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MepiAnym

H av&inon ¢ avamtuéng kak6fovAov AOYLOUIKOU KAl €TMOECEWV KOL 1) CUVEXNG
QVAYK™N YA Tpootacia G mAnpoopiag odnynoe Vv Blounyavia tng mMANPOQOPLKNS
OTNV QVATITUEN CUCTNUATWY KAl AOYLOULIKOV , LKAVWYV YLO TNV AVIXVELOT ELGBOAWV.

Evo TpwTap)kdG 6KOTOG TWV CUOTNHATWY AViXVeVon§ el6BoAwVY eival | Tpootacia
TOU SIKTUOU aTO eEWTEPIKEG EMIOETELS , lval KOWWG amoSekTO OTL oL €l6PoAEG Sev
TPAYUATOTOLOVVTAL HOVO OE UTMPECIEG TTOV elval ektebeléves oto Sladiktuvo , aAAG
Exouv emeKTabEl KAl o€ EMOETELS IOV EEKIVAVE ATIO TO E0WTEPLKO SikTvo. Ta cUCTHHATA
aviyvevong eoPoAWV E£pyxovTal E€(TE HE TNV UOPPY) OGUOKELNG E&lTE HE TN HOPEM
AOYLOUIKOV , TO OTtOl0 £yKAB{oTATAL O€ VTIAPXWV AELTOUPYIKO GUOTNUA.

To ocVomua aviyvevong ewoBoAwv Tou emAEYTNKE va eEeTaoTeEl 0 QUTNV TNV
petamruylakn StatpPn eival to Suricata , €ékdoomn 3.1.3. To Suricata eykataotdbnke o€
ELKOVIKT] UNXQVY], XPNOMOTOIWVTAG TV TAat@opua VMware Workstation 12 pe
Aettoupyikd cvotnpa Ubuntu Server 16.10.

Me okomo tnv upétpnomn TG amodoong Tou Suricata oTo0 €owTEPKO SIKTULO
avamtuxOnkav 4 SL@opeTIkA oevapla o€ yYAwooa python, pe ta omoia avamapaydnke
évag IKavoG aplOpog EMITUXMUEVWY Kol AmOTUXMUEVWY althoewv TCP xivnong ,
XPNOWOTIOIWVTAS T TPwTOKoAAa HTTP, FTP & MySQL.

H Siatpifn avédel&e otL to Suricata Sev emiBaplvel Thv amddoon Tov SIKTVOV eV 1
QVAYKT) TOU GE VTTIOAOYLOTIKY LoXV TIEPLOPIOTNKE O€ YaUNAQ £wG UETPLA ETTITIESA.

Mwpn kaBuotépnon kal auinuévn avaykn o€ eMEEEPYAOTIKY oYV TopatnpnOnke
LOVO O€ TEPLTTITWOELS LEYAAOV apLlOUOV ATTOTUXNLEVWY ALTIOEWV , OL OTIOIES LLE TNV CELPA
Toug Snuovpynoav Kol PEYXAUTEPO aplOud evtomiopévwyv KivdUvwv. To Suricata
AELTOVPYNOE ATMOTEAECUATIKA KL EVTOTILOE OTUAVTIKOUG KIvSUVOUG OTIwG EMIBECT) WUNG
Blag, capwomn e@appoyns Llotov , tapafioon ETALPLKNG TIOALTIKNG K.OL.

MeyaAog aplBpdg KivdUvwy Tov EVTOTIOTNKAV KAl KATAypAa@nKav amo to Suricata ,
ava@epovtav ota unvopata 3-way TCP handshake kat ogellovtav otnv texvoroyia
Receive side scaling Twv oUyxpovwv kapTwv SikTOov.

H eyxataotaon kal mapapetpomoinon €vog cvotiuatog IDS toumov Suricata movu
EPXETAL PE HOPPT) AOYLOUIKOU Oev elval €UKOAN Kol amoutel eEELOIKEVUEVT] YVWOT O€
eMimedo SIKTUWV , AELTOVPYIKWV CUCTNUATWY , TPWTOKOAAWYV KAL TEXVOAOYLWV.

To Suricata amodeiytnke tkavd otnv emomtela ™G Kivnong mov vmoANOnke , TapoAx
QUTA Ol TIOAAEG AELTOVPYIEG KAL TTAPAUETPOL IOV VTIOGTNPLLEL EVOEXETAL VX ATIOTEAEGOVV

QVTIKEIHLEVO HEAAOVTIKWV EPEVV V.
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Summary

Increase in developing malicious software , attacks and the constant need for data
protection has lead the computer industry to start developing systems and software
capable for detecting intrusions.

While the primary goal of intrusion detection systems is to protect the network of
attacks coming from the outside , it is widely acceptable that intrusions are not only
performed on services exposed to the Internet , but have also expanded to attacks
originating from the internal network. Intrusion detection systems can be either
appliances or software that can be installed on an existing operating system.

Intrusion detection system chosen to be examined in this thesis is Suricata version
3.1.3. It is an open-source software capable of monitoring the network traffic while its
detection engine is based on signature matching. Suricata was installed on a virtual
machine running Ubuntu Server 16.10 as operating system using the VMware
Worstation 12 platform.

Aiming to measure Suricata performance on the internal network 4 different scripts
were developed using Python, that reproduce a capable amount of successful and
unsuccessful requests of TCP traffic using HTTP, FTP and MySQL protocols.

Thesis shown that Suricata does not cause a burden on the networks’ performance
while its need in processing power was limited to low up to medium level.

Small delay and increased need in processing power was observed only in cases of
large number of failed requests which alongside created a large number of detected
alerts. Suricata operated effectively and detected important alerts like bruteforce attack,
web application scan, corporate policy violation etc.

A large number of alerts that were detected and recorded by Suricata , referred to 3-
way TCP handshake messages and were caused by RSS technology of modern network
adapters.

Installing and configuring a software IDS system like Suricata is not easy and requires
specialized knowledge of networks , operating systems, protocols and technologies.

Suricata proved efficient in monitoring the traffic that was subjected to it, nevertheless
the large number of functions and parameters that is supports may be a subject of future

researches.
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Kepaiawo 1
Elcaywyn

H onupacia ¢ mpootaciag twv Sedopévwv plag vmmpeciag, evog TANPOQOPLUKOV
OUOTNUATOG AAAG KL OAOKANPNG TNG LTOSOUNG €vog opyaviopoy (Snuodclov 1N Kol
SLWTIKOV) KpLveTAL EMITAKTIKN av Adfel kavels vmoym Vv £apon Tov TapovoLalouvv
Ol ATEAEG TIOV gR@avVICovTaL oo TNV VTIPS KAKOBOUAOU KWSIKA KAl KAT ETMEKTAOT)
AoylopikoV. Tlapa& To yeyovog OTL oL 0pYavVIoUOL Kol oL XP1|OTEG KATABAAAOVY UEYAAES
TPOOTAOELEG Yl TNV TPOOTACIAX TwV SIKTUWV TOUG KAl TWV UTOSOUWV TOUG
meplopilovtag tnv €kBeon amoppntwv dedopévwy, ot kKivouvol kKakOBovAwv emiBécewv
KOl UTTOKAOTING OTOLYXEIWV Elval TAEOV HEYAAVTEPOL ATIO TIOTE.

H avaykn mpootaciag kot TapakoAoVONoNG TwV E0WTEPIKWV HNYXAVWOV TG
VTIOSOUNG EVOG 0PYAVIOHOU YlX UTIOTITH Spactnpldtnta Snulovpynce v &vvola Tng
aviyvevong efepyxopevns kivnong (extrusion detection). H aviyvevon eEepxouevng
KIVNONG OTOXEVEL OTNV QVATITUEN UNXAVIOUWY TIOV €lval o€ B€om va evtomioovv TOGO
ETIITUXNUEVEG OO0 KOl ATIOTUXNUEVEG TIPOCTIAOELEG XPNIONG TWV TTOPWV EVOG GUGTHUATOG
ue okomd v mapafiaon AAA®WV CLCTNUATWY oG VTTOSouNG. Ol TEXVIKEG aviyvevong
€0TIA{ovV OTNV avdAvon G SpacTnpPOTTAS €VOG CUOTHUATOS OGOV APOPA TNV
e€epyxoOUevN kivnon pe OKOTO TNV aviYVeELOT KAKOBOUVAWVY XPNOTWV 1 KAl AOYLOUIKOU
Tov pmopel va B€couvv oe KIVOUVO TNV QO@AAEL TWV YELTOVIK®OV CUCTNUATWV HLXG
VTIOSOUT|G.

Ity mpoomabelx tpootaciag Katl emomTelag TNG EEPXOUEVNS KIVI|OTG TOU SIKTUOV,
v@lotavtal Sta@opa epyaAeia IOV PHTTOPOVV VA TIPOCPEPOVV TIOAVTLIES UTINPECLEG OTIWG
Ta telyn mpootaciag (firewalls), Ta mpoypdppata mpootTaciag Kol aviyvevong Lwv
(antivirus), aAAG KoL TEYVIKES OTIWG 1) KpuTttoypagia (cryptography). Metadv exeivwv
mov &exwpifouv eivar ta Zvomipata Avixvevong EwofoAwv (Intrusion Detection
Systems, IDS) kat ta Zvotiuata Amotpomng ElofoAwv (Intrusion Protection Systems,

IPS).
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Ykomog g Statpfng elvar n amotipnon (evaluation) epyaieiwv yla tnv emomteia
™G e§epxOpevng kiviong Siktvou (extrusion detection) eotidlovtag oto Suricata. To
Suricata €yeL xapaKINPLOTEL WG EVA EK TWV KATAAANAOTEPWV AOYIOUIK®V GTNV EMOTTELN
™G e&epxOUEVNG KivionG evag SikTtuov. To oLUYKEKPLUEVO AOYIOUIKO avoLXToU KWIIKX
EMOTITEVEL TNV KUKAO@OPIA TOV SIKTUOU XPNOLUOTIOLWVTAS LOXYUPOUE KL EKTETAUEVOUG
Kavoveg yla tnv Snpovpyla vmoypa@wv kabws kat Lua scripting pe okomd tnv
aviyvevorn ToAVCVVOETWY ATIEAWV.

['la Vv emitevdn Tov okomoL NG SlaTpL1S, TaPATIOEVTAL OE EMPEPOVG EVOTNTES TA
BBAoypagika kat epevvnTika dedopéva. Eldikotepa, oty 11 evotnta mapovoialovtol
ELOAYWYIKA oTolyEla emli Tou B£uaTtog, 0 OKOTOG NG SaTPLPNG, N AVAYKALOTNTA
EPEVVNTIKNG TPOCEYYLONG EVW SLATUTIWVOVTOL KAl TO EPEVVNTIKA gpwTtniuata. H 20
EVOTNTA €0TLALEL OTNV AOPAAELX TWV SIKTUWV KAl CUYKEKPLUEVA GTNV AVAYKALOTNTA
NG CAAG OTOUG PUNXAVIGHOUG LE TOUG OTIOloVG pTtopel av emitevyOel.

H 37 evomta g Swxtpiffnig avagépetal ota Zvotpata Aviyvevong Ewofoiwv
(Intrusion Detection System, IDS) kat ovykekpéva péow  PBPALOYPAPIKOV KOl
apBpoypa@ikwyv Sedopévwyv TapatiBevtal Ta BACIKA XOPAKTNPLOTIKA TOUG, T
TAEOVEKTNUATA KOl HEOVEKTNUATA TOUG, T OPYLTEKTOVIKN] TOUG, OL HnYaviopol
AELTOVPYLAG TOUG AAAQ KAl OL TEXVIKESG aviyvevong Twv elofoiwv. H 41 evotnta eotialet
ota Xvotiuata Amotpoms EwofoAwv (Intrusion Protection Systems, IPS)
TAPAOETOVTAG OTOLYEIA QAVUEPOPLKA UE TNV EVVOLA TOUG, TNV OPYLTEKTOVIKY, TA
TIAEOVEKTIUATA KAl UELOVEKTNUATA TIOU TIAPOVGLALOVV, TOV TPOTIO TAEVOUNONG TOUG
QAAG KOL TIG TEXVIKEG ATIOTPOTING TWV ELGROAWV.

ZTIG EMOUEVESG EVOTNTES, TTAPOUOLA{OVTAL GTOLXEIX IOV OXETI{OVTAL [E TNV SlEVEPYELX
™m¢ épevvag. ESikdtepa, otnv 5" evotnTa TApOLCLAlETaL TO EPYAAEID aviyvevong
eloBoAwv Suricata to omoio Ba xpnowomomBel oTNV TPAyHATOTONON TNG £PEVVAG, 1] 61
EVOTNTA €0TLALEL oTA oTOXElX TNG €pevvag (neBodoroyia, ATOTEAEOUATA, CUOTACELS)
evw oty 71 gvotnTa NG SatpPng mapatiBevtal oToXElQ OXETIKWV EPYACLOV
aAVA@OPLKA pe TNV agloAdynon Zvotnuatwyv Avixvevong EwoBoAwv (IDS). H Swatpifin
OAOKANPWVETAL OTNV 8" eVvOTNTA HE TNV TAPAOBEOT TWV CUUTEPACUATWY TOU

efnxomoav.




Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

1.1 Xkomog

0 okomdg ™G MapoVoag LETATTUXLAKNG Statpfng eival 1 amotipnon (evaluation)
epyaielwv ywx v emomtela G €€epyxopnevns kivnong Siktvou (extrusion detection)
eotialovtag oto Suricata. [TAfov, n SpactTnPlOTNTA TWV SIKTVWV EIVAL TETOLX WOTE VA
kablotatal amapaitnTn N VTaPEn KATAAANAWY UNXAVICU®V Kol EPYUAEiWY agloAdynong
WOTE VA AVIYVEVOVTAL KL VX ATIOTPETOVTAL KaKOPBovAeg emiBéoels. To oUvVoAo TwV
dedopévwv Tov Slakvovvtal 6To SiKTLOo, 6TA TANPOPOPLAKA CUCTIUATA XAAX KL OTIG
UTIOSOUEG TWV 0PYAVIGU®WV (SNUOCLWVY KAl BIWTIKWV), EMTACCOVV TN SlAC@AEALoT) TOV

QTOPPTTOV, TNV TPOCTACIX TWV SES0UEVWY Kal TN 6TABEPATNTA TOV SIKTUOU.

1.2 Avaykaiotnta kat ETmovdaiotnta 'Epsuvag

H emomtela e§epxopevng kivnong oto SIKTLO elval P BACIKN TEXVIKY Yl TOV
TEPLOPLOUO KIVEUVWV KAl TOV EVTOTIIOMO TPOPANUATWY ac@aAeiag. O unxaviopog
EMOTITELNG, AVAAOYQ HE TNV TOAUTAOKOTNTA TWV UTOYPAP®WV TIOU XPNOLULOTIOLOVVTAL,
UTTOPEL VU ETTLPEPEL ONUAVTIKEG KaBuotepnoets. H emomtela ¢ kivnong oto SikTuo amo
™ OTyU] KATaBOoANG TOU AmMACXOAEl TOUG ATMAVTOXOU XPNOTES, OPYAVIOHOUS Kal
emyelpnoets. Ot eedielg mov €xovv onpelwbel o emimedo TayLTNTAG SIKTVWV AAAG KoL
Oykov Sebopévwy Kal TANPO@OPLHY TIoU SlaxelpifovTal, €XoUV KATAOTNOEL TO POAO
OUOTNUATWV AVIXVELONG KL ATTOTPOTING KAKOBOUAWY EMOEGEWV BLALTEPA ONUAVTLKO.
Ta cvotiuata aviyvevong Kal amoTPomnS el0BOAWY €xouv UHeAETNOel evedexw¢ o€
emimedo PBiPAoypagiag kabws €xovv Kevtpioel To evlla@EPOV TNG KOWWVIAG TNG
TIANPOPOPLKNG ooV ayyllouv To evaicONTO oNUEID TNG ACPAAELNG TWV CUCTNUATWY
QUTHG.

EvSla@£pov OYETIKA UE TA CUOTHUATA AVIXVEVLONG KAL ATIOTPOTING TWV KAKOBOUVAWY
EMBECEWY EXEL EKQPACEL ONUAVTIKO TUNUA EPEVYNTWV KUPLWG Adyw NG Tayelag Kot
Stevpupévng avAaTTLENG Kol amodox1§ TwV SIKTUWV 0€ TTOAAOUG TOUEIS TNG KABNUEPLVIG
Cong. [MA€ov, N APYLTEKTOVIK] TWV SIKTUWV KAl TA EMIMESA ACPAAELNG ATIAOXOAOVV
EVTOVA O€ EPEVVNTIKO ETITMESO WOTE va SlapopPwBOel éva 660 To SuvaTOV TTANPESTEPO

epyalieio emomtelag. Ol VPLOTAUEVEG EPEVVEG €XOUV EOTIACEL OTNV ALOAGYNON TNG
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QATOTEAECUATIKOTNTAG KAl TWV EMMESWV ACPOAElG OE EMPEPOVUG OCUOTNHATA
aviyvevong KakOBovAwy emBEcEWV TPOCPEPOVTAG TIOAVTLUN TIANPOPOPTOT).

Qot60c0, av kat 1 amotipnon (evaluation) epyaieiwv ywx tmv emomtela ™G
e€epyxopevNs kiviong touv Siktvou (extrusion detection) Sev BplokeTal AoV 0 TPWLULO
oTAS10 AAAG €xEL TUXEL TTAVOOUOAOYOVEVTIG AVAYVWPLOTG, VTIAPXOVV EPYAAELX T OTIOLA
dev €youv aflodoynBel emapkws o€ TPAKTIKO emimedo OTws To Suricata. To
OUYKEKPLUEVO epYaAEl0 av Kal SlakplveTal HETAED AUTWV OV UTTOPOVV VA TIPOCPEPOVV
VPMAQ emtimeda ao@AAELRG HECW TNG avixveLONS ELGLOAWY Kol KAKOBOVAWVY eTOEGEWY,
EVTOUTOL O€ TEPAUATIKO emimedo Oev €xel emapkws afloAoynbel. Emopévwg,
SLPHOPPWVETAL £V QUENUEVO eVELA@EPOV ATOTIUNONG AOYw NG EAAEYNG APKETWV
EUTIELP LKWV UEAETWV.

H omovdaidmta tng €pevvag elvat akOun HEYQAVTEPN AV AVOAOYLOTEL KAVEIS OTL
TEPAV TOU EPEVVITIKOU KEVOU TIOU KOAELTAL VA CUUTANPWOEL UECW TNG TapABeong
OXETIKWV EPYACLWOV TIOV E0TIACAV GTNV AELOAOYNON CUOTNUATWY avixvevong elcoAwv,
Ba UTOPECEL 0 AVAYVWOTNG VA KATAVONOEL TOV LOLAITEPO POAO TOUG OTNV OHOAY
Asttovpyla TwV SIKTUWV GAAG KOl TWV HEAAOVTIKWV TIPOOTITIKWY TOUG. EmimAgov n
a&loAdynon tov Suricata Ba evioxV0oel aVAAOYEG EPEVVNTIKEG TIPOOTIADELEG OTO HEAAOV
QAAG KaL TV vTtapxovoa BLAoypapia.

OAOKANPWVOVTAG, 1| EPEVVNTIKY TPOCEYYLON TOU OEUATOG TNG ATOTIUMONG TOUL
gpyaAeiov Suricata otnv emomtela TG e€epXOUEVNS KivioNG Tov SIKTVOL 0€ cLVSLAGHO
ue ta Swabéowa BiBAoypa@ikd Sedopéva, kabiotovv 11 cuvpufoAn TG mapoLoAS
UETATITUXLAKNG SLaTPIPNG otV aKadNUaikhy KOWVOTNTA €£0XWG oNUAVTIKY. ApEevog, Ba
OVUBAAAEL OTNV KATAVONOT TOU POAOU TOUG GTN GUYXPOVI] TEXVOAOYIX KAl N(PETEPOV

ot BeATiwon TwV EPYAAELWV VIXVELONG KL ATIOTPOTING TWV ELGROADV.




Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

1.3. Epeuvntikol £toxo/Epsuvntika Epotipata

Ot gpeuyNTIKOL 0TOXOL TNG LETATITUXLAKNG SLaTPLPNG E0TIAlOVY oTA £E\G:

1.

Epevvntikog Xtoxog 1: Na Swmotwbel pe mowx epyadeia pmopel va

emomtevOel 1 e€epxopevn kivnon tov Siktvov.

. Epguvntikog Etoxog 2: Na amooagnviotei o TpoOTog Asrtovpyiag Tov Suricata.

. Epguvntikog Xtoxo¢ 3: Na evTomioTodVv oL LTOYPaAYES Tou gutodilovv TNV

amddoo Tov.
Epeuvntikog Xtoxoc 4: Na Siepeuvndel o apOpds Twv TAKETWV TOV
EMOTITEVOVTAL OT HOVASA TOU XPOVOU YlX £€VX OUYKEKPLUEVO GUVOAO

VTIOYPAP V.

Ta epeLVNTIKA EPWTNUATA TPOEPXOVTAL KAl EVOWUATWVOUV £V OTUAVTIKO

BewpnTIKO VTTOBABPO WOTE VA ATIOTEAEGOUV LK «ETTAAN|OEVOT» 1) JLXL «SLEPEVVION» TWV

60wV BewpnTikd €yxouvv ocuvu{nnBel kol OMUOCLEVTEL KATA KAPOUG ATO TOAAOUG

EPELVNTEG. TNV TTapoVoA LETATITUXLXKY StatplPn,  amotiunon (evaluation) epyadeiwv

ywx Vv emomteia ™G €&epxopevns kiviiong Siktvovu (extrusion detection) eotialovtag

oto Suricata, amotéAdece €va evdla@épov medio mpog Sitepevvnom. H pedétn kol 1

ATOTIUNON EPYUAElWV Yl TNV eTMOTITEIX TNG €€epXOUEVNG Kivnong Siktvov egaptatal

amd v emidpaon eMPEPOVG HETARANTWV OTIWG Elvat 1 SLABECIUOTNTA TWV EPYUAEIWY,

0 TPOTIOG AELTOUPYING TOUG, 0 POAOG TWV TPWTOKOAAWY KL VTIOYPAPWV. T £pELVNTIKA

EPWTNLOTA TIOU TIPOKUTITOUV ATIO TOUG EPEUVNTIKOUG 0TOXOUG elval Ta €€NG:

1.

Epsuvntikd Epwtnua 1: Me mowx gpyaldeia pmopolpe va £TOTTEVOVUE THV

e€epyopevn kivnon Siktvov;

. Epguvntiko Epotnua 2: [Iog Asttovpyei To Suricata;

. Epsuvntiké Epotnua 3: Me Toleg «umoypa@éc» £xel mpoPARuaTa oTnv

amdboo1] Tov;
Epsuvntiko Epwtnpa 4: [1éca makéta MOTTEVOVTAL 0TI HOVASH TOL XpOVou,

Yl £VA GUYKEKPLUEVO GVUVOAO VTIOYPAPWYV;
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Ke@aiaio 2

Aoc@aiela AtKTUWV

2.1 Evvowodoywkn IIpocéyyion Ac@aielag AtKTUwV

H taxela €fdmiwon g xpnong Twv NAEKTPOVIKWYV
UTIOAOYLOT®WV O KABMUEPVO ETIMESO IKAVOTIOLWVTAG
TMANOWPA  avaykwv, £xeL  SMUOVPYNOEL £€vav  VEO
TEPPAAAOV aVAPOPIKA HE TA EMIMESA ACPAAELAG TWV

xpnowomoloVpevwy Siktvwv. H efaoc@daiion vymAwv

eEMMESWV ao@aAelag ota Siktva elvat TpolTOOeon 1660
Yyl TNV opaAn Aetrtovpyia Toug 660 Kot yia T Snulovpyla KAILATOG EUTLETOOVVNG ATtO
Toug xpnotes. H teyvoloyia touv SiktHouv avamtyooeTal WHE TOXES pubUovg
YVWOTOTOLWVTAS TIAUPAAANAQ GTOUG XPNOTEG TN ONUACIX TNG ACPAAELAG TOU SIKTUOV
[01,02].

Ta Siktva voAoyloTwv €xovv egeAxBel oe téTolo Babuod Staouvvdéovtag TANBwpPA
UTIOAOYLOT®WV KAl SNULOVPYDVTAS TAUTOXpova oVVOeTa TEPBAAAOVTA IOV ATIALTOVV
KATAAANAN VTTOSOUT] AO@AAELNG. ZTNV TPAYUATIKOTNTA, Ol TIEPLOCOTEPOL XPNOTEG SV
OUVELSTTOTIOLOVV TOAAEG @OpéG TO PBabud Ttwv KwdOvwv oToug oTolovug elval
eKTEDEEVOL KATA TN oLV BT TIopela PLXG NUEPAS KL KATA TTO0O 1) 0pON AeLToupYla TwV
eV A0Yw SIKTOWV elval {wTIKNG onupaoiag yor tnv eunuepia kat v emiPBiwon evog
opyaviopov/uag enyeipnong[03].

H ac@diela Twv SIktOwv amotedel Bacikd onueio ava@opds yio TNV TANPOQOPLKN
S10TL TG0 TTOGOTIKG 000 Kal o€ €l80¢ aviavovtal kabnuepva ot Siktvakég emibéoels. H
TPOOTACIN TWV VTTOAOYLOTWVY KL 1] AO@AAEIX TwV SIKTUWV Elval kplowa nTuata
KaBws oL KakOBovAeg emiBeoels SnuovpyoLv TpofApata 6to Siktvo. TNV évvola NG
Ao PAAELXG SIKTUWV oLUTIEPLAAUBAVOVTaL GTOLYXEL IOV €0TLACOVV 0T SLATPNOTN TNG
EUTILOTEVTIKOTNTAG KAl OKEPALOTNTAG TOU MPNVOPATOG o0TO SiKTUO, OTOV EAEYyXO
TOVTOTNTAG TWV XPNOTWV KAl TWV UTNPECLOV KAl OTNV TPOOTAGIH aTO KAKOBOUVAES

emBéoelc. H ao@dlela Siktov eotidlel oTnv  Tpootacia  TapeUBoAwy Kol
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mapepPaoewv 1600 0T Asttovpyia TOL SIKTVOV 000 Kal o€ SESOUEVA KL TIANPOPOPIES

xpnotwv[04].

[Atern=t [nternet
—B  us office
| }7 .
| ! | o
ADSL 2 Fixed Line ADSL 1 Fixed Line —. Asia Office
[ [
— FTP Seruer
Link Load Balancing -
AntiVirus Wall DNS Seruver
SSLVPN =
AntiSpyware M/ Web Filter L5 Anti-Spamn

IDP 4IPS

Core Swith
Bandwidth Manager
Firewall

Web Server 1

Web Seruver 2

T ,
v e e

Windows  AAA Mail DB
AD Seruer Seruer Seruer

Ewkova 2.1: Zuokeur] ac@aielag Siktowv [nyn: [05]

H aoc@dieia Tov Siktiouv mepAapfavel TOALTIKEG KoL TIPAKTIKEG IOV LIoBeTOVVTAL
vy TV TTpOANYT KoL Tov EAEYX0 NG U1 €60VGLOSOTNHEVNG TPOGRACTG, KATAXPNONG KAl
TPOTIOTOMOMG AAX KAL TNG APVNONG €VOG SIKTUOU NAEKTPOVIKWV UTIOAOYLOTWYV 1] TOU
i6lov Tou SIkTVOUV va TapEXeEL TMPOCPACN O GUYKEKPLUEVOUG TOpous [06]. Znv
ac@AAela SIKTVOV EVTAGOETAL KoL 1) adela TpdoBaocng oe dedouéva Ta omola eAEyxovTal
amd 1o Slaxelploty Tov Siktvov. H ac@diela tou SIKTUOU KAAUTITEL €va €VPUTEPO
@aopa SIKTVWV, T060 SNUOCLX 060 KAl IBLWTIKA, IOV XPTCLULOTIOLOVVTAL GE KAONUEPLVO
eMmMeSo  ylx Olevépyelad oLVOAAQY®V KOl  ETMKOWVWVING HETAED  ETXELPTOEWY,
KUBEPVNTIKWV opYaviopwy kal Wwtwv. Ta Siktva pmopolv va £xouv SLWTIKO
XAPAKTNPa OTWG Yl TapASElyHa evTOG UG €MXelpnong GAAa kot Snpoclo O6Tou M
Tpoofaom eival avolKT) 6To cVVOAO TwV Xpnotwv [07].

H évvolx ™¢ aoc@dlrelag SIKTOWV ava@EpPETAl 0TI SUVATOTNTES TTPOOTACIAG TWV
TANPOPOPLWV TOU SLAKIVOUVTAL XAAQ KOL TNG OUAANG AelTovpylag Tou SIKTUOU HECW
EVEPYELWV TIOU Slac@aAifouv TN pn €fovoloSotnuévn Xprnon Twv TOPwV TOU. XZTNV

ACPOAEL TWV SIKTUWV ouumepAapBavovtal evépYeleg, OPAOELS Kal SUVATOTNTES
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avtiotaong &vavtt kakofovAwv mapepfoiwv kat emBEocwy, NOeANUEVWY 1 Un, T
Statpnon aflomotiag, v emaAnBevorn TG TAUTOTNTAG TWV XPNOTWV KAl TNV
AKEPULOTNTA Kol TNPNoTN Tou amoppntov twv dedopévwv [07]. O oxeSiaopdg, 1
AgLTOVPYLA KL 1] CUVTNPNOT TOU SIKTUOU SLKHOPP®WVOUV VA OTUAVTIKO HEPOG TOU
€pyov NG Slayeiplong s ac@dAelag. H ac@aieia Tov Siktvov vootnpiletal amo éva

oUVOAO UTINPEGLWV TTOV VAOTIOLOUVTAL HECW TWV KATAAANAWV punyavicpwv [01,08].

2.2 H Avaykaiotnta TG AG@AaAelag AtktTOwv

H 6lo kat aviavopevn xpnon Twv SIKTUWV TNAEKTPOVIKWV UTOAOYIOTWV EXEL
ouvvakoAlovba emmpedcel kat to Pabud embéocewv oe emimedo emkowwviag. H
OUVTPLIITIKI] TAELOYN QIO TWV OPYAVICUW®Y, ETIXELPNOEWY KAL XPN|OTWV EXEL YIVEL 0TOXOG
SLSIKTVAK WY eMBECEWVY ETILITUXNUEVWV 1] OXL. Ol GTOXOL TWV CUYKEKPLUEVWV ETIIOETEWV
elval ToAUTAgLpoL Kol pmopel va eoTidlovv amd amAn mpocfacr oto SiKTLo TPlTOV,
otV Tapaflact TPoowTIK®WV §ES0UEVWVY, GTNV AVTANOT ATIOPPNTWV TIAIPOPOPLOV, YL
AGyoug mpofBoAng kAT[09].

Ta meploTatikd emBEcewV 0TNV ACPAAELX TWV SIKTUWV ALEAVOVTAL LE VT)OUXT TLKO
pubuo kabe xpovo. KaBwg 1 MOAVTAOKOTNTA TWV ameEAwV auidvel, To (8o au§dveTal
KaL 1] QVAYKT YA ao@dAela 6to Siktvo. [TAov, oL xprioTeg, Ta KEVTpa SeSouévwy, aAld
KAl Ol SLAYELPLOTEG TIPETEL va lval o€ BEoN APEVOS PEV OL TIPWTOL VA KATAVOOUV T
Baowkda ywr v ac@Aaiela SIKTUOL KAl oL 8 v SLAHOP®VOLVV oUVONKES ao@AAOVG
TAonynong o€ avta[10].

Ol GUYKEKPLUEVEG CUVONKEG £XOVV KATAGTNOEL TNV AGPAAELN TWV SIKTVWV 0€ VYPILOTN
TPOTEPALOTNTA KAOWG 0€ avTiBeon TEPITITWOTN 0L CLVETELEG piag Tapafioons Siktov
umopel va elvat WSlaitepa BAATTIKEG OTWEG 1) ATWAELX TPOCWTIKWY SeSouévwy, N
OLKOVOULKY) {nuid, 1 BAGBN oto KVUPOG Kol TNV AlOTIOTIA €VOG OPYAVIOUOU / ULOG
emiyeipnong. EWdikotepa, yia kabe xpriotn (1w, emixeipnong) oplopéves TANpo@opieg
kat dedopéva Tavtilovtal He TNV aQvAaykn TNPNOoNG TOU ATOPPNTOV GE OTOLOVONTIOTE
Tpito 1 avrtaywviot [09,11].

H avaykaldtnta ¢ ao@aielag Twv SIKTVWV Bewpeital onpavTiky kKabws amoteAel

™ Bdomn otabepdTTAG OAOGKA POV TOU SIKTUOU CUVAAAAY®V KL ETILKOWV®VIWVY UETALD
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TV Sla@dpwv xpnotwv. Ot e&edielg oty texvooyla eival TETOlEG WOTE TTHPEYOVTAL
00 KoL PHEYOAUTEPEG SUVATOTNTEG ACPAAELAG TWV SIKTUVWV BEATIWVOVTAG T ETITESH
ac@oAovg emkovwviag. ' TV Tpootaciat TWV XPNOTWVY, TPOTEPALOTNTA TPV TN
omoladnToTe eMKOWWVIA 0TO Sladiktvo amoteAel n ac@diela. H emitevdn ao@dieiag
oto Siktvo PBaciletal otNV AlOTOMON KATAAANAWY PUNXAVICU®V KAl EpyOAEiwv (LY.
firewalls, antivirus kAT) aAA& kat ot APM LETPWV TTPOoTACING ATIO TNV TAELPA TWV

xpnotwv [11].

2.3 lIpocéyylon Mnxaviop®wv AG@AAeLag ALKTU®WV

H ao@dlela tTwv SIKTOWV €lval pia GNUOVTIKT TITUXT TWV KAONUEPLVWV GUVAAAAY WV
KOl ETKOLVWVLWV 1] OTIolx ETILTUYXAVETAL HEoW VEWV PEBOSWV Kal epyareiwv. Ta SikTua
UTIOAOYLOTWV KAAOUVTAL VA SLOXELPLOTOVV KAL VX AVTILETWTICOUV TIOAVAPLOUEG ATIEAEG
HEOW TNG AO@AAElG 1 omola emituyyavetal oe tpla (3) Swagopetikd emimeda:
TPOANYM, aviyvevor, avtipetwmion. Ot unyaviopotl ac@AaAelag Tov SIKTVOV o€ eTimMESO
TPOANYNG E0TIALOVV O€ ATOTPOT) TWV EMBECEWV EMBETELS TPV ATLO TNV £{6080 TOVG,
o€ eSO AVIYVELONG OTOV EVIOTIONO TWV EMBECEWV APOV TPAYUATOTIOMO0UV EVW 1
QVTIUETWTILON E0TLALEL GTNV ETAVOT TWV TPORANUATWY TTOL SNLoVPYNONKaAV Ta oTolA
Sev umopeocav va tpoPAe@Oovyv [12].

H mtpoAnym twv embécewv HECW TWV OYETIKWV UNXAVIGU®V Elval 1) I8avikn Avon, o€
oUYKPLOT PE TNV QAVIXVELOT KL TNV AVTIUETWTILON 0AAQ €lval TPAKTIKA advvato va
anotpatnel To 100% twv emiBeoewv. OL TEXVIKEG AQVIXVELOTG TTAPEXOVV ATIOTEAECHUATA
TIOU UTOPOUV VA XPNOLUOTOmMBoUV ylx v TPOANYM TEPAITEPW EMIOECEWY EVW M
QVTLUETWTILON SNULoUpYel vEeg SuvaTOTNTEG AL Kol VEEG avaykes aTo Siktvo. 'Etay,
Kal To Tpla oTAdSla ao@AAENG GUVOVAOTIKA TPOCMEPOUV LK OTTOTEAECUATIKY
TPOCEYYLON YlX TNV emitevdn NG ao@dielag tou Siktvou [13]. Metadly Ttwv
ONUAVTIKOTEPWY  UNXOVIOUWDV OOQAAENG TWV OSIKTUWV QVOEEPOVTAL TA TEXM
npootaciag (firewalls), Ta mpoypaupata mpootaciag kat aviyvevong wwv (antivirus)
KOl T CUCTIUATA TIPOANYNG KAl aviyvevons Twv elofoiwv [14].

1. Teixn mpootaociag (firewalls). I'a va e€aopaliost éva iktvo 1§ vTOSikTLO TNV

ACPAAELl CLUVIIOWG PIATPAPEL TNV ETKOLVWVIX LE CUYKEKPLLEVA KPLTNPLX OTIWG
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1 TIPOEAELOT), O TIPOOPLOUOG KAl TO TPWTOKoAA0. Ta firewall amotedoUv pia ko
Apuva ao@AAelag Twv SIKTUWV KAl OTIHEPA XAPAKTNPL{OVTAlL WG AVATIOCTIAGTO
uepog k&be Swktvov [15]. Eva telyog mpootaciag pmopel va eival VAKO
(hardware) 1 Aoylopko (software) evw 1 AettoupylkoTnTA ToL PBocifeTal o€
UNXAVIOUOUG  @ATPAPIOUATOG TOU  TPOOTATEVOUV  EVAVTL QAVETIOOUNTWV
embéoewv [16]. H BOepeliwdng Aettovpyla evog firewall eotidler otnv
a&loAdynon ¢ mpocPaong Baoel Twv KpLtnpiwv Tov £xovv Tpokaboplotel. To
uelovektnua Twv firewalls eival 6TL Sev umopoVv va TPooTATEVGOVV TIAT|PWS EVa
EOWTEPLKO SIKTVO ATIO TIG E0WTEPIKES eTIBETELS. To TE(XOG TpooTAGIAG TTAPEXEL

TO TAEOVEKTN LA TNG TIPOCOETNG Ao AAELNG EvavTL KakOBovAwy emiBécewv [17].

Amokie16TIKY
E minpogopia
IoTtooehidee 1
Aicroo T == =
:”: ] ]
-

Ewkova 2.2: Teixog pootaciag (firewall) IInyr: [18]

MMpoypappata mpootaciag kat aviyvevong wwv (antivirus). Ou wi twv
UTIOAOYLOT®WV (vl TIPOYPAUUATH To OTola TMANTTOUV Ta dedopéva Tov
UTIOAOYLOTY] 1) TIPOKAAOUV SuocAeltoupyieg o auto [19]. Zto mepiBdAiov Tou
SIKTOoU, €vag 160G amoteAel aVUTOAOYLOTN OATEW] Kol Umopel va  elval
KATAoTPo@PKOG. Ta mpoypapupata mpootaciag amod v (antivirus) amoteAovv
AOYLOUIKO TIOU MUTOpPEL va eykataotabel o €vav UTOAOYLOTH) UE OKOTO TOV
EVTOTILOWO, TNV TPOANYM Kat T APn aATMo@ACEWY OXETIKA UE TN Slaypa@n 1 TNV
ATOUOVWOT KAKOBOVAWVY TPOYPAUUATWY, wv kKot worms [20]. Av kal T«
TPOYPAUUATH TPOOTACIAG aTO 0UG THPaKOAoLOOUV TNV apTdTNTA TWV
apxelwv Kot Tuxdv TpooTabeleg TPOTOTOMOEWY TOVG, Sev elval o Bon va
umAokapouv TNV €AeVBepn KukAoopia wwv 11 worms oto Siktvo. Ta

TPOYPAUUATA TIPOOTAGING KAL AVIXVELONG LWV EYKABIOTAVTAL OE GUYKEKPLUEVX
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onpela Tou SIKTUOU Kal ESIKOTEPA OTO ONUED ETAPENG HE TO TiEPAAAOV TOU

xpnom [21].

firewalls
* Port security

J

Laptop h

Ewova 2.3: AvaAvutikn tpocéyylon ac@dleiag Siktvou [nyn: [22]

wr
e}
S| * Antivirus
E s Anti-spyware
a| * Software updates
go * limited user accounts
i
(=}
Internal firewall
| 7
LOCAL NETWORK ': Zi_‘:;""'——f
| | TO THE INTERNET
] Router
Desktop  Personal firewall ., Network firewall
a
e | Internet Defences
k. e UTM Network firewall
= o
S| e Personalfinternal * Web/email filtering
@
=
]
(¥l
5

Kpumttoypagia (cryptography). H kpumttoypagia otnv ac@dAeia Twv SIKTowv
Baoiletar ot Snuovpylad KWSIKOTOMUEVWY TIANPO@OPLOV HE TN XPNOM
KataAAnAov aAyopiBupov o omolog Snuiovpyst to kKpumroypaenua [23]. Ze
enimedo SikTVOV, oL MANPOPOPIEG PLETAEY TWV XPNOTWV KWSIKOTOLOVVTAL KATA
TETOLO TPOTIO WOTE 1) KPUTITOYPAPNOT KAl 1] ATIOKPUTITOYPAPTOT] TOUG va Elval
duvatn) PE TN XPNOTN OXETIKWV KAEWBSWwV [24]. ZTNV KAKOOWKN 1 0AALWG
CUUUETPLKI] KPUTITOYPA@IX 1| ATIOKPUTITOYPAPNOT Bewpeital eapeTikd eVKOAN
Otav elval yvwoTOd TO OXETIKO KAEWSL evwy OTNV TEPITTWON KPUTITOYypA@iag
dnuociov KAEWS0U 1 aAAWG aAoVUPETPN, TO SNuoclo KAeWSL pmopel va elval
YVWOTO XWPIS va EYKUHOVOUVTAL KIVOUVOL Yl TIG TIANPOQOPIES APKEL TO LIOLWTIKO

KAEWOL va Ttapapével kpu@o. [25].

11
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Ewova 2.4: Awadikaoia kpumtoypagiag Inyn: [26]

. Tvontpata Aviyvevong & Amnotpomi¢ EtofoAwv (Intrusion Detection &
Prevention Systems, IDPS). Ta IDPS amoteAloVv punyxaviopd ac@AaAelag 6mov
aviYveDoOLV Kol EVEPYOUV OE TIEPITITWOELS UT) E50VOLOSOTNHEVNG TTPOCLAONS 0T
OUCTNHATA TOV SIKTVOV, TAPEXOVTAG O€ TPAYUATIKO XpOVO, TApakoAoVONn o ™G
kivnomng tov. Ta IDPSs umopel va amoteAovvtat and vAko (hardware), Aoylopiko
(software) 1 ouvvbvaocpd kat twv OVo [27]. Ta IDPSs eivar Swaitepa
QATOTEAEGUATIKA VLA TNV ACPAAELN TWV SIKTVWV AQAAA TToHpoucLdlouy auenpévo
KOOTOG KUl QLT OELS AstTovpyiag. Mia Stakplon twv IDPS elval og Tuotyuata
Aviyvevong EwoBoAng (Intrusion Detection Systems, IDS) kot og Zvotnpata
Amtotpomng ElofoAwv (Intrusion Prevention Systems, IPS)[28]. H cuykekpipuévn
Suaxplon Baciletal oto 6tTL Tae 1 IDS evtomifouv lGLOAES KAL TIG AVAPEPOLV EVW
Ta IPS 11§ aviyvehouv kat Sev eMITPETOVY TNV TIPOGRaoT UECW ATIOKAELOUWV. G
ek TouTov, Ta IPS pmopovv va BewpnBovv w¢ eméktaon twv IDS. Qotdoo, ot
TeXVOAOYieg TAEOV £xoUV oUYKAiveL o€ TETOo BabBud wote ta meplocoTepa IDS
OUCTNHATA EMITEAOVV KoL AELTOVPYLEG TTPOANYNG TTpooTaciag Kat aviyvevong. O
TPOTOG Acttovpylag petadd aviyvevong kat mPoAnYMG umopolv emdexOel

avaloya pe T pLOULON empEpoLs TapapeTpwy. H Sta@opd avapeoa oe éva

12
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firewall kat oe éva ocVotnua IDPS pmopel va eivatr Suodiakpitn wotdoo T«

TeEAsvTala TAPEXOLV Eva VPNAGTEPO ETIITTESO ACPAAELAG OE TEXVIKO eTtiTteSo [13].

Host-based
IDS/IPS

Network-
based IDS/IPS

T T — Host-based
e N T T @ — IDS/IPS
L [ |

Firewall Router Server

Host-based
IDS/IPS

Server

Ewova 2.5: Zvompa Avixvevong & Arotpomig EilofoAwv (IDPS) Tnyn: [29]
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Ke@paiawo 3

ZUGTNUOTA AVIXVEVOTNG
EiwofoAwv (Intrusion Detection
System, IDS)

3.1’'Evvola & Ixedlaopnog Tvotnuatwyv Avixvevong Etofodwv (Intrusion
Detection System, IDS)

H aviyvevon eofoAwv ota SIKTLA TIG TEAEUTUIEG SEKAETIESG
EXEL OUYKEVIPWOEL TO EVSLAQEPOV TNG TANPOPOPIKNG KABWG
éxouvv auinbel onupavtika ot TpoomdaBeleg  KakOBovAwv

eMBéoewv. O eVTOTIONOG TNG KAKOBOLANG SpacTnpldTnTag Kal

TwV el0foAwv eival pla apketd mMoAVTAOKN Sladlkacio TTov o€
OPLOUEVEG TIEPITITWOELS SEV OTEPETAL UE EMITUXIX SMUOVPYWVTAS TipofANUATA OTN
Aettovpyla Twv SIKTOWV [30]. MéypL TPV amtd PEPIKA XPpOVLA, Ta SlaBEoipua cvoTHHaTA
aviyvevongs ewofoiwv Sev pmopolicav va AvTIKPOUGOUV TO GUVOAO TwV KAKOBOLAwV
emBbéoewv. OL e€editel wotdoo o emimedo TexvoAoyiag Slaudp@woav TI§
TPoUTO0EELS SnULoVPYiaG cUYXPOVWY CUCTNUATWY OTIWG Ta TvoThuata Aviyvevong
EwoBoAwv (Intrusion Detection System, IDS) [31].

Ta Zvotpata Aviyvevong EiloBoAwv (Intrusion Detection System, IDS) emiteAovv
Stadikaoia  aviyvevong kot evtomopol pn  egovclodotnuévng 1 aouvnBLoTg
Spaoctnpomtag oto ovotnua. Emiong, ovpfdariovv  otnv  afloAdynon NG
SpaoTnpLOTTAG WG VTOTITNG 1) Un 0To €Talpkd Siktvo. Ta IDS eAéyyovtag to Siktvo
elvat og B¢om va evtomilouv eloPoAEG kal emBEoEl OAAG Kol QveTOUUNTY

Spaotnpotta [32].
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C AwediKTVO)
-

Tuotnpa Aviyvevonc Ewsfolov (IDS)

To IDS svnuepaveL
Y10 OTOLLONTOTE
perefoln oTo diktvo

Firewall

Ecotepiko IDS ——
OB g “
Switch
08w =lvmmpemmi

—_— e

Ofosic Epyaciac

Ewova 3.1: Asttovpyia Zuotiuatog Aviyvevong (IDS) Inyn: [33]

0 otox06 evog IDS eival va Tapéyel TIg avaykales evOel€elg pag mbavng 1 pog
mpaypatikng emiBeong. Ta IDS evnuepwvouv ywa pa emiBeon oto Siktvo M pa
KakOBouAn eoBoAn kal v ava@Epouv Ta TUXOV TPWTA onuela Tov diktvov [34]. H
Staopa petadl g aviyvevong g eLoBoANGS Kal TG TPWTOTNTAG TOV SIKTUOU Elval 0Tl
OTaV TPAYUATOTIOLEITAL Il KAKOBOUAN eTiBeomn o€ GUYKEKPLUEVT) XPOVIKT) OTLYHUN], TO
IDS elvat oe Béom va evtomicel TV €0foAn] aAA& OxL TAVTA amO TOlO OnNpEl0 TOU
Siktvov mponABe. H aviyvevon g elofoAng BonBd& otn HETEMELTA AVTIUETWTILONG TNG
UE TNV evTadela Tov SIKTVOV va e§akoA0VOEl Vo vploTaTaL

To cOoua IDS eivat pia oAokAnpwpévn uéBodog aviyvevong tuxdv embecewy amod
avaAvoT Kal TapakoAoVOnon Twv SpacTnploTTwy Tov Siktvov. MTopel va €xeL T
LOP@Y] CUOKEUNG 1) va elval £@apuoyn AOYLOUIKOU TOU TtapakoAovBel to SikTuo 1)
ocvoTiuata ya kKakoBovieg mapafiacels [35]. ‘Eva cvomua IDS mapakoAiovBel tnv
KIvnomn Tou SIKTVOU Yl UTIOTITH SPACTNPLOTNTA EVILEPWVOVTAS OXETIKA TO SLUYELPLOTT
TOU GUCTNHATOG 1} TOU SIKTVUOU KAL 0TI CUVEXELX QATPApETAL Yia va aflodoynBel wg
aAn6n¢ 1 Peuvdne.. Le oplopéveg TEPLTITWOELS, TO IDS pmopel emiong va evepynoel EvavTtl
TwV KakOBovAwv eofoAwv pe ™ ANYM PETPWVY, OTWG T TAPEUTOSION NG

ovykekpluévng IP va €xel mpooBaon oto Siktvo. Ymapyetl éva evpy @daopa IDS, mov
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Kupaivetat amd Aoylopkd mpootaciag amd UG HEXPL CUCTNUATWY TIOU UTOPOVV VA
eAéyyouv TN SpactnpldTnTa evog oAdkANpov Siktvov [36].

0 oxeblaopdg ™G aviyvevong sofoAng amoteAsital and §vo Bacikd Brpata: to
TPWTO Bripa elvat 1 Snuovpyla Twv apyelwv eAEYXoL Kol To SEVTEPO 0 EAEYXO0G WOTE VX
EVTOTILOTOVV 0L TUXOV €l60AEG. To SlkTUO EAEYXETAL OE TAKTA XPOVIKA SLACTHHATA YL
TUXOV VTOTITN SPACTNPLOTNTA OF TMEPITTWOELS VTEPRAcnG KabBoplopévwy KpLtnpiwv
[32]. Ta IDS oxedidlovtal pe TETOO TPOTO WOTE VA TAPAKOAOUOBOUV OAn TV
eloepyOpeVN Kat e€epyOpevn SpactnpldTTa Tou SIKTVOV EVTOTI(OVTAG TUXOV VTIOTITN
SpacTnploTTa oV UTopEl va VTIOSEIKVUEL KakOBoVAN SpacTnploTnTa 1 TPOoTADELX
vTofiBacpol ™G ac@arelag. Oewpovvtal TAONTIKA CLUOTHUATH TAPAKOAOVONONG,
deSopévou OTL M KUpLa AetTovpyla TOug eival 1 aviyvevon kal Tpoeldomoinon yia
vmomtn Spactnplotnta. O EVTOTIOUOS TWV KAKOBOVA®WVY TIPOoTABELWV 0 Eva CUCTNHX
IDS yivetal pe v alomoinon tTwv KatdAAnAwv unxaviopwv. O 6pog IDS kaAvTTEL 6TV
TPAYUATIKOTNTA HIX PEYAAN TOKIAIK CUOTNUATWYV TA OTOlX THPAYOUV TO TEALKO

ATOTEAEOHA TNG aviyvevong eloforwv [37].

3.2 Xapaktnplotika twv IDS

H emioyn xat e@apuoyn touv ovotyuatos IDS Baciletat ota Slaitepa
XAPAKTNPLOTIKA KAL 6TOVUG 6TOXOUGS TOV KOAE(TAL va eTITUXEL AV KL VTTAPYOLV KATOLA
KOWVA XAPAKTNPLOTIKA oTolyeia petaly twv IDS, evtolTols 1 Sltagpopomoinon petaty
TwV eMBEcewV OETEL KAl CUYKEKPLUEVA XOPAKTNPLOTIKG OTOolXEla TTov Ba TIpEmEL va
Stabétel éva IDS. Zta IDS vTdpyovV EMUEPOVS TUNHATA Ta OTtolot aAANAocuvepydlovTal
Yl TNV QTMOTPOT| HLaG E0LOANG. ITA TUTIKA XAPAKTNPLOTIKA €vOG cvotnuatog IDS
mepAappavovtal Ta &G otolyela:

1. Mpwtoyevi)l¢ ovAdoyn mAnpo@opwwyv. H aflomoinon ovykekpévwv
UNXQAVIOUWVY ETILTPETEL TNV EUKOAOTEPT QVIXVELOT TUXOV €GBOAWV KoL TN
SLPOPPWOT CUYKEKPLUEVWV TIPOTUTIWV AVTILETWTILOTG LEAAOVTIKWV.

2. Eneiepyacia mAnpo@oplwv kot 8edopévwv. Kabe IDS Siabétel voocvotnua
emegepyaoiag kat afloAdynong Twv eLl0foAWV KATELOVVOVTAG KAl ETAEYOVTAS TA

UETPA AVTIUETWTILOTG TOVG [32].
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3. 'Ynapin avripétpwv. H aviyvevon twv €l0foAwdv evepyomolel unxaviopols
QVTIHETPWY Kol METPWV QTOTPOTIG EVW EVNUEPWVETAL KAl 1) OXETIKN [don
TAnpogoplwv [38].

4. AmoOnkevon kat avakAnon mAnpo@oplwv £6BfoAwv. Ta IDS Swabétouv
UNXQAVIOUOUG GUAAOYNG Kal ATOBNKEVONG TANPOPOPLWV Kol SeS0UEVWV TTOV
oxetilovtal pe mpoomdBeles kakoOBouvAns ewfBoAns. H Umapén Pdoewv
SeSopévwv LoxupoTIoLel TO CVOTNUA EVAVTL ELGBOAWV.

5. AltaoVvdeon pe vroovotpata. Opopéva IDS pmopovv va StaouvdeBolv VO
™MV TPoUTO0eon OTL AMOTEAOVV EEXWPLOTO TUNUA €VOG OUVOALKOTEPOU
ovotiuatos [39].

Ta empuépoug xapaktnploTikd yiax kabe IDS Snpovpyolv pia GUVOALKT EIKOVA YLK TO
oLOTNHX eV M emApKeln Kol aflomiotioa Tov Baciletal otnv VTApPEN KAt eAd(LOTO
OUYKEKPLUEVWV XapakTnploTikwv. Eldikotepa, Ta IDS emttuyxdvouv peylotn a§lomotia
KOl ATIOTEAECUATIKOTNTA 0TI BAON XAPAKTNPLOTIKWVY OTIWE LEYAAO EUPOG QVIXVEVCEWV
KaKOBovAwv el6oAwV, avixveuon 1 AmoTPoTI KAKOBOVA®WVY MOECEWY O€ TIPAYUATIKO
XPOvo, SLdKplon TPAYUATIKWOV 1 EIKOVIKWY eMBcewv (false positive /negative alarms),
autopatn Slaxelplon eL0POANG KL ETAVAPOPASG O KAVOVIKY AELTOUPYIX HETA ATO PLX
emiBeon xwpls mapepfacelg kat aflomoinon TV AlyOTEPWY SUVATWV TIOPWV TOU
ovotquatog. Ta IDS otnv mAsoyneia Toug SlBETOUV TA XOPAKTINPLOTIKA TIOV
Tpoava@EépOnkav evw 1 a&loAdynon NG amodoTKOTNTAG Kal 1 a&loTloTio Toug
Baoiletal oto katd mOCO elval oe Béon va oUVSUVACOUV TA GUYKEKPLUEVQ

Xapaxktnplotika [40].
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3.3.Ipotvmomoinon IDS

H mpotumomoinon twv aviyvevoewv ota IDS eival éva eetdikevpevo mpofAnua to
omoio amattel ™MV a&loAdyNnoT TOAAWY EMUEPOVE TAPAYOVTWY TIOV OXETIOVTAL UE TIG
avalnTnoelg. YTAPXouV M CEPA EPWTNUATWY oTa omola Ba mpemel va 0600V
ATAVTIOELS OTIWG 1) ETAOYT] TOU QAYOPLOUOV avixveLoewv, 0 BaBUOG ao@aAelag Kat
avTidpaons oTiG HETABOAEG SpacTnPlOTNTAG, 1 OGUXVOTNTH QAVIXVEVCEWV K.A. X€
TPAYUATIKO XPOVO , 1] AvayKALOTNTA AVIXVELONG TWV ECLOAWY ATIALTEL TNV AVATITUEN
€VOG HOVTEAOL “punyavnig avaltnong” mov TauToxpova UTopel va cupBadicel pe TIg
ToXVTNTEG TWV oVYXpovwVv SIKTOwV. H Stapdpwon patterns ota IDS emitpémer oL
UOVO TNV OVTILETWTILON TWV EL0BOA®V 0& CUYKEKPLUEVT] XPOVIKN TEPioSo aAAd Kot ™
SLapdp@WonN TMPOTUTWV AVTIUETWTILONG HEAAOVTIK®WV €loBfoAwv. H mpotumomoinon
HECW EKTEVOUG TAPAKOAOVONONG Kot aloAdynong TG SpacTnplOTNTAS EMITPETEL OTA
IDS va Stapop@woovy €va loxupo TAXICL0 TPOCTAGING TWV CUCTNHATWY [41].

Ymdapxovv Vo TUMOL SeSopEVwv  TOU  XPNOLMOTOLOUVTAL T  TPOTUTIX
(TpokaBoplopéva KAl OTATIKA) TIOU EMITPETOVV TNV TPOETEEEPYyATia TwV SeSOUEVWV
Kal To Kelpevo avalntnong movu eivat Suvapikd kat petafoariopevo yx kabe IDS [41].
Yta IDS xpnowomoteital mpoTLTOo aAyopiBpuov Tov cupuPEAAEL 6TV AviYVELOT TWV
eloBorwv. Kata t Siapkela TG Sladikaoiag EVTOTIONOV, 1] ATTOTEAECUATIKOTNTA TOV
aiyopiBuov kabopilel kal TNV amdédoon tov cvotiuatog IDS. H yaunAn amodotikéTnta
oxetiletal pe PBaokés eAdelPels oto MPOTLUTO TOL CaAyOplOpov. To péyeBog Twv
TPOTUTIWV TIOU XPNOCLUOTIOOVVTAL OE WA aviyvevon €L0POANG UTOPEL vV ETNPEACEL
ONUAVTIKA TA XOPOKINPLOTIKA amdédoong Tov aAyopiBuov.Qotdco, vTApxouv
adyopiBuot oL otoiol Sev emmpeadovtal amd To PEYEDOG TOV TPOTVTOV TAPAKAUTITOVTOS
XAPAKTNPLOTIKA Kol TUUATA ETLTAXVVOVTAG ONUOVTIKA TNV amdédoon twv IDS. Ta
MPOTUTTA avalTnNong oTnV aviyvevon Ee6PROAWY AVTITPOCWTEVOVY TUUATA TWV
YVWOTWV TEXVIKWV ETIOEONG Kol PUTopovv va Tolkidovv o€ peyeBog amo 1 éwg 30 1
TEPLOCOTEPOVG XAPAKTNPES, AAAA lval cuVIBwWGS Pikpd [42].

v mpotumomoinon Twv IDS Swaitepa onuavtikés elvat ol SuvatoTNTESG
amofnkevong Twv Sedopévwy Kat 1 Tpoowpvryy pviun. Mpdtuma mov amattovv pikpo
HEYEDOG PVNUNG ATTOBNKEVONG EMWEEAOVVTAL TIEPLOGOTEPO TWV SUVATOTITWY TwV IDS
EVAVTL TIPOTUTIWV OTIOV QUENUEVA ETHTESA VNG UTTOPOVV VA 081 YN O0UV GE AoTOXIESG

aviyvevong ewloBforwv. To péyebog Tov mpoTUTIOL £MMPEGlEL CUVIOWG TIG ETILEOCELG TOV
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IDS emeldn to mpoPANUa avalTnonG OXETICETAL UE TNV TIPOCWPLVT] ATIOONKEVOT UVIIUNG
Tov emegepyaotn [43].

To péyebog Tov ad@afntov mov xpnotpomotovvtal ota IDS opiletal oto 1 byte. To
Heyebog TOU CAPAPBNTOV £XEL ONUAVTIKO QVTIKTUTIO OTOV OAYOplOUO avixvevong
KAOLOTWVTAG TOV TIO ATMOTEAECUATIKO Kal Tilo ypryopo. To péyebog Tou KelpEVou

avalntnong og cvotnuata IDS elvat cuvnBwe Atydtepo amo pepikég xIALades bytes [42].

3.4 MMAeovekTpata & Msovektipata IDS

H Vmapén IDS o€ omolodnmote Siktvo oe cuvdvaocud pe firewall amoteAel ™ Baon
aviyvevongs kat amotpoms elofoAwv oto Siktvo. Ta cvotiuata IDS avaioya pe tov
tomo toug (Network Intrusion Detection System - NIDS kat Host Intrusion Detection
System, HIDS), pmopouv va Tpoo@Epouy o€ SL@OPETIKA eMIMESH SULOVPYWVTAG EVX
oUYKeKpLEVO TAalolo Asttovpyiag. Edikotepa, ywx ta IDS mouv Pacilovtar kot
A€LTOUPYOUV 0TO SIKTVO, OUELWVOVTAL TA AKOAOVOX TTAEOVEK T LT

1. XapnAd eminedo k0oTOoULS Xp1jonG. Ta NIDS pmopovv va xpnowomombolv oe
OTOLOSNTOTE TUUA TOU OSIKTUOU M) OMATOVTAG TNV VUTAPEN OYETIKOU
AOYLOHIKOU HELWVOVTAGS T TTdyLx £E00a Stayelplong [44].

2. Eitvaw gvkoddtepa oty xpnon. Ta NIDS sivar mo g0kodo va a&lomomBolv
XWPIS va eMNPEAlOVV VPIOTAUEVH CUCTHHATA 1] VTTOSOpEG [45].

3. EukoAdTEpOG £VTOTONOG emBéoewv oto Siktvo. Ta NIDS aviyvehouv
EVKOAOTEPQ TIG EMIOETELS 0TO SikTLO évavTtl Twv IDS Tovu eykabiotavtal oe éva
OLYKeKPLUEVO cVoTNua [46].

4. Aviyvevon w0ofodwv o6& MPaAypatikd xpovo. Ot kakdBovdeg emibéosls ota
NIDS evtomifovtal oe TPAYHATIKO XPOVO KAl WG €K TOUTOVU, 0 €l0P0ALnG Sev
umopel va amokpLPeL 0Ttolod1ote otolxelo oxetiletal pe Ty emibeon [45].

5. Aviyvevon amotuynuévwv emi@écewv. Evag awobntipag IDS pe Bdon To
SlkTvo OV avamTVOoETAL EKTOG TOV Telyoug mpootaciag (firewall), umopel va
EVTOTILOEL KAKOPBOUAEG EMIOETELG AKOUA KAL TIPLV ATIO AUTO TIPOELSOTIOLWVTAS YlX
TIG OUYKEKPIUEVEG ETIOETEL.

Ta NIDS amoteAov éva 1oxupd UNXAVIOUO TIPOOTACIOG EVOVTL TWV KAKOBOLAWVY
EMBECEWY, WOTOCO TAPOVGLALOVV LELOVEKTILATA KAL TIEPLOPLOLOVGS TTIOV Ba propovoav
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Vo amoSEXTOUV ONUAVTIKA OTNV OMHOAN] Aeltovpyla TOu SIKTUOV. ZUYKEKPLUEVQ,

petovektnuata twv NIDS amotedovv ta €81¢:

1.

3.

4.

AvokoAia eAéyxov peyalov Oykov Sedopévwv. Zto Siktvo 1 Vvmapén
TEPdoTIOV Oykou dedopevwv amattovv anmd ta NIDS apketd xpovo oArd kot
Suvatotteg a&loAdynong mANBwpas SeSopévwy KABLOTWVTAG TOV EAEYXO

APKETA TOAVTIAOKT KoL xpovoBopa Stadikacia [47].

. EvaAwta og DoS. Z¢ oplopéva NIDS evtomilovtal Tpwtd onpeia mov Kablotovv

€VUKOAN TNV Tapafiaor) Toug [45].

ASvvapia giéyxov kpumtoypa@nuévov makétwv. Ta NIDS epgavilouvv
ONUAVTIKEG SUOKOALEG EAEYYOL Kol afloAdYNOoNG TAKETWY SESOUEVWV TIOV £XOUV
kpumtoypapnOel. H kpumtoypagnon 6edopévwv SuokoAeVEL ONUAVTIKA TOV
E\eyyx6 Toug amd ta NIDS [46].

AVOKOALEG EYKATAOTAONG. TIG TTEPLOOOTEPES POPEG O EVTOTILOUOS EKEIVOL TOV
onpeiov mov Ba mpemel va tomoBetnBel To NIDS elval par apkeTd TOAVTIAOKN
Stadikaoia ywplg TAVTOTE VA OTEPETAL HE  €MTUXIN UELWVOVTAG TNV

ATOSOTIKOTITA TOV CUCTIHATOS KAl KAOLOTWVTAG TO EVAAWTO [45]..

Mua onpavtikn katnyopia cvotnuatwv IDS eivar ta Host Intrusion Detection System

(HIDS) ta omola sykabiotavtal oe ekAOTOTE VTTOAOYLOTH TOL Siktvou. H xpron twv

HIDS ocuvodeVetal amd MAEOVEKTIUATA KAl LELOVEKTIUATA. ZUYKEKPLUEVA, HETAED TwWV

TAgovekTNUATWY Twv HIDS teplaufavovrat:

1.

EtaA}0gvon emituyiag 1 amotuxiag plag kakofoving enibsong. Ta HIDS
XPNOLUOTIOLWVTAG APXElXt KATAYPAPNG TIPONYOVUEVWY EMIOECEWY, UTOPOVV VA

a&loAoynoovv v emiTuyia 1) amotuyia plag emibeong [48].

. Avixvevon emBéocwv ov ta NIDS 8Sev umopel va gvromicovv. Ta HIDS

UTTOPOVUV vV avixvevovy emiBéoels ov ta Siktvakd IDS Sev eival oe Béom va

evtoTioovv poAapfdavovtag tuxov BA&Bes Tov cvotinatog [47].

. XapunAo k06tog. Ot alcONTPES TTOU XPNOLUOTIOOVV TTaPoLGLE{ouV YUUNAOTEPO

KOOTOG évavTL Twv avtiotolywv Twv NIDS [49].
Aviyvevon Tpomonomoswyv apyxeiwv. Ta HIDS mapéyovv dueon mAnpo@opnon

Yl TUXOV TIpooTidBEeLEG aAAolwonG 1) TpoTtoTonong apxeiwv dedopévwy [47].

. AvvatoTnTEG EALYXOV KPUTITOYPAPNUEVWY TtakETwV. Ta HIDS évavtt twv

NIDS &vvatat va agloAoyolv Kat va EAEYYX0UV Kol KPUTITOYPa@NUEVA SESOUEVQL.
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Avixvevor) el6BOAWY GE TPAYUATIKO XPOVO. AV KAl GE OPLOUEVES TIEPITITWOELS
N dueom aviyvevon dev elvat duvartr), EvToUTOLS LE KATAAANAN pVBOoT ta HIDS

UTTOPOUV VA aviXVEVLOLV LGR0AEG o€ TTpaypatikd xpovo [50].

H xpnon twv HIDS 8ev ouvvemdyetal kat v e{ac@Aaiion ™G WSavikng Avong

TPOOTACING EVavTL TwV KakOBovAwv emiBécewv. Avtiotoya pe ta NIDS ta HIDS

TAPOVOLAJOVV HIX OEPA HELOVEKTNUATWY TOU Ta Kablotouv svdAwTta. Edikotepa,

uetovektnuata twv HIDS eival ta e&ng:

1.

Avixvevon em@éocewv pe T XP1ON EUUECWV TMYWV TANPO@OpnonG. H
aflomomorn apxelwv KATAypa@NG TPONYOUUEVWY ETIOECEWY TOAAEG (POPES

aTmoLTel xpOVo TV PTopel va elval TOAVTIHOG GTNV AVTILETWTILON TNG EL0LOANG.

. ASuvvapia gAéyxov amONAKPUOGUEVWV cuoTNMHATwY. H sykatdotaon oe

OUYKEKPLUEVO VTIOAOYLOTH] TOU SIKTUOU SeV EMITPETEL TNV AVIXVELGOT €L030AWV
0TO 0VUVOAO TWV VTIOAOYLOTWV TOL SikTVoU [51].

Advvapia mpootaciag peyAAwv SikTVwv. O YapakTipag TngG TOTIKNG
TPOOTAGING EVOG VTOAOYLOTH] aTd KAKOBOULAEG emBEoelg, Sev emTPEMEL TNV

a&lomoimon twv NIDS og Siktua peydrov peyeboug[47].

. AvokoAia Suayeipiong. Ta HIDS mapovoidlovv SuokoAies Siaxeiplong kupiwg

AOyw NG avaykng pLOULONG TWV OVAYKWV TOU EKAOCTOTE UTOAOYLOTH] TOU
Swktvov [32,49].

Anevepyomoinon amd oplopéveg em@foerg. Ta HIDS pmopolv  va
ATEVEPYOTIOINO0VV A0 OPLOUEVEG KAKOPBOUAEG eMIBEGELS TTOV SV PTTOPOUV VA

Slaxelplotovv [49].

3.5 ApyLTEKTOVIKT) ovaTipatog IDS

H apxitektovikn twv IDS cuvapTatal QUeca amod TIG AELTOVPYIEG KAL TOUG EAEYXOUG

mov Ba emrtedovvtal Ewdikotepa, n aglomoinon twv IDS ot emimedo vmoAoylot 1

SIKTUou kKaBopilel KoL TNV OPXLTEKTOVIKN) OTNV OTolx OlKOSOUE(TAL OAOKANPO TO

ovoTNHa aviyvevong Twv ewlofoAwv [52]. H xprion cvotnpdtwy otov i8lo vtoAoyloti 1

N EMUEPOVG SLAKPLOTG TWV CUCTNUATWY SLHUOPPWVEL KL TO TAXICLO AELTOVPYIAG TWV

IDS [30]. H «ovotéyaon» 1 OxL TWV CUOTNUATWVY avixvevong elofoAng emmpealel TV

apyLtektovikn] twv IDS kabwg a@evog pev pECw TNG «OLOTEYNOMG» UTOPEL VE

emitevxOel pelwon ToOu KOOTOUG QYETEPOL O€ TEPIMTWON EMTUXOVG KAKOBOUANG
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eloBoAng amevepyomoleitat cuvoAlka to IDS yeyovog mou Sev pmopel va ovpfel o€
TEPITTWOELG TOTTOOETN GG TOV O€ EeXxwpPLoTo cVoTnua [53].

Avédoya pe to pnyaviopd ovAdoyng Sedopévwv o0 omolog emmpealel Kol TNV
apyLtektovikr toug, ta IDS Stakpivovtatl oe Network Intrusion Detection System (NIDS)
kat Host Intrusion Detection System (HIDS). H cuvimapén cvotnudtwy evtomiopoy
TWV E6LOAWV 1] HLELOVWUEVWY CUOTNHATWY AAAX KOL T OTUELR EAEYXOU TWV EMOECEWY

EMMNPEACOVV TNV APYLTEKTOVIKT) TwV IDS [54].
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Ewova 3.2: Apyttektovikny Sour NID~S_L118 &T&Gntﬁpsg [Inyn: [54]

Zta NIDS, n apyltektovikr Sour Toug tepAapufavel Ta akoAovda:

1. AwoOntpag (sensor). Emitedodv 10 poAo TG TapakoAovOnong NG
SpaoTNPLOTNTAG O €va 1| TIEPLOCOTEPA TUNHATA TOU SikTVUoV. O €AEYX0G KAl 1)
a&loAGyN O™ TPAYUATOTOLEITAL GTO GUVOAO TWV §€S0UEVWV aveEapTNTA ATO TNV
katévBuvon tovug. Xe eva IDS pmopouv va tomoBetnBovv TEPLOGOTEPOL TOV EVOG
actntipeg avddoya He TG avdaykeg TpooTaciag evw Slakplvovtal o€

aloON T PEeG VALKOU Kal AOYLOULKOVU KoL o€ aloOntipeg Aoylopikov [53,55].
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2. Awakopotig Sayxeipiong (management servers). ATOTEAOUV KEVTPLKO
OUOTNHX GCUAAOYNG TWV TIANPOPOPLWV TwV aloOntipwv [55]. Exouv Suvatotnta
avaAvong kat ofloAdoynong Twv OCULAAEXDEVTWY TANPO@OPLOY OoTO TOUG
alocOntpeg evromifovtag kakOBovAes emBeaelg Tov Sev eival o B€om o kabévag
Eexwplotd va evtomioel. O aplBuog Toug (Evag 1) TEPLOOOTEPOL) GUVAPTWVTAL
aTo TI AVAYKES TIPOOTACIAG.

3. Awakopotig Bdoewv dedouévwv (database servers). Amotedel To Xwpo
ATOONKEVONG TWV TANPOPOPLWV TIOU CUYKEVIPWVOVTAL ATIO TOUG aLoONTNPES
Kal To Stakoptotr Staxeiplong [52,55].

4. KovooAa (console). Aotedsl TpOypappa To omoio EMITPETEL 6TO XPOTN TN
Staxeiplon tov IDS kat v agloAdynomn ¢S SpacTnpLOTNTAS IOV CUAAEYETAL

Yta HIDS, n apyttektoviky Sopn elvat amAoVoTEPN UE CUYKEKPLUEVO AOYIOUIKO VO
emiteAel To poAo aviyvevong Twv ewoforwv. O mpaktopag (agent), OTwWG KaAeltal TO
OUYKEKPLUEVO AOYLOMIKO, B€TeEL TO OVOTNUA UTO TAPAKOAOLONOTN ALOTOLWVTAG TO
Siktvo [55]. H mpootacia twv §eSopévwy eMTUYXAVETAL HECW TNG KPUTITOYPAPNONG
EVW OTNV TEPIMTWON TOU 0 TPAKTOPAS €xeL TN pop@n ovokeung (hardware),
TOTOBETNON TOUG YIVETAL TPV TNV €(0080 TWV TANPOPOPLOV OTOV VTOAOYLoT. Ta
otolxela Mov oLAAEyeL o mpaktopag petafifdlovtal oto Swakoulotn Siaxelplong o

omoiog amoBnkeveL TI§ TANpoopieg otnv Bdomn dedopévwy [55].

3.6 Ta&wvounon IDS

H SaBéoun texvoloyia éxel emitpéPel ) Snuovpyia ToAAwv toTwv IDS. Avadoya
LLE TNV TIEPLOXT) OTNV OTIolx Aettovpyovv Ta IDS kat To (606 Twv el6BoAwVv oL PTOPOVV
VO QVIXVEVGOVV, TAELVOLOVVTAL 0€ EMIUEPOVS Katnyoples [57,58]. Edikotepa, ta IDS
Staxkpivovtal ota €&n¢:

1. Mepovwpéva IDS (Host Intrusion Detection System). Ta HIDS
TAPAKoAOVOOVV KAl GUAAEYOLUV TIANpO@OpieS ElGBOAWY oL 0TIOlEG apopovV Eva
uepovwpévo vmoAoylotn [55]. Ta HIDS gAéyyouv Ta apyela Kataypa@wy, TG
Slepyaocieg ov emiTeAEl 0 VTTOAOYLOTHG KABWGS KAl ON|UAVTIKOUG TTOPOUS TOU (TL.X.
hard disk, memory, network). Xe mepimtwon un efovolodotnuévng xpnong M
EVTOTILOMOU  KAKOBOUVANG Spaoctnpldtntag TPOKUTTEL EVNUEPWON YA TO
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SLXePLoT HEOW OXETIKWV Pnvupatwy [27]. H Asttovpyla Twv OCUYKEKPLUEVWV
ocvoTNUATWV BacileTal oTNV AViYVELOT TNG VTOTITNG SPACTNPLOTNTAG HETA TNV
oxetwkn emiBeon [40].

2. Awtvaka IDS (Network Intrusion Detection System). To NIDS eAéyyxet mv
Klvnon Ttou SIKTUOU O€ CUYKEKPLUEVA TUNUATA HECW aLoONTHPpWVY KAl OTN
OULVEXELX AVOAVEL TIG SPACTNPLOTNTEG HECW TIPWTOKOAAWVY YLA TNV AVAYV®PLOT
vTomtwy TEPLOTATIK®WY [27]. Ta NIDS aviyvebouv tnv mpoomabela €l6oArg
Tipv Tpaypatomonbel kat Bacilovtal eite o€ TTPOUTIAPYXOVOES EMOETEIS AOYW
KaKNG xpnong (misuse detection) pe SuvatdTTA EL60TOMONG KAL TEPUATIOUOV
™G ovvdeong N HEOW EVTIOTIOHOV avWUHoANG Spactnplotntag (anomaly
detection) ocuykpivovtag Sedopéva Aertoupylag TOU CUYKEKPLUEVOL TUNHATOS
Tov Siktvov [59,60].

3. AcVppata IDS (Wireless Intrusion Detection System). Ta WIDS éyouv
Tapopolx Asttovpyla pe ta NIDS pe ™ Stagpopa otL eAéyyouvv TNV kivion oto
acvpuato diktvo 6mwe ad hoc dixktva, acvppata SikTva alcONTNPWY, acLpPATA
Siktva mAéypatog [32,55].

4. YBpwwka IDS (Hybrid Intrusion Detection System). Amotelovv cuvduaouo
OUCTNUATWY aviyvevong €0BoAWY VIOBETWVTAG TOAAATIAEG TEXVOAOYIEG KL
UTTOPOUV VA EKTIATIPWOOVV TO GTOXO WLAG TILO TIAT)POUS Kal akpLfnG avixvevong.
Ta vBpSika IDS £xouvv T SuvatdTTa eAEy)ov TNG SpAcTNPLOTNTAS TOU SIKTVOV
TOGO UEPOVWUEVA GTOV VTIOAOYLOTH 000 Kal cLVOALKG. H Aertoupyia Toug potddet
ue ekeivp twv NIDS ovuykplvovtag TIG SLHKIVOUUEVEG TIANPOQOPIES UE
KATAXWPNUEVEG VTIOYPAPES eMBEcewV PE Baoikn Sla@OPA TO YEYOVOG OTL 1)
oLYKeKPLUEVT Sladikacio TIPayUATOTOLEITAL HOVO VIOt TO GUYKEKPLUEVO omMpeio
Tov S1kTVOoL[55].

5. Avadvong Xvpmepupopds Awktvov (Network Behavior Analysis). To
ovotnua NBA emBewpel TnVv kivnom oto Siktuo Kot avayvwpllel T emBéoels o

TEPLTITWOELG U] AVUUEVOUEVNS SpaoTnplotnTag. [55].
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3.7 Katnyoplomoinon EmOéoewv Evavtia Eta IDS

‘Evag elofoAéag pe otoxo éva Siktvo IDS €xel moAAovg mBavolg otdxovs. O o
ouvnOng elvat n ewfoAr oe éva oVotnua 1 SikTvo XWPIG 1 OoLUYKEKPLUEYT
Spaotnpotta va yivel avtiAnm and to IDS. O embéoeis ota IDS tagvopovvtal oe
EMUEPOVG KATNYOPIEG avAAOYd UE TO OKOTO UETOAEY TWV OTOlwv TeEPAAUBAVETAL 1)
UTIOVOUEVOT] TOU SIKTUOV, 1 HEIWOT) TWV ETMESWY ACPAAELAG, 1] ATIEVEPYOTION OGN TOV
ovotnuatog kAT Ewdwkotepa, ol emBéoelg evavtia ota IDS katnyoplomolovvtal wg
egng:

1. Emifson swoaywyng (insertion). H ovykekpuévn emiBeon ovpPaivel kabe

@opa mov éva IDS Séxetal éva makéTo mov Sev elvat amoSeKTO Ao TOV EEVIOTT.
H elcaywyn tov eloforéa otoxevel oe AavBaopéves Slafifacelg eldomomoewyv
tov IDS dnpovpywvtag poviun «olyxvon» oto cvotnua 1 oto diktvo. Ta IDS
EVW O€ (PUOLOAOYLKN Agltoupylar evtomilouv TIG emMBECEL otV Klvnon Tou
Siktvouv pe N xpnon oaAyopilBpwv, pa emiBeon ewoaywyng Snulovpyel

TapeUPoAEG pe okomo TNV €kdoomn AavBaopévwy eldomoumoewv [32].

~_ Signature DBMS GET /CGI-BIN/PHF

GET /CGI-BIN/PHF

Hacker
h!f:y, Metwork ‘ r
N : ﬂ *\@——""

GET (CGLIINTPHEATRG —h- T T — —h GET ICGLBINEHF 3

Target System

Ewova 3.3: Enifeon sloaywynis Inyn: [32]

2. Emifeon vmek@uyng (evasion). Mia enibson vek@uyns ovpfaivel ks popd
mov éva IDS amoppintel éva makETo oL elval amodektod and tov Eeviot [61].
OvolaoTIKE, 0 ELOLOAEAG ETITUYXAVEL VX LELWVEL TNV ao@aAela Tov IDS o€ téTolo
Babuod wote o eloforéag va tpomoTtotel dedopéva xwpig To cvoTNUA va uTopel

Vo To avTtiAnBet [62,63].
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T Sicoaie DEMS
GET {CGI-BIN/PHF

GET iCGI-BIN/PHF
Hacker e — . )
1' larget System
’ Metwork
N5 a [
4 -,f.f

l —| cericer || ervenr |- G“T"":G"H'-"‘"'P'::ﬁ

GET fCGI- BIN/PHF

Ewova 3.4: Enifeon vriekuyng IInyn: [32]

. MoAVvmAokeg emB<oelg (complex). Itig moAUTAOKES emiBéoelg Sev pmopel va
evtomiotel pe akpifelx o okomog kabBwe pmopel va xpnoomonBoUv TEXVIKESG
ELOAYWYNG 1 VTEKPUYNG TOU ovoTnuatog. O eofoAréag pHECw SLAPOPETIKWV
TEYVIKWV emiBeong amookomel va 0éoet to IDS ota Oplx avtoxwv Tou
EMWPEAOVUEVOG ATIO TIG ASVVANIEG TOV EKAOTOTE cLOTNHATOS [32].

. Em@éoeig vniepSiéyepong (overstimulation). O swofoAréag amookotel otn
Snuovpyla moAvdaplOpwyv Pevdwv eldomomjoewv oto IDS Bpilokovtag mepldwpla
elooAng oto Siktvo 1 6To cLoTUA [64,65,66].

. EmOéosig poéAvvong (poisoning). Me tig embéoelg poAvvong otoxeveTal 1
eloaywyn dedopévwv mov B AAAOLWOOLY TIG SUVATOTNTEG AVIXVELONG ATIEIAWV
ywx to IDS. O otdyog eivat va mapamAavnBel o adyoplOPog Tou GUOTHUATOG
EMMNPEACOVTAG aPVNTIKA Kol TV amodoon tou IDS (mx. xaunAotepn axpifelax
aviyvevong). Ot emBeoelg HOAVVONG ATTOTEAOVV UL VEX KAL TIEPITIAOKT KAl £XOUV
QTIOKTICEL LEYAAO EVOLAPEPOV AVAPOPLKA UE TNV ao@dielx Twv IDS [67,68).

. Em@éoeig apvnong sgummpétnong (Denial Of Service, DoS). H emifeon DoS
OTOXEVEL OTNV avVAOTOAN 1 UToAsltovpyla tov IDS péow g Smuovpylag
SpacTnpldTag UTEP@POPTWONG Tou  ateBnmipa. Ov  embéoelg  DoS
XPMNOLUOTIOLOVVTAL VTIOCTNPLKTIKA TWV EMBECEWV VTIEKQUYNG TOU GUOTNHATOG

[69,70].
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-~

/VW Srec: random
i Dst: victim

Attacker >

\ .......

Ewova 3.5: Emifson DoS Inyn: [32]

3.8 [IpwToK0AA0 EMikowvwviag IDS

H emkowwvia oto diktvo Baciletal otnv VTTAPEN CUYKEKPLUEVWV TIPWTOKOAAWVY T
omoia oupuPdAAovv oTnV emiTELEN ACEAAELNG. AlXYPOVIKE, £XOUV TPpaypaTOoTOlOEl
Tpoomabeleg Snuovpylag Kot KabLEpwong evog TpwTokOAAoL emikolvwviag yix Ta IDS.
[Ipog autv v katevBuvon KwvnNONKav Kol oL TPooTabeleg opadwy epyaciag Tov
Internet Engineering Task Force (IETF) apywkd pe tn Smuovpyla IpwTtokdAAov
Ewdomoinong EwoBoAng (Intrusion Alert Protocol, IAP)[71,72]. O oxediaopog tov IAP
gywe pe Baon to mpwtokoAro HTTP [73] evw xpnowototet Transport Layer Security
(TLS) yia va e€a0@aALOTEL 1] EUTILOTEVTIKOTNTA, 1] AKEPALOTNTA KAl 0 apolBaiog EAeyxog
toavtotTag. H avamtuin tou IAP mapd Tig ToAAEG avaBewpPNOELS TWV TIPOSLAYPAPWY
TIAPOVCIACE APKETEG ATEAELEG PETAEY TWV OTOlWV 1 SuvaTdTNTA TAPEUPBOAWY YEYOVOS
aveTBOVUNTO aTd TNV AToYmn TG acPAAELaG [74].

Ta oOyxpova IDS Ba tpémel va Bacilovtal o€ TPWTOKOAAA ELGLOAWY EVIGXVOVTAS TN
XpMon vmapxoviwv mpwtokOAAwv (m.x. HTTP, TCP), mpokepévou va amo@evyovtat
eloBoAég amod kakoBovAn Spaoctnprotnta. H dnuovpyia tov Blocks Extensible Exchange
Protocol (BEEP), mouv amotelel éva gupUTepo TAAIOLO YA TPWTOKOAAX acVYXPOVNG
EMIKOWVWVIAG pE oUVEeon, 08NYNOE O AOCPAAECTEPEG OUVONKEG HETAPOPAG Kol
Stao@daiions twv Sedopevwv [75]. To BEEP amotédece kat ™ Bdaon Snupovpyiag
UETEMELTA TPWTOKOAA WV Yl Ta IDS pe Baowkd otoxo TNV eMiTEVEN ACPAAELNG OTO
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Siktvo. OuolnoTika, 1 Snuovpyia evog eviaiov TTPWTOKOAAOL eMKoVwviag yia ta IDS
To omoio kaAeital Intrusion Detection Exchange Protocol (IDXP) mapéyel motomoinon
OTNV EMKOWWVIA, €EAC@UAIOVTAG AKEPALOTNTA OTH HETANPEPOPEVA SeSopéva Kot
Sltao@aiifovtag TautdHXpOVA TNV TIPOOTACIA ATO TUXOV KaKOBOUAeG Tapepfdoels 1
emBéoelg [76].

To mpwtoKoAA0 IDXP Baciletatl otnv UTapEn cuVEESEUEVOL TIPWTOKOAAOL OTIWG YA
mapaderypa to TCP. H Sopwkn opydavwon tov IDXP Baciletal oto mAaiolo Aertovpylag
tou Blocks Extensible Exchange Protocol (BEEP) evtomiovtag onpoavtikég opolotntes
[76]. To mAeovéxktnua tov IDXP evtomileTtal 0T SUVATOTNTA AVTAAAAYTG UNVUUATWY
uetaly ovotnuatwv IDS vmoé popen amiol kewévov, Svadikwv SeSopévwv 1)
unvopatwv popeng IDMEF (Intrusion Detection Message Exchange Format). H
EYKATAOTAON TOU TPWTOKOAAOL IDXP otnpiletatl otn Slapdp@won eMKOVWVIAG VIO
T0 TAaiolo ac@dAelag Tov BEEP kot a@ov oAokAnpwbolv ot Stadikacieg Tavtomoinong
Kal motomomong. Metadl Twv CUOTNUATWV TIOU ETMKOWVWVOUV AELOTIOLWVTAG TLG
Suvatotnteg tou Intrusion Detection Exchange Protocol (IDXP) &ev umdpyel
TIEPLOPLOUOG WG TIPOG T Proxies T Omola EMTEAOVV SLAYEPLOTIKO KAl OxL povo poro. H
Evapén EMKOWVWVIAG ONUATOSOTEITAL ATIO TNV OAOKANPWON TOU OXETIKOU TAXLG(OV

Bdoel tov BEEP [71].

3.9 Mnxaviopoi Astrtovpyiag IDS

O unxaviopog Asttovpyiag twv IDS Baciletal otnv VTAPEN GXETIKWV TIPWTOKOAAWV
KOl UTIOYPOP WV TA 0O SLAop@®VOLVY KL TO TAXIGL0 TwV aviyvevoewv. Metadh Twv
UTIOYPAP®V KAL TWV AVTIOCTOL(WV UNYXAVICUWY AVIXVELOTG TwV KAKOBoLAWVY elGBoAwY
OUYKATOAEYOVTAL:

1. X0vdeon oe «vmomtn» Slevbuvon IP (Internet Protocol Address) m omola
evtomietal otn Bdon Sedopévwy g [55].

2. 'Ymomto [IpwtdkoAro EAeyxouv Metagopdg (Transmission Control Protocol, TCP)
[32].

3. E -mail mov cuvodevetat amd cuvvnuevo kakdfovio apyeio (worm, virus).

4. Amomelpa DoS moAAATAN G EKTEAEONG EVTOAWVY WOTE VX TTANYEL 1 AetTovpyla TOL

IDS [37].
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5. EmiBeomn ewofoAng oe FTP server ywa Siayelplon apyelwv xwpis v avaykaia
tavtotoinomn tov xpnot [77].

OL voypa@ég oto pnyaviopd Asttovpylag twv IDS elvarl Slaitepa kabBoploTikeg
WOTE VA EMITUYXAVOVTAL Ol AVAYKAIEG TAVTOTIOMOELS. AvAAoya e TN AelToupyla Toug
ota IDS oL vToypa@ES KatnyoplomolovvTal amd oAV amAEg HEXPL KPLOLUNG onuaciag
Kal oTIoudaloTnNTaS 0T Ao AMA®V EAEYXWV 1) KABOPLoHOU TNG OVVSEEOTG UE ETILLEPOVS
TPWTOKOAAA [27]. O 0KOTIOG plag VTOYpAPNG aviyvevons elofoAng StagopoToleital
avaAoya e TO 0TOX0 Tou €xel TeBel 0To cVotnua IDS. OUCLAOTIKA, OL VTIOYPAPES WG
unxaviopog Aettovpyiag Twv IDS amookomolv TNV EVIUEPWOT YIX TUXOV ATIOTIELPES
eloBoANG. OL VTIOYPAPES AVAAOYA LE TN AELTOUPYIX TOUG UTTOPOUVV VA EVILEPWVOUV YL
TNV €UTIADEI TOU CUOGTHUATOS N YLK TEPITITWOELS OTOV €lofoAels embBupovv va
BAaPouv TO CUOTNUA €VW GAAEG LUTIOYPAEPEG UTOPOUV VA OVAPEPOLV ATAQ HL

aocuvvnoLoTn SpacTnpLOTNTA XWPLS va TpoadlopileTal pia cuyKekpLévn emtiBeon [78].

3.10 Texvikég Aviyvevong ElooAwv ota IDS

Ol TexVIKEG aviyvevons eloBoANG ATTOTEAOVV OUCLAOTIKA TOV TPOTIO LE TOV OTO(0
aviyvevetal 1 kKakofouvAn Spactmplotnta ota IDS evw Swakpivovtal otig €&Ng
Katnyopieg: aviyvevons avopoAiwv (anomaly detection), aviyxvevong kakng xpnong
(misuse detection), vBptdikég (hybrid detection) aviyvevong avwpaAlov TPWTOKOAAWY
(protocol anomaly detection). El8ik0tepa, w¢ TPoG TIG TEXVIKEG avixvevong elooAwv
ota IDS onpeltwvovtat ta €&Ng:

1. Teyvikn aviyvevong avewpaiwiwv (anomaly detection). H ouykekpuuévn
Texvikn Baociletat otnv afloAdynon amobNKEVUEVWY XUPAKTNPLOTIKWV TNG
ouVNB0UG CUUTIEPLPOPAS TWV XPNOTWV oT1 Bdaon dedopuévwv cuykpivovTag ot
OUVEXELX TNV TPEYOLOA HE TN OLYKEKPLUEVT Bdom mAnpo@opwwv [32]. Xty
TEPIMTTWON TOU  EVTOTIOTOUV QELOAOYEG QTOKAIOELS, OavA@EPETAL VTOTITN
Spaotnpotata [79]. OuoloTiKA, HE TN TEXVIKN QVIXVELONG OVWUOALWV
QTIOCKOTIELTAL O EVTOTILOLOG SPACTNPLOTNTAG IOV SEPEVYEL TNG GUVNOLONEVNG YA
T0 SIKTLO 1 YLO TO CUOGTN A SLALOPPWVOVTAG TEKUPLO KAKOBOVANG TtapEpfaong
N €l0foAng [80]. H Bdomn g TeXVIKNG aviXVELONG AVWUOALWV EIVaL O EVTOTILONOG

Twv emBéoewv aflodoywvtag mpoTuTa (patterns) Tov AVTIMTPOCWTEVOLV TN
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«(@PUOLOAOYLKN» CUUTIEPLPOPA XPNOTWYV, SIKTUOV 1] cvoTipatog [81]. Ta mpoéTLuT(
OLUTIEPLPOPAS (patterns) Stapop@®vVoOVTAL ATO TN CUAAOYT] KAl EMEEEpyaoia TWV
debopévwv oe kabBnuepwn Pdon ATOTEAWVTAG OVUCLXOTIKA Kat Tn [don
ovykplong [83]. Qotdoo, oL SlakLUAVoELS TTOV TtapaTnPOVVTAL 0T SIKTLA Kal
TOUG XPNOTES EIVAL TETOLEG WOTE TIOAAEG POPES Vo KaBLloTovV 8laitepa SVOKOAN
™V mpotumotoinon [84]. AveidpnTa wotdco amo TIS OTOolEG SUOKOALEG, M
aViYVELOT] AVWUOALWV HEC® TIPOTUTIOTIOMONG UTTOPEL VA ATOTPEY EL KAKOBOVAES
EMOE0ELS TTPLV AVTEG TIpayaToTOomBovv [60].

. Teyvikn avixvevong kakng yxpnong (misuse detection). H ouykekpiuévn
TexviKN alomoleital amd ta meploootepa IDS [84]. H @locogia ¢ Baociletal
OTOV EVTOTILONO VTOTTNG  Opactnplotntag otn  Pdon mpolmapyoviwyv
KakOBovAwv emiBéoewv. Ol TUXOV OUOLOTNTEG UE TIPOTNYOUUEVEG ETOECELS TTOV
gxouv TpotumomomnBel, evepyomoloVv to IDS [79]. H ouykekpiuévn texvikn
xapaktnpiletat amd VPMAEG TaxVOTNTEG AVIXVEVCTEWV KAKOBOVAWY emBEcEWV Kt
XaunA6 moocootd Yeuvdwv eldomomoewy. MelovEKTMHA  WOTOCO  TNG
OUYKEKPLUEVNG TEXVIKNG aTOTEAEL 1] SuoKOALX EVTOTIIOHOU eTiBeomG IOV SeV £xEL
mpotumomowmBel otn Baon Sedopévwv kablotwvtag SVOKOAN TV aviyvevon
vewv emiBéocwv [32].

. YBpdkn texviky) aviyvevong (hybrid detection). Amotedel Teyviky Tov
oLVOLAdEL TA XOPAKTNPLOTIKA TNG TEXVIKNG QVIXVELONG OVWUOALWOV KOl NG
TEXVIKNG KaKNG xpnons. H ovykekpuévn TeXVIKY avixvevuons KoakoBouvAwv
emBéoewv ovvbualel otn afloAOYNOT TNG CUUTEPLPOPAS TOU SIKTUOU, TOU
OUCTNUATOG KL TOU XPNoTn 000 Kol 0€ TMPOTUTIA EMIOECEWV TIOU €XOLV
mpotumomon0ei [60].

. Texyvikn avixvevons avepailwv mPpwToKoAAov (protocol anomaly
detection). AmoteAel plX TEXVIKI TOU TUYXAVEL QVAYVWPLONG T TeAevTala
XPOVLX VW O€ TIPAKTIKO €MITMESO ATOTEAEL TTAPAAAAEN TNG TEXVIKNG AVIXVELOTG
avwpodlwv [83]. H Baocwkn Sia@opd €ykeltal oTo YEYOovoS OTL 1 TEXVIKN
aViYVELONG AVWUAALWY TIPWTOKOAAOL 8ev oTNPIlETAL GTOV EVTOTILIOUO VTIOTITNG
SpactnploTag ot BACN MPOTUTIWV GUUTEPLPOPAS SIKTUOU, GUGTIUATOS 1)
xpnotn aAda oty oafloAdynon G o0pBNG YpNong Twv TPWTOKOAAWV

eMkovwviag kat kupiwg Twv TCP/IP. H vmapén 6o kat teplocOTEPO eMIBECEWY
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HECW TWV TPWTOKOAAWVY ETKOWVWVING KABLOTOUV T1 GUYKEKPLUEVT] TEXVLIKT] OAO

Kot onuavtikotepn ota IDS [80].

3.11 IpokAnoeig Twv IDS

Ta meplooodTEPA Ao Ta oMpePVa IDS emikeVTpwVOVTAL GTNV Aviyvevon el6BoAwv o€
Siktva mov Asttovpyolv €w¢ ta 100 Mbps xpnoomolwvtag T SuVaTOTNTES TNG
Texvoloylag Twv Tedevtalwv etwv. Ta IDS av kat €xouvv efeAxBel onupavTika Tig
TeAevTaleg Sekaetieg wotdoo dev €xouv kataepel va cupfadicovv pe v Taxela
QVATITUEN KAl avinoT TG TMOAUTAOKOTNTAG TwV €MBEcEWV KABWS KAl TOU UEYAAOU
Oykov Twv b6edopévwy. TMoAAd amd ta tpéxovta IDS cuyva Aettouvpyolv povo o€
KAOEOTWS AVIYVELONG KAl UTTOPOVUV V' aviXveVoouv emBEcEl aAAQ Sev pTopovv va
EUTOSIOOVY ATIOTEAEOUATIKA TUXOV KakKOPBouAdeg emiBéoelg mpwv TpokAnOel BAGL.
[TA¢ov, Ta IDS BplokovTal AVTIHETWTA HE WL CELPA TIPOOKAT|CEWY IOV €0TLAJOVV 0T
akoAovBa onueio:

1. MpooBetn Kaivym évavtl emBéoewv: Ta IDS mpoidvta EMKEVTPOVOVTAL
oTNV UTOypa@1n 1N otV avwpaiic 1 omv aviyvevon DoS. [MAéov, n
TIOAUTIAOKOTITA TWV EMIBECEWV TPOATALTEL EVOWUATWOT AVCEWV KAALYMG
OAwV TwV TIIBavwVv TpooTadelwv eloBoAng oto diktuo [32].

2. EtaSikgvon aviyvevoewv: Ta IDS yapakmpilovtal yevikd amd akpifeia otov
TPOooSloplopd Twv emBécewv. O Tpoodloplopdg pag Pevdous 11 ainboug
eloBoAng eival petalV Twv Bacikwv SpactnplomTwy Twv IDS Tov oplopéveg
@OPES OULWG SUOKOAEVOVTAL UE CAPTVELX VA SLaKpivouy Tov apldud toug eEattiog
0PLOPEVWY TUTIWV ETIIOEGEWY IOV £X0VV aKpLBwS auTo To [85].

3. Eotiaon otnv aviyvevon kat Avtydotepo mpoAnygm: Ta IDS Oa mpémel va
E0TIAO0VV TIEPLOCOTEPO GTNV AVIXVELOT EMOEGEWVY KAl ALYOTEPO GTNV TIPOANYT)
TOUG 1 oTola €lval pa avTi8paocTIK SpacTNPLOTNTA KoL CUXVA €V ATIOTPETEL
™v elofoAn [86].

4. Avantuén IDS ywx vymAéc taxvtnteg Siktvwv: Ta IDS Oa mpémel va
E0TIACOVV TNV aVATITLEN TOUG o€ akpifela aviyvehoewv oTa VPNANG TaXVUTNTAS
SikTua pe avaroyn BEATIwoT TwV VTIOSOUWV KAL TNG APXLTEKTOVIKNG TOUG [32].

5. AvAmTuén E£@APUOY®V AOYIOMIKOU KoL VALKOU UTIOAOYLOTWV  YlX

vootpEn twv IDS: Ta IDS kaAovvTtal va akoAouBGOUV TIG TEXVOAOYIKES
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e€edi&els mpooappoldpeva 0TV avaTTLEN TOV AOYLOUIKOU KL TWV UTTOAOYLOTWV
WOTE OL AVIYXVEVOELG EL00AWV va Ttapovotalouv akpifeLa.

6. Av¥non semektaopotTnTag: O oxedaopos twv IDS eotialel oe Tapoxm
aviyvevong eoPfoAwv o€ opyaviopoUG Kol ETLXEIPNOELS HIKPNG 1 HEoAlag
KAlpakag. [MA€ov, onuavtikny TPOKANoN amoTeAoVV Ta SikTua KUBEPVIIoEWVY Kal
KPATWV Kol SLELPLVOT TWV TUNUATWY TOU SIKTVOV OTIOU UTTOPOUV VA EAEYXBOUV.

7. Meilwot anmaitoUHEV@WY TEYXVOAOYIK®WV TIOPp®V: InpavTiky TpdkAnon y ta
ovyyxpova IDS gival va Aettoupynocouv aglomolmvTag 660 To SuVATOV ALYOTEPOUS

TIOPOUG TIAPEXOVTAG TAVTOXPOVA VPMAG eTITIESA aKPIBELAG AVIXVEVTEWV.
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Kepaiailo 4

UGTNHATA ATIOTPOTING
EiwooAwv (Intrusion Protection
Systems, IPS)

4.1 'Evvowx Twv Intrusion Protection Systems (IPS)

Ta Zvotiuata Amotpomrg EiloBoAwv (Intrusion Protection Systems, IPS) SiaBétouv
TETOL OPYLTEKTOVIKI] WOTE VA TOAPEXOUV TIO oKPLBElS aviyveLoelg emBéoewv
ATOTEAWVTAG TN BAON YlX TNV AVATITUEN UNXAVIORWOV QVTIHETWTLONG eMBecewv. Eva
IPS xwplg emapk] KAvOTNTA AVTATOKPLONG E(VAL TIEPLOPLOUEVNG XPTOLUOTNTAG OTNV
ac@aiela evog Siktvov. Ta IPS mapakoAiovBolv TIg SpactnploTNTEG TG KIVNONG OTO
SlkTVvOo KL 0TO cVOTNUA Yl TNV avixvevon TBavwv elcfoAwv pe t Bonbela tou IDS
KOl QVTATOKpIvovTal SUVAUIKA o€ €l0POAEG TAPEUTTOSIOVTAG 1) ATIOUOVWVOVTAG TNV
npoomabela. Ta IPS mpémer va puBuilovral pe akpifelar wote va TPOoEEPOLV TA
Tpoodokopueva amoteAéopata [32].

[ v mpoAnYm twv elofoAwv mapdAAnAa pe ta IPS ypnowomoloVvtatl wg i To
mAeiotwv kat firewall mpoodiopilovtag ouLVOAIKG TNV amodeKTH Kivnon Kol
ouvuTepLPopd oto Siktvo. Me Baon Toug TpokaBoplopévous kavoveg, To IPS opilel v
TOGO TNV amodekT) 660 KAl TNV Un amodektn kivnon oe éva Siktvo. Xe mepimtwon
EVTOTILOPOV amEeIANG, To IPS pmopel va epmodioel pepovwpéva v emibeomn, pumopel va

aAAGEEL TO TtepLEXOEVO TNG EMBEON G ) va aAAGEeL To TiepBaArov ao@aleiag [87].
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Ewova 4.1: Zvomua Atotpomis EtoBoAdv (Intrusion Protection Systems, IPS) [Inyn: [60]

Ta Zvomuata IpoAnymg EwoBorwv (IPS), eival cuokevég 11 MPOYPAUUATA TIOU
XPNOLOTOLOVVTAL Yl TNV aviyvevon elofoAwv oe SIKTua 1) CLOTNHATA SPWVTAS
TPOOTATEVTIKA. MeTadV TwV evepyelwv §paong twv IPS meplapBdavovtal n dnuovpylia
OXETIKWV CLUVAYEPUWYV 1 EI8OTIONCEWY 1} ] AUTOUATN ATOTPOTH NG €lofloAng. Ta IPS
oMW Kat ta firewalls amoteAoVv Bacikd epyaAeia yla TNV TPOoTAGIA TOU SIKTUOL 1) Kol
TWV CUCTNUATWY AUTOV ATO ELGROALS.

M amoteAecpatiky] TPoOcEyylon aoc@daielag pe PBaon IPS , Sev amaitel tnv
eykataotaon IDS oe kabe ko6ufBo[88]. H mpooéyylon avtn AVvel 1o TPOLAnUa TG
EUTLOTOOVUVNG KAl TN WHETAPOPA €L6OTIOCEWY HE UNVUUA UE OTMOTEAECUN TOUG
Atyotepoug Yevdns ouvayepuovs. Ta IPS tagvopovvtal kupiwg og dUo katnyopies: Host
kat Siktvov[60,89].

Ye oplopéva ocvotnuata 1 Siktva dev emapkovv ta firewalls otnv mpoomdBela
ATOTPOTNG Ul L00ANG KaBloTwVTAG €E0XWGS ONUAVTIKN TN Xpnowwomta twv IPS ta
omoia €0TLA{OVV KULPIWG OTOV EVTOMIONO TOAVWY OCULUUBAVTWY, TNV KATAYPAPN
TANPOPOPLWV Kal TN Snuovpyla avag@opwv. EmmAéov, Ta IPS ypnowomolobvtal kot ylax

AAAOVG OKOTIOUG OTIWG O EVTOTILOUOG TIPOBANUATWY AVA@OPIKA PE OEUATA KL TIOALTIKES
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ac@aielas. Ta IPS cvAAg€youv TIg TANpo@opieg Tov oxeTi{ovTal He TAPATNPOVUEVA
YEYOVOTQ, YVWOTOTOLWVTAG OTOUG  OLOXEIPLOTEG  AOPAAELNG TA  ONHUAVTIKA
TapatnpnOEvVTa yeyovota Snpovpywvtas oxeTikeég ekbéoelg. [ToAAEG @opég o poAog
twv IPS ovyyéetal pe ta IDS ta omola evromiouv v kako6BovAn Spactnpotnta. Ot
kUpLeg Aettoupyles Twv IPS elval va tpoodlopicovv v kakofouvAn Spactnplotnta, va
OLVSECOUV TIG TIANPOPOPIEG OXETIKA HE QUTN TN SpaAcTNPLOTNTA, va SULOVPYT|COVV
OXETIKN ava@opa kal va TV amotpéPouv[53].

Ta IPS Bewpovvtal emektdoelg tTwv IDS emedn ol Spactmplotnteg Kat twv 600
aPOPOVV O€ TAPAKOAOVO O™ NG Kivnong 6To SikTLOo Yia KakoBovAn Spactnplotnta. Ot
KUpLeg Slapopég Toug, oe avtiBeon pe ta IDS elval 6TL Ta IPS tomoBetovvtal oe oelpd
Kal elvat oe B€omn va amotpéPouv evePyqA 1) Vo UTIAOKAPOULV ELGROAEG TTOU aviyvevovTal,
UTopovUV va avaAdfouv SpAoel OTwWG 1 ATOCTOAN €VOG CUVAYEPHUOU, O EVTOTILOHUAG

KAKOBOUA®WVY §pacTNPloTTWV KL 0 ATOKAELONOG Ttapafatikwyv IP [90,91].

4.2 Apxrtektovikn Twv IPS

H apxitektovikn tov IPS (eikdva 4.2) KaAUTITEL Eva VPV EACUA SPACTNPLOTITWV Kal
EVEPYELWV AVAPOPLKA [LE TNV ATOTPOTI TWV ELGLOAWYV 0€ €va SIKTLO 1) 0€ éva CUCTNHA
UE OVAPOPES Kol ELSOTOMOELS TOU UTOPOUV va TPOOTATEYOUV OUGLACTIKA TN
Aettovpyla Tovs. Katd tnv aviyvevon piag emiBeong, n apxttektovikny Twv IPS emitpémel
oto cvoTnua Ta €&n¢ [32]:

1. Amotpomn £woBoAwv. Emedy n apxitektoviky twv IPS , toug emitpénel va
AglTovpyovv o€ Kataotaon in - line, elvat oe Béon va amotpéPouv el0foAEG o€
TPAYUATIKO XPOVO XWPI va ATALTEITAL KATOLX ETILUEPOUG EVEPYELX ATIO TOUG
XPNOTES.

2. Teppatiopdg ovvdeonc. H apyitektoviky twv IPS emtpémel v opain
AELTOVPYIA TWV TIPWTOKOAAWY ETIKOLVWVIAG KAL TOV EAEYX0 TWV TANPOQOPLWOV
OV SLAKLWVOUVTAL EVW OE TEPITTWON Tov 1 SpacTnpoTNTA afloroynbel wg

EMIKIVOLVT), UTTOPEL VX ATIOKAELOTEL.
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3. TpomoToinomn Telyovg mpootaciag. H apyitektovikn tov IPS emitpémel otoug
XPNOTEG VA AVALOPPWVOUV T TEXN TPOOTACIAG TOV SIKTUOU OE TIEPIMTWOELG
eMBEoewV OV petaaAlovy Tig pubuioelg eEAEyyov.

4. Evpépwon oe mpaypatiko xpovo. H Spaoctnpidtnta mov mapafialet Tig
TIOALTIKEG A0 PAAELNG TOV CUOTNUATOG EVTOTI{ETUL HECW TNG APXLTEKTOVIKNG IPS
Tov SnUoVpYel KAl AMOOTEAAEL €L60TIOMOT OE TPAYUATIKO XPOVO OF £€va
ovomnua Saxeipltong. H cwot Stapdpewon twv eldomomocewy eival {WTIKNG
onuaciag ylo tn St pnon NG AMOTEAECUATIKNG TIPOCTAC LG,

5. Empuépovg €Agyxol. O evtomiouds kakOBfouvAng Spaoctnpdtntag péow Tng
apXLTEKTOVIKNG TwV IPS elvat oe B€on va evtomicel auTiv TNV SpacTnPLOTNTA OE

EMUEPOVG CUOTNUATO/TUNLATA TOV SIKTVOU [LE GKOTIO TOV EVEEAEXT] EAEYXO TOUG.

Log ==
Packets E :

‘I Generate

Modify
Firewall g—

Policy &

Terminate
Session

Attacked
Server

Ewova 4.2: Asttoupyia IPS oto Siktvo IInyn: [32]

Ita Baclkd CLOTATIKA OTOLXElQ TNG APXLTEKTOVIKNG Twv IPS mepllapBavovtal ot
alocOnTNpeg KoL 11 Kovaoda Siayeiplong. Zta IPS TIG EPLOoOTEPES POPES EMAEYETAL 1)
TOTIODETNON TEPLOGOTEPWV TOU €VOG alocOntipwv (sensors) mou [plokovtat o€
SlaopeTikd TUnpata tou Siktvov. Mepikd amd ta onuela émov Ba pmopovoe va
tomoBetnBel evag aobntpag IPS elval meppueTpikd KoL o€ oTpATNYIKA onueia EVvTog
TOU SIKTUOV €YOVTAG EMOTTIKO POAO YLK TNV TPOCTAGIA OAOKATPOU TOU CUOTHHATOG.

Baokd onpeio ¢ apxLtektoviknig Twv IPS 0Twg mpoava@épnke elvat kat 1 Koveoia
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Staxelplong mov mapExeL TNV KEVTPLKN SLolknom KAt Tov EAeYX0 OAwV TwV aodnTpwv
TOU OUOTNHOTOG. XTH TUTIKA XXPAKTINPLOTIKA pe KovooAag Swayelpiong IPS
EVTACOOVTAL 1| CUYKEVTPWOT] TWV CUUPBAVTWY ao@AAElaG, 1 KEVTPLKY Slaxelplon g
TOALTIKNG aviyvevong, n ANYm, eoaywyn kol e@apuoyn evnuepwoewv tov IPS, ot
Slema@ég Tou XpNotn Y oupfavta ac@alieiag, ekBEoELS, ELSOTOMOELS, KoL TIVAKESG
KABWG KoL EVIUEPWOELS AVAPOPLKA UE TN AELTOVPYIA TWV Ao TNPWV KAl TNG (SLag g
KOVOOAQG. XTIV ewkova 4.3 TapoUCIAJETAl WO TUTILKY] OPXLTEKTOVIKY Soun &vog

ovotiuatog IPS [92,93].

5 S

-
Qme rftj}

Router

Switch

Firewall

Management
I Monitoring interface ~ SWitch

IPS Sensor
Management

interface
L~ Monitoring interface

Switch

Internal
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Console

B

Ewova 4.3: Apyttektoviky Soun IPS Inyn: [93]
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4.3 MMAsovektuata & Melovektiuata IPS kot Ata@opég ano Firewall

Ta cvomupata IPS pmopolvv va ocLPBAAAOUV ONUAVTIKA OTNV OMOTPOTH TWV
KAKOBOVAWY emB€oewV TAPOVOLATOVTAG ONUAVTIIKA TAEOVEKTNHATA OAAG Kol
petovektnuata. [apdtt ta cvotiuata IPS ep@avifouv oepd pelOVEKTNUATWY TOL Ba
UTTOPOVCAV VA ATIOTEAOUV QLTIA ATIO@UYNG TNG XPNONG TOU O EKTETAUEVA SlkTua,
TAPOVGLAJOVV UK GELPA TTAEOVEKTNUATWY TIOU T KaBlotolv Slaltepa eAkvotika. Ta
IPS pmopovv va Tpoo@Epouv TPooTacia AToTPOTNG ELCBOAW®Y TOV OTIOLXSTIOTE GAAT
uebodo aoaieiag Sev pmopel va tpoo@épel. ‘Eva amd ta mAgovektnpata tTwv IPS eivat
N KOVOTNTA TOUG VX SPOUV OTIWG TO AOYLOULKO TIPOCTAGIAS ATO 10UG LE TAUTOXPOVT
aviyvevon oAAd kKAl AMOTPOTI] NG KAKOBOULANG SpacTnploTNTAS , €VvTOTI{OVTag
TapdAAnAa v mpoérevon ™G Ta IPS pmopovv va amotpéPouv TIG emMBECELS TTOV
AQOPOVV € AAAOIWON TWV SESOUEVWV 1] UTTEPPOPTWOTG TOV SIKTUOU [77,94].

Ta IPS elvat onpavtikd yie v opaAn Asttovpyla €vog SikTUOV KABWG TapEXOLV
EVNUEPWOT Yl TUXOV KAKOBOULAN SpactnplotnTa 0€ MPAYUATIKO XpOVo SlvovTtag T
SuVATOTNTA OTOUG XPNOTEG KAl TOUG SLHXEPLOTEG Vo TIPofoUV OTIS KATAAANAES
EVEPYELEG TEPLOPI{OVTAG TOUG OTIOLOUG KIvdUvoue. Xta cvotnuata IPS ol evnuepwoelg
elval ovyvég eEaoc@aAilovtag TNV TPOoTACIA A0 OTIOLASNTIOTE VEOTEPN €MiBeon eV
elval og B€om va evnueEPWVOVTAL YA OTIOLXSNTIOTE VTOTTN SpacTnpldTnTA Yl TO
OUVOAO TWV OUCKEVWV TOU OIKTUOV, ONUIOVPYWVTAS CUCYETIOHOUS Kol opyEia
KATAypa@ns HEow s Kovaoag Staxeiplong [77,94].

‘Eva atd Ta Tio Kowd pelovektnuata twv IPS elval n aviyvevon twv Peudws OeTikwv
N Pevdws apvnTikwy €0foAWV 6TAv 1N KaKOBOVAN Spactnpdtnta Aaufaver xwpo
EKTOG TOU SIKTUOU EAEYXOV. € OPLOUEVES TIEPLTITWOELS TO CVGTNUX SV elval o B€omn va
EVTOTIIOEL PLA TIPAYUATLKY] ATEAT] Snpovpywvtag Peudng L80TOMOELS GTOVG XPT)OTES.
To ouykekpiLpévo TTPOLANUA iVl YVWOTO wWOTOG0 O TIPETIEL VA ATIOTEAEL VAV ATIO TOUG
KUPLOUG OTOXOUG TWV SLIXEPLOTWY SIKTUOU KAl TOUG Kataokevaotés IPS wote va
elaylotomowBel 660 To Suvatov meplocdtepo[77].

‘Eva aAAo petovéktnua Twv IPS eivat to avénpévo k6oTog el8IKA 0TV TEPITITWOT) TTOV
1 TOAUTIAOKOTNTA TOU SIKTUOU ATLTEL TNV EYKATACTAOTN TEPLOGOTEPWVY TOU €VOG
OUOTNUATWVY. LUYKEKPLUEVA, 1] TOTIOBETNON TOAAWV aloONTHpwWV TEPAV TOU OTOLOV
KOOTOUG SNULoVpYEel ONUAVTIKEG SUGKOALEG WG TIPOG TN CUVOALKT ATtOS00M TOU SIKTUOU

kabws avidvovtat ol mBavotnTteg AavOacuevwy eldomomoewv. H Swaxeiplon evog
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ToAUTIAOKOV cvoTtnuatog IPS dnuovpyel mpoPfAnuata mov o Staxelplotig kKaAsital va
EMAVOEL WOTE VA TIPOOTATEVETAL TAN|PWG TO SIKTVO AAAG KAl To cVoTnpa [94].

Ta firewalls kat ta IPS elvatl Baowka epyadeia yia tqv mpootacia amd eiofoArég. H
Asttovpyla Kat Twv 600 €0TIdlel 0TV ATOTPOT EGBOAWV TIHPOVGLALOVTAS WOTOGO
oplopéves Slagopomomoels. Edikotepa, ta firewall amookomolv otov €Aeyxo Tou
SKTUoU eumodifovtag To 6VUVOAO NG Un AodeKTNG Kivnong evw To IPS €xel oxedlaotel
YlX VO ETITPETEL TA TTAVTA EKTOG ATO TNV KakOBovAn dpactnplotnta. OUCLHOTIKA av
Kal tTa Vo ocvotipata Slevepyouv eAéyxovg, ta firewall dev elvar oe Béom va
amotpePouv OAES TIS eL0BOAEG KaBwG Sev eEAEyxouv To 6UVOAO Tov SIKTVOL o€ avTiBeon
ue ta IPS mov mapgyouv pia o e€etdikevpévn mpootacia. TéAog, Ta firewall évavti Twv
IPS mapovaialovv Sta@opoToinomn ws Tpog Ta emimeda eAEyxov Ta omoia dev Eemepvolv
TO OTEVA OPLA PLAG CUOKEVT)G TOU GUOTIUATOG XWPIS TN SuvatodTnTa EMKOWVWVING Kol
AVTOAAXYNG TTANPO@OPLWV, oToLXEl0 ToL ota IPS dxL povo eival e@kTO dAA& amoTeAel

kal ™ Baon Aettovpylag toug [77].

4.4 Ta&wvounon IPS

Ou e&eAi€elg oe TeEXYVoOAOYlkO emimedo oLVEBUAAAV ONUAVTIKG 0T Slapop@won
Sta@oépwv TOTIWV IPS Ta omola avddoya pe TN Asttovpylar TOU TAEWVOHOUVTOL OE
EMUEPOVG KaTnyopies. Meta twv IPS, Stakpivovtatl ol €€1G Katnyopleg:

1. Mepovwpéva IPS (Host Intrusion Prevention System). Ta HIPS sival évag
ouvvdvaopog mpoowtikov firewall, IDS, kot antivirus [95]. AToteAovv éva mpo-
EYKATECTNUEVO TIKKETO AOYLOUIKOU TIOU TAPAKOAOULOEl UlA GUOKEUN Kol TO
Siktvo yla vToTTN SPAGTNPLOTNTA AVOAVOVTAG TA YEYOVOTa Tou cupfaivouv
EVTOG OLVYKEKPLUEVWV oplwv eAéyyov. Me dAda Adyla éva HIPS éxel wg otoxo va
amotpeéPel kKakOBoVAN €GPLOAT HECW TNG THPAKOAOVONONG TNG CUUTIEPLPOPAS
Tou KWOka. Auto kablotd Suvatny ™V ac@AaAela Tou SikTLOUL XWPIS va
eCAPTATAL ATO ML OUYKEKPLUEVT] QTEIAT] IOV TIPEMEL va Tipootelel o pa
evnuépwon [60,95, 96].

2. Awxtvaka IPS (Network Intrusion Prevention System). To IPS pe Bdon to
Siktvo (NIPS) elvat éva ocvoTNUA IOV XPNOLLOTIOLELTAL VIO TNV TTAPAKOAOVON 0™

€VOG SIKTUOU QVOQOPIKA HE TNV TPOOTACIA, TNV EUTILOTEVTIKOTNTA, TNV
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akepoldTnTa kKat 1N SaBeowotnta [097]. Ou xUpleg Aettovpyleg TOUL
mepAapUBAavouy TV TpooTaciot TOU SIKTUOU Ao €L0POAEG KAl ATEAEG, OTIWG 1)
apvnon vmnpeoiag (DoS) xat m un efovolodotnuévn xpnon. Ta NIPS
TapakoAovBovv to SikTuo Yl KakOBovAn Spaotnpotnta ot Bdorn avaivong
TPWTOoKOAAwV. H eykatdotaon evog NIPS Snuovpyel media aoc@aieiag Evavtt
Sovpelwv (Mmwv (trojans), wv (virus) kat moAvpop@kwv amelwv. To NIPS
Bploketal o€ oelpd e TO SIKTLO KAl EAEYXEL TNV Kivnom evw OTAV EVTOTIOEL
KakOBovAn Spactnplotnta evepyel pe Baon mpokaboplopévous kavoveg [98].

3. AcVppata IPS (Wireless Intrusion Prevention System). Ta WIPS é£youv
Tapopola Aettovpyia pe ta NIDS pe tn Sta@opd 0TL eA€yxouv T SpactnploTnTA
HECW TNG AoVPUATNG TeYVOAOYiaS. Ta GUYKEKPIUEVA CUCTHUATA HELOVEKTOUV
0TO YEYOVOG OTL amattoVV acVpUaTh SlacUvEeon TapovolalovTag TAVTOXPova
avénuévo k6atog [99].

4. YBpwwka IPS (Hybrid Intrusion Prevention System). To HIPS eivau
oxeSlaoPEVA KATA TETOO TPOTMO WOTE VA OULUVSVALOUV TIG TEXVOAOYLKEG
Suvatomtes. H  aviyvevon twv ewofoAwv  Paociletal o avwUaALES
SpaotnploTnTag Kat o€ aviyvevoels faocel vtoypa@wv [100]. Ot TapapeTpol Twv
QVIXVEVTWV TIOU EAEYXOVTAL ATIO UL KEVIPLIKT HOVASA UE OKOTIO Vo EVIOYXLOEL N
OUVOALKT) amodoorn TG aviyvevong emiBéoewv DDoS, va pewwdel o xpodvog
EVTOTILOPOU TWV KAKOBoVAwV emBEcewy Kal va avinbel 1 akpifela evromiopov

[101].

4.5 Texvikég Aviyvevong EloBoAdwv ota IPS

OL TexvIkég aviyvevong eloBorwv ota IPS dev StagopomoloVvtal atednTd Evavtl Twv
60wv oxvouvv kat yia ta IDS. EdikoTtepa, PETAE) TwV TEXVIKWV QVIXVELONG TNG
KakoOBouAng SpactnplotTnTag meEpapfAavovTal 1 TEYVIKN TNG aViXVELONG AVWUAALWY
(anomaly detection), TnGg ava&ALONG KATACTACTG TWV TPWTOKOAAWV (protocol anomaly
detection), TG aviyvevong Bacel kavovwv (rule - based), ™¢ aviyvevong Paon
vmoypa@ng (signature - based). Et8ikotepa:

1. Texvikn aviyvevons avwpoAwv (anomaly detection). To IPS Bdoel g

OUYKPIUEVNG  TEXVIKNG uUTopel Vva  aviyveDoel TEPLOTATIKA He  [don
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OUYKEKPLUEVWV TIPOTUTIA KL VA OPIoEL TN SPACTNPLOTNTA WG PUCLOAOYLKN 1 UN
[102]. Eva Stakpltd TAEOVEKTI A TG AVIXVEVONG avwIaALWV Elval 0Tt BacileTal
oTNV a§LoAOGYN 0N KATACTACEWYV IOV SV UTOPEL VX 0PLOEL KATIOLO0 TTPWTOKOAAO. H
aviyvevorn avwpaAlwv eival pla TePITAOKN Sladlkacior Tov eV TOAAEG QOPES
odnyel oe Yevdelg el60TOMOELG, ATOTEAEL LOYLUPO epyaAelo €EVTOTILOUOV
KakoBovAng Spactnpottag [93].

Texviky avdivong mpwtokOAAov (stateful protocol analysis). To IPS pe
OUYKEKPLUEV TEXVIKN UTOPEl va evToTioel kKakOBoVAN SpacTNPLOTNTA UE TOV
EAEYX0 0€ PEUOVWUEVO SlKTLO XWPIS va BacileTal o€ TTPOTUTIA GUUTIEPLPOPAS
SIKTUOV, CLOTNUATOG 1| XPNOTH GAAG otV afloAdynon TS opONG xpPNoNg Twv
TPWTOKOAAWV eTIKOWVWVIAG Kot kKupiwg tou TCP/IP. H av€avopevn mapovoia
TpoomaBelwv €W0POANG HECW TPWTOKOAAWY EeMKOWWVING KaBlotouv 1N
OUYKEKPLUEVT] TEXVIKN OA0 KaL onuavtikotepn ota IPS [93,103].

Texvikég aviyvevong elofBoAng Bacel kavovwy (rule - based). To IPS pmopel va
aviyveboel Tipoomabeleg  €l0POANG  OUYKPIvOVTOG HE  TIPOKAOOPLOUEVES
TIEPLTITWOELS KAL YVWOTA TPWTA onpela. AT 1) TEXVIKT aviyvevong elval apKeTd
QATOTEAECUATIKI] OTNV OVIXVELON YVWOTWV AMEAWV. Meplka mapadelypota
EMBECEWV IOV ATIOTPETOVTAL [LE TT) CUYKEKPLUEVT] TEXVIKN EIVAL OL EMOETELG IOV
OTOXEVOUV OE TPWTA ONUEIA TWV AEITOVPYIKWV CLOTNUATWY, emBéoels DoS,
VTIOKAOTIEG SeSopévwy KATL ETeld1] ol TOTOL eMBECEWV AVAVEDVOVTUL GUVEX WS,
To [PS Tpémel va eviUEPWVOUV TAKTIKA TOUG KAVOVES EAEyXoL [93].

Texvikég aviyvevong ewofoAng Pacet vmoypa@ng (signature - based). H
ovykKekpluévn mpooéyylon Poaociletar otov €Aeyxo Spactnplommtag Bacel
vToypa@®wv  evtomi{ovtag kakOBouvAn Spactnpotnta. O TEPLOPLOUOS
ATOTPOTNG TWV ELGBOAWV HE TN OCUYKEKPLUEVT] TEXVIKN €0TIALEL OTOV EAEYXO
Baoel TpokaBopPLOUEVWY VTIOYPAPWY SULOVPYWOVTAS APEVOG AlyOoTEPES Pevdeis
ELSOTIOMOELS, WOTOCO TO CUOTNHA EVAL TIEPLOGOTEPO EVAAWTO OE VEEG ETIOETELS

[93].
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4.6 Katnyoplomoinon En@éoccwv Evavtia Xta IPS

Ta Zvompata Amotpomng EwoBoAwv (IPS) €xouv oxediaotel wote va amotpémovy
TOAAOVUG SlaopeTikoVS TUTOVG emBéoewv. H aviyvevon Kot amotpomy| Twv eMBEcewv
SlaopoToteital avaloya pe To €606 NG eMIBEOTG 0TO CUOTNHA EVW 1] KATAVONOT] TOUG
BonBda ™ ouvveyn BeAtiwon Twv IPS cuvoAikd. Mepikég amo TG BAcIKOTEPES KATNYOPLES
emBéoewv ov ta IPS kadovvTtal va avTIpeTwTioovY gival oL €ENG:

1. EmBéoeig Denial of Service (DoS). Ot emBéoelg DoS amookomovv oTnv
TAPEUTOSION TAPOXNG UTINPECLWOV SNULOLVPYWVTAG TpofAuaTa
TpocBacpuotntag. OVolKoTIKA, TO S(KTLVO aduvaTel va TAPEXEL KAVOVIKA TIG
UTINPECIEG TOV, eite oe emimeda €Vpoug eite oe emimeda ovvdeouoTTAG OL
OUYKEKPLUEVEG ETOEGELS VTIEPPOPTWVOUV TO SIKTUO HE TTAKETA AVTAWVTAS TOUG
UTIOAOYLOTIKOUG TTOPOUG TOU Kat epmodilovtag v mpocfact otoug xprotes. Ot
emBéoelg DoS umopolv va Adouv évav TTOAUVSIACTATO XUPAKTNPA EVIEIVOVTAG
To MPOBAN A Aettovpylag Tov Siktvov [104,105].

2. EmBéoeig worms. To ouvykekpiuévo €idog emBécewv omMOOKOTEL HECW
KakOBovAou kKwdKa va BAAPeL T AelTovpyia TWV CUCTNUATWY KAL TOU SIKTUOU.
Ta worms &iktoov aflomololv Ta OTOlX KEVA AOC@OAElG TwV SLA@opwv
EQPUPUOYWV €VW HECW TOU OIKTUOL UTOPOUV va e§amAwbolv tayVtata. Ot
TEPLOCOTEPEG EMOECELS TUTIOV Worm UToPoUV va amo@evxBovv pe tn xpron
TIPOETAEYUEVWVY pubuicewv ac@aieiag Tooo ota firewall 660 kat ota IPS. Ot
eMOE0ELG TUTTOLV Worm avalnNTOUV GUVEXWS ASUVUIEG KAl KEVA AO@UAEiNG pE
ATOTEAECUA VA EEATIAWVOVTUL OE EMOUEVA VTIOAOYLOTIKA OLUOTHUHATA UéoQ OF
évav aévao KUKAO HEXPL VA amopovwBolv amd KATO0 cUCTNUA AOQAAELNG
[106].

3. Aovpelot immot (Trojans). Ta Trojans amotedovv éva GAAo €i6o¢ kakoBovAov
AoylopikoV. Omwg ta worms £tol kat ta Trojans oxedialovtat yiwx v
avadTNoTn KEVWV AO@AAELNG WOTOCO ATALTOUV TNV avOpwmivy Tapeufoon.
Tuykekpéva, Ta Trojans mapovolalovtal wg cVUPATO Kol ATTOSEKTO AOYLOULKO
N apxelo To 0mol0 OUWG VTIOKPUTITEL ATEAN Yl To cVothua. H amodoyr) toug
Sivet mpoofaom o€ TPliTOUG 6TO CUGTNUA 1) OTIOlA UTTOPEL VA KUPAIVETAL ATIO ATIAN
TapakoAoVON o TG SpacTnploTNTAS HEXPL TOV AN PN éAeyxo. Ta IPS Stabétouv

O0Aeg TIG amapaltnteg OKAEISEG ACQPAAELNG EVAVTL TWV OUYKEKPLUEVWV
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EMOECEWV TIPOELSOTIOLWVTAG GUECA TO XPNIOTN KAl ATTOUOVIDVOVTAG TAUTOXPOVA
™V elofoAn [107].

EmiBeon vmeppoptwong pvnung (buffer overflow). Méow g ouykekpipuévng
TEXVIKNG, YiveTal mpoomdbela avaAnPmes tou TANPN €AEYXOU TOU GUOTIUATOS
amod Tov eloPoréa. Mia emiBeomn LTIEPPOPTWONG UVIUNG ECTLALEL GTNV ATTOCTOAN
TOAAQTIAWVY UNVUUATWY AEITOVPYING TNV TPOCWPLVI] UVIUN HE Ta TIEPIOOELN
dedopéva  va  avtikablotovv  Tpokaboplopéves  pubuicelg  Aettovpylag
BAamtovtag ) Asttovpyia Tov cvotuatos. Ta IPS eivat oe B€om va epmodiocovv

TETOLOV €(60VG EMOETELG TAVTA [E TIG KATAAANAEG eTIAOYEG puBuicewy [108].
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Ke@paiawo 5

Suricata

5.1 Emokommnon Suricata

To Suricata eivat éva Zvotua Amotpoms EioBoAwv (IDS)

Tov Baciletal oe TEYVIKI aviyvevong elofoiwv Baon kKavovwy

SU AT (rule - based) mapakoAovbwvTtag TV Kivnon oto SikTLO KAl

E0TOLWVTAG Yl TuYOV VTomTn Spaotnpotta. Omws T

meplocotepa IDS €xel oxedlaotel Yo va TPOcaprAlETAL 0TO TTAQIOLO TWV VPLOTAUEVWV

amatnoewyv ac@aAsiag tov Siktvov. To Suricata pmopel va TapExel ao@AAELX OTO

Sdiktvo in - line oAAd kol TMABNTIKA HEOW KATAAANAWV puBpicewv, UTopel va

Staxelplfetal MoAAamAG emimeda KukAo@oplag, evw Aettovpyel moAvvnuatikd (multi
thread) [109].

Baaoilel TNV Aettovpyla Tov o€ apyxeia kKavovwy , kabéva amd Ta oTola avTIoTOLXEL 0€
StaopeTikoV TUTOVL Kivnomn, tcp N udp. Ta apyela KavoOvwy TTEPLEXOLV LE TNV CELPA TOVG
vToypa@éS Baon Twv omoiwv To Suricata e€eTalel Ta TTAKETA IOV KUKAOQOPOUV GTO
SikTtvo , UE OKOTIO va SLATIOTWOEL €AV 1 AAANAOUX(X TWV TAKETWV QAVTIOTOLXEL OE
KATIOlX aTtO0 OoUTEG TIG LTOYPAPEG. XTnV Tepimtwon mov ovufel to TeAevtaio ,

Kataypda@eL v “Omomtn” kivnomn o€ apxelo.
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Ewova 5.1: Asttoupyia Suricata IInyn: [110]

To Suricata pmopel va Aettovpynoet cav IDS aAda kat IPS evw Paciletal oe
TPOoKABOPLOPEVO GUVOAD Kavovwy, 1 akpifela Twv omolwv Ba kabopioel To TOGOGTO
TV Peudws apvnTikwv Kot Peudweg Betikwv amelwv. H Aettovpyila wg IDS 7 IPS
efaptatal amod To €l80¢ TOU €A€yxou SpaoctnplotTnTag 0TO OoToilo vmofdaAietat O
oxedlaopog tov Poaoiletar oe TMAPEUPEPT) AOYIOUIKA OTwG To Snort wotdco
XPNOWOTOLEl [l TIOAUVNUATIKY] TPoo€yylon avixvevong (multi — threaded) movu
EMITPETMEL TNV ALOTO(NON OAWV TWV TEXVOAOYIKWV OSUVATOTHTWY KOl EKTEAEONG
TOVTOXPOVNG AVAALONG TNG Kivnong Tou SIKTUOU SLAHOPPOVOVTAS £V EVPUTEPO
AglTovpyko mAaiowo [111].

To Suricata amoteAei éva IDS emOpeVN G YEVIAS TO OTIOI0 SLADETEL YAPAKTNPLOTIKA TIOV
To kKaBloToUV WG Wiaitepa afldomioto gpyaieio amotpomi§ elcfoiwv. H Aettovpyia tov
TIAPOVCLALEL ONUAVTIKEG BEATIWOELS KL AELTOVPYIEG Ot OXEON HE GAAQ TPOUOLX
AOYLopIKA. QG TToALVVNUATIKO epyaAeio, TO Suricata Tpoo@EpPel auinuévn TaxLTHTA Kal
ATOTEAECUATIKOTNTA OTNV avdAvomn ¢ Kivnong tov Siktvov. Eival oxediaopévo katda
TETOLO TPOTIO WOTE VA AELOTIOLEL TNV AUENUEVT] EMEEEPYAOTIKTY LOXV TIOU TPOCPEPETAL

aTo TNV TEYVOAOYLa TwV oUyXpovwy emegepyactwy [112].

45




Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

?

Output

DetectJ\ Detect Detect

Decode & Stream app. layer

1

Packet Capture

Ewova 5.2: Mnyaviopds Aertovpyiag Suricata Inyn: [113]

5.2 XapakTnplotika Suricata

To Suricata SlaBétel oplOpPéEVA XAPAKTNPLOTIKA TOL TO KaBlotoluv w¢ blaitepa

allomioto  epyodelo  amotpomng  €w0PfoAwv. Metald TwV  ONUAVTIKOTEPWYV

XAPAKTNPLOTIKWYV TOV OTOLXEIWV ava@EpovTal Ta €€ng [114]:

1.

[ToAvvnuatiopog (multi - threading). Amotedel MOALVNUATIKY EQAPUOYT ME
Suvatotnteg aglomoinong moAlamAwyv CPUs kat mA00ug TTakETwv.

Avtopatn aviyvevon mpwtokoAAov. [IpwtokoAa 6Tws ta IP, TCP, UDP, ICMP,
HTTP, TLS, FTP kat SMB avayvwpi{ovtal autopata Katd Tnv &vapén g
SpaoTnplOTTAG TOU SIKTUOU HE OVATITUEN OXETIKWV UTOYPAP®WV Ol OTOLEG
opiouv To TPWTOKOAAD TTOL B XpNoLpoTon Ol

Amoovumieon GZip. O avaivtig HTTP amokwdikomolel 6Aa Tta oupmieopéva
dedopéva touv SIKTUOL TAPEXOVTAG TNV avayKala TANpo@opnon yla Tnv
aviyvevon ¢ eloBoAng.

Avegdptntn BLBA0ONKN HTTP. O avadvutig HTTP pmopel va aflomomBet kat amo
EQPUPUOYEG OTIwG proxy, http filters k.T.A.

[IpoTUTEG HEBOSOVG ELlC Y WYTG.
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MetaBAntég por.
Tayeto tavtomoinon IP.

Movdada kataypagng HTTP.

. Xpnoomomon ¢ TEYVOAOYLaG EMLTAXVVONG TNG KAPTAG YPAPLK®V.

10. Tavtomoinom apyxelwv, cuvdecuoOTNTASG, EEAYWYN deSopEVWV.

11. Kataypaguko DNS.

12. Avvatotnta Snuovpylag apxeiov kataypa@ng kivinong Sitktvov cap.

5.3 IIAeovekTpata Suricata

To Suricata yapaktnpiletal amd plot CEPA TAEOVEKTNUATWY TOU TO KAOLGTOUV

Slaltepa  AVTAYWVIOTIKO OTOV  TOHEX TOU. Metafd Twv  ONUAVTIKOTEPWY

TIAEOVEKTNUATWY TOV CUYKATOAEYOVTAL TX £ENG:

1.

4,

E€apetikeg Suvatotmnteg eAéyywv. H moAvemimedn Aettovpyla TOou KaTQ
TOAAATIAWVY ATEIAWV TOU ETMITPETOVV VA AVTATIOKPIVETAL O€ OAEG TIG AVAYKES
EAEYXWV EVW KL TA ATOTEAECHATA OELOAOYNOEWVY KIVOUVTAL 0€ TOAD LYMAQ
emimeda [115].

Toaxvtatn tautomoinon mMPwWTOKOAAwvV. Ta MO KOWA TPWTOKOAAX
avayvwpilovtal autopata amd to Suricata katd TN Sadikacio peTA@OPAS
apxelwv kot TANpo@oplwv Stac@aAilovtag tnv akepatdtnta petafifaons aAlda
KOl QTOTPEMOVTAS TIS OTOlEG kakOBovAes emiBéocels. To Suricata evromilet
auTopata TPwTOKoAAa 6Tws To HTTP oe omoladnmote BUpa koL e@apudlet
OWOoTH AOYLKN] QViXVeLong Kal Kataypa@ns ouvuBailovtag oe peyaio Babud
otnv eVpeon kakofovAov Aoylopkov [116].

Atevpupévn avayvwplon apxeiwv. To Suricata pmopel va evtomiosl YIALGSeg €6
ApXElWV KATA TN HETAPOPA TOUG PECW TOU SIKTUOU KAl Vo AGBEL ATTOQACELS
AVAPOPLKA [LE TIEPALTEPW EAEYXO TOLG [115].

AvEnuévn TaxVTNTA KOl ATOTEAECUATIKOTNTA OTNV avaAvon TngG Kivnong
Sktvov. ¢ ToAvvnuatiko epyaieio (multi - threaded) poo@épel Aemtopepn kat
kP AMOTEAEOPATA AVAPOPIKAE LE TNV Kivion oTo SikTuo. L€ CUVSVAGUO PE TN
auenuévn oy oL TAPEXOUV Ol CUYXPOVOL EMECEPYAOTEG, ATOTEAEL TTOAVTIHO

epyaieio eAéyyxov [116].
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5. EvkoAia xpniong. To Suricata cuykataA€yetal petadV ekelvwv twv IDS 6Tov 1600
N eykatdotaon 000 Kol 1 pUBULOT TwV eMAOYwWV elvat pla amAn Stadikacia. H
XpMon tou Sev emnpedlel TN AELTOVPYIA TWV VQLOTAUEVWY VTIOSOUWV EVW UTTOPEL
AUECA VA TIAPEXEL TIANPOPOPLEG AVAPOPLKAE LE KAKOBOVAN SpactnploTnTa.

6. Ymoomplen 0AwV TwV AEITOVPYLKWV CUCTNUATWV. MTtopel va aflomomn el oe O
Ta Aertovpylkd ovotipata (Linux, Free BSD, Open BSD, MacOS/ Mac OS X,
Windows) [115].

7. Toayela tavtomoinon IP. O éieyxos g IP péow tou Suricata Stac@aAilel T
OUVOEOT] EVW O TEPITTWOEL VTOTTNG SpacTnplotmtag oOnupovpyovvtal

eldomomoelg [116].
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Ke@aiawo 6
Mepapatiky) MeA£tn

6.1 MsOodoAoyia

Ita mlaiowxr TG epyaciag TPAYUATOTIOMONKAV OUYKPLTIKEG UETPNOELS TIOU
oxetilovtal pe v amodoon Tov epyaAeiov Suricata oe éva eocwTepPlkOd SIKTULO, TNV
KABUOTEPNOT TOV EVEEXETAL VU ETILPEPEL , TNV AVAYKY O€ VTIOAOYLOTIKY] LoV 0AA Kal
TOUG KIWSUVOUG TIOU KATAYPAPOVTAL OTA apXela Kataypa@ns tov. Adyw Tou OTL 1
avamapaywyn Siktuakng kiviong vPmAol 0yKov, a@evog Sev eival EQIKTN o€ Eva LIKPO
TOTILKO SIKTVLO , APETEPOL ATALTEL LOXUPO KAl €EELSIKEVUEVO VTTOAOYLOTIKO KAl SIKTUOKO
€COTALONO , TIPOTIUNONKE VA TPAYUATOTIOMO0UV UETPNOELS KATW ATO CGUYKEKPLUEVES
OLVONKEG - 0EVAPLA, £TOL WOTE TA ATIOTEAECUATA VA ElvAl 0G0 TOV SUVATOV TTLo aKpLPT).

Ot SokléG TTpaypaTomomOnKav o€ NAEKTPOVIKO VTIOAOYLOTN pE emegepyaotn Intel
Core i7 920 2.67 GHz pe 12 GB pvijun RAM kot Aettovpyikd cotnua Windows 7 64-bit.
H eykatdotaon tou Suricata kabBws Kol Twv Sl@opwv EPYAAEIWV TOU
XPNOLWOTOMONKAV YA TNV EKTEAEOT) TWV OOKIUWY, £YIVE OE ELKOVIKEG UNYAVEG TIOU
SnuovpynOnkav o€ auTOV TOV UTOAOYLOTH] HE XPHiom NG TAAT@OpHas Vmware
Workstation Pro 12. H tomoAoyia touv Siktvouv Tdvw 6TO 0Toio €ylvav oL SOKLUES
TEPLYPAPETAL OTNV €KOVA 6.1 , eMoNUAvETAL 8 OTL TTPOTIUNONKE 1 XprioN TaAaLov
tOomov hub (10Mbit/s) , To omolo emiTpémel v petddoon TG kivnong oe OAeg TIg
TOPTEG TOU. Me quTOV TOV TPOTIO TO Suricata tav oe B€on va eMOTTEVGEL OAOKAT P TNV
klvnomn tou Siktvov. AgilelL emiong va onuelwBel 6TL xpnoomomOnke Eexwplot) KapTa
SIKTUOV Yl KABE €KOVIKY pnxavn , vw 0Aeg pvBuiotnkav oe taxvtnta 10Mbps , kot
amevepyomomOnke To TpwtoKoAAo IPv6. Tédog , amevepyomomOnke to offloading otnv
KAPTA SIKTUOU TNG ELKOVIKNG UNXOVTG IOV @IA0EEVTOE To Suricata OTwe TpoTelveTaL Kal

amo Tov Kataokevaotn[117].
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Internet Modem
192 168.1.0/24

&

Wireless Router

192 168.2.0/24 WLAN

L

:
!

192.168.2.203
Ubuntu Desktop 16.04

Python Scripts
192 168.2.20 L 192 168.2 48
Windows 2008 R2 Ubuntu Server 1610
Web Server Suricata

Windows 7x64 running
Wilware Workstation Pro 12
192 168.2_3

Ewkéva 6.1 : TomoAoyia Siktvov

Ol EIKOVIKEG UMYAVES TIOU XPNOLUOTIOMONKaV €lxav To €81 XUPAKTINPLOTIKA Kol
eCUTINPETN OV TOVUG TTAPAKATW OKOTIOUG 0TO TIElpALL:
e Suricata 3.1.3, o€ Aettovpyiko cVotnua Ubuntu Server 16.10 Kernel version 4.8.0-22
(2Vcpu'’s, 2GB Ram)
e Wordpress 4.7.1, og Aettoupykd ovotnpa Windows Server 2008 R2 (2Vcpu’s, 4GB
Ram)
e Python 2.7.12, o€ Aettoupykd ovotnua Ubuntu Desktop 16.04 Kernel version 4.8.0-49
(1Vcpu, 1GB Ram)

[la Adyoug aglomotiag NG Aeltovpylag TOu TOTIKOU OSIKTUOU TwWV SOKIUWY
xpnowomombnkav 2 egpyadeia perpnong tmg amdédoong tov , oe emimedo TCP. Ta
epyaAeia mov xpnopomowmOnkav tav to D-ITG 2.8.1 [118] kot to IPERF 3.1 [119].
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Xpnowomowwvtag Tig evtoAég ITGSend -a destination_ip -c 1470 -C 850 -t 180000 -T
TCP -1 Sender.log kau iperf3 -c destination_ip -t 180 -p 8999 avtiotoyya mipape Tig

HeTpnoeLs Tov ep@avi¢ovtal otov IMivaka 6.1.

Network Receiver Windows 2008 Receiver Windows 2008
Performance Server - Sender Ubuntu Server - Sender Ubuntu
Tool Desktop (Python Scripts) Server (Suricata)
Average Bitrate
D-ITG 8966 Kbit/s 7666 Kbit/s
IPERF 9.10 Mbit/s 8.24 Mbit/s

Mivakag 6.1 : Métpnon andSoong Siktvov pe D-ITG & IPERF

Zmv ewovikn pnxavr) Windows 2008 R2 eykataotabnke n mlat@opua Wordpress
Hue 6Aa ta Tpo-amaitovpeva , 6mws IIS 7.5, PHP 5.6 , MySQL 5.1 pe okomo tnv
Snuovpyta tov Web Site (devsite.gr.intranet). Emiong , otov IIS tou Web Server
evepyomomOnke n vmnpeoia FTP (Basic Authentication). TéAog , 1 ewovikn pnxovn
Ubuntu Desktop 16.04 xpnowomombnke vy Tnv avdamtuén Kol eKTEAEON
oevaplwv(scripts) oe yAwooa python pe okomd v perpnon tng amodoong Tou
epyaAeiov Suricata.

H eykataotaon touv epyadeiov Suricata €ywve Baon twv akdAovbBwv emionpwv
odnywwv tov katackevaotn [120]. T'ax v cwot Asttovpyla Tov Suricata amapaitnTn
TPOUTIO0EON NTAV 1] EYKATACTAON TWV TOPAKATW TAKETWV 0TO Aettovpylkd Ubuntu
Server : build-essential, locate, Ixterminal , cmake, autoconf, libcanberra-gtk*, automake,
libtool libpcap-de, v libnet1-dev, libyaml-0-2, libyaml-dev, zlib1g, zlib1g-dev, libcap-ng-
dev, libcap-ng0, make, flex, bison, git, git-core, subversion, libmagic-dev, libgeoip1,
libgeoip-dev, libjansson4, libjansson-dev, python-simplejson, libnss3-dev, libnspr4-dev,
libnetfilter-queue-dev, libnetfilter-queuel, libnfnetlink-dev, libnfnetlink0. Emiong ,
TPOATIALTOVEVO OTOLYEID YO TNV OWOTN AELTOVPYia TOV Suricata elval 1) eykatdotaon
™6 BBA0ON KNG PCRE [121] (otnVv kN pag epimtwon eykataotadnke n €ékdoon 8.38).

Adyw Tou OTL To Suricata otnpilel v peBodoAoyia tou otnv aviyvevon Pdon
UTIOYPA@P®V, XPTNoLLoTTomOnKe 11 6LAAOYN VTToYpa@WV TNG eTalpeiag Emerging Threats
[122], n omola eivat StaBeaiun xwpic cuvSpoun evw Yo TV SLaYEPLON KAl AVAVEWOT)

TWV VTIOYPAP®V XpnoLpotomtnke to epyaieio Oinkmaster [123].
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Baowkn mpolmdbeon yla v cwoTr) Asttovpyia Tov Suricata, amotelel ) evipépwon
tov mediov HOME_NET pe to IP range tou S1kTUOU TIOU EMOTITEVETAL GTO TAPAUETPLKO
apyelo suricata.yaml kot mapaBétetar oto Hapaptnua B (otmv Swkn pag mepimtwon
evnuepwOnke pe tnv TN 192.168.2.0/24) evw emiong pe TV TOPAUETPOTOMON TOU
(8lov apyelov evepyomomOnke n Snuovpyla apyelwv Kataypa@ng ya artiuata dns, tls,
http, KabBw¢ KAl CTATIOTIKWVY ava@opLkd Pe to Suricata. Emiong, otv evotnta host-os-
policy Ttou (Sov apyelov, ot IP SevBlvoelg aviioToyMONKAV PE TA AELTOLPYLKA
OUOTNUATA TWV VTIOAOYLOTWV TOV SIKTVOV.

Ta Swbéoa apyxela kavovwv tou Suricata mouv pmopoVV va evepyomolndolv-

aTEVEPYOTOIN 00UV, TAPAUETPOTIOLWVTAG KATAAANAa TO apyelo suricata.yaml kot

TVTOXPOVA EVIUEPWVOVTAL aTd Ta epyadeio Oinkmaster, Tapabétovtal 6TV elkOVA

6.2.

root@ubuntu:setc/suricatasrulest 1s =.rules

app-layer—events.rules

botcc . portgrouped.rules
botcc.rules

ciarmy.rules
compromised.rules
decoder-events.rules
dns-events.rules

drop.rules

dshield.rules
emerging-activex.rules
emerging-attack_response.rules
emerging—chat.rules
emnerging—current_events.rules
emerging—deleted.rules
emerging—dns.rules
emerging—dos.rules
emerging-exploit.rules
emerging—ftp.rules
emerging—games.rules

emerging—icmp_info.rules
emerging-icmp.rules
emerging-imap.rules
emerging—inappropriate.rules
emerging-info.rules
emerging-malware .rules
emerging—misc.rules
emerging—mobile_malware.rules
emerging—netbios.rules
emerging-pZp.rules
emerging-policy.rules
emerging-pop3.rules
emerging-rpc.rules
emerging-scada.rules
emerging-scan.rules
emerging—shellcode.rules
emerging-smtp.rules
emerging—snmp.rules
emerging-sql.rules

Ewova 6.2 : Apxeia kavovwv Suricata

emerging—telnet.rules
emerging—tftp.rules
emerging—trojan.rules
emerging—user_agents.rules
emerging-voip.rules
emerging—web_client.rules
emerg ing—web_server.rules
emerging—web_specific_apps.rules
emerg ing—worn.rules
files.rules
http-events.rules

local .rules
modbus-events.rules
rbn—malvertisers.rules
rbn.rules
smtp-events.rules
strean-events.rules
tls-events.rules

tor.rules

Kata v Siapkela Twv oKy Tov Tpayuatomomdnkay evepyomomOnkav 6Aa ta

TAPATIAVW apXEA KAVOVWY 0TO TAPAUETPLKO apxelo suricata.yaml ANV TwV Kavovwy

Tou apxeiov modbus-events.rules. Emiong, evepyomomOnkav OAEG oL VTIOYPAPEG TWV

apyelwvemerging-attack_response,emerging-dos,emerging-exploit,emerging-

ftp,emerging-misc,emerging-policy,emerging-scan,emerging-sql,emerging-

web_client,emerging-web_server mou oyeti{ovtal pe Ta CEVAPLA TIOU EKTEAECAUE , O

KWOIKAG TWV 0Tolwv avaépetat oto [apaptnua A.

Kata v evnuépwon twv apxelwv-vmoypa@wv tou Suricata , avagépdnkav 24234

KAVOVES CULPWVA LE To epyaieio Oinkmaster:
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root@ubuntu:etc suricatat sudo oinkmaster -C setcrssuricatarssuricata-oinkmaster.conf -o ~etcssuricat
asrules

Loading setcs/suricatassuricata-oinkmaster.conf

Dounloading file from https:/srules.emergingthreats.net openssuricata-3.0-emerging.rules.tar.gz... d

one.

Archive successfully downloaded, unpacking... done.

Setting up rules structures... done.

Processing dounloaded rules... disablesid @, enablesid 0, modifysid 0, localsid @, total rules 24234
Settin rules structures... done.

Ewova 6.3 : Evuépwon voypa@wv Suricata pe xprion tov epyaleiov Oinkmaster
'Omwg @aivetal oty elkOVa 6.3 KATA TNV €kKivnom Tov Suricata (poptwvovtal

eMmTLX WS 18837 kavoveg.

w:"# suricata -c setcrssuricatarssuricata.yaml —af-packet=eth0 -vu
18:20:06 — {Motice> - This is Suricata version 3.1.3 RELEASE
18:20:06 - <{Info> - CPUsscores online: 2
18:20:06 — <Info> — Found an HTU of 1500 for 'etho’
18:20:11 - {Info> - 49 rule files processed. 18837 rules successfully loaded, © rules f

18:20:11 - <{Info> - 18845 signatures processed. 1280 are IP-only rules, 6360 are inspec
t payload, 13420 inspect application layer, 100 are decoder event only
:20:13 - <Info> - Threshold config parsed: © rule(s) found

<Info> - fast output device (regular) initialized: fast.log
<Info> - eve-log output device (regular) initialized: eve. json
<Info> - http-log output device (regular) initialized: http.log
<Info> - tls-log output device (regular) initialized: tls.log
{Info> - dns-log output device (regular) initialized: dns.log
{Info> - stats output device (regular) initialized: stats.log
{Info> - drop output device (regular) initialized: drop.log
<Info> - Going to use Z thread(s)
{Info> — Using unix socket file '~ var- runssuricata—command.socket’
{Notice> - all 2 packet processing threads, 4 management threads initialized

{Info> - All AFP capture threads are rumming.

Ewkova 6.4 : Ekkiviion Aertovpyiag Suricata

[Ipoxeévou va emw@eAnBolpe amd v texvoAoyia multithread, emAeyOnke va
ekteAéoovpe To Suricata oe meplBarlov Asttovpylag AF_mode (vmootnpiletal yia
mupnveg Linux > 3.1) , cOp@wva e TO OO0 ElvaL EQIKTO Vo EMOTTEVOEL 1) Kivnom Tov
Sloxetevetal o€ pia kapta Siktvov amd moAAamAd threads , BeATiwvovtag pe auTOV TOV
TpOmo TNV amodoorn Ttou. [MapdAAnAa , oto TAPAUETPIKO apyxelo suricata.yaml
pvBulotnke o TUMOG TouL cluster va eivat cluster_flow 6mov O0Aa Ta MAKETH MG

dedopévng pong amootéAlovtal oto (510 socket.
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6.2 Levapla (scripts)

Me okomd TNV peTpnon ¢ amoédoong tou Suricata avamtuxOnkav tTa akdAovba
oevaplx (scripts) oe yAwooa python. O kwdikag Twv oevapiwv ava@EPETal oTo
Mapdaptnpoa A.

A) Zevaplo TpooméANOTG LOTOGEALSAG.

To ouykekplévo oevaplo xpnolpomolwvtas v BiBAlodnkn requests g YAWOoOS
Python [124] umopel va ekteAéoel X TPOOTAOEIEG TPOOTEANONG UG SOOUEVNG
lotooeAibag.

B) Zevaplo oUvdeong Staxelplotn o€ LotooeAiba Wordpress

To oevdplo autd xpnowpomolwvtas TaAl v PBiBAoONKN requests ™G YAWOOOS
Python [124] umopel va ektedécel x Tpoomabeleg ovvdeong otnv ceAlda Tou
Staxelplotn pag Soopévng .otooeAidag Wordpress.

) Zevaplo petapoptwong apxeiov péow FTP

To ev A6yw oevaplo mpaypatomomnke ypnowpomolwvtag v BiAodnkn ftplib tng
YAwooag Python [125] pumopel va ektedéoel X mpoomabeleg ovvdeong oe FTP Server ,
Staypaen tou apxelov file.txt HETA Ao eMITUXMUEVN AVEVPEDT] TOV , HETAPOPTWOT] €K
VEOU TOV (8lov apyelov Kal eEKTUTIwoN AloTag Twv apxelwv kataAdyov tov FTP Server.
Kata v Sudpkela twv Sokipwv to apxelo file.txt elxe péyebog 10MB kot €xel @TiayTel
TPV TNV €KTEAECT) TOU oevapiov pe Tnv xprion ™S evtoAns dd if=/dev/urandom
of=file.txt bs=1048576 count=10 o¢ TePBAAAOV VTTOAOYLOTY] UE AELTOVPYIKO GUOTNUA
Linux.

A) Zevaplo amopakpuopévng ovvdeong o€ faon MySQL kol amelkOvVIiong TwV TVAK®WY
T™G.

To mapamdvw ocevaplo Tpaypatomom|Bnke xpnowomolwvtas TV PLBAONKY
MySQLdb tng Python [126] kot pmopel va eKTEAETEL X TIPOOTIAOELEG ATIOUAKPUGUEVNG
ovvdeong o€ fdon MySQL kot amelkdvion§ TwV TILVAKWV TN,

‘OAa Ta oevapla amobnkelouvv o€ apxelo KEWEVOL TNV WPA TOV TPAYUATOTIOW OnKE
TO altnua , vtoAoyi{ouvv TOV XPOVO EKTEAEOTG KABE QUTNATOG , TOV HECO OPO EKTEAEONS
Yl X QLTHATA , TNV ATTOKALOT KL TO GUVOALKO XpOVO eKTEAEONG TOV script. Emiong, pe
TNV KATAAANAN TPOTIOTIONON TWV TAPATIAV®W SCript, TTOL TPOOPIJOVTUL YL ETIITUXNUEVES

mpoomabeleg mpooméAaons vmmpecwwv HTTP Browse, HTTP Login, FTP, MySQL
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KATAPEPAUE VA SMULOVPYNCOVUE TEOCEPA AKOUX SCript TOL €YOoUV oAV OKOTO va
TAPAYOUV ATOTUXTUEVEG TIPOOTIAOELES.

Kata v Sudpkela tTwv Sokipwv Ta scripts ekteAéomnkav o) HeEpOVwMEVA, [3)
XWPLOUEVA OE TETPASES (EMITUYNUEVEG-ATIOTUXNHEVEG TIPOOTIAOELEG) V) OAa Ta scripts
TAPAAANAQ TOCO HE QTEVEPYOTOWUEVO 000 Kol UE gvepyomoluévo To Suricata oto
TOTILKO SIKTLO, HE OKOTIO VA EAEYEOLE TOOO TNV AELTovpyia 660 Kal TNV amodoor Tov
Suricata KabBwg KoL eqv EMUPEPEL KATIOLA ETILRAPLVOT-KABVOTEPTOT OTIS UTINPECIEG TTOV
TPOCEPEPOVTAL OTO TOTIKO OlkTvo Yevikotepa. Ta OTATIOTIKA TwV ocevapiwv
TapaBETOVTAL 0TOVG TIIVAKESG TOV Ke@aAaiov 6.3.1.

[MapdAAnAa pe TV eKTéAeom TwV oevapiwy, e TNV xpNon Tou gpyaieiov tcpdump
[127] Onuovpynbnkav apyela Kataypoa@nG cap oOTNnV  €KOVIKI UNXOVY) TIOV
EKTEAEOTNKAV T OEVAPLX HE OKOTIO TNV KATAYPAPT] TWV TOKETWV Yl TEPALTEPW
avaAvon. I Ta oTATIoTIKA TwV apxelwv Kataypa@ng cap Tov mapabETovtal 6Toug
TVAKES TOV Ke@aAaiov 6.3.1 xpnopomow}Onke to epyaieio capinfos [128].

Ta otoela Tov TTapabEéTovtal 6ToVG TIVAKEG TOU Ke@aAaiov 6.3.2 , TepAapavouv
TO ONHAVTIKOTEPA ATO TO apyelo Kataypa@ng stats.log tov Suricata. Zuykekpilpeva ,
aQuTa elval Ta TapakAatw : Runtime (xpovog extéleong Tou Suricata)
capture.kernel_packets ( aplOpog makétwv mov emomtevOnKav), decoder.pkts (aplOuog
TAKETWV TOV amokwdikomowmOnkav), decoder.avg_pkt_size (Lécog 6pog Tov peyéboug
TOv TakéTov), tep.invalid_checksum (apOudg makétwy mov mapovsiacav AavOacuévo
checksum), tcp.sessions (aplOuog twv ocvvedplwv tcp), tcp.reassembly _gap (aplBudg
xapévwv makétwv otnv pon TCP), detectalert (aplOudg evtomiopévwv KivdOivwv).
Emtiong, mapovoialovtal ot evtomiopévol kivduvol amo to apxeio kataypaeng (fast.log).

['a TIS Ypa@kéG TTAPACTACELS TIOU ATMOTUTIWONKAV GTOUG TIIVAKES TOV KEPAAiov
6.3.2 kat TEPAAUPBAVOUV TOUG ONUAVTIKOTEPOUG OE(KTEG TWV OTATIOTIKWV

XPMNOLOTONONKE TO EPYAAELO AVOLKTOU KWSka suri-stats [129].
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6.3 AtoteAéopata AOKIU®WV

6.3.1 ZTATIOTIKA XPOVWV GEVAPILWV — ZTATIGTIKA XPOVWV ApXELWV
KaTaypagng

a)Ektédeon Twv oevapilwv HEPOVWHEVT

Suricata Amevepyomowmpévo

ETatioTkd oevapiov ZTATIOTIKA apxeiov KaTaypa@ns cap
Zevaplo - Méoog AmoéxAion Xpbvog ApBpog PuBuog Méoog Méoog 6pog
ETILTUXNLEVEG/ ATIOTUXT LEVES Xp6vog oevapiov TAKETWV petdSoong 6pog pubuov
QLTI OELG ava (sec) Sedopevwv peyédoug petadoong
aftnpa (bytes/sec) TUKETOV TAKETOV
(sec) (bytes) (packets/sec)
A- 500 eTITUXNUEVEG QLTI OELG 1,257 0,022 629 12681 1634 81,07 20
A- 30K amotuxnpéveg altioelg 0,0076 0,001 229 180001 9000 92,17 787
B- 150 emituxnuéveg autnoeLg 2,58 0,18 387 4126 1155 108,52 10
B- 150 amtotuxnIEVES QLTI OELS 3,56 0,02 534 1926 581 161,5 3
A- 150 emtuxnUEVES AULTNOELG 2,6 0,006 391 1650 330 78,26 4
A- 150 amoTUXNUEVEG AULTTOELS 2,6 0,005 391 902 181 78,45 2
- 150 emituxnpéveg aLtioetg 9,3 0,01 1396 1091401 147250 1507,16 781
I'- 30K oo TUXNHEVEG QLTI OELS 0,0037 0,0041 112 210003 16500 70,51 1875
THvora 4069 1502690 176631 2177,64 3482

Mivakag 6.2 : Xpovol ektédeons, ZTaTIoTIkG apyeiov cap - Suricata amevepyotmompévo -

Extéleom oevapiwv pepovmpueva

Suricata Evepyomowmpévo

Ttatiotikd ogvapiov

Ttatiotikd apyeiov Kataypa@ng cap

Tevaplo - Méoog AméxAion Xpovog ApBuog PuBpuog Méoog Méoog 6pog
ETULTUXNLEVEG/ ATIOTUXT LEVES Xp6vog oevapiov | Takétwv petdSoong 0pog pubpuov
QLTI OELS ava (sec) Sedopévwv peyédoug petdSoong
almpa (bytes/sec) TIAKETOV TIUKETOV
(sec) (bytes) (packets/sec)
A- 500 emLTUXMUEVES AULTHOELG 1,262 0,022 631,5 12729 1645 81,61 20
A- 30K amotuynpéveg altioetg 0,0077 0,001 232 180001 8875 92,17 776
B- 150 emituxnuéveg autnoeLg 2,59 0,07 388 4118 1143 107,76 10
B- 150 amotuynpéves aLTioELg 3,57 0,025 535,5 1909 566 159,09 3
A- 150 emituxnpéVeg QLT OELS 2,6 0,008 391 1650 330 78,26 4
A- 150 amoTUXNUEVES AULTHOELS 2,6 0,0014 391 900 180 78,47 2
- 150 emituynpéveg atoeLg 9,32 0,01 1398,4 1091400 147000 1507,17 780
I'- 30K amotuxnuéVes auTioELg 0,0038 0,0015 116 210011 15875 70,52 1810
ZUvola 4083,4 1502718 175614 2175,05 3405

Mivakag 6.3 : Xpdvol ektédeons, ZtatioTikd apyeiov cap - Suricata Evepyomoumpévo -

Extéleon pepovwuévwy oevapinv
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Tuykpivovtag Toug U0 TVaKeG SLATLOTWVOUNE OTL TOG0 0 PECOG XPOVOG avd altnua
000 Kal 0 xpOvog Tou KABe oevapiov Sla@opoToleital EAGXIOTA EVEPYOTIOLWVTAG TO
Suricata. Zuykekpluéva, PEYLOTN SLa@opd oTov HECO OPO avA AlTUA THPOVGCLALEL TO
oevaplo B (150 amotuynuéveg armoelg) pe 0,01 sec evwy peyodltepn Stagopd otov
OUVOALKO XpOVvo ekTéAeonS Tapovalalel To oevaptlo I' (30K amotuxnuéves attnoelg) pe 4
sec.

[Tapopoiwg, ot puBuol petadoons dedopévwy Kot 0 u€cog 6pog pubuoy petadoons
TWV TAKETWV TAPOVGLALOVV EAAXLOTEG SLaopES. MeyaAvTepn Sla@opd TapovoLalel To
oevaplo I' (30K amotuxnuéves attnoelg) 6mov mapovoialetal Stapopa 625 bytes/sec

otov pubuo petddoons Twv SeSopévwy Kat 65 packets/sec evepyomolwvtag To Suricata.

B) ExtéAeon Ttwv oevaplwv XWPLOUEVH OE TETPASES, ETITUXNUEVEG-ATIOTUXTUEVES

TIPOOTIADOELEG.
Suricata Amevepyomowmpévo
Etatiotkd oevapiov YtatoTikd apyeiov kataypoa@ng cap
Tevaplo - Mécoog ATtoxAlon Xpb6vog ApOpog PuBuog Méoog Mécog 6pog
ETILTUXTLEVEG/ ATIOTUXT LEVES Xp6vog oevapiov | TAKETWV petdSoong 6pog pubuov
QLTI OELG ava (sec) Sebopévwv peyédoug petadoong
aftpa (bytes/sec) TAKETOV TAKETOV
(sec) (bytes) (packets/sec)
A- 30K amotuynuéves attnoetg 0,0078 0,0066 235
A- 150 amoTUXNHEVEG AUTNOELS 2,6 0,012 391
I- 30K amoTuynéVEG aLThOELS 0,0041 0,002 125
B- 150 amtoTUXNLEVES AULTH|OELG 3,59 0,54 539 392809 7250 80,71 725
A- 150 emituxnpéVES AUTOELG 2,7 0,067 406
A- 500 eTLTUXNILEVES AULTT|OELG 1,34 0,04 670
B- 150 emituxnpéves autnoeLg 2,72 0,064 408
[- 150 emituxnpéveg aLtioeLg 9,61 0,37 1441 1109846 142500 1483,55 768
TUvola 4215 1502655

Mivakag 6.4 : Xpovol ekTéAeoN G, ZTATIOTIKA apyeiov cap - Suricata amevepyomompuévo -

Extéleom oevapinv Ywplopéva o€ TETPASES
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Suricata Evepyomowmpévo

Etatiotkd oevapiov

YtatioTikd apyeiov kataypoa@ng cap

Zevaplo - Méoog AmoéxAion Xpbvog ApBpog PuBuog Méoog Méoog 6pog
ETILTUXTNLEVEG/ ATIOTUXT LEVES Xp6vog oevapiov TAKETWV petdSoong 6pog pubuov
QLTI OELG ava (sec) Sedopevwv peyédoug petadoong
aftnpa (bytes/sec) TUKETOV TAKETOV
(sec) (bytes) (packets/sec)
A- 30K amotuynuéveg attnoetg 0,0078 0,002 235
A- 150 amoTUXNHEVEG AULTTOELS 2,6 0,03 391
I- 30K amotuynéves authoeLg 0,0059 0,003 179
B- 150 amoTuXNIEVEG AULTH|OELG 3,59 0,09 539 392873 7250 80,89 721
A- 150 emiTUXNHEVES AUTNOELG 2,71 0,06 407
A- 500 emLTUXNILEVES QLT OELG 1,34 0,03 672
B- 150 emituxnpéveg autnoeLg 2,73 0,08 409
I'- 150 emTuympUéveS LT oELg 9,62 0,35 1443 1109858 142450 1483,54 767
TUvoda 4275 1502731

Mivakag 6.5 : Xpovol ektédeong, TTatioTikd apyeiov cap - Suricata evepyomomuévo -

Extédeom oevapiwv Ywplopéva oe TETPASES

Katad mv mapamavw mepimtwon ekTéAeon s Twv oevapiwv StakpiveTal DKoAa OTL oL

TEPLOCOTEPEG TIUEG elval TTapamAnoleg. Alx@opomoinon otov pEso Opo ava altnua

TapovoLdletal oto oevaplo I' (150 emtuynuéves artnoetg) pe 0,01 sec evw 0 GLVOALKOG

XPOVOG EKTEAEONG TOV Script Tapovotdlel peylotn Sta@opa NG Taews Twv 54 sec yla

to oevaplo I' (30K amotuxnuéveg attnoelg) pe to Suricata evepyotoumpévo.

O puBuo6G petddoons Twv dedopévwyv ep@avifetal pikpotepog katd 50 bytes/sec

KATA TNV EKTEAEOT] TWV CEVAPIWV HE ETITUXNUEVES QLTNOELS EVW O PEGOG OPOG TOU

pLOUOV HETAB00MNG TWV TOKETWV TAPOVGLAlEL Sla@opd 4 TAKETWV/SeC KATt& Tnv

EKTEAEOT TWV CEVAPILWV [LE ATIOTUXNUEVEG QLT OELS LE TO Suricata evepyoTmotnuévo.
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Y) Extédeon twv oevaplwv mapdAAnAa

Suricata Amevepyomowmpévo

ITaTIoTIKG oEVapiov

ZTATIOTIKA apxeiov KaTaypa@ng cap

Tevaplo - Méoog Améxdion Xpovog ApBpog PuBuog Méoog Méoog 6pog
ETILTUXNLEVEG/ ATIOTUXT LEVES Xp6vog oevapiov TAKETWV petdSoong 6pog pubuov
QLTI OELG ava (sec) Sedopevwv peyédoug petadoong
aitnpa (bytes/sec) TIAKETOV TIUKETOV
(sec) (bytes) (packets/sec)
A- 500 eTITUXNHEVEG QLTI OELG 1,357 0,045 678,6
A- 30K amotuxnpéveg attioelg 0,03 0,012 925
B- 150 emituxnpéveg autnoeLg 2,73 0,08 409
B- 150 amoTUXNHEVES AULTT|OELG 3,64 0,08 546
A- 150 emituynpéveg aTioeLg 5,23 0,6 784
A- 150 amoTUXNUEVES ALTHOELS 5,18 0,5 778
- 150 emLTUXNUEVES ALTHOELG 10,46 0,83 1569
I'- 30K atoTUXNLEVEG QLTI OELS 0,049 0,02 1461
TUvoda 7150,6 1526162 133875 1100,8 972

IMivakag 6.6 : Xpovol ektédeons, TTatioTikd apyeiov cap - Suricata amevepyomompuévo -

Extéleomn oevapiwv TapdAAnia

Suricata Evepyomowmpévo

ZTaTIoTIKG oEVapiov

ZTATIOTIKA apyeiov kataypa@ng cap

Tevaplo - Méoog Améxdion Xpbvog ApBpog PuBuog Méoog Méoog 6pog
ETILTUXT LEVEG/ ATIOTUXT|LEVES XpOvog oevapiov TAKETWV petadoong 06pog pubuov
QULTNOELG ava (sec) Sebopévwv ueyéBoug petddoong
aitpa (bytes/sec) TIAKETOV TIUKETOV
(sec) (bytes) (packets/sec)
A- 500 emLTUXNUEVES AULTT|OELG 1,39 0,072 694
A- 30K amotuxnpéves altioelg 0,03 0,015 938
B- 150 emituXnpéVEG AULTNOELS 2,78 0,1 417
B- 150 atoTUXNHEVES AULTT|OELG 3,7 0,08 556
A- 150 emituynpéveg aLTioeLg 5,18 0,46 777
A- 150 amoTUXTLEVES AULTHOELS 5,18 0,48 777
[- 150 emituxnpéveg aLtioeLg 10,73 0,95 1610
I- 30K amoTuynéVeG aLThoELg 0,049 0,02 1470
TUvola 7239 1525876 129500 1101 941

Mivakag 6.7 : Xpovol ektédeong, TTatioTikd apyeiov cap - Suricata evepyomompévo -

ExtéAeon oevapiwv TapaAAnia
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Extedwvtag ta oevdpla mapaAAnAa pe to Suricata evepyomounpévo, mapatnpeital
Slu@opoToinon ota oevdpla OV TPAYUATOTOLOVV EMITUXNUEVEG KLTIOELG TOCO OTOV
HEGO XPOVO aVA AT 0G0 KL GTO CUVOALKO XpOVO oevapiov. ZUYKEKPLUEVQA,TO
oevaplo A (500 artoelg) mapovotdlel avénomn 0,033 sec, to oevdaplo B (150 aitnoelg)
0,05 sec kat to oevapo I' (150 aitoelg) 0,27 sec 6Tov HEGO XPOVO AVA AlTNHX EVW OL
OLVOALKO( XpOvol cevapiwv Slagopomolovvtal kata 15,4 sec - oevaplo A , 8 sec -
oevaplo B & 41 sec - oevapto I'. TéLog, 0 puBu6S HeTAS00MG TWV SESOUEVWV UELWVETL
kata 4375 bytes/sec evw 0 u€oog 6pog pubpovL petadoons makétwy kata 31 packets /

sec |e To Suricata evepyoTmoinuévo.

6.3.2 TtatioTikd Suricata - Apyxelo kataypagng fast.log
o) EktéAeon Twv oevapiwy LEPOVWUEVA

Metpntg T
Runtime 11A 348
capture.kernel_packets 40939
decoder.pkts 40939
decoder.avg_pkt_size 759
tcp.invalid_checksum 0
tcp.sessions 502
tcp.reassembly_gap 43
detect.alert 3847

Mivakag 6.8 : TtatioTikd ektédeong Suricata — Zevapilo A 500 emituxnUéVES ALTHOELS

Awadwkaoia Suricata

Méyioto % CPU Méyioto % Memory

1.7 18.6

Mivakag 6.9 : Méylotn xprion enefepyaotr| — pviues amd to Suricata Zevdplo A 500

ETILTUXNUEVEG ALTIOELG
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45000 . . . I I |
+ + capture.kernel_packets {long run}
+ tcp.sessions (long run) H
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Ewkova 6.5 : Tpa@ixr) TapdoTtaon 6TATIOTIKOV — Zevdplo A 500 emituynuéves atioEeLg

Apxelo kataypa@rg fast.log (IIAn0£otepoL evromiopévol kivéuvol)

04/29/2017-21:49:31.314509 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:34058 -> 192.168.2.20:80 [IAn}00¢ 1257

04/29/2017-21:49:31.315385 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:

3] {TCP} 192.168.2.20:80 -> 192.168.2.203:34058 [A}00¢ 2320

'Onwg @ailvetat amod tov Iivaka 6.7 KATA TNV EKTEAECT TOU CUYKEKPLUEVOL GEVAPIOV
To Suricata Ntav ot B€om va EMOMTEVOEL KAL VA ATOKWSIKOTIOOEL TO GUVOAO TWV
makETwv 40939 kat twv ovvedpwwv TCP 502 , evw o Seiktng tcp.reassembly_gap
mapépewve oe yaunAa emimeda 43. H Stadikaoia tou Suricata kupdvOnke oe apketa
XAUNAQ emimeda emMeePYAGTI-UVIIUNG EVW TO CUVOAO TWV KIVOUV®WV TIOU KATAYPAENKAV

aVIKOULV OTNV Katnyopia stream-events , Tov ePAAUBAVEL VTTIOYPAPES YL TNV POT] TOV
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TPWTOKOAAoL TCP. Ot 500 emituympéves autoelg HTTP Sev avtiotoymBnkav kot Sev

gvepyomoinoav KAmol vmoypa@n GAANG katnyoplag tou Suricata Ty emerging-

web_server 1) emerging_scan.

Metpntig T
Runtime 04A 518
capture.kernel_packets 387416
decoder.pkts 387416
decoder.avg_pkt_size 227
tcp.invalid_checksum 5
tcp.sessions 27996
tcp.reassembly_gap 4877
detect.alert 50861

Mivakag 6.10 : Ztatiotikd extédeong Suricata - Zevaplo A 30K amotuxnuéves aLtroelg

400000 . T I I
+ capture.kernel_packets (long run}
+ tcp.sessions (long run)
350000 + + detect.alert (long run) H
+ tcp.reassembly_gap (long run)
+
300000 - + .
+
+
n
250000 - + i
+
n
200000 - i
150000 + + i
=
+
=
100000 + * i
N +
n
n
50000 | K
+
+ +I++++++++¢¢¢¢¢1+++++++++++++
oL ... tu et ++ P R S S i el el ol o
0 50 100 200 250 300

Ewkova 6.6 : Tpa@iki Tapaotaon oTatioTikov — Zevdplo A 30K amotuynuéves attioeig
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Awadikaoia Suricata

Méyioto % CPU Méyloto % Memory

18.6 231

Mivakag 6.11 : Méylotn xprion pviung - eme€epyaotr] amod to Suricata Zevépro A 30K

OTIOTUXNUEVEG XLTNOELG

Apxeto kataypagng fast.log (IIAn0£ctepoL evromiopévol kivéuvol)

04/29/2017-22:08:19.909739 [**] [1:2101201:10] GPL WEB_SERVER 403 Forbidden
[**] [Classification: Attempted Information Leak] [Priority: 2] {TCP} 192.168.2.20:80 ->
192.168.2.203:35046 [IA1}00¢ 19699

04/29/2017-22:08:19.925670 [**] [1:2210016:2] SURICATA STREAM CLOSEWAIT FIN
out of window [**] [Classification: Generic Protocol Command Decode] [Priority: 3]
{TCP} 192.168.2.20:80 -> 192.168.2.203:35050 [1A1}00¢ 3806
04/29/2017-22:08:19.941909 [**] [1:2210032:2] SURICATA STREAM FIN1 FIN with
wrong seq [**] [Classification: Generic Protocol Command Decode] [Priority: 3] {TCP}
192.168.2.203:35052 -> 192.168.2.20:80 MA1}00¢ 3136

04/29/2017-22:08:20.098163 [**] [1:2009749:4] ET SCAN Unusually Fast 403 Error
Messages, Possible Web Application Scan [**] [Classification: Attempted Information
Leak] [Priority: 2] {TCP} 192.168.2.20:80 -> 192.168.2.203:35090 I1A1}600¢ 1188
04/29/2017-22:10:08.281795 [**] [1:2210045:2] SURICATA STREAM Packet with
invalid ack [**] [Classification: Generic Protocol Command Decode] [Priority: 3] {TCP}

192.168.2.203:35052 -> 192.168.2.20:80 [1A606 10015

'Onwg @ailvetat amo tov Iivaka 6.9 KATA TNV EKTEAECT TOU CUYKEKPLUEVOL GEVAPOV
To Suricata Ntav oe Béomn va EMOMTEVOEL KAL VA ATIOKWSIKOTIO|GEL TO GUVOAO TWV
makétwv 387416 , ou ovvedpieg TCP é@Bacav T 27996 , evwy o Selking
tcp.reassembly_gap €pBace tnVv Tiur tov 4877.

H Swadikaoia Tov Suricata kupavOnke oe HETPLA ETIITESA EMEEEPYATTI -V NG EVW OL
K(véuvoL TIou KaTaypa@nkav oavikouvv o) otnv katnyopila emerging-web_server “GPL

WEB SERVER 403” mov meplapfavel vmoypa@ég yia aduvvauieg kat embéoelg Web
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

Server f3) otnv katnyopia emerging-scan “ET SCAN Unusually Fast 403 Error Messages”

ToU TEPAAUBAVEL VTTOYPAPES YL TOV EVTOTIOHO EMAVOAAUPAVOUEVWV CAPWOEWV
moptwVv/vmmpeciwv Kal y) stream-events “SURICATA STREAM CLOSEWAIT FIN out of
window” , “SURICATA STREAM Packet with invalid ack” , “SURICATA STREAM FIN1 FIN

with wrong seq” ov mepAapBaveL VTTIOYPAPES Y TNV por} Tov TPpwTokOAAov TCP.

Metpnmg Ty
Runtime 071 098
capture.kernel_packets 12937
decoder.pkts 12937
decoder.avg_pkt_size 759
tcp.invalid_checksum 0
tcp.sessions 157
tcp.reassembly_gap 4
detect.alert 821

Mivakag 6.12 : Ttatiotikd ektédeong Suricata — Zevdplo B 150 emITUXNUEVEG ALTHOELS

Awadikaoia Suricata

Méyioto % CPU

Méyioto % Memory

1.3

18.2

Mivakag 6.13 : Méylotn xprion uvhung - eneéepyactn amo to Suricata Zevdpilo B 150

ETILTUXNUEVEG AT OELG
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa
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Ewova 6.7 : Tpa@iki) TapdoTtaon 6TATIOTIKWOV — Zevaplo B 150 emituynuéves attioetg

Apxelo kataypa@rg fast.log (IIAn0£otepoL evromiopévol kivéuvol)
04/29/2017-22:34:24.734348 [**] [1:2012843:3] ET POLICY Cleartext WordPress
Login [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1] {TCP}
192.168.2.203:38580 -> 192.168.2.20:80 [MAN}00¢g 125

04/29/2017-22:34:24.734348 [**] [1:2012888:3] ET POLICY Http Client Body contains
pwds= in cleartext [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1]
{TCP} 192.168.2.203:38580 -> 192.168.2.20:80 I1A1}00¢ 125
04/29/2017-22:34:40.782247 [**] [1:2014020:4] ET WEB_SERVER Wordpress Login
Bruteforcing Detected [**] [Classification: Attempted Information Leak] [Priority: 2]
{TCP} 192.168.2.203:38592 -> 192.168.2.20:80 I1A1}00¢ 6
04/29/2017-22:35:10.523193 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:

3] {TCP} 192.168.2.20:80 -> 192.168.2.203:38614 [1A1)00¢ 324
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

04/29/2017-22:35:10.523448 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:38614 -> 192.168.2.20:80 [1A1}00¢ 186

Onwg @alvetat amd tov Ilivaka 6.11 Kat& TNV €KTEAEON TOU GCUYKEKPLUEVOL
oevapiov To Suricata tav oe B€omn va EMOTTEVCEL KAL VA ATIOKWSIKOTIOMGEL TO GVUVOAO
Twv Takétwv 12937 , ou ouvvedpieg TCP €@Bacav T 157 , evw o Selking
tcp.reassembly_gap eixe LOALG TV Ty 4.

H Sadikaoia Tov Suricata kupavOnke oe yaunAd emimeda emeEepyaoTn)-UVNUNG EVW
oL K{v8UVOL IOV KAToypa@NKaAV avijKouv o) 0TV Katnyopia emerging-web_server
“ET WEB_SERVER Wordpress Login Bruteforcing Detected” mouv meplapfavel
VTOYPa@ES Y aduvapies kat embéoels Web Server 8) otnv katnyopia emerging-policy
“ET POLICY Cleartext WordPress Login” , “ ET POLICY Http Client Body contains pwd=
in cleartext” mouv mepapfavel vmoypa@Eg oxetikég pe v standard moALTKN
ac@aAeiag kat y) stream-events “SURICATA STREAM 3way handshake wrong seq
wrong ack” , “SURICATA STREAM 3way handshake with ack in wrong dir” mov

TEPAUPBAVEL VTIOYPAPES YL TNV POT] TOU TTPWTOKOAAoL TCP.

Metpntg T
Runtime 091 306
capture.kernel_packets 6116
decoder.pkts 6116
decoder.avg_pkt_size 394
tcp.invalid_checksum 0
tcp.sessions 151
tcp.reassembly_gap 8
detect.alert 470

Mivakag 6.14 : Ztatiotikd extédeong Suricata - Zevapio B 150 amotuxnuéves artroelg

Awadkaoia Suricata

Méyioto % CPU

Méyioto % Memory

1.0

17.8
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

Mivakag 6.15 : Méylotn xprion pviung - eme€epyaotr| amod to Suricata Zevéplo B 150

OTIOTUXNUEVEG KLTNOELG
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Ewova 6.8 : Tpa@kn Tap&otacn oTaToTIK®V — Zevdplo B 150 amotuxnuéves attioelg

fast.log (IIAn0£otepolL evromiopévol kivduvol)

04/29/2017-22:46:44.790507 [**] [1:2012843:3] ET POLICY Cleartext WordPress
Login [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1] {TCP}
192.168.2.203:38880 -> 192.168.2.20:80 IIAn00¢ 121

04/29/2017-22:46:44.790507 [**] [1:2012888:3] ET POLICY Http Client Body contains
pwd=in cleartext [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1]
{TCP} 192.168.2.203:38880 -> 192.168.2.20:80 I1A100¢ 121
04/29/2017-22:46:47.172950 [**] [1:2012997:4] ET WEB_SERVER PHP Possible http
Remote File Inclusion Attempt [**] [Classification: Web Application Attack] [Priority: 1]
{TCP} 192.168.2.203:38880 -> 192.168.2.20:80 I1A100¢ 121
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

04/29/2017-22:47:44.503151 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.20:80 -> 192.168.2.203:38914 [1A}00¢ 45
04/29/2017-22:48:14.043608 [**] [1:2014020:4] ET WEB_SERVER Wordpress Login
Bruteforcing Detected [**] [Classification: Attempted Information Leak] [Priority: 2]
{TCP} 192.168.2.203:38930 -> 192.168.2.20:80 I1A1}00¢ 9

Onwg @alvetat amd tov Ilivaka 6.13 Kat& TNV €KTEAEON TOU OUYKEKPLUEVOL
oevapiov To Suricata tav e B€omn va EMOTTTEVGEL KAL VA ATIOKWSIKOTIOMGEL TO GVUVOAO
TwV ToKETwy - 6116 , oL ovvedpleg TCP é@Bacav tig 151 , evw o Selkmng
tcp.reassembly_gap elxe LoALg TV T 8.

H Sadikaoia Tov Suricata kupavOnke oe yaunAd emimeda emeEepyaoTn)-UvuUnG EVW
0L K(VOUVOL IOV KaTAypA@NKAV avijKouv o) oTnV Katnyopla emerging-web_server
“ET WEB_SERVER Wordpress Login Bruteforcing Detected” , “ET WEB_SERVER PHP
Possible http Remote File Inclusion Attempt” mouv meplapufdvel VTIOYPaE@ES yia
advvapies xal embeoelg Web Server ) otnv katnyopia emerging-policy “ET POLICY
Cleartext WordPress Login” , “ ET POLICY Http Client Body contains pwd= in cleartext”
oV TEPAUPBAVEL VTIOYPA@EG OXETIKEG Pe TNV standard oAtk ac@oAeiag kot y)
stream-events “SURICATA STREAM 3way handshake with ack in wrong dir” movu

TEPAAUPBAVEL VTIOYPAPES YL TNV POT] TOV TTPWTOKOAAoL TCP.

Metpntrg Ty
Runtime 231378
capture.kernel_packets 1634179
decoder.pkts 1634179
decoder.avg _pkt_size 1022
tcp.invalid_checksum 7
tcp.sessions 607
tcp.reassembly_gap 147
detect.alert 1911

Mivakag 6.16 : Ztatiotikd extédeong Suricata - Zevapio I 150 emituxnuéves attioeLg
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

Awadikaoia Suricata

Méyioto % CPU Méyioto % Memory

8.3 17.9

Mivakag 6.17 : Méylotn xprion pviung - emegepyaotr| anod to Suricata Zevéplo I' 150

ETILTUXTUEVEG ALTIOELG
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Ewova 6.9 : Tpa@kn TapdotaoT oTatioTik®V — Zevapto I' 150 emtuxnuéves artroelg

Fast.log (ITAn06£oTtepoL evtomopévol kivduvol)

04/29/2017-17:41:15.516189 [**] [1:2210002:2] SURICATA STREAM 3way handshake
right seq wrong ack evasion [**] [Classification: Generic Protocol Command Decode]
[Priority: 3] {TCP} 192.168.2.203:52234 -> 192.168.2.20:21 [TAfj60¢ 56
04/29/2017-17:41:15.516401 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:

3] {TCP} 192.168.2.203:52234 -> 192.168.2.20:21 [IAY}00¢ 385
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

04/29/2017-17:41:15.517143 [**] [1:2010731:4] ET FTP FTP CWD command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:52234 -> 192.168.2.20:21 [IAn00¢ 149

04/29/2017-17:41:15.519997 [**] [1:2010737:2] ET FTP FTP NLST command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:52234 -> 192.168.2.20:21 [IA1}00¢ 150

04/29/2017-17:41:15.524734 [**] [1:2010740:2] ET FTP FTP STOR command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:52234 -> 192.168.2.20:21 [IA1}00¢ 150

04/29/2017-17:43:35.424989 [**] [1:2210016:2] SURICATA STREAM CLOSEWAIT FIN
out of window [**] [Classification: Generic Protocol Command Decode] [Priority: 3]
{TCP} 192.168.2.20:2575 -> 192.168.2.203:37074 IIA100¢ 66
04/29/2017-17:41:15.516917 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.20:21 -> 192.168.2.203:52234 [IAN}00¢ 461

Onwg @alvetat amd tov Ilivaka 6.15 Kat& TNV €KTEAEON TOU OUYKEKPLUEVOL
oevaplov To Suricata nTav oe Bomn va ATMOKWSIKOTOWOEL OAX TA TOKETA TIOU
emomtevoe 1634179, oL ouvvedpieg TCP £@Bacav Tig 607 evw o0 Selking
tcp.reassembly_gap elxe tnv tiun 147.

H Siadikaoia Tov Suricata kupavOnke oe xaunAd emimeda emeEepyaaTn-UVUNG EVW
ot kivéuvol Tov Kataypd@nkav aviikouv a) otnv katnyopla emerging-ftp “ET FTP FTP
CWD command attempt without login” , “ET FTP FTP NLST command attempt without
login”, “ET FTP FTP STOR command attempt without login” mouv meplapfavel
VTIOYPAPES Yo aduvapies, emBéoelg 11 Spactnpomta oxetikn pe FTP Server kat B)
otV katnyopia stream-events “SURICATA STREAM 3way handshake with ack in wrong
dir” , “SURICATA STREAM 3way handshake right seq wrong ack evasion” , “SURICATA
STREAM 3way handshake wrong seq wrong ack”, “SURICATA STREAM CLOSEWAIT FIN

out of window* ov TepAapBAVEL LTIOYPAPES YL TNV POT] TOL TIPWTOKOAAoL TCP.
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

Metpntig Ty
Runtime 21488
capture.kernel_packets 535032
decoder.pkts 535032

decoder.avg_pkt_size 113

tcp.invalid_checksum 9

tcp.sessions 28541
tcp.reassembly_gap 12974
detect.alert 81461

Mivakag 6.18 : Ztatiotikd extédeong Suricata - Zevapio I 30K amotuxnuéves aitroelg
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Ewova 6.10 : Tpa@ikn Tapdotaon otatioTikov — Zevdplo I' 30K amotuynuéves attioetg




Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

Awadikaoia Suricata

Méyioto % CPU Méyioto % Memory

33.2 18.5

Mivakag 6.19 : Méylotn xprion pviung - eme€epyaotr| amod to Suricata evéplo I' 30K

OTIOTUXNUEVESG KLTNOELG

fast.log (lIAn0£cotepoL evroTiopévol kivduvor)

04/29/2017-16:52:35.795937 [**] [1:2260002:1] SURICATA Applayer Detect protocol
only one direction [**] [Classification: Generic Protocol Command Decode] [Priority: 3]
{TCP} 192.168.2.20:21 -> 192.168.2.203:39490 [1A1}00¢ 17251
04/29/2017-16:52:35.811191  [**] [1:2100491:10] GPL FTP FTP Bad login [**]
[Classification: Potentially Bad Traffic] [Priority: 2] {TCP} 192.168.2.20:21 ->
192.168.2.203:39490 [IA1}00¢g 20786

04/29/2017-16:52:35.839572 [**] [1:2210002:2] SURICATA STREAM 3way handshake
right seq wrong ack evasion [**] [Classification: Generic Protocol Command Decode]
[Priority: 3] {TCP} 192.168.2.203:39508 -> 192.168.2.20:21 [1A}00¢ 5176
04/29/2017-16:52:35.839864 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:39508 -> 192.168.2.20:21 [1A1}00¢ 3442
04/29/2017-16:52:35.841459 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.20:21 -> 192.168.2.203:39508 [1A1}00¢ 16391
04/29/2017-16:54:31.732531 [**] [1:2210032:2] SURICATA STREAM FIN1 FIN with
wrong seq [**] [Classification: Generic Protocol Command Decode] [Priority: 3] {TCP}
192.168.2.203:59404 -> 192.168.2.20:21 [IAN}00¢g 2211

04/29/2017-16:54:31.733505 [**] [1:2210007:2] SURICATA STREAM 3way handshake
SYNACK with wrong ack [**] [Classification: Generic Protocol Command Decode]

[Priority: 3] {TCP} 192.168.2.20:21 -> 192.168.2.203:59408 I1A1}00¢ 776
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

Onwg @alvetat amd tov Ilivaka 6.17 Katd TNV €KTEAEON TOU OUYKEKPLUEVOU
oevapiov To Suricata nTav oe B€omn va AMOKWSIKOTOWoEL OAQ TA TOKETA TOU
emontevoe 535032, ot ouvvedpieg TCP nMtav ouvvodka 28541 esvw o Seiktng
tcp.reassembly_gap eixe avgnuevn tun 12974.

H Stadikaoia Tov Suricata kupdvOnke oe aveBacpéva emimeda emetepyaoTn)-LUviuUNG
gV oL Kivuvol TTou Kataypa@nKav avikouvv o) otnv katnyopia emerging-ftp “ GPL
FTP FTP Bad login” mou mepllapfdavel vmoypa@ss yw aduvapies , embeoelg 1
Spaotnplotnta oxetikn pe FTP Server, ) otnv katnyopla app-layer-events “SURICATA
Applayer Detect protocol only one direction” evey 6Aol oL vVTTOAOLTIOL AVI)KOUV OTNV
Katnyopia stream-events mov TepAAUBAVEL VTIOYPAPES YL TNV POT] TOU TIPWTOKOAAOL

TCP.

Metpntig Ty
Runtime 77268
capture.kernel_packets 5795
decoder.pkts 5795
decoder.avg_pkt_size 167
tcp.invalid_checksum 0
tcp.sessions 151
tcp.reassembly_gap 66
detect.alert 317

Mivakag 6.20 : Ztatiotikd ektédeong Suricata — Zevapio A 150 eTITUXUEVES ALTHOELS

Awadkaoia Suricata

Méyioto % CPU Méyioto % Memory

1.0 18.2

Mivakag 6.21 : Méylotn xprion pviung - eme€epyaotr] amod to Suricata Zevéplo A 150

ETILTUXNUEVEG ALTIOELG
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa
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Ewkova 6.11 : Tpa@ixn TapAoTaon oTATIOTIKOV — Zevdplo A 150 emituynuéves attioeLg

fast.log (IIAn0£otepol evromiopévol kivduvol)
04/29/2017-23:32:22.095348 [**] [1:2010937:2] ET POLICY Suspicious inbound to
mySQL port 3306 [**] [Classification: Potentially Bad Traffic] [Priority: 2] {TCP}
192.168.2.203:43228 -> 192.168.2.20:3306 [IAN}00¢ 35
04/29/2017-23:32:45.537848 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.20:3306 -> 192.168.2.203:43244 [IA1}00¢ 100
2017-23:34:01.086627 [**] [1:2210002:2] SURICATA STREAM 3way handshake right
seq wrong ack evasion [**] [Classification: Generic Protocol Command Decode]
[Priority: 3] {TCP} 192.168.2.203:43302 -> 192.168.2.20:3306 [IA1}00¢ 40
04/29/2017-23:34:01.086792 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:43302 -> 192.168.2.20:3306 [1A00¢ 99

Onwg @ailvetat amd tov Ilivaka 6.19 katd TNV €KTEAEON TOU OUYKEKPLUEVOL

oevapiov To Suricata nTav oe B€omn va ATOKWSIKOTOW)OEL OAX TA TAKETA TOU
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Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

emomtevoe - 5795,

tcp.reassembly_gap eixe Tiun 66.

ot ouvvedpieg TCP 7Mtav ouvvoAwka 151 evwy o Seiktng

H Stadikaoia Tov Suricata kupdvOnke oe xaunAd emimeda emeEepyaoTn-UVIUNG EVW

ot kivduvoL mov Kataypa@nkav avikouv a) otnv Katnyopia emerging-policy “ET

POLICY Suspicious inbound to mySQL port 3306” ov mepdapufavel mov meplapfavel

UTIOYPAQES OXETIKEG pe v standard oAk ac@alieiag evw OAoL oL LTIOAOLTIOL

QV|KOLV OTNV Katnyopla stream-events Tov MeEPAAUPAVEL VTIOYPAPES YIA TNV POT] TOU

TPWTOKOAAOL TCP.
Metpntig Ty
Runtime 61 598
capture.kernel_packets 4220
decoder.pkts 4220
decoder.avg_pkt_size 174
tcp.invalid_checksum 0
tcp.sessions 150
tcp.reassembly_gap 65
detect.alert 154

Mivakag 6.22 : TtatioTikd ektédeong Suricata — Zevdplo A 150 amtoTUXNUEVES ALTHOELS

Awadkaoia Suricata

Méyioto % CPU

Méyioto % Memory

1.0

18.1

Mivakag 6.23 : Méylotn xprion pviung - eme€epyaotr| amod to Suricata Zevdplo A amotuynuéveg

QLT OELS
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4500 . . . T I I I I
+ + capture.kernel_packets (long run)
+ tcp.sessions (long run)
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Ewkova 6.12 : Tpa@ikn TapdoTaon oTATIOTIKOV — Zevdplo A 150 amoTuxnpéVeS aIThoELS

fast.log (IIAn0<otepol evromiopévol kivduvol)
04/29/2017-23:45:49.697447 [**] [1:2010937:2] ET POLICY Suspicious inbound to
mySQL port 3306 [**] [Classification: Potentially Bad Traffic] [Priority: 2] {TCP}
192.168.2.203:43526 -> 192.168.2.20:3306 [IAN}00¢ 35
04/29/2017-23:46:02.720005 [**] [1:2010494:3] ET SCAN Multiple MySQL Login
Failures, Possible Brute Force Attempt [**] [Classification: Attempted Information Leak]
[Priority: 2] {TCP} 192.168.2.20:3306 -> 192.168.2.203:43534 IIA1}00¢ 29
04/29/2017-23:46:18.352444 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.20:3306 -> 192.168.2.203:43546 [1A100¢ 30
04/29/2017-23:46:18.352666 [**] [1:2210002:2] SURICATA STREAM 3way handshake
right seq wrong ack evasion [**] [Classification: Generic Protocol Command Decode]
[Priority: 3] {TCP} 192.168.2.203:43546 -> 192.168.2.20:3306 [1A1}00¢ 48

Onwg @alvetat amd tov Ilivaka 6.21 Katd TNV €KTEAEON TOU OUYKEKPLUEVOL

oevaplov To Suricata nTav oe Bomn va ATMOKWSIKOTOWOEL OAA TH TOKETA TIOU
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emomtevoe 4220, ot ovvedpleg TCP ntav ouvvodika 150 evw o Selkng
tcp.reassembly_gap eixe Tiun 65.

H Stadikaoia Tov Suricata kupdvOnke oe xaunAd emimeda emeEepyaoTn-UVIUNG EVW
ot kivduvoL mou Kataypa@nkav oviikouv a) otnv kKatnyopia emerging-policy “ET
POLICY Suspicious inbound to mySQL port 3306” ov mepdapufavel mov meplapfavel
UTIOYPAPEG OXETIKEG pe TnVv standard moAltikn ac@aleiag ) otnv katnyopia emerging-
scan “ET SCAN Multiple MySQL Login Failures, Possible Brute Force Attempt” mou
TEPAUPBAVEL VUTIOYPAPEG YL TOV EVTOTIOUO ETMAVOAAUBAVOUEVWY CAPWOEWV
TOPTWV/VTNPECLOV EVW OAOL 0L UTIOAOLTIOL AVI|KOUV OTNV KaTnyopla stream-events mov

TEPAAUPBAVEL VTIOYPAPES YL TNV POT] TOU TTPWTOKOAAoL TCP.

B) Extédeon Twv oevaplwv XWPLOPEVA OE TETPASEG , EMITUXNUEVES / ATTOTUXTHEVES

TPOoTAOELES
MetpnTig Ty
Runtime 10A 448
capture.kernel_packets 943046
decoder.pkts 943046
decoder.avg_pkt_size 163
tcp.invalid_checksum 14
tcp.sessions 56664
tcp.reassembly_gap 21556
detect.alert 135931

Mivakag 6.24 : TtatioTikd ektédeong Suricata - Zevdpia A,B,I'A 60.300 atOTUXNUEVES AULTHOELS
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1000000 . . . T T I
+ + capture.kernel_packets (long run)
e
++++ + + ftcp.sessions (long run)
A + + detect.alert (long run)
800000 +++ + + tcp.reassembly_gap (long run}
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+
+
+
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+
+
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400000 | ° |
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+
+
+

200000 | + .

700

Ewova 6.13 : Tpa@ik Tapdotaon otatioTikov — Zevapia A,B,I,A 60.300 amotuxnuévesg

QLT OELS

Awdikaoia Suricata

Méyioto % CPU Méyioto % Memory

39.4 21.7

Mivakag 6.25 : Méylotn xprion pviung - eme€epyaotr| anod to Suricata Zevépia A,B,I',A 60.300

QIO TUXTLEVES QULTTOELS

fast.log (ITAn0£otepol evromopévol kivduvol)

04/30/2017-12:08:01.977806 [**][1:2210016:2] SURICATA STREAM CLOSEWAIT FIN
out of window [**] [Classification: Generic Protocol Command Decode] [Priority: 3]
{TCP} 178.255.83.2:80 -> 192.168.2.3:1183 [1A1}60¢ 6488
04/30/2017-12:09:12.213269 [**] [1:2210045:2] SURICATA STREAM Packet with
invalid ack [**] [Classification: Generic Protocol Command Decode] [Priority: 3] {TCP}

192.168.2.203:60230 -> 192.168.2.20:80 1A1}006 15368
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04/30/2017-12:08:06.437729 [**] [1:2010937:2] ET POLICY Suspicious inbound to
mySQL port 3306 [**] [Classification: Potentially Bad Traffic] [Priority: 2] {TCP}
192.168.2.203:36174 -> 192.168.2.20:3306 [IAN}00¢ 35

04/30/2017-12:08:08.881736  [**] [1:2100491:10] GPL FTP FTP Bad login [**]
[Classification: Potentially Bad Traffic] [Priority: 2] {TCP} 192.168.2.20:21 ->
192.168.2.203:53014 [MA100¢g 20759

04/30/2017-12:08:15.160845 [**] [1:2101201:10] GPL WEB_SERVER 403 Forbidden
[**] [Classification: Attempted Information Leak] [Priority: 2] {TCP} 192.168.2.20:80 ->
192.168.2.203:47152 MA1300¢ 18951

04/30/2017-12:08:08.880092 [**] [1:2260002:1] SURICATA Applayer Detect protocol
only one direction [**] [Classification: Generic Protocol Command Decode] [Priority: 3]
{TCP} 192.168.2.20:21 -> 192.168.2.203:53014 I1A1}00¢ 16348
04/30/2017-12:08:08.891408 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.20:21 -> 192.168.2.203:53020 [1A1}00¢ 20088
04/30/2017-12:08:08.953134 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:53052 -> 192.168.2.20:21 [IAN}00¢ 6429
04/30/2017-12:08:19.473246 [**] [1:2010494:3] ET SCAN Multiple MySQL Login
Failures, Possible Brute Force Attempt [**] [Classification: Attempted Information Leak]
[Priority: 2] {TCP} 192.168.2.20:3306 -> 192.168.2.203:40510 IIAn}00¢ 29
04/30/2017-12:08:35.627258 [**] [1:2014020:4] ET WEB_SERVER Wordpress Login
Bruteforcing Detected [**] [Classification: Attempted Information Leak] [Priority: 2]
{TCP} 192.168.2.203:58614 -> 192.168.2.20:80 I1A1}00¢ 9
04/30/2017-12:12:35.631809 [**] [1:2012843:3] ET POLICY Cleartext WordPress
Login [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1] {TCP}
192.168.2.203:40642 -> 192.168.2.20:80 IIAn00¢ 111

04/30/2017-12:12:35.631809 [**] [1:2012888:3] ET POLICY Http Client Body contains
pwd= in cleartext [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1]
{TCP} 192.168.2.203:40642 -> 192.168.2.20:80 I1A}00¢ 111
04/30/2017-12:12:38.017714 [**] [1:2012997:4] ET WEB_SERVER PHP Possible http
Remote File Inclusion Attempt [**] [Classification: Web Application Attack] [Priority: 1]
{TCP} 192.168.2.203:40642 -> 192.168.2.20:80 I1A1}00¢ 111
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Onwg @alvetat amd tov Ilivaka 6.23 Katd TNV €KTEAEON TOU OUYKEKPLUEVOU
oevapiov To Suricata nTav oe B€omn va aAMOKWSIKOTOWoEL OAQ TA TOKETA TIOU
emontevoe 943046, oL ouvvedpieg TCP Mtav ouvvodlika 56664 evw o Seiktng
tcp.reassembly_gap elxe vymAn Tt 21556.

H Swadikacia Tov Suricata kupavOnke oe VPNAG emiTeSA EMEEEPYATTN-UVIUNG EVWD OL
Klvduvol TOU KATAypa@NKAV avinkouv a) oTnv Katnyopia emerging-policy mov
TeEPAaUBAVEL VTIOYPAPESG OYETIKEG pe tnv standard moAltik ac@aieiag ) otnv
Katnyopia emerging-scan TOU TEPAUBAVEL VUTOYPAPEG Yl TOV  EVIOTIOUO
EMAVOAAUBAVOUEVWV CAPWOOEWY TIOPTWV/VTNPECLWOV Y) 0TV Katnyopia emerging-ftp
OV TEPAAUPAVEL VTIOYPAPESG Yia aduvapies , emBECELS 1] SPACTNPLOTNTA CYETIKN UE
FTP Server 8)otnv katnyopia emerging-web_server mov mepAapAveL UTTIOYPAPES YL
advvapies kat emBeoelg Web Server, €) otnv katnyopia app_layer_events evw 6Aol ot
UTLOAOLTIOL OVI)KOUV OTNV Katnyopla stream-events mov TepAapBAVEL VTIOYPAPES YL

TNV poN TOL TPWTOKOAAoL TCP.

Metpntrg Ty
Runtime 241298
capture.kernel_packets 1698756
decoder.pkts 1698756
decoder.avg_pkt_size 1014
tcp.invalid_checksum 7
tcp.sessions 1403
tcp.reassembly_gap 179
detect.alert 3902

Mivakag 6.26 : TtatioTikd ektédeong Suricata - Zevdpla A,B,I'A 950 emtuxnUéVES ALTHOELS
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Awadikaoia Suricata

Méyioto % CPU Méyioto % Memory

12.3 18.2

Mivakag 6.27 : Méylotn xprion pvijung - eme€epyaotr| amod to Suricata Zevépla A,B,I,A 950

ETILTUXTUEVEG ALTIOELG

1800000 . T T T T I T
+ + capture.kernel_packets (long run)
+ + tcp.sessions (long run)
1600000 | + + detect.alert (long run) ]
+ tcp.reassembly_gap (long run)
1400000 + i
1200000 | s
1000000 + i
800000 :
600000 - i
400000 .
200000 + s
O s .....................i...........................i.............. T TN TN TR TT NTRI N T T T D AANAREIT Y| MTT T TIDAA T TAATN AN T TINTTT T ITARR TN INe (TN}
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Ewova 6.14 : Tpa@kn Tapdotaon oTatioTikov — Zevapla A,B,IA 950 emituxnuéves aLTioELg

fast.log (IIAn0£otepolL evromiopévol kivduvol)

04/30/2017-11:34:07.682986 [**] [1:2010937:2] ET POLICY Suspicious inbound to
mySQL port 3306 [**] [Classification: Potentially Bad Traffic] [Priority: 2] {TCP}
192.168.2.203:33374 -> 192.168.2.20:3306 [IAN}00¢ 35

04/30/2017-11:34:10.502033 [**] [1:2010731:4] ET FTP FTP CWD command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:50216 -> 192.168.2.20:21 I1A1}00¢ 148
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04/30/2017-11:34:10.505054 [**] [1:2010737:2] ET FTP FTP NLST command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:50216 -> 192.168.2.20:21 [IAn00¢ 150
04/30/2017-11:34:10.508797 [**][1:2010740:2] ET FTP FTP STOR command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:50216 -> 192.168.2.20:21 [IA00¢g 150
04/30/2017-11:34:16.745289 [**] [1:2012843:3] ET POLICY Cleartext WordPress
Login [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1] {TCP}
192.168.2.203:41030 -> 192.168.2.20:80 IMA1}00¢ 148
04/30/2017-11:34:23.354234 [**] [1:2012888:3] ET POLICY Http Client Body contains
pwd= in cleartext [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1]
{TCP} 192.168.2.203:41054 -> 192.168.2.20:80 I1A1}00¢ 148
04/30/2017-11:34:26.090002 [**] [1:2014020:4] ET WEB_SERVER Wordpress Login
Bruteforcing Detected [**] [Classification: Attempted Information Leak] [Priority: 2]
{TCP} 192.168.2.203:41062 -> 192.168.2.20:80 I1A1}00¢ 7
04/30/2017-11:34:20.130604 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.20:21 -> 192.168.2.203:50244 [1A1}00¢ 886
04/30/2017-11:34:20.130897 [**] [1:2210002:2] SURICATA STREAM 3way handshake
right seq wrong ack evasion [**] [Classification: Generic Protocol Command Decode]
[Priority: 3] {TCP} 192.168.2.203:50244 -> 192.168.2.20:21 [1A1)00¢ 82
04/30/2017-11:34:20.131356 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:50244 -> 192.168.2.20:21 [IA1}00¢ 704
04/30/2017-11:34:21.996308 [**] [1:2210020:2] SURICATA STREAM ESTABLISHED
packet out of window [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:58584 -> 192.168.2.20:2868 [1A1}00¢ 1082

Onwg @ailvetat amd tov Ilivaka 6.25 Kat& TNV €KTEAEON TOU OUYKEKPLUEVOL
oevaplov To Suricata nMTav oe BEomn va ATOKWSIKOTOWOEL OAX TA TAKETA TOU
emomtevoe - 1698756, o1 ovvedpieg TCP ntav ovvodika 1403 evw o Seiktng
tcp.reassembly_gap eiyxe tiun 179.

H Swadikaoia tov Suricata kupdvOnke oe xaunAd emimeda emefepyaoTn-UvNuUng eVw

ot kivéuvol Tov Kataypd@nNKav avinkouv o) otnv katnyopia emerging-policy mov
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mepAapBavel voypa@Eg oxeTikeg pe tnv standard moAltik aoc@adeiag ) otnv
katnyopila emerging-ftp mov meplapfavel vmoypa@Es yir aduvvapieg , emBéoelg M
Spaotnpotnta oxetikny pe FTP Server y) otnv katnyopia emerging-web_server, mov
mepllapfavel vmoypa@Eg yia aduvvapieg kol emiBbeoelg Web Server, evw 6Aot ot

UTIOAOLTIOL AVIIKOUV GTNV KaTtnyopia stream-events mov MePAAUBAVEL VTIOYPAPES YA

TNV Po1 TOL TTPWTOKOAA0L TCP.

Y)EktéAeon twv oevapiwv mapaAAnia

Metpntig Ty
Runtime 271488
capture.kernel_packets 2582437
decoder.pkts 2582437
decoder.avg_pkt_size 723
tcp.invalid_checksum 19
tcp.sessions 61388
tcp.reassembly_gap 5302
detect.alert 106604

Mivakag 6.28 : TtatioTikd ektédeong Suricata - Zevdpla A,B,IA 61250 emituxnuéveg

/QTIOTUXNUEVES ALTNOELS

Awadikaoia Suricata

Méyioto % CPU

Méyioto % Memory

18.3

19.2

Mivakag 6.29 : Méylotn xprion pviung - eme€epyaotr] amo to Suricata - Zevapia A,B,IA 61250

ETIITUXNUEVES /ATIOTUXTLEVES ALTTOELS
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3000000 . . T T I I I I
+ + capture.kernel_packets (long run)
+ tcp.sessions (long run)
+ detect.alert {long run)
2500000 + + tcp.reassembly _gap (long run)  H
2000000 s
1500000 + i
1000000 | |
500000 - i
P i S

0 200 400 600 800 1000 1200 1400 1600 1800

Ewova 6.15 : Tpa@ikn Tapdotaon oTatioTikov — Zevapia A,B,I,A 61250 emituxnuéveg

/UTIOTUXTUEVEG ALLTT|OELG

fast.log (ITAn0£otepol evromopévol kivduvol)

04/30/2017-01:06:54.282232 [**] [1:2012843:3] ET POLICY Cleartext WordPress
Login [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1] {TCP}
192.168.2.203:50254 -> 192.168.2.20:80 IMA1}00¢ 298

04/30/2017-01:06:54.282232 [**] [1:2012888:3] ET POLICY Http Client Body contains
pwds= in cleartext [**] [Classification: Potential Corporate Privacy Violation] [Priority: 1]
{TCP} 192.168.2.203:50254 -> 192.168.2.20:80 I1A1}00¢ 298
04/30/2017-01:06:55.022922 [**] [1:2010937:2] ET POLICY Suspicious inbound to
mySQL port 3306 [**] [Classification: Potentially Bad Traffic] [Priority: 2] {TCP}
192.168.2.203:54302 -> 192.168.2.20:3306 [IAN}00¢ 67

04/30/2017-01:06:57.570967 [**] [1:2210000:2] SURICATA STREAM 3way handshake
with ack in wrong dir [**] [Classification: Generic Protocol Command Decode] [Priority:

3] {TCP} 192.168.2.20:80 -> 192.168.2.203:50260 [1A1}00¢ 5002
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04/30/2017-01:06:57.571347 [**] [1:2210010:2] SURICATA STREAM 3way handshake
wrong seq wrong ack [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:50260 -> 192.168.2.20:80 [IAN}00¢ 2920
04/30/2017-01:06:57.579423 [**] [1:2210016:2] SURICATA STREAM CLOSEWAIT FIN
out of window [**] [Classification: Generic Protocol Command Decode] [Priority: 3]
{TCP} 192.168.2.20:80 -> 192.168.2.203:50260 [1A1}00¢ 2083
04/30/2017-01:06:57.584057 [**] [1:2101201:10] GPL WEB_SERVER 403 Forbidden
[**] [Classification: Attempted Information Leak] [Priority: 2] {TCP} 192.168.2.20:80 ->
192.168.2.203:50262 [IA1)00¢g 28129

04/30/2017-01:06:57.809297 [**] [1:2009749:4] ET SCAN Unusually Fast 403 Error
Messages, Possible Web Application Scan [**] [Classification: Attempted Information
Leak] [Priority: 2] {TCP} 192.168.2.20:80 -> 192.168.2.203:50312 I1A1}00¢ 1623
04/30/2017-01:07:00.609040  [**] [1:2100491:10] GPL FTP FTP Bad login [**]
[Classification: Potentially Bad Traffic] [Priority: 2] {TCP} 192.168.2.20:21 ->
192.168.2.203:38592 [IAN}00¢ 28414

04/30/2017-01:07:00.711496 [**] [1:2210002:2] SURICATA STREAM 3way handshake
right seq wrong ack evasion [**] [Classification: Generic Protocol Command Decode]
[Priority: 3] {TCP} 192.168.2.203:38676 -> 192.168.2.20:21 [1A1}00¢ 2254
04/30/2017-01:07:05.071664 [**] [1:2014020:4] ET WEB_SERVER Wordpress Login
Bruteforcing Detected [**] [Classification: Attempted Information Leak] [Priority: 2]
{TCP} 192.168.2.203:52844 -> 192.168.2.20:80 I1A1}00¢ 10
04/30/2017-01:07:08.123697 [**] [1:2010494:3] ET SCAN Multiple MySQL Login
Failures, Possible Brute Force Attempt [**] [Classification: Attempted Information Leak]
[Priority: 2] {TCP} 192.168.2.20:3306 -> 192.168.2.203:57080 IIAn}00¢ 27
04/30/2017-01:07:03.087946 [**] [1:2010731:4] ET FTP FTP CWD command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:40308 -> 192.168.2.20:21 [IAn00¢ 150

04/30/2017-01:07:03.093557 [**][1:2010737:2] ET FTP FTP NLST command attempt
without login [**] [Classification: Attempted Information Leak] [Priority: 2] {TCP}
192.168.2.203:40308 -> 192.168.2.20:21 [IAn00¢ 150

04/30/2017-01:07:03.103168 [**] [1:2010740:2] ET FTP FTP STOR command attempt
without login [**] [Classification: Attempted Information Leak]| [Priority: 2] {TCP}
192.168.2.203:40308 -> 192.168.2.20:21 [IA1}00¢g 150
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04/30/2017-01:07:25.103424 [*¥] [1:2210020:2] SURICATA STREAM ESTABLISHED
packet out of window [**] [Classification: Generic Protocol Command Decode] [Priority:
3] {TCP} 192.168.2.203:59802 -> 192.168.2.20:9599 I1A1}00¢ 1704

Onwg @alvetat amd tov Ilivaka 6.27 KATA TNV €KTEAEON TOU OUYKEKPLUEVOL
oevapliov To Suricata nTav oe Bomn va ATOKWSIKOTOWOEL OAX TA TOAKETA TOU
emontevoe 2582437, ot ouvvedpieg TCP Ntav ouvvoAdika 61388 evwy o Seiktng
tcp.reassembly_gap eixe tiun 5302.

H Swadikaoia Tou Suricata kKupavOnke o€ HETPLA ETITESA EMEEEPY AT TN -UVI TG EVWD OL
Klvduvol TOU KATAypa@NKAV avinKouv a) oTnVv Katnyopia emerging-policy mov
TeEPAAUBAVEL VTIOYPAPESG OXETIKEG pe tnv standard moAltik ac@aieiag ) otnv
Katnyopia emerging-ftp, mov meplapfavel vmoypa@és ywx aduvvapies , emiBEoelg 1
Spaotnpotnta oxetikny pe FTP Server y) otnv katnyopia emerging-web_server, mov
mepAapBavel VTTIOYPaEES Yl aduvapies kat emiBeoelg Web Server, §) otnv katnyopla
emerging-scan mov MEPAAUPAVEL VTIOYPAPESG VLA TOV EVTOTILOUO EMAVUAAUBAVOUEVWV
COPWOEWY TOPTWV/UTMPECSLOV €VW OAOL OL VUTOAOLTTOL QVIIKOUV OTNV Katnyoplo

stream-events Tov TEpAXUBAVEL UTTOYPAPES VLA TNV POT| TOV TTPWTOKOAA0L TCP.
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6.4 TUYKEVTPWOTIKOL TTIVAKEG

EktéAeon oevapinv pepovopéva

Tevaplo - Memory | CPU | Runtime | Captured TCP Detected | Tcp_reassembly_gap
ETIITUXM LEVEG/ATIOTUX LEVES % % sec Kernel Sessions Alerts counter
QLTI OELG Packets
A- 500 emituxnpéveg 18.6 1.7 694 40939 502 3847 43
QLTI OELG
A- 30K amotuympéveg 23.1 18.6 291 387416 27996 50861 4877
QLTI OELG
B- 150 emituxnpéveg 18.2 1.3 429 12937 157 821 4
QLTI OELG
B- 150 amotuxnpévesg 17.8 1.0 990 6116 151 470 8
QLTI OELG
A- 150 emtuympévesg 18.2 1 446 5795 151 317 66
QLTI OELG
A- 150 amotuympéveg 18.1 1 419 4220 150 154 65
QLT OELS
- 150 emituympéveg 17.9 8.3 1417 1634179 607 1911 147
QLT OELS
- 30K amotuympéveg 18.5 33.2 168 535032 28541 81461 12974
QLT OELS
TUvola 4854 2626634 | 58255 139842 18184

Mivakag 6.30 : Ztatiotikd Mviung/Eme€epyaotn/Suricata - Ektédeon oevapiowv pepovapéva

Ao Tov Tapamavw mivaka SLakpivoupEe OTL OL HEYLOTES TIUEG 0TO T0000TO TG CPU
IOV KATAVOAMVETAL A0 TO Suricata, ep@avifovtal KATd Tnv eKTEAEOT) TwV oevapiwv A
(30K amotuynuéves armoelg) kat I' (30K amotuxnuéves attnoelg) pe Tipég 18.6% xoat
33.2% avtiotoya. Ta 600 mpoavagepBévta oevdapla TAPoOLOLA{oUV ETIONG TOV
HeyaAUTepo aplOpd aviyvevpévwv kivdvwyv (50861 kivduvol ylax to oevdaplo A kat
81461 ywax 1o oevaplo ') evw yL autd Ta oevapla 0 HETPNTNG tcp_reassembly_gap
TapovoLaletal WSlaitepa avinuévog , pe Tipég 4877 ya to oevaplo A kat 12974 yua to

oevaplo I
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EkTéAeon TwV oevapiov XwpLopéva o€ TETPASES , ETITUXTUEVES / ATIOTUXTLEVEG TIPOOTIADELEG

Tevaplo -

ETIITUXM LEVEG/ATIOTUX LEVES

QLTI OELG

Memory

CPU

Runtime

sec

Captured
Kernel

Packets

TCP

Sessions

Detected
Alerts

Tcp_reassembly_gap

counter

A- 30K amotuxnpéveg

QLTI OELG

A- 150 amoTtuXMHEVES

QLTI OELG

- 30K amotuymuéveg

QLTI OELG

B- 150 amotuymuéveg

QLTI OELG

21.7

39.4

644

943046

56664

135931

21556

A- 150 emrtuxnpéveg

QLTI OELG

A- 500 emituxnpéveg

QLTI OELG

B- 150 emituympéveg

QLT OELS

I'- 150 emituxnpéveg

QLT OELS

18.2

12.3

1469

1698756

1403

3902

179

ZUVoAa

2113

2641802

58067

139833

21735

TETPABEG ETMITUXNUEVES / ATIOTUXTUEVES ALTTOELS

Mivakag 6.31 : Ztatiotikd Mviung/Eme€epyaoty/Suricata - Ektédeon oevapiowv xwplopéva o

ATto Tov TTapamdvew Tivaka elval EPPavEG OTL OL HEYLOTES TIUEG 0TO TOo0oTO TG CPU

IOV KATAVAAWVETAL aTtd TO Suricata, EL@AVI(OVTAL KATA TNV EKTEAECT] TWV GEVAPIWV

pe amotuyxnuéves attnoelg , pe T 39.4%. Ta oevapla pe AmOTUXNUEVEG QUTNOELS

TAPOVGLALOVV ETIONG TOV LEYAAVTEPO APLOUO aviXVELUEVWY KIVOUVWY - 135931 evw Y

Ta (Sl oevapla 1 T Tov HeTpn T tep_reassembly_gap elvat g taéews Tov 21556.
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EktéAeon twv oevapiowv mapdAinia

Tevaplo -

ETIITUXM LEVEG/ATIOTUX LEVES

QLTI OELG

Memory

CPU

Runtime

sec

Captured
Kernel

Packets

TCP

Sessions

Detected
Alerts

Tcp_reassembly_gap

counter

A- 30K amotuxnpéveg

QLTI OELG

A- 150 amoTtuXMHEVES

QLTI OELG

- 30K amotuymuéveg

QLTI OELG

B- 150 amotuymuéveg

QLTI OELG

A- 150 emrtuxnpéveg

QLTI OELG

A- 500 emituxnpéveg

QLTI OELG

B- 150 emituympéveg

QLT OELS

I'- 150 emituxnpéveg

QLT OELS

ZUVoAa

19.2

18.3

1668

2582437

61388

106604

5302

Mivakag 6.32 : Ztatiotikd Mviung/Eme€epyaoty/Suricata - Ektédeon oevapiowv mapdAinia

0 mapamAvw TIVOKAG ATMOTUTWVEL OTL KATA TNV €KTEAEOT Kol Twv 8 oevapiwv

Sev Eemepvael to 19.2 kat 18.3% avtiotoya.

TAPAAANAQ TO TOG00TO TG UVNUNGS kat thg CPU mov katavaiwvetal amd to Suricata
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Extéleon Runtime | Captured TCP Detected | Tcp_reassembly_gap
oevaplwv sec Kernel Sessions Alerts counter
Packets
Mepovwpéva 4854 2626634 58255 139842 18184
Xwplopeva og 2113 2641802 58067 139833 21735
TETPASES
MapdAAnAa 1668 2582437 61388 106604 5302

Mivakag 6.33 : Ztatiotikd Ektédeong Zevapiowv Zuykpltikd

Amé Tov mapamavw mivaka SlakpiveTal OTL eV 0 aplOpds Twv TAKETWV OV

eMOTITEVONKAV amd To Suricata aAAd kot o aplOpog twv ovvedpiwv TCP eival

TIAPATIAT|OLOL YIX TIG TPELG TIEPLTITWOELS EKTEAECTG , TOGO 0 APLOUOG TWV AVIXVEVLUEVWV

KWvSUVWwV 000 KaL 1) TIUT TOVL HETPNTN tcp_reassembly_gap sival apkeTtd pkpoOTEPA KATA

TNV EKTEAEOT) TWV CEVAPIWV TTAPAAANACL.

Extedwvtag ta oevapla mapdAAnAa , €ival O A0@AAEG VA UTIOAOY(COUUE TNV

amdédoomn tou Suricata otnv povada Tou XPOVOU. ZUUE®WVA HE TNV TWUN Tou SelkTn

captured kernel packets kat tov runtime , vtoAoyi{ovpe 6Tt To Suricata tav oe B€om va

emomtevoel ~ 1548 makéta 1o SeutepoAlemto yia éva cvvoAo 18837 umoypa@wv Tov

@OPTWONKAV KATA TNV Evapér Tov.
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6.5 Ileplopiopot

Me okomd v peTpnon ¢ anddoong Tov gpyaisiov Suricata, 6cov a@opda kivnon
IOV TIPOEPXETAL OTO ECWTEPLKO SIKTLO, XpMOLLOTIOM ONKE TAAXLAG TEXVOAOYING CUOKELN
hub tayOmtag (10Mbit/s) , n omola emitpémel TV pHeTAd00ON TNG KIVNONG O OAEG TIG
SlaBEoeg TOPTES.

XpnowomomBnkav 3 eikovikeg punyavés (Windows 2008 R2 , Ubuntu Server 16.10 ,
Ubuntu Desktop 16.04) ot mAat@opua VMware Workstation Pro 12. llapaAAnAa, oTig
ELKOVIKEG UNXAVEG @OopTwONKav oL odnyol kot Ta epyodreia VMware tools g
OUYKEKPLUEVNG TAATPOPUAG EVW TAPAAANAN EYKATACTAONKAV OAEG OL TIPOTELWVOUEVES
avaBabuioels Twv AEITOVPYIK®V OLUOTNUATWY. Ol EIKOVIKEG pnxaveg SlaBetav
aVeEAPTNTN KAPTA SIKTUOL, N TaYVLTNTA TNG omolag pvBuiotnke ota 10Mbit/s ya
AGYyouG cupfatoTnTag e TNV cvokeun hub evw amevepyomonbnke to IPv6 oe 0Aeg TIg
KAPTES SIKTVOV.

AOYw Tov OTL N avamapaywyr SIKTVAKNG kKiviiong vPMAoU OYKoU, Sev elval EQIKTN O€
Eval IKPO TOTIKO S{KTLO, TPOTYWNONKE VA TIPAYUATOTIOMOOUV HETPNOELS KATW OO
OUYKEKPIUEVEG OUVONKEG - CEVAPLA, £TOL WOTE TA ATMOTEAEOUATA VA EVAL OGO TOV
Suvatov mo akplPr). ZuyKEKPLUEVA, apXIKA avamTtuxOnkav 4 Sla@opeTikd oevapla
(scripts) mov mapovoidlovtal oto [Mapdpmmua A oe yYAwooa python (ékSoon 2.7.12) ,
Ta omola avamapdyovv TCP kivnon kat ektedoVv emituxnuéva artipuata HTTP, FTP,
MySQL kat 0TtV oUVEXELX [LE TNV KATAAANAN TPOTIOTIONOT) TOUG avamtuxOnkav 4 akopa
OEVAPLA TIOV EKTEAOVV QTTOTUXTUEVA QLTUOTO YIA TA (5l TIPWTOKOAAQL.

Yto Suricata @optwOnke 1 GLAAOYT VTIOYpaPWV NG eTtalpelag Emerging Threats 1
omoia eival StaBéoun xwpis cuvdpoun evw To Suricata ekTEAEOTNKE O0€ AsLTovpyla
AF_PACKET, o tomog tou cluster yiax tnv ovykekpluévn Aettovpyio pubuiotnke oe
cluster_flow evw to Offloading otv kapta Sikthov Tov eykatactdOnke to Suricata
amevepyomomOnke. O 061yo6G ™S kKApTAG SIKTVoL oTNV (Sl pnxavy Sev vtooTpile TV

pUOuLoM TwV ovpwv RSS.
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6.6 Lvotaocelg MeAdovtikng Epevvag

[Ipoxewévou va gAéyfovpe tnv amddoorn Touv epyaAeiov Suricata 0To €0WTEPLKO
Siktvo avamapayoape TCP kivnon HTTP,FTP & MySQL exteAwvtag python scripts amo
pio Ty Tpog éva TPoopLlopo. MeAAOVTIKEG Epeuveg Ba HTTOPOVOAV VA AVATIAPAYOLV
UEYQAAUTEPO OYKO Kivnomg, N omoia Ba meplAaufAavel TEPLOCOTEPA TIPWTOKOAAX OTIWG
kat UDP makéta, amd TePLocOTEPEG MNYEG TPOG TEPLOGOTEPES TOV 1 TpoopLopovG,
TIPOKELUEVOL Vi EAEYXTEL N AetTovpyia kat ) amddoomn evog IDS cuoTpatog.

Emiong, ywa Ttoug okomoUg TngG MopovoaS HUETATTUXLAKNG SlatplPng to Suricata
EYKATAOTAONKE O€ ELKOVIKT PNV e AelToupYiko cVotnua Ubuntu Server kot mupriva
Linux 4.8. Oa Ntav akpws evSla@EpPov, HEAAOVTIKOL EPEVLVNTEG va GLUYKPIvouv TNV
amddoon kal Aettovpyia evos IDS cvotruatog TuTov Suricata TOG0 yla SLA@OPETIKA
AELTOVPYIKA OUOTHHATA 000 KAl YA SLX@OPETIKOVG TUPNVEG, €AV TPOKELTAL YlX
ovotnuata mov Bacilovtal o Asttovpyikod TUTov Linux. [TapdAinAa, Oa pmopovoav va
ouvykplBoUv mapopola cvotnuata IDS mou €xouv eykataoTabEl O EKOVIKEG Kol
(PUOIKEG  UNXAVEG, @OV elval YvwoTo OTL 1) TeYvoAoyla NG E€KOVIKOTONONG
(virtualization) €xel avtiktumo otV amdédoon Tov SiKTVOoV.

0 vmepPoAkoG aplBUdG EVTOTIIOUEVWY KIVEUVWY TIOU aOoPoVV TNV pon SeSopévwy
Kal Kataypa@nkav amd To Suricata xpnlel MEPLOCOTEPNG £pELvaAS , APOV OTWG
amodeiytnke oL Kivéuvol avtol Tav aAAnAévdetol pe Tnv teyvoloyia touv Receive Side
scaling. ‘OAgg ol GUYXPOVEG KAPTES KL OL AVTIGTOLYOL 081 YOl TOUG €XOUV EVEPYOTIOUEVT|
v Asttovpyla Touv RSS kal 1o yeyovog autd Tpémel va Anedel vmoyn kat va
TapapeTpomomn0el katdAAnAa oe ocvotiuata IDS. Emiong, to Suricata ekteAéotnke o€
Aettovpyla AF_PACKET, evw o TUTOG Tou cluster yw Tnv ouykekplpuévn Aettovpyia
pvBuiotnke o€ cluster_flow. To Suricata vmootnpilel akoua 4 Sla@opPeTIKOVS TUTIOVG ,
cluster_round_robin,cluster_cpu,cluster_ gm «kat cluster_random otnv AetTtovpyia
AF_PACKET mov xp1{ouv HEAAOVTIKTG LEAETTG AVAPOPLIKA UE TNV ATOS00T] TOUG.

TéAog, Yl TOUG OKOTIOUG TNG TAPOVCHG UETATITUXLAKNG SlatplPng evepyomoubnke
Evag Heyadog aplBpdg vmoypa@wyv oto Suricata. MeAAOVTIKEG Epevuveg Ba pmopovoay va
EO0TIAO0VV OTO €60¢ TWV VUTOYPAP®WV TOU EMUPEPOVYV UEYRAVTEPO KOOTOG OE

ovotnuata IDS ava@opikd pe TNV vToAoYLoTIKY oyL ( emeEepyaoTi§ — Lvnun).
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Ke@aiawo 7

AZl0A0YN 01 ZVOTNUATWV
Aviyvevonc EtefoAwv (IDS)

7.1 Zxetikég Epyaoieg

H a&lodoynon Zvotnuatwyv Aviyvevongs ElofoAwv (IDS) €xel amoteAéoel avTikeipevo
UEAETNG OEIPAG HEAETWV TOU €&Nyav OPLOUEVA ONUAVTIKA OCUUTEPACUATO. TN
OUYKeKpLUEVN evonta, Oa kataBfAnOel mpoomdbela va ATEIKOVIOTOUV TA OTOLXEl
OPLOPEVWV €E AUTWV WOTE VA SLAUOPPWOEL Pl CAPNG EIKOVA AVAPOPLIKA HE TO POAO
Twv IDS otV mpootacia SIKTVWV Kol CUGTNUATWY KAAQ KAl OL TUXOV ASUVAUIEG TOUG
Tov Xp1ndouv BeAtiwong.

Ot Cunningham,Lippmann,Fried[130] a§loAdynoav T XpnoLOTNTA TWV ZUOTNHATWV
Aviyvevong EwoBoiwv (IDS) ommv mBavotnta evromiopov emBeoewv (Pd) kat v
mlavoTTa €kboong Pevdovg eldomoinong (Pr). Ta edopéva g meptodov Sokipwv
Twv IDS agopovoav 6TV amooToAn apxelwv HECwW TOL SIKTUOUL TA OTIOlX TO CUCTNUA
KaAovoe va aflodoynoel wg emikiviuva 1) urn. Ot CUYKEKPLUEVOL HEAETNTEG UE TIG SOKLUES
eMBEcewV TOV Stevrjpynoav yia v a&loAdynon twv IDS katdpbwoav ws éva Babuo va
TIPOCGOOLWOOVV TN AELTOVPYIA VOGS SIKTUOU KAl TwV EMOECEWY TTOV UTTOPEL Vo SeXTEL
Q01600, OTIWGS TOVIOAV, 0€ KAOE TIEPITITWOT, 1) AELTOVPYIKOTNTA KAL ATTOSOTIKOTN T EVOG
OLOTNUATOG aviyvevons elofoiwv Ba Tpémel va afloAoyeital o€ TOG0 GE PUGLOAOYIKY)
600 kat og “emBeTkn” kivnon Siktvov. Ta Sedopéva kateédel&av O6TL Ta IDS av kot
EVTOTILOAV OAEG TIG TILOAVES ETIOEGELG WOTOCO EUTIEPLEIYAV EVA LEYAAO TTOGOGTO PEVLSWV
eldomomoewv. Emiong, amdé v a&oAdynon twv 8éka (10) ovvoAwkd IDS mou
EMAEXONKY, TpoékuPe OTL ekelva mov elyav oxediaotel pe Baon v TeEAsvTaia
SltaBéoun texvoloyla, Tapyayav o ac@oAr] ATOTEAECUATAL.

Ot Alhomoud,Munira,Pagna[109] pe ™ oelpd Toug afloAdynoav ta IDS otnv mapoxn
TPOOTACIAG EVavTL KaKOBovAwy emBéoewv. I'ia TNV Tpaypatomoinon g LEAETNG TOUG
emédegav to Snort (v2.9.0.4) kat to Suricata (v1.0.2).H oepd kat to €i60g Twv eA&yywv

IOV TPAYHATOTOWONKE oTar ouykekpipeva IDS ftav ta (Sla pe avtiotolyeg pubuioelg
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TWV CUYKEKPLLEVWV AOYIOUIKWVY. ATIO TX OTOLYElX IOV CUYKEVTPWOAV Kal BAceEl TwV
EAEYXWV TIOU TIpAYHATOTIOMOoAV TIPOEKLYPE OTL KAl Tat U0 AOYLOULIKA avTamokpOnkav
OTNV TIPOCTAC(A TOV GUOTNUATOS e VYNAG eTtiTteda amdS00M G KAL EVTOTILOHOV ATIEAWY
aV KoL YXPNOLLoToloVoaV SLa@OPETIKEG OGLAAOYEG vToypa@wv. Ta k&Be Aoylopiko
AELTOVPYNOE ATOSOTIKOTEPA AVAAOYQ UE TNV TAATPOPUX, HE TNV TAAT@OpUa Linux va
amoTeAel Bavikn emAoyn yla To Suricata avefaptnTa amd TV TaVTNTA TOU SIKTUOU
eV BaviKN TAAT@Opua Yl To Snort amoteAel to FreeBSD yia taxvtntes €éwg 750 Mbps
kat FreeBSD yia taxvtntes peyaivtepes touv 1,5 Gbps.

O1 Salah,Khiaty,Ahmed[131] Sievijpynoav pia Telpapatikny aloAdynon Kol cUYKPLoT
™m¢ amodoong tou Snort Otav Asttovpyel oto TAaiclo 8Vo (2) Sla@OpPETIKWY
Aettovpyikwv ocvotnuatwyv (Windows 7, Windows Server 2008) vmo Sla@opeTiké
SLHOPPWOELS TOU CUOTIHATOG AVAPOPLKA UE TOV EMEEEPYAOTI). ATIO TA OTOLXELX TIOV
OUYKEVTPpWOaV TPOoEKLYPE apykd OTL 1 amdédoon Tou Snort oto TAAlOO0 TWV
KakOBovAwv emBécewv kwvnbnke oe vYPNAG emimeda AAAd  TAPOUCLACTNKOV
Staopomomoets. Eldikotepa, amodelxOnke 6TL To Snort o€ epfdArov SMP (Symmetric
Multiprocessor) mapovolalel onuavTiKd KaAvtepn anddoon amd 6,TL o€ TepBdAiov UP
(Uniprocessor). To ovuykekpiévo otolxelo xatadeikviel otL 1 amodoon &vog IDS
€CAPTATAL ATIO TO AELTOVPYLKO CUOTNHA AAAG KAL TO XUPAKTNPLOTIKA TOU EMEEEPYAOTN)
IOV EMAEYETAL YLK TNV EYKATACTACT QUTOV.

0 MmaAng [132] ota mAaiowx aloddoynong twv IDS, Sleviipynoe OUYKPLTIKESG
UETPNOELS aVAPOPIKA UE TNV akpifela aviyvevong tous. EdikoTepa, oL OLUYKPLTIKESG
UETPNOELS TipaylaTomombnkay e tn xpnomn 6Vo avayvwplopévwy IDS, Tou Snort kot
Tov Suricata. Ta otolyela ota ool BAcioTNKE YA TNV ATMOTIUNOT TWV CUYKEKPLUEVWV
epyaieiwv oe Bépata emomteiag TG e€epyduevns kivnong Siktvov Ntav o Pabudg
KAALVYPNG Evavtl yVwoTwV EemBECEWYV HE TN XPNON OLAAOYNG ULTOYPAP®YV, Ol
SUVATOTNTES KAL TILOAVOTNTES AVIXVELONG KUL AVAYVWPLONG EMOEGEWV AELOTIOLWVTAS TO
epyadelo Pytbull, ot mBavotnTeg aviyvevong emBEécewv OV XPNOLLOTIOLOVV TEXVIKEG
ATOPUYNG aviYVeELONG KoL 1] avToxn EvavTl eMBECEWV TOPAWOTG LLE TTAPAY WY LEYAAOV
TANO0vVG Pevdwg BeTikwv eldomomoewv. I'ia v afloAdynon twv ocvykekpipuévwy IDS
oxebldoKay Kol mpaypatomomnkav emavoaAapBavopeveg SokIUEG HECW TNG
Snuovpylag  OUYKPICIUWYV  TOCOTIKWY  HETPNOEWV. ATMO TA OTOlEl OV
OLYKEVTPWONKAVY, TPOEKLPE ONUAVTIKY AELTOUPYLKN] OHOLOTNTA TOU Snort KoL Tou

Suricata (TapaUETPOTIONOT, VTIOYPAWPES K.&.) He Baokd onpeio Stagopotmoinong tov
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Suricata v alomoinon TOU TMOAVVNUATIKOU TPOYPAUUATIOHOV OTNV aviyvevon.
Qot600, To Suricata votepel évavil tou Snort oto emimedo alomoinong Twv
VTIAPXOVTWV VTIOYPAPWV. ATIO TNV TEPAUATIKY oVYKPLOT TWV oTolXElwv avéKue OTL
kat Ta 6Vo IDS evtomifouv dueoa kat pe akpifela evdexopeves KakOBovAeg emBECELS pe
To Snort va vmeptepel EAAPPWS 0 EMITMESO AMOTEAECUATIKOTNTAG KUPIWG Adyw TOL
aLENUEVOL aplBpoy VTTOYPa@®V. L EMTMESO TEXVIKWV ATO@UYNG avixvevong To Snort
mapovciace avtoxn ™G Ta&ng touv 90% évavtt 56% tou Suricata , évavtl Twv
eMBEéoewV TUPEAWONG TOGO TO Snort 600 kal To Suricata Tav Wlaitepa EMPPETH GTNV
Tapaywyn uvymiod aplBpov Pevdws Betikwv eldomomoswv (40.000 - 50.000
eldomomoetg/15 min).

Ot Ridho,vasin,Sulistyo[133] a&oAdynoav tpia (3) OSwxgopetika IDS kol
OVYKeKPLUEVA TO Snort, To Bro kot to Suricata o€ mepiBaAAov Linux. I'ia v a&loAdynon
™G amddoon G Twv cLYKekpLUEVWY IDS ypnowwomombnkav Stapopetikeg IP evw amd ta
otolyela OV ovykevTpwONkav mpoékuPe OTL kot Ta Tpla (3) IDS emedel&av vYMAN
ATOSOTIKOTNTA OTNV AMOTPOTI E€loB0AWV. ZUYKEKPIUEVA, HE BAOT CUPWOELS Kol
eAEyXwV eloBoAG TO Snort avepepe 926 TTEPIMTWOELS ELBOTIOMOEWY EK TWV OTIOLWV 0L 8
vymAov, 29 péoov kat 889 xaunAov kwvdvvou. Avtiotolya, To Suricata eml 1.218
eldomomoewy, oL 22 aglodoyntnkav wg emikivouveg, ot 44 péong emKvduVOTNTAS KAl OL
1.152 xaunAov kwdvvov. Tédog, to Bro eviomioe 128 mepmtwoelg kakOBovAng
SpaoTNPLOTNTAG 6TO CUVOAD TOUG XAUNANG ETKLVOUVOTITAG.

O Zanero [134] otnv mpoomdBela afloAdynong Ttwv ovotnuatwv IDS/IPS
emavelétaoce SOKIUEG EL0PLOATG KAl TWG UTTOPOVV va 08NYNO0OUV 0€ TAPATIAXVNTIKA
ATOTEAEGUATA 1] AKOUA Kol va oTe@Bolv pe emituxic. O OUYKEKPLUEVOG EPEVLVITIG
onueiwoe Twg petady twv IDS/IPS mapatnpolvtal apKeTEG Sla@opeg (TpOTIOL EAEYXOU,
TPWTOKOAAQ, VTIOYPAPES K.4.). Baon eAéyywv mou Sleviipynoe yla TV amodoTIkOTTA
Kal TNV a&loTiotio Toug évavtl kKakoBovAwv embécewy, onuewwvel 0Tt ta IDS kat ta IPS
akopa mapovolalovy TPoRANUATA ATTOS00NG TETOLNG WOTE VA UNV ATOTEAOVV TNV
amoAv TN AVoT EvavTL TwV eMBECEWY Kal EL6FOAWV. AVAAOYQ OTOLYELX EVTOTILOAV KAl Ol
Milenkoski,Payne,Antunes[135] ot omoiot a§loAdynoav ta IDS wg epyaieia amoTpoTmg
KakOBovAwv eloBoAwv kal emBecewv eotialovtag oto Xenini Tov akOAOVOEl TEXVIKT)
aVIYVELOTNG AVWUAALWV.

Avtiotoyn afloAdynon twv IDPS mpaypatomoinoe kat o Fekolkin [112] emAéyovtag

™ ovykplon amdédoong twv Snort kat Suricata. AmO Tn ovuykpltikny afloAdynom g
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amd8001G TouG TPOEKLYPE OTL 0 TIOAVVNHATIKOG XOXPAKTNPAG TOV Suricata To kataoTel
O QTALTNTIKO o€ €Timedo Aettoupylag évavtl Touv Snort evw Tou Sivel PEYXAUTEPES
SuVATOTNTEG PBEATIWOEWY HECW TNG EMEKTACIUOTNTAG KAl Twv avafabuicewv. Emiong,
o€ avtiBeon pe to Snort, To Suricata XpnoOWOTIOLEl AUTOUATOTOMMUEVT] QVIXVELON
TPWTOKOAAOVL 1) ool avEAvel TIG TBAVOTNTES avixvevon S KakOovAov AoyLopLkoU Kal
TOUTOXPOVA HELWVEL TIG PeLSWG BETIKEG elSOTTOMOELS av Kal To Snort vmeptepel
EAAPPWG OE ETMIMESO AMOTEAECUATIKOTNTAS KUPiwG Adyw Touv avinuévou aplopov

UTIOYPAP V.
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Ke@paAaio 8

LUUTIEPAC AT
8.1 KaObvotépnomn oto Siktvo

Me 0KOTIO vl HETPNCOVE TNV EMIMTWOT TOv Suricata oto SIKTLO , EKTEAECAUE TA
oevapla mov avagépovtal oto [Mapaptnua A 1660 UE ATEVEPYOTIOUEVO OGO KL UE
evepyomomuévo Tto Suricata. MeAetwvtag Toug mivakes Touv Kegpadaiov 6.3.1
Slamotwooape OTL To Suricata emupépel pikpn kabBuvotépnon oto SIKTLO Kal udévo o€
OPLOUEVEG TEPIMTWOELS. [1l0 CUYKEKPIUEVA , EKTEAWVTAG TA CEVAPLX HEUOVWHEVA |,
TAPOVCLAlETaL UIKPN KABUOTEPNON OTOV HECO OPO VA AULTNUA KAl GUVOALKO XpOvo
EKTEAEONG OoEVAPIlOU HOVO OE GEVAPLA TIOV TIPOKOAAOUV UEYAAO aplOUO ATTOTUXTUEVWYV
artnoswv. [apopolws , Ta Sla oevdpla Tapovotdlovv HIkpN pelworn otov pubuo
petddoons twv SeSopévwv Kal Tov HECO Opo PLUBHOU HETAS00MNG TWV TAKETWV.
Ektedwvtag ta oevdpla Xwplopéva oe TETPASEG (ATTOTUXNUEVEG — ETLTUXNUEVES
TPOOTAOELES) , HIKPT) KABVOTEPNOT ERPAVIOTNKE GTOV CUVOALKO XPOVO EKTEAEOT|G LOVO
o€ éva o Ta TE0COEPA CEVAPLA TIOV TIPOKAAEL LEYGAO aplBUd ATTOTUXNUEVWV ALTCEWY
evw M Slaopd otov pubud petadoons twv Sedopévwv Kal Tov pEGo Opo puBpov
UETAS00NG TWV TTAKETWYV Eval HKPT). AVTIOETWGS , EKTEAWVTAG TA GEVAPLX TIAPOAANAX |,
TAPOVCLALETUL LEYAAVTEPT) LEIWOT) GTOV HEGO OPO AVA ALTNUA KL GTOV GUVOALKO XPOVO
oevapiov oTa OEVAPLX TIOU TIPOKAAOUV ETITUXNUEVEG ALTNOELS VW 1) SLA@OPA OTOV
puOuo petadoons dedouévwyv kal Tov PEGO 0po pubuoV HETAS00NG TAKETWV Elvoal
OXETIKA pkpn. H avtiBeon mov ep@avictnke 6€ QutrVv TNV TEPITTWOT YLA TA CEVAPLA
TIOU TIPOKAAOUV ETLTUXTUEVEG QLTNOELS EU@AVIOTNKE Adyw TOL OTL Ta 8 oevapla
EKTEAEOTNKAV ATIO WA ELKOVIKT) UMy avn , N KAPTA SIKTUOV NG oTolag oTola KANONKe va
oteldel kot va Adfel peyddo aplOpd TMAKETWV UE ATMOTEAEOUA VA TPOKAAECEL
kaBuotépnon.

Tuumepaivoupe Aomdv OTL 1 kaBuoTEPNOoN EevepyomolwvTag To Suricata nTav

EAAYLOTN Kol TPOKANONKE HOVO OTA OEVAPLA TIOU TPOKAAOUV HEYAAO aplOpo
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QATOTUXNUEVWV LTIOEWV , Ol OTOLEG HE TI§ CEPA TOUG TAPAYOUV TEPLOCGOTEPOUG

EVTOTILOEVOUG KIVEUVOUG oTo Suricata.

8.2 AvayK1 6€ UTIOAOYLOTIKY LoV (eTte€epyaoTG-pviun)

Meletwvtag tov Tivakeg touv Kepodaiov 6.3.2 katd oevdplo aAAd KAl TOUG
OUYKEVTPWTIKOUG Tou Kepoadaiov 6.4 Slamiotwvoupe OTL 1 avaykn Tou Suricata o€
EMEEEPYATTI) — UVIUT) KIVIIONKE O€ OXETIKA KPA £WG LETPLA TTOCOOTA. ZUYKEKPLUEVA , O
emefepyaotng kupavinke oe twég Min 1% , Max 39.4% oOuvOAlKA ywx OAEG TIG
EKTEAECELG TWV OEVAPlWVY , EVW 1 UVIAUN ep@avice TwéG Min 17,8% , Max 23.1%.
AvEnuévn avaykn oe emegepyacTiKn oYXV TIPOKAT|ONKE KATA TNV EKTEAECT) TWV GEVAPIWV
UE UEYAAO APLOUO ATIOTUXNUEVWY ALTI)OEWV , OL OTIO(EG TIPOKAAECAV UE TNV CELPA TOUG

HEYAAO aplBud evToToUEVWVY KIVOUVWVY 0TO apyelo kataypang fast.log Tov Suricata.

8.3 LtatioTiKA Suricata - evrtomiopévol Kivuvol - vtoypa@£g

MeAETWVTAG apXIKA TA OTATIOTIKA TOU TAPOVCLALOVTAL OTOUG TIVOKEG TOU
ke@oAaiov 6.3.2 kat e€nxbnoav amod ta apyela kataypaeng stats.dog tou Suricata ,
EVTUTIWOLAKO vl TO YEYOVOGS OTL SEV KATAYPAPNKE KATIOLO XUAUEVO TIAKETO O€ EMITESO
Tupnva , o€ kKapla ektéleon tou Suricata. AvtiBétwg , To Suricata ntav oe Béon va
EMOTITEVOEL KAL VA ATIOKWSIKOTIOU)OEL TO CUVOAO TWV TAKETWY CUUPWVA PE TIG TUUES
Twv capture.kernel_packets kat decoder.pkts avtiotoya. O aplOuds Twv cuvedplwy tcp
(tcp.sessions) NTav avtioTooG HE TNV Kivon TOU TIPOKAAOUGE 1) eKTEAEOT KAOE
oevapiov evw o Seiktng tep.invalid_checksum mapéupeva oe moOAY yaunAa emimeda.
Awxpivetar emiong gvkoAa OtL 0 Seikng tcp.reassembly_gap mov vmodeikviel Tov
aplOpd Twv Yapuévwy makéTwy §edopévwy oty pon §eSopévwy tep Tapéueve xauniog
v pkpo apbud >=150 1600 eMITUXNUEVWY OC0 KOl QTMOTUXNUEVWV ALTHOEWV EVW
eu@aviotnke I8laitepa HEYGAOG Yo peydAo aplBud >=30K amotuynuévwyv artioewv. I'a
TIS (8leg mepIMTWOELS peyarov apBuol >=30K amotuynuévwy altoewy, evtomileTat
OTL 0 SelKTNG TwV evToToUEVWY KvdUvwv(detect.alert) £xel availoyn avénon pe autv
Tou Selktn tep.reassembly_gap.

ZOp@WVA PE TOV KaTaokevaoTtn[136], n TIU Tov oUYKeEKPLUEVOU SelkT elvat undev

o€ OaVIKEG oUVONKES , AAAA ETNPEAlETUL TOOO ATIO TOV APLOUO TWV XAUEVWY TTAKETWYV ,
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TV TaKETWV pe AavBaopévo checksum , kat v €EAvTANON HVIUNG OTNV U)XV PONS
dedopévwv tou Suricata. KaBwg eEavtAnon pvnung dev mapatnpndnke oe pia ektédeon
Tovu Suricata kol Ta makéta pe Aavbaopévo checksum nrav Alya evw tavtoxpova dev
KATAYPAPNKE KATIOLO XAUEVO TIAKETO O€ EMIMESO TUPTVA TOL Suricata, 0 CUYKEKPLUEVOS
SelkTNG eMMPEAOTNKE ATO TA TMAKETA TIOU SEXTNKE M KAPTA SIKTUOU TNG ELKOVIKNG
UNXOVIG IOV eyKataotabdnke To Suricata.

ATo ta apyxela kataypaeng fastlog mov mapovoidlovtal oto ke@aAawo 6.3.2
SO TWVOUUE OTL TO Suricata fTav o€ B€0m va EVTOTIOEL KL VO KATAYpAPEeL KvdUVoug
QVTIOTOLYOUG HE TA OEVAPLA TIOU EKTEAECTNKAV Kol o@opovoav kivnon tcp ,
ovYKekpLpéva TpwtokoAAa Http (mopta 80) , ftp (mopta 21) & Mysqgl (mopta 3306).
[Tlo ovykekpluéva , evepyomomOnkav mePLocOTEPES ATO 15 SLPOPETIKEG VTIOYPAPES
amd 7 Sla@OPETIKA apyela Kavovwyv Tou Suricata &vw €VTOTIOTNKAV ONUAVTIKOL
klvéuvol 0mwg emiBeon wung Blag(bruteforce attack), capwon e@appoyng wotov (web
application scan, mTapafiaon etaipikng ToALTkNG (corporate policy violation) k.a.

A&ilel va onpetwBel 6TL ot 500 emituxnuéves artmoelg HTTP Sev avtiotoymbnkav pe
KATIOLX VTTOY P AT TNG KaTnyoplag web 1 scan Tou Suricata, emopeévwg dev evtomiotnke
KATI0L0G KIVEUVOG YL QUTEG , EVMD KATA TNV EKTEAEOT] TOV oevapiov ', OTov ekTEAETTNKAV
ETTUXNUEVEG QLTNOELS UETAPOPTWONG apxelov péow FTP , ot kivduvor mov
Kataypapnkav amd to Suricata , vtodeikvuav v ektédeon evtodwv FTP CWD , NLST
& STOR ywpig va éxel mpaypatomomBei login yeyovog ov Sev {oyve.

H mAeloymeia twv kvdivwy mov kataypaenkav ota apyeia fastlog touv Suricata
KOATA TNV EKTEAEOT] OAWV TWV CEVAPLWV, OXETI(ETAL PLE VTIOYPAPEG TIOU EAEYXOULV TNV POT)|
SeSoUEVWVY KL AVTLOTOLXOVV 0TNV KaTnyopla stream.events.

O ovuykekpluévol KivBuvol OTwG eR@avioTnKav oTa apxeia KaTaypa@ng a@opovv
otV mAsloyn@ia toug To TCP 3-way handshake kat ta pnvopata (SYN,SYN-ACK,ACK).
To yeyovog autd ogeidetarl otnv texvoAoyia RSS(Receive side scaling) , n omoia ,
XPNOLUOTIOLWVTAG VAV ACVUUETPO XAYOPLOUO KATAKEPUATIONOV , ETMITPETEL 6TOV 081Y0
NG KAPTAG SIKTUOU VA SLAVENEL TNV KIVNOT) 0€ SLQOPETIKEG OUPES AV TIG L€ OKOTIO TNV
BeAtiwon g amoédoong.

To mpoBANHa ava@épeTal amod Tov Kataokevaoth [137] kat £yKelTal 6To YEYOVOGS OTL
€AV 1 Kivnom SlavEPETAL 08 SLA@POPETIKEG OVPEG , | OELPA HE TNV OTIOLX TA TIAKETA
emoTTEVOVTAL YiveTal ampoBAemTn Kot A0yw TG SLa@opds XPOoviopoU TG KAPTAG

SIKTUOV , TOU TLPNVA TOL AELTOUPYLKOV Kal Tov (Slov Tou Suricata , VTtdpxeLl PLEYAAN
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mlavotnta ta unvopata SYN/ACK va Aapfdvovtar amd to Suricata a@ol €xel
Eekvnoel 11 amooToA] Twv SeSOUEvVwV A0 TNV TMyN TPOG TOV TPOOPLOMO , UE
ATOTEAECHA 1) K(V|ON] aUTI] VA& KaTaypa@etal oav kKivduvog. H AVon mov mpoteivetal
amd TOV KATOOKELOOTH €lval eite m puOUoN TG KAPTAG SIKTUOU OE GUUUETPLKN
Aettovpyla , €lte 0 MePLOPLOUOS TwV ovpwv RSS o autniv o€ pia, yeyovog mouv 8Sev
VTooTNPLlETAL ATTO OAOVG TOUG 081Y0US TV KAPTWV SIKTVOV, OTIwS Sev vTtootnpl{oTav

KOl oTTO TOV 001 Y0 TNG ELKOVIKNG UNXAVIS IOV EYKATAOTAOMKE To Suricata.
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EntiAoyog

H avapgofimt adinon otnv avantudn kakofovAov Aoylopikol Kabwg 1
UTapEN KEVWV QO@PAAELNG OTIG EQAPUOYES KAL TA AELTOVPYLIKA CUOTIUATA ATTOTEAOVV
ATEAEG IOV UTTOPOVUV v BEcoVY o€ KIVEUVO TNV EUTILOTEVTIKOTNTA, TNV AKEPALOTNTA,
™MV WBOTIKOTNTAH Kot v StaBeoipdmta tTwv Sedopévwv Hlag emxelpnong 1 evog
opyaviopov.

Tnv avaykn yua Slao@dAion 0Awv TwV TAPATAV®W KAAOUVTAL Vo KoAvPouv Ta
ovotnuata aviyvevons eofoAwv , TOGO Yl KwSUVOUG TIOU TIPOEPXOVTAL OO TO
eEWTEPLKO 000 KAL ATIO TO EGWTEPLKO SikTvO. 't UTO TO AdYO , 1 Xp1jon cvoThpatog IDS
Bewpeital best practice o€ emiyelPNoELS 1) 0pYAVIOHOVGS HEGATOV KAL LEYAAOV UEYEOOUG.

IV mapovoa UETATTUXLAKY SlatplPn) , €eTdotnke To AOyloUKO Suricata mov
Baoiletal oe aviyvevon eoBolwv Baon avtiotoiyxlong vrmoypa@wv. H tomoloyia tov
SIKTUOU TNG TIEPAUATIKNG LEAETNG 1) TAV TETOLX £TOL WOTE VA EMITPETEL 0TO Suricata Tnv
EMOTITELX TNG KIVNONG 0TO E0WTEPLKO SiKTULO.

[Ipoxewévou va edeyyBel n amdédoomn tov Suricata , avantuxOnkav python scripts pe
oKoTO TNV avamapaywyn kivnong TCP Bacilopevwv ota mpwtokoArla HTTP, FTP &
MySQL. TTio ouykekpléva , EKTEAWVTOG TA SCripts MapdAAnAa Kot SNULOVPYWVTOG
60.250 eTITUYXMUEVES / ATTOTUXNUEVEG QLTI OELS , Yl éva cUVoAo 18837 umoypa@wv Tov
@opTWONKAV Katd TV £vapén Tov To Suricata Ntav oe B€0m va ATTOKWSIKOTIOMOEL Kol
va emomtevoel 2.582.437 makéta pe taxLTNTA ~ 1548 makéta to SevtepOAETTO.

To Suricata amo8eiytnke 6TL Sev emPBapVVEL TV ATOS00M TOL SIKTVOV EVW 1] AVAYKN
TOU G€ UTIOAOYLOTLKY] oYV TIEPLOPIOTNKE 0€ YAUNAQ €wG peTpla emimeda. Evromiotnkav
onuavtikoi kivéuvol 0mwg emiBeon wung Blag, capwon epappoyns totov , mapafiaon
ETALPIKNG TOALITIKNG K.a. MeydAog aplOuog KivdUvwy TOU  KATOYpPAPNKAV OO TO
Suricata , o@eilovtav oty teyvoAoyia tou RSS (Receive side scaling) , To omoio givat
EVEPYOTIONUEVO OE OAEG TIG GUYXPOVES KAPTES SIKTVOV.

ZUUTEPACUATIKA , Yl TNV 0pB1) Asttovpyla cvoTipatwy IDS mov €pyovtal pe tnv
Hop@1 A0YloUIKOU TUTOVL Suricata, mpémel va Aapfavovtal ToAdol TapdueTpoL VoYM
EEKLVWOVTAG ATTO TO AELTOVUPYIKO CUOTNHA KL TA TPWTOKOAAX KAl KATAAYOVTHG HEXPL
TIG TeYvoAoyieg TG kaptag Siktvov. To Suricata amodeiytnke wavo va eAéyEel v
KV O™ TOV €0WTEPIKOV SIKTVOV TTOV VTIOPANONKE AAAG OL SLAPOPETIKES AELTOVPYIEG KOl

OL TTAPAUETPOL IOV VTTOOTNPIlEL XP1){OVV HEAAOVTIKIG £PEVVALG.
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Mapaptnua A

Yevapla-scripts

A) ZeVAPLO TIPOOGTIEAACTG LGTOGEALIS G

import requests # Xpnon BRAoO kNG requests ywa artquata HTTP GET, POST

import time # Xpnon BLAL0ON KNG time yix TNV £0peon TG TPEXOVOAC WPAC TOV

OULGTI|LATOC

import math # Xpnjon BLAL001)kN¢ math yix Tov vTTOAOYLOHO TETPAYWVIKNG pilag

from datetime import datetime

ScriptStartTime = time.time() # 'Evap&n extéAeong script

count = 0 # ApXLKOTIO(1|01) LETPNTWV

count2 =0

TempTime =0

AverageTimeRequest =0

DeviationSquare = 0

AverageTimeDeviation = 0

RequestTime =[]

DeviationTime = []

while (count < x) :
startTimeRequest = time.time() # 'Evap&n eKtéAeong altpatog
with open("httpaccessrequestlogfile.txt", mode="a") as output_file:

output_file.write(str(datetime.now())+ "\n')
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output_file.close() # Kataypag@ln wpag £KTEAEONG ALTIUATOC OE

apxeio
req = requests.request('GET', 'http://devsite.gr.intranet/wordpress')
if req.status_code == 200 : # 'EA£yX0¢ ATAVTIONG ALTI|LATOC
print "devsite.gr.intranet responded ok"

TempTime = timetime() - startTimeRequest # YmoAoylopog xpovov

EKTEAEOTC ALTIIUATOC

RequestTime.insert(count,TempTime) # AmoOnkevon Xpovov eKTEAEOTG

QLT HLATOC 6€ AloTa

print "Request Time is",TempTime,"Seconds" # EKTOTtwon xpoOvov ekTéAeonG

ALTLATOC

AverageTimeRequest = AverageTimeRequest + TempTime # YToAoylopog

HEGOL OPOV ALTNUATOG
count = count + 1
TotalAverage = AverageTimeRequest/count

print "Average Time per Request",TotalAverage,"Seconds" # ExTOTtwon pécov dpov

EKTEAEOTC ALTIIULATOG
while (count2 <x) :

DeviationSquare = (abs(RequestTime[count2]-TotalAverage)**2) #
YTOAOYLOHOG ATTOKALOTG

DeviationTime.insert(count2,DeviationSquare)
AverageTimeDeviation = AverageTimeDeviation + DeviationSquare
count2 = count2 + 1

print "Standard Deviation is",math.sqrt(AverageTimeDeviation/(count2-1)) #

ExTUTI®0oN andkAlong

print ('The script took {0} seconds!'.format(time.time() - ScriptStartTime)) #

ExTOTIwon Xpovov eKTEAEoNG OEVapPiov
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B) Zevapilo c0vdeon g Staxeplotn o€ LlotoceAiba Wordpress

import requests # Xpfion BLpALo01 kNG requests ywa avtjpata HTTP GET, POST

import time # Xp1on BBA0OMKN G time yla TNV €0pEO TNG TPEXOVGAG WPAG TOV

CULGTI|LATOG

import math # Xpnjon BLAL001kN¢ math yix ToV vTIOAOYLONG TETPAYWVIKNG pllag
from datetime import datetime

ScriptStartTime = time.time() # 'Evap&n extéAeonc script

payload = { # Amapaitnta ctoeia ywa login otnv Admin ceAida evog Wordpress

site
'log':'username’,
'pwd":'password’,
'rememberme':'forever’,
'redirect_to':'http://devsite.gr.intranet/wordpress/wp-admin/’,
'wp-submit':'Log In’,

'testcookie":'1’

}

count=0 # ApYLKOTIOINON LETPNTWV
count2 =0

TempTime =0

AverageTimeRequest = 0
DeviationSquare = 0
AverageTimeDeviation = 0
RequestTime =[]
DeviationTime = []
while (count <x):
startTimeRequest = time.time()# 'Evap&n eKTéA£01G QLUTHATOC
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with open("httpadminpageloginlogfile.txt", mode="a") as output file:

output_file.write(str(datetime.now())+ '\n') # Kataypag@1 wpag ektédeong

QLTI LATOG GE HpXELO

output_file.close()
sess = requests.session()
p=sess.post('http://devsite.gr.intranet/wordpress/wp-login.php’, data=payload)
g=sess.get('http://devsite.gr.intranet/wordpress/wp-admin/")

if 'username’ in g.content : # 'EAgeyxo¢ yia emttuynueévo login
print "Successfull Login"

else:
print "Login Failed"

TempTime = time.time() - startTimeRequest # YToAoywopdg xpovovu

EKTEAEOTC ALTIIULATOG

RequestTime.insert(count,TempTime) # AToOnkevon XPOVOU EKTEAECTG

ALTNHLATOC 6€ AloTa

print "Request Time is",TempTime,"Seconds" # EkTOTwo™n xpovov eKTéAeonG

QLT LATOG

AverageTimeRequest = AverageTimeRequest + TempTime # YmoAoyiopog

HEGOL OPOV ALTUATOG
count = count + 1
TotalAverage = AverageTimeRequest/count

print "Average Time per Request”,TotalAverage,"Seconds" # ExTUmwon pécov 6pov

EKTEAEOTIC ALTIUATOC

while (count2 < x) : # YTOAOYLOLOG ATTOKALOTG
DeviationSquare = (abs(RequestTime[count2]-TotalAverage)**2)
DeviationTime.insert(count2,DeviationSquare)

AverageTimeDeviation = AverageTimeDeviation + DeviationSquare
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count2 = count2 + 1

print "Standard Deviation is",math.sqrt(AverageTimeDeviation/(count2-1)) #

ExTUTI®won andkAleng
print ("The script took {0} seconds!'format(time.time() - ScriptStartTime) # ExtOmwon
XPOVov ekTédeonG oevapiov

') Zevaplo peTa@opTmwon g apyxeiov pécw FTP

from ftplib import FTP # Xp1jon BBAodMknG FTP ywx ektédeon evtodwv FTP

import time # Xpnon BLAL0ON KNG time yiax TV £0peon TNG TPEXOVOAC WPAS TOV

OULGTILATOC
import math # Xpnjon BLBAL001)kN¢ math yix ToV vTTOAOYLOUO TETPAYWVIKNG pLlag
from datetime import datetime
ScriptStartTime = time.time() # 'Evap&n extéAeong script
count = 0 # ApXLKOTIO(1|01) LETPNTWV
count2 =0
TempTime =0
AverageTimeRequest =0
DeviationSquare = 0
AverageTimeDeviation = 0
RequestTime =[]
DeviationTime = []
while (count < x) :
startTimeRequest = time.time() # 'Evap&n ekTtéA£ong arti)patog
with open("ftploginuploadlogfile.txt", mode='a") as output _file:
output_file.write(str(datetime.now())+ "\n')
output_file.close() # Kataypa@n wpag eKTEAEONC ALTHUATOC GE apyEio
ftp = FTP('devsite.gr.intranet’,'ftpuser’,'ftpuser') # FTP Login
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ftp.cwd('wordpress') # Metakivnon oto directory wordpress
fileName = 'file.txt' # 'EAeyxo¢ yla Otapén tov apyeiov file.txt
if fileName in ftp.nlst():
ftp.delete(fileName) # Awaypa@1n apxelov 6& TEPIMTWOTN EMTUYXNUEVNG
g0peoNg
f = open(fileName, "rb")
ftp.storbinary('STOR ' + fileName, f) # Upload apxsiov péow FTP
f.close()
print "File List:"
ftp.retrlines('LIST") # EktOmwon apyeiowv kataidyov
ftp.quit()

TempTime = time.time() - startTimeRequest # YToAoywopdg xpovovu

EKTEAEOTC ALTIIULATOC

RequestTime.insert(count,TempTime) # AToO1kevVON XPOVOU EKTEAECTG

ALTNHLATOC 6€ AloTa

print "Request Time is",TempTime,"Seconds" # EkTOTwo™n xpovov eKTéAeonG

QLT LATOG

AverageTimeRequest = AverageTimeRequest + TempTime # YmoAoyiopog

HEGOL OPOV ALTUATOG
count = count + 1
TotalAverage = AverageTimeRequest/count

print "Average Time per Request”,TotalAverage,"Seconds" # ExTUmwon pécov 6pov

EKTEAEOTIC ALTIUATOC

while (count2 < x) : # YOAOYLOHOG ATTOKALOTG
DeviationSquare = (abs(RequestTime[count2]-TotalAverage)**2)
DeviationTime.insert(count2,DeviationSquare)

AverageTimeDeviation = AverageTimeDeviation + DeviationSquare
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count2 = count2 + 1

print "Standard Deviation is",math.sqrt(AverageTimeDeviation/(count2-1)) #

ExTUTI®won andkAleng
print ('The script took {0} seconds!'.format(time.time() - ScriptStartTime)) # ExtOmwon

XPOVov ekTédeonG oevapiov

A) TeVAPLO ATORAKPUVOUEVIG 6VVEEOoN G 6€ Bacn MySQL Kot ametkoviong
TV TIVAK®V TIG.
import MySQLdb # Xprion BAo01kn¢ MySQLdDb yix ektéAeon evtodwv MySQL

import time # Xpnon BLBAL0ONKN G time yix TNV €0peoT TNG TPEXOVGAC WPAS TOV

GULGTILATOC

import math # Xpnjon BAL001kN¢ math yix TOV UTIOAOYLONO TETPAYWVIKNG pLlag

from datetime import datetime

ScriptStartTime = time.time()# 'Evap&n ektéAeong script

count = 0 # ApXLKOTIO(1|61) LETPNTWV

count2 =0

TempTime =0

AverageTimeRequest = 0

DeviationSquare = 0

AverageTimeDeviation = 0

RequestTime =[]

DeviationTime = []

while (count < x) :
startTimeRequest = time.time()# 'Evap&n eKTéA£01G QLUTLATOG
with open("MySQLconnlistlogfile.txt", mode="a") as output_file:

output_file.write(str(datetime.now())+ "\n")

output_file.close() # Kataypa@n opag eKTEA£0NG ALTULATOC 6 XPXELO
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connection = MySQLdb.connect(
host = 'devsite.gr.intranet’,
user = 'REMOTEUSR/,
passwd = 'REMOTEUSR') # Amopakpuopévn c0vdeon o€ Baon MySQL
cursor = connection.cursor()
cursor.execute("USE wordpress") # Emioyn Bdong
cursor.execute("SHOW TABLES")
count = count + 1
for (table_name,) in cursor:
print(table_name) # ExTUmwon mvakwv Baocng

TempTime = time.time() - startTimeRequest # YTOAOYLONOG XpOVOU €KTEAEOG

QLT LATOG

RequestTime.insert(count,TempTime) # AmoOnkevon XpOvou EKTEAEONG

QLT HLATOC 6€ AloTa

print "Request Time is",TempTime,"Seconds" # EkTUTmwoN YXpOvou £KTEAEONG

QLT LATOG

AverageTimeRequest = AverageTimeRequest + TempTime # YToAoylopog pécov

0pOV ALTNUATOG
TotalAverage = AverageTimeRequest/count

print "Average Time per Request”,TotalAverage,"Seconds" # ExTUmwon pécov 6pov

EKTEAEOTIC AT UATOC

while (count2 < 150) : # YoAoytlopno¢ anokAiong
DeviationSquare = (abs(RequestTime[countZ]-TotalAverage)**2)
DeviationTime.insert(count2,DeviationSquare)
AverageTimeDeviation = AverageTimeDeviation + DeviationSquare

count2 = count?2 + 1
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print "Standard Deviation is",math.sqrt(AverageTimeDeviation/(count2-1)) #

ExTUTI®won andkAlong

print (‘'The script took {0} seconds!'format(time.time() - ScriptStartTime)) #

EKTUTIWOoT) XpOVoU EKTEAEGTG OEVAPIOV
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Napaptnua B

MapapeTpko apyelo
Suricata.yaml

%YAML 1.1

# Suricata configuration file. In addition to the comments describing all
# options in this file, full documentation can be found at:
# https://redmine.openinfosecfoundation.org/projects/suricata/wiki/Suricatayaml

Hit
## Step 1: inform Suricata about your network
Hit

vars:

# more specifc is better for alert accuracy and performance
address-groups:

HOME_NET: "[192.168.2.0/24]"

#HOME_NET: "[192.168.0.0/16]"

#HOME_NET: "[10.0.0.0/8]"

#HOME_NET: "[172.16.0.0/12]"

#HOME_NET: "any”

#EXTERNAL_NET: "I$SHOME_NET"
EXTERNAL_NET: "any"

HTTP_SERVERS: "$HOME_NET"
SMTP_SERVERS: "$HOME_NET"
SQL_SERVERS: "$HOME_NET"
DNS_SERVERS: "$HOME_NET"
TELNET_SERVERS: "$HOME_NET"
AIM_SERVERS: "$EXTERNAL_NET"
DNP3_SERVER: "$HOME_NET"
DNP3_CLIENT: "$HOME_NET"
MODBUS_CLIENT: "$HOME_NET"
MODBUS_SERVER: "$HOME_NET"
ENIP_CLIENT: "$HOME_NET"
ENIP_SERVER: "$HOME_NET"

port-groups:
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HTTP_PORTS: "80"
SHELLCODE_PORTS: "180"
ORACLE_PORTS: 1521
SSH_PORTS: 22
DNP3_PORTS: 20000
MODBUS_PORTS: 502

#H#
## Step 2: select the rules to enable or disable
#H#

default-rule-path: /etc/suricata/rules
rule-files:

- botcc.rules

- ciarmy.rules

- compromised.rules

- drop.rules

- dshield.rules

- emerging-activex.rules

- emerging-attack_response.rules
- emerging-chat.rules

- emerging-current_events.rules
- emerging-dns.rules

- emerging-dos.rules

- emerging-exploit.rules

- emerging-ftp.rules

- emerging-games.rules

- emerging-icmp_info.rules

- emerging-icmp.rules

- emerging-imap.rules

- emerging-inappropriate.rules
- emerging-malware.rules

- emerging-misc.rules

- emerging-mobile_malware.rules
- emerging-netbios.rules

- emerging-p2p.rules

- emerging-policy.rules

- emerging-pop3.rules

- emerging-rpc.rules

- emerging-scada.rules

- emerging-scan.rules

- emerging-shellcode.rules

- emerging-smtp.rules

- emerging-snmp.rules

- emerging-sql.rules

- emerging-telnet.rules

- emerging-tftp.rules

- emerging-trojan.rules

B-2




Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

- emerging-user_agents.rules

- emerging-voip.rules

- emerging-web_client.rules

- emerging-web_server.rules

- emerging-web_specific_apps.rules

- emerging-worm.rules

- tor.rules

- decoder-events.rules # available in suricata sources under rules dir

- stream-events.rules # available in suricata sources under rules dir

- http-events.rules # available in suricata sources under rules dir

- smtp-events.rules # available in suricata sources under rules dir

- dns-events.rules # available in suricata sources under rules dir

- tls-events.rules # available in suricata sources under rules dir

# - modbus-events.rules # available in suricata sources under rules dir
- app-layer-events.rules # available in suricata sources under rules dir

classification-file: /etc/suricata/classification.config
reference-config-file: /etc/suricata/reference.config
# threshold-file: /etc/suricata/threshold.config

#H#t
## Step 3: select outputs to enable
#H#t

# The default logging directory. Any log or output file will be

# placed here if its not specified with a full path name. This can be
# overridden with the -1 command line parameter.
default-log-dir: /var/log/suricata/

# global stats configuration
stats:
enabled: yes
# The interval field (in seconds) controls at what interval
# the loggers are invoked.
interval: 8

# Configure the type of alert (and other) logging you would like.
outputs:
# a line based alerts log similar to Snort's fast.log
- fast:
enabled: yes
filename: fast.log
append: yes
#filetype: regular # 'regular’, 'unix_stream' or 'unix_dgram’

# Extensible Event Format (nicknamed EVE) event log in JSON format
- eve-log:
enabled: yes
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filetype: regular #regular|syslog|unix_dgram|unix_stream|redis
filename: eve.json
#prefix: "@cee: " # prefix to prepend to each log entry
# the following are valid when type: syslog above
#identity: "suricata"
#facility: local5
#level: Info ## possible levels: Emergency, Alert, Critical,
## Error, Warning, Notice, Info, Debug
#redis:
# server: 127.0.0.1
# port: 6379
# mode: list ## possible values: list (default), channel
# key: suricata ## key or channel to use (default to suricata)
# Redis pipelining set up. This will enable to only do a query every
# 'batch-size' events. This should lower the latency induced by network

# connection at the cost of some memory. There is no flushing implemented

# so this setting as to be reserved to high traffic suricata.
# pipelining:
# enabled: yes ## set enable to yes to enable query pipelining
# batch-size: 10 ## number of entry to keep in buffer
types:
- alert:
# payload: yes # enable dumping payload in Base64

# payload-buffer-size: 4kb # max size of payload buffer to output in eve-log
# payload-printable: yes # enable dumping payload in printable (lossy) format

# packet: yes # enable dumping of packet (without stream segments)
http: yes # enable dumping of http fields

tls: yes # enable dumping of tls fields

ssh: yes # enable dumping of ssh fields

smtp: yes # enable dumping of smtp fields

# HTTP X-Forwarded-For support by adding an extra field or overwriting
# the source or destination IP address (depending on flow direction)
# with the one reported in the X-Forwarded-For HTTP header. This is
# helpful when reviewing alerts for traffic that is being reverse
# or forward proxied.
xff:
enabled: no
# Two operation modes are available, "extra-data" and "overwrite".
mode: extra-data
# Two proxy deployments are supported, "reverse" and "forward". In
# a "reverse" deployment the IP address used is the last one, in a
# "forward" deployment the first [P address is used.
deployment: reverse
# Header name where the actual IP address will be reported, if more
# than one IP address is present, the last IP address will be the
# one taken into consideration.
header: X-Forwarded-For
- http:
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extended: yes # enable this for extended logging information
# custom allows additional http fields to be included in eve-log
# the example below adds three additional fields when uncommented
#custom: [Accept-Encoding, Accept-Language, Authorization]
- dns
- tls:
extended: yes # enable this for extended logging information
- files:
force-magic: no # force logging magic on all logged files
force-md5: no  # force logging of md5 checksums
#- drop:
# alerts:no  # logalerts that caused drops
- smtp:
#extended: yes # enable this for extended logging information
# this includes: bcc, message-id, subject, x_mailer, user-agent
# custom fields logging from the list:
# reply-to, bcc, message-id, subject, x-mailer, user-agent, received,
# x-originating-ip, in-reply-to, references, importance, priority,
# sensitivity, organization, content-md5, date
#custom: [received, x-mailer, x-originating-ip, relays, reply-to, bcc]
# output md>5 of fields: body, subject
# for the body you need to set app-layer.protocols.smtp.mime.body-md5
# to yes
#md5: [body, subject]

- ssh

- stats:
totals: yes  # stats for all threads merged together
threads: no  # per thread stats
deltas: no # include delta values

# bi-directional flows

- flow

# uni-directional flows

#- netflow

# alert output for use with Barnyard?2
- unified2-alert:

enabled: no

filename: unified2.alert

# File size limit. Can be specified in kb, mb, gb. Just a number
# is parsed as bytes.
#limit: 32mb

# Sensor ID field of unified?2 alerts.
#sensor-id: 0

# Include payload of packets related to alerts. Defaults to true, set to
# false if payload is not required.
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#payload: yes

# HTTP X-Forwarded-For support by adding the unified2 extra header or
# overwriting the source or destination IP address (depending on flow
# direction) with the one reported in the X-Forwarded-For HTTP header.
# This is helpful when reviewing alerts for traffic that is being reverse
# or forward proxied.
xff:
enabled: no
# Two operation modes are available, "extra-data" and "overwrite". Note
# that in the "overwrite" mode, if the reported IP address in the HTTP
# X-Forwarded-For header is of a different version of the packet
# received, it will fall-back to "extra-data" mode.
mode: extra-data
# Two proxy deployments are supported, "reverse" and "forward". In
# a "reverse" deployment the IP address used is the last one, in a
# "forward" deployment the first [P address is used.
deployment: reverse
# Header name where the actual IP address will be reported, if more
# than one IP address is present, the last IP address will be the
# one taken into consideration.
header: X-Forwarded-For

# a line based log of HTTP requests (no alerts)
- http-log:
enabled: yes
filename: http.log
append: yes
#extended: yes # enable this for extended logging information
#custom: yes  # enabled the custom logging format (defined by customformat)
#customformat: "%{%D-%H:%M:%S}t.%z %{X-Forwarded-For}i %H %m %h %u
%s %B %a:%p -> %A:%P"
#filetype: regular # 'regular’, 'unix_stream' or 'unix_dgram'

# a line based log of TLS handshake parameters (no alerts)
- tls-log:
enabled: yes # Log TLS connections.
filename: tls.log # File to store TLS logs.
append: yes
#filetype: regular # 'regular’, 'unix_stream' or 'unix_dgram'
#extended: yes # Log extended information like fingerprint

# output module to store certificates chain to disk
- tls-store:
enabled: no
#certs-log-dir: certs # directory to store the certificates files

# a line based log of DNS requests and/or replies (no alerts)
- dns-log:
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enabled: yes

filename: dns.log

append: yes

#filetype: regular # 'regular’, 'unix_stream' or 'unix_dgram'

# Packet log... log packets in pcap format. 3 modes of operation: "normal”
# "multi" and "sguil".
#
# In normal mode a pcap file "filename" is created in the default-log-dir,
# or are as specified by "dir".
# In multi mode, a file is created per thread. This will perform much
# better, but will create multiple files where 'normal’ would create one.
# In multi mode the filename takes a few special variables:
# - %n -- thread number
# - %i -- thread id
# - %t -- timestamp (secs or secs.usecs based on 'ts-format’
# E.g. filename: pcap.%n.%t
#
# Note that it's possible to use directories, but the directories are not
# created by Suricata. E.g. filename: pcaps/%n/log.%s will log into the
# per thread directory.
#
# Also note that the limit and max-files settings are enforced per thread.
# So the size limit when using 8 threads with 1000mb files and 2000 files
# is: 8*¥1000*2000 ~ 16TiB.
#
# In Sguil mode "dir" indicates the base directory. In this base dir the
# pcaps are created in th directory structure Sguil expects:
#
# $sguil-base-dir/YYYY-MM-DD/$filename.<timestamp>
#
# By default all packets are logged except:
# - TCP streams beyond stream.reassembly.depth
# - encrypted streams after the key exchange
#
- pcap-log:
enabled: no
filename: log.pcap

# File size limit. Can be specified in kb, mb, gb. Just a number
# is parsed as bytes.
limit: 5000mb

# If set to a value will enable ring buffer mode. Will keep Maximum of "max-files" of

size "limit"
max-files: 2000

mode: normal # normal, multi or sguil.
#sguil-base-dir: /nsm_data/
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#ts-format: usec # sec or usec second format (default) is filename.sec usec is
filename.sec.usec

use-stream-depth: no #If set to "yes" packets seen after reaching stream inspection
depth are ignored. "no" logs all packets

honor-pass-rules: no # If set to "yes", flows in which a pass rule matched will
stopped being logged.

# a full alerts log containing much information for signature writers
# or for investigating suspected false positives.
- alert-debug:

enabled: no

filename: alert-debug.log

append: yes

#filetype: regular # 'regular’, 'unix_stream' or 'unix_dgram'

# alert output to prelude (http://www.prelude-technologies.com/) only
# available if Suricata has been compiled with --enable-prelude
- alert-prelude:

enabled: no

profile: suricata

log-packet-content: no

log-packet-header: yes

# Stats.log contains data from various counters of the suricata engine.
- stats:

enabled: yes

filename: stats.log

totals: yes  # stats for all threads merged together

threads: no  # per thread stats

#null-values: yes # print counters that have value 0

# a line based alerts log similar to fast.log into syslog
- syslog:
enabled: no
# reported identity to syslog. If ommited the program name (usually
# suricata) will be used.
#identity: "suricata"
facility: local5
#level: Info ## possible levels: Emergency, Alert, Critical,
## Error, Warning, Notice, Info, Debug

# a line based information for dropped packets in IPS mode
- drop:
enabled: yes
filename: drop.log
append: yes
#filetype: regular # 'regular’, 'unix_stream' or 'unix_dgram'

# output module to store extracted files to disk

B-8




Metamntuytakn Atatpfn ota MAnpodoplakd Kal EMKowwviakd ZuoThpaTa

#
# The files are stored to the log-dir in a format "file.<id>" where <id> is
# an incrementing number starting at 1. For each file "file.<id>" a meta
# file "file.<id>.meta" is created.
#
# File extraction depends on a lot of things to be fully done:
# - stream reassembly depth. For optimal results, set this to 0 (unlimited)
# - http request / response body sizes. Again set to 0 for optimal results.
# - rules that contain the "filestore" keyword.
- file-store:

enabled: no  # set to yes to enable

log-dir: files # directory to store the files

force-magic: no # force logging magic on all stored files

force-md5: no  # force logging of md5 checksums

force-filestore: no # force storing of all files

#waldo: file.waldo # waldo file to store the file_id across runs

# output module to log files tracked in a easily parsable json format
- file-log:

enabled: no

filename: files-json.log

append: yes

#filetype: regular # 'regular’, 'unix_stream' or 'unix_dgram'

force-magic: no # force logging magic on all logged files
force-md5: no # force logging of md5 checksums

# Log TCP data after stream normalization
# 2 types: file or dir. File logs into a single logfile. Dir creates
# 2 files per TCP session and stores the raw TCP data into them.
# Using 'both’ will enable both file and dir modes.
#
# Note: limited by stream.depth
- tcp-data:
enabled: no
type: file
filename: tcp-data.log

# Log HTTP body data after normalization, dechunking and unzipping.
# 2 types: file or dir. File logs into a single logfile. Dir creates
# 2 files per HTTP session and stores the normalized data into them.
# Using 'both’ will enable both file and dir modes.
#
# Note: limited by the body limit settings
- http-body-data:
enabled: no
type: file
filename: http-data.log
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# Lua Output Support - execute lua script to generate alert and event

# output.
# Documented at:

# https://redmine.openinfosecfoundation.org/projects/suricata/wiki/Lua_Output

- lua:
enabled: no
#scripts-dir: /etc/suricata/lua-output/
scripts:
# -scriptl.lua

# Logging configuration. This is not about logging IDS alerts/events, but
# output about what Suricata is doing, like startup messages, errors, etc.

logging:
# The default log level, can be overridden in an output section.
# Note that debug level logging will only be emitted if Suricata was
# compiled with the --enable-debug configure option.
#
# This value is overriden by the SC_LOG_LEVEL env var.
default-log-level: notice

# The default output format. Optional parameter, should default to
# something reasonable if not provided. Can be overriden in an

# output section. You can leave this out to get the default.

#

# This value is overriden by the SC_LOG_FORMAT env var.
#default-log-format: "[%i] %t - (%f:%l) <%d> (%n) -- "

# A regex to filter output. Can be overridden in an output section.
# Defaults to empty (no filter).

#

# This value is overriden by the SC_LOG_OP_FILTER env var.
default-output-filter:

# Define your logging outputs. If none are defined, or they are all
# disabled you will get the default - console output.
outputs:
- console:

enabled: yes

# type: json
- file:

enabled: yes

level: info

filename: /var/log/suricata/suricata.log

# type: json
- syslog:

enabled: no

facility: local5

format: "[%i] <%d> -- "

# type: json
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H#

## Step 4: configure common capture settings

H#

## See "Advanced Capture Options" below for more options, including NETMAP
## and PF_RING.

H#

# Linux high speed capture support
af-packet:
- interface: eth0

# Number of receive threads. "auto"” uses the number of cores

#threads: auto

# Default clusterid. AF_PACKET will load balance packets based on flow.

cluster-id: 99

# Default AF_PACKET cluster type. AF_PACKET can load balance per flow or per hash.

# This is only supported for Linux kernel > 3.1

# possible value are:

# * cluster_round_robin: round robin load balancing

# * cluster_flow: all packets of a given flow are send to the same socket

# * cluster_cpu: all packets treated in kernel by a CPU are send to the same socket

# * cluster_qm: all packets linked by network card to a RSS queue are sent to the
same

# socket. Requires at least Linux 3.14.

# * cluster_random: packets are sent randomly to sockets but with an equipartition.

# Requires at least Linux 3.14.

# * cluster_rollover: kernel rotates between sockets filling each socket before moving

# to the next. Requires at least Linux 3.10.

# Recommended modes are cluster_flow on most boxes and cluster_cpu or cluster_qm
on system

# with capture card using RSS (require cpu affinity tuning and system irq tuning)

cluster-type: cluster_flow

# In some fragmentation case, the hash can not be computed. If "defrag" is set

# to yes, the kernel will do the needed defragmentation before sending the packets.

defrag: yes

# After Linux kernel 3.10 it is possible to activate the rollover option: if a socket is

# full then kernel will send the packet on the next socket with room available. This
option

# can minimize packet drop and increase the treated bandwidth on single intensive
flow.

#rollover: yes

# To use the ring feature of AF_PACKET, set 'use-mmap' to yes

#use-mmap: yes

# Lock memory map to avoid it goes to swap. Be careful that over suscribing could
lock

# your system

#mmap-locked: yes

# Use experimental tpacket_v3 capture mode, only active if use-mmap is true
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#tpacket-v3: yes

# Ring size will be computed with respect to max_pending_packets and number

# of threads. You can set manually the ring size in number of packets by setting

# the following value. If you are using flow cluster-type and have really network

# intensive single-flow you could want to set the ring-size independently of the
number

# of threads:

#ring-size: 2048

# Block size is used by tpacket_v3 only. It should set to a value high enough to contain

# a decent number of packets. Size is in bytes so please consider your MTU. It should
be

# a power of 2 and it must be multiple of page size (usually 4096).

#block-size: 32768

# tpacket_v3 block timeout: an open block is passed to userspace if it is not

# filled after block-timeout milliseconds.

#block-timeout: 10

# On busy system, this could help to set it to yes to recover from a packet drop

# phase. This will result in some packets (at max a ring flush) being non treated.

#use-emergency-flush: yes

# recv buffer size, increase value could improve performance

# buffer-size: 32768

# Set to yes to disable promiscuous mode

# disable-promisc: no

# Choose checksum verification mode for the interface. At the moment

# of the capture, some packets may be with an invalid checksum due to

# offloading to the network card of the checksum computation.

# Possible values are:

# - kernel: use indication sent by kernel for each packet (default)

# - yes: checksum validation is forced

# - no: checksum validation is disabled

# - auto: suricata uses a statistical approach to detect when

# checksum off-loading is used.

# Warning: 'checksum-validation' must be set to yes to have any validation

#checksum-checks: kernel

# BPF filter to apply to this interface. The pcap filter syntax apply here.

#bpf-filter: port 80 or udp

# You can use the following variables to activate AF_PACKET tap or IPS mode.

# If copy-mode is set to ips or tap, the traffic coming to the current

# interface will be copied to the copy-iface interface. If 'tap' is set, the

# copy is complete. If 'ips' is set, the packet matching a 'drop' action

# will not be copied.

#copy-mode: ips

#copy-iface: eth1

# Put default values here. These will be used for an interface that is not
# in the list above.
- interface: default

#threads: auto

#use-mmap: no
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#rollover: yes
#tpacket-v3: yes

# Cross platform libpcap capture support
pcap:

- interface: eth0
# On Linux, pcap will try to use mmaped capture and will use buffer-size
# as total of memory used by the ring. So set this to something bigger
# than 1% of your bandwidth.
#buffer-size: 16777216
#bpf-filter: "tcp and port 25"
# Choose checksum verification mode for the interface. At the moment
# of the capture, some packets may be with an invalid checksum due to
# offloading to the network card of the checksum computation.
# Possible values are:
# - yes: checksum validation is forced
# - no: checksum validation is disabled
# - auto: suricata uses a statistical approach to detect when
# checksum off-loading is used. (default)
# Warning: 'checksum-validation' must be set to yes to have any validation
#checksum-checks: auto
# With some accelerator cards using a modified libpcap (like myricom), you
# may want to have the same number of capture threads as the number of capture
# rings. In this case, set up the threads variable to N to start N threads
# listening on the same interface.
#threads: 16
# set to no to disable promiscuous mode:
#promisc: no
# set snaplen, if not set it defaults to MTU if MTU can be known
# via ioctl call and to full capture if not.
#snaplen: 1518

# Put default values here

- interface: default
#checksum-checks: auto

# Settings for reading pcap files
pcap-file:
# Possible values are:
# - yes: checksum validation is forced
# - no: checksum validation is disabled
# - auto: suricata uses a statistical approach to detect when
# checksum off-loading is used. (default)
# Warning: 'checksum-validation' must be set to yes to have checksum tested
checksum-checks: auto

# See "Advanced Capture Options" below for more options, including NETMAP
# and PF_RING.
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#H#
## Step 5: App Layer Protocol Configuration
#H#

# Configure the app-layer parsers. The protocols section details each
# protocol.
#
# The option "enabled" takes 3 values - "yes", "no", "detection-only".
# "yes" enables both detection and the parser, "no" disables both, and
# "detection-only" enables protocol detection only (parser disabled).
app-layer:
protocols:
tls:
enabled: yes
detection-ports:
dp: 443

#no-reassemble: yes
dcerpc:
enabled: yes
ftp:
enabled: yes
ssh:
enabled: yes
smtp:
enabled: yes
# Configure SMTP-MIME Decoder
mime:
# Decode MIME messages from SMTP transactions
# (may be resource intensive)
# This field supercedes all others because it turns the entire
# process on or off
decode-mime: yes

# Decode MIME entity bodies (ie. base64, quoted-printable, etc.)
decode-base64: yes
decode-quoted-printable: yes

# Maximum bytes per header data value stored in the data structure
# (default is 2000)
header-value-depth: 2000

# Extract URLs and save in state data structure
extract-urls: yes
# Set to yes to compute the md5 of the mail body. You will then
# be able to journalize it.
body-md5: no
# Configure inspected-tracker for file_data keyword
inspected-tracker:
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content-limit: 100000
content-inspect-min-size: 32768
content-inspect-window: 4096
imap:
enabled: detection-only
msn:
enabled: detection-only
smb:
enabled: yes
detection-ports:
dp: 139
# Note: Modbus probe parser is minimalist due to the poor significant field
# Only Modbus message length (greater than Modbus header length)
# And Protocol ID (equal to 0) are checked in probing parser
# It is important to enable detection port and define Modbus port
# to avoid false positive
modbus:
# How many unreplied Modbus requests are considered a flood.
# If the limit is reached, app-layer-event:modbus.flooded; will match.
#request-flood: 500

enabled: no
detection-ports:
dp: 502
# According to MODBUS Messaging on TCP/IP Implementation Guide V1.0b, it
# is recommended to keep the TCP connection opened with a remote device
# and not to open and close it for each MODBUS/TCP transaction. In that
# case, it is important to set the depth of the stream reassembling as
# unlimited (stream.reassembly.depth: 0)
# smb2 detection is disabled internally inside the engine.
#smb2:
# enabled: yes
dns:
# memcaps. Globally and per flow/state.
#global-memcap: 16mb
#state-memcap: 512kb

# How many unreplied DNS requests are considered a flood.
# If the limit is reached, app-layer-event:dns.flooded; will match.
#request-flood: 500

tep:
enabled: yes
detection-ports:
dp: 53
udp:
enabled: yes
detection-ports:
dp: 53
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http:
enabled: yes
# memcap: 64mb

# default-config: Used when no server-config matches

HFHHIFHFHFHHFHFHFFAHFHFFHFHFHFFHHFHFHFHFHFHFHHFHFHFHFHTHFHFHHTHF

personality: List of personalities used by default
request-body-limit: Limit reassembly of request body for inspection
by http_client_body & pcre /P option.
response-body-limit: Limit reassembly of response body for inspection
by file_data, http_server_body & pcre /Q option.
double-decode-path: Double decode path section of the URI
double-decode-query: Double decode query section of the URI
response-body-decompress-layer-limit:
Limit to how many layers of compression will be
decompressed. Defaults to 2.

server-config: List of server configurations to use if address matches
address: List of ip addresses or networks for this block
personalitiy: List of personalities used by this block

request-body-limit: Limit reassembly of request body for inspection
by http_client_body & pcre /P option.

response-body-limit: Limit reassembly of response body for inspection
by file_data, http_server_body & pcre /Q option.

double-decode-path: Double decode path section of the URI

double-decode-query: Double decode query section of the URI

uri-include-all: Include all parts of the URI. By default the
'scheme’, username/password, hostname and port
are excluded. Setting this option to true adds
all of them to the normalized uri as inspected
by http_uri, urilen, pcre with /U and the other
keywords that inspect the normalized uri.
Note that this does not affect http_raw_uri.
Also, note that including all was the default in
1.4 and 2.0betal.

meta-field-limit: ~ Hard size limit for request and response size
limits. Applies to request line and headers,
response line and headers. Does not apply to
request or response bodies. Default is 18k.
If this limit is reached an event is raised.

# Currently Available Personalities:

#
#

Minimal, Generic, IDS (default), IIS_4_0, I1S_5_0, I1S_5_1, II1S_6_0,
[1S_7_0, 1IS_7_5, Apache_2

libhtp:

default-config:

personality: IDS
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# Can be specified in kb, mb, gb. Just a number indicates
# it's in bytes.

request-body-limit: 100kb

response-body-limit: 100kb

# inspection limits
request-body-minimal-inspect-size: 32kb
request-body-inspect-window: 4kb
response-body-minimal-inspect-size: 40kb
response-body-inspect-window: 16kb

# response body decompression (0 disables)
response-body-decompress-layer-limit: 2

# auto will use http-body-inline mode in IPS mode, yes or no set it statically
http-body-inline: auto

# Take a random value for inspection sizes around the specified value.
# This lower the risk of some evasion technics but could lead

# detection change between runs. It is set to 'yes' by default.
#randomize-inspection-sizes: yes

# If randomize-inspection-sizes is active, the value of various

# inspection size will be choosen in the [1 - range%, 1 + range%]|

# range

# Default value of randomize-inspection-range is 10.
#randomize-inspection-range: 10

# decoding
double-decode-path: no
double-decode-query: no

server-config:

#- apache:

# address: [192.168.1.0/24,127.0.0.0/8, "::1"]

# personality: Apache_2

# # Can be specified in kb, mb, gb. Just a number indicates
# #it'sin bytes.

# request-body-limit: 4096

# response-body-limit: 4096

# double-decode-path: no

# double-decode-query: no

- iis7:
address:
-192.168.0.0/24
-192.168.10.0/24
personality: IIS_7_0
# Can be specified in kb, mb, gb. Just a number indicates

HoH HHHH
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# it's in bytes.
request-body-limit: 4096
response-body-limit: 4096
double-decode-path: no
double-decode-query: no

H oH H H HF

# Limit for the maximum number of asn1 frames to decode (default 256)
asnl-max-frames: 256

HAHHHHHHHAHH AR AR HAHH AR B HAHHAHHHHHHHAHHAHHAHHHHAHHR HHHHHH
HAHHHHHHHAHHABH RIS

#H#

## Advanced settings below

#H#
HAHHHHHHHAHHAHHHHAHHAHH A H A B HH AR H A AR HHA AR
HAHHHHHHHAHHAHH RIS

H#
## Run Options
H#

# Run suricata as user and group.
#run-as:

# user: suri

# group: suri

# Some logging module will use that name in event as identifier. The default
# value is the hostname
#sensor-name: suricata

# Default pid file.
# Will use this file if no --pidfile in command options.
#pid-file: /var/run/suricata.pid

# Daemon working directory

# Suricata will change directory to this one if provided
# Default: "/"

#daemon-directory: "/"

# Suricata core dump configuration. Limits the size of the core dump file to

# approximately max-dump. The actual core dump size will be a multiple of the

# page size. Core dumps that would be larger than max-dump are truncated. On

# Linux, the actual core dump size may be a few pages larger than max-dump.

# Setting max-dump to 0 disables core dumping.

# Setting max-dump to 'unlimited' will give the full core dump file.

# On 32-bit Linux, a max-dump value >= ULONG_MAX may cause the core dump size
# to be 'unlimited'.
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coredump:
max-dump: unlimited

# If suricata box is a router for the sniffed networks, set it to 'router'. If
# it is a pure sniffing setup, set it to 'sniffer-only'.

# If set to auto, the variable is internally switch to 'router’ in IPS mode
# and 'sniffer-only' in IDS mode.

# This feature is currently only used by the reject* keywords.
host-mode: auto

# Number of packets preallocated per thread. The default is 1024. A higher number
# will make sure each CPU will be more easily kept busy, but may negatively

# impact caching.

#

# If you are using the CUDA pattern matcher (mpm-algo: ac-cuda), different rules

# apply. In that case try something like 60000 or more. This is because the CUDA

# pattern matcher buffers and scans as many packets as possible in parallel.
#max-pending-packets: 1024

# Runmode the engine should use. Please check --list-runmodes to get the available

# runmodes for each packet acquisition method. Defaults to "autofp"” (auto flow pinned
# load balancing).

#runmode: autofp

# Specifies the kind of flow load balancer used by the flow pinned autofp mode.
#
# Supported schedulers are:

#

# round-robin - Flows assigned to threads in a round robin fashion.

# active-packets - Flows assigned to threads that have the lowest number of
# unprocessed packets (default).

# hash - Flow alloted usihng the address hash. More of a random

# technique. Was the default in Suricata 1.2.1 and older.

#

#autofp-scheduler: active-packets

# Preallocated size for packet. Default is 1514 which is the classical

# size for pcap on ethernet. You should adjust this value to the highest
# packet size (MTU + hardware header) on your system.
#default-packet-size: 1514

# Unix command socket can be used to pass commands to suricata.
# An external tool can then connect to get information from suricata
# or trigger some modifications of the engine. Set enabled to yes
# to activate the feature. You can use the filename variable to set
# the file name of the socket.
unix-command:

enabled: yes

filename: /var/run/suricata-command.socket
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# Magic file. The extension .mgc is added to the value here.
#magic-file: /usr/share/file/magic
#magic-file:

legacy:
uricontent: enabled

H#
## Detection settings
H#

# Set the order of alerts bassed on actions
# The default order is pass, drop, reject, alert
# action-order:

# -pass
# -drop
# -reject
# -alert

# IP Reputation

#reputation-categories-file: /etc/suricata/iprep/categories.txt
#default-reputation-path: /etc/suricata/iprep
#reputation-files:

# - reputation.list

# When run with the option --engine-analysis, the engine will read each of
# the parameters below, and print reports for each of the enabled sections
# and exit. The reports are printed to a file in the default log dir
# given by the parameter "default-log-dir", with engine reporting
# subsection below printing reports in its own report file.
engine-analysis:
# enables printing reports for fast-pattern for every rule.
rules-fast-pattern: yes
# enables printing reports for each rule
rules: yes

#recursion and match limits for PCRE where supported
pcre:

match-limit: 3500

match-limit-recursion: 1500

H#
## Advanced Traffic Tracking and Reconstruction Settings
H#

# Host specific policies for defragmentation and TCP stream
# reassembly. The host OS lookup is done using a radix tree, just
# like a routing table so the most specific entry matches.
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host-os-policy:
# Make the default policy windows.
windows: [192.168.2.20,192.168.2.3]
bsd: []
bsd-right: []
old-linux: []
linux: [192.168.2.48,192.168.2.203]
old-solaris: []
solaris: []
hpux10: []
hpux11:[]
irix: []
macos: []
vista: []
windows2k3: []

# Defrag settings:

defrag:
memcap: 32mb
hash-size: 65536
trackers: 65535 # number of defragmented flows to follow
max-frags: 65535 # number of fragments to keep (higher than trackers)
prealloc: yes
timeout: 60

# Enable defrag per host settings
# host-config:

- dmz:
timeout: 30
address: [192.168.1.0/24, 127.0.0.0/8, 1.1.1.0/24, 2.2.2.0/24, "1.1.1.1", "2.2.2.2",

H oH H HF

1]

- lan:
timeout: 45
address:
-192.168.0.0/24
-192.168.10.0/24
-172.16.14.0/24

HoH H HF HFHH

# Flow settings:

# By default, the reserved memory (memcap) for flows is 32MB. This is the limit
# for flow allocation inside the engine. You can change this value to allow

# more memory usage for flows.

# The hash-size determine the size of the hash used to identify flows inside

# the engine, and by default the value is 65536.

# At the startup, the engine can preallocate a number of flows, to get a better

# performance. The number of flows preallocated is 10000 by default.
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# emergency-recovery is the percentage of flows that the engine need to
# prune before unsetting the emergency state. The emergency state is activated
# when the memcap limit is reached, allowing to create new flows, but

# prunning them with the emergency timeouts (they are defined below).
# If the memcap is reached, the engine will try to prune flows

# with the default timeouts. If it doens't find a flow to prune, it will set

# the emergency bit and it will try again with more agressive timeouts.

# If that doesn't work, then it will try to kill the last time seen flows

# not in use.

# The memcap can be specified in kb, mb, gb. Just a number indicates it's
# in bytes.

flow:
memcap: 128mb
hash-size: 65536
prealloc: 10000
emergency-recovery: 30
#managers: 1 # default to one flow manager
#recyclers: 1 # default to one flow recycler thread

# This option controls the use of vlan ids in the flow (and defrag)
# hashing. Normally this should be enabled, but in some (broken)
# setups where both sides of a flow are not tagged with the same vlan
# tag, we can ignore the vlan id's in the flow hashing.
vlan:
use-for-tracking: true

# Specific timeouts for flows. Here you can specify the timeouts that the

# active flows will wait to transit from the current state to another, on each

# protocol. The value of "new" determine the seconds to wait after a hanshake or
# stream startup before the engine free the data of that flow it doesn't

# change the state to established (usually if we don't receive more packets

# of that flow). The value of "established" is the amount of

# seconds that the engine will wait to free the flow if it spend that amount

# without receiving new packets or closing the connection. "closed" is the

# amount of time to wait after a flow is closed (usually zero).

#

# There's an emergency mode that will become active under attack circumstances,
# making the engine to check flow status faster. This configuration variables

# use the prefix "emergency-" and work similar as the normal ones.

# Some timeouts doesn't apply to all the protocols, like "closed", for udp and

# icmp.

flow-timeouts:

default:
new: 30
established: 300
closed: 0
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emergency-new: 10
emergency-established: 100
emergency-closed: 0

tep:

new: 60

established: 600

closed: 60

emergency-new: 5
emergency-established: 100
emergency-closed: 10

udp:

new: 30

established: 300
emergency-new: 10
emergency-established: 100

icmp:

new: 30

established: 300
emergency-new: 10
emergency-established: 100

# Stream engine settings. Here the TCP stream tracking and reassembly
# engine is configured.

#

# stream:

# memcap: 32mb # Can be specified in kb, mb, gb. Justa

HFH I HFHFHHFHFHFEHHFHFHFHTHFHFHFHTHFHFHH

# number indicates it's in bytes.
checksum-validation: yes # To validate the checksum of received
# packet. If csum validation is specified as
# "yes", then packet with invalid csum will not
# be processed by the engine stream/app layer.
# Warning: locally generated trafic can be
# generated without checksum due to hardware offload
# of checksum. You can control the handling of checksum
# on a per-interface basis via the 'checksum-checks'
# option
prealloc-sessions: 2k # 2k sessions prealloc'd per stream thread
midstream: false # don't allow midstream session pickups
async-oneside: false ~ # don't enable async stream handling
inline: no # stream inline mode
max-synack-queued: 5  # Max different SYN/ACKs to queue

reassembly:
memcap: 64mb # Can be specified in kb, mb, gb. Just a number
# indicates it's in bytes.
depth: 1mb # Can be specified in kb, mb, gb. Just a number

# indicates it's in bytes.
toserver-chunk-size: 2560 # inspect raw stream in chunks of at least
# this size. Can be specified in kb, mb,
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# # gb. Just a number indicates it's in bytes.

# # The max acceptable size is 4024 bytes.

# toclient-chunk-size: 2560 # inspect raw stream in chunks of at least

# # this size. Can be specified in kb, mb,

# # gb. Just a number indicates it's in bytes.

# # The max acceptable size is 4024 bytes.

# randomize-chunk-size: yes # Take a random value for chunk size around the
specified value.

# # This lower the risk of some evasion technics but could lead

# # detection change between runs. It is set to 'yes' by default.

# randomize-chunk-range: 10 # If randomize-chunk-size is active, the value of chunk-
size is

# # a random value between (1 - randomize-chunk-
range/100)*toserver-chunk-size

# # and (1 + randomize-chunk-range/100)*toserver-chunk-size and the
same

# calculation for toclient-chunk-size.

# Default value of randomize-chunk-range is 10.

raw: yes # 'Raw' reassembly enabled or disabled.
# raw is for content inspection by detection
# engine.

chunk-prealloc: 250  # Number of preallocated stream chunks. These
# are used during stream inspection (raw).

segments: # Settings for reassembly segment pool.

- size: 4 # Size of the (data)segment for a pool
prealloc: 256 # Number of segments to prealloc and keep

# in the pool.

zero-copy-size: 128  # This option sets in bytes the value at
# which segment data is passed to the app
# layer API directly. Data sizes equal to
# and higher than the value set are passed
# on directly.

HFHHIFHFHFHFHHFHFHFHHFHHFHHFHFH I

stream:
memcap: 64mb
checksum-validation: yes  # reject wrong csums

inline: auto # auto will use inline mode in IPS mode, yes or no set it statically
reassembly:

memcap: 256mb

depth: 1mb # reassemble 1mb into a stream

toserver-chunk-size: 2560
toclient-chunk-size: 2560
randomize-chunk-size: yes
#randomize-chunk-range: 10
#raw: yes

#chunk-prealloc: 250
#segments:
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# -size: 4
# prealloc: 256
# -size: 16

# prealloc: 512
# -size: 112

# prealloc: 512
# -size: 248

# prealloc: 512
# -size: 512

# prealloc: 512
# -size: 768

# prealloc: 1024
# -size: 1448

# prealloc: 1024
# - size: 65535

# prealloc: 128
#zero-copy-size: 128

# Host table:
#
# Host table is used by tagging and per host thresholding subsystems.
#
host:
hash-size: 4096
prealloc: 1000
memcap: 32mb

# [P Pair table:

#

# Used by xbits 'ippair' tracking.
#

#ippair:

# hash-size: 4096

# prealloc: 1000

# memcap: 32mb

#H#
## Performance tuning and profiling
#H#

# The detection engine builds internal groups of signatures. The engine

# allow us to specify the profile to use for them, to manage memory on an

# efficient way keeping a good performance. For the profile keyword you

# can use the words "low", "medium", "high" or "custom". If you use custom
# make sure to define the values at "- custom-values" as your convenience.
# Usually you would prefer medium/high/low.

#

# "sgh mpm-context", indicates how the staging should allot mpm contexts for
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# the signature groups. "single" indicates the use of a single context for
# all the signature group heads. "full” indicates a mpm-context for each
# group head. "auto" lets the engine decide the distribution of contexts
# based on the information the engine gathers on the patterns from each
# group head.
#
# The option inspection-recursion-limit is used to limit the recursive calls
# in the content inspection code. For certain payload-sig combinations, we
# might end up taking too much time in the content inspection code.
# If the argument specified is 0, the engine uses an internally defined
# default limit. On not specifying a value, we use no limits on the recursion.
detect:

profile: medium

custom-values:

toclient-groups: 3
toserver-groups: 25

sgh-mpm-context: auto

inspection-recursion-limit: 3000

# If set to yes, the loading of signatures will be made after the capture

# is started. This will limit the downtime in IPS mode.

#delayed-detect: yes

# the grouping values above control how many groups are created per

# direction. Port whitelisting forces that port to get it's own group.

# Very common ports will benefit, as well as ports with many expensive

# rules.

grouping:
#tcp-whitelist: 53, 80, 139, 443, 445, 1433, 3306, 3389, 6666, 6667, 8080
#udp-whitelist: 53, 135, 5060

profiling:
# Log the rules that made it past the prefilter stage, per packet
# default is off. The threshold setting determines how many rules
# must have made it past pre-filter for that rule to trigger the
# logging.
#inspect-logging-threshold: 200
grouping:
dump-to-disk: false
include-rules: false  # very verbose
include-mpm-stats: false

# Select the multi pattern algorithm you want to run for scan/search the
# in the engine.

#
# The supported algorithms are:
# "ac" - Aho-Corasick, default implementation

# "ac-bs" - Aho-Corasick, reduced memory implementation
# "ac-cuda" - Aho-Corasick, CUDA implementation
# "ac-ks" - Aho-Corasick, "Ken Steele" variant
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# "hs" - Hyperscan, available when built with Hyperscan support

#

# The default mpm-algo value of "auto" will use "hs" if Hyperscan is

# available, "ac" otherwise.

#

# The mpm you choose also decides the distribution of mpm contexts for
# signature groups, specified by the conf - "detect.sgh-mpm-context".

# Selecting "ac" as the mpm would require "detect.sgh-mpm-context"

# to be set to "single", because of ac's memory requirements, unless the
# ruleset is small enough to fit in one's memory, in which case one can
# use "full" with "ac". Rest of the mpms can be run in "full" mode.

#

# There is also a CUDA pattern matcher (only available if Suricata was
# compiled with --enable-cuda: b2g_cuda. Make sure to update your

# max-pending-packets setting above as well if you use b2g_cuda.

mpm-algo: auto

# Select the matching algorithm you want to use for single-pattern searches.
#

# Supported algorithms are "bm" (Boyer-Moore) and "hs" (Hyperscan, only
# available if Suricata has been built with Hyperscan support).

#

# The default of "auto" will use "hs" if available, otherwise "bm".

spm-algo: auto

# Suricata is multi-threaded. Here the threading can be influenced.
threading:
set-cpu-affinity: no
# Tune cpu affinity of threads. Each family of threads can be bound
# on specific CPUs.
#
# These 2 apply to the all runmodes:
# management-cpu-set is used for flow timeout handling, counters
# worker-cpu-set is used for 'worker' threads
#
# Additionally, for autofp these apply:
# receive-cpu-set is used for capture threads
# verdict-cpu-set is used for IPS verdict threads
#
cpu-affinity:
- management-cpu-set:
cpu: [ 0] # include only these cpus in affinity settings
- receive-cpu-set:
cpu: [ 0] # include only these cpus in affinity settings
- worker-cpu-set:
cpu: [ "all" ]
mode: "exclusive"
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# Use explicitely 3 threads and don't compute number by using
# detect-thread-ratio variable:
# threads: 3
prio:
low: [0 ]
medium: [ "1-2" ]
high: [ 3]
default: "medium"
#- verdict-cpu-set:
# cpu:[0]
# prio:
#  default: "high"
#
# By default Suricata creates one "detect" thread per available CPU/CPU core.
# This setting allows controlling this behaviour. A ratio setting of 2 will
# create 2 detect threads for each CPU/CPU core. So for a dual core CPU this
# will result in 4 detect threads. If values below 1 are used, less threads
# are created. So on a dual core CPU a setting of 0.5 results in 1 detect
# thread being created. Regardless of the setting at a minimum 1 detect
# thread will always be created.
#
detect-thread-ratio: 1.0

# Profiling settings. Only effective if Suricata has been built with the

# the --enable-profiling configure flag.

#

profiling:
# Run profiling for every xth packet. The default is 1, which means we
# profile every packet. If set to 1000, one packet is profiled for every
# 1000 received.
#sample-rate: 1000

# rule profiling
rules:

# Profiling can be disabled here, but it will still have a
# performance impact if compiled in.

enabled: yes

filename: rule_perf.log

append: yes

# Sort options: ticks, avgticks, checks, matches, maxticks
sort: avgticks

# Limit the number of items printed at exit (ignored for json).
limit: 100

# output to json
json: yes
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# per keyword profiling
keywords:
enabled: yes
filename: keyword_perf.log
append: yes

# per rulegroup profiling
rulegroups:
enabled: yes
filename: rule_group_perf.log
append: yes

# packet profiling
packets:

# Profiling can be disabled here, but it will still have a
# performance impact if compiled in.

enabled: yes

filename: packet_stats.log

append: yes

# per packet csv output
csv:

# Output can be disabled here, but it will still have a
# performance impact if compiled in.

enabled: no

filename: packet_stats.csv

# profiling of locking. Only available when Suricata was built with
# --enable-profiling-locks.
locks:

enabled: no

filename: lock_stats.log

append: yes

pcap-log:
enabled: no
filename: pcaplog_stats.log
append: yes

Hi#
## Netfilter integration
Hi#

# When running in NFQ inline mode, it is possible to use a simulated
# non-terminal NFQUEUE verdict.

# This permit to do send all needed packet to suricata via this a rule:
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#  iptables - FORWARD -m mark ! --mark $MARK/$MASK -j NFQUEUE

# And below, you can have your standard filtering ruleset. To activate

# this mode, you need to set mode to 'repeat’

# If you want packet to be sent to another queue after an ACCEPT decision

# set mode to 'route’ and set next-queue value.

# On linux >= 3.1, you can set batchcount to a value > 1 to improve performance
# by processing several packets before sending a verdict (worker runmode only).
# On linux >= 3.6, you can set the fail-open option to yes to have the kernel

# accept the packet if suricata is not able to keep pace.

nfq:

# mode: accept

# repeat-mark: 1

# repeat-mask: 1

# route-queue: 2

# batchcount: 20

# fail-open: yes

#nflog support
nflog:
# netlink multicast group
# (the same as the iptables --nflog-group param)
# Group 0 is used by the kernel, so you can't use it
- group: 2
# netlink buffer size
buffer-size: 18432
# put default value here
- group: default
# set number of packet to queue inside kernel
qthreshold: 1
# set the delay before flushing packet in the queue inside kernel
qtimeout: 100
# netlink max buffer size
max-size: 20000

#H#
## Advanced Capture Options
H#

# Netmap support

#

# Netmap operates with NIC directly in driver, so you need FreeBSD wich have
# built-in netmap support or compile and install netmap module and appropriate
# NIC driver on your Linux system.

# To reach maximum throughput disable all receive-, segmentation-,

# checksum- offloadings on NIC.

# Disabling Tx checksum offloading is *required™ for connecting OS endpoint
# with NIC endpoint.

# You can find more information at https://github.com/luigirizzo/netmap

#
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netmap:
# To specify OS endpoint add plus sign at the end (e.g. "eth0+")
- interface: eth2
# Number of receive threads. "auto" uses number of RSS queues on interface.
#threads: auto
# You can use the following variables to activate netmap tap or IPS mode.
# If copy-mode is set to ips or tap, the traffic coming to the current
# interface will be copied to the copy-iface interface. If 'tap' is set, the
# copy is complete. If 'ips' is set, the packet matching a 'drop’ action
# will not be copied.
# To specify the OS as the copy-iface (so the OS can route packets, or forward
# to a service running on the same machine) add a plus sign at the end
# (e.g. "copy-iface: ethO+"). Don't forget to set up a symmetrical ethO+ -> ethO
# for return packets. Hardware checksumming must be *off* on the interface if
# using an OS endpoint (e.g. 'ifconfig ethO -rxcsum -txcsum -rxcsumé6 -txcsumé' for
FreeBSD
# or 'ethtool -K ethO tx off rx off' for Linux).
#copy-mode: tap
#copy-iface: eth3
# Set to yes to disable promiscuous mode
# disable-promisc: no
# Choose checksum verification mode for the interface. At the moment
# of the capture, some packets may be with an invalid checksum due to
# offloading to the network card of the checksum computation.
# Possible values are:
# - yes: checksum validation is forced
# - no: checksum validation is disabled
# - auto: suricata uses a statistical approach to detect when
# checksum off-loading is used.
# Warning: 'checksum-validation' must be set to yes to have any validation
#checksum-checks: auto
# BPF filter to apply to this interface. The pcap filter syntax apply here.
#bpf-filter: port 80 or udp
#- interface: eth3
#threads: auto
#copy-mode: tap
#copy-iface: eth2
# Put default values here
- interface: default

# PF_RING configuration. for use with native PF_RING support
# for more info see http://www.ntop.org/products/pf _ring/
pfring:
- interface: eth0
# Number of receive threads (>1 will enable experimental flow pinned
# runmode)
threads: 1

# Default clusterid. PF_RING will load balance packets based on flow.
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# All threads/processes that will participate need to have the same
# clusterid.
cluster-id: 99

# Default PF_RING cluster type. PF_RING can load balance per flow.
# Possible values are cluster_flow or cluster_round_robin.
cluster-type: cluster_flow
# bpf filter for this interface
#bpf-filter: tcp
# Choose checksum verification mode for the interface. At the moment
# of the capture, some packets may be with an invalid checksum due to
# offloading to the network card of the checksum computation.
# Possible values are:
# - rxonly: only compute checksum for packets received by network card.
# - yes: checksum validation is forced
# - no: checksum validation is disabled
# - auto: suricata uses a statistical approach to detect when
# checksum off-loading is used. (default)
# Warning: 'checksum-validation' must be set to yes to have any validation
#checksum-checks: auto
# Second interface
#- interface: eth1
# threads: 3
# cluster-id: 93
# cluster-type: cluster_flow
# Put default values here
- interface: default
#threads: 2

# For FreeBSD ipfw(8) divert(4) support.

# Please make sure you have ipfw_load="YES" and ipdivert_load="YES"
# in /etc/loader.conf or kldload'ing the appropriate kernel modules.

# Additionally, you need to have an ipfw rule for the engine to see

# the packets from ipfw. For Example:

#

# ipfw add 100 divert 8000 ip from any to any

#

# The 8000 above should be the same number you passed on the command
# line, i.e. -d 8000

#

ipfw:

# Reinject packets at the specified ipfw rule number. This config

# option is the ipfw rule number AT WHICH rule processing continues

# in the ipfw processing system after the engine has finished

# inspecting the packet for acceptance. If no rule number is specified,

# accepted packets are reinjected at the divert rule which they entered
# and IPFW rule processing continues. No check is done to verify

# this will rule makes sense so care must be taken to avoid loops in ipfw.
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#

## The following example tells the engine to reinject packets
# back into the ipfw firewall AT rule number 5500:

#

# ipfw-reinjection-rule-number: 5500

napatech:
# The Host Buffer Allowance for all streams
# (-1 = OFF, 1 - 100 = percentage of the host buffer that can be held back)
hba: -1

# use_all_streams set to "yes" will query the Napatech service for all configured
# streams and listen on all of them. When set to "no" the streams config array
# will be used.

use-all-streams: yes

# The streams to listen on
streams: [1, 2, 3]

# Tilera mpipe configuration. for use on Tilera TILE-Gx.

mpipe:
# Load balancing modes: "static", "dynamic", "sticky", or "round-robin".
load-balance: dynamic

# Number of Packets in each ingress packet queue. Must be 128, 512, 2028 or 65536
iqueue-packets: 2048

# List of interfaces we will listen on.
inputs:

- interface: xgbe2

- interface: xgbe3

- interface: xgbe4

# Relative weight of memory for packets of each mPipe buffer size.
stack:

sizel128: 0

size256: 9

size512: 0

size1024: 0

size1664: 7

size4096: 0

size10386: 0

size16384: 0

H#H#
## Hardware accelaration
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H#

# Cuda configuration.
cuda:

# The "mpm" profile. On not specifying any of these parameters, the engine's

# internal default values are used, which are same as the ones specified in

# in the default conf file.

mpm:
# The minimum length required to buffer data to the gpu.
# Anything below this is MPM'ed on the CPU.
# Can be specified in kb, mb, gb. Just a number indicates it's in bytes.
# A value of 0 indicates there's no limit.
data-buffer-size-min-limit: 0
# The maximum length for data that we would buffer to the gpu.
# Anything over this is MPM'ed on the CPU.
# Can be specified in kb, mb, gb. Just a number indicates it's in bytes.
data-buffer-size-max-limit: 1500
# The ring buffer size used by the CudaBuffer API to buffer data.
cudabuffer-buffer-size: 500mb
# The max chunk size that can be sent to the gpu in a single go.
gpu-transfer-size: 50mb
# The timeout limit for batching of packets in microseconds.
batching-timeout: 2000
# The device to use for the mpm. Currently we don't support load balancing
# on multiple gpus. In case you have multiple devices on your system, you
# can specify the device to use, using this conf. By default we hold 0, to
# specify the first device cuda sees. To find out device-id associated with
# the card(s) on the system run "suricata --list-cuda-cards".
device-id: 0

# No of Cuda streams used for asynchronous processing. All values > 0 are valid.

# For this option you need a device with Compute Capability > 1.0.
cuda-streams: 2

#H#
## Include other configs
#H#

# Includes. Files included here will be handled as if they were
# inlined in this configuration file.

#include: includel.yaml

#include: include2.yaml
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