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[TOAYTEXNEIO KPHTHY

Yyor) Hiextpohdywyv Mnyovixov & Mnyavixoyv Trohoyiotoy

Per-lThyh
Awmiwpotin Epyaoto

Qr sh Honeytokens gia prostas-a se Ransomware

Iwdvvne ETAMATEAOX

To Ransomware civar €vag tOTo¢ xaxdBovhou hoylopxol mou €yel avaderydel
0¢ pla amd Tig o Oty uTeg xou eMLAUES ATELAEG 0TOV XUBEPVOYMEO Ta TEAEL TN
YEOVLYL, TROXUADVTOG ONUAVTIXES OLXOVOUIXES ATWAELES X0l TORUPBIACELS DEDOUEVLYV
o€ dLdpopoug Topels, extog edv xataBAndoly Abtpa. Acdouévou 6Tt ot uédodol
aviyveuong PEATIOVOVTOL GUVEYWS YLl TOV EVIOTUOUO X0l TNV OVTYETWTLON TOU
ransomware, to {dto To ransomware y{vetor €£{Gou XahOTEQO YLOL TNV ATOPUYT| TV
unyaviopov aviyveuone. H epyooio Eexvd ye tnv avdiuom Tng Te€youcas xatdo-
TOOTC TGV ATELAGDY GTOV XUBEQVOY RO X0l GTT CUVEYELXL G TIALEL GTO Fansomware,
xoddg elvon Lot amd Tar o dnuouAelc amethéc.  Muvey(llet pe Ty e€éMEn Tou
ransomware omo TiC TEWTES TOU UOPPES OTIC O OUYYPOVES, ECEAMYUEVES UOPPECS,
emonuaivovtag Pactxd opdorua xon ahhayeg oTig TeEYVIXES enlieong. M npocéy-
yiom otov x0xho (wrg Tou ransomware napéyel TANEOQOpIES Yiol TO MG VT Tal
%o OBoVha TEOYEAUUATH SLUBiBOVTOL, XEUTTOYEAUPOVY Ta DEDOUEVA XU ATALTOUY
ANOTpO, plyvOVTAC QW OTov TeoTo Asttoupyiag Toug. H evotnta tadvounong
xatnyoplonolel Tig mapahhayeg ransomware ue dorn tor yopeaxTneloTixd, Toug
UNYOVIOUOUE BIAB00TES Xal TIC TEYVIXES xpuTTtoyedpnone. Auth 1 talvounon fo-
nid otV xaTavonon Ty dlapopwy ransomware. Télog, npoteiveton wa pédodog
aviyvevong ransomware ue yeron HoneyTokens. To HoneyTokens eivor apycio
Tou €youv oTeuTNYXd TomodeTniel yioo vou TpoceAxlouy ransomware, ooy ov-
TOG EVOY TEOANTTIXG ALYTXO unyoviopd. H puehétn mpoc@épet uio ohoxANemUEVN
AVEAUGT) TNG EPUPUOYAS XA TNG ATOTEAECUATIXOTNTOG AUTYC TNG TROCEYYLONG OTOV

EVIOTIOUO X0 TOV UETELNOUO TV AmELA®Y Fansomware.
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Abstract

Diploma Thesis
Honeytokens for the fight against ransomware

loannis STAMATELOS

Ransomware is a type of malware that has emerged as one of the most per-
vasive and damaging cyber threats in recent years, causing significant finan-
cial losses and data breaches across various sectors, unless a ransom is paid.
Since detection methods are constantly improving in order to detect and mit-
igate ransomware, the ransomware itself becomes equally better in avoiding
detection mechanisms. This thesis begins by analyzing the current state of cy-
berthreats and then focuses on ransomware, as it is one of most popular ones.
It continues with the evolution of ransomware from its early origins to its con-
temporary, sophisticated forms, highlighting key milestones and shifts in attack
techniques. A deep dive into the ransomware lifecycle provides insights into how
these malicious programs propagate, encrypt data, and demand ransoms, shed-
ding light on their operational dynamics. The classification section categorizes
ransomware variants based on their characteristics, propagation mechanisms,
and encryption techniques. This taxonomy aids in understanding the diverse
landscape of ransomware. Finally, a method for ransomware detection using
HoneyTokens is implemented. HoneyTokens are strategically-placed decoy files
designed to attract ransomware attackers, providing a proactive defense mech-
anism. The study olers a comprehensive analysis of the implementation and
e [edtiveness of this approach in identifying and mitigating ransomware threats.
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Euqgarist-ec

Me v mapolca dimhwuatit| epyacior OAOXANEOVOVTAL Ol GTIOLBES OV GTO TRO-
TTUYLXO TEOYEouua omoudwy oto Iloduteyvelo Kerjing otn Xyohr) Hiextpo-
AoYwv Minyavixdyv xow Mnyovixoy TToloylotoy.

Y10 onueto autd Yo fdeha va evyapto Thow tov Kodnynth Lwthielo Ioavvion
xou Tov ouvepydtrn tou [ewpyio XatlnBaoclin yio v eniBiedn tne Simhouatinhc
uou epyaotloc.

Enlong, Yo fieha vo euyopio thHow Toug 9ihoug, Lou ohAd Xl TOUC GUVIDEA-
(POUC OV YOl TNV OVOY T, TNV XATAVONOT] XAl TNV UTOUOVY) Tou ETESELEAY OAO AUTO
TO OLAC TNUAL.

Ketvovtog, euyoplote toug Yovelc ou xou Tar adép@Lol HoU Yo TNV XoTo-
vonon, utoothplln xou evidppuvor mou Uou mopetyay oe OAN Tr Oldpxela Tou

TEOTITUYLOXOU TEOYPAUUATOC.
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Chapter 1

Eisagwg

1.1 Asf’leia sto Kubernog,ro

Me thn auxanimenh ex’rthsh api thn teqgnologba kai thn epikr"thsh tou Dia-
diktOoy h asf’leia ston kubernog.ro éqei anadeigjeD wc énac krbsimoc pa-
r'gontac pou epidi kei na prostateOsei idi tec, organismoQcakima kai ejnikéc
upodomeécapi kakiboulec epijéseic. Aut h diplwmatik ergasba stogeOei na
rbxei fwc stic epijéseic sto kubernog,ro kai ton antbktupi touc, na tonbsei th
shmasba thc kubernoasf’leiac kai na diereun sei thn dunatithta antimet, pishc
tou Ransomwareme thn gr sh HoneyTokens.

Mia epbjesh ston kubernog,ro anaféretai se opoiad pote mh exousiodo
thmeénh apipeira apikthshc prisbashg diakop ¢ susthm™wn diktOwn upolo-
gist.n , sun jwc me kakiboulh prijesh . Autec oi epijeseic érqontai se di*fo-
rec morfég ipwc kakiboulo logismiki , phishing, epijeseic “rnhshc uphresbac
(DoS), ransomware. StogeOoun ta p'nta api proswpikoOc upologistéc éwc
upodomeéc diktOou meg’lhc kIDmaktmniourg ntac shmantikéc diataragéc sthn
eOrujmh leitourgba twn parap nw susthm™twrzhmiéc kai oikonomikéc ap leiec

Mba api tic pio shmantikéc epipt, seic twn epijésewn ston kubernog,ro
ebnai h ap,leia euabsjhtwn plhrofori,n. Oi q"ker, oi egklhmatbec akimh kai
oi kratikob forebc stogeOoun sugn” b’seic dedoménwn pou periégoun proswpi-
kéc oikonomikéc plhroforbecTetoiec parabi“seic se proswpik™ dedoména eqoun
sobarec sunépeiec gia ta tomaumperilambanomeénhc thc oikonomik ¢ katastro-

f ¢ kai thc proswpik ¢ f mhc [39].

Epipléon, oi epijéseic ston kubernog,ro mporoOn na uponomeOsoun krbsi-
mec upodomeéc kai na diatar"xoun basikéc uphresBecpar deigmaoi epijéseic
se dbktua hlektrik ¢ enérgeiacegkatast’seic epexergasbac neroO sust mata
metafor"c udrogonanjr’kwn mporeb na egoun sobarec sunépeiec gia th dhmisia
asf’leia kai euhmerbaAutéc oi epijeéseic mporeb na odhg soun se diakopéc re-
Omatocmilunsh tou neroO astogbec metafor™c toujétontac se kbnduno zwec
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kai prokal ntac shmantikéc oikonomikec ap,leied40].

O antbktupoc twn epijesewn ston kubernog,ro den periorbzetai se “toma
kai upodome@pektebnetai kai stic kubern seic kai thn ejnik asf’leia krat,n .
Forebc ejnik,n krat,n sugn™ emplékontai se kubernopilemo kataskopeBaexa-
polOontac epijéseic se sust mata “llwn qwr,n gia na apokt soun plhroforbec ,
na diatar"xoun uphresPec na uponomeQOsoun krbsimec ejnikéc upotidtoisc
epijéseic igi mino jetoun se kbnduno thn ejnik asf’leia, all” mporeb na odh-

g sei sth klim“kwsh twn ent"sewn metaxO ejn n, odhg, ntac se diasunoriakéc
sugkroOseic[41].

Dedomeénhc thc sobarithtac twn apeil,n ston kubernog,ro, h shmasba thc
kubernoasf’leiac den mporeb na upotimhjeEkubernoasf’leia anaferetai sthn
praktik thc prostasPac yhfiak ,n susthm™wn , diktOwn kai euaPsjhtwn dedo-
menwn api mh exousiodothménh prisbaspijeseic kai zhmiec

Pr.ton kai kOrion , h kubernoasfleia sumb’llei sthn prostasPa tou a-
porr tou kai twn proswpik,n plhrofori.n twn atimwn . Efarmizontac apotele-
smatik™ meétra asfalePag oi organismoD mporoOn na prostateOsoun ta dedoména
twn pelat,n touc , apotrépontac mh exousiodothmenh prisbash se autAuti ,
me th seir” tou, enisqOei thn empistosOnh metaxO twn grhst,n kai etairej,n
diasfalbzontac mia jetik diadiktuak empeirba

Epipléon, h kubernoasf’leia ebnai zwtik ¢ shmasbac gia thn oikonomik eu-
hmerba twn epigeir sewisOmfwna me mia meléth pou diex gjh api tHilscox, oi
epijéseic ston kubernog,ro kistisan stic mikréc kai mesabec epigeir seic kat
meéso iro 200.000 $to 2019,kai o arijmic autic aux'netai stajer” [42]. H e-
farmog isqur,n metrwn kubernoasf’leiac sumb’llei sthn elagistopobhsh twn
kindOnwn kai dPnei th dunatithta stic epigeir seic na leitourgoOn me asf’lgia
diasfalbzontac th suneq an"ptux touc.

H kubernoasf'leia ePnai epbshc zwtik c shmasbac gia thn prostasba twn
upodom.n zwtik ¢ shmasbac kai thc dhmisiac asf’leiac 'Opwc anaferjhke
prohgouménwecoi epijéseic se dbktua hlektrik ¢ enérgeiac egkatast™seic e-
pexergasPac neroO sust mata metafor’c mporeD na €qoun tromeréc sunépeiec
EpendOontac se isqur” métra kubernoasf’leiacoi kubern seic kai oi forebc e-
kmet'lleushc upodom, n mporoOn na enisqOsoun thn “mun” touc &nanti pijan.n
epijesewn ston kubernoq,ro, diasfalbzontac th stajerithta kai thn asf’leia
basik,n uphresi,n .

Anagnwrbzontac th shmasba kai thn auxanimenh apeil twn epijésewn ston
kubernog,ro, h agor” thc kubernoasf’leiac egei dei ekjetik an"ptuxh ta te-
leutaba qrinia H pagkismia agor” kubernoasf’leiac apotim jhke se 147,42
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disekatommOria dolria t02022 kai problépetai na ft"sei ta 256,60 diseka-
tommOria dol’ria éwc t02028 [43]. Aut h an’ptuxh mporeD na apodojeb se
di“forouc par"gontec , ipwc o auxanimenoc arijmic kai h poluplokithta twn
epijesewn ston kubernoq,ro, h auxanimenh uiojethsh uphresi,ncloud kai oi
austhrob kanonismob prostasbac dedoménwn pou epib’llontai api tic kubern seic
pagkosmbwc

H agor” thc kubernoasf'leiac parousi“zei shmantikéc eukairbec gia di-
“forouc endiaferimenoug api parigouc tegnologbac éwc eidikoOc ston tomeéa
thc kubernoasf'leiac . EtairePec pou eidikeOontai se |Oseic kubernoasflejac
ipwc logismik™ prostasbac api i0O¢ tePgh prostasbacsust mata anbgneushc
kai prilnyhc eisbol n kai ergaleba kruptogr'fhshc , égoun shmei sei axiosh-
mebwth an”ptuxh kai z thshEpipléon, oi epaggelmatbec thc kubernoasf’leiac
me exeidbkeush se tomigl to hjiki  hacking, h axiolighsh trwtithtac kai h
antimet,pish epijesewn eqoun meg’lh z thsh kaj,c oi organismob epidi,koun
na enisqgOsoun tic dunatithtec antimet,pishc epijésewn ston kubernog,ro

Sumperasmatik” oi epijéseic ston kubernog,ro apoteloOn sobaréc apei-
lec gia idi tec, organismoOc akima kai kratikoOc foreP©® antBktupoc aut,n
twn epijesewn kumabnetai api thn ap,leia euabsjhtwn plhrofori,n éwc th diako-
p parog c uphresi,n zwtik ¢ shmasbac Wc apotélesmah shmasba thc kuber-
noasf’leiac egei auxhjeb p“ra polO Apotelesmatik™ meétra kubernoasf’leiac
prostateOoun tic proswpikéc plhroforbeg prostateOoun tic epigeir seic kai
diasfalbzoun th stajerithta twn basik,.n uphresi.n . H auxanimenh agor” gia
thn asf’leia ston kubernoq,ro parousi“zei shmantikec eukairbegtiso gia touc
parigouc tegnologbac iso kai gia touc epaggelmatbec thc kubernoasf’leiac

1.2 Sun jeic tOpoi kubernoepijésewn

Se aut thn enithta ja anaptugjoOn en suntomPa oi pio koinéc epijéseic ston
kubernog,ro. Epbjesh ston kubernog,ro Cyber Attack orbzetai k’je mh
exousiodothménh prosp”jeia prisbash¢ diakop ¢ priklhshc blI"bhc se éna
sOsthma upologist,n, dbktua yhfiakéc suskeuéc

1.2.1 Epbjesh Man In the Middle (MITM)

H epbjeshMITM apoteleD mba api tic palaiiterec epijeseic kai afor” thn
parakoloQjhsh thc epikoinwnbac metaxO dOo ontot twn api énan epitij@meno
(hacker) me skopi thn tropopobhsh thn sullog dedoménw(p.g. proswpik,n,
oikonomik, [1]. H epbjesh aut mporeD na ulopoihjeD me polloOc trippuc
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oi opoboi mporoOn na entagjoOn se dOo eurOterec mejidomcgprosp’jeia
par’kamyhc qeirag,ghshc twn prwtikollwn asfalebac ipwc to SSL/TLS

pou grhsimopoioOntai gia thn asf’leia tou kanalioO epikoinwnbac metaxO tou
Client kai tou Server,kai thn upoklop thc metaxO touc epikoinwnDac anakateu-
jOnontac ilh th kbnhsh twn dedoménwn mésa api éna kimbo pou eléggetai api
touc epitijémenoud1]. Oi kathgorbec autoO tou tOpou epijésewn perigr-fontai
parak’tw .

1.2.1.1 HTTPS Spoo ng

EPnai mba idiabterh perbptwsh kaj,c orismenoi eidikob lene iti prikeitai gia mba
epbjestPhishing, en, “lloi iti prikeitaigia  MITM. H taktik ebnai h dhmiourgba
enic domain pou moi“zei pol® me autin tou kanonikoO istitopouAut h tak-

tik ebnai gnwst kai ,c homograph attack , ipou oi garakt rec sto inoma

tou domain stiqou antikajbstantai me garakt rec pou den ebnaSCIl all®
moi“zoun se emf nish'Etsi o anupoybastoc gr sthc ebnai pijani na mhn dei thn
diafor” kai na grhsimopoi sei thn istoselbda kanonik™[1].

1.2.1.2 SSL Session Hijacking

To Session hijackinggnwsti kai wc cookie side-jackingebnai mia morf epbjeshc
pou ja d,sei se enan q'ker pl rh prisbash se enan diadiktuaki logariasmi .
'‘Otan sundeimaste se éna diadiktuaki logariasmi h efarmog mac epistréfei
ena session cookie gdhlad éna tm ma dedomenwn pou prosdiorbzei ton gr sth
sto diakomist , tou dbnei prisbash ston logariasmi tou kai parameénei energi
meqri o gr sthc na aposundejeb api thn efarmog Se aut thn epbjesh o
kubernoegklhmatbac klebei to diakritiki periidou leitourgbac tou gr sth kai to
grhsimopoieb gia na apokt sei prisbash ston logariasmi tou[1].

1.2.1.3 SSL Stripping

H epbjesh ebnai gnwst kai wiowngrade attack,kaj,c o epitijemenoc prospa-

jeb na upobajmbsei to epbpedo asfalebac stic epikoinwnbec twnafeer, ntac

thn kruptogr™fhsh . 'Otan éna jOma jélei na sundejeb se énan diakomistepi-
tij@menoc upokléptei to abthma kai dhmiourgeP mia anex;rtiithimh sOndesh
me ton diakomist mesw prwtokillou HTTPS. Sthn sunégeia itan o epiti-
jémenoc I'bei thn ap™nthsh tou diakomist, thn anametadbdei sto jOma se mh
kruptografhmenh morf , parist'nontac ton diakomist [1].
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1.2.1.4 IP Spoong

Ta dedoména sto diadbktuo metaferontai mesw paketa pakeéta periegoun
thn tautithta tou apostoléa kai tou paral pth me thn morf dieujOnsewn IP.

Se aut thn perBptwsh o epitiiemenoc stéketai an"mesa se dOo meérh pou epikoin-
wnoOnplastograf, ntac tic dieujOnseic touc . Me autin ton tripo , k’je éna

api ta jOmata stélnei ta pakéta tou diktOou tou ston eisboléa, antb na ta
stebDlei apeujebac ston pragmatiki tou proorismi Aut h taktik mporeb na
grhsimopoihjeb kai se epijeseibistributed Denial of Service (DDoS) [2].

1.2.1.5 DNS Spoo ng

To DNS ebnai éna prwtikollo gia thn antistoBgish thc dieQjunshtP prooris-
moQitan upob’lletai abthma api énan pelth. 'Otan upob’lletai éna abthma
gia enan sugkekriméno istitopo to prigramma peri ghshc kai to leitourgiki
sOsthma anazhtoOn mia antBstoigh katag,rhsh api thn proswrin mn mh ton
eswteriki q,ro apoj keushc thc suskeu ¢ . E"n den to brei ekeBite jétei to
er.thma (queries) gia anaz thsh aut ¢ thc dieOjunshc IP. 'Otan brei thn antDs-
toigh dieOjunshIP, sundéei ton pelth me autn O epitij@menoc antikajist”

mia nimimh dieQjun#h sta argePa enic diakomistDNS kai me autin ton tripo
mporeP na anakateujOnei kai na sulléxei ta dedoména pou stélnei o pelthc kai
o diakomist c [3].

1.2.1.6 ARP Spoo ng

H plastogrfhsh  ARP ebnai énac tOpoc epbjeshc kat™ thn opoba énac epitijé-

menoc stélnei parapoihména mhnOM&A mésw enic topikoO diktOouAuti

egei wc apotélesma th sOndesh thc dieOjundAC tou me th dieOjunshP enic

nimimou upologist diakomist sto dbBktua Milic h dieOjunsh MAC sunde-

jeD me mia aujentik dieOjundI®, o epitij@menoc ja argbsei na lamb™nei ila ta

dedomeéna pou proorDzontai gia aut n th dieOjurih H plastogr’thsh  ARP

mporeb na epitréyei stouc kubernoegklhmatbec na upokléymatropopoi soun
akima kai na stamat soun th metafor” dedoménwnOi epijéseic autoO tou

tOpou mporoOn na sumboOn mino se topik™ dbktua pou grhsimopoidRPto

[3].
1.2.1.7 Meétra prostasbac apénanti se epijéseic MITM

Orisména métra pou mporoOn na IhfjoOn gia thn apofug tétoiou ePdouc epi-
jesewn ebndil]:
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Figure 1.1: MITM Attack

" H apofug thc qrshc Wi-Fi qwrbc kwdiki prisbashc

" H apofug antallag c euabsjhtwn plhrofori,n kai grhmatik,n sunal-
lag,n se dhmisia dbktua

" Qr sh mino HTTPS istoselbdwn

1.2.1.8 Qarakthristikec MITM epijeseic

" Supersh : To 20150i upologistec Lenovo kuklofirhsan me proegkat-
esthmenadware pou ekane touc gr stec eu’lwtouc se epijeseic MiTM.
Auti to logismiki , gnwsti wc Super sh Visual Search,eis gage diafh-
mbseic stic istoselbdec pou episkeptontan o gr sthévlia enhméerwsh tou
Microsoft Windows Defendeiton Febrou'rio tou 2015afabrese aut n thn
eup’jeia [44].

DigiNotar : O ekdithc yhfiak,n pistopoihtik,n asfalebac parabi”sthke

to 2011itan enac epitiiemenoc apékthse prisbash se500 pistopoihtik™
gia istitopouc , ipwc h Googlekai to Skype. O epitijémenoc grhsimopobhse
thn taktik miac epbjeshcMiTM exapat, ntac touc qr stec na eis"goun
kwdikoOc prisbashc se yeOtikouc istitopouc pou upodOontan touc prag-
matikoOcH DigiNotar upébale telik™ abthsh pt,gqeushc gia na anak"myei
api tic ap,leiec aut c thc parabbashc dedomenwn5].
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Figure 1.2: DDoS Attack

1.2.2 Distributed Denial of Service (DDoS) Attack

EPnai mPa epbjesh kat™ thn opoPa to sOsthma o upologist ¢ stamat’ei na
antapokrbnetai se opoiad pote entol api ton k“toqgi tou (denial of service).
Auti sumbabnei itan énac kakibouloc gr sthc apokt™ éna dbktuo upologist,n
zimpi gia na sampot’rei énan sugkekriméno istitopo diakomist O kakibouloc

gr sthc dbnei thn entol se ilouc touc upologistéc zimpi na epikoinwnoOn me
enan sugkekrimeno istitopo diakomist xan” kai xan[4]. Oi epijéseic DDoS
taxinomoOntai se dOo tOpouc me b’sh to epPpedo protokilou pou stogeOoun
ipwc perigr-fontai parak’tw .

1.2.2.1 Application Layer

Se aut thn epbjesh gbnetai prosp’jeia ex'ntlhshc twn pirwn tou diakomist
(Sockets, CPU, memory, disk/database bandwidth, and I/O bandwidth)mésw
fainomenik™ nimimwn kai mh kakiboulwn aithm“twn kai sun jwc katanal noun
ligitero bandwith [4].

1.2.2.2 Network or Transport Layer

O stigoc thc epbjeshc ePnai na korestoOn oi doméc tou dikt(8ewvers, routers,
switches)mesw thc dhmiourgbac meg’lhc kbnhshc sto diPktuo
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1.2.2.3 Metra prostasbac apenanti se epijeseic DDoS

Orisména meétra pou mporoOn na IhfioOn gia thn apofug tétoiou eDdouc epi-
jesewn ebndb]:

" Efarmog fbltrwn sto router gia apirriyh pakétwn api Opoptec phgec

" Suneq ¢ parakoloOjhsh thc eisergimenhc kBnhshc pou pl ttei ton di-
akomist . 'Oso pio gr gora entopisteD mia asun jisth aOxhsh sthn kuklo-
forba pou fabnetai Opopttiso pio gr gora mporeb na xekin sei h éreuna

" Periorismic ston arijmi twn aithm™twn pou mporeb na degjeb o diakomist ¢
kai efarmog tebqouc prostasbac se diadiktuakéc efarmod®éeb appli-
cation rewall - WAF).

1.2.2.4 Qarakthristikec DDos epijeseic

" AWS DDoS Attack : H Amazon Web Servicesgtup jhke api mia
gigantiaba epbjesBDoS ton Febrou’rio tou 2020. Stigeue enan ag-
n,stwn stoigeBwn pel"th AWS grhsimopoi, ntac mia tegnik pou onom”ze-
tai Connectionless Lightweight Directory Access Protocol (CLDAP)Aut
h teqnik basbzetai se eu’lwtouc diakomisteELDAP trbtwn kai enisqOei
ton igko twn dedoménwn pou apostéllontai sth dieOjunshP tou jOmatoc
kat® 56 éwc70foréc. H epbjesh di rkese treic hmérec kai sthn korOfwsh
eftase sta 2,3 terabytean” deuterilepto [46].

" GitHub Attack . To 2018to GitHub degthke epbjestDDoS me igko
dedomenwn pou éftase th 35 terabitan” deuterilepto (Tbps) stelnontac
pakéta me rujmi126,9ekatommOQOria an” deuterileptd47].

1.2.3 Phishing attacks

H epbjeshphishing ebnai h praktik thc apostol ¢ mhnum™wn hlektronikoO
taqudromeBeae koinwnik™ dbktua all” kai proswpik™ mhnOmata pou faPnetai na
proerqontai api axiipistec phgéc me stiqo thn apikthsh proswpik,n plhro-
fori,n twn grhst.n . Sundu“zei koinwnik mhganik (social engineering)kai
tegnikec ikanithtec. Mporeb na ebnai api éna sunhmmeno sersai pou
fort,nei kakiboulo logismiki ston upologist na ePnai énac sOndesmoc proc
énan istitopo pou moi“zei axiipistoc ste na kateb“sei to jOma kakiboulo
logismiki [6]. Basikec upokathgorbec kathgorbec tdthishing perigr-fontai
parak’tw .
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1.2.3.1 Spear Phishing

O epitijemenoc afier,nei k“poio grino ,ste na sugkentr,sei perissiterec
plhroforBec gia to upoy fio jOma tou gia na k™nei thn epbjesh pio estiasménh
kai “ra na éqei perissiterec pijanithtec epitugbac [6].

1.2.3.2 Whaling

O epitijémenocg ipwc kai sto spear phishing,afier,nei arketi grino gia na
mazeyei polléc plhroforbec gia to jOma tou ipou sun jwc eDn&EO kai “lla
uyhlibajma stelégh meg’lwn epigeir sewn. EPnai idiabtera epikPndunoc tOpoc
epbjeshc kaj,c aut” ta stelegh eqoun prisbash se poll” dedoména thc K'je
etairebago].

1.2.3.3 Vishing

O epitijémenoc thlefwneb sto upoy fio jOma kai zht™ proswpikéc plhroforbec
parist'nontac iti thlefwneb api egkurh phg p .q mba tr'pezaMporeb na ebnai
kai automatopoihméno hqitiki m nuni@.

1.2.3.4 Smishing

O epitiiémenoc stélnei SMS sta upoy fia jOmata parist'nontac iti ePnai
egkurh phg kai ta kajodhgeb na ektelesoun sugkekrimenec ipwc to "noigma
pagideuménwn sundésmwn ipou mporoOn na klapoOn diapisteut ria eisidou thc
pragmatik c selbdd6].

1.2.3.5 M etra prostasbac se epijeseic Phishing

Orisména métra pou mporoOn na IhfjoOn gia thn apofug tétoiou eBdouc epi-
jesewn ebndb]:

A

Ekpabdeush kai kritik skéyh gia thn apodoq kai to "noigma Opoptwn
mhnum~twn

‘Anoigma Opotpwn mhnum“twn se eikoniki perib’llon

Mh apostol euabsjhtwn plhrofori,n mésw email.

1.2.3.6  Qarakthristikéc Phishing epijéseic

A

Phish Phry : To 2009kubernoegklhmatbec ésteilan mhnOmata hlektron-
ikoO taqudromebou se jOmata prospoioOmena iti proérgontai api tr"pezec
Ta jOmata sth sunégeia kajodhgoOntan sto na episkeftoOn istoselDdec
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Figure 1.3: Phishing Attack

parimoiec me autec twn trapez,n touc  ste kat™ thn eisagwg twn
pistopoihtik n eisidou se autéec oi kubernoegklhmatbec na ta aposp soun
Me autin ton tripo kI"phkan p’nw api 1.5 ekatommOria dol'rig48].

Nordea : To 2007,h souhdik tr'peza Nordeaéqase p"nw api7 ekatom-
mOria kor nec itan oi phishers katferan na steBloun dilia mhnOmata
hlektronikoO taqudromePou stouc pel“tec thc tripezacdele”zont™c touc
na egkatast soun to "haxdoor" Trojan metamfiesméno wc logismiki
prostasbac api anepijOmhta mhnOnia®].

1.2.4 SQL injection

H égqush(SQLIi) ebnai mia eup’jeia asfaleDac pou epitrépei se enan eisboléa na
parembabnei sta erwt mafgueries)pou k"nei mia efarmog sth b"sh dedomenwn
thc. Genik™ epitrépei se enan eisbolea na apokt™ prisbash se dedoméena pou
sun jwc den ebnai se jesh na anakt seiAuti mporeb na perilamb”nei dedomena
pou an koun se “llouc gr stec opoiad pote “lla dedoména sta opoba mporeb na
egei prisbash h bdia h efarmog Se pollec peript,seic , enac eisboleac mporeb
na tropopoi sei na diagriyei aut” ta dedomena prokal,ntac minimec allagéc

sto periegimeno th sumperifor” thc efarmog ¢ [50]. KathgorbecSQLi ebnai

0i ex C:
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1.2.4.1 In-band SQLi

O epitijemenoc grhsimopoieb to Bdio kan’li epikoinwnbac gia na pragmatopoi sei
tic epijéseic tou kai na sulléxei tic plhroforDec / apotelésmata aut c. Oi dOo
sunhjismeénoi tOpoin-band SQLi ePnai

Error-based SQL injection: O epitijemenoc ekteleD orismenec enérgeiec pou
prokaloOn th dhmiourgba mhnum™wn sflmatoc sth b’sh dedoménw@mhsi-
mopoi_ ntac to m numa sflimatoc ePnai dunatic o prosdiorismic tou tOpou b’shc
dedomenwn pou grhsimopoieBiai ekdosh Kklp .

Union-based SQL injection: O epitijemenoc grhsimopoieb ton telestUNION

gia na sundu’sei mia d IwshSQL me mia kakiboulh d lwsh H kakiboulh

d lwsh prépei na grhsimopoieb tic Bdiec st lec kai tOpouc dedoménwn me thn
argik dlwsh . Mia eu’lwth b’sh dedomenwn epexerg zetai th sunduasménh
pritash kai ekteleb ton kakiboulo k dika .

1.2.4.2 Blind SQLI

Onom“zetaiBlind(tufl ) giatb o epitijémenoc den blepei ta apotelésmata thc
epbjeshc ameéswtJpokathgorbec ebnai

Boolean-based SQL Injection:Ed, , o eisboléac ja steblei ena er,thmaSQL
sth b"sh dedomeénwn zht,ntac api thn efarmog na epistréyei éna diaforetiki
apotélesma an’loga me to an to er,thma epistréfeiTrue False.

Time-based SQL Injection: O epitijiémenoc stelnei éna er,thmaSQL sth b"sh
dedomenwno opobo k'nei th b"sh dedoméenwn na perimenei éna sugkekrimeno
groniki di"sthma prin koinopoi sei to apotélesma. O grinoc apikrishc bohj

ton eisboléa na apofasbsei e’n éna er,thma ebnai Swsti Ljoc

1.2.4.3 Out-of-bound SQL Injection
O epitijemenoc den mporeb na grhsimopoi sei to Bdio kan’li epikoinwnbac gia na
ulopoi sei mia epbjesh kai na sugkentr sei tic plhroforbeé apotelésmata

1.2.4.4 M etra prostasbac se epijeseic SQLi

Orisména métra pou mporoOn na |hfioOn gia thn apofug tétoiou ePdouc epi-
jesewn ebnai

" Prepared Statementskai Parameterized Queriesdiasfalbzoun iti oi
par"metroi pou stélnontai sthn b”sh dedoménwn ebnai orjob

"~ Efarmog katakermatismoQhashing) stouc kwdikoOc prisbashc
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Figure 1.4: SQLi Attack

" Escaping inputs: ebnai mia méjodoc kat™ thn opoba oi sunart seic diafug c
garakt rwn pou parégontai api to DBMS grhsimopoioOntai gia elegqo
twn stoigePBwn pou paréqontai api to gr sth.

1.2.4.5 Qarakthristikec SQLi trwtithtec

Eup’jeia Tesla to 2014, ereunhtec asfalebac dhmosbeusan iti katferan na
parabi“soun ton istitopo thc Tesla grhsimopoi ,ntac SQLI, kataférnontac na
apokt soun dikai,mata diageirist kai na kleyoun dedoména qrhst,n[51].

Eup’jeia Cisco to 2018,bréjhke mia eup’jeiaSQLi sto Cisco Prime License
Manager. H eup’jeia epétreye stouc eisboleDc na apokt soun prisbash floioO
(shell access¥ta sust mata . H Ciscoéqei epidiorj,sei thn eup’jeia [52].

1.2.5 Malware

Malware alli,c malicious softwareebnai éna kakiboulo logismiki to opobo éqgei
.C stigo na eisqwr sei kai na katastréeyei mia suskeu éna dbktuo. An"loga

me tripo leitourgbac tou ek’stote progr'-mmatoc auti mporeb na taxinomhjeb se
mba api tic parak'tw kathgorbec

1.25.1 Virus

Virus iic ebnai ena kakiboulo logismiki to opobo pabrnei thn morf k, dika pou
egei topojethjeb se mba efarmog éna prigramnf2aramenei anenergic meqri
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na energopoihjeb gia pr,th for” api ton Bdio ton qr sth. 'Epeita mporeb na
pollaplasiasteb kai na prosb’lei perissitera argeba tou sust matoc all” kai

to Bdio to sOsthma Mporeb na prokalései ap leia dedoménwausleitourgba
efarmog.n, arg leitourgPa tou upologist . O pio sOnhjec tripoc gia na
prosblhjeb éna sOsthma api ii ePnai mésw sunhmmeénwn argePwn seeOyailpta
kai | yh argeBPwn api mh egkurec phggc].

'Enac api touc pio gnwstoOc ioOc apoteleBLAOVEYOU [53]. O iic metadijhke

mésw tou hlektronikoO taqudromePou ipou upodOontan éna erwtiki grrmma me
inoma LOVE-LETTER-FOR-YOU.TXT.vbs kai jéma | love you .'Htan éna
Microsoft Visual Basic Scriptkai diegrafe proswpik™ kai argeba tou sust ma-
toc.Upologbzetai iti oi zhmiec pou prok’lese mporeb na aggbzoutbtdic.

1.2.5.2 Worm

Worm alli_c skoul ki ePnai éna kakiboulo logismiki pou moi“zei me touc ioOc
all” se antbjesh me autoOc mporeP na exaplwjeD mino tou k™nontac gr sh thc
up“rgousac diktuak ¢ upodom ¢ uphresi n tou diadiktOou Ta logismik™ au-
toO tou tOpou den proskoll ntai se “lla argePa prokeiménou na epibi,soun all®
leitourgoOn wc autinoma progr'mmataGia thn ex plwsh touc grhsimopoioOn
api aplec mejidouc ipwc h apostol email all” kai pio perbplokec ipwc h ek-
met’lleush eupajei n tou leitourgikoO sust matoc . MporoOn na prokalésoun
ap.leia dedomenwndhmiourgbbackdoor, na bohj soun sthn ex"plwsh “liwn
kakiboulwn logismik, n ipwc spywareklp [7].

Qarakthristiki par"deigma Worm ebnai to skoul kiMorris pou kuklofirhse to
1988kai jewrebtai wc to pr,to skoul ki upologist [54]. To skoul ki Morris
tan to érgo tou Robert Tappan Morris Jr., enic metaptugiakoO foitht sto
Cornell, o opoboc féretai na prospajoOse na aparijm sei ila ta sust mata
pou tan sundedeména sto dDktARPANET. StogeOontac ta trwt” shmeba se
poll” diaforetik™ progrrmmata  Unix, to worm Morris tan ikani na molOnei
éna sOsthma perissiterec api mPa foréd o skoul ki ephréase éwc kai to 10%
api ta 60.000sust mata pou pisteOetai iti eDnai sundedeména meREANET.

1.2.5.3 Trojan

Trojans ePnai énac tOpoc kakiboulou logismikoO pou metamfiézetai wc kalipisto
logismiki , efarmogec argeba gia na paraplan sei touc gr stec na to kate-
b"soun kai en agnoba touc na paragwr soun ton elegqo twn suskeu.,n
touc. Milic egkatastajeb , enatrojan mporeb na ektelesei thn enérgeia gia
thn opoba sgedi’sthke ipwc diagraf argePwparakoloOjhsh drasthriithtac
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grhst,n ,elegqoc suskeu c .To kakiboulo logismiki trojan diadbdetai sugn”
mésw sunhmmeénwn hlektronikoO taqudromebou kai Opopthc | yhc api istitopo
'‘Opwc kai oi iopapaiteb thn enérgeia tou gr sth gia na energopoihjeb me th
diafor” iti ta  Trojans den auteanapar"gontai [7].

Gnwsti logismiki Trojan ebnai toZeuS/Zbot [55]. Upologbzetai iti egei
molOnei p"nw apB,6 ekatommOria upologistéc stic HPAsumperilambanoménwn
mhganhm™twn pou an koun stNASA, thn Bank of America kai to Upourgebo
Metafor,n twn HPA . To ZeuSmolOnei upologistéc me leitourgikiwindows
kai stélnei dedoména api ton upologist tou jOmatoc sto diakomist ZeuS.To
adOnato shmebo tou sust matoc autoO ePnai o eniaboc diak@8i€t © opoboc
apotelese to prwtargiki stiqo gia tic uphresbec epibol ¢ tou nimou.

1.2.5.4 Fileless Malware

Se antbjesh me to koini kakiboulo logismiki, to opobo grhsimopoieb ektelésima
argePa gia na molOnei suskeuta kakiboulo logismiki qwrDc argePa grhsi-
mopoieD thn mn mh tou sust mato&kmetalleQetai antikeDmena pou den ePnai
argeba all” dh up“rqwn proegkatesthméno logismikj ipwc makroentoléc tou
Microsoft O ce, PowerShell, WMI. Epeid den up'rgei ektelesimo arqepebnai
dOskolo na entopisteb api ta sust mata asfaleDagg].

'Ena axioshmebwto par"deigma epbjeshc kakiboulou logismikoO qwrbc argeba
tan to Operation Cobalt Kitty, sto opobo h om"d@®ceanlLotusdiebsduse se
polléc etairePec kai parakoloujoOse thn drasthriithta touc gia di"sthma éxi

mhn_n prin entopistef56].

1.255 Adware

To Adware, ipwc upodhl nei to inoma, ebnai kakiboulo logismiki pou sqetbze-

tai me tic diafhmbseic pou sunant'me sto diadbktulo logismiki auti em-
fanbzei anepijOmhtec diafhmPseic ston upologist saterikéc foréc me th morf
anaduimenwn diafhmBsewiutéc oi anepijOmhtec diathmPseic mporeD na odhg -
soun touc gr stec na kateb“soun k“poio kakiboulo logismiki kata I'joc , na
sullexoun dedomeéena pou sqgetbzontai me to istoriki anaz thshene dedoména
eisidou se hlektronikéc uphresbec kai na ta poul soun se trbtouc].

Qarakthristik perbptwsh Adware apoteleb toFireball. 'Egine gnwsti to 2017,
itan mia meléth pou paraggéljhke api mia israhlin etairePa logismikoO diapDbst-
wse iti perissiteroi api 250 ekatommOria upologistéc kai to éna pémpto twn
etairik,n diktOwn se ilo ton kismo eBgan molunjeD api aut{57].
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1.25.6 Spyware

To Spywareebnai éna kakiboulo prigramma pou itan egkajbstatai se éna up-
ologist , katagr’fei kai metadbdei proswpikec plhroforbec tou gr sth To
logismiki auti epitrepei sto diageirist tou na parakoloujeb ilec tic mor-

féc epikoinwnbac sth stogeuménh suskeuTeétoia logismik™ grhsimopoioOntai
sugn” api tic argec epibol ¢ tou nimou, kubernhtikéc uphresbec kai organis-
moQOc asf’leiac gia thn parakoloOjhsh twn epikoinwni_n upiptwn To spyware
ebnai epbshc diajesimo stouc katanalwté@pitrépontac stouc agorastec tou

na kataskopeOoun api antbpalec etaireDec meéqri kai priswpa tou stenoQ touc
peribllon [7].

Gnwst” logismik™ Spyware:

Pegasus:sgedisthke api thn Israhlin NSO Group kai ebnai éna api ta pio
prisfata eurePac qr shc spyware. An kai to Pegasusarqik™ anaptOgjhke gia
thn katapolemhsh thc tromokratbgcta stoigeba debqgnoun iti pollob pel‘tec
grhsimopoioOn t®Pegasugia na kataskopeOoun dhmosiogr-foypolitikoOc an-
tip“louc kai sgedin ipoion epijumeb o pel'thc Agorastec kai qr stec tou sug-
kekriménou logismikoO égoun up’rxei kubern seic thc GallD#wc Ouggarbac
twn Hnwmeénwn Arabik,n Emir“twnthc Saoudik ¢ Arabbagcthc Indbac kai “llwn
[58].

FinSpy: ebnai mia prohgménh soubta ergaleDwn parakoloOjhshc pou grhsi-
mopoioOn uphresPec epibol ¢ tou nimou kai uphresbec plhrofari io Fin-

Spy leitourgeb se leitourgik™ sust mata Windows, macOS, Linux, Android

kai i0S. Oi dunatithtéc tou poikblloun an“loga me thn platfirma . 'Eqgei thn
dunatithta na energopoieb kruf® ta mikrifwna gia thn eggraf sunomili,n ,

thn energopobhsh thc k“'merathn eggraf kai met"dosh eikinwn, th met"dosh

gr shc pl ktrwn , thn tropopobhsh argebwia9].

1.2.5.7 Botnet

O iroc botnet apotelebtai api to bot kai api to net. To bot proérge-
tai api to robot to opobo ebnai éna logismiki to opobo jétei énan upologijst
ena kinhti akima kai ena oliklhro diakomist upi ton elegqo kubernoegklh-
mati,n. To net dhl nei iti prikeitai gia ena oliklhro dbktuo api hlektron-

ikec suskeuec pou égoun molunjeb apit malware kai eléeggetai api to bot-
herder . O epitiiemenoc mporeb na d sei entol se K'je upologist sto botnet
tou na pragmatopoi sei mia suntonisménh epbjeshklDmaka enibotnet (poll®
apoteloOntai api ekatommOrikot) epitrépei ston eisboléa na ekteleb epijéseic
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meg’lhc kiIDmakac pou prohgouménwc tan adOnatec me gr sh enic mino upolo-
gist . Dedomeénou iti tabotnet paraménoun upi ton élegqo enic apomakrus-
ménou eisboléata molusména mhgan mata mporoOn na lamb noun enhmer,seic
kai na all"’zoun th sumperifor” touc ameswc. Sugn” oi bot-herdersnoiki"zoun

tm mata tou botnet touc sth maOrh agor. Merikéc epijéseic pou mporoOn na
prokalésoun ebndbdDoS, Click fraud, SpamBot [9].

Gnwst™ Botnet apoteloOn:

Storm: to Storm tan ena api ta pr,ta peer-to-peer botnets dhlad ,
eléggontan api polloOc diaforetikoOc diakomistéc To dBbktuo tan ter’s-

tio, kumabnotan ap50.000éwc 1 ekatommOrio molusménouc upologistéc kai
mporoOse na enoikiastéExaitbac autodo Storm summetebge se éna eurO f'sma
egklhmatik.n drasthriottwn , api epijéseic DDoS ewc klop ¢ dedoménwn
Merikob api touc diakomistéc tolstorm ekleisan to 2008kai s mera to botnet
jewrebtai IDgo polO anenerdib0].

Mirai: To Mirai Botnet briskitan pbsw api mia mazik epbjesh “rnhshc
uphresba(DDoS) pou “fhse meg’lo méroc tou DiadiktOou aprisito sthn anato-
lik akt twn HPA .Wstiso, auti pou ékane toMirai axioshmebwto taniti tan
to pr,to meg’lo botnet pou milune tic mh asfalebc suskeudoT. Sto apigeii
tou, milune perissiterec api 600.000suskeuéc To botnet dhmiourg jhke api
mia om”da foitht,n kollegbou pou jele na éqei pleonekthma stdvlinecraft [61].

1.2.5.8 RootKits

To inoma"rootkit" proérgetai api ta leitourgik™ sust mata  Unix kai Linux,

ipou o pio pronomiakic diageirist ¢ logariasmoO onom“zetdiroot". Qi efar-
mogec pou epitrépoun mh exousiodothmenh prishast se epbpedo diageirist

sth suskeu ebnai gnwstéec wikit". An kai ta perissitera rootkits ephre”zoun

to logismiki kai to leitourgiki sOsthma , orisména mporoOn epBshc na molOnoun
to hardwarekai to rmware tou upologist . Ta Rootkit ebnai ikan™ na droun
gwrbc na entopbzontdlilic apokt soun mh exousiodothmenh prisbash se up-
ologistec , ta rootkits epitrépoun stouc kubernoegklhmatbec na kléboun prosw-
pik”~ dedomeénana egkatast soun “lla kakiboula logismik™ na grhsimopoioOn
upologistec wc meroc enidotnet [10].

To Necurs rootkit eDnai éna api ta megalOtera enetgptnets aut th stigm kai
ePnai upeQjuno gia th di"dosh tduocky ransomwarekaj,c kai tou kakiboulou
logismikoODridex. To rootkit Necurs prostateOei “llouc tOpouc kakiboulou
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logismikoO pou kajistoOn énan upologist méroc enibotnet, diasfalDzontac
etsi iti h milunsh den mporeb na afairejef2].

1.2.6 Cryptojacking

Cryptojacking ebnai h kubernoepbjesh kat™ thn opoba suskeuec ipwc upolo-
gistéc, tablet, smartphone akima kai diakomistéc grhsimopoioOntai gia thn
exiruxh kruptonomism™wn gwrbc thn gn,sh th sugkat’jesh twn qgrhst,n .
'Eqoun sgediasteb  ste na menoun kruf” qwrbc na shmabnei imwec iti den éqoun
Kistoc . H qgr sh twn pirwn miac suskeu ¢ odhgeb sthn epibr’dunsh thahn
katan“lwsh megalOterhc posithtac enérgeiac kai thn mePwsh thc di‘rkeiac zw ¢
thc [11]. To cryptojacking anloga me ton tripo pou leitourgeb gqwrbzetai se
dOo kathgorbec ipwc perigr-fontai parak’tw,

1.2.6.1 Browser Cryptojacking

H tegnik ebnai gnwst kai wcdrive-by cryptomining kai gbnetai kat™ thn
epbskeyh istoselbdwn mesw tou perihglibrowser). Oi cryptjackers orisménec
foréc dhmiourgoOn istitopouc stouc opoPouc enswmat,noun k_ dikavaScript
upeOjuno giacryptomining akima kai se dh up“rgousec istoselbdec mésw
twn diafhmbsewnAxbzei na shmeiwjeb iti pollob istitopoi enhmer,noun touc
episképtec touc iti grhsimopoioOn antbstoigeryptomining JavaScript me skopi
thn apikthsh esidwn gia thn leitourgba touc. Se aut thn perbptwsh den
apojhkeQetai k™poioc k. dikac sth suskeu kai autic ekteleBtai mino iso o
episképthc brbsketai sto sugkekrimeno istitopo[11].

1.2.6.2 Host cryptojacking

Host cryptojacking allic le based gbnetai mésw enic kakiboulou logis-
mikoQ(malware) to opobo grhsimopoieD touc pirouc enic sust matoc gia thn
exiruxh kruptonomism™twn O tripoc me ton opobo topojetebtai stic suskeuéc
twn jum’twn gbnetai ipwc kai me ta perissiteramalware, dhlad meswphish-
ing upi thn morf email, egkat'stash programm™wn kai efarmog,n akima
kai api axiipistec phgec ipwc to Google Play Storekai k“poia parousi“zoun
dunatithtec skoulhki,n (worm) [11].

1.2.6.3 Meétra gia thn apofug tetoiou ebdouc epijésewn ebnai

Orisména métra pou mporoOn na IhfjoOn gia thn apofug tétoiou ePdouc epi-
jesewn ebndil1]:
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Figure 1.5: Cryptojacking

Suneq ¢ parakoloOjhsh twn pirwn tou sust matoc .

Qrsh ad blocker kai apenergopobhsh thc dunatithtac ekteleshc
JavaScript k, dika .

"~ Frag se istitopouc pou ePnai gnwsti iti grhsimopoioOn cryptomining

scripts.

1.2.6.4 Gnwstéc peript,seic Cryptojacking:

Coinhive : To Coinhive tan mia uphresba exiruxhc kruptonomism”™twn pou
kuklofirhse to 2017.Epetrepe stouc idiokt tec istotipwn na enswmat, -
soun énan k dikaJavaScript stouc istitopoOc touc, o opoPoc ja grhsi-
mopoioOse ton upologist tou episképth tou istitopou gia thn exiruxh
tou kruptonombsmatddonero. To Coinhive sqgedisthke gia na ebnai enac
nimimoc tripoc gia na dhmiourgoOn ésoda oi k'togoi istitopwn qwrbc
na basbzontai se diafhmbseidVstiso, den “rghse na axiopoihjeb api
kakiboulouc gr stec gia gr sh qwrbc th gn,sh th sugkat’jes twn
episkept.n [63].

WannaMine : To WannaMine anakalOfjhke gia pr,th for"to  2018kai
ebnai énac tOpoc kakiboulou logismikoO pou grhsimopoiebtai se epijéseic
cryptojacking. O pio koinic tripoc met"dos ¢ gbnetai mghishing email.
'Otan to jOma anoBgei to sunhmmeéno argeBakiboulo logismiki  Wan-
naMine egkajbstatai ston upologist tou . Sth sunegeig grhsimopoieb
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ton upologist tou jOmatoc gia thn exiruxh tou kruptonomBsmatodvion-
ero. Ektic api thn exiruxh kruptonomism™wn, to WannaMine ebnai sge-
diasmeno na exapl netai se “llouc upologistec pou brbskontai sto bdio
dbktuo To WannaMine v4.0ebnai h pio prisfath ekdosh tou kakiboulou
logismikoOWannaMine. EmfanDsthke td2020kai ePnai gnwsti iti grhsi-
mopoieD pollapléc mejidouc gia thn apofug entopismo@bnai epPshc se
jésh na klébei euabsjhtec plhroforDec api ton upologist tou jOmatoc
[63].

1.3 Di'rjrwsh ergasbac

Sto deOtero kef’laio me tbtlo AnalOontac to Ransomware , ja parousi-
asteD h exélixh touansomware analOontac ton kOklo zw ¢ tou kai taxinom n-
tac to. Sto trbto keflaio me tbtlo Sqetikéc ErgasbPec , ja exetastoOn
antbstoigec ereunec sqgetik™ me thn anbgnenastsomware.'Epeita, sto tetarto
kef'laio me tBtlo Proseggish tou Probl matoc , ja perigrafeb h méjodoc
pou akolouj jhke gia thn anBgneush touransomware. Ed, ja parousiastoOn
leptomereiec thc diadikasbathc mejodologbackai twn ergaleBbwn pou qgrhsi-
mopoi jhkan. Teloc, sto pempto kef'laio Sumper’smata kai Epimena

B mata , ja parousiastoOn ta sumper’smata thc éreunac kai ja anaferjoOn
ta epimena b mata pou prépei na akoloujhjoOn
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AnalOontac to Ransomware

2.1 Giatb epilegjhke to Ransomware

H kubernoasf’leia ePnai enac tomeac o opoboc all"zei suneqyestiso IBgec
apeiléc eqoun sugkentr sei tish prosoq isoto ransomware.To ransomware
ebnai ena kakiboulo logismiki to opobo mporeb na prokalesei katastrofec kai
anast"twsh se memonwmeéna “tonepigeir seic kai organismoQcH leitourgba
tou ePnai apl all” katastrofik , eisb’lei se éna sOsthma kai prospajeP na
kruptograf sei ta dedoména tou jOmatoc apait ntac IOtra gia thn apokrup-
togrfhs touc . Oi dr'stec ekmetalleuimenoi ton fibo twn jum™twn éqoun
metatréyei to ransomwarese mia prosodofira egklhmatik epigebrhsh epino,n-
tac suneq,c néec mejidouc ekbiasmdéy].

Oi epijéseic ransomwarestogeOontac pléon organismoQOc ilwn twn mege-
j,n , api poluejnikec meqri kai kubern sei¢ éqoun gbnei polléc kai prwtoseél-
ida. Prisfato garakthristiki par"deigma ebnai h epbjesh se agwgi thc Colo-
nial Pipeline sto Texac twn HPA [65]. H epbjesh edeixe thn adunamba akima
kai meg’lwn organism,n na amunjoOn apénanti stansomwareanagk”zontac
ton Priedro twn HPA na ekd,sei di"tagma gia thn enbsqush thc kubernoas-
fleiac [65]. Api thn “llh pleur” h Eurwpadk 'Enwsh mésw tou organismoQ
ENISA (Eurwpadkic Organismic gia thn Asf’leia DiktOwn kai Plhroforin )
egei epaneilhmmeéna topojet sei toeansomwarewc mia api tic kuriiterec apeiléc
ston kubernoq,ro [66, 67, 68, 69, 64].

Sunep,c h katanihsh thc fOshc twn ransomware kai twn taktik, n
apoteleb shmantiki prwtargiki mélhma gia thn antimet, pish touH antimet, pish
thc apeil ¢ tou ransomwareapaiteD mia polOpleurh proséggish pou sundu“zei
prolhptik™ métra , prolhptikec praktikéc asf’leiac ston kubernog,ro kai mia
saf strathgik antbdrashc . EPnai aparabthto na dojeb proteraiithta sthn eu-
aisjhtopobhsh kai thn ekpabdeush gia thn asf’leia ston kubernog,ro se ila ta
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epPpeda enic organismoO gia memonwmeénouc gr stec miac kai €na api ta eur -
mata touENISA tan iti 84%twn kubernoepijésewn basbzetai se morféc koin-
wnikec mhganik £70]. H efarmog isqur,n susthm™twn dhmiourgbac antigr'fwn
asfalePag h taktik enhmérwsh logismikoO kai h gr sh isqur,n mejidwn krup-
togrfhshc kai eleggou tautithtac ebnai zwtik ¢ shmasbac b mata gia th mebwsh

thc eup’jeiac. Epipléon, ebnai shmantiki na exetastoOn enallaktikéc I0seic antb
thc plhrwm c 10trwn, kaj.c h plhrwm den eggu’tai thn an“kthsh dedoménwn

kai trofodoteb thn sunegizimenh egklhmatik drsh sto kubernog,ro [64].

Aut h eisagwg jétei to édafoc gia mia bajOterh exereOnhsh touran-
somware,sumperilambanomenhc thc proeleushc tdan tripo dr'shc , tic kath-
gorbec tou kai téloc orisménec proseggbseic pou egoun gbnei gia thn antimet, pish
tou. Se auti euelpistoOme iti ja suneisférei kai h dik mac ergasba k™ nontac
gr sh HoneyTokenme thn morf Honey le.

2.2 Exelixh Ransomware

To AIDS trojan emfanbsthke td989kai tan to pr,to kakiboulo logismiki
pou kruptogrfhse dedoména kai apabthse plhrwm [Otrwn gia thn apokrup-
togr'fhs touc . To kakiboulo logismiki dianem jhke arqgik™ me thn morf
diskeétac kai kruptografoOse mino ta onimata twn arqeBwn se énan upologist
jOma Teéloc, to AIDS trojan grhsimopoioOse summetrik kruptogr-fhsh
dhlad oi plhroforbec apokruptogrifhshc tan diajesimec sth suskeu tou
jOmatoc[12]. Kat th di‘rkeia thc dekaetDac tou1990up rxan an’logec epi-
jeéseic ipou oi epitiemenoi apekthsan prisbash sta dedoména toul"giston
etsi upost rizan - twn upologist,n twn jum“twn kai apaitoOsan plhrwm gia
thn apokruptogrfhs touc akimh kai gia thn mh dhmosiopobhsh aut,n

To 1996,ereunhtéc tou Panepisthmbou KoloOmpia priteinan thn gr sh tou
sunduasmoO summetrik ¢ kai asOmmetrhc kruptografbac se antbstoigec epijé-
seic [13]Sth shmerin epoq polléc parallagéc ransomwareqrhsimopoioOn ton
sundiasmi summetrik ¢ kai asOmmetrhc krupotgr'tfhshc dhmiourgintac isqur”
kai asfal kleidi® apokruptogr-fhshc [14]. Api th dekaetba tou1990 éwc
tic argéc thc dekaetbac tol2010, ta ransomwaresugn™ ebte prospoioOntan
iti kruptografoOsan dedoména ebte h kruptogr'fhsh efarmisthke esfalména
me apotélesma ta jOmata na mhn apolésoun ta dedoména [idijc Wstiso
axbzei na shmeiwjeb iti 2D050i Bdioi kajhghtéc tou Panepisthmbou KoloOmpia
ulopobhsan thn idéa pou ebgan parousi'sei palaiitera kai proeidopobhsan xan”
gia touc kindOnouc thc asOmmetrhc kruptogr'fhshc parousi“zontac orisména
antbmetra ipwc th dhmiourgba antigr'fwn asfalebac twn dedomgeenanisquri
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teDgoc prostasPac kai prostasPa api ioOc kai | yh mino api axiipistec phgéc
[16]. 'Etsi, IDgo argitera to 2006, rje h pr,th epbjesh me ransomwarepou
grhsimopobhse asOmmetrh kruptogr'fhsifo GPcodemetamfiésthke se “kako
sunhmmeéramail abthshc ergasbac pou stigeue R, souc gr stec tou DiadiktOou
[17]. O dhmiourgic touGPcodesunégise na belti nei to ransomwareenisqOon-
tac thn kruptogr'fhsh , kuklofor ntac pollaplec ekdiseic se di"sthma Ibgwn
hmer,n Cracking-the-code.H trbth ékdosh grhsimopoioOse kruptogr*fthsh pou

ja greiazitan 30 grinia gia na th sp”sei énac sOggronoc upologist ¢. To tro-

jan apaitoOse api ta jOmata na plhr,soun me éna ebdoc proplhrwménhc K'rtac
[17].

H epimenh shmantik exelixh sunébh t8013 me toransomware Cryp-
toLocker. To CryptoLocker sundOaze kruptogr'fhsh dhmisiou kleidioO pou
apojhkeOontan ston C&C server pou eléggontan api ton epitijémeno kai oi
plhrwmeéc gbnontan skitcoin [18]. Prin to CryptoLocker oi plhrvmécran-
somwareginintousan me th gr sh hlektronik,n portofolin , proplhrwménwn
grewstik,n kart.n , metafor.n grhm“twn, dwrok'rtec kai “llwn morf n
plhrwm ¢ gegonic pou duskileue touc epitiiémenouc na zht soun meg’la IOtra
[71]. H emf nish tou Bitcoin to 2009édwse th dunatithta gr gorwn kai yeudo-
an_.numwn plhrwm n kaj.c kai th dhmiourgba tou sOggronotepigeirhmatikoO
montélo twn ransomware [71]. O sunduasmic isqur ¢ kruptogr'fhshc tou
CryptoLocker kai oi plhrvméc seBitcoin epétreyan stouc kubernoegklhmatbec
na apospsoun kérdh perbpai7 ekatommurbwn dolarbwistiso to 2016to
FBI stamat sei thn par'nomh dr"sh thc om“dac pbsw api t&ryptoLocker [72].
To CryptoLocker grhsimopobhse taktikéc ipou prospajoOse na molOnei iso
to dunatin perissitera jOmata kai apaitoOse mikri antbtimo Aut h taktik
onom“zetai spray and pray kai tan to kurbargoc tripoc milunshc twn upol-
ogist,n me ransomwareprin api to 2015.

Sta mésa thc dekaetbac to2000, to ransomware grhsimopoioOntan
sun jwc kat™ idiwt.n kai ligitero kat™ epigeirsewn . Wstiso, to 2015,
oi kubernoegklhmatbec “rgisan na stogeOoun epigeir seiZhtoOsan [Otra
me b“sh thn ektbmhsh thc zhmPac pou prokaloOseansomwarese autéc
Aut h metatipish od ghse se eureba stigeush twn epigeir sewn kai meg-lwn
biomhgani,n

To 2014,0i om“dec pPsw apansomware’rgisan na pwloOnransomware
se diadiktuak™ firoum wc Ransomware-as-a-service (RaaSJ.o CTB-Locker
apotélese to pr,to RaaSpou entopPsthkekai leitourgoOse me éna montélo
RaaSipou oi dhmiourgob totansomwared ™ neizan to kakiboulo logismiki kai
oi pel'tec pou to danebzontan anal"mbanan thn an”ptuxh tou sta sust mata
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twn jum’twn. Sth sunégeia oi dhmiourgo® épairnan éna méroc twn IOtrwn pou
zht jhkan api to jOma . Auti mePwse ton kBnduno gia tougel’tec tou ran-
somwarekai aOxhse ta kérdh gia dhmiourgoOc tHiB]. To montélo auti ePnai h
kOria morf RaaS,all” up“rqoun kai “llec ipou to kakiboulo logismiki dBnetai

se “llec etaireDec qwrbc na apaitePtai api autéc na d soun meéroc twn [Otrwn pou
apokimisan 'Enac akima tOpo®aaSperilamb™nei sundrom gia pel'tec pou
grhsimopoioOn taansomware [74].Ola ta montéla RaaSmePwsan thn tegnik
ikanithta pou apaitebtai gia th diexagwg epijesewmansomware, odhg,ntac se
auxhmeénec kubernoepijéseic autoO tou tOfomi.

Wc epektash touRaaS, oi om"dec pbsw api taansomware rgisan na
anajétoun se “llec om"dec thn an"ptuxh orisménwn pirwn pou apaitoOntai gia
thn ulopobhsh twn epijésewn touc Autob oi piroi ebPnai krbsimoi se di“fora
st'dia tou kOklou tou ransomwareipwc h gr sh domainsgia thn upost rixh
C&C server,logariasmoBemail gia phishing attackswc meéroc thc arqik c pris-
bashc klop pistopoihtik.n sOndeshc se di*forouc logariasmoOc. To 2017,
to Ja ransomware “rgise na noiki"zei to Necurs spam botnetgia thn apos-
tol malspamse ekatommOria pijan” jOmafa6]. To 20180 Ryuk ransomware
“rqgise na sunerg“zetai me toEmotet botnet gia apostol molusmenwn eggr fwn
Word sta jOmata api parabiasménouc logariasmoCamail. Oi geiristéc tou
Ryuk sth sunégeia grhsimopoioOsan aut th prisbash gia na molOnoun ta jO-
mata meansomware.AutoO tou eDdoc amoibaPa epwfeloOc etairik sgésh metaxO
pollapl.n eidikeuménwn kubernoegklhmati,n sunegbzetai kai ePnai upeOjunh gia
poll” api ta pio epiz mia ransomware.

Mia morf exuphréthshc pelat.n ipou peltec ePnai ta jOmata apoteleD
ena akima garakthristiki tou tripou dr'shc twn ransomware .H om"da pbsw
api to CryptoLocker tan mia api tic pr,tec pou antapokrbjhke sta ait -
mata twn jum’twn mésw firoum gia paroq bo jeiac. ‘Allec om"dec pbsw api
ransomwareéqoun diapragmateuteD me ta jOmata touc @gqoun prosférei ka-
jod ghsh sqetik™ apikthsh  bitcoin gia thn katabol twn IOtrwn [77]. Polléc
foréc oi epitij@menoi dBnoun th dunatithta sta jOmata na mhn dhmosiopoi soun
pwc deégthkan epbjesh kai pl rwsan 10tra katabllontac éna epipléon kistoc .

To epigeirhmatiki montélo twn ransomware égei odhg sei sto na
dhmiourghjoOn “llec strathgikéc dhmiourgbac esidwn kat” th di“rkeia thc epb-
jeshc. Autéc oi strathgikéc mporoOn na spsoun se treic meg’lec kathgorBec

" Milunsh epipleon jum’twn
"~ diastrwm™twsh kubernoepijesewn

" klop dedoménwn kai dhmosiopobhsh aut,n
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Se orisménec pr,imec morféansomwareta jOmata apait jnkan ebte na
plhr,noun I0tra ebte na molOnoun “lla dOo ta jOmata na xekleid soun ta de-
domena toug78]. Aut h strathgik milunshc epipléon jum™twn sunegbzei na
up'rgei meqri s mera an kai h morf thc eqei all’xei 'Otan oi kubernoegklh-
matDec égoun dieisdOsei sta dbktua kai ta sust mata twn jum;tamdégetai na
grhsimopoi soun k™poio parabiasmeno logariasmeémail gia thn apostol email
pou periéqei kakiboulo logismiki stic epafec touc.

'Enac akima tripoc dhmiourgbac perissoterwn kerd,n perilamb™nei thn
exapilush pollapl.n tOpwn kubernoepijeésewn. MerikoP kubernoegklhmatbec
prin api thn kruptogr'fhsh endegetai na k“noun Cryptojacking dhlad na ax-
iopoi soun thn epexergastik isqO twn susthm™twn tou jOmatoc gia thn exiruxh
kruptonomism™twn 'Etsi akima kai €’n ta jOmata plhr soun ta IOtra gia na
anakt soun thn prisbash sta argeba toug up’rgei to endeqgimeno na suneqisteb
h diadikasba exiruxhc kruptonomism™twn dhmiourg,ntac epipleon ésoda stouc
epitijémenouc ‘Allec om"dec epitijémenwn afoO éqoun exapolOsei thn pr,th
epbjesh ulopoioOn epijéseic tOpddDoS zht ntac epipléon 10tra api ta jO-
mata prokeimenou na stamat sefo 2020, parathr jhke éna trbto epbpedo sthn
diastrwm™twsh twn epijesewn kaj,c orismenoi kubernoegklhmatbec féretai na
topojéthsan ebte to Bdibansomware “llec parallagec ransomwareanagk’-
zontac ta jOmata na katab’loun akima megalOtera 10tr§79].

Teloc, mia akima strathgik dhmiourgbac epipleon esidwn apoteleb h
klop dedoménwn kai dhmosiopobhsh aut nAuti gbnetai me thn p lhsh twn
pistopoihtik n eisidou se trbtouc. An ta jOmata den all*xoun touc kwdikoOc
touc tite oi logariasmoD touc endégetai na parabiastoOnSe “llec peript,-
seic dedoména pou éqoun klapeD mporeb na pwlhjoOn ebte na dhmosiopoihjoOn
prokal ntac zhmi~ sthn eikina twn epigeir sewn. Kaj.c oi molOnseic meran-
somwareeginan ilo kai pio sugnécg oi om”dec pbsw api aut™ “rgisan na ekbi"zoun
ta jOmata prokeiménou na mhn gnwstopoi soun iti up rxan jOmata kubernoepb-
jeshc. Auti égei odhg sei polléc epigeir seic kai organismoOc na plhr soun
meg’la pos”™ prokeiménou na diathr soun to kOroc toucSe autéc tic peript,-
seic, oi kubernoegklhmatbec apaitoOsan kai epipléon plhrwm gia thn mh dhmo-
siopobhsh twn dedoménwn pou kl"phkakuti égine sOnhjec tegnik sta ran-
somwareto 2019,itan to kartel Maze anakobnwse énan istitopo ipou kuber-
noegklhmatBec mporoOsan na aneb’soun ta dedoména pou edéyaRollec
om“dec pPsw api teansomwareuiojéthsan thn Bdia méjodo kai diogeteOoun ta
dedoména stdark web.

To montelo RaaS ebnai to kurbargbusiness modetwn shmantikiterwn
sOggronwnransomware,all” den ePnai to mino Orisménec api autéc ebnai h



26 Chapter 2. AnalQontac to Ransomware

ef’pax agor” ransomwarekai twn pirwn pou grei“zetai gia thn an”ptux tou
en, “llec om“dec sunegbzoun na efarmizoun taktikespray and pray .

2.3 Tripoc dr'shc Ransomware

O tripoc dr'shc touc ransomwareakoloujeb orisména b mata ta opoba orbzontai
wc exhc

1. Argik ebsodoc ston upologist

2. Milunsh tou upologist

3. Eidopobhsh tou jOmatoc gia thn dr’sh touansomware
4. Dblhmma plhrwm ¢

5. Epipleon kakiboulec enérgeiec

2.3.1 Argik ebsodoc ston upologist

To pr,to st"dio thc epDjeshc api ransomwareePnai h dieDsdush sto sOsthma
tou jOmatoc O anjr pinoc par"gontac ePnai o shmantikiteroc ligoc pou ta
perissitera ransomwarekataférnoun na dieisdOsoun se éna sOsthmauti
mporeb na ofebletai:se

" 'Elleiyh ekpabdeushc kai kritik ¢ skeyhc

N

Mh gr sh antiik,n programm”twn

N

Mh enhmerwméno logismikigp LeitourgikoO sust matoc, Java, perihght
diktOou

'Enac api touc pio klasikoOc tripouc pou epitij@menoi prospajoOn na eisb’loun

se énan upologist ePnai mésw fainomenik™ akbndunwn mhnum™twn hlektronikoO
taqudromebofphishing) ipou up“rgei k'poio sunhmmeno argebo k’poia hlek-
tronik dieQjunsh ipou gbnetai | yh tou kakiboulou logismikoO. Idiabtero en-
diaferon apoteleb iti perbpou to45% twn epijesewn ransomwarese meg-louc
organismoQOc gbnetai me auti ton trigé1]. Par” to gegonic iti aut h tegnik

ebnai arket”™ apotelesmatik, ipwc mac to epibebai,noun kai ta statistik™, ta

pio sOggronaransomwareebnai polO pio automatopoihména kaj,c mporoOn na
anapar"gontai meéso tou diadiktOou kai na ekmetalleOontai ken™ asfalePac lei-
tourgik,n ipwc ta Windows. Téloc mba akima mejodoc ebndrilre-by down-

load ipou oi gr stec kateb”zoun éna ransomwareena agnoba kai gwrbc thn
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Figure 2.1: KOkloc dr'shc Ransomware

exousiodithsh touc. Teétoiec morféc apoteloOn toCross Site Scripting (XSS),
Adware pou perigrfhsan sthn prongoOmenh enithta

2.3.2 Milunsh tou Upologist

Api thn stigm pou ja kataférei na per”sei tic "'munec tou sust matoc , to ran-
somwarexekin” th kakiboulh dr’sh tou . To di"sthma auti mporeb na poikblei
kaj.c to ransomwarewc énac tOpoanalware mporeD na prokaleD kai “llec
bl"bec, p.q., na ebnai meroc erdotnet pou lamb™nei enhmer seic k'nei K"poio
DDoS. Parila aut™ k"poia stigm ja epikoinwn sei me ton Servertwn epitije-
menwn gia thn dhmiourgba twn kruptografik,n kleidi,n ipou éna api ta opoba
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apojhkeQOetai stonservertou kubernoegklhmatba kai éna stélnetai ston upol-
ogist tou jOmatoc gia thn kruptogr’fhsh twn argeBwn. An“loga me to tripo
dr'shc tou ransomwaremporeb na garakthristeb W9]:

A

MBR ransomware: To Master Boot Record (MBR) epitrépei ston upolo-
gist na ekkineb H kruptogr-fhsh aut,n twn argebwn all"zei ton tripo
ekkbnhshc kai prob’llei to abthma gia ta IOtra

" Lock screen ransomwareAuti tou ebdoucransomware kleid,nei thn
ojinh tou jOmatoc qwrbc na kruptografeP ta argePa all” periorbzei thn
gr sh tou upologist

" File encryption ransomware:Ta arqeDa tou upologist kruptografoOntai
kai apaitebtai h gr sh tou kleidioO gia thn apokruptogr fhsh touc.

2.3.3 EidopobPhsh tou jOmatoc

Se auti to st'dio to jOma eidopoiebtai gia thn Oparxransomwareston upolo-
gist tou kai zhtoOntai IOtra gia na mporései na apokt sei élegqo sto sOsthma
Sugn” to m numa ePnai grammeéno sth gl ssa tou jOmatoc

2.3.4 DbBblhmma plhrwm ¢

Sto tetarto st’dio to jOma prépei na apofasPsei an ja plhr.sei iqi gia
na apokt sei pbsw ta arqgeba tolEd, ja prepei na tonBsoume pwc pera api thn
axba twn argePbwn pou g nei kK"pqig prépei na upologbsei pwc oi sunallagec
me egklhmatbec den ebnai axiipistec kai up’rgei o kbndunoc na mhn krat soun
ton ligo touc , sunep,c na mh tou d,soun to kleidb gia thn apokruptogr™fhsh
twn argePwn touOi plhrwméc pléon gbnontai kat”™ kOrio ligo me kruptonombs-
mata kaj.c aut” parégoun anwnumbasfleia kai taqOthta . Parila aut” h
diadikasPa metatrop ¢ twn kruptonomism’wn se kanonik™ gr mata enégei kindO-
nouc gia thn apok’luyh thc tautithtac twn kubernoegklhmati n kai gia auti
sugn” kat” thn diadikasPa thc metatrop ¢ anakateOoun plhrwméc api diafore-
tik™ jOmata [20].

2.3.5 Epipléeon kakiboulec energeiec

Se mia tupik epbjeshansomware o eisboleac kruptografeb ta dedoména tou or-

ganismoO kai sth sunégeiapaiteD plhrwm me ant’llagma thn apokatastajeDsa

prisbash . Autic o tOpoc kruptogr™fhshc antiproswpeOei ton "moni ekbiasmii
single extortion .
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Figure 2.2: H eidopoPhsh pou I'mbanan ta jOmata pou eBgan
molunjeb apo toReveton Ransomware.

Wstiso , sthn perDptwsh tou diploO ekbiasma@ouble extortion), o dr’sthc
apeileD iti ja dhmosieOsei euabsjhta dedoména twn jum’twn e°n den plhr,soun
Wc ek toOtouo diplic ekbiasmic perilamb™nei klop dedomeénwex ltration), h
opoba ebnai h praktik thc antigraf ¢ kai metafor” euabsjhtwn plhrofori,n. H
apeil thc dhmisiac ékjeshc touc askeb prisjeth pPesh sto jOma prokeiménou
na upokOyei sthn plhrwm twn IOtrwn To ransomware Mazeprwtost'thse

se aut n thn proseggish to 2019. Aut h praktik uiojet jhke kai api “lla
ransomwarekaj,c sOmfwna me thn ékjesh touCovewaregia to Q4 tou 2020,

to 70 toic ekati ilwn twn epijésewn ransomwarekat™ th di‘rkeia ekebnou tou
trim nou peril"mbane thn praktik double extortion, pou antiproswpeOe#3%
aOxhsh api to trbto trbmhno toR020 [82].

Up“rgoun epipléon epPpeda ekbiasmoO péra api ton dipli ekbias@i"triplic
ekbiasmic (triple extortion) sumbabnei itan oi q"ker xekinoOn mia epBjesh “rnhsh
uphresPa®DoS pou prokaleD “rnhsh prisbashc stouc istitopouc tou jOma-

toc, apeiloOn na apokalOyoun empisteutikéc plhroforDec kai kruptografoOn
tic plhroforbec pou katégei to jOma Oi epijéseic DDoS kataklOzoun touc
diakomistéc tou jOmatoc me néa ait matae apotélesma na dhmiourgebtai kuklo-
foriak sumfirhsh pou kajist” ton istitopo aprisito se “llouc . H taktik
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Figure 2.3: Ta st'dia ekbiasmoO twnRansomware

tou triploO ekbiasmoO askeb prisjeth pPesh sthn etairef@ana prokeiménou na
plhr soun ta I0tra , afoO oi pel'tec/ qr stec den mporoOn na éqoun prisbash
ston istitopo thc etairebac gia iso di"sthma krat"ei h epbjesh

O "tetraplic ekbiasmic " (quadruple extortion) sumbabnei itan oi q'ker diex"-
goun tripli ekbiasmi all” par’llhla ekbi"zoun "mesa touc peltec tic
sunergazimenec etairebec me b"sh ta dedoména pou kat*feran na apokt soun
api thn etaireDa pou upeéesth parabbashEPnai éna prisfato fainimeno pou
parathr jhke gia pr,th for” ton Okt brioc tou 2020, itan oi q"ker apék-
thsan prisbash sta argeba yuqojerapebac thc FinlandRac Asjenebc thc
etaireDac yucgojerapeDatstaamo anéferan iti laban mhnOmata hlektronikoO
taqudromebou pou apaitoOs200 eur, se bitcoin gia na apotréyoun th dhmo-
siopobhsh euabsjhtwn sunomili,n me touc yuqojerapeutec toi&d]. H gr gorh
"nodoc thc dipl ¢, tripl ¢ kai tetrapl c ekbbashc odhgeb se néa tegnikec gia
thn “skhsh prisjethc pPeshc stic etaireDegOmata Me auti ton tripo to  ran-
somwareden ephre“zei mino thn Bdia thn etaireBlf mporeb na egei meglo
antbktupo sthn idiwtikithta kai thn asf’leia twn pelat,n epbshc . Auti en merei
exhgeD giatb ta katablhjénta pos™ IOtrwn éqoun auxhjeb drastik”
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2.4 Taxinimish Ransomware

To Ransomwaremporeb na taxinomhjeb me di“forouc tripouSe aut thn
enithta taxinomoOme toansomwareme bsh to stiqo touc, th méjodo milun-
shc, ton tripo epikoinwnbac me to@ommand and Control (C&C) server,ton
tripo dr'shc , dunatithta diagraf ¢ argePwn kai mejidou ekbiasmaO

2.4.1 Taxinimhsh an” stigo

Ta ransomwaremporoOn na taxinomhjoOn se dOo kathgorf)eto ePdoc tou
jOmatoc kaiii) thn platfirma /leitourgiki .

2.4.1.1 JOmata Ransomware

AnalOontac touc tOpouc jum’twn touransomwaremporoOn na exagjoOn polO-
timec plhroforbec gia to sgediasmi amuntik,n mhganism_,n prosarmosmeno stic
an"gkec thc k’je om"dacTa jOmata tou ransomwareqwrbzontai se dOo om"dec
touc telikoOc gr stec kai organismoOc

Telikob gr stec

Oi telikob gr stec tan oi argikob stiqoi gia ta pr,ta ransomware.H élleiyh
enhmérwshc gia tic apeiléc tou diadiktOou all” kai tegnik.n gn,sewn kajis-
toOn to ransomwareidiabtera apotelesmatiki énanti twn telik,n grhst,n [84].
'Ena crypto-ransomwaremporeb na kruptograf sei shmantik™ arqgeba pou ebnai
apojhkeumena stic proswpikéec suskeuefp.q., upologistéc, forhtob upolo-
gistéc, smartphone,k.l .p.), en, énalocker-ransomwareendégetai na kleid, sei
tic suskeuéc kai na apotréyte thn prisbash se autéc ektic e’n katablhjoOn ta
IOtra. To posi pou zhtebtai api touc telikoOc gr stec ePnai arket™ mikritero
api iti stouc organismoOc kai gia auti, tétoiou eDdoucansomwaremolOnoun
arketoOc gr stec gia na ePnai apodoti21].

Megloi Organismob

Oi organismob den tan arqik™ oi kOrioi stiqoi touransomware. Wstiso , ka-

j.c to ransomwareexelPssontan diaforetikoB tOpoi organism, rsumperilam-
banomenwn kubern sewepigeir sewn dom_ n ugebak.| .p [85]stoqopoi jhkan .

Se autec tic epijéseiq oi egklhmatbec tou kubernog,rou epilégoun touc stiqouc
touc kai prospaj soun na prokalésoun iso to dunatin megalOterh zhmi~ me thn
elpbda apokimishc perissiterwn 10trwn[86]. Se mPa tétoia perbptwsh énac or-
ganismic mporeb na g sei shmantik™ dedomeaatamat sei thn leitourgba tou
kai/ na ekbiasteb iti ja dhmosiopoi joun ta dedomena pou kI"phkan
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2.4.1.2 Platfirmec stiqou Ransomware

‘Ena "llo shmantiki shmebo gia thn katanihsh thc sumperifor"c touransomware
ebnai h platfirma stiqoc. Tic perissiterec foréc , énaransomwareebnai eidik”
sgediasmeéno gia mia platfirma kai éna leitourgiki sOsthma epeid sugn” ax-
iopoieD tic biblioj kec/ leitourgbec tou sugkekriménou leitourgikoO sust matoc
(ipwc Kkl seic sust matoc ) gia na ektelései tic kakiboulec energeiéc toy84].
'Etsi @qoume tic treic megalOterec kathgorDBE, éxupna kinht™ thiéfwna (mo-
bile devices)kai Internet of Things (loT)/ Cyber-physical systems CPS.

PC

Oi pio sunhjisménoi stigoi ransomware ebnai oi upologistec Ligw thc
dhmotikithtac metaxO twn qrhst,n [87], h pleionithta twn ransomwaresto-
geQei upologistéc m&indows OS. Epipléon, up“rgoun orisménec oikogéneiec
ransomwarepou stogeOoun “lla leitourgik™ sust mata , ipwc to KeRangergia
macOSkai to LinuxEncoder gia platfirmec GNU/Linux. Ta jOmata mporoOn
na antimetwpbsoun epijésaiansomwaretOpoulocker me thn epanegkat’stash

tou leitourgikoO touc sust matoc. Api thn Jllh , éna kruptografiki ran-
somware ebnai dOskolo na antimetwpisteD kai na anakthjoOn ta argePa ligw
gr shc prohgménwn teqnik,n kruptografbac22].

Kinhtéc suskeuec

H auxanimenh dhmotikithta twn kinht.n suskeu n sthn sOggronh epoq k'nei
tic kinhtéc suskeuéc ipwc ta smartphoneidanikoOc stigouc giaransomware.
‘Oson afor” tic kinhtec suskeuéec tiso oi platfirmec  Android iso kai iOS
apoteloOn stigo twn ransomware, kaj,c autéc oi platfirmec eléggoun to
megalOtero merbdio thc pagkismiac agor™c kinht,n suskeu, il Apple diajétei
éna austhr™ eleggimeno oikosOsthma ipou oi efarmogéc eléggontai diexodik”
prin egkrijoOn proc di‘jesh stouc pel'tec . Pijan,c gia autin ton ligo , oi
gr stec iOS den éqoun ephreasteb tiso api epijeseicansomware [88]. Api
thn 7llh to  Android apoteleD éna anoigti oikosOsthma kai wc ek toOtou to
ransomwareapoteleb sobar apeil gia touc gr stec Android. 'Etsi, to pr,to
Locker ransomwaregia Android kinhtéc suskeuéc¢ to Android Defender, em-
fanbsthke to2013kai ton epimeno gqrino emfanbsthke to pr.to kruptografiki
ransomware,to Simplocker [89]. Parilo pou gia H/Y ta crypto-ransomware
ebnai perissitero apeilhtik™ api to locker-ransomware stic kinhtéc suskeuec
sumbabnei to akrib,c antbjeto
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Suskeuec [0T/CPS

Oi suskeuécloT kai CPSden ebnai oi kOrioi stiqoi twransomwareaut stigm .
Wstiso , tétoiec suskeuéc apoktoOn ilo kai perissiterec efarmogéc se tomebc
ipwc exupnec suskeuec gia spBtiagebametaforeg exupnec pilei¢ éxupna er-
gost'sia, k.l.p. [90]. Sthn pragmatikithta , biomhganikéc suskeudoT kai
CPS (p.g., PLC, RTU, RIO, k.I.p.) grhsimopoioOntai dh se dbktua neroO kai
swl nec aerbou purhnik™ kai ghmik™ ergost’sia. An kai den up’rgon diade-
doménaansomware [91pia tétoia suskeuéc aut th stigm , den apoklebetai na
apotelésoun stigouc sto mellon .

2.4.2 Taxinimhsh me b’sh ton tripo milunshc

Oi méjodoi milunshc touransomwaremporoOn na kathgoriopoihjoOn se pénte
kOriec om“deckakiboula e-mail, SMS “mesa mhnOmai@Ms), kakiboulec
efarmoge¢ drive-by-download, kai eup”jeiec.

2.42.1 Kakiboula e-mail

Ta kakiboula e-mail ebnai o pio sugn” grhsimopoioOmenoc tripoc milunshc me
kakiboulo logismiki ransomware. Oi epitijemenoi stelnounspam e-mailipou

ta sunhmmeéna argePa periéqmmsomware [92]. Tétoia anepijOmhta mhnOmata
mporoOn na dianemhjoOn grhsimopoi, nbatnets [86].

2.4.2.2 SMS/IM

Ta mhnOmataMS ta mhnOmatdM grhsimopoioOntai sugn” gia thn milunsh
kinht,n me ransomware.Se auti tou eBdouc epijeseicoi epitijémenoi stelnoun
mhnOmatdaMS IM sta jOmata kai touc kajodhgoOn na perihghjoOn se éna
kakiboulo istitopo gia | yh ~ ransomwarestic suskeuec touc [89, 92].

2.4.2.3 Kakiboulec Efarmogéc

Oi dhmiourgofansomwareanaptOssoun fainomenik™ kalo jhc efarmogéc gia
kinht™ . Wstiso itan den up’rgei o kat'llhloc éleggoc mporei na topojet soun
ransomwarepou na molOnei thn suskeys9, 92].

2.4.2.4 Drive-by-download

H drive-by-downloadpragmatopoiebtai itan enac gr sthc episképtetai en agnoba
tou enan molusmeno istitopo k'nei klik se mia kakiboulh diaf mish kai sth
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sunégeia gbnei | yh kai egkat’stash tou kakiboulou logismikoO en agnoPa tou
[93].

2.4.2.5 \ulnerabilities

Trwt" shmeba sthn platfirma tou jOmatoc, ipwc eup’jeiec sta leitourgik™
sust mata [23], progr'mmata peri ghshc[94], sto logismiki pou mporeb na
grhsimopoihjeb api touc dhmiourgo@msomwarewc foréac milunshc. Oi epi-
tijémenoi mporeb na grhsimopoi soun bohjhtikec efarmogéxploit kits, gia na
ekmetalleutoOn gnwstéc eup’jeiec tic eup’jeiec mhdenik ¢ hmérac

2.4.3 Taxinimhsh me b’sh thn epikoinwnba tou C&C

Oi C&C servers grhsimopoioOntai sugn™ api touc dhmiourgoGansomware
gia thn epikoinwnba kai th tropopobPhsh tou kakiboulou logismikoBPio sug-
kekriména oi diakomisté€&C qrhsimopoioOntai kurbwc api oikogéneiec krup-
tografik,n ransomwaregia thn apostol | yh tou kleidioO kruptogr*fhshc

pou grhsimopoiebtai gia thn kruptogr'thsh twn argebwr kai twn efarmog,n
tou jOmatoc Ta ransomware grhsimopoioOn kurBwc prwtikollaHTTP
HTTPS gia autin ton skopi [95]. MporoOn na sundejoOn ston diakomist
C&C ebte mesward-coded IP addresses domains, dynamically mefast-
uxed/generated/shifted domain namesqrhsimopoi,ntac Domain Generation
Algorithms (DGA).

2.4.3.1 Hard-coded IPs/Domains

OrisménaransomwaremporoOn na enswmat,soun dieujOnstic domainssta
duadik”™ argePa touc gia thn dhmiourgba sOndeshc me ton diak@8i€t Se
aut n thn proséggish, h dieOjunshlP to domain paraménei to Bdio gia k’je
epbjesh kai paregei mia axiipisth epikoinwnba gia touc epitijemendistiso , oOi
plhroforDec pou égoun topojethjeb sta duadik™ argeDanporoOn na grhsimopoi-
hjoOn api analutéc kubernoepijésewn gia th dhmiourgba protOpwn sumperifor’c
ransomwarepou bohjoOn sthn anbgneush taansomwarese mellontik epb-
jesh.

2.4.3.2 Dynamic Domains

Oi DGA grhsimopoioOntai api ransomware prokeiménou na epikoinwnoOn
dunamik®™ me touc diakomistéC&C. AutoD oi algirijmoi paréqgoun ena
monadiki domain name sto diakomist gia k'je epikoinwnba meéswast-
uxing/generating/shifting twn domain names.Aut h morf thc epikoinwnbac
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ebnai pio asfal ¢ kai ta teDgh prostasPac den mporoOn to entopBsoun eOkola
[24].

2.4.4 Taxinimhsh kat™ kakiboulh energeia

Oi kakiboulec enérgeiec pou mporoOn pou ulopoioOntai api tansomware
mporoOn na qwristoOn se dOo om?deaptogr’thsh kai kleBdwma

2.4.4.1 Kruptogrfhsh

Kruptogr'fhsh ebnai h kakiboulh enérgeia pou pragmatopoiebtai api krup-
tografik” ransomwareggontac stigo na katast soun ta argqePa enic jOmatoc mh
prosb’sima, ektic e’n katablhjoOn |Otra . To ransomwareproetoim”zei pr,ta

ta kleidi” kai tite xekin™ h diadikasba kruptogr'fhshc . Ta pr,ta ransomware
kruptografoOsan apokleistik” ta argePa pou brbskontai se sugkekriméno tm ma
tou skihroO dbskou12]. Me thn p“rodo tou grinou , oi dhmiourgoBansomware
xekbnhsan na stogeOoun sugkekriménouc tOpouc argellad , .doc, .zip,
.pdf) pou endégetai na periéqoun polOtimec plhroforbec gia ta jOmahset”

th diadikasba kruptogrfhshc, to ransomwaremporeb na prokalései epipléon
bl"bec sta argeba jum™twn ipwc diagraf antikat’'stash . Se aut thn up-
oenithta, argik™ exhgoOme tic kruptografikéc tegnikéc pou grhsimopoioOntai
api to ransomware.

2.4.4.2 Teqnikec kruptogr-fhshc

To RansomwaremporeD na grhsimopoi sei tegnikéc summetrilissOmmetrhc
ubridik ¢ kruptogrfhshc . Gia na ektelesei th leitourgba kruptogr-fhshc,
to ransomwaremporeb na grhsimopoi sAiPl tou sust matoc algirijmouc
kruptogr-fhshc pou brbskontai ston k,dika tou ransomware [25].

Kruptogr fhsh summetrikoO kleidioO

Mino éna kleidb grhsimopoiebtai gia thn kruptogr'fhsh kai apokruptogrfthsh
argebwn sth summetrik kruptogrfhsh Se sOgkrish me thn kruptogr™fhsh
asOmmetrou kleidig@paiteD mikriteroc arijmic pirwn gia thn kruptogrfhsh
meg’lou arijmoO argePwrste to ransomwarena mporeD na kruptograf sei ta
argeba twn jum’twn grhgoritera [96]. Wstiso , o eisboleac prepei na diasfalb-
sei iti to kleidD den ePnai prosb”simo sto jOma met” thn kruptografik diadikasPa
[84]. To KleidD kruptogr'fhshc ebte dhmiourgebtai sto sOsthma proorismoO ebte
enswmat, netai sto phgabo k dika touransomware. Met™ thn kruptogrfhsh

to ransomwarestelnei to kleidb kruptogr fhshc ston epitijémeno mésw epikoin-
wnbac to€C&C. An kai ta ransomwaregrhsimopoioOn diaforetikoOc algirijmouc
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kruptogr-fhshc summetrikoO kleidioQ o Advanced Encryption Standard AES
ebnai o pio dhmofil c algirijmoc

Kruptogr'fhsh asOmmetrou kleidioO

Se aut th mejodo, to ransomwareqrhsimopoieD éna zeOgoc kleidighlad
dhmisia kai idiwtik™ kleidi” , gia kruptogr“fhsh kai apokruptogr*fhsh arqgebwn .

An kai den ePnai apotelesmatikic tripoc gia thn kruptogr fhsh meg“lou arijmoO
argePwnh kruptogr'fhsh asOmmetrou kleidioO epilOei to priblhma prostasbac
tou kleidioQ, kaj,c apaitoOntai xeqwrist” kleidi® gia kruptogrfhsh kai
apokruptogr’fhsh . Oi eisboleBc mporoOn na enswmat soun to dhmisio kleidb
sto phgabo k. dika ipwc sto TeslaCrypt [26] pou epitrepei sto ransomware

na xekin sei thn kruptogr’fhsh qwrbc sOndesh stoC&C. MporoOn epbshc na
dhmiourg soun ta kleidi” sta sust mata jum™twn ipwc sto CryptoLocker [97].

Se orisménec oikogéneigansomware,ipwc p.q, WannaCry [23], to dhmisio
kleidb tou eisbolea paradbdetai mésw epikoinwnba€&D, kajist,ntac thn
sOndesh aparabthth prokeiménou na argPsei h kruptogr thdkpipléon, oris-
ménaansomwaremporoOn na dhmiourg soun monadik™ zeOgh kleidi,n dhmisio
idiwtiki gia kje jOma . Auti epitrépei ston eisboléa na apokruptograf sei ta
argeba tou jOmatoc qwrbc na apokalufieb to idiwtiki kleidD pou ja mporoOse
epbshc na grhsimopoihjeb gia thn apokruptogr'thsh argeBwn se “lla jOmata
[84]. O Rivest Shamir Adleman (RSA) ePnai o pio sugn” grhsimopoioOmenoc
algirijmoc asOmmetrou kleidioO

Ubridik kruptogr-thsh

Ta pleonekt mata kai twn dOo teqnik n kruptogr“fhshc sundu”zontai api touc
eisbolebc me thn morf thc ubridik ¢ kruptogr'fhshc. Se aut thn perbptwsh to
ransomwaregrhsimopoieb pr.ta thn kruptogr'fhsh summetrikoO kleidioO gia na
kruptograf sei gr gora ta arqgePa tou jOmatoc . Met”, kruptografeb to grhsi-
mopoioOmeno summetriki kleid® me to dhmisio kleidD tou eisbGléaik’, to
dhmisio kleidD tou eisboléa ebnai enswmatwmeno sto logismikiremsomware,
etsi ste na mhn apaiteBtai h sOndesh me ton diakomB&C kat” th di“rkeia
thc epbjeshc

2.4.4.3 Katastrof argebwn

To ransomwaremporeb na emfanbsei di“forec katastrofikec sumperiforec met”
thn olokl rwsh thc diadikasbBac kruptogr'fhshc . Orismenec oikogeneigan-
somwarekruptografoOn ta argePa epitipou étsi ste na antikajistoOn to ar-
giki argebo me tic kruptografhmenec ekdiseié&\f 'eterou, orismenec oikogéneiec
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diagrfoun ta arqgik™ argePa tou jOmatoc tropopoi ntac ton Master File Table
(MFT) kai dhmiourgoOn éna néo argebPo pou periégei thn kruptografhménh ék-
dosh tou argikoO argebdil5]. Gia thn ex’leiyh thc pijanithta epanafor’c twn
argebwn api stigmiitupa tou sust matog orisménaansomwareipwc to Locky,
diagr'fei ta Shadow copieswn Windows met” th milunsh [98].

2.4.4.4 Locker-ransomware

Oi oikogéneiedocker-ransomwarekleid,noun touc pirouc tou sust matoc gia
na apotreyoun thn prisbash twn jum“twn. To locker-ransomwaremporeb na
gwristeb se treic kathgorbeckleid, matoc ojinhc , kleid, matoc progrrmmatoc
peri ghshc, kai klebdwma toMaster Boot Record (MBR).

Screen Locking ransomware

To ransomwarekleid, nei th grafik diepaf tou sust matoc tou gr sth kai
empodbzei thn prisbash sto sOsthma apait,ntac |Otra gia thn “rsh tou perior-
ismoOMporoOn na kleid soun thn ojinh tou jOmatoc grhsimopoi_ntac diafore-
tikéc mejidouc, sumperilambanomeénhc thc gr she leitourgi n tou leitourgikoO
sust matoc (p.g. CreateDesktop)gia th dhmiourgba miac néac epif'neiac er-
gasPad15]. Orisménec oikogéneigansomwareipwc to Reveton [99]mporoOn
na k’noun | yh eikinwn selbdecHTML api diakomistécC&C kai dhmiourgoOn
to banner kleid matoc touc dunamik’ Teétoiou tOpou ransomwarestogeOoun
kai kinhtéc suskeuec Gia par"deigma td_ockerPin ransomwareparametropoieb
sugkekriménec parameétrouc tAAP| Android suskeu,n en, “llaipwcto Wipe-
Locker apenergopoieb ta sugkekriména koungpi§. KoumpBlome)twn kinht,n
suskeu,n [27].

MBR Locking ransomware

Ta ransomwarepou kleid.noun to MBR, ipwc to Seftad [100],stogeOoun ta
MBR tou sust matoc. To MBR enic sust matoc periégei tic apaitoOmenec
plhroforBec gia thn ekkBnhsh tou leitourgikoO sust matocEtsi , to apotélesma
miac tétoiac kakiboulhc enérgeiac égei wc stigo na empodbsei to sOsthma
na fort,sei ton kwdiki ekkbnhshc antikajist,ntac to arqiki MBR me éna
tropopoihméndvBR.

Browser Locking ransomware

Oi oikogeneiecansomwarepou kleid, noun to prigramma peri ghshc kleid, noun
to prigramma peri ghshc istoO tou jOmatoc kai zhtoOn |OtraOi eisbolebc klei-
d,noun ta progr'mmata peri ghshc twn jum™twn anakateujOnontac ta jOmata
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se mia istoselbda pou periegei ena kakiboulo k dikatavaScript. Se antbjesh

me “llec taktikec kakiboulou ransomware,h an"kthsh api ta Browser Lock-

ing ransomwareebnai sqetik praktik™ apl . Gia na trom"xoun ta jOmataéna
tétoio ransomwaremporeD na emfanBsei éna m numa IOtrwn pou dhl nei iti to
upologist ¢ egei mplokaristeb ligw parabbashc tou nimau

2445 Exagwg dedoménwn

Ektic api thn kruptogrthsh kai thn katastrof , orismenec oikogéneiean-
somware,eidik” ta pio prisfata , prospajoOn na kléyoun dedoména tou jOma-
toc (p.q., plhroforbec pistwtik ¢ k'rtac , etairik™ éggrafa , proswpik™ argeba
[90]. 'Etsi merik™ ransomwareapaitoOn dOo plhrwméc IOtrwiMba plhrwm gia
thn apostol tou kleidioO gia thn apokruptogr*fhsh twn arqgeBwn, kai mPa gia
thn apotrop dhmosbeushc twn klemmenwn plhrofori j101]. Stigoc ePnai na
apait soun perissitera |Otra api ta jOmata kai na epitaqgOnoun th diadikasba
plhrwm c.

2.4.5 Taxinimhsh me b’sh tripo plhrwvm ¢

O kOrioc stigoc tou ransomwareebnai h plhrwm twn IOtrwn api ta jO-
mata Basiki garakthristiki twn mejidwn plhrwm ¢ ebnai h anwnumbdaripoi
plhrwm ¢ ipwc proplhrwmeéna koupinia proplhrwvménec K'rtecPaysafeeqoun
grhsimopoihjeb kaj,c prosféroun anwnumba all” den ebnai prosférontai gia thn
apoplhrwm meg’lwn pos,n. Wstiso , ta kruptonomBbsmata ipwc t@itcoin eb-
nai h pio protim,menh mejodoc kaj.c prosféroun yeude anwnumptagOthta
kai dunatithta k™ luyhc opoioud pote posoO.
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Chapter 3

Sgetikec Ergasbec

Mésw thc ereunac sth sqetik bibliografia twn teleutabwn ergaleBwnanti-
ransomware entopbsthkan pollec diaforetikec mejodoi anbBgneusi&e auti to
kef'laio parousi“zontai “llec ergasbec kai ta apotelesmata touc .

3.1 Detection

3.1.1 RWGuard

To RWGuard enopoieb tegnikec pou protjhkan se palaiiterec ergasbec se
ena mino ergalebo gia na antimetwpbseaiatssomware [28].Gia ton entopismi
ransomware,to RWGuard axiopoieD memonwmeéndule gia na

" elégxei e"'n egei tropopoihjeb éna argebo dilwma
parakoloujeb thn sumperifor” orismenwrprocesses
entopbzei mh fusiologikec allagéc argebwn

xeqwrbzei pite mia kruptografik diadikasba gbnetai aphsomware api
ton gr sth

elégqgei thn kruptografik diadikasba topojetintac hookssto CryptoAPI
gia thn ektelesh tropopoihménwn sunart sewn

To ergaleboRWGuard grhsimopoieb ta prwtitupa argeba tou gr sth gia thn
dhmiourgeba twiHoneyFiles. Oi suggrafebc dhl noun iti ta onimata twn ar-
gePwhloneyFllespou dhmiourgoOntai ePnai parimoia me ta gn sia argePa grhst,n
kai me tetoio tripo ,ste ta HoneyFilesna xeqwrbzouigwrbc wstiso, h akrib ¢
diadikasba na perigr-fetai O arijmic twn argePwn dilwma kajorbzetai api ton

gr sth , h IBsta twn tOpwn twn argePwn ePnai statiktxt, .doc, .pdf, .ppt kai
xlIs) kai ta perieqimen” touc dhmiourgoOntai me antigraf api ta gn sia argePa
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tou gr sth . Ta megejh twn argebwHoneyFlle epilegontai tugabaen, to suno-
liki megejoc twn argePwrdecoy periorbzetai sto5% twn kanonik,n argebwn

3.1.2 Rlocker

Prikeitai gia €na logismiki pou anigneOei thn Oparxtansomwarese leitourgik”
sust mata Unix. T o R-Locker [29]grhsimopoieBHoneyFilesall” me ena diafore-
tiki api to sunhjisméno tripo . H proteinimenh proseggish ebnai h dhmiourgba
enic kentrikoO argePotioneyFile sto Home directory tou qr sth , to opoPo
ebnai sthn pragmatikithta ena eidiki argeBoFO, dhlad enanamed pipe. Sth
sunégeia to R-Locker grifei merik™ byte se auti to arqgebo FIFO, ta opoba
den ja diabastoOn éwc itou mia diergasPa apokt sei prisbash stoamed pipe.
Kat™ sunepeia, opoiad pote diadikasba prospajeb na diab”sei bamed pipeja
energopoi sei to mhganismi prostasbac kai ja anigneujeBi suggrafebc proteb-
noun na topojethjoOn pollapl” symbolic links pou deBgnoun proc to kentriki
argeboHoneyFile, se di‘fora directories tou sust matoc ,ste na meiwjeb o
grinoc anbgneushansomware.

Se antbjesh me ta “lla sust mata anti-ransomware, to R-Locker ermhneOQei
opoiod pote prosp’jeia read accesssta argeba dilwma wc drasthriithta
ransomware. To yeud.c jetiki pososti aut ¢ thc proseggishc , dhlad h
sugnithta emf'nishc read accesspi mba nimimh diadikasd&a axiologebtai

3.1.3 CryptDrop

To CryptoDrop sqgedi“sthke  ste na parakoloujeb se pragmatiki grino tic al-
lagec sta dedomena tou qgr sth gia ton entopismi epbjeshransomware [30].To
CryptoDrop egei treic epimérouc tripouc anagn,rishc thc epbjesh@nsomware
prokeiménou na meiwjeb o arijmic twn yeud,c jetik,n eidopoi sewfalse posi-
tives) en, tautigrona prospajeb na krat sei ton arijmi twn kruptografhmeno
argebwn api toransomwaresto el"gisto .

TOpoc argebou : Ta argePa sp’nia all"zoun ton tOpo  th morfopobhs toug

ektic api thn perbptwsh pou éqoun kruptografhjeb Epomenwc h allag stouc
tOpouc argePwn ja mporoOse na apotelései éndeixh iti éna sOsthma ebnai upi
epBjeshan kai mia memonwmenh allag se énan tOpo argePou den ePnai epark ¢
Sunep,c grei"zontai arketec allagéc se mikri groniki di"sthma gia na bebai-
wjoOme iti up’rgei epbjesh 'Etsi gia na brejeb to shmebo pou den prokOptoun
poll” yeud,c jetik® apotelésmata apaitoOntai polléc dokiméc me diaforetik™
ransomware.
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Katakermatismic omoiithtac : Dedoménou iti ta kruptografhmena argeba
den ebnai kajilou imoia me ta arqik™ argeba to perieqimeno aut,n twn argeBwn
mporeD na sugkrijeb me Kk poio métro omoiithtdgrhsimopoi ntac similarity-
preserving hash functionsnporeb kanebc na dei piso diaforetiki ePnai éna arqebo
prin kai met” thn eggraf [31]. An h omoiithta katakermatismoO ebPnai polO
animoia se poll” argePa entic sugkekriménou gronikoO diast matdite Bswc
up’rgei k"poia drasthriithta pou na ofebletai se ransomware.

Entropba Shannon: H upotijémenh tim thc plhroforbac se eéna m numa
onom“zetai Entropp&hannon. Dedomeénou iti ta kruptografhména dedomeéna
eqgoun p°nta uyhl entropba auti shmabnei iti e'n poll” argeba eqoun uyhl
entropPaShannonwc apotélesma thc kruptogr™fhshc, tite auti ja mporoOse

na upodeiknQOei iti mia epbjesinsomwarebrbsketai se exélixh

Autéc oi treic méjodoi ePnai oi kOriec méjodoi pou grhsimopoigErytptoDrop
gia ton entopismi epijesewnransomware. Epipleon, to CryptoDrop eidopoieb
e™n up'rgei diagraf poll.n arqgePwn , kaj,c auti ja mporoOse epPshc na up-
odeiknOei kakiboulh drasthriithta . To pleonékthma tou sunduasmoO aut,n twn
memonwmeénwn mejidwn anbgneushc ebnairdnsdmwareden entopisteb api
mBaup-rgei pijanithta na entopisteb api mba “llh [30].

3.1.4 Monitoring of the File System Activity (SSDT)

O entopismic miac epbjeshansomwareebnai dunatin na epiteugjeb parakolou-
j,ntac th drasthriithta argePwn tou sust matoc [0]. H proteinimenh méjodoc
grhsimopoi ntac to System Service Descriptor Table (SSDTijltr"rei ta ait -
mata eisidou exidou (I/0O) kai ta garakthristik™ touc , ipwc inoma diergasbac
anagnwristiki diergasPac K .p. 'Etsi, e’n up’rxei éna pl joc api Opopta ait -
matal/O ePnai polO pijanin na ofePlontai se kakiboulec diergasbeteloc
brbskontac mba kakiboulh diergasba pou Bswc na ofebletai seags@amware,
ebnai dunatin na entopisteD h diergasba g@paant process)tou kakiboulou
logismikoO all” kai k’je epipléon diergasPa argePo pou égei dhmiourg sei to
ransomware. Sth sunegeia ilec autéc oi diergasbec termatbzontai kai ila ta
argeba diagr-fontai

O SSDT ebnai énaiaternal dispatch table twn Windows kai grhsimopoieb-
tai gia na antistoigeBsystem callsse dieujOnseic twrkernel function. Oi plhro-
forDec pou epistr'fhkan api ta system callsmporoOn na diabastoOn na all’x-
oun efarmizontac mba tegnik pou onom”zetaooking into the SSDT . Aut h
tegnik grhsimopoiebtai sugn” apirootkits kai logismik™ prostasPac api ioOc
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Aut h proséggish uposthrbzei iti efarmizontac thn parap™nw tegnik ebnai
polO dOskolo na mhn brejeb k’poia Opopth drasthriithta akima kai api mel-
lontik™ ransomware. Ektic api auti opoiad pote prosp’jeia na stamat sei h
leitourgba parakoloOjhshc twn argePwn ePnai adOnath kaj.c ja mporeb na ter-
matbzetai api to Bdio to sOsthméEtsi ektic api arket™ apodotikic tripoc
entopismoO Opoptwn diergasi, Bgei tétoia dom pou den mporeb na parakamfjeb
eOkola api énaransomware.

3.2 Mitigation

Sthn prohngoOmenh enithta kalOyame ton tripo anBgneushc miac epbjeshc api
ransomware,wstiso , milic entopisteb h epbjesh ja prepei na antimetwpisteb
Sto komm’ti thc antimet, pishc thc epbjeshc den up’rgei ektetamenh éreuna ka-
j.c o tripoc antimet pishc tou ransomwareebnai polO sugkekriménddi dOo
kOrioi tripoi gia na stamat soume mia epbjesh ebnai ebte na termatbsoume thn
leitourgeba tou sust matoc ebte na anastebloume th kakiboulh diergasba

H anastol Opoptwn diergasi.n (process)ePnai mia kal praktik kaj,c
dbnei thn dunatithta gia thn epipleon an’lush kai meleth aut.n H an’lush
mporeb na gbnei ebte autimata ebte api k'poio gr site thn emplok tou
gr sth mporeb epipléon na diasfalisteb iti h dierg”sia den apoteleb k™poio kbn-
duno gia to sOsthma Ston antbpoda an o gr sthc den éqei thn kat'lihlh
empeirbDa gn,sh mporeb na p’rei I'joc apof'seic kai gia par"deigma na mhn ter-
matbsei k"poiec diergasbec pou telik™ ebnai kakiboulec na termatbsei k"poiec
“llec pou den ebnai

To pleonékthma tou “mesou termatismoO Opoptwn diadikasie®nai it
h kakiboulh diadikasba termatbzetai ameswwrbc na parembabnei o gr sthc
elaqgistopoi, ntac to perij,rio I"jouc . Bébaia ed, ja prépei na tonisteb iti h
apotelesmatikithta thc anagn,rishc kakiboulwn mh ergasi,n api thn efar-
mog asf’leiac pabzei shmantiki rilo kaj,c o termatismic miac mh kakiboulhc
diergasbac mporeb na odhg sei se ap,leia dedoménwn ast’jeia tou sust matoc

Téloc, sthn perbptwsh tou termatismoO leitourgeDac ja prépei na d_soume
prosoq kaj,c eqoun parathrhjeb antbpoina api orisménaansomware.'Ena te-
toio par"deigma apoteleb tdigsawpou mporeb na diagr'yei ewc H&i00argeba
kat™ thn epanekkbnhsh met” ton entopismi tfLO2].



43

Chapter 4

Proseggish tou Probl matoc

4.1 Honeypots

Ta HoneypotsePnai sust mata pou douleOoun wc dilwma kaj,c proselkOoun
touc epitijiémenouc kai touc xegeloOn gia na allhlepidr'soun me autAut®
orbzontai wc ext

To honeypotebnai enac piroc upologist,n pou parakoloujebtai sten” kai
jeloume na diereunhjei na parabiastef32].

'Enac qgr sthc ja prépei na anazht sei sugkekriména tétoia sust mata Auti
shmabnei itiex orismoQopoiad pote epaf me aut™ jewrebtai Opopth Genik,
auti odhgeb se polO gamhl” posost™ anBgneushc yeud.c jetik,n eidopoi sewn
kaj,c upotbjetai iti den up’rgei prisbash se autoOc touc pirouc api touc
nimimouc gr stec kai api tic efarmogéc pou grhsimopoioOrEpBshcta hon-
eypots mporoOn na bohj soun sthn parapl'nhsh twn epitijémenwrk nont’c
touc na g'soun grino exet'zontac éna eikoniki sOsthma antD na epitDjentai se
shmantikitera sust mata. Kat™ thn allhlepPdrash me aut™ den parabi“zetai
kanéna pragmatiki sOsthma kai oi uplihloi asfalebac égoun arketi grino gia
na I"boun ta kat’llhla antbmetra .

Up“rgoun di*foroi tOpoi honeypot, me diaforetikéc dunatithteg apait seic.
En, up“rqgoun pollec taxinom seic tetoiwn susthm™twn, oi akiloujec treic ebnai
oi pio diadedoménec

" Low and High-Interaction honeypots [33]
" Server and Client-based honeypots [34]

" Physical and Virtual honeypots [35]
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4.1.1 Low- and High-Interaction honeypots

Ta Honeypots mporoOn na omadopoihjoOn me b“sh thn allhlepBdrash metaxO
tou eisboléa kai tou sust matoc se treic kathgorbec low, medium and high-
interaction honeypots [33].

4.1.1.1 Low-Interaction honeypots

Ta honeypot gamhl c allhlepbdrashc prosomoi,noun mia sugkekrimenh
uphresPagéna sOsthma argePwn mia diepaf se éna prosomoiwmeéno perib’llon
[33]. Paréqoun periorisménh prisbash sto leitourgiki sOsthma to hardware
diathr .ntac thn dunatithta prisbashc se aut™ apo ton epitiiemeno . 'Eqoun
sgediasteD me tétoio tripo pou energopoioOntai mino itan o epitij@menoc allh-
lepidr’sei me aut”. Teloc, ePnai eOkolo na anaptugjoOn se éna sOsthma kai den
apaitoOn polO epexergastik isqO

4.1.1.2 High-Interaction honeypots

‘Ena honeypot uyhl ¢ allhlepbdrashc apotelebtai api éna pragmatiki lei-

tourgiki sOsthma kai uphresPe§33]. H idéa ePnai na parégoume se énan eis-
boléa éna pragmatiki sOsthma kai na parakoloujoOme thn allhlepPdrash mazb
tou. Dedomeénou iti tahoneypot uyhl ¢ allhlepPdrashc leitourgoOn se prag-

matik” logismiki , tugin sfllmata kai trwt~ shmeba sto leitourgiki sOsthma

se opoiad pote efarmog mporeD na grhsimopoihjoOn gia na jésoun se kbnduno
ilo to sOsthma. Auti mporeb na odhg sei se pl rh prisbash sto mhg nhmato

opobo mporeb sth sunégeia na grhsimopoihjeb gia na exapolOsei epijéseic enantbon
“llwn susthmatwn .

Genik, aut h proseggish apodbdei akribéstera dedomena gia thn an’lush thc
epbjeshc imwc ePnai pio dOskolo na egkatastajp@paitoOn shmantiki igko
epexergastik ¢ isqOc kai suneq ¢ parakoloOjhsh

4.1.1.3 Medium-Interaction honeypots

Ta honeypotsmeéshc allhlepBdrashc brBskontai ennoiologik™ metaxO twn para-
pnw kai den jewroOntai pnta dik touc kathgorBd33]. Sun jwc , den proso-
moi_noun pl rwe éna leitourgiki sOsthma, all” ulopoioOn éna application layer
.ste na katagr-fontai oi allhlepidr"seic me to sOsthma .
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4.1.2 Server- and Client-based

H di"krish metaxO twnhoneypot pou basPzontai se diakomist kai pel’th ePnai
aparabthth kaj.c perigrfoun dOo polO diaforetik™ montéla allhlepBdrashc

kai peript,seic gr shc [34]. Diakomistéc honeypot eqoun wc stiqo na pros-
elkOsoun epitijigmenoycperiménontac pajhtik™ gia k"poia prisbash. Exaitbac
aut ¢ thc leitourgikithtac , opoiad pote sOndesh me aut™ mporeb na jewrhjeb
Opopth Auti sumpDptei me tonparadosiaki orismi twn honeypotspou dbne-
tai parap™nw. Api thn “llh pleur” , ta honeypotspelat,n prosomoi,noun énan
pelth , sun jwc éna prigramma peri ghshc istoO kai sundéontai se diakomist
ipou eléggontai Opoptec drasthriithtec. Se sOgkrish me taserver honeypot,
prépei na orbsoun ti jewrebtai Opopth kbnhsluti epitugg™netai me th gr sh
statik ¢ an”lushc , ipwc antistobqish upograf,n .

4.1.3 Physical vs. Virtual

H trbth taxinimhsh twn honeypot qwrbzetai se fusik™ kai eikonik™ honeypot
[35]. O pr,toc tOpoc trégei se éna pragmatiki mhg nhmao opobo prosfére-

tai gia pio realistikéc epijéseic. Api thn 7llh pleur™ , h an"ptuxh autoO tou
tOpou ePnai pio akribgiatD gia k“je néohoneypotapaitebtai epipléon mhg nhma
Sunep.c, ta physical honeypotsden ebPnai kat'llhla gia megalOterou eOrouc
efarmogéc prépei na diageirbzontai geirokPnhta kai wc ek toOtou éqoun peri-
oristeB mino sth gr sh gia ereunhtikéc melétec meg’lhc kIbmakatistiso , ta
fusik™ sust mata honeypotexakoloujoOn na up“rgoun kai grhsimopoioOntai gia
peript,seic eidik ¢ gr shc , ipwc to HoneyDroid, énahoneypot pou tréqgei se
Android thlefwna . Dedomeénou iti ta eikonik™ perib’llonta égoun gbnei peris-
sitero diadedomeéna kai oikonomik™ ligo thc aOxhshc thc epexergastik ¢ isgOc

ta perissitera honeypots stic mérec mac treqoun se eikonikec mhganda
kOria pleonekt mata ePnai eukoliterh an”ptuxh kai eukoliterh epektasimithta
'Ena fusiki mhg"nhma mporeb na diageirbzetai pollapléc eikonikec mhganéc pou
me th seir” touc anaptOssoun pollapl” honeypot. Epipléon, h pleioyhfba twn
mhgan_n pou grhsimopoioOntai sto upologistiki néfoc ePnai eikonikéc parégon-
tac epipleon asf’leia [36].
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4.2 Mejodoc antimet pishc

4.2.1 Sgediasmic

Giaton sgediasmi thc strathgik ¢ pou ja akoloujhjeb apenanti sta ransomware
apaitePtai na gbnei pl rwc antilhptic o tripoc dr'shc touc afoO kataféroun na
per’soun api tic "munec tou sust matoc Ta ransomware,an’loga kai me thn
oikogéneia sthn opoPa an koustogeOoun éna eurO f'sma api tOpouc argePwn
kai aut” mporeb na ebniit, .doc, .docx, .xls, .xlsx, .ppt, .pptx, .odt,
.png, .csv,.sqgl, .mdb, .sIn, .php, .asp, .aspx, .html , .xml, .psd

[37]. Ta argePa pou apoteloOn pijanoOc stiqouc towansomwareebte krup-
tografoOntai me to pou entopistoOnebte apojhkeOetai h jésh touc ston dbsko
gia na kruptografhjoOn sto téloc ila mazb. EpPshc égei parathrhjeD iti taran-
somwareeléggoun gia touc diajésimouc dbskouc tou sust matpto ebdoc touc
(exwterikic dbskog¢ eswterikic dbsko¢ RAM, k.l .p.) kaj,c kai ton diajesimo
eleQjero g,ro . Genik’, stogeOoun perissitero touc diajésimouc eswterikoOc
dbskouc kai epilegoun monop“tia sto dbsko ip@zUsers/ kai touc upofakélouc
[37] en, apofeOgoundirectories ipwc Windows, Program Files, $Recycle.bin
[38]. H seir” me thn opoba gbnetai h kruptogr'thsh twn argebwn kaj,c kai h
di"sqish twn monopati,n tou dbskou ebnai ¥éindows-1252 antbstrofa , oris-
menec foréc me b"sh to megejoc tuqaf]. Teloc, up’rqoun treic tripoi me
touc opobouc gbnetai h kruptogr thsh twn argebiyhVrite-in-place, ii) Rename-
and-encrypt, kai iii) Create-encrypt-and-delete [103].

" Write-in-place: dhmiourgeb éna proswrini argebo kai kruptografeb to
f'kelo stigo , grifei ta kruptografhmena dedomena tou fakelou stiqou
sto néo f'kelo , kai téloc epaneggr-fei sto f'kelo stiqo to perieqimeno
tou kainoOriou fakeélou kai sthn sunégeia ton diagr fei.

Rename-and-encrypt: all’zei to inoma tou fakélou stiqou , krup-
tografeb ta dedoména ipwc sthn perbptwsikite-in-place kai téloc al-
I"zei to inoma tou argebou stiqou sthn argik tou onomasba

Create-encrypt-and-delete: dhmiourgeb ena argebo kai kruptografeb se
auti ta dedomena tou argebou stiqou kai diagr-fei ton f'kelo stiqo .

Lamb™nontac ila aut” upiyh gia na égoume iso to dunatin kalOtera kai
taqOtera apotelésmata taHoneyTokensmac ja prépei

" na apoteloOntai api argePa pou ja topojethjoOn kurBwc sto monop’ti
C:/Users/ tou dbskou
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na apoteloOntai api poikPlouc tOpouc argeDrixt , .doc, .docx, .xls
k.l.p)

na éqoun inoma etsi e’n an seir” kruptogr'fhshc pou akoloujebtai ebnai
se Windows-1252 na kruptografoOntai pr,ta antDstrofa

na egoun megejoc antbstoiqo thc seir'c kruptogr'fhshc(p.g. krup-
togr'fhsh se aOxousa seir” ja prépei to mégejoc tou argePou na ePnai
mikri)

Teloc, to prigramma pou ja ulopoihjeb ja prepei na dbnei émfash sto "noigma
twn argePwn kaj,c kai oi treic tripoi kruptogr'fhshc apaitoOn thn prisbash

sta perieqimena tou Par’llhla ja prépei na dojeb prosoq sth metonomasba
sth dhmiourgBéekai sth diagraf argebwn

4.2.2 Restart Manager

Argik™ , ja prépei na brejeb énac mhqganismic o opoboc ja mporeb na parakoloujeb
tic allagéc pou gbnontai staHoneyTokenspou eqoun topojethjeb sto dbsko

Gia ton ligo auti epilegjhke h gr sh tou APl Restart Manager. To Restart
Manager ePnai mia biblioj kh pou sgedi“sthke gia th mePwsh twn apaitoOmenwn
epanekkin sewn tou leitourgikoO sust matoc kat” tic enhmer seic logismikoO

Ta argePa pou endégetai na tropopoihjoOn kat™ th di‘rkeia miac enhmérwshc
mporeD na éqouRleidwjeD api efarmogec empodbzontac th diadikasba thc
enhmerwshcAuti mporeb na odhg sei se epanekkbnhsh tou sust matoc anagk”-
zontac tic efarmogec na apeleujer,soun ta argebPa pou éqoun Kleid,seiSe
antbjesh to Restart Managerepitréepei stic diergasbec na apeleujer,soun ta
argeba termatbzontac tic diadikasbec pou ta grhsimopo®@mlhroOntai oi
apaitoOmenec prodpojésejit04].

4221 Proéleush

K'je leitourgiki sOsthma (OS) éqgei énan monadiki tripo geirismoO thc
tautiqronhc prisbashc se argeba Sthn perbptwsh twriWindows, an“loga me to
p,c égei anobxei éna argeBia diergasba mporeb na éqei apokleistik prisbash
sto argebo ipwc sthn perbptwsh tou le mapping argebwn pou eqoun anoigteb
gwrbc th leitourgeb&ILE_SHARE_READ | FILE_SHARE_WRITE. Se té-
toiec peript,seic , to argebo mporeb nideidwjeb api th diadikasbaodhg, ntac
sthn apirriyh “llwn diadikasi,n pou zhtoOn prisbash an"gnwshc eggraf ¢

se auti to argePa E’n “llec diergasbec grei"zontai prisbash se ena"kleid-
wmeno argeBomporoOn na zht soun epanekkBnhsh oliklhrou tou sust matoc
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gia na eleujerwjeb to argebo prokal ntac diakop twn leitourgi,n tou gr sth

Gia na lujeb auti to priblhma, xekin ntac api ta Windows Vista, h Microsoft
parousbase toRestart Manager, epitrepontac stic efarmogéc na termatbzoun
diadikasbec pou kleid,noun touc pirouc qwrbc na apaitebtai epanekkbnhsh

4.2.2.2 Qrsh tou Restart Manager

To Restart Manager ulopoiebtai sta Windows mesw thc biblioj khc "Rstrt-
Mgr.dil", pou brbsketai sto C:nWindowsnSystem32. Oi diergasbec allh-
lepidroOn me toRestart Manager mésw twn sessions . Sto k’je  session
katagwrebtai éna sOnolo pirwn(arqeDa processes, serviceai lamb nontai
plhroforDec pou sgetbzontai me autécOi parap™nw piroi antiproswpeOoun
stigouc pou prépei na prospelastoOn api mia diadikasb@ riloc tou Restart
Manager ebnai na prosdiorbzei poiec diergasbec mplok'roun aut n th stigm
enan sugkekrimeno piropou anaferetai wc ephreazimenh efarmogkai na
apojhkeQei tic plhroforbec sgetik™ me tic efarmogéc se mia IDstaMe autin

ton tripo ebnai dunatin na sqgediasteb ena prigramma ipou m&asgtart Man-
ager sessionna katagwroOntai éna sOnolo arqgeBwadiergasi,n  uphresi.n

pou prépei na grhsimopoihjoQrgia na prosdioristeD poiec diergasPec empodb-
zoun thn prisbas touc. E"n up’rqoun, to Restart Managerja paregei th
[Dsta twn efarmog,n pou ephre”zontai kai to prigramma mporeb na zht sei ton
termatismi leitourgbac aut.n twn efarmog.n. MPa proéktash autoO tou pro-
grmmatoc ePnai h parakoloOjhsh pirwn pou ja leitourgoOn dHoneyTokens
kai itan parathrhjeb k™poia drasthriithta (p.g. "noigma kai kruptogr'fhsh)

se aut” na termatbzetai k'je diergasba

Figure 4.1: RM APP TYPE 1000
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4.2.3 Ulopobhsh

To pr,to b ma gia thn ulopobhsh thc efarmog c ebnai h kl sh thc sun’rthshc
RmStartSessiongia thn dhmiourgba toRestart Manager sessionH sun’rthsh
epistréfei ena session handl&kai enasession keyta opoba ebnai aparabthta sta
epimena b mataAfoO égei dhmiourghjeb teessiormporoOn na kataqwrhjoOn oi
piroi tou sust matoc pou ja parakoloujoOntai k™ nontac ki sh thc sun’rthshc
RmRegisterResourcesEnac piroc mporeb na ebnai eéna argglaprocess ena
service. Sthn perbptwsh aut ja grhsimopoi soume argeba kaj,c aut” sto-
geOoun ta perissitera ransomware,an kai égei parathrhjep iti orisménaan-
somwareprin apo thn kruptogr fhsh termatbzoun sugkekrimensVindows Ser-
vices [105].Sth sunégeia afoO éqoun katagwrhjeb me epitugba oi piroi pou ja
parakoloujoOntai, tite me th gr sh thc sun“rthshc RmGetList epistréfetai
mba |bsta me doRBt PROCESS INFO kaj,c kai o arijmic twn processpou
grhsimopoioOn taHoneyFiles. 'Oso o arijmic ePnai mhdén auti shmabnei iti den
up’rgei k"poia prisbash . An imwc all"xei tite pijanin na up“rgei parabbash

tou sust matoc. 'Etsi, diasgbzontac ta stoigeba thc IDstac pou epistréfei h
sun“rthsh RmGetList mporeb na brejeb tD tou ek’stote processthc. To

ID ebnai plhroforba pou brbsketai sth doiRM_PROCESS_INFO. Apokt, n-

tac prisbash se éna process objectgbnetai na brejeb h jésh tou monopatioO
meésa ston dbsko sto opobo brbsketai h efarmog pou grhsimopoieb ton piro mac
dhlad h jésh ston dbsko ipou brbsketai toransomware kai na thn termatbsei
ipwc fabnetai kai sthn Eikina 4.3. Ed, prépei na shmeiwjeD iti up”rqour¥ tOpoi
RM_APP_TYPE ek twn opobwn o énac garakthrbzetaitical kai den ebnai
dunatin na termatisteb par” mino me termatismi tou sust mato@uti fabnetai
sthn Eikina 4.1 ipou blépoume iti o tOpoc thc ef'rmog ¢ eBndi000, dhlad
critical kai prikeitai gia entol kruptogr'fhshc  openSSLpou ektelésthke se
Ubuntu terminal environment me th gr sh tou Windows Subsystem for Linux
(WSL). 'Etsi, ipote prokOptei k'poia allag sta HoneyFilesenhmer netai o
nimimoc gr sthc tou sust matoc. Auti gbnetai axiopoi ntac thn uphresb&a-
nary Token. To Canary Token dbnei thn dunatithta ulopobhshc diaforetik .n
eid,n Token ipwc Microsoft Word Document, PDF, QRCode, SQL SERVER
kai DNS Tokento opobo grhsimopi jhkg106]. H eidopobhsh gbnetai mé&snail,
Eikina 4.2.
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