = d.getElementsByTagName("Classification");
size = curlList.getlLength();

if(size>0)

{
NodelList classificationList = curlList;
classification = new String[sizel];
for(int i=0;i<size;i++)
{
curNode = classificationList.item(i);
curList = curNode.getChildNodes();
curNode = curlist.item(0Q);
classification[i] = curNode.getNodeValue();
System.out.println("Classification: " +classification[i]);
}
}

//get additional data

curList = d.getElementsByTagName ("AdditionalData");
size = curlList.getlLength();

if(size>0)

{
NodelList adDatalist = curlList;
adData= new String[sizel;
for(int i=0;i<size;i++)
{
curNode = adDatalist.item(i);
curList = curNode.getChildNodes();
curNode = curlList.item(0);
adData[i] = curNode.getNodeValue();
System.out.println("AdditionalData: " +adDatal[il]);
}
}

//alert from analyzer

Alert all = new
Alert(ident,dateInt,timelnt,analyzerIdent,analyzerNodelIdent,analyzerNodeCate
gory,analyzerNodelLocation,analyzerNodeName,analyzerNodeAddressIdent,analyzer
NodeAddress,classification,adData,sourceldent,sourceSpoofed,sourcelnterface,
sourceNodeldent,sourceNodeAddressIdent,sourceNodeAddress, targetldent, targetD
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ecoy,targetInterface,targetPort,targetNodeldent, targetNodeCategory,
targetNodeAddressIdent, targetNodeAddress);

//alert from entity

Alert al2 = new
Alert(ident,dateInt,timelnt,classification,adData,entityldent,entityNodeIden
t,entityNodeCategory,entityNodelLocation,entityNodeName,entityNodeAddressIden
t,entityNodeAddress,sourceldent,sourceSpoofed,sourcelnterface,sourceNodelden
t,sourceNodeAddresslIdent,sourceNodeAddress,targetldent, targetDecoy,targetint
erface,targetPort,targetNodeldent, targetNodeCategory,
targetNodeAddressIdent, targetNodeAddress);

if(Asize>0)
return all;
else
return al2;

Alert doc2AlertIDMEF (Document d)
{
NodelList rootList = d.getChildNodes();
Node rootNode = rootList.item(0Q);
Node curNode;
NodelList curlList;

String ident="NAN";
String dateString="NAN";
String timeString="NAN";
int datelnt=0;

int timelInt=0;

String analyzerIdent=null;

String analyzerNodeldent=null;

String analyzerNodeCategory=null;
String analyzerNodelLocation=null;
String analyzerNodeName=null;

String analyzerNodeAddresslIdent=null;
String analyzerNodeAddress=null;

String[] sourceldent=null;

String[] sourceSpoofed=null;

String[] sourcelnterface=null;
String[] sourceNodeldent=null;
String[] sourceNodeAddressIdent=null;
String[] sourceNodeAddress=null;
String[] targetldent=null;

String[] targetDecoy=null;

String[] targetInterface=null;

int[] targetPort=null;

String[] targetNodeldent=null;
String[] targetNodeCategory=null;
String[] targetNodeAddressIdent=null;
String[] targetNodeAddress=null;

String[] classification=null;
String[] adData = null;

NamedNodeMap map = rootNode.getAttributes();
if (map.getLength()>0)

curNode = map.item(0Q);

ident = curNode.getNodeValue();

System.out.println("Alert ident:"+ident);
}
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NodelList alertList = rootNode.getChildNodes();

//get createTime
curList = d.getElementsByTagName("CreateTime");

curNode = curlist.item(0Q);

curList = curNode.getChildNodes();
curNode = curlList.item(0);
dateString = curNode.getNodeValue();
try

{

SimpleDateFormat formatter = new SimpleDateFormat ("yyyy-MM-
dd'T'HH:mm:ss'Z'");

ParsePosition pos = new ParsePosition(0);

Date currTime = formatter.parse(dateString, pos);

System.out.println("CreateTime: " + dateString );

Calendar cal = formatter.getCalendar();

int nYear=cal.get( Calendar.YEAR );

int nMonth=cal.get( Calendar.MONTH )+1;

int nDay=cal.get( Calendar.DAY_OF_MONTH );

dateInt = nDay +100*nMonth+ 10000*nYear;

dateString = Integer.toString(nYear)+"-
"+Integer.toString(nMonth)+"-"+Integer.toString(nDay) ;

System.out.println("Date: "+dateString);

int nHour=cal.get( Calendar.HOUR_OF_DAY );
int nMin=cal.get( Calendar.MINUTE );
int nSec=cal.get( Calendar.SECOND );

timeInt = nSec + 100*nMin + 10000*nHour;

timeString =
Integer.toString(nHour)+":"+Integer.toString(nMin)+":"+Integer.toString(nSec
)

System.out.println("Time: "+timeString);

catch(Exception e)

{
}

System.out.println(e.getMessage());

//get analyzer

curList = d.getElementsByTagName("Analyzer");
int Asize = curlList.getlLength();

String id="";

String type="";

if(Asize>0)

{

NodelList analyzerlList = curlist;

Node analyzerNode = analyzerList.item(0Q);

map = analyzerNode.getAttributes();
System.out.println("MapLength: "+map.getLength());
for(int j=0;j<map.getlLength();j++) //Set attributes for

{

analyzer

curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("analyzerid"))

{ analyzerIdent = 1id; System.out.println(" Attribute
"+type+":"+analyzerIdent);}

}
if( analyzerNode.hasChildNodes() )
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Attribute

Attribute

Attribute

Attribute

"rtype+":

”+type+”:

”+type+”:

"rtype+":

System.out.println("analyzer hasChildnodes");
Node node = analyzerNode.getFirstChild():;
map = node.getAttributes();
for(int j=0;j<map.getlLength();j++)
{
curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("ident"))
{ analyzerNodeIdent = id; System.out.println("
"+analyzerNodeldent);}

if (type.equals("category"))
{ analyzerNodeCategory = 1id; System.out.println("
"+analyzerNodeCategory);}

if (type.equals("location"))
{ analyzerNodelLocation = 1id; System.out.println("
"+analyzerNodelLocation);}

if (type.equals("name"))
{ analyzerNodeName = id; System.out.println("
"+analyzerNodeName) ;}

}

if ( node.hasChildNodes() )
{
System.out.println(" Node hasChildnodes");
curList = node.getChildNodes();
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
{
curNode = curList.item(j);
if(curNode.getNodeName () .equals("Address"))
{

map = curNode.getAttributes();
if(map.getLength()>0)
{

analyzerNodeAddressIdent =

map.item(Q).getNodeValue();

System.out.println("analyzerNodeAddressCategory : "+

analyzerNodeAddressIdent );

hasChildnodes") ;

if ( curNode.hasChildNodes() )

{
System.out.println(" Address

curList = curNode.getChildNodes();
nodeSize = curlList.getlLength();
for( j=0;j<nodeSize;j++)

{

curNode = curlList.item(j);
if(curNode.getNodeName () .equals("address"))

{
analyzerNodeAddress =
curNode.getFirstChild() .getNodeValue();

System.out.println("analyzerNodeAddress:"

+ analyzerNodeAddress) ;
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//get source(s)

curList = d.getElementsByTagName("Source");
int Ssize = curlList.getlLength();

.id=I| ll;

type="";

if(Ssize>0)

{

NodelList sourcelList = curlist;
System.out.println("SourcelLIst size: "+Ssize);

sourceldent= new String[Ssize];
sourceSpoofed = new String[Ssize];
sourcelnterface=new String[Ssize];
sourceNodeIdent=new String[Ssize];
sourceNodeAddressIdent= new String[Ssize];
sourceNodeAddress=new String[Ssize];

for(int i=0;i<Ssize;i++)

{
sourcelIdent[i]="NAN";
sourceSpoofed [i]="NAN";
sourcelInterface[i]="NAN";
sourceNodeIdent[i]="NAN";
sourceNodeAddressIdent[i]="NAN";
sourceNodeAddress[i]="NAN";

for(int i=0;i<Ssize;i++)
{
System.out.println("loop no:"+1i);
Node sourceNode = sourcelList.item(i); //source i
map = sourceNode.getAttributes();
System.out.println("MapLength: "+map.getLength());
for(int j=0;j<map.getlLength();j++)
{
curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("ident"))

{ sourceldent[i] = id; System.out.println(i+" Attribute
"+type+":"+sourceldent[i]);}

else if (type.equals("spoofed"))

{ sourceSpoofed[i] = id; System.out.println(i+"
Attribute "+type+":"+sourceSpoofed[il);}

else if (type.equals("interface"))

{ sourcelnterface[i] = id; System.out.println(i+"
Attribute "+type+":"+sourcelnterface[i]);}

}
if( sourceNode.hasChildNodes() )
{
System.out.println("Source hasChildnodes");
Node node = sourceNode.getFirstChild();
System.out.println("found : "+node.getNodeName());
if ( node.hasChildNodes() )
{
System.out.println(" Node hasChildnodes");
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curList = node.getChildNodes();
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
{
curNode = curList.item(j);
if(curNode.getNodeName () .equals("Address"))
{
map = curNode.getAttributes();
if(map.getLength()>0)
{
sourceNodeAddressIdent[i] =
map.item(0).getNodeValue();

System.out.println("sourceNodeAddressCategory: "+
sourceNodeAddressIdent[i]);
}

if ( curNode.hasChildNodes() )

{
System.out.println(" Address
hasChildnodes");

curList = curNode.getChildNodes();
nodeSize = curlList.getlLength();
for( j=0;j<nodeSize;j++)

{

curNode = curList.item(j);

if(curNode.getNodeName () .equals("address"))
{

curNode.getFirstChild() .getNodeValue();

sourceNodeAddress[i] =

System.out.println("sourceNodeAddress:" + sourceNodeAddress[i]);

}

}

//get target(s)

curList = d.getElementsByTagName("Target");

int size = curlList.getlLength();

.id=|| n ;

type=|| n ;

if(size>0)

{
NodelList sourcelList = curlList;
System.out.println("SourcelLIst size: "+size);

targetldent= new String[sizel;
targetDecoy = new String[size];
targetlnterface=new String[size];
targetPort = new int[size];
targetNodeldent=new String[size];
targetNodeCategory= new String[sizel;
targetNodeAddressIdent= new String[size];
targetNodeAddress=new String[sizel;

for(int i=0;i<size;i++)
{
targetldent[i]="NAN";
targetDecoy [i]="NAN";
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targetInterface[i]="NAN";
targetPort[i]=0;
targetNodelIdent[i]="NAN";
targetNodeCategory[i]="NAN";
targetNodeAddressIdent [i]="NAN";
targetNodeAddress[i]="NAN";

for(int i=0;i<size;i++)

{
System.out.println("loop no:"+1i);
Node targetNode = sourcelList.item(i);
map = targetNode.getAttributes();
System.out.println("MapLength: "+map.getLength());
for(int j=0;j<map.getlLength();j++)
{

curNode=map.item(j);
id = curNode.getNodeValue();
type = curNode.getNodeName();

if (type.equals("ident"))

{ targetldent[i] = id; System.out.println(i+" Attribute
"+type+":"+targetIdent[i]);}

else if (type.equals("decoy"))

{ targetDecoy[i] = id; System.out.println(i+" Attribute
"+type+":"+targetDecoy[il]);}

else if (type.equals("interface"))

{ targetlnterface[i] = id; System.out.println(i+" Attribute
"+type+":"+ targetInterface[i]);}

}
if( targetNode.hasChildNodes() )
{

System.out.println("Target hasChildnodes");

Node node = targetNode.getFirstChild();
System.out.println("found : "+node.getNodeName());
if ( node.hasChildNodes() )
{
System.out.println(" Node hasChildnodes");
curList = node.getChildNodes();
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
{
curNode = curlList.item(j);
if(curNode.getNodeName () .equals("Category"))
{
targetNodeCategory[i] =
curNode.getFirstChild() .getNodeValue();

System.out.println("targetNodeCategory:" +

}

targetNodeCategory[i]);

if(curNode.getNodeName () .equals("Address"))
{

map = curNode.getAttributes();
if(map.getLength()>0)
{
targetNodeAddresslIdent[i] =
map.item(Q).getNodeValue();

System.out.println("targetNodeAddressIdent:
"+ targetNodeAddressIdent[i]);

if ( curNode.hasChildNodes() )
{
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System.out.println(" Address
hasChildnodes") ;

curList = curNode.getChildNodes();

nodeSize = curlList.getlLength();

for( j=0;j<nodeSize;j++)

{

curNode = curlList.item(j);

if(curNode.getNodeName () .equals("address"))

{
targetNodeAddress[i] =
curNode.getFirstChild() .getNodeValue();

System.out.println("targetNodeAddress:" + targetNodeAddress[i]);

}
}
}
}
}

}

node = targetNode.getlLastChild();

if (node.getNodeName() == "Service")

{
if ( node.hasChildNodes() )
{

System.out.println(" Service hasChildnodes");
curList = node.getChildNodes():;
int nodeSize = curlList.getlLength();
for(int j=0;j<nodeSize;j++)
curNode = curList.item(j);

if(curNode.getNodeName () .equals("port"))

{
id = curNode.getFirstChild().getNodeValue();
targetPort[i] = (new
Integer(id)).intValue();
System.out.println("targetPort:" +
targetPort[il]);
}

//get classification
curList = d.getElementsByTagName("Classification");
size = curlList.getlLength();
if(size>0)
{
NodelList classificationList = curlList;
classification = new String[sizel];
for(int i=0;i<size;i++)
{

curNode = classificationList.item(i);
if ( curNode.hasChildNodes() )
{

System.out.println("Classification hasChildnodes");
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curList = curNode.getChildNodes();

curNode = curlList.item(0);
if(curNode.getNodeName () .equals("name"))

{

classification[i] =

curNode.getFirstChild() .getNodeValue();

+clas

/
C
s
1‘

{

Alert
gory,

System.out.println("Classification:
sification[i]);

}

}

/get additional data

urList = d.getElementsByTagName ("AdditionalData");
ize = curlList.getlLength();

f(size>0)

NodelList adDatalist = curlList;
adData= new String[sizel;
for(int i=0;i<size;i++)

{
curNode = adDatalist.item(i);
curList = curNode.getChildNodes();
curNode = curlist.item(0Q);
adData[i] = curNode.getNodeValue();
System.out.println("AdditionalData: " +adDatal[il]);
}

}

Alert al = new
(ident,datelnt,timelnt,analyzerIdent,analyzerNodeldent,analyzerNodeCate
analyzerNodelLocation,analyzerNodeName,analyzerNodeAddressIdent,analyzer

NodeAddress,classification,adData,sourceldent,sourceSpoofed,sourcelnterface,

sourc
ecoy,
targe

}

H
{

eNodeIdent,sourceNodeAddressIdent,sourceNodeAddress, targetIdent,targetD
targetInterface, targetPort,targetNodeldent, targetNodeCategory,
tNodeAddresslIdent, targetNodeAddress);

return al;

eartbeat doc2Heartbeat(Document d)

String ident="NAN";
String dateString="NAN";
String timeString="NAN";
String[] adData = null;

NodelList rootList = d.getChildNodes();

Node rootNode = rootList.item(0Q);

NodelList heartbeatList = rootNode.getChildNodes();
Node curNode;

NodelList curlList;

//get heartbeat ident

NamedNodeMap map = rootNode.getAttributes();
if (map.getLength()>0)
{

curNode = map.item(0Q);

ident = curNode.getNodeValue();

System.out.println("Heartbeat ident: "+ident);
}
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//get createTime

curList = d.getElementsByTagName("CreateTime");
curNode = curlList.item(0);

curList = curNode.getChildNodes();

curNode = curList.item(0);

dateString = curNode.getNodeValue();
try
{
SimpleDateFormat formatter = new SimpleDateFormat ("yyyy.MM.dd
G 'at' hh:mm:ss a zzz");
ParsePosition pos = new ParsePosition(0);
Date currTime = formatter.parse(dateString, pos);
System.out.println("CreateTime: " + dateString );
Calendar cal = formatter.getCalendar();
int nYear=cal.get( Calendar.YEAR );

int nMonth=cal.get( Calendar.MONTH )+1;
int nDay=cal.get( Calendar.DAY_OF_MONTH );
dateString = Integer.toString(nYear)+"-
"+Integer.toString(nMonth)+"-"+Integer.toString(nDay);
System.out.println("Date: "+dateString);

int nHour=cal.get( Calendar.HOUR_OF_DAY );

int nMin=cal.get( Calendar.MINUTE );

int nSec=cal.get( Calendar.SECOND );

timeString =
Integer.toString(nHour)+":"+Integer.toString(nMin)+":"+Integer.toString(nSec
)

System.out.println("Time: "+timeString);

catch(Exception e)

{
}

//get additional data

curList = d.getElementsByTagName ("AdditionalData");
int size = curlList.getlLength();

if(size>0)

System.out.println(e.getMessage());

{
NodelList adDatalist = curlist;
adData = new String[sizel;
for(int i=0;i<size;i++)
{
curNode = adDatalList.item(i);
curList = curNode.getChildNodes();
curNode = curlist.item(0Q);
adData[i] = curNode.getNodeValue();
System.out.println("AdditionalData: " +adDatal[il]);
}
}

Heartbeat h = new Heartbeat(ident,dateString,timeString,adData);
return h ;

Heartbeat doc2HeartbeatIDMEF (Document d)
{

String ident="NAN";
String dateString="NAN";
String timeString="NAN";
String[] adData = null;

NodelList rootList = d.getChildNodes();
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Node rootNode = rootList.item(0Q);

NodelList heartbeatList = rootNode.getChildNodes();
Node curNode;

NodelList curlList;

//get heartbeat ident
NodelList nl = d.getElementsByTagName("address");
ident = nl.item(Q).getFirstChild().getNodeValue();

System.out.println("Heartbeat ident: "+ident);

//get createTime

curList = d.getElementsByTagName("CreateTime");
curNode = curlList.item(0);

curList = curNode.getChildNodes();

curNode = curList.item(0);

dateString = curNode.getNodeValue();

try

{

SimpleDateFormat formatter = new SimpleDateFormat ("yyyy-MM-
dd'T'HH:mm:ss'Z'");

ParsePosition pos = new ParsePosition(0);

Date currTime = formatter.parse(dateString, pos);

System.out.println("CreateTime: " + dateString );

Calendar cal = formatter.getCalendar();

int nYear=cal.get( Calendar.YEAR );

int nMonth=cal.get( Calendar.MONTH )+1;

int nDay=cal.get( Calendar.DAY_OF_MONTH );

dateString = Integer.toString(nYear)+"-
"+Integer.toString(nMonth)+"-"+Integer.toString(nDay) ;

System.out.println("Date: "+dateString);

int nHour=cal.get( Calendar.HOUR_OF_DAY );

int nMin=cal.get( Calendar.MINUTE );

int nSec=cal.get( Calendar.SECOND );

timeString =
Integer.toString(nHour)+":"+Integer.toString(nMin)+":"+Integer.toString(nSec
)

System.out.println("Time: "+timeString);

catch(Exception e)

{
}

//get additional data

curList = d.getElementsByTagName ("AdditionalData");
int size = curlList.getlLength();

if(size>0)

System.out.println(e.getMessage());

{
NodelList adDatalist = curlist;
adData = new String[size];
for(int i=0;i<size;i++)
{
curNode = adDatalist.item(i);
curList = curNode.getChildNodes();
curNode = curlist.item(0Q);
adData[i] = curNode.getNodeValue();
System.out.println("AdditionalData: " +adDatal[i]);
}
}

Heartbeat h = new Heartbeat(ident,dateString,timeString,adData);
return h ;
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public Alert returnAlert()

{
return alert;
}
public Heartbeat returnHeartbeat()
{
return heartbeat;

}
public Xml2Doc(String message)
{

try

{

DocumentBuilderFactory dbf = DocumentBuilderFactory.newInstance();
DocumentBuilder db = dbf.newDocumentBuilder();
//System.out.println(message);
Document doc = db.parse( new InputSource(new

StringReader (message)));

NodelList rootList = doc.getChildNodes();
Node rootNode = rootList.item(0);

if (rootNode.getNodeName().compareTo("Alert")==0)
alert = doc2Alert(doc);
else if (rootNode.getNodeName () .compareTo("Heartbeat")==0)
heartbeat = doc2Heartbeat(doc);
else if (rootNode.getNodeName () .compareTo("Signed-IDMEF-Message")==0)
{

/* Get the IDMEF Message */

int startmsg = message.indexOf("<IDMEF-Message");

int endmsg = message.lastIndexOf("</IDMEF-Message>");
String idmefmsg = message.substring(startmsg, endmsg+16);
byte[] idmefbytes = idmefmsg.getBytes();

// System.out.println(idmefmsg);

/* Grab the Signature */
NodeList nl = doc.getElementsByTagName("Signature");
String s = nl.item(0).getFirstChild().getNodeValue();

Hex h = new Hex();
byte[] sigbytes = h.decode(s);

/* Get the analyzerid */
NamedNodeMap aid = nl.item(Q).getAttributes();
Node anid = aid.item(0Q);

String aidName = anid.getNodeName();
String aidValue = anid.getNodeValue();

/* Build the key filename & path */

String publicKeyFilename = "/home/gandr/";
publicKeyFilename += aidValue;
publicKeyFilename += ".der";

ByteArrayQutputStream baos = new ByteArrayOQutputStream();

// Load the public key bytes
try

FileInputStream fis = new
FileInputStream(publicKeyFilename);

int theByte = 0;

while ((theByte = fis.read()) !'= -1)
{
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baos.write(theByte);

}
fis.close();
}
catch (FileNotFoundException e)
{
System.out.println(e.getMessage());
}

byte[] keyBytes = baos.toByteArray();
baos.close();

try

// Turn the encoded key into a real RSA public key.
// Public keys are encoded in X.509.
X509EncodedKeySpec keySpec = new
X509EncodedKeySpec (keyBytes);
KeyFactory keyFactory = KeyFactory.getInstance("RSA");
PublicKey publicKey = keyFactory.generatePublic(keySpec);

Signature sig = Signature.getInstance("MD5withRSA");
sig.initVerify(publicKey);

sig.update(idmefbytes);

boolean valid = sig.verify(sigbytes);

if (valid == true)

{

System.out.println("Signature is valid");
/* IDMEF Message is verified so continue */
NodelList nl12 = doc.getElementsByTagName("Alert");

if (nl2.getLength() == 1) /* Alert */
{
int start = message.indexOf("<Alert");
int end = message.lastIndexOf("</Alert>");
String msg = message.substring(start, end+8);
/7 System.out.println(msg);
DocumentBuilderFactory dbf2 =
DocumentBuilderFactory.newlnstance();
DocumentBuilder db2 = dbf2.newDocumentBuilder();
Document doc2 = db2.parse( new InputSource(new
StringReader (msg)));
alert = doc2AlertIDMEF (doc2);

else /* HeartBeat */
{
int start = message.indexOf("<Heartbeat");
int end = message.lastIndexOf("</Heartbeat>");
String msg = message.substring(start, end+12);
// System.out.println(msg);
DocumentBuilderFactory dbf2 =
DocumentBuilderFactory.newInstance();
DocumentBuilder db2 = dbf2.newDocumentBuilder();
Document doc2 = db.parse( new InputSource(new
StringReader (msg)));
heartbeat = doc2HeartbeatIDMEF (doc2);

}
}
else
{
System.out.println("Signature 1is invalid");
}
}
catch (NoSuchAlgorithmException e)
{
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System.out.println(e.getMessage());

}
catch (InvalidKeySpecException e)
{
System.out.println(e.getMessage());
}

catch (Exception e)
{e.printStackTrace();}
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Apyeio idmef.dtd

<?xml version="1.0" encoding="UTF-8"?>

& 1o kokok ok ok ok ok ok ok Kk ok ok 5k ok ok ok ok ok Kk ok ok 5k ok ok kK ok Kk K ok ok 5k ok ok ok k ok ok ok ok ok Kk ok ok k ok ok ok ok ok Kk ok Xk ok ok ok ok ok ok
% % %k K K K K %k K XK K K XK 3k K K K K K K K K K XK K K X 3K K K K K K K X 5k K X K K X K XK K K X K K Kk K X K KKK XX XXXXXXXXX

*¥*** Intrusion Detection Message Exchange Format (IDMEF) XML DTD ***
* K Version 1.0, 8 November 2002 *okx
X X % X X %
*** The use and extension of the IDMEF XML DTD are described in ***
*** RFC XXXX, "Intrusion Detection Message Exchange Format Data ***
*** Model and Extensible Markup Language (XML) Document Type *okx

*** Definition," D. Curry and H. Debar. HK
%k %k 3k %k 3k %k %k %k %k %k %k %k %k %k %k %k %k % %k % % % 3k % % % %k % % % 3 % 3 % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %k %k %k %

% %K ok Kk ok ok 5k ok ok Kk ok ok k kR ok ok R ok k ok kok kR ok ok k ok ok ok k ok kR okokkkokkkokokkokokkkokkkkokkkkkxkx _ _ 5

SECTION 1. Attribute list declarations.

e - >
<l--
| Attributes of the IDMEF element. In general, the fixed values of
| these attributes will change each time a new version of the DTD
| is released.
-->
<IENTITY % attlist.idmef "
version CDATA #FIXED '1.0'
n >
<l--
| Attributes of all elements. These are the "XML" attributes that
| every element should have. Space handling, language, and name
| space.
-->
<IENTITY % attlist.global "
xmlns:idmef CDATA #FIXED
'urn:iana:xml:ns:idmef'
xmlns CDATA #FIXED
'urn:iana:xml:ns:idmef’
xml:space (default | preserve) '"default’
xml:lang NMTOKEN #IMPLIED
n >
< ! - -t
=== SECTION 2. Attribute value declarations. Enumerated values for
=== many of the element-specific attribute lists.
-t - >
<l--

| Values for the Action.category attribute.
-=>
<IENTITY % attvals.actioncat "

( block-installed | notification-sent | taken-offline | other )
"

<l--
| Values for the Address.category attribute.
-=->

<IENTITY % attvals.addrcat "

( unknown | atm | e-mail | lotus-notes | mac | sna | vm |
ipvd-addr | ipv4-addr-hex | ipv4-net | ipvd-net-mask |
ipvé-addr | ipv6-addr-hex | ipv6-net | ipv6-net-mask )

I|>
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<l--
| Values for the AdditionalData.type attribute.
-->
<IENTITY % attvals.adtype "
( boolean | byte | character | date-time | integer | ntpstamp |
portlist | real | string | xml )
"

<l--
| Values for the Impact.completion attribute.
-=>

<IENTITY % attvals.completion "

( failed | succeeded )
"

<l--
| Values for the File.category attribute.
-->

<IENTITY % attvals.filecat "

( current | original )
||>

<l--
| Values for the Id.type attribute.
-->
<IENTITY % attvals.idtype "
( current-user | original-user | target-user | user-privs |
current-group | group-privs | other-privs )
"

<l--
| Values for the Impact.type attribute.
-=>

<IENTITY % attvals.impacttype "

( admin | dos | file | recon | user | other )
||>

<l--
| Values for the Linkage.category attribute.
-->
<IENTITY % attvals.linkcat "
( hard-1ink | mount-point | reparse-point | shortcut | stream |
symbolic-1link )
"

<l--
| Values for the Node.category attribute.
-=>
<IENTITY % attvals.nodecat "
( unknown | ads | afs | coda | dfs | dns | hosts | kerberos |
nds | nis | nisplus | nt | wfw )
l|>

<l--
| Values for the Classification.origin attribute.
-->
<IENTITY % attvals.origin "
( unknown | bugtraqid | cve | vendor-specific )
||>

<l--
| Values for the Confidence.rating attribute.
-=>
<IENTITY % attvals.rating "
( low | medium | high | numeric )
N
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<l--
| Values for the Impact.severity attribute.
-->
<IENTITY % attvals.severity "
( low | medium | high )
l|>

<l--
| Values for the User.category attribute.

-->
<IENTITY % attvals.usercat "
( unknown | application | os-device )

N

<l--
| Values for yes/no attributes such as Source.spoofed and
| Target.decoy.
-=>
<IENTITY % attvals.yesno "
( unknown | yes | no )

">
<l-- ====================—=———s=—=—————=————————————————=—=—=========
—== SECTION 3. Top-level element declarations. The IDMEF-Message
=== element and the types of messages it can include.
RN
<VELEMENT IDMEF-Message (

(Alert | Heartbeat)*
) >
<!ATTLIST IDMEF-Message
%attlist.global;
%attlist.idmef;
>

<!ELEMENT Alert (
Analyzer, CreateTime, DetectTime?, AnalyzerTime?, Source*,
Target*, Classification+, Assessment?, (ToolAlert |
OverflowAlert | CorrelationAlert)?, AdditionalData*
)>
<IATTLIST Alert
ident CDATA '
%attlist.global;
>

<!ELEMENT Heartbeat
Analyzer, CreateTime, AnalyzerTime?, AdditionalData*
) >
<IATTLIST Heartbeat
ident CDATA 9
%attlist.global;

=== SECTION 4. Subclasses of the Alert element that provide more
=== data for specific types of alerts.

<!ELEMENT CorrelationAlert (
name, alertident+
)>
<IATTLIST CorrelationAlert

%attlist.global;
>
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<!ELEMENT OverflowAlert (
program, size?, buffer?
)>
<IATTLIST OverflowAlert
%attlist.global;
>

<!ELEMENT ToolAlert (
name, command?, alertident+
) >
<!ATTLIST ToolAlert
%attlist.global;

SECTION 5. The AdditionalData element. This element allows an
alert to include additional information that cannot
be encoded elsewhere in the data model.

<!ELEMENT AdditionalData ANY >

<IATTLIST AdditionalData
type %attvals.adtype; 'string'
meaning CDATA #IMPLIED

%attlist.global;

=== SECTION 6. Elements related to identifying entities - analyzers
(the senders of these messages), sources (of
attacks), and targets (of attacks).

<!ELEMENT Analyzer (
Node?, Process?
)>
<!ATTLIST Analyzer

analyzerid CDATA 0"

manufacturer CDATA #IMPLIED
model CDATA #IMPLIED
version CDATA #IMPLIED
class CDATA #IMPLIED
ostype CDATA #IMPLIED
osversion CDATA #IMPLIED

%attlist.global;
>

<!ELEMENT Source (
Node?, User?, Process?, Service?
) >
<IATTLIST Source

ident CDATA 0"
spoofed %attvals.yesno; "unknown'
interface CDATA #IMPLIED

%attlist.global;
>

<VELEMENT Target
Node?, User?, Process?, Service?, FilelList?
)>
<IATTLIST Target
ident CDATA 0"
decoy %attvals.yesno; "unknown
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interface CDATA #IMPLIED
%attlist.global;

== SECTION 7. Support elements used for providing detailed info
= about entities - addresses, names, etc.

<!ELEMENT Address (

address, netmask?
)>

<IATTLIST Address
ident CDATA '0'
category %attvals.addrcat; "unknown'
vlan-name CDATA #IMPLIED
vlan-num CDATA #IMPLIED

%attlist.global;
>

<!ELEMENT Assessment (
Impact?, Action*, Confidence?
)>
<IATTLIST Assessment

%attlist.global;
>

<!ELEMENT Classification (
name, url
) >
<IATTLIST Classification
origin %attvals.origin; "unknown'
%attlist.global;
>

<!ELEMENT File (
name, path, create-time?, modify-time?, access-time?,
data-size?, disk-size?, FileAccess*, Linkage*, Inode?

)>
<IATTLIST File
ident CDATA '
category %attvals.filecat; #REQUIRED
fstype CDATA #REQUIRED

%attlist.global;
>

<!ELEMENT FileAccess (
UserId, permission+
)>
<IATTLIST FileAccess

%attlist.global;
>

<IELEMENT FileList (
File+
)>
<VATTLIST FilelList
%attlist.global;
>

<IELEMENT Inode (
change-time?, (number, major-device, minor-device)?,
(c-major-device, c-minor-device)?
) >
<IATTLIST Inode
%attlist.global;
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>

<IELEMENT Linkage (
(name, path) | File
)>
<IATTLIST Linkage
category %attvals.linkcat; #REQUIRED
%attlist.global;
>

<!ELEMENT Node (
location?, (name | Address), Address*
)>
<!ATTLIST Node
ident CDATA '’
category %attvals.nodecat; "unknown'

%attlist.global;
>

<!ELEMENT Process (
name, pid?, path?, arg*, env*
) >
<IATTLIST Process
ident CDATA '0'

%attlist.global;
>

<VELEMENT Service (
(((name, port?) | (port, name?)) | portlist), protocol?,
SNMPService?, WebService?
)>
<IATTLIST Service
ident CDATA '0'
%attlist.global;
>

<!ELEMENT SNMPService (
oid?, community?, command?
) >
<IATTLIST SNMPService

%attlist.global;
>

<!ELEMENT User (
UserId+
)>
<IATTLIST User
ident CDATA '
category %attvals.usercat; "unknown'

%attlist.global;
>

<!ELEMENT UserId (
(name, number?) | (number, name?)
) >
<ITATTLIST UserlId
ident CDATA 0’
type %attvals.idtype; 'original-user'

%attlist.global;
>

<!ELEMENT WebService (
url, cgi?, http-method?, arg*
) >
<IATTLIST WebService
%attlist.global;
>
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=== SECTION 8. Simple elements with sub-elements or attributes of a
=== special nature.

<!TELEMENT Action
<IATTLIST Action
category
%attlist.global;
>

<!ELEMENT AnalyzerTime
<!ATTLIST AnalyzerTime
ntpstamp
%attlist.global;
>

<!ELEMENT Confidence
<IATTLIST Confidence
rating
%attlist.global;
>

<VELEMENT CreateTime
<!ATTLIST CreateTime
ntpstamp
%attlist.global;
>

<!ELEMENT DetectTime

<IATTLIST DetectTime
ntpstamp
%attlist.global;

>

<!ELEMENT Impact
<IATTLIST Impact
severity
completion
type
%attlist.global;
>

<VELEMENT alertident

<!ATTLIST alertident
analyzerid
%attlist.global;

(#PCDATA) >

%attvals.actioncat;

(#PCDATA) >

CDATA

(#PCDATA) >

%attvals.rating;

(#PCDATA) >

CDATA

(#PCDATA) >

CDATA

(#PCDATA) >
%attvals.severity;

%attvals.completion;
%attvals.impacttype;

(#PCDATA) >

CDATA

'other'

#REQUIRED

"numeric'

#REQUIRED

#REQUIRED

#IMPLIED
#IMPLIED
'other'

#IMPLIED

== SECTION 9. Simple elements with no sub-elements and no special
== attributes.

e - >
<!ELEMENT access-time (#PCDATA) >
<IATTLIST access-time
%attlist.global;
>
<!ELEMENT address (#PCDATA) >

<IATTLIST address

%attlist.global;
>
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<!IELEMENT arg
<IATTLIST arg

%attlist.global;
>

<!ELEMENT buffer
<IATTLIST buffer

%attlist.global;
>

<!ELEMENT c-major-device
<!ATTLIST c-major-device

%attlist.global;
>

<!ELEMENT c-minor-device
<IATTLIST c-minor-device
%attlist.global;
>

<!ELEMENT cgi
<IATTLIST cgi
%attlist.global;
>

<!ELEMENT change-time
<IATTLIST change-time
%attlist.global;
>

<!ELEMENT command
<IATTLIST command
%attlist.global;
>

<!ELEMENT community
<IATTLIST community
%attlist.global;

>

<VELEMENT create-time
<IATTLIST create-time
%attlist.global;
>

<!ELEMENT data-size
<IATTLIST data-size

%attlist.global;
>

<!ELEMENT disk-size
<IATTLIST disk-size
%attlist.global;

>

<!ELEMENT env
<IATTLIST env

%attlist.global;
>

<!ELEMENT http-method
<!ATTLIST http-method
%attlist.global;
>

<VELEMENT 1location
<IATTLIST location

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)
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%attlist.global;
>

<!ELEMENT major-device
<IATTLIST major-device

%attlist.global;
>

<VELEMENT minor-device
<IATTLIST minor-device

%attlist.global;
>

<!ELEMENT modify-time
<!IATTLIST modify-time
%attlist.global;
>

<!TELEMENT name
<IATTLIST name

%attlist.global;
>

<!TELEMENT netmask
<IATTLIST netmask

%attlist.global;
>

<!TELEMENT number
<IATTLIST number

%attlist.global;
>

<!ELEMENT oid
<IATTLIST oid

%attlist.global;
>

<!ELEMENT path
<IATTLIST path

%attlist.global;
>

<!ELEMENT permission
<!ATTLIST permission

%attlist.global;
>

<!ELEMENT pid
<IATTLIST pid
%attlist.global;
>

<!ELEMENT port
<IATTLIST port
%attlist.global;
>

<!ELEMENT portlist
<IATTLIST portlist
%attlist.global;
>

<!ELEMENT program
<IATTLIST program
%attlist.global;
>

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)

(#PCDATA)
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<!ELEMENT protocol (#PCDATA) >
<IATTLIST protocol

%attlist.global;
>

<!ELEMENT size (#PCDATA) >
<IATTLIST size
%attlist.global;
>

<IELEMENT url (#PCDATA) >
<IATTLIST url

%attlist.global;
>
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