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Befoichva ont giuar o ovyypapéas avtng e epyooiag kar 0Tl kdbe Ponbesia v omoio eiyo yia tHv
TPOETOIUATIO. THS EIVAL TANPWS AVAYVWPLOUEVY KOl aVOPEPETOL otV epyacia. Emions, éxw kotaypdyet
TIC OTOIES THYES QO TIC OMOLES EKOVO. YPHON OE0OUEVMYV, 10DV, EIKOVWV KOI KELUEVOD, EITE QVTEG
avapépoviar oxkpifas eite mopoappacusves. Emmléov, fefoiove ot ovth n gpyaoio. mpoeToyudotnke
OO EUEVO, TPOOCWTIKG, EL0IKG (WG OmAwuatiky epyaocia, oto Tunuo Mnyovikov [IAnpopopikis ko
Hlextpovikav Zvomuadtwv tov ALIIA.E.

H rmapodoa epyaoio amotelel mvevuotixy 10oktyoio s goithipios Mavoven Hiéktpa mov tHv
EKTTOVHOE. 210 TAQIOI0 THG TOMTIKHG QVOIKTHG TPOCHOCHS, O OVYYPOPEAS/ONUIOVPYOS EKYWPEL OTO
Miebvég Hovemornuio s EALGOOS ddeior ypHong tov OKOLOUOTOS OVOTOPOYWYNG, OGVEICUOD,
TOPOVOIAcHS OTO KOIVO KOl WHPIOKNGS OLOYVONS THS EPYOTIOS O1E0VAS, 08 NAEKTPOVIKY LOpQN KOl OE
OTOLOONTOTE UEGO, Yi0. OLOOKTIKODS KOl EPEVVHTIKOVS OKOTOUS, Gvey aviodiayuoros. H avoikth
Tpoofoon oto TANpES Keluevo NG Epyaciog, 0ev onuaivel kalf  010VONmoTeE TPOTO TaPayWDPNoN
OIKOIWUATOV OLAVONTIKIG 10IOKTNOIOG TOD OVYYPOPEC/ONUIOVPYOD, OUTE EMITPETEL THV OVATOPAYWDYH,
OVAONUOCIEDON, AVTIYPOPY, TWANCY, EUTOPIKY YpHoY, O10voul, Ekdooy, uetapoptwan (downloading),
avaptyon (uploading), uetappaon, OTOTOINGH UE OTOIOVONTOTE TPOTO, TUNUATIKG 1| TEPIANTTIKG, THG
EPYOOLAG, XWPIC TH PHTIT TPONYOVUEVH EYYPOPT] GUVAIVETT] TOD GUYYPOPEN/ONULODPYOD.

H éyxpion ¢ dumhopotikng epyaciog and 1o Tunua Mnyavikav [inpoeopikng kot Hiektpovikmv
Yvotudtev Tov Atebvoig Iavemotnuiov g EALGSOG, dev vTOSNAGDVEL amapaiTTOS Kol amodoyn
TOV OTOYE®V TOV GLYYPAPED, €K LEPOLS Tov Tunpatog.



IIpoioyog

H mopovca dumhopotikn epyoacio £xel ¢ aviikeipevo mn peAétn teyvik®v anti-forensics mov etvan
mOovo va GUVOVINGEL £vag EPELVNTNG KATA TN Se&aymyn| Li0g EYKANUOTOAOYIKNG £PEVVOS YNOLOKMV
dedopévav. O AoYog yio Tov omoio emAEONKe To cLYKEKPIUEVO BENL Elval TO YEYOVOG OTL Ol TEYVIKES
anti-forensics omoteAovV pio amd TIC ONUAVTIKOTEPEG TPOKANGEIS KOTA T de&aymyn epELVOV Yo T
Slepevlvnon TEPLOTATIKOY acPAAENS 1| GAA®V mowikdv vrobBécewv. [Tapoio mov vmdpyel oyeTkn
BipAoypapio yioo TNV avéivon tov teyvikov anti-forensics moAég Qopég yivetor eadylot N Kopio
avoQOPE 6TOVG TPOTOVE OVTIUETMOMIONG TOVS. ZNTOVUEVO TNG OUTAMUATIKNG EpYOciag eival 1 HEAETN
oV TpoPAnuatoc Twv teyvik®v anti-forensics, kabmg kol TPOT®V TPOGEYYIONG Kol OVIUETOTIONG
AVTOV.



Iepiinyn

Mio amd Tig peyoAdTEPES TPOKANGELS TOL KOAOVVIOL VO OVTIIHETMIICOVV Ol EPEVVNTEG TNG WYNOLOKNG
gykinuotoloyiag eivar ov teyvikéc anti-forensics, oniadn texvikés mov emmpedlovv Kol cuyvd
TOPEUTOOILOVY TNV €PELVNTIKY] OOIKOCIN. TKOTOG TNG MAPOVCOG SWMAMUNTIKAG epyaciog sival M
UEAETT] VTV TOV TEXVIKOV Kal 1 avalnTnorn Tponmv avIETOTIONG Toug. H pedétn tov teyvikdv
TpaypaTomoleital, apykd, péca amd TV TPOGEYYISY] Tovug o€ BempnTiKd Kal, GTN GUVEXELN, OF
TPOKTIKO eMinedo pe v Tapovoiaon epyoreiov kot tepapdtov. Enetta, eéetalovion pébodot yo v
AVTILETOTICY] TOVC, £0TIALOVTOG OE AEITOVPYiEG TOV AEITOLPYIKOD Guathpatog Windows mov pmopodv
va a&lomomBodv, Kobmg Kol 6 UN-TeXVIKG péEoa, OTmG 1 eKpeTdAAevon TAnpogopidv OSINT kon m
perétn tov avBpomvov mopdyovto. Télog, epapudloviar opiopévol Omd TOLG TPOTEWVOUEVOVS
TPOTOVG AVTIHETMTIONG OTN HEAETN TEPIMTOONG EVOG GEVAPIOV VITOKAOTNG EUTIGTEVTIKMV OESOUEVOV.
Ta Bacikd counepdopota To omoio eEGyYoVUE Lo amd TNV EPELVE Hag ival | onpacio T avdivong
TOV GLUOTNUATOV G AELITOVPYiO KOl 1) EKUETOAAEVCT TOV AELTOLPYIOV TOLG, KOOMG Kot 1 ovaykn
EMEKTACNG TNG EPEVVNTIKNG O10dIKAGIOG TEPQ AO T TPOG AVAALGT YNPLUKE PECTL.



Abstract

«ANTI-FORENSICS TECHNIQUES»

«Electra Manousi»

One of the biggest challenges that digital forensic researchers face is anti-forensics techniques, that is,
techniques that affect and often hinder the research process. The purpose of this thesis is to study these
techniques and search for ways to overcome them. The study of the anti-forensics techniques is carried
out, first, through approaching them on a theoretical and then on a practical level with the presentation
of tools and experiments. Methods for dealing with them are then examined, focusing on features of
the Windows operating system that can be utilized, as well as non-technical means, such as exploiting
OSINT information and studying the human factor. Finally, some of the suggested countermeasures
are applied in the case study of a confidential data breach scenario. The main conclusions we draw
from our research are the importance of live analysis of computer systems and the exploitation of their

functions, as well as the need to extend the research process beyond the digital media to be analyzed.



Evyoaprotieg

Xe ovtd 10 onueio Bo NBeda va evyaploTo® Tov emPAEmovta kabnynt pov, Tov kbplo XpNnoto
HAovon, yio v epmiotosivn mov €0e1&e oty emAoyr] Tov BEPaTOg Kot Yo TG YPNOYES GUUPOVAES
TOV GTO KOUUATL TNG GLYYpans. Oa 1BeAa, OU®S, VO TOV EVYXOPLOTHOM WOLNITEPA Y10 TO EKTOLOEVTIKO
TOV €pYo, Kobmg HEGO amd TIC EKONANDGEL TOL SLOPYOUVAOVEL 6TA TANIGLO, TOL podnuatog “Acedicio
[TAnpopoplokdv Zvotnudtwov’, divel TV €vKopio. GTOVG QOITNTEG VO, YVOPIcovY KAASOLG TNG
emotung ¢ KuvBepvoasopdireogs. 'Etot, gliya v gukaipio kot eyd vo yvopicom Kot vo ayomnoo TV
Ynoeoxn Eykinpatoroyio. Emiong Ba 0sha va evyopiotiom ™ ¢idn pov 'eopyio Xpvoofaidvia
Kooodpa yio Tig cupPovAEG TG OYETIKA UE To VOUIKA CNTAHOTO TTOV OVOQEPOVIOL GTNV EPYACIaL.
[Maveo am’ 6Aa, Oumg, Bo HBela Vo EVYOPICTAC® TOVG YOVEIC LOL Ol OTTOI0L KAVOVV TO TAVTO Y10, VO,
otpiEovv ta dvelpd pov.
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Ewsayoyn

H epevvntikn meproyn v omoia mpooeyyilelr 1 mopodoa epyacio ivor n emotiun ™G Pnotokng
Eykcinuotoroyiag (Digital Forensics), m omoio amotelel ocvveydg ovoamtuooopevo KAGOO 1Ng
Eyiinuotoroyikng ‘Epevvag (Forensics Science). H Wnoewokn Eykinuotoloyio acyoleitor pe
SlEPELVNON TEPIOTOTIKOV OCPAAEING, OMMOC Ol EMBECELS GE YNELOKA CLUGTAUOTO ETOPELDY KOl
opyovicU®V, ®dcTe va amodofovv gvBiveg kol va PektioctomomBodv ot apvvtikol pnyovicpol yuo
ATOPLYN TAPOUOIOY TEPIGTATIKOV 6T0 PEAAOV. Q0TOGO, 1 oNUacia TG YNPLOKNS eyKANUaToAoYiog
dev meplopiletol HOVO 6N SlEPEVVNON TEPICTOTIKAOV 0CPAAENG. Me TN ypnomn g TeXvoroyiag ToAAA
“TopadocloKd”  eyKANUOTo €xovv peTopepbel oTtov  KLPEPVOYDPO, OM®G T TPOHOKPATiO, T
TapevOYANoN, M eumopio. VopKOTIK®V, K.o. Emmiéov, amd  otyun mov 1 teyvoAroyio Exet
KATOKADGEL oxeddv kdbe mruyn TG KaBMUEPWOTNTAS Hog, €ival 6VOKOAO va QOVIOGTOOUE £va
£€yKANUo To 0oio Vo Unv Umopel vo CLUGYKETIOTEL e ynelokd dedopéva. ATd TNV ETIKOIVOVIK TOV
gyKAnuotio uéypt ko tnv tomobecio 1 T SpAcTNPLOTNTA TOV, OAN APTVOLY YNOLOKA {yvT).

"Evag mopdyovtag mov S1apopomolel TV ynelokn eyKANUaToloyio amd Toug VIOAOUTOVS KAASOLS TG
Eykinuotoroylog eivar n mmnmkdtra tov dedopévov, Kobmg kol 1 gvactncio Tovg oe AUESES
petaforés. H evkorio tpomomoinong t@v ynolokdv dedopévov cuyvd to Kobiotd augifola ¢
TELGTNPLY, EMOUEVOS EIVOL OTOPAiTNTO VO akoAoVBOVVTOL S10dIKAGIES Yio T 0OTH dloyeipion TmV
YNOWKOV SES0UEVAOV ad Tr GLAAOYT TOVG PEYXPL KOl TNV TAPOVGiacT] Tovg oG teloTipla. Opms, auty
N evocHnocia TV YNEKoOV dedopévev givatl Kot o A0Yog mov ot teyvikég anti-forensics amotelovv
&va onuavTikd TUe KoTd T deaymyn epevvay.

H duwipBpwon g epyaciog axorovdel ta tpio Pacikd otddio emilvomng evog mpoPAnpatog: Tov
TPOGIOPICUO KOL TNV KOTAVONGN TOV TPOPANUOTOC, TNV avdAvon Kot TNV ovalntnon KatdAiniov
Aboewv. 'Etol, apyikd 6tdyo g mopodcos SIMAOUATIKNAG EPYOCING OTOTEAEL O TPOGOIOPIGUOC TMV
TeEYVIKOV anti-forensics kol Ol EMATOGEIC OV EMPEPOVY ot dleaywyn epevvayv. Emduevo otdyo
amotelel M avdAvon tov TexviKov anti-forensics, apyikd, péco amd pic BepnTiky TPOGEYYIoT Kot
01N OLVEYXEW UECH TNG TPOKTIKNG EQAPUOYNG OPICUEVOV TEXVIKAOV, T Omoiol HE TN GEPa 1Ng
QTOGKOTEL GTOV EVTIOMICUO TOV TEYVIKAOV QLTAOV GALG KOl GTNV TEXVIKT UVIIUETDOTIOT TOVE, OTAV oVTO
givar dvvatod. Qg teEMkdg 6TdYog TV epyaciag TiOETOL 1| LEAETN YEVIKOTEP®V TPOTMYV OVTIUETOTIONC
v ueboddwv anti-forensics.

Méca amd TNV Tapovuca E£PYNCio, KATAPEPUUE VO TPOCIIOPICOVUE LE GOENVELN TIC TEXVIKEG anti-
forensics kot tov TPOTO pE TOV OMOi0 emnpedlovv TV EYKANUOTOAOYIKY OVAALGT WYNOLUK®OV
dedopévov. EmmAéov, e TNV TPOKTIKNY €QPOPUOYN OPICUEVOV KOWVAV TEXVIKGV, £idaue optopéva
YOPOKTNPLOTIKA TOVG, TO. omoia O Tpémel va Aapfdvovtal vdyn omd Tov EPELVNTNH, MOTE Va gival o
0¢om vo evtomioel TIg TEXVIKEG 1} VA amoOYEL TUYOV Ttopareiyels. Télog, avadeiape ™ ypnooOTTA
0pIoUEVOV Agttovpyldv Tv Windows yio TNV OVIILETOMTION TOV TeYXVIKOV anti-forensics, kabmg kot
1 oNUaGio Tov avOpOTIVOL TaPAYOoVTa, TOGO OO TN UEPLH TOV EPEVVNTI OGO KOl Omd TN UEPL TOV
gyKinuotio, o onoiog og ToOAAEG TepTToELg Tailel KaBoploTKd poOLo otV £KPAoT TNG EPELVNTIKNG
ddkaciog.

Ocov agopd tnv doun g epyaciog, ©TO TPMOTO KEPAAOLO YIVETOL Wio GUVIOUN EICOY®OYN OTNV
EMOTAUN TNG YNOoKNG eykAnpatoloyiag. Opileton n évvola tov anti-forensics kot mapovoidlovrol
uepkéc amd TG Pactkdtepeg TPOKANGELS 0T dleEaywyn dlepedivnong MEPICTATIKMY, KOO Tdvm ot



avtés PoaocileTon 1 OTOTEAECUATIKOTNTO TOV TEYVIKOV anti-forensics. Xt10 0g0TEPO  KEPALONLO
TEPLYPAPOVTAL Ol O KOWEG TeYVIKES anti-forensics ta&vounpéves e T€6GEPLG EVPVTEPES KATNYOPlES
OV Elval 1 KOTAGTPOPT TEICTNPI®VY, 1 ATOKPLYN TEIGTNPIOV, 1 OTOKPLYN VAV Kol 1 Exifeon oe
gpyodeia kot dadikacieg g épevvoc. To tpito kepdAoio meEPAAUPAVEL TNV TPUKTIKY EQOPLOYT
OPWGUEVOV TEYVIKOV omd KkBe Kotnyopio, pécH amd TNV TOPOVLGIOCT] TOPUOELYHAT®V HE YXPTOM
gpyorelov Ko mepapdtov. Ofpa tov TETOPTOL KEPOANiOL OmoTEAEl 1 TOPOLGIACT TPOTMV
AVTILETOTIONG TOV TEYVIK®Y anti-forensics, pe TEYVIKEG OAAG KAl UN-TEXVIKEG TPOCEYYIOELS. XTO
TEUTTO KEPAAOI0 TOPOLGIALeToL Mo PEAETN TEPImT®ONG OOV £QUPUOLOVIOL OPIGUEVOL OO TOVG
TEYVIKOVG TPOMOVG OVTILETMOTIONG 7OV TOPOVGLAGTNKOY GTO TETOPTO KEPAAMLO, €VM, OTO €KTO
KEPAAOLO0 TaPOLGIALOVTIOL TO GUUTEPACUATE TO OmOlo TPodkvyav pEcH amd TNV EKTOVNON TNG
TaPoHGOC SMAMUOTIKNAG EPYACING.



Wnolakn EykAnuatoloyia kot Anti-forensics

Kepdalawo 1 Yooy Eykinpatoioyia kot Anti-forensics

Ewayoyn

I'a va yivet capng o Adyog yw Tov omoio ot teyvikég anti-forensics emnpedlovv v ynookm
gyKinuotoloyla eivar onpavtikdé va opioTobV Opylkd ol €vvoleg Kol Ol GTOYOlL TNG WNOUKNG
gykinuotoloyiog kot tv anti-forensics. ‘Eto1l, 6€ avtd 10 kePAAAIO TAPOLGIALOVTOL TO, GTASLO TNG
EPELVNTIKNG O10OIKAGIOG KoL Ol TPOTTOL E TOVE OTOI0VG O1 TEYVIKEG aTéG ennpedlovv kdbe Eva amd
avtd to otddlo. BéPora, n emtvyio tov teyvikdv anti-forensics Paciletal kot oe oplopéveg
TPOKANGELS TOV AVTIUETMTILEL YEVIKOTEPA 1 YNPLOKT EYKAN LA TOAOYIOL.

1.1 ¥nouwxn eykinpoatoroyia

‘H ymowknq eykAnuotoloyia omotehei ®Addo 1tng emomung g Eynuatoroyiog. Qg
Eykinuoatoroyio opiletanr n “Egappoyn pefddov tov euoikodv kol Betik®v emotnuodv og Bépata
TOWIKOV Kol aoTikoD dikaiov”. "Evag optopog e ynowokng eykAnuatoloyiog 660nke and tov Ken
Zatyko 1o 2008 w¢ €&ng:

«H epopuoyn e emotiuns TV DTOAOYIOTTMOV KO EPEVVHTIKMDV OL0OIKOCLOV VIO EVAV VOUIKO KOO TOD
TEPILOUPAVEL TV OVAADOY WHEPIOKWY OTOLYEIWY DOTEPO, OO KaTalAnAin ovalntnon, diodikacio
Katoypagnc (chain of custody), éieyyo eyxvpotnTas pe uoOnuUOTIKOOS VIOAOYIGUOVS,  Xprion
ETKVPOUEVOV EPYOLELDYV, ETAVOINWIUOTHTO, 0VOPOopd. Kou mhovi ékOeon sumepoyvauovax» [1].

O 7mopomdve oplopdg cvvoyilel e€mapKmG TNV €vvolo TG YNELOKNG eykAnuatoAroyiog, kabmg
nmepthapPavel ta Pactkd otdoe Kot Tig dadtkacieg mov Tpémel va akolovbovvtol katd T degoywyn
g épevvoc. Emumiéov, dokpiveror o Pacikdc otdyog TG 0 omoiog amoterel TNV e0PECT YNOLOK®V
dedopévav mov otn ovvéyeln Bo aglomombodv g TEIGTAPL GE TOWIKEG EPEVVEG LECH OO TNV
EQUPOYT LLOC VOUIKA OTOdEKTNG EMGTNOVIKNG Hebodoloyiag. H e&étaon ynolakmdv meictnpiov dev
nepopiletar uoévo oty e€yvioen NAEKTPOVIKAOV EYKANUATOV, OAAG KOl OE TOWIKEC KOl OCTIKEG
VIOBECELS OTOV TO, YNELOKE OESOUEVA KATEXOVV GUUTANPOUOTIKO (Kot TOAAEG Qopég peilova) poro
[2]. Ze aoTtucég ko mowvikég VTOBESEIS TOL YNOLaKd dEdOUEVE EVOLOPEPOVTOG Efval KaTd KOpLo AOYO
GUVOMIAIEG, NAEKTPOVIKY oAAnAoypagica, unvouate SMS, dedouéva YEOYPOPKOD EVTOTIGUOD KOl
TAnpoeopicc ehevbepa drobéoiueg 6To0 AladIKTVO KOl EOIKOTEPO GE WEGH KOWMVIKAG OIKTOMGCTC.
Mopakdto Tapovoidlovtal ot factkol TOTOL NAEKTPOVIKOD EYKANUATOG:

/7

s TI'vijowa niextpovikd eykAnuata (oyetiCovton dueoa pe tov Kufepvoympo) [3]

> Avev kol patog TPOSPaon G€ VTOAOYIGTIKG GUGTHIOTA LLE GTOYO TN Ol ElpIoT TOV
GUOTHKNTOC, TNV TAPEUTOIOT] TNG AEITOLPYING TOL N TNV TPdoPacn og dedouéva yia
TNV VIOKAOTT|, TPOTOMOINOoN 1} KATACTPOPT ALTAOV.

> Embéceig dpvnong efommpétnong, omAadt], ovooTOAn MG OvvaToOTNTAG EVOG
e€umnpeTTN VO OTOVTAGEL GE OITNHOTO TEAATMOV. AVTO EMTLYXAVETOL HE TNV
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eEAvTAnon TtV SBEoH®Y TOP®Y TOL ELTNPETNTY LRAEPPOPTOVOVTIAS TOV UE
TEPICCOTEPO. ATHLOTO OTTO AV TE TTOL UTOPET VoL St EPLoTEL.

Ewoayoyn kaxdéfoviov Aoyiopkold og KAmO0 VIOAOYIOTIKO GUGTNUA LE GKOTO TN
TAPEUPOAT OTN AEITOVPYIKOTNTO TOV GUGTHIOTOG 1| GTA dEOOUEVA TTOL PBpicKovTol Gg
avtd. Ot Bootkol TOMOL KaKOBOLVAOL AOYIGHIKOV, PACEL TOL TPOTOL WE TOV OMOiO0
Sdwoneipovtor  eivorl ot 10, o1 omolol Tpémel va exTELEGTOOV amd TOV ¥PNOTN N TO
GUCTNHUO Yl VO HOADVOLV apyelol KOl GUOTAUOTO, TO OKOVANKIO, TO OTOid
avamapdyovtal aveEapTnTa, Kol ot d0VPELOL immol, o1 omoiol gykabicTavtal and Tov
POt KaBDG AmoTEAOVV PAVOLEVIKE IN-KOKOBOVAN TPOYPALLLATO.

Spamming, omAadn pollki OmOGTOAN HNMVOUATOV MAEKTPOVIKNG OAANAOYpagiag,
EUTOPIKOV 1] EVILEPMOTIKOV YOPOAKTINPO, GE UEYGAO aplOUd ¥pNoTOV YOPIg TNV GdEd
TOVG,.

Embéoeic oe diktvakohg TOTOVG pe oTOY0 TNV GALOI®MON TOV TEPLEYOUEVOL
toug. Ot embécelg ovtég amocKOTOLY oTnV MPOPOAT, €VOG TOALTIKOV,
OpnokevTIKOD 1 KOW®VIKOD pNVOUATOG, M| TNV TPOCPOA TOL KOTOYOL TNg
16TOGEAIDOC.

E&amdtnon ypnotov HEGm @avopevikd a&lomioTov oviot|teV (T.y. tpdmneles,
AGPOAGTIKEG ETAPEIES) UE GTOYO TNV LIOKAOTY] TPOCOTIKDOV 1) OLKOVOUKADV
dedopévev. Avtov tov €idovg M amdtn ovopdletor phishing (mAekTpovikd

yapepa).

[Tewpateio Aoywopikov, dNAadn M Gvey SKOIDOUOTOS TOPOY®YN, TOANGY,
dtavoun 1 01Beon TPOYPAUUAT®V VTOAOYICTY).

YmokAom| un-omuociov ynelok®v 000UEVOV amd £VO VTTOAOYIGTIKO GUGTN LA
LE PLGIKT TPOGPaoN GE AVTO, ATOUAKPVCUEVA ) LE EYKATAGTAOT] KOKOBOVAOL
AoyiopKo.

s Eyx\uata pe ypion Hiektpovikod Ymoroyiotr [4]

> Amdtn oto OwdiKTLO UE VTOGYOUEVEC YPNUATIKEC OUOPBEG HETA amd KaTafoAn

YPTLUTIKOD TOGOV 1 OLKOVOULK®DY OEG0UEVMV.

Klom tavtdmrag péca amd T GLALOYT TPOCOTIKAOV 1)/KOl OTKOVOLIK®DV OES0UEVMV
€vOg atopov (cuvnbmg e VTOKAOTY GVTAOV) e GKOTO TNV TPOGTOINGCT] TOV OTOUOV
v TpOGPacn 6 VINPEGIES 1 TPOKANGN OIKOVOUIKNC 1| TPOc®TIKNY PAGPNC oT0 OO,

[Mhaoctoypaic, OMAdN GVEL OIKUMOUOTOC ELG0YOYN, OALOIOON 1 JSlaypaen
YNOWKOV OEdOUEVOV TOV €YOVV MG ONOTEAEGUO, TNV TOPOY®YN M1 oLOevTIK®V
TANPOQOPI®Y HE 6KoTd Vo, a&lomotnfovy Mg avBeVTIKES Yo VOULOVS GKOTTOVG,.

EémAvpo ypNUaTog, ONAOON OmOKPLYN TOPAVOHOL 1 GONAMTOV E1G0ONUATOG, TO
omolo emm@eAeitar amd TNV avovouic wov TopEYEL TO OlAdIKTLO KOl TO
KPVLTTOVOLGLLOL.
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> AloKivnon VOpKOTIKOV, OpYAvVOV 0KOUA Kol avOpdTov.
> [lopaymyn, davoun, didbecn, mpoundelo Kol Kotoyn TodIKNG Topvoypapiog HECH
€VOG VTTOALOYIGTIKOD GLGTILLOTOC.

> AwdikTvakh Tpopokpatio 1) omoia £xel TOMTIKA 1 10e0A0yKd KivnTpa, Kot 6Toyomotel
vInpecieg, opyaviopovs kot Propnyovies, mpokaAdviag PAAPT o€ VTOAOYIGTIKE
GLOTHKOTA T} KOTAGTPEPOVTAG KOl VTOKAETTOVTAG YNOLOKE HES0UEVA.

> TlapevoyAnon oTopV LEG® TNG TPOGPOANG, TNG OTEIMAG N TOVL EKPLAGLOD QLTAOV.

O 6pog «wmdBeon» kah’6An 1 ddpkela g epyaciog Oa KaAVTTEL TOGO TN SlEPELVNGT NAEKTPOVIKDV
EYKANUAT®OV 000 KOl 0OTIKOV KOl TOWVIKGOV VT0BEGEDV.

1.1.1 Z1ad10 epeuvNTIKNG OL0dIKAGIOG

IMaporo mov Exovv mpotabei didpopeg peBodoroyieg Yo T de&oywyn Tng EPELVNTIKNG SLOdIKAGIG M
TAEOYN QIO QVTOV CUUTEPIAOUPAVEL TEGGEPD POoIKA GTAOLN, TO OTToio €lval 1| GLAAOYN YNOLUK®V
dedopévav, 1 eEETA0T TOVG, 1 AWVAALGT] TOVS Kot 1) GOVTOEN avoeopdg [S].

210 TPAOTO OTASI0 NG €PEVVAG TO OEOOUEVO GLAAEYOVTOL OO WYNOOUKEG GLOKELEC Kol UEGO
amofnKevons akolovbmvtag mpakTikég mov e£ac@oAilovy TV ToOTNTO TOV dedOUEVEOV - dNAAOT T
cvALoYY| dedopévmv mov oyetilovior pe TNV €pevva - KoL TNV OKEPALOTNTA TOVG, 1| OTTOi0 TPEMEL VoL
eléyyeton KoO OAN TN OAPKELD TNG EPEVLVOC. LE VITOAOYIGTIKEC CLUOKEVEG (TPOCMMIKOL VITOAOYIGTEG,
Kvntd mAépmva, tablets) 1 cuAAoyn dedouévav umopel va yivel amd Tn cuokevn evod PpiokeTol o
Aertovpyio. Yoo GVALOYY] TINTIKAOV dedopévav (dedopéva mov ydvoviar otav amevepyomowm el to
ovoTNUA) and KOToY®PNTEG Kot T pvAun RAM, and amevepyomoinuév) GUGKELT Y10, GUALOYN UN|
TINTIKOV OEOOUEVOV OO HECO LOVIUNG amobfKeLonG, 1 OMOUAKPLOUEVE OTAV 1 CLCGKEVLT &ival
oLVOEdEUEVT GTO JLadiKTLO [6].

To devtepo otddlo amotehel N e&étaon TV dedouévmv mov €xovv cuAleyfel. e avtd T0 GTASO
yiveton  avalnitnon Kot avaktnor dedoUEVOV oL oyeTilovtal e TO VIO SlEPEVVNOT TEPIOTAUTIKO
acpdrelag M v vrdbeon [7]. Ta oxetkd doedopéva GTN GUVEKE OVOADOVIOL GTO GTASIO TNG
avaAvong, mote péca amd PeTalld TOLG CULGYETIOELS KOl TI OMUOLPYio. XPOVOSIOYPUUUATOV VO
e€aybovv cvumepdcpato o omoia Oa ypnoipwonombodv wg meloplo yroo v emPePaicnon 1 v
amoOppLYN oS opyLkNg ewaciag [7].

To televtaio, kol KPIGWOTEPO GTASI0 KOTO TN dledaywyn wog épevvag, mephauPavel T cuvtaln
avaeopdg oty omoia cvvoyilovior kot eme&nyovvrol To. cupmepdopata g épgvvog [8]. Ztnv
avoQOpd TPETEL VA, €ENYOVVTAL UE GOPIVELD TO EVPTLOTO TNG EPEVVAG MOTE VO EIVOL KOTAVONTA KOl
a0 ATOWO, TT0V SV JABETOVVY TIC ATOPOLTITEG TEXVIKEG YVAOOELS (.. SIKAGTIKOT VITAAANAOL, SIKNYOPOL,
S1eLOVVTEC ETOIPEIDV), KL VO OTTOSEIKVDETAL 1] EYKVPOTNTU TOV CUUTEPACUATOV, KOO o€ avtifetn
nepintowon eivar mBavov va opeofnndodv kol va amoppipBolv, 10img oV TAPOLCIHCTOOY MG
TEGTHPLO 6TO dkacTnpLo [9].
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1.1.2 KA ddor ¥Ynowoxnic Eykinpatoroyiog

H ymoeioxn eyxdinuatoroyio avayvopictnke og emotiun otig apyés tov 2000, kabhg TAéov vanpyov
kabiepopéveg dladkacies yio T oleaywyn EPELVAV KOl KATOAANAN EKTOIOEVOT YO TOVG EPEVLVNTES
[10]. Apywd, o Opog wneiaxy eykinuatoloyio (digital forensics) MTov GUVAOVLHOS TOL OpPOL
eyrinuoroloyio vroloyiorwv (computer forensics) a@ov ol NAEKTPOVIKOT VTOAOYIGTEG NTOV 1] KVPLL
YN AVTANONG YNOOK®V TEWGTNPIOV dALE Kol TO KOPLo UEGO TEAEONS YNOLOKOV gyKANuatov [10].
2 ouvvéxewn, OpmG, pe MV ovamtuén g Teyvoloyiog To ymeuokd odsdopéva NTav TAEOV
SwuoKopmiopéva Kol oe GALEG TeXVOLOYieS OO KVNTA TNAEPMOVE, GUOKEVLEC TOL ALSIKTOOV Kot
€EVTVEG OLOKEVEG, UE OMOTEAEGUO O OPOG eykAnuaroroyia vmwoAoyiot@v vo omoTeAel KAASGO NG
gUPUTEPNG EMOTHUNG OVAALONG YNOIK®OV TEWGTNPIOV, TNG YNEukng eykAnuotoroyiog. 'Etot,
avaAoyo pe TO HEGO 1] TO OVTIKEILEVO OV OVOAVETOL KOl EEOIKEVETAL 1] EPELVA £(OVV TPOKVWYEL OL
TapoKato Pactkol KAador ynelakng eykinpatoroyiog [11]:

<+ Eykinpoartoroyia Ymworoyiot®dv (Computer Forensics) | Avtikeipevo g eykinpatoroyiog
vroloylotdv givarl N eEaymyn Kol aviivon mEGTNPioV amd VIOAOYIGTES KOl amobnKevTIKd
péoa.

<+ Eykinportoroyic Kivntdv Xvokev@v (Mobile Forensics) : H eykinuotoioyioa kwntov
GUGKELMV AGYOAEITAL PE TNV &0y YNOIKOV d£d0UEVOVY amd KTl THAEP®VO, GUGKEVES
tablet, ovokevéc GPS ka1 cvokevéc PDA. Amotedel évav moAd onuavtikd KAGGO NG
YNOLIKNG EYKANUOTOAOYIOG, KaBDS N ¥pNon KNTOV ThAEPOVOV £xel TAEOV EEMEPACEL TN
poulo! NAEKTPOVIK®V vmoAoywot®v [12] pe oamotéAecpo  dedopévo  EPELVNTIKOD
EVOLIPEPOVTOG, OT®MG GLVOMIMES N 1M OWOIKTLOKN JpACTNPOTNTA TOV YPNOTOV, VO
GLOCOPEVOVTUL GE KIVITEG GUGKEVEC.

<+ Eykinpoartoloyio Awktoov (Network Forensics) : H eyiinuotoloyio Siktowv acyoreital e
TNV avilvorn TG OSdIKTLOKNAG Kivnong kol €xel ¢ oTdY0 TOV EVTOMOUO NG TNYNG
KuBepvoenifécemv 1 v dviinon dedopévav amd diktvo mov oyetiloviol UE KOATOL0
KuPepvosykinpua.

X3

%

Eykinuatoioyio. Bdacewv Agdopévov : Avtikeipevo g EykAnuotoloyiag Bdoewv
Agdopévav eivar 1 €étaon Tov dedopuévav mov Ppickovial og Pfacelg dedoUEvaY KabmS Kot
TOV UETAOEOOUEV®V TOVG.

X3

%

Eyxkinpatoroyia IoT : H eyxdinuatoroyia [oT (Internet of Things) amotelel éva oyetikd véo
KAGSO NG YNOKNG €yKAnUaToloyiog o omoiog mepAauPfavel TV avaAvcT YneluKoOv
dedopévov and cvokevég [oT kot asdntipeg, Kabdg kot and o dikTvO 6TO 0Moi0 GLVOLOoVTOL
[13].

< Eyxkinpororoyio Négovg (Cloud Forensics) : H Eyxinuotoioyio Népovug sival 1 epappoyn
G YNOLKNG eykAnuatoroyiog og meptBdiiovta vépovg, kal uropel vo Bempnbel vrokAddog
¢ Eyxinuatoroyiog Aiktowv.
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1.2 Anti-Forensics — Opiopog

Onwg avapépdnke mopandve, n Pnewxn Eyinpatoioyio (Digital Forensics) meptlapfavet tn yprion
gpyolrelov kot peBodoroyudv yio Tt GLAAOYN, ovdAvon, e£€taon Kol TOPOVCINCT TOV YNELIK®OV
nelotpiov. Amo v AN TAevpd, N évvola Anti-Forensics (Avti-Awkavikn) meptAapfaver ) ypnon
ePYOAEiOV Kol TEXVIKOV O OVTIUETPO oTNV opoAn Sefaymyn pag €pevvag. ‘Eyovv yiver moliég
mpoondbeleg opiopod ¢ évvowng «anti-forensics» [14], wotdco o Rogers divel évav meplektikd
opoUd O¢ EENG:

«Amomelpec va emnpeactel apvnTikd 1 Vapén, N TOGOTNTO KOUN 1] TOWOTNTO TOV TEGTNPIOV Amd TOV
TOMO TOL EYKANUATOG, N VO KOTAGTIGOLV TNV aviilvor kal tnv e€€taon tov melotnpiov S0oKOAN 1
advvon va Tpoypotoroindei» [15].

A 1OV TOpamdved OpIGHO TPOKVTTEL TMG Ot TEYVIKES anti-forensics &yovv ¢ 6100 v EXNPEACOVY
Kdémolo/o amd T Pocikd oTdd TNG EPEVLVNTIKNG dladikaciag (GLAAOYN, eE€Taon Kot avaAlvoTn TV
YNOLK®V dedoUEVaV). o Tapddetyio, 1 KOTOAGTPOPH TOV LEGCMV OO TO, OTOI0 TPOYUOTOTOLELTOL T
GLALOYT TOV YNOLIK®Y OEOOUEVOV UTOPEL VO KOTOUGTAGEL TO OTASI0 TG CLAAOYNG adhVATO 1
aGOUPOPO YpovIKA M/kar owkovopkd. Emiong, katd tm cvAloyn dedopévov amd éva cUGTNUO OF
Aertovpyior eivonr mBave va evepyomoinfel kdmown Sradikacio KATAGTPOONG OedopEVOV oV Oev
IKOVOTIOLOOVTOL OPICUEVEG OCULVONKEG, OT®MG Yl TOPAOELYHO TO TATNUO €VOG GULYKEKPIUEVOL
GUVOLOCUOD TANKTPOV GE TEPLOPICUEVO YPOoVIKO ddotnua [16]. Yrdpyovv opiouéva epyaieio mwov
£€YOVV MG GTOYO VA ATOTPEYOLV TPOGPRaoT 6 dedopéva Tov GUGTAUATOG OTTMG To epyaieio USBKIll to
omoio Teppatilel Tn Agrtovpyio TOVG CLGTHOTOS OV AVIXVELTEL KAmowa dyvmaotn cuckevn USB [17].

210 614010 01TNG eE€Taong Tpaypotonoleital 1 avalnmon 6edopévev Tov Bo OToTEAEGOVY TEIGTIPLL
Y TV V1o depevivion vodeon. H amdkpuymn dedopévov te xpromn TeYVIKOV OTmg 1 KpurToypapio
KOl 1] GTEYOVOYPAPio, LITOPOVV VO, SUGYEPAVOVY TOV EVIOTIGUO GNUAVTIK®Y GTOEIDV 7| VoL 00N YHGOLV
o€ pio ypovikd domavnpn owadikocio. TéAog, 610 GTASI0 TNG AVAAVLGOTG TO JEOOUEVE, TOV £XOVV
ovAleyBel g melotpro cuoyeTilovtal Kol EPUNVEDOVTOL DGTE VO, 001 YICOVV GE L0 XPOVIKN GEPE
yeyovotmv. Ot ypovoonudvoelg (timestamps), mov Ppiockovior ota HETAOEOOUEVE OPYEIOV KOl OF
apyeio Kataypaeng, VTOOMAMVOLV T YPOVIKT GTLYUN TNV OT0i0, TPOYUOTOTO0NKE KATOW EVEPYELQ
kol aflomotovvior Yoo TN dnuovpyio ypovodiaypaupdtov. Emopéveog, m  tpomomoinom  twv
ypovoornuavoewv Bo odnynoel oe espaipéva ocvunepacpato [18]. H emidpaon tov teyvikdv anti-
forensics @aiveror Ko oynuatikd oto oxnuae 1.1 to omoio cuvoyilel ta gvpipata g Epevvag tov J.
Van Belle oygtikd pe v e€oikeimon tov epguvntdv 66ov apopd tig teyvikég anti-forensics [19].



Keddhato 1

Impact of Anti-Forensics

During your investigations, anti-
forensics has an effect on the
ability to recover evidence.

Anti-forensics hasimpacted your
ability to present usable
evidence in a case

Anti-forensics regularly impacts
your ability to present usable
evidence in a case

In your environment anti-
forensics has directly led to
acquittals due to unavailability...

Convictions for your cases are
generally not affected by AF tool
use, as there is always some...

Anti-forensice has no marked

effect oncase outcomes as
electronic evidence is only a...

0% 20% 40% 60% 80% 100%

B Strongly agree B Agree
m Not sure Disagree
B Strongly Disagree

2ynue 1.1 Emrtamoels tov teyvikav anti-forensics, onwe arcikovietor oto [19, Zynua 7]

1.3 Anti-Forensics — EQappoyég
1.3.1 lIpoctacia dedopévmv

Topott Bo pmopodoe va oynuatiotel 1 dmoym OTL o1 TeYVIKEG Kot Ta gpyaieio. anti-forensics
a&10mo100VTOL ATOKAEICTIKA Y10 KOKOPOVAEG EVEPYELES, ival oNUOVTIKO Vo onuelmOel 0Tt TOAAES amd
OUTEG TIG TEYVIKEG YPTOUYOTOOVVTOL Y10, TNV TPOCTACIO WNEOK®V 0edopévav, kabdg Kot Ttnv
avovopio Tov ypnotdv oto dadiktvo. [Tapdaderypa amoterel 1 kpurToypdenomn, N oroia evmd, 6Tmg Oa
avapepbel Topakdtm, omotedel pio teyvikn anti-forensics, ypNOWOTOIEITOL KOTH KOPOV Yo TNV
0OQOAN HETAOOON TV JEOOUEVOV TOV YPNOT®V OTO OdikTvo HECH TOL Tp®TokOAlov TLS
(Transport Layer Security). H optotikn dwaypoen dedopévav amd 10 okinpd dicko amotehel eniong
pio teyvikn anti-forensics. Qot1060, givar pio amapaitntm dadkacio yio TV KatasTpopn evaictntmv
TANPOPOPLOY TOGO OATADV XPTOTAOV, OGO KOl ETAPEIDV, EVH YPTOLUOTOLEITOL KO OO TOVG EPEVVITES
mg  YNewkng eykAnuotoloyiog Yoo Tov  koBoplopd  omoOnNKeLTIKOV  UEC®MY  OOTE  Va
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gnavaypnoporomBovv. I'a v ac@aA KataoTpoP] YNelouk®dv 0edoUEvev VITdpYovV TPOTLTO. TOV
axoAovBovvtat amd opyavicpove, vrnpecies kot gtaupeieg [20],[21].

1.3.2 Avovopia

Emm\éov, ta epyadeio mov mapéyovy avovopic 6to d1adikTtvo 660V apopd TO KOUUATL TNG EPEVLVOC
dvuoyepaivouy TOV EVTOMICUO EYKANUATIOV, MOCTOCO, OEV YPNCIUOTOI0VVTOL OTOKAEICTIKG Yol
KaKOPovAeg evépyele. Xapaktnplotikd mapdderypo amoterel o dpoporoyntig Tor o omoiog
YpMNOooTotEiTal and xpNoteg mov BEAOLV VO TPOGTUTEVGOLY TNV TOVTOTNTO TOLS GTO OlOTKTLO
(dnpocoypdeot, TANPoPoplodoTES, aKTIPIOTEG, amlol ypNoTeg) | va Exovv erevbepn mpdcsPaom o€
TNYEC Kol 10TOGEAdEC TOv €yovv amokAelotel eite AOy® Aoyokpioiag eite AOy® YE®YPOUPIKOD
amokAeoHov [22]. Zuvendg, moALG epyadeio Kol TEYVIKEG OV YPNoILonoovvIoL ®¢ péEBodot anti-
forensics o pmopovcape va o Bemproovpe dSvvnTIKA KOKOPBOLAW, a@oy 0 TPOTOG UE TOV ONOio
ypMnoorolovvtol e&aptdtal amd Tig TPobEcelg Tov ypNoTH.

1.4 Ilpoximoeic ¥nowoxig Eykinpatoioyiog

O teyvikég anti-forensics pmopel va mpokaAésovv coPapés emmtdoelg oty degoywyn Kot otnv
ékPaom pog £pguvag KaTd TN S1EPEVVNON TEPICTATIKAOV AGPAAELNG Kol dAA®V vroBécemv. (oTdGO,
VIAPYOVY Kol GAAOL TOPAYOVTEG Ol OO0l UTOPOLY VO SOKIVOVVEDGOLY TNV OUOATN Jleaymyn Uog
£€PELVOC KO, CLVEMMS, €ival onuovTikd va Aappdvovior veoyn and tovg epgvvntéc. 'Evag axopa
Adyog mov a&iler va avagepBolv, eivar To yeyovog OTL 1 OMOTEAECUATIKOTNTA TOV TEYVIKOV anti-
forensics £ykettal 6TV EKUETAAAELON AVTAOV TOV TOPAYOVIMV.

1.4.1 AvBpomvog IMapayovrog

O avOpdmivog mopdayovtog mepthapuPdvel mapoleiyel Kot GOAAUATO TOV OQEIAOVTOL TN GVGT TOV
avBpdmov kot otg dvvatodttég tov. Or Sunde ko Dror otmv epevvntiky epyacio tovg pe Oépa
“Cognitive and human factors in digital forensics: Problems, challenges, and the way forward”,
avoADOVV TIC EMTTMOGELS TOV £YEL T YVOOTIKY TpoKotdAnyn® kot dAlol avOpdmivol mapdyovieg og pia
épeuva, kaBdg 00nyodv ce €0QUAUEVO amoTeEAEGUOTO Kol TOOVAC oe AavOaouéveg SIKAGTIKEG
amopdoelg [23]. Mo cvykekpiéve, To GUUTEPACATO OTH OTOlN KATOANYEL £VOg EPEVVNTNG KOl M
dwdkacio okéyng mov Bo akolovbnoel Yo va KataAngel o€ autd, ivar mbavo va ennpedlovral amod
TNYEG YVOOTIKAG TPOKUTAANYNG 01 0moieg Tapovotdloviol cuvortikd mapaxkdte [23]:

1. TI'voowkn opttekTovikny Ko eyké@aiog - Katd  dieloywyn pog £pguvag o epevvnTig
givar mBavo va, e6TIAGEL Kot va Vo, ddoet peyarvtepn olia o€ apyikéc TAnpogopieg (anchoring
bias), vo. ovapEVEL TOPOUOLD. ATOTEAECUATO E QVTA 0d Topduola meptotTotikd (availability
bias), kou va kotoAnéel o pio vrodeon mpoomabdVTOC Vo TNV VITOCTNPIEEL, OyVOMVTAG TIG

! Tvootieq mpokatddnym sivor o AovBoouévog Tpomog okéyng evog aTdHon Tov PocileTal GTIC TPOSMMIKEC
eumepieg kot memoldnoelg tov. [MoAAEG QOpEC M YVEOOTIKN TPOKATAANYT €lvol GmOTEAECHO TNG TOOTG TOL
gyKe@alov va amAomotel v eneepyacio mAnpopoplov [24].
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mAnpogopiec mov avrtitiBevion oty vmobeon kot divovrog oo oe avTEG TWOL TNV
vrootnpifovv (confirmation bias) [23]. Ot mopamdveo TpokOTOANWELS Eival AmTOTEAEGUA TOV
TPOTOL LE TOV Omoio o &eyképoAog mpoomabel vo emeepyaotel mAnNpogopieg ®ote Vo
emTevyOel N 7O ATOTELEGUOTIKY dpACT) Kot 1) TayVTEPT ANYN amopdcewy [24].

2. Exmaideven ko xiviytpo - To mpoypdppoto Gmovddv mov akolovBodv ot vmoynelot
EPELVNTEC TNG YNOUOKNG eykANUatoAoyiog dgv divouv v amopoitntn EUeacn 1 cuyvd
TOPOUAEITOUV €VIEAMG TNV EMidpacm TOv OvOPOTIVOL TAPAYOVTO KOl TO®V YVOOTIK®V
TPOKATOANYE®V o1 dteaywyn oG Epeuvag ectidlovtog o teyvikd Bépata, pe amoTéAecL
vo unv Aappdvovior vroyrn amd Tovg epevvntés. EmmAéov, 10 KiviTpo Yo vIepAcTion Tov
6duatog M Yo amd306N SKAIOGVVNG UTOPEL Vo, 0OMYNGEL TOV €peLVNTH oTNV avalnTnon
nelotnpiov mov Ba evoyomolovy tov But.

3. Opyovotikoi mapdayovieg - To gpyoaciaxd mepifdilov, o TpOTOG AElTovPYing TOVL KOl TO
oLHPEPOVTA OV g&uTNPETEl etvan €vag TapAyovTag TOv UTOPEl v, EMNPEGGEL TOV TPOTO LIE
Tov omoio 0 gpevvnTNg Tpooeyyilel v épevva. O 6pog adversarial allegiance ypnoiponoeitol
Y. VO TTEPLYPAYEL TNV TPOKOTAANYN €VOG EUTELPOYVAOUOVE OVAAOYO WE TNV TAELPE 7OV
eEumnpetel, ot TG VIEPASTIONG 1| TNG KATNYOpiag VOG Katnyopovuevov [23].

4. Base rate expectations - Ot tpocdokieg mov £xel Evag epevvntig omod pia vdbeon Pacifovron
oV eumelpio. Tov pe Tpomyovuevee LmobEcEl;, LE OmOoTEAEoUN Vo, TNV Tpooceyyilel pe
TOPOUOL0 TPOTO AVOUEVOVTOC TOPOLOLN OTOTEAEGLOTO.

5. IIAnpogopieg un oyetikés pe v vwé0eon - H vmokeyevikn) dmoyn tov gpguvnty| yuo ta
mOové oTOTEAECUATO HOG EPELVAG KOl 1] YVOUN oL oynuatilel yio Tov VTonto Ady®m g
€0VIKOTNTAG TOV, TOV TOWIKOV TOL UNTPMOL, TIC HapTupieg N o, Méosa Malikne Evnuépwonc
[25], amotelobv mAnpopopieg mov dev oyetilovtal pe TNV VITOOEST] KOl SLOUKIVOLVEDOLY TNV
OVTIKELLEVIKN TPOGEYYIoT TNG VILOBESTG amd TOV EPELVNTY.

6. YMké avogopds - Otav vmépyet vAkd avapopds oto omoio Pacileton M épguva yioo v
avalnnon TETNPImV GYETIKG UE aVTO, TOTE 1) pevva. UTOPEl Vo, ennpeactel 6tav To 1010 TO
onueio avoeopdc meptlopPavel mAnpoeopiec mov Oa  umopodoov Vo 0dNYNGOLV OE
TPOKATAATYM.

7. Iewetipra - Ta idwo T0 TEWGTHPLO LTOPOVV VO TPpOGaVATOAIcOVY TNV €pevva. 'Eva mapddetypa
givar ot avalnTHoEl; 6To OlUdIKTLO TIG OTOlEC O EPEVYNTNG WUTOPEL VO GUGYETIOEL HE TNV
épeuva, 6mwc cuvéEPN oty vobeon g Casey Anthony oty omoia ot epevvntég Paci{ouevor
OTLG SLOOIKTLOKESG VAL TNOELS TNG KOTNYOPOVUEVIC TOPEAENY ALY CLLOVTIKEG TANPOPOPIES Kot
KatéAnéav o€ ecQaAUEVO cuUTEPAGHOTA [26].

Y épgvva Tov mpaypatonomOnke to 2018 amd v wotocedida Forensic Focus to amoteléopata
oet&av 0Tt M éAAewyn ekmaidELoNG KOl TPOTHTMV NTOV OVAUESH OTIG 3 TPMTEG TPOKANGES TOL
KOAELTAL VO OVTILETOTIGEL 1] YNOLOKT €YKANHOTOAOYio pE 10600To 12,50% axoAovBdvtag tov 0yKko
dedopévav ava vmobeon ue 23,08% ko Tig Teyvikég anti-forensics pe mocootd 30,77% [27]. H cwot
Kol cvveNG ekmaidevon mailel TOAD onpavTiKO polo otn deEaymyn epeuvav. Me cmotr| ekmaidevon
o gpeuvntng Ba eivor oe Béon vo avtemeEépyetar KaTGAANAQ OTIC omouthoel kabe vmobeong
aKOAOVOMVTAG  TPOTLTOTONUEVEC  OLOOIKAGIEG KOL  YPNOLUOTOIDVTAS ETKVPOUEVE,  EPYOAEia,
AmTOPEHYOVTOG CQOALOTA TTOV UTOPOLYV Vo, TPokANOohv omd un opdn dlayeipion Tov Yynelokov
dedopévov. Me m ovveyn exmaidevon o gpguvntig Bao €xel TV SLVOTOTNTO V. SLOYEPIOTEL TIG
TPOKANGEIS TOV EMUPEPEL 1] EUPAVIOT] VEOV TEYVOLOYIOV (OIS 01 £EVTVEG GUOKEVEG, M TEXVOLOYI
blockchain, to Awdiktvo tov Ipaypdtov (Internet of Things)), ot omoieg mbavov va amoteAécovy
AVTIKEIUEVO EPELVOC Y10l T S1EPEVYVNOT VITODEGEWMY KUl TEPIGTUTIKAOV UCPAAELNS.
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Other (please
specify)

Legislation/cross-b
order issues

Lack of mental
wellbeing support

Volume of data per
case

Internet of Things

Increasing number
of cases

Cloud computing

Insufficient
funding/resources

Lack of
training/standards \

Encryption/antifore
nsics techniques

2xnuo. 1.2 Aroteléopota tne Epevvag yio. TiG TPOKANTEIS THE WHPLOKHS EYKANUOTOLOYIOG, OIS
omeikoviletar oto [27]

1.4.2 Epyoieia

O1 ep1o60TEPEG JOIKAGIEG OTN OLEPEVVION TEPIOTATIKAOV AGPAAELNG EXOVV OLTOUOTOTOOEL e TN
yxpnon epyodreiov. Zopewva pe tov David Kovar 1 yprion epycieimv mov auTopaTomolony d1adikacieg
UE TO maTNUO. HEPIKOV TANKTpV («push button forensicsy) dev amaitel omd TOv €pguvnTh Vo, £xEl
1010{TEPES YVMDGELC, TEPAV OO GVTEC TOV APOPOVV Tr ¥pnomn tov epyoreiov [28]. 'Etol, ol edwkoi
UTopovV Vo ovTIKATAoTOH0OV amd TEYVIKOVG o€ pia TPoomadelo, Leimong Tov KOGTOVG TG £PELVOG.
Ortav n avtoporomoinomn yivetoar o€ MO TOAOTAOKES dOdIKAGIES, OTWC 1 AVAALGT TOV YNELOKOV
nelotpiov Omov TPEMEL To. OedoUEVOL VO, EPUNVELTOLV KAl Vo odnynoovv otn degoywyn
ocvumepocudtov, pmopel vo egotkovopel onuaviikd ypovo otov gpevvnti. Qotdco, OTOV T
OTOTEAECLLATO, TOV TTOPAYOVV Ta EpYOAEia Ogv VPIoTAVTAL KOTAAANAN eneepyacio mov Paciletar oTig
YVOGELS KOl TIG EUTEIPIEG TOL EPEVVNTI], 1] TOLOTNTO TOV ATOTEAEGUATOV T 0moio O TaPOVCIUGTOVY
¢ meloTtpLo. etvor apeifoin [29].

EmmAéov, dev mpénel va mapoleiyovpe mwg To EpyOreint TOL ¥PNOLUOTOOVVTAL KOTA TN dle&aywyn
uag épevvag eivar Tpoypappota ta, onoio Tavov va ival exppenn o ceaipota. o Tapdderyua, n
eneepyaocia tpomomoinuévav (malformed) apyeiov amd o TpdYpauL, gival SuvaTtdV vo 0dNYNGEL o8
OTPOGEVT] GUUTEPLPOPE TOL TPOYPALUOATOS, OTMG TNV EUPAVIOT] COUALATOV Kol KATAPPEVCT] TOV
TPOYPAUUATOG, 1| KoL GTNV TOPAY®Y 0QoApévav amotedecpdtov [30]. 'Etol, kobictaton avaykaiog
0 éAeyyog eykvpoOTTOG Kot 1 emaAnfevon TV gpyorei@v mov ¥pNoluomolobvTal, 0eod amd avTd
g€aptatan ko M a&lomotio TV amotehecudTov ™G épsuvag [31]. [ToArég aymyéc £xovv amopprpbei
AOY® TOV gpyaiei®v TOV €iTE TPOCTELUCHV TPOSMTIKA CpYEID TOV KOTIYOPOOUEVOV HE OKATAAANLO
TPOTO €ite dgv NTAV SLVATH 1) EMKLPWST TNG 0PONG Aettovpyiog TOVG GTOVG SIKNYOPOVG VIEPACTICNG
[32].
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1.4.3 Kootog

"Evag oAb onpavtikdg meplopiopog otn dteEaymyn piag épevvag givat o KO6ToG NG, TOGO TO YPOVIKO
0G0 KOl TO OIKOVOMKO, KOl OTOTEAEL KPLTHPLO Yyl TNV EMAOYN KOl TN OAPKELL dlEPEVVNONG TOV
vrobéoemv [33]. To kdoTOG TNG Epevvag e&apTaTol Kol omd TIC TEYVOAOYiEG amd Tig omoieg e&dyovtan
T dedopéva TPog avaivor. e Epevva, Tov mpaypotonoince o Tyler Moore ot gpyacia tov «The
Economics of Digital Forensics» ovykpivetar 10 k060TOG NG £peguvag o€ TeYVOAOYiec mov
YPTOCLLOTOLOVV aVOLYTO TPOTVIA GE GUYKPLION LE OVTE OV YPNOLUOTOVV 10TIKE TpdTuTaL [34].
Méoa and avti ™ GOYKPIoN TPOKLATEL TO GUUTEPOGLO TMOG 1 EPELVO OV TPOYLATOTOLEITOL GE
NAEKTPOVIKOVG DTOAOYIOTEG EXEL COPDS LKPOTEPO KOGTOG OO LU0 EPEVVO TTOL TPOYUATOTOLEITOL OE
Kvntd Aépmva. Avtd opelletol 6T YEYOvOS OTL Ol NAEKTPOVIKOL VIOAOYIGTES YPTGLLOTOLOVV
KOOl KOwWA TPOTLTO, WE ONMOTEAECUO Vo LRAPYOLV dlabéoyuo epyareion Kol EMKVPOUEVES
puebodoroyieg yio v mpayuatomoinon g épeuvag [34]. Avtibeta, 1 ypoM SLLPOPETIKDY TPOTOTDY
aVAAOYO [LE TOV KOTOOKEVAOTH 0LEAVOVY TO KOGTOG KAl TO ¥POVO OV OTOLTELTAL Y10, TNV £PELVE O
T otiypn mov ta Sféciua epyaieio eival Teplopicpéva Kat THOVOV VOl ATOLTEITOL GUVEPYOTIO [IE TOV
ekaotote kotaokevaot [35]. Télog, évag axdupa mopdyovtoag mov avEdvel 1o KOGTOG TNG £PEVVOG
glval 0 0YKog TV 0eB0UEVMY O OTOI0G, OTTMG TPOKVTTEL OO EPEVVA GYETIKA E TIG TPOKANGCELS TNG
YNOWIKNG eykAnUatoloyiag, amotelel ™ dgbtepn UeyolDTEPN TPOKANGN TOL AVTIUETOTILOVY o1
gpeuvntég [27]. To 2012 amocvpOnkav ot katnyopieg oe Bapog evog yiatpol Yo Tapdvoun TOANCT
oopudkev o aobeveic, AOy® Tov LYNAOD KOGTOVS STHPNONG TOL TOAD PeYIAov dyKov dedopévmv
IOV ElY€ GVOCWOPELTEL GYETIKA Ue TNV VToBeom [36].

1.4.4 Nopwkoi wepropropoi

Ba propovoe kavelg va avopmtnfel yori dev aEl0mo0vVTOL 01 TEYVIKEG MOV YPNCLOTOOVV Ol
eyKAnpoTies (.. VIToKAOT NAEKTPOVIKAOV O£30UEVOV KOl EMKOWVAOVIDV) MOTE VO, EVIOTIGOVYV TOVG
idtovg tovg eykAnuortiec; ‘Evag mold onupoavtikog mopdyoviog mwov TPEmEL va AapuPavetal vmoym
Ka0’0An TN Sbpkelo SeEaymYNG TS EYKANUATOAOYIKNG épevvag glvarl 1 oyvovca vouobesio. Ot
vopobeoieg mov oyetiCovrar pe TV mpodomion g Wiwtikng {ong? neplopilovv v épeuva, £Tot, Yo
TAPASELYHO 1 TOPOKOAOVONGT TG SLAOIKTLOKTG KIVoNG 1] 1] VTOKAOT TPOSOTIKAOV SESOUEVOV EVOG
ATOUOV UE GKOTO TN GLAAOYN OMOSEIKTIKMY GTOLYElV oV Ol 0O YNGOLY GTNV EVOYOTOING1 TOL, Vi
unv givar dvvatn M vo, gival TEPLOPIGUEVN OO TN OTIYUN TTOV 0VTH ToPoPLalel e TOV 0TO0VONTOTE
TPOTO TNV WIOTIKOTNTA Tov [39]. EmmAéov, to dpBpo 265 tov Kddwka [Towvikig Atkovopiog (KIIA)
opilel Tov TpOTO pE TOV OMOi0 TPEMEL VO YIVETOL 1 KOTAGYEST] KOl 1 OWXEIPIOT TOV YNOLOK®V
TEGTNPIOV, £T01 OOTE AVTA va. lval amodekTd and To dikaotplo [40]. Av 1 cuAloyn Ko 1 dtayeipion
TOV YNooKkov dedouévov dev apayuatorondei fdost Tov vouwv mov opilovratl amd T vouobeaioa,
T0TE TO MEGTAPLO. EVOEYETOL VO, aueloPfnOodv N axdpo kot va omopptefovv amd T0 aprodio
dKaoTNPLO.

H oacdopelo tov yeoypapikdv opiov Tov Alodiktoov omotedel eMiong TPOKANGCT Y0 TOVG EPEVVNTEC.
Méow tov Atediktoov kabictator duvath 1 Téleor evog eyKANUATOg and pio YOPO 08 OTONONTOTE
GAA yopa (N YDOPES) LE OMOTEAEGUN TO TMEIGTAPLO Vo, givol dluokopmicuéva o€ pio moAh gupeia
YEQYPAPIKT EKTOOT). AVTO AMOTEAEL GLYVN TPOKANGT KOTA T O1EPEVVI|ON TTEPICTATIKAOV AGPAAELNG GE

2 Evponoikhy Toppacn Akaopdtov tov Avepdrov [37], Electronic Communications Privacy Act of 1986
(ECPA) [38].
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vinpecieg cloud 6mov to, dedouéva eivar mOavo va dwporpdlovial og e&umnpemtég mov Ppickovtal
oe dwpopeTikég yopes [41]. 'Etot, 1iBeton 10 Bépa g dikanodociag oyeTikd pe tn dwoeiplon Tmv
OEJOUEVOV TTOV QLPOPOVV TNV EPEVVA OAAL Kol TV VOLL®V OV 15Y0oVV o€ Kabe ydpa. [ mapdderypa,
glvar duvotov pio a&omovn mpaén vo dampoydel o€ aArodamn ydpa 6TV omoia ot dev Bewpeitan
afdomowvn 1 dev vrApyovv oyeTkol vopol kol dwadkacieg Yo T SeEaymyn €YKANUOTOAOYIKNG
épeuvag, Omwg oty mepintwon tov dnuovpyod tov b “I Love You”. Ot Apyég otigc dmmiveg
(6mov ka1 diépeve) amécvpav TIG Kotnyopieg o€ PApog Tov, €N dEV LINPYOV VOUOL GYETIKOL UE
aVTOV TOV TOTO MAekTpovikKoD eykAnuartog [42]. Emouévmg, 1 vopobesio piag yopag gival kdtt to
omoio évag eykAnpatiog pmopel vo ekuetarlevtel, Kabbg opiouéveg vanpeoieg cloud mapéyovv
dvvatomta otovg ypMoteg va emdéovv v tomobecion otnv omoia Ba eivar amoBnkevpéva ta
dedopéva toug [43-44]. Qotdco, o Tlowikdg Kwdwkag oto dpbpo 8 opiler 1o «Eyxiquota oty
aAAOJOTN TTOL TIUOPOVVTOL TAVTOTE KATH TOVS EAANVIKOVG VOLOLS» KOl GTO 0010 GLUYKATOAEYOVTOL

eYKMHOTA OTOG 1) EUTOPIN VOPKOTIKAOV KOl 1 TEPATELN TOV TEAOVVTOL KAl E TN XPTOT) VITOAOYIOTY|
[45].

Enihoyog

2e ouTd TO KEPAANLO OploTNKAV OPYIKA 01 EVVOIEG TNG YNPLIKNG EYKANUATOAOYIOG KOl T®V TEYVIKOV
anti-forensics, ka1 6N cuVEYELD TAPOVGLAGTNKOV T0, BacIKOTEPA GTASLN TG EPEVVNTIKNG O10SIKAGTOG
Kol 0 TPOTOG e TOV omoio ot TeyvikéG anti-forensics ennpedlovv Kabe éva and avtd. Télog, &ywve
avaQOpPE GTIG TPOKANGELS TNG O1EEUY®YNG EPELVAV YNPLUKNE EYKANUOTOAOYING.
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Kepaiaro 2 Teyvikég Anti-Forensics

Ewsayoym

A@ov €yet yivel pio avopopd oTiC SLOOIKAGIEG TOV TANIGIOVOLY TNV YNELOKN EYKANUATOAOYIO Kot
GTOVG GTOYOVS TV TEXVIKMV anti-forensics, € oVTH TO KEPAANLO Ol TEYVIKES KATIYOPLOTOLOVVTOL KoL
yivetor avapopd ota oTAdO TG EPELVNTIKNG OladIKOCING OV €YoV ®¢ otdYo va emnpedoovy. H
Katnyoplonoinon tovg Pagiletor otnv ta&vounon mov wpotabnke amd tov Rogers, cOppova pe v
om0l Ol TEYVIKEG EVTACOOVTAL OTIG €ENG TECOEPIG KOTNYOPIES: KOTAGTPOPN TEIGTNPIMV, amOKPUYT
dedopévav, andkpoyn yvov Ko enifeon oe epyakieio kot dwdikacieg [46]. H katnyopromoinon ovtn
emAéyOnke, kabdg eivon M emkpatéctepn ot dwbéoun Pifroypagio Kol KOADTTEL ETAPKDOS TIG
vrapyovoeg teyvikeg anti-forensics. Qotdco, avarloya pe ToV TPOTO TPOGEYYIOTG OPLOUEV®V TEYVIKMV
givar dSuvat N Katdtal TOLG Kol GE TEPIGGOTEPEC OO L0 KOTIYOpieC.

2.1 Koraotpoon Ilevotnpiov

H xatactpopn netotpiov meptAapfavel TEYVIKES e TI OTOIES TA YNOLOKA dEdOUEVO GE £V GOCTI AL
N amofnkevTkd HEGO aypnoTevoLY Kot kobiotator adbvatn 1 emavagopd Tovg. YTApYouv TPelg
PBacikég katnyopiec KOTAGTPOPNC TEICTNPI®V: 1| QUGIKN KATAGTPOQTN TOV WHECOV, 1 Olndikacio
Degaussing, Kot 1 AOYIKT] KOTAGTPOON TOV YNOak®dv dedopévav [47]. Ot teyvikéc KoTaoTpoPng
TMEGTNPIOV €(OVV EMMTAOCELS OTN JOIKAGIO GLAAOYNG, OTOV KOTAGTPEPETOL TO PLEGO AmOONKELOTG,
ka1 T Sadikacio eEétaong melotnpieyv, 6TaV TPOYUATOTOIEITAL AOYIKT] KOTAGTPOPY] TOV OES0UEVOV.

2.1.1 ®vowi] KOTAGTPOPY

H gvuown xotaotpopn emitvyydvetol pe omoladnmote péBodo mpoxodrel avemavopbmn PAGPRN ot
AELTOVPYIKOTNTA EVOG UEGOL OO KEVONG TANPOPOPIDYV, LE ATOTEAEGHA VO Elval advvatn 1 e&oymyn
dedopévav omd avutd. Tto uéca amodnkevong neprouPavovrol petald dAlwv okAnpoli dickol, USB
sticks, CD, pvfueg SD «xor wépteg SIM. T v xotaotpoen tov pécmv  amobfkeuong
YPNOLOTOOVVTOL EOIKEG UnyovES Tepayiopot (Shredders) kot Opavotipeg (Crushers), wotdco, mo
GLYVA YPNCUOTOOVVTOL KOWA gpyuirein. Ommc PG Kot Tpumavie [48] g pia wo mpooithy Kot
Gueon oladKocia.

2.1.2 Degaussing

Degaussing eivor pio dwdwaocio peioong 1 e§oAdBpevong evog poyvnTikov mediov Kot
YPTOULOTOLEITAL YIoL TNV OPLOTIKY Stoypagr] dedopévev amd poyvntikd péca amofnkevonc. Xt
poyvnTikd uéca n mAnpoeopio amobnkevetal payvntilovioag Ty ay@yun exipdvela oty omoio Oa
amodnkevtel | TANpoPopia (.. LOYVNTIKY TOWia OTIC KAGETEC | LAYV TIKOL 016KOL GTOVG GKATPOVC
dlokovug) pe TN xpNon evOc NAEKTPOUAYVITN TOV TEPVAEL TAV®D OO JLO0YIKE GNUElD TNG OYDYUNG
EMPAvEG. AvAloya HE Tr KatedBuvern Tov PEdUATOS OV SEPYETAL OO TOV MAEKTPOUAYVATN, TO
onNuelo TAVO and TO 0Tol0 TEPVAEL O MAEKTPOUOYVITNG MOyvNTILETOL UE OLUPOPETIKT TOAKOTNTA, 1)
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omoio Katd TN dowdikacio g avdyvoong 0o «uetaepaocted» oe Tiég 0 ko 1 [49]. Mia cvokevq
Degausser onpovpyet poyvntikd medio 1oyvpng £viaong mov  STapdcoEL T HOyVNTIKY OOUY Tov
€xel dnuovpynbel otV EMPAVEID. TOL HOYVNTIKOD HECOV OTOONKELONG, TLYOIOTOIOVIOG TNV
TOAKOTNTO TOV onpeiov mov eiyov payvnuiotel [50]. Avty n dwdikocioc kabiotd advvatn Ty
EMOVOPOPA TOV O£30UEVOV OAAL KOl TV ETAVOYPNGULOTOINGT TOV GKANPOV SICKOL AV KATAGTPAPOLV
ta dedopéva servo (embedded servo) ta omoia puBuilovv v opBn Aettovpyia Tov GKANPOY dickov
[51].

2.1.3 Aoy KaTaoTPOPT)

e avtifeon pe tig mapamdve pebddovg ot omoleg enmpedlovv 10 péco amobnkevong, VLAPYEL Kot M
SuvaTOTNTO KOTAGTPOPNG TV apYEimV Y®PIG VO KATAGTPEPETAL TO HEGO. AVTOG O TUTOG KATAGTPOPHG
YNOLK®V dedouévav ovopdaletal AOYIKT KOTAGTPOQT KOl TPAYLLOTOTOLEITOL UE TN YPNON EPYOAEI®V
software. Ztovg NAEKTPOVIKODS VITOAOYIGTEC 1| OTAY SLOyPOP] TV OPYEI®V HECH TOV AELTOLPYIKOD
oLoTHATOG gV etvat oploTiky]. Otav évag ypnotng daypaeet £vo apyeio, 0VGLOCTIKAE dlaypapovTat o
avapopég Tpog T Béom oty omoia Ppicketan To daypappuévo apyeio oto péso amobnievons. I va
dwypagei 10 apyeio oploTikd Tpémel vo KoTaoTpagel. Ot TeEXVIKEG e TIG OTOIEC TPOYUATOTOLEITOL 1)
KATOOTPOPT| TV dedouévmv etval 1 emeyypan] (overwriting) 6ed0UEVMV, 1| KPLTTOYPAPIKT| SLOYPAPn
Kol m owypoen petadedopévav. H daypagn petadedopéveov aeopd HOVO To UETASEOOUEV €VOG
apyelov MCTOCO glval HOVIUN Kol OQOPA TIG TEPIMIMOEL OTIS OMOlEg TO 101 To. PETAdESOUEVA
ATOTELOVV TEICTNPLA.

2.1.3.1 Ereyypapij dcdouévav

210 Aertovpywd ovotnpe Windows to ovomua apyeiov NTFS Swtnpel évav xatdioyo pe
TANPOQOpisc TV apyeimv Tov cvotiuatog oto apyeio MFT (Master File Table). Otav éva apyeio
dlaypapetot 1 KaToydpnon mwov oxetiletan pe to apyeio oto MFT papkapetor mg ehevbepn kot pmopet
va emovaypnoiponombel, ®otdéco 10 apyeio mapapével 6to okinpd dioko péypt tn otyun mov Oa
eneyypoeel pe véa dedopéva [52]. apopoing, 610 Aettovpykd cvotnua Linux to omoio yproyromnotet
t0 ovotnua apyxeimv EXT, n doun dedouévav inode diatnpel petadedouéva yio. kKabe apyeio kot
KATAAOYO TOL GLGTHUATOC LETOED TV 0TIV TEPIAapPaveTal Kot 1 0E6n TV ded0UEVOV TOL apyEiov
ot0 dloko [53]. Otav éva apyeio Swypagetar omodeopevetor 10 inode Kor eivar glevBepo va
emavoypnopomomet.

Xe KGOe mepintwon ta apyeio TOPAUEVOVY GTOV GKANPO dioKo UETH TN daypagn Ttovg. Emopévamg,
évag TPOTMOG KOTAGTPOPNG TOV YNOK®OV O0edoUévev €ivol 1 ETEYYPOOT TOVG HE TUYOIO 1) Kot
kaBopiopéve potifa mAnpoopiag (0 kot 1). H emeyypaon tov dedopévov pmopel va yivel otnv
TEPLOYN TOV SIGKOV TTOL KOTOAAUPAVOLY GUYKEKPIUEVO aPYELD MOTE VO KOTAGTPAPOVV LOVO aVTd, OF
TEPOYEC TOL dlokov mov eivor elevbepeg (oTlg omoieg umopel va Ppiokoviol TPOTYOLUEV®S
Swypappéva apyeia) 1 6€ 0AOKANPO TO GKANPO 61GKO Yo TNV KATAGTPOPT] OA®MV TV SEOOUEVOV TOV
Bpiokovton og avtov. Qotdc0o, Tpénel vo emonuaviel Tog oe avtifeon pe tovg oKANPOVS SiGKOVG
(HDD) 6mov to dtaypoppévo dedopéva mhovov vo dtatnpndody Kot yia ypdvio LéypL Vo, ETEYyPapovV,
o1 diokol otepedg katdotaong (SSD) “kabapilovv Tig mEPLOYEG OTIS OTOIES LIAPYOLY SloYPOUUEVA
apyeio ylo. TV omodoTikoTEPN Agrtovpyia Tov dickov [54]. Emimhéov, 1 eneyypapn dedopévav eivar

15



Kedalato 2

pio avoroteAeopuatikn HEB0S0G daypaeng dedopévemv otovg diokovg SSD, kat Yo avTdv ToV AdY0o Ot
Katookevaotés Olokwv SSD  mapéyovv OomOKAEISTIKA TPOYPAUUOTO OGOOAOVS KOTAGTPOPNS
dedopévav.

Yrdpyovv mowcidot pébodor emeyypagng ot omoiol Siopopomotovviol UeTad Tovg PAceEl TV
dedoéEVOV TIOL YPAEOLV OTO Oioko Kol oto mepdopata (passes), ONAOON OTO TOCEG (QPOPES
enovolopfPaveror n eneyypaen. ['a mapddetypa, n pébodog DoD 5220.22-M, 1 omoia dnpoctevdnke
amo to Ynovpyeio Apvvog tov HITA, epappoletl tpia mepdopato: 610 TpATO TEPAGLE EYYPAPOVIOL
0)Leg o1 61EVOVVGI000TOVUEVEG TTEPLOYEG TOV OIGKOV LE UNOEVIKE, GTO SEVLTEPO TEPUCUO EYYPAPOVTOL
HE GGOLG KO 6TO TPITO TEPUGUE, LE Tuyoio poTifo and bits [55]. To EOvikod Ivetitovto [Ipotinmv kot
Teyvoloyiag (NIST) dnpocievoe to mpdtumo NIST 800-88 yio tnv KaTAGTPOPT dedOpEVOV amd
Slapopa LEGH, COUP®VO LE TO OTOI0 Yl TN AOYIKN KATAGTPOPY| TV dedouévav apkel &vo TEpaca
eneYYpOeNc Tov diokov pe pndevikd [20]. Ta mTpoypdupaTo KoTasTpoeng dedouévev vrootnpilovy
duapopec neBdOoVG EMEYYPUPNG OTTMG O1 TAPATAVE®.

2.1.3.2 Kpvmroypagpixy otaypopij

H kpumtoypagikn daypaen givorl 1 dtodikacio dioypapng dE00UEVOV KATA TV 0moio SlorypapeTal TO
KAe1di pe To omoio Exovv kpvmroypagndel ta dedopéva. H teyvikn avt epapuoleton o dickovg SED
(Self-Encrypting Drive) mov mopéyovv 0 duvatodtnta Kpuatoypaenong tov dedopévav tovg [20].
2V ovcia To OedOUEVA OEV KOTAGTPEPOVIOL, MGTOGO, TO KAEWL KPLTTOYPAPNONG TOV OESOUEVOV
EMEYYPAGETOL PE £VOL KAVOUPYLO KAEWL e amoTéEAEGHO VO Eival adhvaTn 1 ATOKPLTTOYPAPNOT KO,
KOTO GUVETEL, 1) EMOVAQPOPE TV KpuaToypaenuévey dedouévov. H kpumtoypaeikn daypagn sivol
pio Slodikacio TayvTeEPN amd TNV EREYYPOUPN OAOKANPOL TOL OioKOV, APOV EMEYYPAPETAL UOVO TO
KAewil kpumroypdonons. Koatd pio évvola vt 1 TE(VIKN YPNOCWLOTOEITOL OO KPLITOYPUPKH
ransomware, 0nmg to CryptoLocker [56] kot to SamSam [57], ta omoia kKpurtoypapovv ta apyeio Tov
¥PNOTN Ko oe mepimTmon mwov Ogv mANpwOodv Ta Aitpo To KAEWi oamokpvmTOYpAONONG OEV
amooTéEAAETUL TOTE 0T0 OOUa, pe amoTéleoua vo uny ivatl SuVaTNH 1| KTOKPVTTOYPAPNGT TOLS, APO. KoL
n tpoécPaocr o€ avTd.

2.1.3.3 Kataotpopn uetadedousvov

Ta petadedopuéva opiloviar ¢ Oedopévo Yoo To OESOUEVE, Kol OTOTELODV TANPOQOpieg 7OV
EPLYPAPOLV &va apyeio, OTg N NUEpOUNVIC TPOTOTOINGCTNG, TPOCPACTS Kot dNovpYiag - ol 0Toieg
ouvontikd Bo avapépovior wg mAnpoeopiec MAC (Modification, Access, Creation) -, T0 Ovoua
yxpHotn, T0 uéyebog evog apyeio K.AM..

O mAnpogopiegc MAC €xovv onuavtikd poLlo og o EpEvva, 0oV Uopel va yivel GIATPAPIGHO TV
dedopévav e Pacn pio ypovikn mepiodo mov oyetiletal pe v vodecn, UELDVOVTIS TOV OYKO TMV
OTOlEI®V TTPOG OVAALOT|, GAAG KOl TOV OOLTODUEVO ¥pOVo avaivong tovc. Ot mAnpoeopieg MAC
YPTOULOTOLOVVTOL ETIONG YL TN YPOVIKT] OVOTAPACTACT] YEYOVOTMV LE TN YPNoN Epyaieimv To omoia
a&lomoovv aTég TIG TANPOQOpiec Yo T dnuovpyio. ypovodiaypappdtov [S8]. Emouévac, av ot
ypovoomnuavoelg MAC tpomomonBolv, kdmola ypiolo ototyeio moavov va mapoulelpbody av Adym
TV (Tpomomompévev) ypdvev dnuovpyiag 1 TpdcPacig toug Bewpndel g dev oyetilovion pe To
VIO Olepevvnon mePoTOTIKO. EmmAéov, ov ot ypovikég outég TAnpogopieg Tpomomoinbovv 1
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daypapovv amd éva apyeio mov Bewpeitar mwg oyetileTton pe éva mePoTATIKO, TOAVOV va eivar
dvokolo va amoderyBel 1 a&lomotio Tov ©¢ teweTplo. H evkoria tpomomoinong tov ypovosepayidmv
pe erevbepo Aoylopkd amotelel Evav akopo AOYO Yo TOV 0Toio Guyva appiopnteiton n aélomioTio
TOVG,.

Ta petadedopéva apyeimv ewoévog amoteAodyv AN pio omovdaio 7nyn melcTpiov, OU®G 1
KATOGTPOPY| TOVG givor pio e0KoAN dradikacio. Xto HeTadedopuéva apyelmv eoOVag GLYKATAAEYOVTOL,
petalld dAlmv, mAnpogopies OTMGC 0 KOTAGKEVOOTIG KOl TO LOVIEAO TNG GUGKELNG, PLOUIcELS NG
GLGKELNG, DPO KoL NUEPOUNVIC ANYNG, KOO KOL YEDYPOUPIKEG CUVTETAYUEVES TOV OTUEIOV GTO 0TTOT0
€ywve n Mym g ekovag [59]. Mropet kaveic va PBpel o mAinbmpo ehevbepov epyaieiov yio ™
Swypaen| petadedopévev and apyeio, TOAAG amd ta omoio eivol SOdIKTLOKE Kot dEV AmALTOLV ANy
N/kar gykatdotaon (dev apnvouvv iyvn oto cVoTNU), EVEO Kol TO AETovpywkd cvotnua Windows
TAPEXEL LT TN OLVATOTNTO YOPIC VO OTOTEITOL €YKATAGTAOT] KATOwWG €Qapuoyne. EmmAiéov, M
Sloypap] LETOOESOUEVAV EIval KATL TOL TOAAG HEGH KOWVAOVIKNG OIKTOMGNG TPOYUATOTOOVY TPV TNV
avapTNOTN EKOVOV OO TOVG YPNOTEC.

2.2 Anokpoyn Hewotnpiov

O1 018popeg TEXVIKEG OmOKPLYIG TEIGTNPI®V ATOCKOTOUY GTO VO KATAGTHGOVV T TEIGTHPLN OGO TO
SuvaTOV o SLOTPOCITA KOl EKUETAALEDOVTOL TOV TEPLOPLGUEVO YPOVO OV £XOLV GT1| d140EGN TOLG Ol
€PELVNTEG, KOOMG Kot TOV HEYAAO OYKO deQOUEV@V TPOg avaivomn [60]. AkOpo Kot 1 mo omAn Kot
gvKoha aviyvedoun TeXVIKN Ba £xel KAmowo EMINTMGT GTO YPOVO TOL OTOLTEITAL Y10 TV AVAAVCT) TV
nmelompiov, dpo Kol 6to kOcTo¢ NG épevvas. H andkpoyn mewotpiov emnpedler m @dorn g
e&étaomng TV 0edouEvaY, aAAG Kal Tr PAcT TNS GLAAOYNG GE EVEPYH GLGTNHUOTO.

2.2.1 Tpomomoinomn apycimv

Mio ToA0 amAn TEXVIKN Y10 TNV AmOKPLYT) TEIGTNPI®V omOTEAEL 1) AAAAYT] TNG EMEKTAOTG TOV OPYEIDV.
[TAéov m Tpomomoinon TV encktdoewv evromtiletal amd ToAAG epyaleio forensics wov eEAEyyovv av M
EMEKTACT] TOV aPYELOV, TOL INAMVEL TO €100 TOV APYEIOV, GVUTITTEL PE TOV TOTO APYEIOL TOV INADVEL
n vroypaen tov (file signature)®. Qo1dc0, N AMAN ALTH TEXVIKN UTOPEL VO Vol ATOTEAEGUATIKY GE
nepintwon mov M €pgvva mepopiletal o GUYKEKPLUEVOL TOTOL opyeia (.. €yyplowv Keévov,
EKTEAEGIUOV OPYEI®MVY, EIKOVOV K.AT.) Kol Y¥PNOIUOTO00VTAL EPYAAEIN TOV JEV TPAYLATOTOLOVV TOV
mapomave éleyyo. BéPaia, sivar duvatn kot 1 tpomomoinon tng 1010¢ TG VIOYPUENS TOL apyEiov
OTOKPOTTOVTOG TO OPYEl0 OKOUO TTIO OTOTEAECUATIKG KO 0d EPYOAEIN TOV TPOYUATOTOLOUV EAEYYO
acvpPatodtnrag petaly Tov TOTOV EvOg apYEioV KO TG VITOYPUPNS TOV, OTMG TAPOLGIALETOL GTO 30
KepdAoto. Me avtdv tov 1pomo Oa umopohoe KATO10G, Yo TAPAJELYLLD, VO TPOTOTOWCEL APYEIR DOTE
VO QOIVOVTOL ®OC OpPYEi0l TOL GLOTAUNTOC T 0TToie, TOAVOY Vo oyvoohvTal KATH T SIGPKELN U0
£€pguvag oty omoia avalntodvtal apyeia OT®S Eyypaga, ikOvec 1| Biveo.

3 H unoypadr evog apyeiou eival pio akoloubia amoé bytes, cuviBwe otnv apxr Tou apyeiou, mou SnAwvouv
Tov TUTIo ToUu apxeiou.
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2.2.2 Kpuvntoypogio

H xpuntoypoeio Bempeitor pio amd TIG TOYVTEPEC KOl OTOTEAEGUATIKOTEPEG TEXVIKEG OTOKPLYING
dedopévav [10], kot 1 evkoria OG0 6TV TPOGPacn 0G0 KAl 6T XPNon EPYULEIDOV KPUTTOYPAPNONG
Vv Kabotd pio TeEXVIKN EVPEMS YPNCILOTOOVUEVT). AVAAOYA LE TO TOGO 16YVPOG glval 0 aAydplOuog
KpUTTOYPAeNOoNG Kot TN duvatdTnTa 1 Un TpocPaong 6to KAEWT KpLTTOYpAPNoNg 1 £pEVVa UTTopEl va
yivel dvokoAn 1 akdpe kKot advvarr. To 2016 to FBI £édwoe kovtd oto 1 ekatoppdplo dSordpia yio va
Eexhedmoovv 1o iPhone evog amd Tovg dpdotes g évoming enifeong oto Zav Mrepvavtivo g
Kohedpvia to 2015 [61]. Eivan, BéPara, mpopavég mmg avtd dev pmopet vo cvpPet yia kébe xivnto
TNAEPOVO OV €lval KPLTTOYPAPNUEVO 1 Yo KAOE GAAN TTEPITTOOT KPLATOYPOUPNUEVOV JESOUEVOV,
KkaBdg amotelel pio acvuPopn Sodikacio, PE AmTOTELEGHN VO YOvovTol TOADTIU dedopéva mov Oa
UTOpOovGAY VO OTOTEAEGOVY TTEIGTIPLA.

2.2.2.1 Toémor kporroypapios

H kpontoypdenon Umopel va epoprOcTEL GE LELOVOUEVE, OPYELD KOl KATAAOYOLS LLE XPTOT EPYOAEI®V
software M amd 10 ocOoMUO opyeiov TO omoio &ival &ite YEVIKOL GKOTOV UE SLVOTOTNTA
Kpumtoypdonong eite kKpuntoypaekd. EmumAéov, vmdpyet kol n duvatdtnTa KPLTTOYPAPNONG TOL
pécov amoBnkevong Tv Oedopévev  pe  XPNOT  AOYICUIKOD KPLTTOYPAPNONG, €VO TOAAOL
KOTOOKEVUGTEG CKANPAOV dioK®V TapEyouy Agrtovpyia kpurtoypdenong o€ eninedo hardware (self-
encrypting drives). Ot tpelg tHmMOL KPLATOYPAPNONG 7OV €ivar MOOVO Vo EVTOMIGTOOV KOTO TN
SeEaymyn (oG €pevvag givar M xpnon KAOGIKNG KPLAITOYPUPIOS, 1 KPLTTOYPAPio. GUUUETPIKO
KAEW100 KO 1) KpuTToypapio dNociov KAEWS10V.

v Khooikn kpurtoypagio og kAedl pmopel va Bempnbel o idtog o olyopBpog kpvmtoypdonong
a@ov ov kdmolog yvmpilel tov akydpiBuo pmopetl va anokpumrtoypaenost ta dedopéva. Kotd xdplo
AOYO GTNV KAOGIKY KPLTTOYPAPio, GUYKOTAAEYOVTOL OAYOPIOUOL aVTIKOTAGTOONG Kot epapuoloviot
OTNV  KPLTTOYPAPNON  KEWEVOV. XTOVG  OAyOpwpove  avikatdotoong Kkdabe  yapoKTHPOC
avtikafiotatol amd £vov GAALO YOPOKTNPO O OTOi0g TOPAUEVEL O 010G (LOVOOAPAPNTIKO GVGTHLA
OVTIKOTACTAONG) 1| OO &vav YOPOKTAPO O Omoiog Ouw¢g petafdAieTon Kotd tn OldpKew NG
KPLITOYPAeNong (ToAaAPaPnTiKO GOOTNUE OVTIKATAoTOOTS) [62].

[TAéov, ta ynoeoKd 6edoUEVE KPUTTTOYPOPOVVTAL LE XPTOT) KAEWDIDV KPULTOYPAPNONG. TVYKEKPIUEVA
YPTOULOTOLEITAL 1] KPUTTTOYPAPTGT CUUUETPIKOD KAEWDIOV KOl 1| KPLTTOYPAPNoN dNUociov KAES100.
IV KPUTTOYPAPNGCT GCULUUETPIKOD KAEWIOD 10 1010 KAEWi mov ypnowomoteiton yoo 1T
KpUTTOYpAONoN NG TANPOPOPInG YPNCLOTOLEITAL KOl Yio TNV OTOKPVLRTOYPAPNON NG, EVM OTNV
KPUTTOYPAPNoN ONUociov KAEW100 ypnoyomoleitar £va MNUOcIo Kot Eva 1OmTIKO KAEWi. Av 1
TANpoopio KpurToypaenel pe 10 ONUOcIo KA pmopel vo amokpurtoypapnel Lovo pe To 101mTIKO
KAedi ko, avtiBeta, av KpurToypaendel pe to 1010TIKO KAWL 1 anokpuTToypaeNon gival dvvarty
pévo pe 1o dnpocto kAewi. Ot 600 avtol TOTOL KpLTTTOYPAPiag EPAPUOLOVTOL GE OTOLOVONTOTE TOTO
dedopévav, Kabmg 1 KpUTTTOYPAPN o TPayLOTOTTOlElTAL 68 emtinedo bit.

H dvokoMo otV aVTIHETOTION TNG KPLITOYPOPIiag -0Tav To KAEWG Ogv gival oabéciuo pe tov
OTO10VONTOTE TPOTO- EYKELTAL OTN (VO TMV KAEWIDY KPLITOYPAPNONG KAl TOVG TEPLOPIGLOVS TNG
vrapyovcag texvoroyiag. To kAeWdd kpvrtoypdenong sivar oty ovcio Tuyaieg, un mpoPAéwiueg
oelpég and bits mov pmopovv va Ppebodv povo pe enibeon e&aviintikov dokuav (brute-force attack)
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péxpt va PBpebel to KAewl. Oupwmg, 10 péyeboc TV KAEWWOY 7OV Ypnoilomoleital omd TOAAOVE
alyopBpove, 6mwg o AES kot o Twofish, gival to ghdyioto 128 bits. [Ipaktikd avtd onpaivel mog yao
va Bpebdei 1o khewdl mpémet vo. yivouv 2128 Soxpég, kétt mov pe v tpéyovca dodécun texvoroyia
amoTel O1IGEKATOUUDPLO. ¥POVIL Y10 VA Yivouv OAeg ot dokiuég [63]. EmmAéov, av dev gival yvootog o
aAyopBpog KpumToypaenong eivat SoKoAo avtdg va kaboplotel amd To KPLTTOYPAPNUEVE SEOOUEVAL,
0oV TO KPLITOYPAPMUA TOV TPOKVATEL OO TOVG OAYOPOLOVS KPLITOYPAPNGNS GUUUETPIKOD Kot
dNUociov KAES100 QaiveTol Vo, amoTeAEiTaL 0O TVYOIOVE YUPUKTPEC.

2.2.2.2 Evloyn amomoinon

e TEPIMTOON OV AVIYVELTEL M ¥pNoT Kpvrtoypapiog sival mbavd o ypnotng vo e&avaykactel va
ATOKOAVYEL TO KAEWIG KpvrToypdonons [ovtd to Adyo VIAPYOLV TEXVIKEG TOL TOAPEXOLV TN
dvvartotnto bAoyNg amomoinong (plausible deniability), dnAadr g Gpvnong ¥PNONG KPVTTOYPAPIOG
N TOV 1GYVPICUO YPNONG KPLTTOYPAPiag Yoo EDA0YOLS GKOmoVS Ywpig va pmopel va amoderydel to
avtifeto M va apeoPfnmbel o woyvpopdg and omotovonmote. H amomoinom kpumroypoeiog
OVGLOOTIKG TPOYUATOTOLEITOL UE XPNOT EUQOAEVUEVNC KpuTttoypapiag. TTio cuykekpuéva, epyaieia
omwg 10 VeraCrypt dnpovpyodv KPLTTOYPOENUEVOLG SIGKOVG 1| apyEldt TOL GULUTEPLPEPOVTOL OC
Kpurtoypaenuévol diokot, kol 1 TPOcPact) 6To TEPLEYOUEVO TOLG YIVETOL HE TN ¥PNOoN KOOKOV
mpocPaong [64]. O kpumToypaenuévol dickol N o apyeio PaiveTol vo amoTeAOVVTOL amd TuYOio
dedopéva Kot ETOUEVOC givatl duvath 1 aviyvevon Tovg AdY® TG VYNANG TOLG EVIPOTING GE GYECT UE
dAAovg TomoLg dedopévav. H amomoinom kpumtoypoapiog enttuyydveTol 0TOV 6TO KPUTTOYPUPNUEVO
pHéco dnuovpyeitat €vag KPLTTOYPAPNUEVOS YDPOS 6ToV omoio 1 mpdcPacn eivor dvvatn povo pe
Eexop1otd KOdKO TPOSPacNS, SPOPETIKA 0 YDPOG avTOG Oev glvar opatdg Pe TPOGPACT GTO APyIKA
KpuITOYpaeNUEVO UEGo [64]. Emopévag, Bo pmopovce Kavelg vo amokaAdyeL ToV kK@dkd Tpdsfacng
YL0. TO KPUTTOYPOENUEVO LEGO TTOL €ival 0patd amd TO GVCTNUA KOl TEPLEYEL POUIVOUEVIKA gvaicOnTa
apyela, xopic OU®MG Vo ATOKAADTTETOL 1] VIAPEN TOV ECMOTEPIKOV KPUTTOYPOUPNUEVOL YDPOL. AVTO
ovpfaivel yloti TPAKTIKA 0 E0MOTEPIKOG KPLITOYPAPNUEVOS XDPOg eivorl Tuyaio dedopéva péco oTa
Toyoio dedopéva o omoio amaptilovv 10 KpuITOYpAPNUEVO HEGO. £T0 oyfuo 2.1 amewkovileton M
doun evog KPLITOYPOENUEVOL TOUOV Kol €VOG KPLEOV TOUOL TOL OMpovpyeital pe 1o gpycireio
VeraCrypt.
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A standard VYeraCrypt volume

Space Occupied by Files

Header ofthe Standard Yolume Free Space (Containing Random Data)

The standard VeraCrypt volume after a hidden volume was created within it

Header of the Hidden Yolume Data Area of the Hidden Yalume

2xnuo. 2.1 Aousy kpvmrroypopnuévov kai kpo@od touov ue ypron tov gpyolteiov VeraCrypt, orwg
ometkovifetar oto[64]

2.2.3 Xreyavoypogio

Xteyavoypaoio glvar 1 omOKpuym NG TANpoeopiag ot éva GAAo péco. Xg avtiBeon pe v
KpLTTOYpaPics, OOV 1) 1010 1| TANPOPOPIO LETATPEMETAL GE L0 OKATAAN TN LOPOT KoL EIvVOL EDKOAO Va
avivevTel, ue ) ypnon oteyoavoypapiag 1 TAnpogopio kpvPetar o€ £va dALo péco (Keipevo, Kova,
Nxos, Bivteo) ywpic va EMPEPEL OVTIANTTEC TPOTOTOINGEIC 6T0 UEGO. Kot cuvEémELn, 0 EVIOTIGUOG TG
oteyavoypapiog dev etvar gukorog. OvclooTiKd, ov 600 OVIOTNTES EMKOWVMVODV 1 GTEYOVOYPOQia
OTOCKOTEL OTNV amOKPLYTN TNG 100G NG EMKOWMVING, VO 1) KPLTTOYPUQi. OTOCKOmEl oTNnV
amOKpPLYN NG TANPOPOPING OV avTeAAAGGETOL YTApyovv 600 TOmol oTeyavoypapiag, 1 kabapn
oteyavoypagpio (pure steganography) kai 1 oTEYOvVOypa@io ULOTIKOD KAV (secret key
steganography).

IMa v epappoyn g kabapng oteyavoypaeiog omatteital to péco kdAvyng (cover), n TAnpogopia
7ov o evempatmdel 610 péco kot o alyopdpog mov Ba ypnotponombel dote va mpaypotomonel
EVOOUATOOT. TNV GTEYAVOYPOPI0 LUCTIKOV KAEW0D amatteitol emmAéov kot Eva KAEW e To omoio
Tpaypatonoleitan ) dradikacio g evoopdtwong [65]. H yprion tov puotikon khetdtod npochétet Eva
eninedo ac@dAelng, ooy okOuo Kol ov gival Yvootdc o oAyOplOpog pHE TOV omoio  £yel
npoypatomoindel  oteyavoypagia, dev eivar duvorth 1 AVAKTNON TG KPLUUEVNS TANPOQOPIaG XmPig
0 KAewi. Avrtifeta, omnv kabapn oteyavoypoaeio m TANpogopia givol aoEUANG 060 TOPAUEVEL
dyvootn n ypnon oteyavoypaeiog. EmmAiéov, kabng kabe epyouleio oteyovoypapiag £xel S10popeTIKN
VAOTTOINGT], YO TN GTEYAVAAVOT], ONAMOT TNV OVAKTNGN TNG KPUUUEVIG TANPOQOPING, OmaLTeiTal TO
id1o gpyodeio pe 1o omoio mpaypaTomolinke 1 oTeEYaVOypaPic. YITUpouV Kol TEYVIKES Ol OTTOiEC deV
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amoLTOOV YPNOT EPYOAEI®V KOl GTNV OLGI0 OTOTELOVV TEYVACUUTA, OTMC, YioL TOPAOELYIa, 1 XPTon
AgVKOD YPOUOTOC KEWEVOL GE AELKO OOVTO, 1 OmOKPLYN KEWEVOL TGW amd €WKOVES GE £yypapa
KEWEVOD KOl TOPOVGLAGELG 1 1] TPocOKT dedopévmv PETA To TEAeVTA bytes evog apyeiov ekdvac.

2.2.4 Rootkits

Onwg avapépdnke oto TpdTO KEPAANLIO, 1| GLALOYY| OESOUEVOV TPOYLLOTOTOLEITOL KOL GE GLUGTI LT
000 Ppiokovtal oe Aertovpyio. H avdivon evdc cvothiuotog oe Agttovpyia divel n ovvardTnTa
GLALOYNG TOADTIH®V dedouévev Tov ydvovior Otov Tepuatiletal 10 cOOTNHO, OTMG TPEYOVOES
dlepyocieg, OOOIKTVAKEG GULVOECELS, KAEWOA KPLTTOYPAPNGONG, GULVOESEUEVOL YPNOTES Kol GAAES
mnpoeopiec omobnkevpéves ot pvAun RAM. Emiong, 6co 10 cvomnua eivar oe Aettovpyia,
KPULTTOYPUPNUEVEG TIANPOPopieg Ppiokoviar TN UVAUN GE HOPON OTAOD KEWEVOD, OTMS, Yo
mapddelypo kool mpocPaong kor cvvouiieg. Téhog, m  avdAvom evepyd®V  GLGTNUAT®V
TPOYUOTOTOLEITAL OTOV OEV Elvar duvath N SIKOTN TN AELTOVPYING TOVE, OTWE GTNV TEPINTTOGT) TOV TO
oVOTNHO AEITOVPYEL WG EELTNPETNTIC.

Mia teyvikn anti-forensics mov emnpedlel T GVALOYN SESOUEVOV KOl TNV OVAALGT GLUGTNUATOV O
Aertovpyia glval n ypnon mpoypapupdtev rootkits. Ta rootkits eivar Tpoypdupota To onoio TapEyovy
TPOcPacn emMMEGOL OLUYEPIGT GE €VOL CUGTNUO TOPAUEVOVTOG KPLPE amd To cvuotnuo [66], kot
YPNOCLLOTOLOVVTOL YioL Vo KpUWoLv apyeio Kot dtepyocies. Avtod mov kabiotd ta rootkits kokdBovia
glvar n ypNo”N T0Vg G€ GUVOLOCUO UE KOKOBOVAO AOYIGUIKO TO 0010 GTOKPUTTOVY ad TO GUGTNUA.
‘Eto, yio mopadetypa, 0o pmopovoe oe Eva cOGTNIO VO EKTEAEITOL £VOL TPOYPOLULUO TTOV TPOTOTOLEL 1)
KATOOTPEPEL HEGOUEVO, OMOKPVTTEL SIUSIKTVAKEG GUVOEGELS, TPOTOTOLEL TIG PLOUIGELG TOL GLGTHLLOTOG
N mapepmodilel tn Aeitovpyia TV EPYOAEI®V TOV EPELVNTH OV YPNCUYLOTOLOVVTAL V1ol TNV ovaliTnomn
Kol GVAAOYT dedouévamy [66].

2.2.5 Alheg TEYVIKEG

Ot mopamdve péBodot yro v amdkpuyn mewotnplov ival aveEdptnteg and 1o cHGTNUO GTO 0mOio
epapuolovtal. o mapdderypo, n Kpuntoypagioo TEPAAUPAVEL €va. VP EACUN TEXVIKOV Yl0L TNV
Kpumroypdonon dedopévav to omoio pmopel €ite vo petapépovral o€ €va dikTvo, €ite vo eivat
amodnkevpéva e S1APOopa OmTOONKEVTIKG HEGH, VTOAOYIOTIKOV GUGTIUATOV 1 KIVIITOV GUCKELMV.
Yrdpyovv, OU®S, Kol TEYVIKEG Ol OTTOIEG EKUETUAAEVOVTOL CUYKEKPIUEVES AELTOVPYIEG EVOC GUGTHLLOTOG
N evog pécov amobnkevong.

2.2.5.1 ADS

To ovotua apyeiov NTFS, mov ypnoyomroteitot omd 10 Aettovpykd cuotnuo Windows, dwabétet pio
Aertovpyion mov ovopdletor Alternate Data Streams (ADS) m omoio dmpovpynfnke yio Adyovg
ocvppatomtog pe to cvotnua opysiov HFS (Hierarchical File System) tov Agitovpyikod GuoTHUOTOS
Macintosh [67]. Mg ) Aertovpyia ADS, extdc omd v KOpla pon} dedopuévav og va. apyeio (ov givort
o 0 To dedopéva To omoio. TWEPLEYOVTAL OTO apyeio avtd), vmootnpilovioal Kot EmTAEOV
(evalhaxTticég) poés dedopévmv [68]. O evOAAAKTIKEG AVTEG POEC HEGOUEVMV TAPEXOLV TN dVVATOTNTA
EVOOUATOONG UETOOESOUEVOY OAAG Kol opyeiov o€ GAAo apyeion yopig va emnpedlovv
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Ae1TovpYIKOTNTA, TO TTEPLEXOUEVO Kol TO UEYeBog Tov apyeiov 6To omoio evowpatdvovial. AKOUa, T
dedopéva Tov evempatdvovtal Le T xpron tov ADS dev givon opatd 6to ypnotn, aArd oOTE Kol GE
EQUPLOYES TOV cuoTUATOS TV Windows, VA dev VIAPYEL TEPLOPIGUOG GTOV TOTO Kol 6To UEYEDOC
TOV OPYEIOV TTOL EVOOUATMOVETOL GE KATO10 GALO pEGo. Méypt kot Tnv €kdoom Vista Tov Aeltovpykov
ocvotipatog Windows ftav duvarr akopa kot 1 anevbelog ektéheon kddka omd éva ADS [67]. Ta
ADS oa&onoobvion kKo amd KakOPovAo Aoywopikd, Ommg to ransomware BitPaymer to omoio
amofniedel avtiypaga Tov og Keva apyeia pe ypnon tov ADS [69], o 16¢ Win2K.Stream [70] kot to
Rustock Rootkit - Spam Bot [71]. Qotdco, npénel va onuetwbel g o id10 10 Aettovpyikd cdoT
Kol GAda mpoypappata ypnopomowodv to ADS  yu v amoffKevon TANPOPOPIDYV GYETIKOV UE
K010 apyelo 1 TANPOPOPLDY OV GYETILOVTAL [IE TOV YEPIGUO TOV apyeiov amd to cvoTnua [67].

2.2.5.2 E10ixés mepioyés 6to dicko

INo v amoBnkevon apyeiov 610 ckAnpd dicko decueveTon pio 1 TOPATAVE® GLOTOLYIEG OO TOUEIS
(sectors). Av to apyeio dev KatalapPfdvel OAN TN dECUEVEVT] GLGTOLYIM, TOTE O YDPOS TOV TEPIGCEVEL
ovopdleton slack space. O ydpog avTdG GLYVA XPNGILOTOIEITAL Yo TNV omOKpLYN apyEi®V, KHOMG e
aVTOV TOV TPOTO OEV Elval 0paTd Kot TPOSPACLLN OO TO GUGTNLOL.

Mo v amdoxpoyn apyeiov aglomotodviot kot dVO E01KES TEPLOYES TOL diokov, N meployn HPA (Host
Protected Area) ka1 1 mepioyn DCO (Device Configuration Overlay). H meproyy HPA mepidappdvet
SYVOGOTIKG TPOYPAUUATO, TPOYPAUUATO ETAVOPOPAC, boot sectors Tov AEITOVPYIKOD GUGTHUATOG,
Kol givor TpooPaoiun povo pe €01Ka epyoalieio mov ovopdloviar HPA-aware [72]. H meproyn DCO
TAPEYEL TN OLVOTOTNTA TPOTOTOINGNG TOV HeYEBovg okAnpdv dickwv [72]. To yeyovog 0Tt o1 TeEPLOYES
HPA xotr DCO dev eivan opatég 6T0 ¥pnoth, 10 Aertovpyiko cvuatnua kot to BIOS, kabdg kot to 611
10 UéYeDOG TOoVg Umopel va Tpomomombeil dote vo Tpoceyyilel avtd ToL oKANPOoL dickov, KableTd TIg
TEPLOYES AVTEG WOOVIKES Yoo TNV amdkpuyn kdbe gidovg mAnpopopiag amd KMo UEYPL KOl EKOVES
dioxov (disk images) Aeitovpyikdv cvonudtemy [73].

Mioa, axopo teyvikn mov a&ilel vo avaeepbel givor n akovolo onuavern topénv Tov diokov ¢ «bad
sectors». ‘Evag topéag papkapetar og «bad sector» omd 10 Aettovpytkd cvoTnua 1 to dicko dtav £yel
vrootel QUoIKY PAGPN M av ovpPel KAmolo AoyKd COAAUO KOTA TNV €Yypoen OedOUEVOV OTNV
TEPLOYN OTY, £T01 OGTE Vo TOPOAEITETAL 0O TO AElToVPYKd cuatnua [74]. Emouévog, m eyypaon
dedopévav g ia TEPLoy Tov dickov Kot 1 onpaven e o¢ «bad sector» Oo amoxpOyel To dedopéva
VT amd T0 AELTOVPYIKO GHOTNIO, OALG Kot amtd epyaleio avalvong Telotnpiov and to dicko [75].

2.3 Anoxpoyn Ixvov

H andxpoyn tyvov neptlhopfavel TeYVIKES Yo TNV KOTOGTPOPT 1| TNV TPOTONOINCT| dEOOUEVOV TOV
QOOEIKVDOVY KOOl EVEPYELR 1] 0dNYOUV otV TNYN avTic. Ol TEYVIKEC QVTEC OMOCKOTOVUY GTOV
ATOTTPOGOVATOAOUO TNG épevvag kal emmpealovv T @don ¢ e&étaong, otav givol advvartog o
EVIOTIGUOG VAV, KOl TN @ACN TNg avaALonG, 0tav To. {yvn &govv Tpomomoindei | TAactoypapndeil. H
eEaymyn €0QUAUEVOV GUUTEPOCUATOV AOY® TOV TPOTOTOUUEVOV 1YVOV EXEL EMTTMOCEIS KOL OTN
@aom ¢ ékbeong avapopdc.
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2.3.1 Live OS ka1 Ewovikéc Mnyavég

I[Topdro mOL 1 KATOGTPOEN KOl 1 OTOKPLYN TELGTNPIOV UTOPOLV VO SVCYKEPEVOLV GNUOVTIIKE TN
dwdkacio g €pgvvag, Ba NTov cOPOS ATOTELEGUATIKOTEPN 1| OTOAE TEoTpiov €& apyne. IV
avTd TO AGYO YPNOUOTOOVVIOL TEXVIKEG Kol €pyoAeion TO Omold AmOCKOTOUV otV e&dhetyn
TEGTNPIOV OO TO GUGTNILO LETE T XPNOT| TOVG,.

‘Eva live Aettovpyikd cOGTNHO POPTOVEL GTOV VTOAOYIGTH A0 KATOW0 e£MTEPIKO AmodnKeLTIKO UEGO,
omwg USB stick (live USB), g&mtepikd dioko | CD/DVD (live CD), yopig va amofnkedovron
dedopéva oto okinpd dioko tov cvotiuatos. Ta live Aettovpykd cvothiuata ypnotpomoobvtot
UETAED GAA®V Y10 TNV ATOGPUAUATOON 1 ETOVAPOPH EVOG GUCTHUATOG KO Y10, TNV TPOYUATOTOINoN
AGPUADV GUVOALAYDV 1 GAA®V SOIKTUOK®V dPACTNPIOTHTOV OO UN EUTIGTO cvoThuoTo [76].
Yrdpyovv dpwmg kot live Agrtovpyikd cuotipaTo To 0moio oYeddoTKAY Yo VO TOPEYOVY AGPAAELD,
avOVLUio, Kol IOMTIKOTNTO GTO XPNOTH TAPEYOVTOG AELTOVPYIES, OTMS dtarypopt) SESOUEVMV LETA TNV
QTIEVEPYOTOINGT] TOV GULOTAUOTOG 1 KPLATOYPAPNCN TV Oedouéveov mov  amofnkeboviol ©To
amobnkevtiko péco [77-78].

O1 Ewovikég Mnyavég (Virtual Machines) pmopodv emiong vo ypnotponomBody eVOAAAKTIKA Yo TN
«prro&evioy AEITOVPYIKOV GUOTNUATOV 6TO MON VIAPYov Asrtovpyikd cvotnuo. Ot Ewovikég
Mnyoavéc e£opotdvouy €vo DTOAOYIGTIKO GUOTNUO, TO OT0i0, OUMG, OMOTEAEITOL OO AOYIGUIKO
(software) [79]. EmmAéov, n eikovikn pnyovn (amd ) otiypr] mov gival apyeio) pmopel va «Tpéye»
oo KAmolo eEMTEPIKO HEGO amobnkevong, evod gival Wlaitepa EDKOAN 1 ETOVAPOPA TNG GE Pia OPYIKY|
Katdotoon N 1 dwypaen g e&odeipovtog Kabe {yvog dpacTnploTNTUG TOL TPAYLUTOTOONKE GtV
EIKOVIKT UMYV,

2.3.2 ®opnTéc pappoyES

D®opntéc (portable apps) eival ot epaployEC o1 omoieg dev amantovv gykatdotoot. Avtd Tig kabiotd
OOVIKEG Y10 KOKOBOVAN XpNoT apov pNVOVY TEPLOPIGUEVO, YNPLOK(E i)YV GTO GUGTNUO GTO OTOI0
EKTEAOVVTOL, EVA EIval dSUVATY Kal 1 EKTEAEGT] TOVE OO KATOL0 e£®TEPIKO amobNnKeVTIKO PéEco. Kabmg
TOALG epYOAEiD OTEYAVOYPAQIOG vl opnTA, 1 AdLVOLIK EDPECTG TOVG GTO GLGTN IO THAVOV VO PNV
001 YOVGE TOV EPELVITH GTNV aVA{|TNOT GTEYOVOYPUPNUEVOVY OpYEIV, ARG AKOLO KOL OV DITPYE 1
vIoYio, ¥PNONG GTEYOVOYPAPING 1| GTEYOVAALGT v TOV SUGKOAN 1 GKOU Kol adbvoTn Yopig )
¥PNON TOL EPYOAEIOV LE TO OTTOI0 TPAYLOTOTOONKE 1) GTEYOVOYPOPia, 101mG, av To epyaieio vAomolel
Kdmolov e£e1d1keVUEVO aAYOPIOLO GTEYAVOYPUOIOG.

2.3.3 IMMhootoypagnon Iewotnpicv

H mhoaotoypdenon nelotpiov £l ¢ 6TOYO TOV OTOTPOGOVAUTOACUO TNG OlEPELVNONG TEPICTATIKMDV
acQOAElOG Kol TEPAAUPAVEL TEXVIKEG Yo TN ONUIOVPYio. YELOMV TEICTNPI®V UE OKOMO TNV
nwpoomoinon kamolag AAANG ovtotntoc. [HapdiAnia ypnoomoteiton Kot yio TpdoPacn 6 GUGTNUATA
YPNOLOTOIOVTOG oToLyEio. Tov Bempodviar a&lOTIOTO GO TO GUGTNUA, 1) YO TNV ATOKPLYT TOV
oTOlEI®V TOL GLGTAUATOG TOL ¥pnotn. H tpomonoinon v TAnpoeopidv MAC, mov avaeépdnie
OTIG TEYVIKEG KATOOTPOPNG TEIGTNPIOV, OMOTEAEL KUl TEYVIKT TAAGTOYPaPNOoNG TeloTnpinV, Kabdg ot
TPOTOTOUNWEVEG YPOVOCPPOYIOEC OmMOTEAODY WEVOEIS TANpOPOpieg OV Umopel va, odnynoovy oe
AavOacuéVa CUUTEPAGHOTO, OALE KOl 6TV adUVAIN TOPOLGINGNG TOVG ¢ TeloThple. Meta&d Tov
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dedopévav mov umopovv va mAactoypaenfodv Ppiokovtal dievBovoelg 1P, oevbivoeig MAC,
dtevBivoetg niekTpoviko tayvdpopeiov kot 1 yemypapikn tonobecia [80].

2.3.4 Aiktvo Avovopiog
2.3.4.1 Onion Routing

H Spopordynon Onion givar éva cOGTNHO SLAOIKTVOKTG ETKOWVOVIOG TOL TOPEYEL AVOVLLIO GTOVG
ypnoteg. H avovopio oty enkovovia EXTuyyaveTot LE T ¥PNOT] TOAAUTADY EVOIAUECHOY KOUP®V
Kot TOAOTA®V emmédmv kpumroypaenong [81]. TTo cuykekpyiéva, évag otabuds xpnotpomotel Evav
Onion Routing Proxy o omoiog £ykafidpvet pio GOVOESN e TOV TPOOPIGUO HECH TUYOIN EMAEYUEVDV
Onion Routers. O oamooctoAéag yio vo oteldel éva pivope e@apuolel eminedo KPLTTOYPAPNONG
YPNOLOTOIOVTOG Yo KAOe emimedo t0 ONuocio kA&l kdbe koépupov (onion router). Me avtdv TOV
TPOTO 0 apPyKOC KOUPOg B0 OMOKMOIKOTOWOEL TO TPAOTO eminedo, ywpic vo egivar ce Béon va
ATOKMOIKOTOGEL TO EMOUEVO EMMESO TO OMOI0 EVOL KPLTTOYPAPNUEVO pEe TO KAEWDL TOV €XOUEVOL
otafpov. To pivopa Ba eivor TANpwG amokpunToypaenévo wovo otov kopPo e£0dov (Tedevtaiog
KOuUPog) 0 omoiog TNV ovcia gival oVTdC TOL eMKOVOVEL e Tov TopaAnm. ‘Eva axopa otoyegio to
omoio cuuPdiel 6TV avovouia gival 1o yeyovog Tmg kdbe kouPoc «yvopiley HOVO TOV TPONYOVUEVO
Kol Tov emOpevo KOuPo, ympic vo €xel mAnpoopieg oyeTkd pe To av glvar teMkol, apykol M
gvotdpesot koppor [81]. 'Etol, kabiotatal mpoktikd addvatn 1 yvnidinon e emkowvmviag og éva
T€1010 OIKTLO.

2.3.4.2 Aiktva P2P

Ta diktva peer-to-peer (P2P) amotelodvtar amd oudtipovg képupovg mov popdlovral Tépovg Hetaly
tovg. Ot kopPor Bempovvrar opdtipol, Kobd ava mdoo oTypn pmopovv eite va (ntioovv gite va
TPOCPEPOLYV KATTOL0V TTOPO, o€ avtifeon pe to poviéo neldtn-eEumnpetnt (client-server) oto omoio
0 Topol Bpickovtal oTov eEVINPETNTH Kot Ol TEAGTEG UTOPOVY UOVO Vo, ortnbovv KOmolov Topo Kol o
gEuTNPETNTNG LOVO VO TPOCPEPEL TOVG GITOVUEVOLG TTOpovG. Alktvo 6mwg to Freenet ot to 12P
(Invisible Internet Project) Bacilovtar 610 poviého P2P mopéyovtog emmAéov kol ovavopio 6Tovg

YPNOTEC.

To diktvo Freenet gival adounto, dniadn, kdbe kOUPoc 610 diKTLO GUVIEETAL TVYAIN UE YEITOVIKOVG
KOpUPovg. Avti 1 popen Tov SiKTOoV EacPaAilel g Evav Pabud v aveovopio ToV ¥pnoT®V, amd )
oTiyun mov dgv pmopel va kabopiotel pe Pefordtnta av 1o gioepydpevo aitnuo og kdmolov KOpPo
anyalel | mpowbeitan amd tov yertovikod kouPo omd tov omoio otdAdnke to aitnuo [82]. EmumAéov, ta
dedopévo Tov amobnkevovtal og kabe kOUPo gival KpLTTOYPOPNUEVD, DOTE Va. €ival GVOKOAOG O
KaBopiopdg Tovg amd Tov W0KTATN Tov KOpPov. Avtd efacparilel v amomoinomn gvbvvng Tov
110Kt 660V apopd ta amodnkevuéva apyeia [82]. [Mapouoing, To 12P anotelel éva P2P, adounto
SikTVLO IOV €YEL WG GTOYO TNV TAPOYT AVOVLUING GTOVG XPNoTeS. Q0T0G0, o€ avtifeon e to Freenet
TO 07010 OVOLNCTIKA amoTEAEL £va cvoTNUN KaTaveunuévng amonkng apyeiov [82], to I2P eotidlel
GTNV TTOPOYN CVAOVLUNG ETKOWVAOVIOG TOPEXOVTOS Kot dSuvaToTNTa S1opotpacov apyeiov [83].
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2.3.5 VPN

Ta diktva VPN (Virtual Private Network) givot sicovikd diktva wov a&lomotovy 1o dnpocto Aadiktuo
YL T SNULOLPYL EKOVIKMY TOTIKAOV SIKTLMV KOl TNV OVIOAAAYY] KPUTTOYPAPNULEVNG KivNong Hetaly
TV ovioTT®V oto diktvo oavtd [84]. TIoAd ocvyvd, 7y Adyovg avevopiog 1 TopaKapyng
TEPIOPICUADY OE  1OTOGEAIDEG, Ol YPNoTEC TOL AladikTOoV Ypnoluonolovy  vanpecieg VPN
gykafwpvovrog pic VPN oovdeon upe évav ebummpetnti g vanpeociog VPN péow tov omoiov
dpoporoyeitan 1 kivnon tov ypriot and kot tpog 10 Awndiktvo. Ilpaktikd avtd onpaivel T 610
Awdiktvo Ba givar «opatd» ta otoyyeia Tov eEumnpetnT| Ko Oyt Tov xpnotn. Kabdg n ypnon diktvov
Onion givar opatn amd tovg [apodyovg Yanpeciov Awdiktoov (ISP — Internet Service Provider) n
GVVOEGT GTO OiKTLO onion pmopel va yivel péow evog e&umnpetnt VPN (Onion over VPN), éto1 dote
Vo 0mOKPORTETAL Kot 1) TPOSPaot oto diktvo [85].

2.4 Entifeon o€ gpyoieio Kol O1001KAGIES

Mio akopa TEXVIKT TOL GTOYEVEL OTNV TAPEUTOIION TNG EPELVNTIKNG dtodikaciag ivol 1 enibeon ota
gpyodeio kot Tig dwadikacieg ¢ épevvag. H emibeon oto epyoieio omookomel otV mapoywyn
E0QUAUEVOV OTOTEAEGUATOV KOl GTN OLOKOTY TG AEITOLPYING TV €PYOAEi®V 1| KATOWG PAoNG TNG
gpELVNTIKNG Oladikaciog. Ot TexVIKEG OVTAG TNG KOTyopiag UTopovv va exnpedoovy kibe oTado TG
EPELVNTIKNG SLOIKAGTOG, Amd Tr GLALOYY] TV SESOUEVOV UEYPL KOt TNV GLVTAEN AvaPOPEs.

Boowkn emdimén katd tn Sudpkel pog EPEvvog amoTeEAEl N SCOAAIOT TNG OKEPUIOTNTOG TMV
YMOWKOV dedopévav og kabe paon g epguvntikig dwdikacioc. [TAéov, n elevBepn TpodSPoom oe
epyodeia forensics, kaBdg kot 1 SabécUn TEKUNPI®ON TOV EPYAAEIOV AVTMOV, OIVEL TI SLVOTOTNTA GE
YPNOTES Vo gvioTicovy gvndbeieg ota epyareio [86]. Avtd Pefaing cvpfdrer oty Peltioon twv
gpyoleinv, ®OTO0O UmOPEl KAVELG V. EKUETAALEVTEL TIG EVTTAOELEC ATOGKOTMVTAG GTNV VITOVOUELOT
NG a&loTIOTIOG TV TEIGTNPIOV Kol TNG OLOANC dte&aymyNg TG Eépevvag.

H tpomomoinon g vroypapng apyeiov, n omoila avapépbnke wg texvikn otig uedddovg andkpoyng
dedopévav, uropei va Bempndel ko wg enifeon ota epyaleio o omoia kdvovv avalftnon opyeiov pe
Baon v vmoypapn tovg, aeov eupaviCovy Aovloouéva amoteAéopota. Ov B. Cusack kor A.
Homewood avalntovtag opdipata (bugs) oe epyodeia Forensics mopatipnoov mTmg TPOTOTOUUEVOL
apyelo (pe avtikordotaon tuxaiov byte ota apyeio) odnyoboov opiopéva epyoireio o KATAPPELOT)
Ady® ™C advvapiog Tovg va, eneEepyacTtody un avopevouevn €icodo. Katt t€tolo pmopel va. empépet
ONUAVTIKEC KOOVOTEPNOELC OTN JAOIKOGIN, TG EPEVVOC GE [0 TPOSTADELD TOV EPEVVITN VO, EVTOTIGEL
Kol Vo, ovTIHETOTioet To. opdApoto [30].

"Evag dAlog tomog emibeong givar 1 apvnon e&vanpémong (Denial of Service - DoS) n omoia £xel g
otoxo v e&dviinon mwOp®V TOL GLOTAUNTOS 7oL Ypewdletar €va epyodeio forensics yia vo
Aertovpynoet. ‘Evag tomog emiBeong DoS etvar ta apyeia «42.zip» [86][30]. ‘Eva apyeio 42.zip €yxer
ovumiecpévo péyebog 42KB, wotdc0 av amoocvumiestel TANPMOC, TO OMOGLUTIEGUEVO OpYEiL ooV
obvoro éxovv péyebog 4.5PB. Katd cuvvénela, éva gpyodeio forensics mov avoiyel avtopoto t€toton
TOmov apyeion 0dnyel 10 ovomue o€ katdppevon [86]. ITo cuykekpiéva, T0 apPyIKO GUUTIEGUEVO
apyeio mepiéyel 16 cvumeopéva apyeia peyébovg 42KB, kdbe éva and avtd ta apyeio teptiapufdvet
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ocvpmeopéva 16 apyeia peyébovg 42KB, o omoia pe T ogpd toug meptrapPdvovv 16 cupmeouéva
apyeio peyéBovg 42KB k.0.x., kot kdOe tehkd copmiecpévo apyeio meptiapPdavet éva apyeio 4.3GB.
"Etot onpovpyovvrol mévte eminedo cvumiecuévav apyeiov. o v kaddtepn Katavonon e doung

ToV apyeiov divetat To oynua 2.2.

- APXIKO CUPTTIEOUEVO ap)xEio
: HeyEBoug 42KB
42 zip

16 x 281.47 TB = 4.5 EB

1.zip 2.zip 3.zip 16.zip
- 16 x 17.59TB = 281.47TB -‘ .‘
1.1.zip 1.16.zip 16.1.zip
l_ 16 x 1.099TB = 17.59TB l_
1.1.1.zip 1.1.16.zip 16.1.1.zip
l_ 16 x 63.7GR = 1.099TR - l.

1.1.1.1.zip 1.1.1.16.zip 16.1.1.1.zip
l l_

1.1.1.11zip 16.1.1.1.1.zip

= B =

apxeio 4.3GB apyeio 4.3GB apyeio 4.3GB

2ynuo 2.2 Aoun apyeiov 42.2ip
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Texvikég Anti-Forensics

Xyetkd pe v emifeon otnv gpevvnTikny dwdikocio, £yve pio cOVIOUN avagopd o0To €pyoieio
USBKill. To USBKill elvor éva mpdypappo mov ekteleital oto ovotnuo kot to teppatilel ov
avVIYVELEL KATOoL0, Gyveotn cvokevt] USB, anockondviog 6ty Tapepmddion g GVAAOYNG OESOUEVMY
Ao TO GLGTNUA M TNV CVAALCT TOL GTNV TEPIMTMON OTOL YPTOLUOTOLOVVTOL EPYOAEin amd KATOL0
eEmtepkn ovokevr. Avtod Tov gldovg ot pnyavicpov ovopdlovron «kill switches» ko
YPTOCLLOTOLOVVTOL Yot ToV Aueco tepuatiopnd piog evépyelas. Eva axopa epyoireio, to Killswitch,
TAPEXEL TN OLVOTOTNTO GTOV YPNOTN VO TEPUATIGEL Tr GLOKELN] TOV (VIOAOYIGTAG N KWNTO)
amopokpvopéva [87].

21ov Topéan NG availvong kakoBovAov Aoyiopkod (malware forensics) ot teyvikég anti-debugging o
anti-virtualization [88] mov vAomolovVTOL 0d oplopéva malware, ATOGKOTOOY GTNV TAPEUTOIOT TG
dwdkaciog g avdivone. To epyoreio amoceaiudtoong (debugging) kot ot €wovikég puMyoveg
TPOKAAOVV 0AAOYES GTO DAMKO Kol TO Yevikdtepo meplBdAlov tov cvothuatoc. Ot oAAayéc avtég
aVIVELOVTOL amd TO KOKOBOLAG TPOYPAUUOTO To Omoio €XOLV TN OLVOTOTNTO OVIXVELONG NG
TOPOVGIOG EPYULEIOV OMOCEUAUAT®OONG 1N OMUIOLPYIOG EIKOVIKOV UnNyovedv mov  Ppiockoviot
gykoteomUéva oto ocvotnuo 1 ekterovvtar [88]. 'Etol, éva kaxofovio mpdypoauue pmopei va
TPOTOTOGEL TN Agrtovpyio Tov 1 va unv ekteleotel kabBoAov duoyepaivovtag Tt dadtkacion NG
avaALGNG TOV.

Enihoyog

Xe autd 10 KePdAao €ytve M tagwounon Kot mopovcioon oe BewpnTikd eMinedo TOV MO KOW®OV
teyvikdv anti-forensics. [lapoio mov 1 Katnyopromoinon emAéyOnke pe otéX0 T GOEN TASVOUNOT
TOV TEYVIKAOV, OTOC TPOKOTTEL OO TN UEAETN TOVG, 1 KOTNYOplooinon toug oyetiletal Kot pe tov
TPOTO TTPOGEYYIoNG aVT®V. [ TapAdELy Lo, 1| TPOTOTOINGT TNG VAOYPUPNG KoL TNG KUTAANENG EVOC
apyelov, €xel MG OMOTEAEGUO TNV OTOKPLYN TECTNPI®V, GE TEPIMIOON OV TO EVOPEPOV TNG
épevvag meplopiletal o GLYKEKPIUEVOVS TOTTOVG opyeiwV, AL Kon TNV eniBeon oe epyaieio Ta omoia
0a eppavicovv AavBacuéva amoteléouarta. Eniong, n tpomomoinon HETOOESOUEVOV GLUYKATOAEYETOL
OTNV KOTAGTPOPN TEIGTNPI®V OTOV Ta, 1010 TO. UETAOESOUEVO ATTOTEAODY TEIGTNPLO, OAAG KOl GTNV
ATOKPLYT TEIGTNPIOV O TEPIMTOOTN TOV TPOTOTONBOoVV Ol YPOVOOT|UAVGELS €VOG apyeiov Kot
Oeopnbel eoporpéva mog ypovikd dev oyetiletal pe 1o aviikeipevo g épevvag. H tpomomoinom
petadedopuévaoy Oo pmopovoe vo Oeswpnbei ko emibeon oe epyodeio To omoic SMuOLPYOLV
KPOVOSIAYpappa YEYOVOTOV Pact{OUeEVa OTIS XPOVOCOPAYIDES.

27



Kedalato 3

Kepdhoro 3 Epyaieio kon mpokTikég epappoyéc Anti-Forensics

Ewayoyn

Ao gyel yivel plo Tpotn yvopia pe tig Pacikotepeg texvikés anti-forensics e Bempntikd eninedo,
0T0 TPITO KEPAANIO EQUPUOLOVTOL TPOKTIKA OPIGUEVEG TEYVIKEG LE GTOYO TNV KOADTEPN KOTOVONGOT
TOV TEYVIKAOV, OALG KOl TN SLUVOTOTNTO CVOYVOPIoNS KOl EVIOTIGUOD TOVG KOTA TN dleEaymyn Hog
épevvac. H epapuoyn tov teyvikedv mpaypotonoteitan og mepipdirov Windows 10 Home, kot yia tnv
avdivon tov omotelecudtov ypnoipomoovvtor eredfepa dwbéoipa epyoleio. Ta epydaieion mov
YPTCULOTOLOVVTOL Y10 TV EPAPUOYN TOV TEYVIK®V anti-forensics gival eniong erevBepa dabéciua. H
avAALGT EIKOVOV SICKOL YIVETUL LE TO TPOYPOLLLO AUtopsy, £va avolyToD KOO epYaAEio avaALGNG
nelotnpiov [89]. Ot ewdveg dickwv dnpovpynnkay pe to epyoreio FTKImager [90].

3.1 Epyoieio KaTo.0TPOPNS 0EO0UEVOV

Ta epyodeio KaTaoTPOENS dEdOUEVOV TTIOL TTapovctalovtal givarl eAevBepo dBEGILO KOl OVOLKTOV
kddwka. [Ipénetl va onueiwbdei Tmg ot teyviKég kabapiopod diokmv pe emeyypapr dedouévmV, Kol Ta
gpyodeia mov avaeépovtal, givar KatdAinia pdvo yuo okAnpovg dickovg (HDD) kat 6yt yuo dickoug
otepeds katdotaong (SSD). Kébe xatackevaotig dlokwv SSD Swbéter dikd 0L TPOYpOpUQ
aGPAAOVC OMKNG Olaypagng 0edouévev, evd 1 Asttovpyio avty mopéyetor ko and to BIOS av
vrooPileTol amod TN UNTPIKY TAAKETH TOV GUGTHUATOG,

3.1.1 Eraser

To epyaieio Eraser [91] givat, Tpog 10 mapdv, 6100£0110 HOVO Yo TO AELToVpyikd cvatnua Windows.
061660, 0 AOYOC Y10 TOV 0oio emAEYONKE gival opioUEVEG Ao TIC Asttovpyieg Tov. Mia omd avTég TIC
Aertovpyieg eivar 1 dSuvaTOTNTO SNUOLPYING TPOYPOUUNTICUEVAOV EVEPYEIDV, OGS Y10 TOPASELYIA 1)
Sypagr] €vog OloKOL Og KOTOW OPICHEVY] MUEPA KOl dpa 1 1 emavoropPavouevn dtoypoon
otolElmv ava kdmotla ypovikn wepiodo. Mia axdpa Acttovpyio. TOL TOPEYEL EIVOL 1] AVTIKOTOGTOON
TOV JYPOUUEVOV OpyeiV pe Kamowo GALe, emAeyuéva apyeio @ote va Kabotd duvath tnv €0A0Y
amomoinon guhvvng, dnAadn v Gpvnon KATaoTPoPg ToL apyeiov ympic duvvatdtnTa auELePrTnoNg.
To Eraser mapéygt tn duvoToTNTO KOTASTPOONG apyeiv, kabupiopod diokwov 1 TUNHAT®V ToVg, Kobmg
Kot kaBapiopov erevfepwv Bécemv 6To dicKo OOV TOAVOV VO VTTAPYOVV TTPOTYOLUEVOC SLOLYPOUUEVTL
apyeia. Ot Boaoikég Aettovpyieg tov epyareiov Eraser, dnwc o mpoypoupatiouds dioypa@ng Kot ot
TOHTOL TV SloypapdpevOV otoryeinv angikoviovtol oto oynua 3.1.
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EpyalAeia kal pakTikéG epapuoyEC Anti-Forensics

bEras.ESchEdulE |v ﬁ Task Schedule

Task name (optional):

Select Data to Eraze

(- Sethngs Task Type: (®) Run manually | Target type:

Runii diat
O Run immediate Erasure method:

Shell integration — () Run on restart Files in Folder
. I . Recycle Bi
User interface language: {C) Recurring Settings Ui?;;: d::k pace

Integrate Eraser into | Data to erase: Secure move
Drive/Partition

Data Set Era

Erase settings —
Default file erasure meth
Default drive erasure me

Randomness data source

Force locked files to k
[JReplace erased files w

Cancel

2ynuo 3.1 To epyaleio Eraser

Metd and tov kobapiopd evog USB stick e 1o epyodeio Eraser kol ) pébodo ‘DoD 5220.22-M’
(TP1OV TTEPACUATOV ETEYYPUPNC), TO Autopsy dev Ntav cg 0éon va, e&dyetl dedopéva, and ovtd. XT0
oymua 3.2 eaivovton ta mepieydpeva tov USB stick, pe t xpnon evog hex editor, mpv Kot petd tov
TN pn Kabapiopd Tov pe to epyareio Eraser.
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0123456789ABCDEF01234567 0123456789ABCDEF01234567
L<.MSDOS5.0.. ...o..nn.. 1J.B..Bv....Y..c.* " _FE.
[ e e .. Jo.1:NO NA ... 0UL.Db.R....720.0...}
ME FAT16 3. ... {... Foee e /..JG..&. ... HO. k..
e e |BNSYS ... .<.r...: 3....xr..b..* 0I<.U. V.11,
f.o.lef;.e.W.u..... V....s5 F..y.m....%..2....y5d.?F
s o C....g..0C..A. .2
R R 4 ~...H F k8 '".E./W.w{.ma.)
= r9%&s8-t." .. ([].¥..h T
atZNt... ;7.r..... | S T ce.ln.wvo|of6. L E0m. ... ..
BL.Ht. .o wow oo, } } D.k....lV.#...tWs b4
..... &.U.R......;.r.[.V5 ©.....k..06..F.E.G..Y
| F.=}.F.)} N..N.. e EE..A. ..
S ...E.F.E.F.£E..E | ....... DEp."G...Nn.. .—..
. JJ.F.Z2 F..V.. C3%.s5.7<..63.1.n Y.
JRP.S5j.]...F...3...... BE. #.B..z...... &A.9%..85.7.1,
T o e e e e e e ~..u..B R = C.#4; .gH:h.>
V5..aar.@u.B."~.Tu...A ...B8....5..5.¥..~.&.d.p
... f3...BOOTMGE . . Re B N....@...PU.O{..
move disks or other medi ce OB ... a.T..pl..g"..~
d....Disk error...Press JbU. .o t. 4F.0..
any key to restart...... B - W. . &..Y!

2xnua 3.2 To wepigyduevo evog USB stick mpiv (opiotepd,) xou petd, (9eéid) tny minpn daypagi too
TEPIEYOUEVOD TOV.

ApxIKn Kown xprion MpoBoin Epyodeio uo‘ Apxikr Kown xpran Npopoin

<« v A4 am » TEST_USB (G:) « v » TEST_USE (G:) » ®Doxehog 2
Ovopo Ovopo
7+ Tpryopn tpdofaan 3 Tpryopn tpoofaan
Dakshog 1 % document.doc
@ OneDrive Dékzhog 2 @, OneDrive document.pdf
; . ] FILE
[ Avtogo UToAOYIOTAG Dokehoe 3 [ Avtée o umohoyoThg l—-l ] o
Dakshog 4 |&] image_filejpg
- TEST_USE (G:) @ document.doc - TEST_USB (G:) |£| image_file_2.jpg
Dakshog_ 1 |_] notes.bet Dakshog_1 |£| photoJPG
Dékeho 2 5] video_file_2.avi Dékeshoe 2 [#5] program.exe
Dérchoc 3 Dékzhoc 3 (8] song.mp3
) . 5| video_file.avi
Mékehoc 4 Dakehog 4
EF Liktue ¥ Aikuo

2ynua 3.3 lepiegyouevo tov USB stick
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Epyoleia kat mpaktikég edappoyeg Anti-Forensics

Y10 mapandve oynpo (oxnua 3.3) eaivovrar to apyeio £vog USB stick. AvaAdovtdg to pe to epyoieio
Autopsy petd amd daypagn tov @akéilov ‘D@dielog 2’ pe to mpdypappe Eraser kot o000 dAlmv
apyeiov ewovag pe amin daypaen (xprion ocvvdvacpod mAnktpov Shift+Delete) mopatnpodue ta
edne:

s To dvopo Tov PaKELOL TTOV S10YPAPNKE AVTIKATAGTAONKE pe Tuyaio cOUBoAa.
@ O1 gpovooepayideg MAC tov apysiov mov Swypdonkav éxovv v Ty 1980-01-01

01:00:00 EET’ o¢ avtifeon pe to apyeio mov doypaenKov HEG® TOV GLGTHLOTOC GTA, OTTOLN
01 YPOVOGPPUYIOES OEV EMNPEAGTNKAY.

& Metd m dwypooen tov apyeiov pe to Eraser dev glvatl duvat n avaktnomn tov apyelov, evod
To. apyela Tov dypaenkav eivar TAPOC avakTNoa (amd TN OTIYUn 7oL dgv €YOuV
EMEYYPOQEL e VEN DEOUEVT).

& Amd 10 apyeio mov Staypdonkav pe to gpyoreio Eraser dwatnprifnxav opiopéva amd to
ovopata TV apyeimv.

o TEST_USB_ERASER - Autopsy 4.17.0

Case View Tools Window Help

o -
Add Data Source almages/\ﬁdeus §&y Commurnications 9 Geolocation 4=, Timeine | Discovery || GenerateReport | g Close Case ¥ = © - Keyword Lists Q Keyword Search

& L} | tistng -
fmg_TEST_USB_FILES_ERASER.001/vel_vol2jutir~e FCY 17 Resulty
& Data Sources Table | Thumbnail
2} TEST_USB_ FILES_ERASER.D0L
i vall {Unallocated: 0-4255) Save Table as C5V
B vol2 (WinS5 FATIS (0x0c): 4256-196€ | oo 5 C < HModified Time Change Time Access Time Created Tme Size Flags(D)  Flags(Mets)  Known Location
: “: i:::‘:;‘:: g; 16! Tcurrent folder] 1990-01-01 01:00:00 EET 00000000 00:00:00  1960-01-01 000000 EET  L960-01-01 OL:00:00 EET 16384 Unallocabed  Unallocated  unknown  fima_TEST_UsE_|
b sunalic (1) v (6Rs}BrrT] 1930-01-01 01:00:00 EET  0000-00-0000:00:00  1580-01-01 O0:00:00EET  1980-01-01 DL:00:0DEET 0 Unaliocated  Unalocated — unknown fimg_TEST_USB_|
[ system Volume Information (4) | y_Jvive luNbsoai 1980-01-01 01:00:00 EET  0ODD-00-0000:00:00  1980-01-01 00:00:00EET  1980-01-01 O1:00:00EET 0 Unalocated  Unallocated  unknown fimg_TEST_Use_|
R % 1990-01-01 01:00:00 EET 00000000 00:00:00  1980-01-01 00GO0:00EET  L980-01-01 OL:00:00EET 10 Unallocabed  Unallocated  unknown  fima_TEST_UsE_|
7 :Zz::i; Si ¥ _hoto. G 1990-01-01 01:00:00 EET  0000-00-0000:00:00  1580-01-01 00:00:00EET  1980-01-01 DL:00:0DEET 0 Unalocated  Unalocated  unknown fimg_TEST_USB_|
1\ sihoc 4(6) ¥ _oament.doc 1990-01-01 01:00:00 EET 00000000 00:00:00  1980-01-01 00GO0:00EET  L980-01-01 OL:00:00EET 10 Unallocabed  Unallocated  unknown  fima_TEST_UsE_|
.=l document.doc (122) ¥ _ocument.pdf 1930-01-01 01:00:00 EET  0000-00-0000:00:00  1580-01-01 O0:00:00EET  1980-01-01 DL:00:0DEET 0 Unaliocated  Unalocated — unknown fimg_TEST_USB_|
¥ _ong.mp3 1980-01-01 01:00:00 EET  0ODD-00-0000:00:00  1980-01-01 00:00:00EET  1980-01-01 O1:00:00EET 0 Unalocated  Unallocated  unknown fimg_TEST_Use_|
. _rogram.exe 1990-01-01 01:00:00 EET 00000000 00:00:00  1980-01-01 00GO0:00EET  L980-01-01 OL:00:00EET 10 Unallocabed  Unallocated  unknown  fima_TEST_UsE_|
& Revers ¥ bucd 1930-01-01 01:00:00 EET  0000-00-0000:00:00  1580-01-01 O0:00:00EET  1980-01-01 DL:00:0DEET 0 Unaliocated  Unalocated — unknown fimg_TEST_USB_|
¥ F1dI¥pQIZFIDaat 1980-01-01 01:00:00 EET  0ODD-00-0000:00:00  1980-01-01 00:00:00EET  1980-01-01 O1:00:00EET 0 Unalocated  Unallocated  unknown fimg_TEST_Use_|
. Flivamds keC 1990-01-01 01:00:00 EET 00000000 00:00:00  1980-01-01 00GO0:00EET  L980-01-01 OL:00:00EET 10 Unallocabed  Unallocated  unknown  fima_TEST_UsE_|
¥ PQXF3dRS 1930-01-01 01:00:00 EET  0000-00-0000:00:00  1580-01-01 O0:00:00EET  1980-01-01 DL:00:0DEET 0 Unaliocated  Unalocated — unknown fimg_TEST_USB_|
¥ Psjefolapxd 1980-01-01 01:00:00 EET  0ODD-00-0000:00:00  1980-01-01 00:00:00EET  1980-01-01 O1:00:00EET 0 Unalocated  Unallocated  unknown fimg_TEST_Use_|
¥ axGIarvhvng 1990-01-01 01:00:00 EET 00000000 00:00:00  1980-01-01 00GO0:00EET  L980-01-01 OL:00:00EET 10 Unallocabed  Unallocated  unknown  fima_TEST_UsE_|
¥ VHmDEESDR 1990-01-01 01:00:00 EET  0000-00-0000:00:00  1580-01-01 00:00:00EET  1980-01-01 DL:00:0DEET 0 Unalocated  Unalocated  unknown fimg_TEST_USB_|
16! [oarent folder) 0000-00-00 00:00:00 0000-00-00 00:00:00 D000-00-00 00:00:00 0000-00-00 00:00:00 16354 Unallocabed  Allocsted  unknown  fima_TEST_UsE_|
< >

2xnua 3.4 Eupdvion tov mepigyouévoo tov USB stick oto mpoypoyo. Autopsy peta tyv kotaotpopn
apyeiwv ue to Eraser
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+ USB_TEST_BleachBit - Autopsy 4.17.0

Case View Tools Window Help
AcdData Sowce [ imagespideos (5] Communications @ ceciocation 55, Timeine | Discovery | Generate Report | ) Cose Case ¥ B & - kemwordlists Q Keyword Search
& £ [ustng <
jmg_Bieachit TEST_US,001/vol_vel2/®axehec_2 29 Results
"B Datm Sources Table | Thumbnai
= Zd BleachBit_TEST_USB.001
vol1 (Unallocated: 0-4255) Save Table as CSV
B vol2 (Win95 FATI6 (0x0e): 4256-1966075) Name 5 € Modified Tme Change Time Access Time - Created Time Size iR
eyl $orpharFies (0) . BKBOi1E9eGYL 6FMNNGH 3UCVVWZn_SVGISpYKITa_LrrgHMRYAR: 20210413 1720:39 EEST  0000-00-00 00:0000  2021-04-13 0000100 EEST  2021-04-13 1641358 EEST 0 Ura
i SC. dFil 1]
i (ISS @ 3. MievbhnERAQESEYPPO SO bmFERTCWaZpRTT ndmL T2 1A 20710413 17,20:35 EEST  0OD0-00-00 000000 2071-04-13 D0G00:00 EEST  2021-04-13 161358 EEST 0 ur
: nalloc
i ‘; AYEIEP . nCS 389hQUB-yMBUGSbse 2rGPbvkd 2ufShC X xvkfCeoFYFTPjwageScavXZA3HEYWnIQW 7Ptxaaph 2tmvEynqym 1L 2021-04-13 17:20:38 EEST 0000-00-00 00:00:00 2021-04-13 00:00:00 EEST 2021-04-13 16:13:58 EEST o ur
@ ¥ _ 20210413 172040 EEST  0000-00-00 000000 2071-04-13 00A00:00 EEST  2021-04-13 16:13:59 EEST 0 ur
1| System Volume Information (4) . image_fie jpg 2021-04-13 17:20:40 EEST  0000-D0-00 00:00:00  2021-04-13 00:00:00 EEST  2021-04-13 16:13:59 EEST 0 ur
- W ¥ OBHyeCePratiL D m_ budd 20210413 172040 EEST  0000-00-0000:0000  2021-04-13 00:00:00 EEST  2021-04-13 16:13:59 EEST 0 ur
oacios 2 (29)
.- WﬂKEADE 3) X - 2021-04-13 17:20:40 EEST 0000-00-00 00:00:00 2021-04-13 00:00:00 EEST 2021-04-13 16:14:00 EEST o ur,
1 vaxchon 4 (8) ¥ image_fie_24pg 20210413 172040 EEST  0000-00-0000:0000  2021-04-13 00:00:00 EEST  2021-04-13 16: 14:00 EEST  © ur
% doament.doc (122) 3. TaoWY- M uePDOIXy ABVBgeyfHY OCVFUTY 2-PX 23CNgTckbam 20210413 17200 EEST  0OD0-00-00 000000 2021-04-13 D0G00:00 EEST  2021-04-13 16 L4i00 EEST 0 U
@ Views ¥ _ 20210413 17,2042 EEST  0000-00-0000:0000  2021-04-13 00:00:00 EEST  2021-04-13 16: 14:01 EEST  © ur
£| Results
- ¥ _ 20710413 1720042 EEST  OOD0-00-00 000000 2071-04-13 D0G00:00 EEST  2021-04-13 16 14:01 EEST 0 U
05
% Reports X _hoto. PG 2021-04-13 17:20:42 EEST 0000-00-00 00:00:00 2021-04-13 00:00:00 EEST 2021-04-13 16:14:01 EEST o |
. _rogram.exe 20710413 1720042 EEST  OOD0-00-00 000000 2071-04-13 D0G00:00 EEST  2021-04-13 16 14:01 EEST 0 U
X DY 1WRMV_Cpw 2UKUVW 4ml . BOBxaE9XafhtYMp7nLOtIPg.j-Wz. Yus 1 2021-04-13 17:20:42 EEST 0000-00-00 00:00:00 2021-04-13 00:00:00 EEST 2021-04-13 16:14:01 EEST o |
3. ViK7wrgZ_Bial_6rd3.x7VTTCISCia7En<TSN, 6hmZyS-afEER0z 20210413 17,2042 EEST  0000-00-0000:0000  2021-04-13 00:00:00 EEST  2021-04-13 16: 14:01 EEST  © ur
X - 2021-04-13 17:20:44 EEST 0000-00-00 00:00:00 2021-04-13 00:00:00 EEST 2021-04-13 16:14:02 EEST o |
¥ _eng.mp3 20210413 172044 EEST  0000-00-0000:0000  2021-04-13 00:00:00 EEST  2021-04-13 16: 14:02EEST  © ur
3. Qs IHAcENMERRO7QH 1 UISEVVKH T2XSNWhINL Z0V:Rg YA 20210413 17,2004 EEST  0OD0-00-00 000000 2021-04-13 D0G00:00 EEST  2021-04-13 16 14i02 EEST 0 U
¥ _ 20210413 17,2044 EEST  0000-00-0000:0000  2021-04-13 00:00:00 EEST  2021-04-13 16: 14:04 EEST  © ur
3. PTseTxvroDyTyMEXEtwVZHIaE 1VhaAKK, FRRPkyZn-6nvQ wairc 20210413 17,2004 EEST  0OD0-00-00 000000 2021-04-13 D0G00:00 EEST  2021-04-13 16 14i04 EEST 0 U
X video_file.avi 2021-04-13 17:20:44 EEST 0000-00-00 00:00:00 2021-04-13 00:00:00 EEST 2021-04-13 16:14:04 EEST o Uy
< >

Zynuo. 3.5 Eupavion tov wepieyouévov tov USB stick oto mpoypauuoa Autopsy Ueto. tnv kotaotpopn
apyeiwv ue o BleachBit

3.1.2 BleachBit

To BleachBit [92] eivat éva epyodeio acaAoDE KOTAGTPOPNG OPYEI®V KOl PUKEA®V OAAG Kol GAA®V
OedOUEVOV TOV GLUGTNUATOS, OTMG 1OTOPIKOV avalTNoNS QLUAAOUETPNTOV, TPOCMPWVAG UVAUNG
EQUPUOYDV, apyeiov kataypaens K.o. To epyaieio avtd emthéybnke emeldn kaAdmTEL, PeTa&d GAAwY,
ta Tpio Spogidéctepa Aettovpykd cvotiuate (Windows, Linux, MacOS), aArd kot yio ™) @opnt
£kboom Tov gpyaieiov Tov givar dtabéotun yio o Agrtovpyiko cvotnua Windows.

Metd ™ Swypoaoen Tov Qokédov ‘Ddikelog 2°, To ovOUOTO TGOV OPYEIOV KOl TOL (POKEAOVL
SlTnpovvtol woTdco Ta apyeio dev eivar avaktnoo. Xe avtiBeon pe to Eraser ot ypovooopayideg
dev tpomomolovvtal. EmmAéov, mapatnpodue oto oyfue 3.5 TOC avOUESH GTO OLOYPOUUEVE OpyEin
gupaviCovtol yypagég Tov £xovv M Ovopa Toyaieg cLUPOAOGEPEG N TOV YopaKTPa © °, KATL TOL
oupPaivel Kot e TOV PAKELO TTOL SO PAPNKE.

3.1.3 DBAN

To DBAN (Darik's Boot and Nuke) givat éva axopo ovorytod KOSKo epYaAEio ac@arlods dlaypapng
dedopévov and okAnpovg odickovg [93]. To epyareio avtd emdéyOnke emedn sivor ave&dptnto
AELTOVPYIKOL GLGTANATOG KOl EKTEAEITAL 0d Kamolo e&mTeptkd péso amobnkevonc. Emopévag, prnopel
va ypnopomombei akOpHo Kol 68 TEPITTMOT OV TO AEITOLPYIKO GVUOTNUA 1) KATO10G GKANPOG 616K0G
dnuovpyel TpdPANUa 6TV 0pON AetTovpyict TOL GLGTHOTOC KAOMC Kot Vo, SLoyPAYEL TO, SEGOUEVE TOV
diokov oto omoio PpiokeTan £YKATEGTNUEVO TO KOPLO AEITOVPYIKO GUGTNUA.
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3.1.4 Unix utilities

Ta Aertovpywcd cvotuata Linux kot Unix dtoB€Touv TpoeykatesTnEVES EVIOAES Ol OTTOlEG LTOPOVV
va aélomombovv y v aceodn katactpopn opyeiov. H evtoan dd [94] ypnowomoteitoan yio
AVTIYPOQPN Kol LETOTPOT OEOOUEVAY, KOl YPNCIUOTOLEITOL OO TOLG EPEVVNTEG Yo TN OMIovPYia
avTIypAPoL Tov dickov mov mpoopiletar Yo avdivon. Qotdco, umopel akdpa va ypnoiporondet yia
™MV Kotootpo@n dedopévav og éva apyeio N amobnkevtikd péco. Me v evtoln ‘dd if=/dev/zero
of=/dev/sdX’, 6mov sdX 10 Ovopa TOoL dicKOL, £YYPAPOVTOL UNOEVIKA 0TOV Oicko Tov opileTol ¢
apyeio e€660v (output file - of). Eniong, pe v evrodn ‘dd if=/dev/random of=/dev/sdX’ eyypdpoviot
toyoio dedopéva oto dioko [95]. Qg £Eodog G evioAng pumopel va opiotel éva apyeio, Evag okANpoOg
dloxog M Tuua avtod. H gvioln shred emeyypaopet apyelo pe pndevikd 1 pe toyxoio bytes amd éva
emAeyuévo apyeio Kot mopéyel T SuvatoTnTe SloypUPNS TOL apyelov PETd TV emeyypoen [96].
IMopopoimg, 1 evtoh] scrub ypnowwozmoleitol yioo emeyypa@n Joedopévaov ue ypnon uebddmv
KataoTpo@rg dedopévav dmmg DoD 5220.22-M kot ; Gutmann? [97].

3.2 Tpomomoincmn dedopévev

3.2.1 Tpomomoino EXEKTAGEMV KU1 VTOYPUPODV

Mio moAd amAn texvikn andkpoyng apyeiov eivar n aAlayn tng eméktaong evog apyeiov. Av yu
mapadelypa 1 €pgvva mepropiletan oe avalntnon eKOvVeV Kot 1 KatdAngn evag apyeiov ikovag Eyet
aArGéel oe KatdAnén ekteléoipov apyeiov, to oapyeio avtdo Oa ayvonbei amd epyoreio moOL
mpaypatomolovy  avalnmon eéetdloviag povo v kotdAnén tov apyeiov. Qotdco, TOALA
mpoypappate forensics mapéyovv Tn SLVOTOTNTO AViXVELONG AoVLUPATOTNTAG TNG KATAANENG €VOG
apyelov pe v vmoypaen Tov. [ v Tapovsioon avTHg TNG TEXVIKNG YPTOLOTOONKE TO pyaieio
AVOIKTOD KOSIKo Autopsy Kol apyeio KEWEVOD, EIKOVAC, YOV, Pivteo, EKTEAECIUO KOl GUUTIECUEVA
apyeio, pe Owupopetikég katoAnéelg kot ympic katdAnén. To Autopsy mapéysl T ovvoToTNnIO
EVIOMIGHOV acvpPatdtntog petald Tng LToYPAPg TOL apyeiov Kot TG KatdAn&ng tov 0nmg paivetol
Kol 670 oynua 3.6.

4 H pédodoc Gutmann epapudlet 35 mepdopata emeyypagnc toyoiov potifov kat kabopiopévov potipov os
Tuyoio oepd.
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» Add Data Source

Steps Configure Ingest Modules

1. Select Type of Data Source To
Add Run ingest modules on:

2, Select Data Source

3. Configure Ingest Modules

4.  Add Data Source

All Files, Directories, and Unallocated Space ~ (®) Check all file types
Recent Activity A (C) Check all file types except text files

Hash Lockup () Check only multimedia and executable files
File Type Identification [ skip files without extensions
ONTTICTET |

Embedded File Extractor
O Picture Analyzer

O Keyword Search

O Email Parser

O Encryption Detection
Interesting Files Identifier
O Central Repository

[0  PhotoRec Carver

[0 virtual Machine Extractor
Data Source Integrity Flags files that have a non-standard extension based on their fil...
W

|Flagsfiles that have a nen-standard extension based on their file t)rpe.|

Global Settings
Select Al Deselect Al History g

< Back Finish Cancel Help

2xnuo. 3.6 Emiloyn ettovpylog eviomionod acoufatotntog HETOC) DTOYPOPNHS Kol KOTAANENS TV
opyeiwv

To Autopsy ntav og 0éon va evtomicel v acvpfatdotnTa PETOED TOHMOV apyelov Kol EMEKTAGNG
(oyMua 3.7) og OAa ta apyeio TANY TOV EKTEAESIU®V apyel®V KATL TOV GNUAIVEL TOG 1] OAACYT] LOVO
NG KATAANENG EVOG EKTEAEGILOV aPYELOL OPKEL Y10 VO TNV OTOKPLYN TOV LE OOTH TNV OIAN TEYXVIKT).
Emiong, to Autopsy dgv aviyvevoe ta apyeio ZIP pe kotdinén .docx kot .xIsx, kdtl oL 0PEileTAL GTO
ot ta apyeia ZIP popdlovtor v id1a vroypaen pe dtdpopa apyeia, 6mwg to apyeio docx kot xIsx.
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«. mismatch_test - Autopsy 4.17.0

Case View Tools Window Help

-—
Add Data Source ﬂ[mages[\p‘idens anmmunicahnns 9 Geolocation :.TIFHEHHE ({ Discovery [f;| Generate Report @CInse Case

“~ o Listing
Extension Mismatch Detected
B DataSources Table | Thumbnail
B [®| Views
- &, File Types
~y_ DeletedFies & Source File 5 € Extension  MIME Type Data Source
- MB File Size . X . .
___ Results = AVI_l.zip zip video/x-msvideo mismatch_test.001
E Extracted Content = AVT_2.txt bk video/x-msvideo mismatch_test.001
RS terision Mismatch Detected (133) = AVI_3.exe exe videa/x-msvidea mismatch_test.001
& » Keyword Hits =" AVI_4.doc doc video/x-msvidso mismatch_tesk.001
£ Single Literal Keyword Search (0
a S Single Literal Keyword Search (0) =" AVI_S5.pdf pdf video/x-msvideo mismatch_test.001
A Single Regular Expression Search (0)
% Hashset Hits = AVI_6.jpg ipa video/x-msvideo mismatch_test.001
. 9 E-Mail Messages = AVI_7.png png video/x-msvideo mismatch_test.001
- of¢ Interesting Items =" AVI_8.mp3 mp3 video/x-msvidso mismatch_tesk.001
@@—l Accounts =" AVI_9.mov mow video/x-msvideo mismatch_test.001
- Tags
< = AVI_A.docx docx video/x-msvideo mismatch_test.001
- I Reports
= AVI B video/x-msvideo mismatch_test.001
=" DOCX_1l.zip zip applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
= DOCX_2.txt bt applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
=" DOCX_3.exe exe applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
'=" DOCX_4.doc doc applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
\=" DOCX_5.pdf pdf applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
=" DOCX_6.jpg ipa applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
=" DOCX_7.png png applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
=" DOCX_8.mp3 mp3 applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
=" DOCX_9.mov mow applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
= DOCX_A.avi avi applicationjvnd.openxmiformats-officedocument. wordprocessingml. document mismatch_test.001
= DOCX_B applicationfvnd.openxmiformats-officedocument, wordprocessingml. document mismatch_test,001

2ynuo. 3.1 Awoteléouoza yprons e Aertovpyios aovufototntas oo epyolteio Autopsy

Mo mv amoevyn aviyvevong acvpuPatodtnrog ivoar SuvvaTov vo TPoTorotnbel Kot 1 LTOYPAPT EVOC
apyeiov. H tpomomoinon twv byte tov apyeiov yivetan pe m ypnon epyoreiov mov ovopdlovrol hex
editors. IlpocBétovtag ota apyeio ta byte g vroypaeng Tov TOTOL apYEloL TOV VTOINAMVEL M)
TPOTOTOUNWEVT KaTAANEN Tovg To Autopsy dev evtomice kopio acvuPfotdémro. Mo to apyeio pe
KatdAnén .txt kot to. apyeion Yopic KaTdAnEn opkel N EIG0YOYN YOUPOKTNPOV TOV JEV OVAKOLV GE
Koo voypaet. Me avtdv Tov Tpomo, Bo umropohoe Kaveic vo TPOTOTOWoEL apyein OTWS £YYPOpo
KoLl EIKOVEG, MOTE VO GOIVOVTOL GOV aPYELD TOV CLGTIHOTOS TOL OgV GYETICOVTOL [IE TNV £PEVLVAL.

3.2.2 Tpomomoinon ypovoc@payidomv

Or yp6évor MAC (Modification, Access, Creation) T®v oapyeiov omoteAobV omovdaio. mny”
TANPOPOPLDV, APOL PIopovV va, a&lomonBovv yia ) peimon tov dykov Tev apyeimv mov oyetiovtot
He kdmota £pevva, kal fonbovv otn dnpovpyic xpovodtoypAUUATOV TOV EVEPYEIMV OV EAMPaV Ydpa
0¢€ KGmolo meplotatikd acediciag. Kabog ot ypdvor MAC katéyovv onuoavtikd poro ot deéoymyn
gPELVMV TTPETEL va divetal Wdaitepn Tpocoyn oty ophotnNTd Tovg, KabdTL 1| TPOTOTOINGT| TOVG Eival
oAb gvkoAN. 'Eva epyadeio pe to omoio umopel Kaveig vo TpomoTOIGEL LTOVG TOVG XPOVOVG Elval TO
BulkFileChanger am6 tn cvAloyn epyoieiov Nirsoft yio 1o Aettovpywcd cuotnua Windows [98].

Awbétovpe évo apyeio ewovag (“photo.jpg’™) e toug ypdvove MAC mov gaivovtot oto oyfua 3.8. To
BulkFileChanger mopéyer peta&d GAAov Tn duvatdtnte oAAAYNG TNG MUEPOUNVIOS Kol GPOg
dnuovpylog, Tpomomoinong Kot TpocTéAacNS Tov apyeiov (oynua 3.9).
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B 15wes photo.jpg

levikd  Appdheia  Asntopgpeiec  Mponyolpsvec sxBéoeic

@ phota jpg
Tunog apxelou: Apxelo JPG (jpg)
Avoiyel pe: Photog Adhayn...
Geon: D \Downloads
Méyeboc: T1.7 KB (73.422 byte)
Méyeboc oto &iowo: 72,0 KB (73.728 byvte)
Anpoupyndnke: Kuptakn, 3 lavouapiou 2027, 8:22:53 pp
TpononoufBnke: Kuptakn, 3 lavouapiou 20271, 8:22:53 pp
MNpoonehaotnwe: Kupiarn, 3 lovouopiow 2021, 8:22:53 pu
XOpoOKTNpLOTIKG: [ Mévo yia [ JKpups
QWY YLIOT
Aopdizia;  AuTd To opxeio NpoSpXETOL QNG .
vay alho unohoyLoTr KoL pnopel Ma npoxwpnuevous...
W £XEL anNoKAELOTEL Yo TNV
koAUTEpN NpoCoTOOIO TOU . .
unohoyLoTh oog. (] Apon anorheiauon
o | [ o

2ynuo. 3.8 Apyixés ypovooppayioes apyeiov

& BulkFileChanger
File Edit View Options Actions Change file time / attributes
lamxe el Fie Date [ Tms
Filename Full Path Created: M|y yos | H[«rsuiz] Oadd 5 Hours e
@ photo.jpg D:i\Downloads\photojpg ~ Modified: ‘14[ 1/2018 V| |m:3&:27 n ‘ [Jadd 5 Hours
Accessed: s y:18  v| M|e24swis| Cladd |5 Hours
No Change v | 11y 12021 | [10:38:27 /5 ]] [ Add 5 Hours
[ Time is specified in GMT [ Date ftime sequence mode
[ copy Time From... Madified
To: Created Modified Accessed No Change
File Attributes
Archive: Mo Change ~ Hidden: Mo Change ~
Read-Only: Mo Change ~ System: Mo Change ~
Temporary: Mo Change ~
Save Settings Fill Date,Time From File Fill Current Time Cancel

1 Files, 1 Selected

2yiua 3.9 Tpomomoinon ypovooppoyidwv ue to mpdypouuoc BulkFileChanger

Last Error

Modified-Created ...
00:00:00.010

NirSoft Freeware. http:'www.nirsoft.net
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B 15w photo.jpg

levikd  Agpdheia  AsnTopspeiee  Mponyodpsvec exBooeic

@ phota jpg

Tunog apxelou: Apxeio JPG (jpg)

Bvolyel pe: Photos Adhayry...
Geomn: D \Downloads

Méyeboc: T1.7 KB (73 422 byte)

Méyeboc oto &iowo: 72,0 KB (73.728 byte)

Anpoupyndnke: Azutépa, 1 lovouopiou 2018, 6:07:13 pp
TpononouRBnke: Kuptakn, 14 lavouapiou 2018, 12:38:27 up

MNpoonehaotnwe: MNopooweun, 26 lovouapiou 2018, 8:24:46 pp

XOpOKTNPpLOTIKG: [ Mévo yia [ JKpups
QWY WLIOT
Aopdalzia;  AuTd To opxsio NpoSpXETOL QNG
vy aklho UnohoyLoTr KoL pnopel
W £XEL QNOoKAELOTEL Yo TNV

KOAITEPN NPOCTOOLT TOW . .
UNOAOYIOTH oOc. [ ] Apon anorheiopod

o | [ Esani

Zynuoe 3.10 Eupdvion tpomomoinuévay ypovooppayiomy amo v eEepedvion opyelmy ToD COOTHUOTOS

o npoxwpruEvous...

Case View Tools Window Help

== Add Data Source ImagesVideos g Communications Q) Geolocation &8, Timeline 4\ Discovery [, Generate Report ¥ Lo
0 7] - | y (i port ¥ : | © - Keywordlists Q Keyword Search
< o Listing Keyword search 3 - photo.jpg X -
Keyword search 2 Results

& Date Sources Table  Traambnail | Summa

B+l views
£ File Types Save Table as C5V
X_ Deleted Files Mame Location Modified Time Change Time Access Time Created Time
-MB File Size . .
i @ Results D photo.jpg [irg_MAC_times_test, 001 fval_volzfphata. jpg 2015-01-14 12:35:28 EET 0000-00-00 00: 00:00 2015-01-26 00:00:00 EET 2015-01-01 15:07:12 EET
B extacted Content [ photo.jog-slack [fimg_MAC_times_test,001vol_volZfphoto.jpg-slack  2015-01-14 12:33:25 EET  0000-00-0000:00:00  200&-01-26 00:00:00 EET  2018-01-01 1&07:12 EET
B O\ Keyward Hits
T Hashset Hits < >
%Y E-Mail Messages
S Interesting Items Hex Text Application FileMetadata Coniexi Resulic Annotations Other Occurrences
Accounts . . .
& %gs Name fimg_MAC_times_test.001/vol_vol2/photo. jpg ~
-k Reporls Type File System
MIME Type imagefjpeq
Size 73422

File Name Allocation  Allocated
Metadata Allocation  Allocated

Modified 2018-01-14 12:38:28 EET

Accessed 2018-01-26 00:00:00 EET

Created 2018-01-01 18:07T12 EET

Changed 0000-00-00 00:00:00

MDS 11459d092cb83dabeecf950815189f4c

Hash Lookup Results UNKNOWN

Internal ID 1666 v
< >

Zynuoe 3.11 Eupdvion tpomomoinuévay ypovooppayiowyv oto AULOPSY
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Ot tpomomoinpévol ypévol gival opatoi amd v eEgpevvnon apyeiov tov cuotiuatoc (oynua 3.10)
AL Ko amo to epyoreio Autopsy (oynua 3.11).

H aviyvevon tpomonocemv oTIG ¥povocepayideg VO apyeiov 610 choTNUO apyeinv eivar duvarty
péca and v e&étaon 6vo nediov, tov SSTANDARD INFORMATION kot tov SFILE NAME. To
ocvotpa apyeiov NTFS dwbétel apyeia mov opilovv Kot opyavdvouy 1o chotnua opyeiov, OTmg To
apyeio SAttrDef 10 omoio mepiéyel pio Alota pe medio. oto omoio, GVLYKATAAEYOVTOL KOl TO. 600
mapomave wedia [99]. Kot ta dvo medio mepirapfdvovy toug ypovoug MAC evdg apyeiov, wotdGO pia
onuovtikn Olagopd  petald Tovg €ykertar ©TO  YEYOVOG OTL Ol EYYPOQEG TOL  MESIOV
SSTANDARD INFORMATION tpomomotoOvtol 6to eminedo ypnotn (user space) Tov AEITOVPYIKOD
GLGTHNOTOG Kal gival ot eyypapég mov «dofalew n e&epebvnon apyeimv Kot TPOYPAUUOTE OTMG TO
Autopsy. Avrtibeta, ot eyypagég tov nediov SFILE NAME tpomomolobvior uovo omd tov moprivo
(kernel) tov Aertovpykod cvotruatog [100]. Emopévmg, cuykpivoviog Tig eyypagés tv ypovev
MAC ota media SSTANDARD INFORMATION kot SFILE NAME eivar duvatdg o evtomopods
TPOTOTOGEMYV TMV YPOVOSPPOYidwV. Q6TOG0, HETH 0md PETAKIVIOT | LETOVOUACIO TOL apyeiov oE
dAlo @dkelo, 10 medio SFILE NAME oamoktd tovg (Tpomomomuévovg) yxpovovg Ttov mediov
$STANDARD INFORMATION [100]. Eivot onpovtikd va Aappdavetot vidyn o Tpomog He Tov onoio
LETAPAAAOVTOL OL YPOVOCST|UAVOELS TV dVO OVTAOV TESIMV aVAAOYQ LE TIG EVEPYELEG TTOV dEYETOL EVal
apyelo, aAAG kol ot Jdadikoacieg mov THAVOV VO TPOTOTOOVV TIG YPOVOCTUAVGELS, OTMC, Yo
TOPAUSEIYHD, GE TEPITTOON OhpOoNe TV oapyeiov amd aviukd mpoypouuc. Xtov mivaka 3.1
KOTOYPAPOVTOL O1 YPOVOST|LAVGELS TTOV TPOTOTOLOVVTAL OO SLOPOPETIKES EVEPYELES GE £V OPYEID GTO
Aerrovpykd ovotua Windows [101-102].
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ITivaxog 3.1 Evépyeieg kar ypovor mov tpomomotobvror (to “ ¢ dnhdvel tponomoinon)

$STANDARD_INFORMATION $FILE_NAME
Modified Access Creation Modified Access Creation
Metovopacio . - - - - -
Mertaxivnon V -eK10¢
(Tomukdr) - - - Windows - -
10
Metakivno v -ot0
(Metagod - v Windows v v v
Touéwv) 10
Avtypagn - v v v v v
IIpocPBacn v -ota
- Windows - - - -
10
Tpomomoinon v - ot v -ota | ¥ -ota
v Windows - Windows | Windows -
10 10 10
Anpovpyio v v v v v v
Awypaen - - - - - -

O1 Palmbach ko Breitinger [100] e&étacav emmAéov apyeia tov cvotipatog, 6mwg o SUSNjrnl to
omoio amoBnkevEl TANpoPopieg oxeTIKd pe oAdayég oe apyeia, linkfiles kot apyeia prefetch, ota onoia
Oa yiver avagopd 6to 40 kePdAato, Ko apyeio kataypagng yeyovotov (Windows event logs). ‘Etot,
mpdTEWVAY vEoug Kavoveg ovapOPLKA He TIg YPOVOCT| LAVOELG TOV nediov
SSTANDARD INFORMATION &vog apyeiov o€ Gy£0T HE YPOVOOHUAVOES TMV OpYei®v Tov
cvotnuotog [100].
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3.3 Anoxpoyn apysiov

3.3.1 VeraCrypt

To VeraCrypt givol éva eAedBepo, avolkTo Kddika TpoypapLo Kot ivat dabéoio yio pio TAn0dpa
Aertovpyik®dv  ovotnudtov. ITlopéyer ™ JSvvaTOTNTA KPLATOYPAPNONG OTOBNKELTIKOV HECWV,
dnpovpyiog eOVIKGOV KPuTTOYpaenUéveoy Oiokov KoBmg kol ONUOVPYINS KPUUUEVOV TOUMV
(volumes), axdua Kot AEIToVPYIKGOV cvotUdTev (anTh T oTtyur] vrootnpilovial uovo ek60GEIS
Windows) [64]. Otav dnuiovpyeital €vo apyeio EIKOVIKOD KPLTTOYpa@NnUEVOLD 8ioKOoV, TO apyelo dev
ypelaletar emEKTAON Kol OgvV QOiveTal Vo €€l KATOLo LITOYPAPT], CALAL amotedeital amd Tuyaia bytes,
pe omotéheopo va glvar advvartn 1 ovayvopion Tov o¢ dlokov pe kdmola Pefordtnra. o va
Aertovpynoel to apyeio avtd g diokog TPEMEL va yivel | TpocsapTnor tov (mount) pEGO Amd TO
TPOYPOUUA Kol VO 1600l 0 KmOKOG TOV EMAEYONKE KT TN dNUIOVPYiR TOL EIKOVIKOD dioKov [64].

Aoxyalovtog vo gidyovpe pio kpurroypagnuévn povada dickov (éva USB stick) oe éva cvuotnua
pe Windows 10, to cuotnua {ntdet dtopdpemaon tov diockov, kabhg dev gival o BEom vo evtomicet
Kamolo cvotnua apyeiwv. E&gtdlovtag to dioko pe évav hex editor (oynua 3.12), Tapatnpodpe Twg
T0 TEPLEYOUEVO TOV €ival TAPOUOLO UE TV TEPITTMOOT TNG OlyPaPiG OESOUEVOV LE ETEYYPOPT], OTMG
TOPOVGIACTNKE TOPATAV®, GTO VIOKEPAANLO Y10 TNV KataoTpoen dedopévav (oynua 3.2). Emopévac,
0o pumopovace kaveic vo vrobécel Tmg ot HovAade dioKOL £)EL YIVEL KATAGTPOPT JECOUEVAOV, EVD GTNV
TPUYUOTIKOTNTA Elval £Vag KPUTTOYPOaeNUEVOC diGKOC,

H Hex Workshop - [Drive G: <sector 0x00 of Ox1DEFSF>]

= File Edt Disk Options Tools Plug-ns Window Help & x

EELLY LI — T
s M @ | & E | |Leoayasal Vimasow
Data Visuslzer o 5 TS TaTs G = Data Inspector B oax
Seqmented (Pakete) ~ R A o 42 b 43 ne pa o ) Data at offset 0x00000000:
o 4K 40 4D D1 inte n
6 E6 B4 4F BA uint8 n
0D 37 Cc1l 11 int16 16907
. 30 51 B7 &a uintle 16907
3 A0 BC BC E9 int32 1125850851
89 4D 47 6E uint2 1125859851
E% FD 1C 1B int64 -2089436347824913909
FF BE 2E 65 uint6d 16357307725884637707
65 1in half float ~ 3.0214844
4 float 155.25798
F double -7.9399009¢+168
c1 DATE <invalid>
CA DOS date  <invalid>
2B DOStime  &16:2my
BC FILETME  <invalid>
50 timet 65051 4/9/2005
DS timef4_t  <invalid>
o binary 000010110100001000011011....
.4 [Expressioncale 4 x|
£2 Signed ~ | |32 bit -
4D T
= 0iveG: . Eval
% Structures | ol | [ |7/ compare Resuts All My
#| Member [ Value (dec) 4 Value (he) & size [ Type Source nt [ ount [§) Target [|) Count [5) Count [|)

5| B compare [ %/ Chedesum | 1 Find | 49 Boolkmark | (2 output

Cursor: 00000010 Caret: 00000000

512 bytes/sector  OVR MOD READ

2ynuo. 3.12 E&éraon povadag diokov oe mpoypouuo. hex editor petd, thv Kpomroypopnoy Tov Ue To
epyoieio VeraCrypt
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EpyalAeia kol pakTIkéG epapuoyEC Anti-Forensics

3.3.2 Xteyavoypogio

INo mmv eeoappoyn oteyavoypapiag vmapyovv epyoieion ta omoia &€ite VAOTOOVV YVEOGTOVG
alyopiBuovg omwg o LSB wair o MF-5 © kdmowov amokielotikd olyopiBpo. O evtomiopoc
oteyavoypaiog dev gival €0koAog, 10IME, OV deV VAPYEL GTO GVUGTNUA Kol TO UEGO (apyeio) mov
YPNOCLLOTOONKE Y0 TNV EVOOUATMOON TNG TANPoPopiag, £T61 MGTE va Yivel cUYKPLoT TOL HEGOL TPV
Kol petd T oteyavoypagio. Av dniadn vrapyet to opyeio dimAdtuno pe dapopd oto puéyebog tov M
otV TN hash, 10te TOAD TOOVO TO apyeio owTO Vo ¥PNGIUOTOMONKE MG POPENG VIO TNV ATOKPVYT)
K@molov pnvopatog M apyeiov. Qotdco, KabmdG 10 apyeio-popéag pmopel vo £xel daypapel, vo
Bpioketon oe d10pOPETIKO PEPOG GTO GUGTNLA 1| GE EEMTEPIKO AMOONKEVTIKO HEGO, VTN 1) TPOGEYYLION
glvar aoOpEopn OG0 PHAAAOV OTav 0 GYKOG TOV GLAAEXDEVTOV dedopévav givor TOAD peydioc.

Mio GAAN mpocéyyion eival o evtomicuds ePYUAEi®V GTEYAVOYPOQOING 6TO GUGTNHO, KATL Tov Oa
vrodnAdvel mBavy ypon oteyavoypapiag yw omdkpoyn dedopévav [103]. Opopéva epyoleio
OTEYOVOYPOAPIOG OmTOLTOVV  EYKOTAGTACT, OTO GUOTNUO MCTE VO Agltovpyncovv (my. Xiao
Steganography, Invisible Secrets) kabiot@®viag Tov €viomioud TOVG WO €OKOAO Omd TA POPNTA
(portable) epyaieio oteyavoypapioag to omoio dev amaitodv £YKATAGTAGT Kot Elval SuvaTn 1) EKTELEOT|
TOVG amd KAmowo eEmteptkd amofdnkevtikd péco. Ilapodda avtd, akopa Kot To EOPNTE TPOYPALLATO,
apnvovy iyvn oto ovotnua. Téhog, M xpnom epyodreiov mov evtomilovv oteyavoypapio ce apyeio
amotelel pio axopo mPOcEyylon. YTAPYOUV TPOYPAUUOTO TO Omoiol €VTOTILOVY GUYKEKPLUEVOLC
alyopiOuove oteyavoypopiog Omwg to  StegExpose kor  StegSecret Ta  omoio  aviyvevouvv
oteyavoypapio LSB, kot epyadeia 6mwg 10 StegSpy mov aviyvehovv oteyavoypapio omd opiouéva
npoypappara [104-106].

O wivaxag 3.2 meptlapfdvel pepikd omd Ta To yvooTd epyoieio oTeyavoypapiog. KOO Tov Tivako
glvar vo amoteléoel €va onuelo avagopds dOCTE av aVIYVELTEL KAMOO amd TO EPYOAEID TOL
KATOYPAQOVTOL VO, TPOCHUVATOMOTEL KOTAAANA L 1| £pgvva. [ mopadelypa, av aviyvevTtel To epyaieio
SteganPEG o¢ kdmoo cvomua, tepattépm Epguva Ba meproptotel povo ce apyeia sikdvog JPG, apov
glvar Ta pdvo Tov VIOGTNPILEL TO CLYKEKPEVO TTPOYPOUIN ©G HEGO KaAvync. BéPBota, mépa and ta
Swbéoa  epyodeia oteyavoypaoiag vmapyovv Swbéoueg Piprobhkeg yiw v vAomoinom
OTEYOVOYPAPIOG Y10, SLAPOPEC YADCGES TPOYPOUUATIOUOD, VD B0 Hmopodoe KOTOL0G LE YVDGELS
TPOYPOUUATICUOD VO VAOTOGEL EVay S1KO TOL 0AYOPOLO GTEYOVOYPAPiaG.
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Kedalato 3

Hivaxog 3.2 Xopoxthplotika epyaieiwy areyovoypopios

: Yroompllop AlyopiBpot p ,
IIpoypaypipo Ynf) cm(]p ICO’].L S\;O evn oteyovoypapio | Eykotdotaon Kp ;moyp apnon A;v’coupymo
pnéco (popéag i . TAnpoopiag VoTNHO
i BMP, GIF, Xwpig [10T1K0C . IDEA, DES, .
Sl WAV neplopoptd | akyopdpoc Ot 3DES, MDC Windows
Blowfish, .
Seghice | BMPPC. | Xopis | g WL | DES aDes, | TS
WAV, AU TEPLOPIGUO . RC2, Rijndael, .
TPOGEYYIoN oL Unix
P, Xopig F5, M-F5, . AES, RC2, .
Hide’N’Send JPG reptopiops | LSB, M-LSB O RCA Windows
, Windows,
OpenStego BMP, GIF, Xopig . | RandomLSB Noat AES Linux,
JPG, PNG eplopiopd
macOS
SteganPEG JPG Xopic . I&C,M"(Og No Rotatocrypt Windows
nepoplopd | aAyopifuog
S D BMP, JPG, Apyeia [d1wTIKOg . .
SSuite Picsel -
PNG TXT y6pLBOC Ox Windows
Xiao BMP, WAV, Xwpig DES, 3DES, .
Steganography | PNG, WMF | meproptoué LSB Nau RC2,RCa | Windows
. BMP, GIF, Xwpic [d1wTicOg .
StegoSuite PG, PNG nEpIOpIOp y6pLdLoC Naw AES Linux
3.3.3 ADS

Onwg avapépbnke oto ded1EPO KEPALNIO, 01 EVOALUKTIKES poég dedopévav (Alternate Data Streams)

etvon pia Aertovpyia mov mopéxeton amd to cvotnua apyeiov NTFS kot emrpénet v evowpdtoon

dedopévav (apyeiov N uetadedouévav) oe Eva apyeio, ympic va emmpealet tn AettovpykdTTd TOV.

‘Eva. ADS dnuiovpyeiton amd To TEPUATIKO LIE TN XPTNOT] EVIOANG TS LOPPNS
‘type dedouévo

> apyeio:ovouo, ADS’, 6mov ta. dedopéva umopel va elvar keipevo 1N apyeio

omotaoonmote popenc. o mopddetypna, £xovpe va apyeio kewwévoy pe dvopa ‘good.txt’, kot éva

apyeio pe dvopo ‘bad.txt’ ue mepieyduevo dmmg aiveror oto oyfua 3.13. T vo Adyovg cOykplong,
dnuovpyeiton évo avtiypapo tov apyeiov good.txt pue 6voua ‘good_copy.txt’. H olloyn ovouatog

dev emnpedlel v Ty hash tov apyeiov N omoia e€aptdton amd TO TEPIEYOUEVO TOV aPYEIOV, OTMG

eoaivetot Ko oto oynua 3.14.
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Epyoleia kat mpakTikég edpapuoyeg Anti-Forensics

3 good - Notepad — O >
File Edit Format Wiew Help

This is a good file.

& good_copy - Notepad
File Edit Format Wiew Help
This is a good file.

Ln1, Col1

2o 3.13 Hepigyduevo apyeicwv good.txt, bad.txt oz good_copy.txt

File Edit View Options Help

lotepad — O
Edit Format WView Help
This is a bad file.
— O
100%  Windows (CRLF) LUTF-2
— O

0@ EReg A

Filename - MD5

D good.txt

633c83e14e880f7831e77c650ed4elT]
D good_copy. bt

633c83e14e880f7831e77cb50ed4e0T1

SHAT

diffc36cb2d42e69d39968e20ab52d8c2bddasf
dOffc36cb2d942e69d39968e20ab52d8c2bddasf

2ynuo 3.14 Xoykpion tiucdv hash tov opyeiov good.txt ko tov aviiypoapod tov, good_copy.txt
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Kedalato 3

D:\AD5_Test>type bad.txt > good copy.txt:secret
D:\ADS_Test>type good_copy.txt

This is a good file.

D:\ADS_Test>more < good_copy.txt:secret

This is a bad file.

D:\ADS Test>»dir
Volume in drive D is DATA
Volume Serial Number is AGBS-4A0E

Directory of D:\ADS_Test

Pod P Pod [ad e
v v I v v v

Zynuo. 3.15 Anquovpyia ADS oo apyeio good copy.txt kol EUPAVION TEPIEYOUEVOD TOV POKEAOD OTO
omoio Ppioketal ue ™ ypron TePUOTIKOD

210 oynuo 3.15 pmopel kaveic va Topatnpnost To e€ng onueia:

Metd ™ onovpyioa tov ADS pe dvopa ‘secret’ oto apyeio good copy.txt, to uéyebog kot to0
TePLEXOEVO TOV apyelov dev petafindnke, eved n tpoécsPacn oo ADS tov apyeiov yivetoun pe v
evtol ‘more < good copy.txt:secret’. Emiomng, to ADS dev glvan gppavéc pe v gvrodn| dir. A&ilet
va avapepbel mog petd  dnuovpyio tov ADS, N enaveéétaon tov Tiu®@v hash tov apyeiov dev
delyvel kapio PeTABOAN TNG aAPYLIKNE TG, OTT®S PaiveTat Kot 6To oynua 3.16.
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EpyalAeia kal pakTikéG epapuoyEC Anti-Forensics

HashMyFiles
File Edit View Options Help

la0ad HE e

Filename MD3 SHAT

|=| goed.xt 633c83e14e880f7831e77c650eddel7 d0ffc36c62d942e69d39968e20ab52dBc2bddaef

|=| good_copy.txt 633c83e14e880f7831 77 cb30edde0 T dOffc36c62d942e69d39968e20ab52 d3c2bddasf

£ >
2 file(s)

Zynuo. 3.16 Xoykpnot tiuav hash opysiov ‘good.txt’ kot Tov aviiypdpov tov, good_copy.txt, Ustd,
onuiovpyia ADS oo dedtepo

O gvtomiopdg tov ADS pmopel va yivel oo to teppatikd pe ypnon g eviorng ‘dir /1 (oyfua 3.17).
Axopo, pmopobv vo, ypnoiponombodv epyodeio 6nmg to Streams, AlternateStreamView, Stream
Detector, ADS Spy k.a. Ta d0o televtaio mapéyovv ) duvatdtnto, eiktpapicpatog tov ADS mov

YPNOCLLOTOLOVVTOL OO TO AEITOVPYIKO GUGTNLA Kot GAAQ TPOYPELLLATOL.

H avdxtnon tov ADS yivetal pe v evtoh] ‘more < apyeio:ovoua_ADS > apyeio e£6dov’ OT®G
eaivetol kot oto oynua 3.18, 6mov 10 ADS amobnkevetan 610 apyeio secret file.txt.

45



Kedalato 3

D:M\ADS Test»dir /r
Volume in drive D is DATA
Volume Serial Number is AGBES-4AQE

:secret: $DATA

2ynuo. 3.17 Ilpofoln twv ADS oto tepuotino ue v eviory ‘dir /r’

D:\AD5_Test>more < good_copy.txt:secret > s

ype secret file.txt
file.

Zynuo 3.18 Avarxtnon tov ADS pe v evroln ‘more < good_copy.txt:secret > secret_file.txt’
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3.4 Anoxpoyn Iyxvov

210 POV VTOKEPHANLO TaPOoVGLALovTaL 600 AEITOVPYIKA GLGTNLATA T OTTO{0 KOAVTTOVV TOAAEG Atd
TIG TEYVIKES OmMOKPLYNG vV Tov £xovv avapepBet, To Tails kot to Kodachi.

3.4.1 Tails

To Tails etvon €va eopnto live Aettovpykd cOGTNUO TOV EXEL MG GTOXO TNV TOPOYT CVOVUUING GTOVG
xpnotes. Ocov apopd v amdKpuyn yvadv oto cvotnua, to Tails pmopel va gykatactabel oe €va
USB stick kot va extedeotel ot pvnun RAM, yopic vo agnvetl dedopéva otov okAnpo dicko mapd
uovo (mpoatpeTikd) o pio Kpumtoypaenuévn meployr tov USB stick. EmmAéov, petd tov teppotiopnod
TOV A€LTOVPYIKOD cvoTiuatog N v eaywyn tov USB stick ta dedopéva amd ™ pviun RAM
Swypapovial dote vo uny givorl duvarh 1 eEaymyn dedopévav PeTd amd avaivor g pviung RAM 1
teyvikdv cold boot attack [77]. Ocov agopd tnv amdkpvyn yvov oto Awadiktvo, to Tails
YPTCULOTOIEL OMOKAEIGTIKG, OPOUOAOYNON MUECE® OIKTLOL Onion Kol TPOYPAUUNTO VANPECIOV
AVAOVOUNG OVTOAAOYNC UNVOUAT®V Kot SLOUOIPAGHOD apyEiV.

3.4.2 Linux Kodachi

To Linux Kodachi anotekei dAlo €va live Aettovpykd cOoTNUO Le TOPOUOLN AEITOVPYIR OTMG AV
tov Tails. Mmopei, dnAadn|, vo ekterectel and Kamolo eEOTEPIKO amOONKEVTIKO HEGO YMPIC VO aPNVEL
iyvn oTo GVUGTNHO Kot 1] dPOUOAGYN O™ YiveTan LEG® onion routing. Qot6c0, T0 Linux Kodachi mapéyet
emmiéov ko vmnpeoieg VPN. To Linux Kodachi oe ovtiBeon pe 1o Tails dev mopéyet
KPUTTOYPAPNUEVO YDPO UOVIUNG amoBnkevons, oAAG gival KATL Tov pumopel va yivel yepokivito pe
¥PNoM EPYUAEI®V KPLTTTOYPAPTONG.

Eni)oyog

210 30 KEPGAOIO £YIVE TPUKTIKY EQPOPUOYN OPICUEVOV TEYVIKOV Kol epyaAeimv anti-forensics omd
Kké0e KaTnyopia TOV TAPOVGIAGTIKE GTO dEVTEPO KEPAANLD. AKOU, cuinThOnKay TpOTOL EVIOTIGHOD
OPICUEVAV TEYVIKMV Kot 1) AvTLETOTION TG XpNons ADS ywa andkpoyn apyeiov, kabog, o€ avtifeon
UE TIC VTOAOWTEG TEYVIKEC Wmopel va  avTpeToOmotel gO0koAd. [Mo TIC VTOAOWTEG TEYVIKEC
TaPoLG1ALoVToL YEVIKOTEPOL TPOTOL TPOGEYYIOTG GTO EXOUEVO KEQPAANLO.
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Kedalaio 4

Kepdlowo 4 Avripetomion teVIK®V anti-forensics

Ewayoyn

A@ov, TAéov, &ouv avaivbel ol Teyvikég anti-forensics kot €xel ov{ntnbei o TpdémoOg e TOV OmMOi0
emnpealovy TV Yynoeakn eykAnpatoloyikn épevva, HEveL va diepeuvnfovy TpOTol TPOGEYYIGNG TOVG
1060 pe TEYVIKA OGO KOl PN-TEYVIKA HECA. Xt TERVIKA HECOH CLYKATOAEYOVTOL AETOvpYieg TOV
OLOTNUATOG TIG 0T0iEG UTOoPEl v 0EL0TTOGEL O EPEVVITHG, MGTE VO EVTOTIGEL Tyvn epyaieiov anti-
forensics, kafdg kol iyvn opyeiov evolapépovtog ta omoia mOAVOV va €0VV KATOCTPAPEL 1
amokpupbel. Emedn), dpwg, n mpoécPoocn oe kdmolo cvuotnua dev glvar mavtote duvarr 1 dgv givan
SUVATH 1 TEYVIKT OVTIUETOMICT TOV TEYVIKAOV QLTAOV, divetarl BAor kol 6e Un-teXVikEG TPOGEYYIGELS
onwg 1 a&lonoinon mAnpoeopidv OSINT kat 1 diebpvovn g Epevvag TEPA OO TA YNPLOKE HECTL.

4.1 O porog TG EKTAIdEVONG

Mio Boactk] TPocEyylon Y TNV OVTIHETOTION TOV TEXVIK@V anti-forensics eivar m teyvikn
AVTIUETOTICY] TOVG, OMOC TOPOVCIAGTNKE G OPIGUEVO TAPUOETYILOTA TOV TPONYOVUEVOL KEPAAQIOV.
Mo v Tevikn avTIpeTOnion gival avaykaio 1 e£0KEIDOT TOL EPELVNTI UE TIC VITAPYOVGES TEYVIKEG
anti-forensics, £to1 ®ote va givar og 0o apyikd vo Tig eviomilel Kat 6T GLUVEXELR VA TIG TPOGEYYILEL
KATOAANA0, KaODS 1 Ayvol TOV EPELVNTI| UTOPEL VO OO YNGEL GTI KATAGTPOPT TEIGTNPI®V 1] OTNV
napdAenyn Toug av dev katagépel va ta evtomicel [107]. H e&oweimon pe Tig teyvikég anti-forensics
EMTUYYAVETAL, GOQDG, LEGH O TNV EUREPia, GAAY KOl TIC YVMDGEIS TOV EKAGTOTE EPELVNTI Ol OTOTEC
OTOKTAOVTOL LUE TN GLVEYN EKTOUOELON KoL EVIIEPMOT] TOV Yl TIG TPEYOVCEG eEEMEEIS GTO YDPO TNG
KuPepvoacpdieiag.

Mo v eknoidevon TOV €PELVNTOV GE TPOCOTIKO EMIMESO VLRAAPYOVY QOPEIS 7OV TAPEXOLV
TIOTOTOGEIC GTOV TOUED TNG YNPLUKNE EYKANUATOAOYING Kol OPIGUEVEG Old OVTEG TIG TICTOTOUGELC
KOAADTTOLV otV VAN TOVG Kot TeXVIKEG anti-forensics, Evd TapEyovTal Kol GEUVAPLOL TOV EOTKEVOVTOL
oe teyvikég anti-forensics. Opmg, n eknoidevon TtV gpgvvntdv gival kdtt to omoio Oo mpémetr va
TapEXETAL OO TO IOLMTIKA 1 ONUOCLH KEVTPO, EPEVVMV KOl VO, UMV AQPNVETAL TNV KPiGT TOL EKAGTOTE
€PELVNTN, OO TN GTIYUR OV THAVAOC Vo VITAPYXOVY XPOoViIKol 1 owkovopkoi eplopicpol. Emmiéoy,
dgv Tpémel v ANCUOVOOUE TG Ol AvOpmIol Umopel Vo LTEPEKTILOVV TIG YVMGELS KoL TIG TKOVOTNTEG
toug. Ot Kruger kot Dunning péoa and mepoapatikés peboddovg €dei&av 0Tt dtopa pe Ayotepeg
SUVATOTNTEG KL YVAGCELS G £VAV TOUED, TEIVOLV VO VIEPEKTIUOVY TIG IKOVOTNTEC TOVG GYETIKO UE
avtov tov topéa [108], katt mov apyodtepa ovopdotnke @ovouevo Ntavivyk—Kpodykep (Dunning-
Kruger effect).

4.2 EXpetdArenon AELTOVPYLOV TOV GUGTI|LOTOG

Y& MOAAEG TEPUTTMOGELS Ogv glvar dSuvaTh 1] AUECT] OVIILETMICT OPICUEVOV TEYVIKAOV anti-forensics kot
EMOUEVMG O EPEVVITNG TPETEL VAL YVOPILEL EVOALOKTIKEC ueBOOOVE TPOGEYYIONG TOV TEYVIKDV CUTMV.
Mo mapdderypa, n ypnon ADS eivor pio texvikn mov aviyvedeTol Kot avTIUETOTileTal QUECH UE TN
YAPNON TOV TEPUATIKOV 1 EPYOAEIDV, EVD 1 KATOGTPOON OPYEIDV 1 1| KPUTTOYPAPTON EIVOL TEXVIKES
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AvTlueTwrion Texvikwy anti-forensics

oL TOAAEC Popéc avtiuetomilovtor dvokola kol ypeialovtol pio Eppeon mpoocéyylon. Emopévmg,
glvar onuoavtikd o gpevvnTig vo Yvopilel Aettovpyieg Kot TEPLOYES TOV GLGTILOTOG Ol OTOIEG LTOPOVV
VO TOV TOPEYOLV ONUAVTIKEG TAnpogopiec. Tlapakdtem moapovsialoviol oplopuéves AELTOVPYIEC TOV
Aertovpykod cvotipoatog Windows 7ov pmopovv vo amofoldv YPNOIES Yo TNV OVTILETOTION
oplopévav teyvikov anti-forensics.

4.2.1 Mntpmo

To Mntpdo givar pia iepapynuévn Baon dedopévav oty omoia Ppickovtal amobnkevuéveg pvbuicelc
TOV Agltovpykov cvotnuatog Windows kot GAA®V Tpoypouudtov tov cuatipatog [109]. Arotekel
plo omovdaio mNyn TANPOPOPIOV Y TO GVGTNUO, GPOV O €PELVNTNG Hmopel HETaED GAA®DV va
OAVTANGEL TANPOPOPIES, OMMOC EYKATESTNUEVEG EPUPHUOYES OAAG KOl OTOUEVAPIO LTOV EVD EXOLV
ameykoTootadel 1 Slypagel amd TO GLOTNIA, CLGKEVEG TTOL £XOVV GLVVIEDEL 6TO GVLOTNA, diIKTVLA GTA
omoia €yel ouvdebel, kabmg kal apyeia Kol epapproYEG 0TO 0TToln ElYE TPOCPUTU TPOGPOCT) O ¥PNOTNG.
O A6yog ywo tov omoio yiverol ovaQopd GTO UNTP®O €ival aPevdg UEV TO YEYOVOS OTL OmOTEAEL
onNuovtikn myn mewotnpiov coe kdbe €pevva, apetépov Oe OtL pmopel vo Ponbhoel kor oty
TPOCEYYIoT OPICUEVOV TEYVIK®Y anti-forensics, a@ov mepiéyet iyvn amd EKTEAEGIUO TPOYPALLOTH TO
omoio. mBAVOV Vo amOdEIKVOOVY KOTOWL EVEPYELWN, OMMG YO, TOPASELY[O, YPNON EPYOAeimV
Kpumtoypdonong N oteyavoypapiog, oAAd kor v Vmapén opyeiov to omoia mbavév va pnv
Bpiokovtol TAéov 6TO GUGTNUA.

Ocov apopd To SOUIKA YOPOKTNPLETIKA TOV, TO UNTPOO £XEL SO dEVIPOL GTO oToio KAbe KOUPOG
ovoualetan «kAedi» (key) kot kébe kAedi umopei va mepiéyet viokAedid 1/kon Tiuég (values). O tiuég
amotelov ta dedouéva mov Ppickovral anobnkevpéva otn Pdon Kot a&lorolovvtal ond T0 GLCTNLA
Kol GAAEG epappoyés. H doun etvar mopdpown pe ovty Tov kataldymv (KAewdld) kol tov apyeiov
(tég). To untpdo amotedeital amd mévte Poaocikd kKAewd pileg (root keys - hives) [110] to omoia
mapovctdloviotl cuvontikd otov ivaka 4.1.

Hivaxag 4.1 Kieiowa pileg tov untpmov

K16t Iepreyopevo

Kabopiletl tomovg apyeiov kot 1010t Teg OV GYeTilOVTOL

HKEY_CLASSES_ROOT (HKCR) ,
He avTovg.

HKEY_CURRENT_USER (KHCU) gjfgﬁggfgﬁ xp;zsgrn- TPOTIMOELS  TOV TPEXOVTX

[eptaappdver minpopopiec oxetikd pe TO COOTNUA,
HKEY_LOCAL_MACHINE (HKLM) [ énwg dedopéva yio to vhkd (hardware) kot o
AELTOVPYIKO GOGTN .

HKEY_USERS (HKU) Opilel 1ig mpokabopiopéveg puOuicels yio ¥pNoTES TOL
- GLOTHUOTOC Kot TIG pOUIGELC TOV TPEYOVTA YPNOTN.

HKEY_CURRENT_CONFIG (HKCC) | [1epthanpaver minpogopleg oxetucd pe T tpéxovoes
- - puOLicE TOL VAKOD.
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H oo tov xiewdidv SAM, SECURITY, SOFTWARE kot SYSTEM oto pilikd wAedi
HKEY_LOCAL_MACHINE, kabmg kot ot aAlayéc o kabéva amd avtd, amobnkedovial o apyeia
otov kotdhoyo %SystemRoot%\System32\config pe avtiotoya ovopata. Ta kheldid mov oyetilovrol
HE TOV €KACTOTE GULVOESEUEVO O©TO oLOTNUO ¥pnotn kot Ppiokoviar oto plikd  KAedi
HKEY CURRENT USER, amobnkevovtot apyeio USERPROFILE%\NTUSER.DAT kot 10 apyeio
\%Local AppData%\Microsoft\Windows\usrClass.dat.

H mpoPorn xor emelepyocio Tov mMEPIEYOUEVOL TOV UNTPOOL UTOPEl va yivel pe TO TPOYPOLLO
enefepyooiog regedit.exe mov vmapyElL TPOEYKOTEGTNUEVO GTO Agrtovpyikd obvotnuo Windows.
[opakdte mapovcidlovior opiopéva KAEWLE EVOLOPEPOVTOS YOl TOV EVTOMIGUO TEYVIKAOV anti-
forensics. Eivor onuavtikd vo avaeepbel mog peta&d tov dapopetikav exdocemv tov Windows
OpPIoUEVO KAEWLA UmopEl Vo unv vrdpyovv, vo, Bpickovtal oe SpOpETIKN Béon 610 punTpdo M va
£€xovv S10QpopeTIKN ovouacia, Kobmg emiong, Kol 0Tt 0popEVa KAEWLY TOL UNTPAOOL OTHLOVPYOVVTOL
aPo¥ cuvdeDel 0 XPNOTNG OTO GUGTNLAL.

4.2.1.1 Yvokrevéc

Kdabe @opd mov ocuvvdéetar pio. GCLUGKELY] GTOV VLWOAOYIGTH, TO Agtovpykd cvotpo Windows
amofnkedel  TANPOQOPIEG OYETIKA LE TN OULOKELT OTO UNTPMO. XTIS TANPOPOPIES OVTEG
nepthappavovtal, petald aAAwmV, 0 GEPLOKOG aptOIOC TG GVOKELNC, O TOTTOG TNG CUGKEVTG, TO OVOLLO,
0 KOTOOKEVAOTNG Kot T0 povtého. Emiong, meptloufdavoviol ypovosepoyidoeg GYETIKA [LE TNV TPDTN
©OpA MOV GULVOEONKE 1 GLOKELN] GTO GUGTNHO KOl TNV TEAELTOID (OPA TOL OLVOLONKE Kot
amocLVOEINKe amd 10 cVoTNA. AVTEC 01 TANPOPOpPiEg Lrmopovy va a&tomomBodv yia v avalntnon
K0l 0VAADGT] GUGKEVMOV TTOL EVOEYOLEVIC VO TTEPLEXOVY aPYELR TO. 0TTOi0 OPOPOHV TNV LTTO dlEPELVNON
vrdOeon.

Y10 kAewi HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Enum Bpicketar 1o vmokAeldi
USBSTOR cto onoio amobnkevovtar mAnpogopieg oxetikd pe cuokevéc USB mov éxovv cuvdebei oto
GUGTN . To KA1 USBSTOR mepthappavet VITOKAELOL ™mg UOPONG
‘Disk&Ven <mpounBevtiic>&Prod_<mpoiov>&Rev_<apifudc éxdoonc™>’ omd to omoict ovTAovpE
TANPOQOPIEC OYETIKA WE TOV KOTOGKELOOTN KOl TO HovtéAo NG ovokevng [111]. EmmAiéov,
amoOnKevETUL 0 GEPLOKOC 0PlOUOC TG GLOKEVTG (v OEV £XEL GEIPLUKO aptOpd dnpovpyeitat £vag amd
TO GUOTNUA).

Y10 «iewdi HKEY LOCAL MACHINE\SYSTEM\MountedDevices amofnkedovtar mAnpopopieg
OYETIKA UE GVOKEVEC TOV €YOVV TPOGUPTIOTEL 6T0 GvoTNUa. To KAEWl avTd £xel 1taitepn onuocia,
KkaOde, pe To KAWL aVTO UTOPEL VO EVTOTIGTEL 1] XPNOT KPUTTOYPAPNUEVOV TOU®V. ‘Onmc eaiveTot
o010 oynua 4.1 amoBnkevoviol Kol KPLATOYPAPNUEVOL TOUOL TTOV dMpovpyndnkay pe to gpyaieio
VeraCrypt.
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-

Apysio  Emelepyacio [MpoPohn  Ayamnpéva  BonBeao

YmohoywotichHKEY_LOCAL_MACHINE\SYSTEM\MountedDevices
v @ Ynoloyotig || Ovopa Tomog Aeopéva 2
EEE:_EE:SRSEi'}RSSi; -'i_b] (Mpozmihoyr) REG_SZ (n Tr Sev £xe1 opLoel)
. HKEY_LOCAL M_ACHINE 7| #{47fec6a8-99cc-11eb-aldb-Bcecdbdd1dbs} REG_BINARY 566572614372797074
ML BC_D DCIDCID[;DCI ‘.’.'5]-."*{98061 36e-9c5f-11eb-aldb-Bcecdbdd1dbi} REG_BINARY 566572614372797074
HARDWARE 4]\ 77\Volumel0373ebb9-5d56-11eb-alch-8cecdbdd1db8} REG_BINARY 5f 00 3f 00 3f 00 5f 00 55 0
SAM ‘.’.'tq\??\\folume{03?3ebb3-6d56—11eb-a1c6—8cec4bd41db8} REG_BINARY 5f00 3f 00 3f 00 5f 00 550
SECURITY .?-,'{]\??\‘ufolume{xl?fec[)ﬁﬁn-ggcc-‘I leb-aldb-Beecdbdd1db8} REG_BINARY S566572614372797074
. SOFTWARE ] Adhayr Suadnc TiuRg
v SYSTEM 1
, ActivationBroker | Ovoua Twric: F 00531
ControlSet0D1 | [\72\Volume{4 Fec066-99cc-11eb-aTdb-Bcecdbd4 1db8) fo0 33
CurrentControlSet | et — F 00531
DriverDatabase | R 00550
HardwareConfig peeoeeee 56 65 72 61 43 72 79 7@ VeraCryop B cs 0
Input | |peoeoses 74 56 6F 6C 75 6D 65 54 tVvolume?zZ 00550
| |eecaeale
Keyboard Layout 1 00550
Maps i 00550
MountedDevices { LoD531
ResourceManager 1 b0 00 61
:;sgurcepollcystore 00550
00550
Select
S:ti‘p i 00550
i EOD 441
Software m_ i
State i o] 0| Fonaai
Waas W8\?"\Volumelcd47d1ab-487e-11eb-a1b5-8cecdbdd1 dba} REG_BINARY 5c 00 3F 00 3f 00 5¢c 00 441
WPA PP limnal rAdTA 167481 2211 ehoaThS-Arardhdd] dh81 REA RINARY S V) 3F (01 2 00 5 00 Y
T v < *

2ynuo 4.1 Evtormioudg kpopod touov oto kAeioi MountedDevices

4.2.1.2 Shellbags

Ta shellbags eivar KA&W01d TOL UNTPMOOL T OTOiCL TEPLEYOLY PLOUICELS Y10 KOTOAOYOVG TTOL £XOLV
avolytel 610 YPaekd TEPIPAAAOV TOL AglToLPYIKOD cvoTiuoToc Windows. Xvykekpipévo, ota
shellbags omoBnkevovtol ot emAoyég Tov ¥PNOTN CYETIKA HE TNV TPOPOA| TV apyeimv og évav
Katdhoyo (Omwg péBodoc ta&vounong, péyebog ewovidimv, TOMOG TPOPOANC), OAAL Kot
YPOVOCPPAYIOEC TOV YPOVOV TPOGPUCTC Kol TPOTOTOINCTG T®V KOTUAOY®mV avtdv. Xto shellbags
SITNPOVVTOL EYYPOPES KOL Y10 KATUAOYOLS OV €YOVV dlaypo@el amd To GVGTUA, KOO Kol Yo
KATOAOYOLG OV £XOLV TPOCTEANGTEL 8 KATolo e£mTePIKO PéGO amobnkevong. Emopévmg, axodpa kot
av €YEl KOTAoTPOQEl KATo10¢ KOTAAOYog Umopel akopo va amoderybel 6Tl vINPYE O KATAAOYOG GTO
GUGTNHO Kol O YPNOTNG &ixe TpodoPacn og avtdv, 0pol, OIS TpouvaPEpOnke, oL TANPOPOpPieC oTa
shellbags amofnkevovtar wovo epdoov o ypnotng £xel avoilel évav KatdAoyo pe TN ¥PNoN TOL
ypapwov meptPdiroviog. Ot mAnpogopiec oxetikd pe ta shellbags Bpioxoviar ota khewdd BagMRU
kot  Bags «kdto oamd 1o rhewi HKEY CURRENT USER\SOFTWARE\Classes\Local
Settings\Software\Microsoft\Windows\Shell (oo Aertovpyikd cdotnuo Windows 10).

To kiewdi BagMRU mepihapfdaver apBunpéva vmokAEdd TOv avTIoTOL0UV GE QOKEAOLS. AV 0oL
OAKEAOL £OVV VTTOQUKEAOVG, TOTE T aVTIGTOLYO optOunpéva KAEWDE TEPIAapUPBAVOLV e T GEPE TOVG
apOunuéva vrokiedid yio kabe vropakero. H doun avt) @aivetar oty oto oynua 4.2. Xto kA1l
Bags amofnkedovtar pubuicelc mov oyetilovtal pe v UEAVION TOV TEPIEYOUEVOD TOV PUKEAWMYV,
omwg to péyedog TV Kovidiov Tov apyeiov mov mepAapuPavel kol To KpItHplo Tasvounong Tmv
apyeiov. Kabe eyypoapn (vmokiedi) tov wAewiov BagMRU avtictoyileton pe plo omd Tig
apunpéves eyypapéc tov kKhedov Bags pe tnv i NodeSlot (anewkoviCeton oto oynua 4.2) [112] .
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5 Emzlzpyoortric Mntpiou

Apyeio Emelepyocio Mpofoln  Ayemnpéva  BenBao
Ymohoywrtic\HKEY_CURREMT_USER\SOFTWARE\ Classes\Local Settingsh Software\Microsoft\Windows\Shell\BagMRUNTY 12

SyncMgr || Ovopa Tumog Azlopiva
TrayNotify Qﬂ(ﬂpoiﬂﬂovm REG_SZ (n Twn Sev £zl opLaTer)
: WarkFolders )0 REG_BINARY 5200 3100 00 00 00 00 9b 51 e4 8b 10 00 4d 59 47 41 4d 45 7e 31 00
v Shilagmr{u )1 REG_BINARY §6 00 2100 00 00 00 00 6¢ 52 fd T 10 00 56 40 42 45 52 44 7e 31 00 0
e )2 REG BINARY  de 0031000000 00 00 3c 52 d6 38 10 0D 5a 6f 6f 6d 00 00 3a 00 09 0
M= 24 MRUListEx REG_BINARY 00000000 02 00 00 00 01 00 00 0O ¢ f £
0 4] Nodeslot REG.DWORD  0x00D00OKF (191)
]
10
1
MR
0
1
w2z
o
]
2
2
3 W
£ > £ >

2ynua 4.2 dopn kAerdiod BagMRU

Y7rapyovv gpyaAeio, TOL GLTOUATOTOOVY TNV TPOPOAN Tov mepieyouévov tav shellbags, émwg ta
ShellBag View, ShellBags Explorer kot ShellBagger. Ztnv gikévo mapovotaloviot To amoTeAEcHaTo
g xpnong tov epyoieiov ShellBagsView. Metd and dokiun tov mpoypdppatog ShellBagsView,
QaiveTol TMG 0TO0 g€pYOAEio oLTO Ol Muepounvieg Tpomomoinong Eekvobv amd TNV MuUEPOUNVIN TG
TEAEVTOIOG EVNUEPMOOTG TOL AELTOVPYIKOV GLOTNUOTOG, KATL 7OV dev cLUPaivel Ue TO EPYUAELD
ShellBag View. Avtd (6mwg Ba cuintnBel Topakdtom) avadetkvoel TV avaykn SOKIUAS TV epyoleimv
KOl KOTOVONGT TOL TPOTOL AETOVPYING TOLG, OAAG Kot TN (PNOTN MEPICCOTEP®V EPYUAEI®V Yo T
dwoTapmon tov omoteleoudtov. To kAewdd kot ou Tiuég tov shellbags Ppiockoviar oto apyeio
%UserProfile%\NTUSER.DAT eved and v éxdoon Windows Vista ko petd Bpickoviar Kot 6to
apyeio %UserProfile%\AppData\Local\Microsoft\Windows\UsrClass.dat.

Onwg gaivetarl oto oynua 4.3, ypnoiponowdvtag to gpyoieio ShellBagsView evtomilovue @axélovg
gpyodeiov oteyavoypagiog (OpenStego kot SteganPEG), ot omoiot éyovv mpoorneiactel aAld dev
VILAPYOVY TAEOV GTO GUGTLLAL.
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B2 ShellBagsView

File Edit View Optiens Help

= N E RN |

Path Slot Number  Last Medified Time Mode lcon Size Wind.. Windo.,  Type Slot Key Slot Modified Time  User Name *
DADummyDir 4 13/3/2021 10:34:33 . Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:34:35...
D:\Program Files\WinRar 63 13/3/2021 10:34:33 mp. ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:34:35...

D:\Program Files\jre 133 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\java 136 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\java\jre1.8.0_271 163 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\java\jre1.8.0_271\bin 166 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\java\jre1.8.0_271\lib 167 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\java 157 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\java 138 13/3/2021 10:34:33 mp Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\OpenStego 188 13/3/2021 10:34:33 mp Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:
D:\Program Files\OpenStego\lib 129 13/3/2021 10:34:33 mp Details 16 ShellNoRoam (... Software\Classes\lo... 13/3/2021 10:

D:\Program Files\SteganPEG 235 13/3/202110:34:32 mp. Details 16 ShelloRoam (.. Software\Classes\Lo... 13/2/2021 10

D:\Program Files\SteganPEG"SteganPEG Source 236 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...  13/3/2021 10:

D:\Program Files\SteganPEG!SteganPEG Source\My Project 237 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...  13/3/2021 10:

D:\Program Files\SteganPEG\PGProcessor Source 238 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...

D:\Program Files\SteganPEG\PGProcessor Source\My Project 239 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...

D:\Program Files\autopsy 27 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...

D:\Program Files\autopsy\cenfig 272 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...

D:\Program Files\autopsy'\cenfig\Medules 273 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...

D:\Program Files\autopsy\cere 274 13/3/2021 10:34:33 mp Details 16 ShellMeRoam (... Seftware\Classes\Lo...

D:\Program Files\autopsy\core\locale 275 13/3/2021 10:34:33 M. Details 16 ShellNoRoam (.. Software\Classes\Lo...

D:\Program Files\autopsy\InternalPythonModules 276 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (.. Software\Classes\Lo...

D:\Program Files\autopsy\InternalPythonModules\GPX_Module 277 13/3/2021 10:34:33 mp. Details 16 ShellNoRoam (.. Software\Classes\Lo...

D:\Program Files\Oracle 316 13/3/2021 10:34:33 mp. ShellNoRoam (.. Software\Classes\Lo...

D:\Program Files\Qracle\VirtualBox 317 13/3/2021 10:34:33 mp. ShellNoRoam (.. Software\Classes\Lo.. 13/3/2021 10:34:35... v
< >
505 item(s), 1 Selected NirSoft Freeware. http:liwww.nirsoftnet

2yniua 4.3 Ipofoli wepisyouévon shellbags ue to epyaieio ShellBagsView

4.2.1.3 MRU

Ta KAed1d kot ot Tpég mov mepieyovy ta apykd ‘MRU’ (Most Recently Used) dnAcdvovv Tig mio
npoceoteg evépyeles. [apoamave Eywve avapopd oty Tiw MRULIStEx 1 ontoio, dnAdvel ) celpd pe
Vv omoio. TPooTmELdoTNKAY Ol vrokatdioyol. 'Etol kou to mpoypdppato tng covitag ypopesiov
Microsoft Office, n omoia Ppioketon mpoeykateotnuévn o€ mOAEG €kdooelg tov Windows,
amToONKEVOVY GTO UNTPMOO TO TO TPOCPUTO avoryuéva apyeia oto kAl ‘File MRU’ pe v minqpn
Sadpoun pog to apyeio avtd. Me avtdv tov Tpdmo pmopel vo, amoderydel n TpdSPacr o KAmO0
apyeio evdloeépovtog, kabdg kol n Torobecio avTod 610 GVGTNUA N 6€ KAmowo eEMTEPIKO HECO
amobrkevonc. Xtoo Windows 10, to khewdl File MRU vy kdBe mpoypappa Bpioketonr otn Oéom
HKEY_CURRENT_USER\SOFTWARE\Microsoft\Office\xx.x.\ovoua_mpoypduuarog, 6mov xx.x o
apBudg £xdoong g ocovitog Microsoft Office. T'a mopdderypa, 1o kAewi File MRU ywo to
TPOYPOLLLOL Word OV Microsoft Office 2016 Bploxeton ot 0éom
HKEY_CURRENT_USER\SOFTWARE\Microsoft\Office\16.0\Word\File MRU.

‘Eva KA1l Waitepov EVOLLPEPOVTOG glvan T0
HKEY_CURRENT_USER\SOFTWARE\Microsoft\Windows\CurrentVersion\Explore\ComDIg32
670 omoio amofnkevovtol puOpicelg oxeTIKA pe Ta Tapadupa SIEAOYOL TOV AVOiyoVV TO TPOYPELLLLOTOL
Yo dvoryua 1 amodnKevon apyeimv:

< CIDSizeMRU: TIepthapupavel minpogopiec oyetikd pe to uéyebog tov mapdbvpov Sarldyou
7oV €€l avoitel Kabe TpoypappLo.

« OpenSavePidIMRU: Ilepihapfdvel vToKAEO1d TOV AVTICTOLOVV GE EMEKTAGEIS apyeimv Kot
KGOe éva omd ovtd mepiEyel apyeio o, omoion £yovv avoryytel N omobnkevtel pe ypnom
mapadvpov doddyov [113].

« LastVisitedPidIMRU: Kataypdeet To mpoypdppata pe to onoia dvoi&ay ta apyeio 6To kKAEWL

OpenSavePidIMRU [113].
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« LastVisitedPidIMRULegacy: Ot Tyuég tov eivon mapdpoteg pe tov LastVisitedPidIMRU.

Me ta mapandve kAewdud diveton 1 duvatdtnta aviyvevong epyaieimv anti-forensics kot ta opyeio wov
avolav M amobnkevoav, OTMG, Yo TAPASELY LD, EPYOLEIN OTEYAVOYPOPIOG TO. OTOL0 YPTCULOTOLOVV
TapaBupo S10AGYOV Yo ETIAOYT POPEQ, OAAG KOl Y10 TNV a0 KEVGT) TOV GTEYUVOYPUPT LATOG.

4.2.1.4 OpenWithL.ist

Evdwapépov TaPOVGIALEL Kot T0 KAE11
HKEY_CURRENT_USER\SOFTWARE\Microsoft\Windows\CurrentVersion\Explorer\FileExts\.xxx\
OpenWithList, 6mov 1o .xxXx avticotyei o€ kataln&elg apyeimv.  Xto kAWl avtd mepéyoviat TYES ot
omoieg ONADVOLY TO TPAYPOLLLO [LE TO OO0 TparyaTomomOnke TpoOcPacn o apyeio e TNV KATIANEN
7oV VIodNAGVETAL 0T Béom ‘. xxx’. Emiong mepiéyetan ko n tiw MRULIist 1 omoia dSnAdvel T cepd
xpnong tov mpoypauudtov. ‘Etol, 610 oynua 4.4 gaivoviol gpyaieion mov ypnoipomomOnkay yuo
EQUPLOYY GTEYAVOYPOPIOG G apyela EKOVAG Le KOTAANEN .jpg.

£ Emelepyootic Mnmpuwou

Apyeio  Emelzpyooioc Mpefolni  Ayomnuéve BonBoo
Ymohoyioti\HKEY_CURRENT_USER\SOFTWARE\Microsoft\Windows\ CurrentVersion'\ Ex plorer\FileExts\ jpg\ O penWithList
ini A | Ovopa Tumog AeSopdva
.fpa Qﬂ(ﬂpoz’l‘rﬂxoyﬁ) REG_SZ (n TN Sev Exz1 opLoTed)
=0 ab)a REG_SZ Microsoft.Windows.Photos_Bwekyb3dgh
::;i ab]p REG_SZ agbfedc
il ab| ¢ REG_SZ Picsel.exe
jar abld REG_SZ Timestomp-GlUl.exe
Jfif ab|e REG_SZ BulkFileChanger.exe
Jpe ab)f REG_SZ Hide'n'Send.exe
Jjpeg ablg REG_SZ SteganPEG.exe
v Jjpg ab] REG_SZ TrIDNet.exe
.. | OpenWithList ablj REG_SZ Xiao_Steg.exe
OpenWithProgids ablj REG_SZ JPEGsnoop.exe
UserChoice ab| MRULIst REG_5Z ajcgfibde
Jps
Js
Json
Jxr
Jedc
Adb
JInk
leg
v v
< > £ >

Zynuo. 4.4 Eviomiouog epyoleiwv areyavoypapiog oto kleidi OpenWithList yia opyeio JPG
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4.2.1.5 Application Compatibility

To ShimCache, 11 aAiidg AppCompatCache, eivar évog pnyoviopdc tov Windows o omoiog
e€ac@arilel ) copPaToTNT TOV EQPAPUOYDOV UETAED TOV EKOOGEMY TOL AEITOVPYIKOV GUGTHIOTOS
Windows [114]. H TN AppCompatCache Bpioketon 01O KAEWO1
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Session_ManagenAppCompatCac
he ka1 Teprlopfavel TANPOPOPIEC GYETIKA LLE TPOYPAUUOTO TTOV EXOVV EKTEAEOTEL 1] Exovv TPOoPAnOei
péom g e&epebivnong apyeimv, Omwg TN 0€om TOv EKTEAEGILOVL OpyElOL GTO GVOTNUO, TNV TLO
TPOCPOTN YPOVIKN GTLYUT TPOTOTOINGCTG KO Lt TLUY] TOV ONADVEL av TO TPOYPUUPA EXEL EKTEAESTEL 1)
oyL.

Avalntdviog 6to pUNTPdO OVOLOTO (POPNTOV EPUPUOYDY OV EYOVV EKTEAEGTEL GTO CVGTNUO OO
KATO10 eEmT1EPKO uéco amofnKevong, BAémovpe EYYPAPEG oT0 KAEWO1
HKEY_CURRENT_USER\SOFTWARE\Microsoft\Windows_NT\CurrentVersion\AppCompatFlags\
Compatibility Assistant\Store. Ot tég oe avtd t0 KAl éxovv ®¢g dvoua TV TANPN Sladpoun
TPOYPOUUATOV TOV £(OVV EKTEAEGTEL GTO GUGTN LA

4.2.1.6 FeatureUsage

To Aetrtovpywkd cvotuo Windows 10 sionyaye ™ Aettovpyio FeatureUsage n omoio amoBnkevel oto
UNTPOO TANPOQOPIEG TYETIKA UE €QUPUOYEG OTav Ppickovtal otn Ypouun epyaciov (taskbar) [115].
Ov  mnpoeopieg avtég Ppiokoviaw oe mEvie  VROKAEWd kATt® omd TO  KAEWI
HKEY_CURRENT_USER\SOFTWARE\Microsoft\Windows\CurrentVersion\Explorer\FeatureUsage
Kot Topovctdfovtal cuVORTIKA otov Tivoka 4.2 [115-116]:

4.1 Yroxkieiora oro kieroi FeatureUsage

Kiedi [epieydpevo

AppBadgeUpdated [IMB0o¢ oAhay®dV TOV E1KOVISIOV EPAPUOYNG GTN YPOLLY| EPYOCIDV.

AppLaunch I 00¢ eKTEAEGEDV KOPPITOMUEVNC EPAPLOYNG OTT] YPUUUN EPYACLDV.
AppSwitched ITAN00G aploTEP®Y KAIK GE EPAPLOYEC OTN YPOUUT EPYACLDV.
ShowJumpView [1M00¢ de&1dV KAIK O EQUPLOYEG OTT| YPOLULUT EPYACLDV.

TrayButtonClicked HMG(?Q apwrspd?v KMK Gs’ksnoupyi,sg ™G YPOUUNG €pYacidV (poAot,
gpyooieg, ew0omomoelg, avaintnon kot Evapén).
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Amo o mopandve kiewdid to AppSwitched gival avtd mov umopei va a&lomombel yio Tov eviomioud
epyoleiov anti-forensics mov €yovv eKTEAECTEL GTO GUOTNLO

4.2.1.7 Kigiowg Epapuoywmv

Ta kKAeWd18 TOL dNUIOVPYOVV TO EYKATEGTNILEVO TTPOYPAULATO GTO GOGTNLLA TAPEXOVY ETIOTG YPTOLLLES
TANPOQOPIEC TOL UTOPOVUE Vo AVTAGOVUE OXeTKA pe apyeio. o mapddetypa, Onmg avaeépOnie
TOPOUTAV® OYETIKG pe ta kAewd MRU, to mpoypdupato g covitag ypageiov Microsoft Office
amoONKEVOLY TANPOPOPIES OYETIKA HE TA E£YYpOQE TOL EYXOLV OVOIEEL YPTOLOTOIDVTHG T
mpoypappate avtd. Eniong, to mpdypappe cvpnieong apyeiov ko pakéiov WinRAR, kataypdoeet ta
GUUTIEGUEVOL apyela OV &youv pofAnBel He anTo, 610 KAe1ol
HKEY_CURRENT_USER\SOFTWARE\WinRAR\ArcHistory.

Daivetal TG 1 YPNON TOL TPOEYKOTEGTNUEVOL TPOYPAUUATOS TPOoPoins ekdvav twv Windows 10
dnpovpyel eyypapég 6To PUNTPDO. ZuyKpivovtag 600 GTIYUOTLTO TOV UNTPDOL, VA TPV TNV TPOPOAN|
QoG eOVOC UE KoL €vo, HETA TNV TPoPOoAn Tng €KOVOG, WITOPOVUE VO dOVUE TG dNUIOVPYoDVTOL
vrokAewdd  kor  Tég  oto  kAewi HKEY CURRENT USER\SOFTWARE\Classes\Local-
Settings\Software\Microsoft\Windows\CurrentVersion\AppModel\SystemAppData\Microsoft.Windo
ws.Photos_8wekyb3d8bbwe\PersistedStorageltemTable\ManagedByApp. Xvykekpyiévo, KAT® oo
tov kOuPfo ManagedByApp omuiovpyodvtor kAEWOIE TG Hopeng {XXXXXXXX-XXXX-XXXX-
XXXX-XXXXXXXXXXXX} (6mov kabe ‘X° évo dekaeEadikd Yyneio) Kol amoTteAoVV UOVOSIKA
avayvopoTIKa 0Ttmg onetkoviletatl oto oyfua 4.5. Kdbe tétoro khedl dnpiovpyeitan yio kabs apyeio
gwovag kot Pivieo mov vmhpyel otov KatdAoyo Omov Ppiokdtov 1o opyeio Otov dvolge pe TO
TPOYpouUa TPOPOANG EkOV@V (Kot Y10, TO 1010 TO apyelo), Kot paivetal Tmwg vIapyet Eva 0ptlo péypt 30
eYYpopéc. Xe kabe khedi amobniedovral mg Tipég, uetal&ld aAlwv, n TAnpng dadpoun g BEong tov
apyeiov Kot o ypdvog Tpomomoinong ¢ eyypaens. To KAEWd ovave®VOVTOL LE TO GVOLYHO €VOG
ENOUEVOL apyelov EIKOVOG KO TOPALEVOLY OKOLLOL KO LLETA OTO ETOLEVT] EKKIVION TOV GLGTNLLOTOG.

L Emzizpyaotric Mntpuiou

Apyzio  Emelzpyooic lMpofohn  Ayomnpéva  BonBawo
Ymohoyioric\ HKEY_CURRENT_USER\SOFTWARE' Classes\Local Settings\Software\Microsoft\Windows\CurrentVersion\ AppModel\SystemAppData\Microsoft. Windows.Photos_Swekyb3
: Microsoft. Windows.PeopleExperienceHost_cwinTh2toyey & ‘Ovopa Tomog AsSopéva
v Microso.Ft.\'\.."ir1dows‘Photns_Swek)rdeSbbwe a_b] (Mpozmoyr) REG_SZ (e} ev éyzLopioTed)
ApplicationFrame 2| Flags REG_DWORD Ox0DODDD0 (4)
HAM - ) LastUpdatedTime REG_BINARY 1b 1d d2 3c 69 4b d7 01
PackageStateRoamingCollectionld i
PersictedPickerData 84 Link REG_BINARY 011402 00 00 00 00 00 <0 00 00 00 00 00 00 46 4c 00
v PersistedStorageltemTable 28] Metadata REG_SZ 28
CurrentWorkingDirectory "_"]PackageFamiI)rName REG_SZ Microsoft.Windows.Photos_8wekyb3d3bbwe
o ManagedByApp 4| SystemVisible REG_DWORD 000000000 (0)
~ | {120D39B3-3AAT-44BB-BCT2-FT6ATT6B3842}
{27F04763-CAED-43E7-BE22-85CAD430D440}
{2CAOGE29-B236-472E- AF33-DT24F2715130}
{2ECTA330-F2C3-439D-ATES-31B5E2DBCFTa}
{30DCABAE-2372-45C1-916F-82C6D482F6CE}
{35637C3C-5ATF-40BS-837A-CDBCSF57CBCF}
{3A1808B7-DCB1-4A87-94EA-BDO1EGSTAA4}
{402FBO0C-1EDE-43A6-A7T90-090104F0A15D}
{40704BFE-ABCS5-4BTA-9245-5B1E34AFESFT}
{509F181B-DD00-4COE-ACHA-2701FEAFA483}
{3BCTFO67-B&19-4FD3-A2B4-83CA15528EB2}
{3C47693F-9351-40B1-B515-D775FFC3C8D6}
{5DAB352E-ATI4-4535-B304-6BD2010ABGCT}
{5DF5F0C4-5AF6-473E-5B2C-37C300500005} v
< > < >

Zynuo. 4.5 Yrorieioid oo kleidi ManagedByApp mwov avtiotoryody oc opyeio.
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4.2.2 Apyeia GuGTINNOTOG
4.2.2.1 Thumbnails

To Aertovpyikd cvommuoe Windows datnpel apyela mpoowpvig Uviung He [Kpoypapies eovev
(thumbnail cache), éto1 ®ote va emtayvdveTal 1 SOSIKAGIO POPTOONS TOV KOTOAGY®OV GTO YPOPIKO
nepPdArov. Znv ékdoon Windows XP ta apyeio avtd Ppickoviol 6tov 1010 KaTdAoYO e TIC EIKOVEG
ka1 ovoudlovtav thumbs.db, evd amd v €kdoon Vista kol UeTd To pyelc. TPOCOPIVAG UVAUNG
LIKPOYPAPLOY dtatnpovvTol o¢ pio KEVIPIKN tomoBeoia, GTOV KatdAoyo
%userprofile%\AppData\Local\Microsoft\Windows\Explorer, 6mov ka0 apyeio £xel dvopo Tov TOHTOL
thumbcache xxx.db, pe ‘xxx’ évav apBud mov cvpPoirilel to péyioto péyebog Tmv Saotdoemv TV
pipoypapiov [117]. Zmv idwo tonobesio Ppiokovtor kot ta apyeio iconcache xxx.db oto omoia
amofdnkevovtol LKpoypapieg Tmv eiovidimv mpoypappdtov. H a&io avtdv tov apyeiov éykettot 6to
OTL dlatnpovv ukpoypopieg amd edveg Kol TPOYPAPpaTo TO. Omoict OgV VIAPYOLV TALOV GTO
ovotnua. ‘Eva epyodeio pe 10 omoio umopovv vo mpoPinbei to mepieyodpevo TV apyeiov
thumbcache xxx.db kot iconcache xxx.db givon to Thumbcache Viewer.

4.2.2.2 Prefetch

YKkomdg tov prefetching givorl 1 emitdyvvon ¢ S0dKaGiog EKTELECTG TPOYPAUUATMOV POPTMVOVTUG
TOL WO LYV YPNCILOTOIOV eV Tpoypaupate ot pviun RAM [118]. Ze kdBe apyelo prefetch, mov
dnuovpyeitot yio. KOs TPOYPOO TOL £XEL EKTEAETTEL, amobnkevovTal TANpoPopieg OTMS To TAN00C
EKTEAEGEWDV TOV TPOYPAUUOTOC, 1| DPO KOl UEPOUN VIR TNG TEAEVTAING EKTEAEONC, 1| TANPNC Oladpoun
PO TO €eKTEAEOIUO apyelo, evd, Yo k0be ekteAéoyo amobnkevovior kot GAlo apyeic mov
ypnowonomnkoy ond to mpdypappo. o v mpoPforn tov opyeiowv prefetch pmopei va
ypnowonombel 1o gpyareio ypapuol mepifariiovioc WinPrefetchView M to epyodeio ypouung
evtoh®v PECmd.

4.2.2.3 Jump List

Ta Jump Lists (Aoteg cuvtopedoE®V) gival MoTeG TOV S10TNPOVV TO TPOYPELLOTO KOl TEPLEXOVY TA
o TPOCEUTH aVTIKEIPEVD oTo omoia giye mpdoPacn 0 ¥PNOTNG HECH OVTOV TOV TPOYPULUUATOV
[119]. AxOpo kot av O YPNOTNG OMEVEPYONOUGEL OVTH TN AELTOVPYID TO GUGTNUO KOTOYPAPEL
(QOKEAOVG TOVG OTOIOVG TPOOTEANGE O YPNOTNG. L& MEPIMTMON TOV dYPOPEl 0 QAKEAOG amd TO
CUOTNHO OlyPAPETAL KOL T) OYETIKN EYYPOPN, OU®G OTNPOLVTOL Ol EYYPUPEG (QOUKEAWDY TOL
Bpiokovtav o€ Kamowo eEmteptkd amobnkevtikd péco otav Tpoonerdotnkoy. H Asttovpyia avtn eivoan
drféoun amd v ékdoon Windows 7 ko petd, ko ta apysio jump lists fpickovtol 6tov kKatdhoyo
%APPDATA%\Microsoft\Windows\Recent\AutomaticDestinations\.

4.2.2.4 Hibernation file

Mo vo emrtevybel m emavo@opd TOL CLGTAHOTOG OTNV KATACTOON 7OV PPLoKOTAV TPV TNV
adpOVOTOINGT TOV, 1 TPEYOVCO KATAGTACYT TOV EMEEEPYAOTN Kol TO TEPLEXOUEVO TG uvnung RAM
amodnkebovTol 6To oKkANPO dicko, oe va, apyeio ue ovoua pagefile.sys [120]. To apyeio pegafile.sys
dlotnpeitat 6Tov oKANPO 6icko PEYPL TNV ETOUEVT] AOPAVOTOINGT] TOV GUOTHUATOS. ATTO TN GTIY U TOV
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mePLEYEL TO. dedopéva TG Wvnung RAM amotelel pio ypriiown mnyn mewotpiov, kabhg moapéyet
gpnuepa dedopéva ota omoia daopetikd Bo NTav advvato vo Exel TpoOGPacn O EPELVNTNG. XTO
oVOTNHA, TO opyeio avtd omoBnkevetar otov PIKd KOTAAOYO OmOV €Vl EYKOTEGTNUEVO TO
Aertovpykd cvotnua (C:/).

4.3 Live forensics

210 TpdTO KePAAao €ywve pio cOVIOUN avapOPAE Yo TOLG TUTOVS GLAAOYNG dedopévav amd Eva
vroloylotikd cvotnua. H cuiioyr| dedopévev anotelel éva and to Pacikd otddia TG pELVNTIKNG
Sl0d1KaGI0G Kol TPOYUOTOTOLEITAL OTOV TO GUOTNUO Eival OTEVEPYOTONUEVO T)/Kol OGO €ival og
Aertovpyio. Xe €vo ovotnua to omoio Ppioketal oe Agrtovpyia givar duvath 1 GLAAOYH TINTIKOV
dedopévov and ) uvniun RAM, 6mmg Kodtkol kot KAEWIE KPLTTOYpAeNonG, SL0dIKTUOKEG GUVOEGEL,
pnvopato amd cvvoptdieg, kAT [121], kaBdg kor to wINTKG dedopéve amd TO UNTPAOO GTO
Aertovpyikd ovotnue Windows. EmmAéov, av 1o cvotnua eivar cuvdedepévo oto cloud 6mov o
YPNOTNG OTOONKEVEL dESOUEVD, O EPEVVITNG UTOPEL VO EXEL TPOGPOOT) GE QT TO SEGOUEVA GTO, OTTOL0L
VIO dAAeg ovvOnKkeg, xwpig TN cvvepyacia Tov ypnot Ba eixe dvokola mpoGPacn Kot mBAVOV va
EPYOTOV OVTILETOTOG LE TO EUTOSIN TOL OVAPEPOENKOV GTO TPMTO KEPAANLO, dNAOOY TEYVIKA Kol
vopkd {nrhpata mov oyetilovtal pe Ty Tpocacn e dEGOUEVE TOV VEPOLG,.

‘Evag axopa modd Pacikdg Adyog avdAvuong evog CLGTAUOTOS GE Agttovpyia eivar M Tapdkapym g
Kpumroypagiag. Xt pviun RAM PBpiokovior kiedid kpumrtoypdonong to omoio pmopovdv vo
avakTnOovv Kot vo, ypnoipomombovy yio Ty amokpurtoypdenomn dedopévay [122]. Emmiéov, otav o
YPNOTNG OVOLYEL EVOL KPUTITOYPOAPTLEVO OPYELD, 1) ATOKPVTTOYPAPTLEVT] TOL LOPEN 0mobnkeveTal ot
pviun RAM, emopévag givol duvatr n ovakTnon tov apyeiov 1 Tunpdtev owtov (og tepintwon 6mov
péEPog Tov Exel emeyypael and dAlo dedopéva). Téhog, to dedopéva evOg oKANPoH 6icKov 7oL
mapéyel  Kpumtoypdenon o€ emimedo  hardware  (self-encrypting drive - SED) eivau
ATOKPLTTOYPUPNUEVA 0G0 TO cVGTNUA Ppicketol o€ Asttovpyia, kATl oL cvpPaivel kot otV
TEPIMTOON KPLTTOYPAPNOTNG OAOKANPOL TOL SioKOVL HE YPNON AOYICHIKOD. TNV TEPIMTMOOT TOV
dnovpyod tng oeAidag Silk Road, Atyo mpv ) cOAANYTN TOV, O1 TPAKTOPES KATAPEPAY ATOCTMOVTOS
TOV TNV 7TPOCOYN VO TAPOLY TOV @OpNTd TOL VLTOAOYIOT O0C0 PPloKOTOV Ge  AglTovpyia,
TOPOUKAUTTOVTOG UE QLTOV TOV TPOTO TNV KPLITOYPAPNGN TOL JICKOL Kol AIOKTOVIOC TPOGPOoT) G
pio TANO®Pa amOSEIKTIKOVY OTOLYEIV OYETIKA e TIG Opdoelg Tov [123].

4.4 Epyoieia

H Peitioon tov epyoreiov pmopei emiong vo cOUPAALEL OTNV TEYVIKN OVTIUETOTICN OPICUEVOV
teyvikav anti-forensics. ' mopdderypa, ol embioelg o€ epyaieion avaAvoNG TEGTNPIOV UTOPOLV VO,
amo@evyobV pe T KOADTEPT Ol0YEIPION CLUTIECUEVOVY OPYEI®V, Y10 TNV AVTILETOTION apyEinY zip-
bombs [124], kaBdg kot pe TN ¥pNon anodoTkoéTEPOV PeBOS®V Yo TNV AVAYVOPICT] TOV TUTOL TMOV
apyeiov. Ot Amirani, Toorani ko1 Beheshti npotewvav pio pébodo pe ypron pnyovikng pabnong yio
TNV aVOyvmdpLon Tov TOTOV €vOG apyeiov, n omola eivor aveEdptnTn Amd TNV LROYPAPN KOl TNV
emEKTAOT TOL opyeiov kot faciletan pévo ato mepleyoduevo tov [125].
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TTopapévovtag ota gpyoieion sivor onuaviikd vo avagepBel m avaykn ypnong uio mwowkiiiog
apoypappdtov. [Hopd to yeyovdc 6t coviteg epyoieimv yio €yKANUOTOAOYIKY OovdAVGT, OT®S Ol
Autopsy, EnCase kot FTK, moapéyovv moAAEG SLUVOTOTNTES YO TNV OVIXVELGN OPICUEVMV TEXVIKDV
anti-forensics (6nmg N acLUPOViE. KOTAANENG KOl VIOYPAENS €VOG apyeiov M| N KpvmToypapia) dev
KaAOTTOLY OAES TIC TBAVEG TeYVIKES. [ avTtd To AdYO, 0 gpguvnTrg Tpémel va yvopiletl Ta dbéoiua
gpYOALelD TOV VITAPYOLV KOl EWOIKEVOVTOL GTOV EVIOTIGUO N TNV CVTILETAOTION OPICUEVOV TEYVIKMOV
anti-forensics, omwc n aviyvevon ADS, 1 aviyvevorn oteyavoypapiog, 1 aviyvevon rootkits k.o H
avaykn ypnong pog TAnBdpag epyoieiov agopd kot to epyaleio wov mapéyovv TV 1010 AgtTovpyia,
amo TN OTYUN Tov SPopeTikd epyaieio mbavdv va Tapdyouy SPOPETIKE OMOTEAEGHOTO Yio TV
Ol evépyela, KaTL TOL OPEiAETAL OTY OLPOPETIKY] VAOTOINGT Kot Agrtovpyia tov gpyaieiov. [a
TapAdEYHa, OMMOC ovapépOnke TopOmAvVe, KOTA TN SoKUY o000 TPOYPAUUAT®V TPOPOANC TmV
shellbags mopoatnpnOnikoy dapopég oToV ¥POVO TPOTOTOINGNE TOV EYYPUP®Y, KAODC 6TO &vo amod
aLTA Ol YPOVOL OPIGUEVAOV EYYPOODOV NTOV OPYIKOTOWUEVOL OTN ¥POVIKN oTiypr] Omov £€ywve 1
TEAEVTAIO EVIUEPOOT) TOV GUGTHLATOG.

4.5 Mn-tgyviki TpocEyyion

oupmva pe tov Brian Carrier 1 gpguvnTikn dadikacio Oo mpémel va otpagel o€ Quotkég nuebodovg
OTMG GLUVEVTEVEELS KOl OVAKPIGELS, TPOGEYYIOT] KOVIIVMY TPOCSAHTMY EVOG VIOTTOV, TOPAKOAOVONON
g TNAEPOVIKYG emKoveVviag kot 1 eykatdotaon keylogger otov vmoAoyiot tov vrdémtov [126]. H
GvtAnon TANPOPOPLOY HECH OTO OVOKPIGES KOU OO TNV TPOCEYYIoT) KOVIWVAV TPOCOT®V VOGS
VOTTOL £Y0VV cLUPaAEL oty e&yviaoT VToBEcemVY, OTMOC GTNV TEPITTMAN OTOL Ol UPYES KATAPEPUY
VO TEIGOLV TOV Y10 EVOC VTTOTTOV Y1 EUTPTGHO VO ovaadUicel pio EQapOY EVIOTIGUOD TOL VTN PYE
EYKOTECTNUEVT] OTO KIVITO TOV, PEGM TG omoiag Ba ftav og BEon va evtomicovv v tonobecio Tov
VROTTOV TNV OTIyUn Tov eumpnopov [127]. Qotdéco, N mapokolohOnon TOV cLUVOLIMGV Kol 1
gyxotaotaon keylogger 6tov vToloyioth Tov VIdTTOL THAVOV Vo Tapaflalovy VOLOLS TTOL APOPOVY
NV WBOTIKOTNTO TOV ATOUOV Kol Vo, dnpovpyody Mowkd kot vouikd mtuoto. Emopévac, tétoleg
evépyeleg eival ePIKTEG 6€ ETALPIKA TEPPAALOVTO 1] OPYAVIGLOVG OOV SNAMVOVTOL PNTO GE TOALTIKEG
oT1G omoieg ot epyalOUEVOL KAAOVVTUL VOl GUVOLVEGOVV.

45.1 OSINT

OSINT (Open-source intelligence) sivar mAnpogopieg mov vrapyovv erevbepa dwbéoipeg and
dnuodeteg Tyég omme 1o Aladiktvo, Tig dnuocteg Piilodnkeg kot Tig epnuepidec. Ot TANpoPopieg
aVTEG aELOTOLOVVTOL OTO TOVG EPEVVNTEC KOL UTOPOLV VO ¥PNGLULOTON0o0V Kot Yo TV TPocEyyion
vroBécemv oTIC omoieg ot teyvikég anti-forensics amoteloOV eumddlo, OTMG otV TpoavapepHeica
vobeom Tov dnuovpyod g totoceridag Silk Road. Kabbg 1 1otocerida fpiokdtay 610 avdVLHO
diktvo Tor, ol ¥PNOTEC YPNCOTOOVGOV WYEVIMVUUN KOl Ol GUVOAANYEG TTPOYLOTOTOOVVIOV |LE
bitcoins, o evtomoudc tov 1WBOKTATN TG oeXidag fTav dvokoAn. Qo1dc0, 0 EVIOMIGUOS TOL
dnuovpyod Paciotnke oe mAnpogopieg OSINT ot omoieg Nrov dwwbéoueg pe avalntnoelg oto
Awadiktoo [128].

e épevva tovg, ol Kanta, Coisel kat Scanlon peiétmoav v wpoontiky] a&lomoinong minpopopiov
OSINT y10 10 omdoyo KodK®V TpocPacng kot kpurtoypdenong [129]. H pedém tov cvvnbeiov
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TOV YPNOTAOV GYETIKO LE TOVG KMOKOVG TPpdcsPaocng deiyvel mwg éva UeydAO HEPOG TOV YPNOTOV
EMAEYEL KOOKOVG TPOGPAoNG TOL TTEPLEYOVY TPOCMOTIKE SESOUEVA 1] EVOLAPEPOVTIA TOV YPNOTN, DOTE
va givor dvvatn M €dkoAn avakinon tovc. Amd €pevvo, mov mpaypoatonoinoce 1 Google to 2019
TPOEKLYE TG TO0 59% TV GLUUETEXOVTOV YPNOLLOTOOVCE MUEPOUNVIEG, OVOULOTA GULYYEVODV,
Katowdimv N 1o dkd Tovg ovopa [130]. Evad Ba mepipeve kaveic Tmg 1 xpnom 1060 amAdV KOSKMV
cuvavtdral pOvo 6€ KOovg ¥proTeg NTav Kot 0 Adyog Tov 001 ynce 611 GOAANYN Tov YdKep Jeremy
Hammond, agod o k®mdikds mpocPfacnc Tov ftav o dvopa ¢ yatog Tov e mpodbepo ‘123° [131].
Emopévog, n minpoeopieg OSINT pmopovv vo, amoteAécovy €va XpNoo epYareio Yo TNV gVpeEoT
Kodkdv mpdcPacng pe m dnpovpyia amoterecpotikodtepwv emifécemv Ae€uol yio kdbe otdy0
[129].

4.4 AvOpomvog mapdayovrag

O mAnpogopieg OSINT kat n vedBeom tov Jeremy Hammond pog 0dnyovv oto 8épa tov avBpdmivovu
TOPAYOVTA KO, GUYKEKPIUEVO, GTO GOAALATA KOl TIG TAPUAEIWELS MG OMOTELEGLO TOV TEPLOPIGUEVMV
YVOGEDV EVOC ATOWOV, TNG AdLVOUING VTOAOYIGHOD OAMV TOV TOAVOV TOPAyOVI®V, OAAN KOl TOV
avOpMOTIVOL YaPOKTHPA.

4.4.1 Eninedo yvaroewy

Towc kaveic va avapével Tog To NAEKTPOVIKE gYKAN 0T, OTmG N Tapdvoun tpdcsPacn N 1 enifeon ot
£éva GUGTNUO, TPAYHOTOTOOVVTIOL OMOKAEIGTIKA OO GTOUO. LE GPIOTEG TEXVOAOYIKEG YVMGELS, E
ATOTELEGILO O EVTOTIGIOG TOVG VO, AOTEAEL TPOKANGN. 6T000, aVTO deVv glval KATL TOV 1GYVEL TAVTO.
O O6pog «script Kiddies» avoagépetar o GTopo, mOL YPNGIUOTOOHV ETOUN EPYOAEiD. Yo Vo,
TPOYUATOTOI GOV EMOEGEIC GE CLGTNUATO YOPIC, OUWOC, VO EYOVV OIOUTEPES YVADGELS GYETIKA LIE TOV
TPOTO AEITOVPYIOG TOVG KOl YWPIG EMIYVMOOT TOV EMATAOCEDV TOV TPAEEDV TOVG KOl TOV 1YVAV TOV
anvovy miocw Tovg. Emmiéov, n vmokionn dedopévav, 6Tav auTh YiveTal ECOTEPIKE EVOG OPYAVIGHOD
N etopegiog, N 1 KATOY TOUSIKNG TOPVOYPAPiag Umopohv vo Tpaypatonombodv omd dtouo pe
0TO100NTTOTE EMAYYEAUATIKO VTTOPaOPO.

4.4.2 AotdaBunror mapayovreg

AL, aKOUO KOL OTIG TEPMTMGELG OV TA NAEKTPOVIKA EYKANOTO TPUYUOTOTOLOVVTOL OO (TOLM LIE
GP1LoTEG YVOOELG TANPOPOPIKNG, Ba Tpémet va Aapfavetal vdyy 1 mepintwon avOpodrivov Adbovg Kot
TOUPOANYEDY TOV OPEIAOVTOL GTNV AOLVOLIC VITOAOYICHOD OA®V TV Tapouétpmv. o mapddetypo,
omm¢g mpoovapépOnke, 0 EVIOMIGUOS Tov dnuovpyold ¢ wotooeridac Silk Road, éywe omd pia
avAPTNOT TOL ¥PNGILOTOLOVTAS TO Wevddvouo altoid, kai divovtag tnv mpocwmiky tov devbuvon
email yio va {ntoetl cupPovrég oyeTikd pe v 16T0cEAda Tov. Tlapodio mov N apyIKn AvapPTNGT TOL
glye dlaypo@el, TopEUEIVE MG ovaPopd o pio oyetikn amdvinon [128].

Ao €vo TOpAdEIYUO OMOTEAOVV Ol AEITOLPYieg TOV cvotnuatog. Omwmg eidape, vrEapyovy TOAAEG
Aertovpyieg TIC omoieg Pmopel vao EKPETOAAEVTEL O €PEVLVNTIG YLOL TOV EVIOMIGUO 1) TNV TAPAKOLYT
Teyvik@V anti-forensics. 1o untpdo pmopel koveig va Ppet ixvn apyeiov Kol TpoypuuudTov Tov
£€YovV eKTeEAECTEL GTO GVOTNUA, OOCKOPTIGUEVE GE dLapopa KAEWE. EmumAiéov, dev vmdpyel Kamolo
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emionpo 0100€c1p0 £yyepidlo yio To, KAEOIN TOV UNTPDOL KOl TIC TANPOPOPIES TOL KATAYPAPOVTAL OE
KkéOe €va and avtd, evd oe kdbe emduevn ékdoon Tov Windows mpootiBevron véeg Aettovpyieg (Ko,
apa, véa KAe14) pe amotéhespo Vo eivol S0GKOAO Vo TPOPAEYEL 0 YPNOTNG OAEC TIC EMMTMOGELG TOV
EMPEPOVY O1 EVEPYELEG TOV GTO GUGTN IO

4.4.3 AvOparmvy pvon

Ot GvBpmTol £Y0VV OPIGUEVEG AOLVOIEG KOl KOO0 YOPUKTNPIGTIKA To 0Toie. TOVG 001yodV 6T0 va
Kévouv opdipata. Ommg MoM avaeépdnke, or ypNoteg Telvouv va YPNOLUOTOODY ®G KMOKOVS
ovOLOTO KO NLEPOUNVIES Kot AAAES TAT|POPOPIES TTOV TOVG ALPOPOVY TPOCOTIKA. AVTO cvpfaivel ylori
yw va amobnkevtel pio TAnpogopia atnv avipdmivn pviun Ba tpénel va kwdikomombel Kot va tng
amodofel kdmoto vomuo [132]. Mia peydhov pnxovg, tuyoic cvpporocelpd (dVvo otoyeio mov
yopaktnpifovv évav 1oxupd KmOWKO) dev €xel kdmolo vonuo 1 dw Kot o pdévog TpOmog Yo v
amofnkevtel kKot vo Topapeivel 6t pakpdypovn pvhiun vl n emavainym. Otav, 0Umc, ot YpNoTES
StabéTouv kaTd PEGo 6po 38 dadikTvakovg Aoyaplacuovg [133] n exuddnon tétolov €idovg K®OIKMV
glvar pio komaoTiky Sladikacio mov ToAlol dev dratifevtal va akoiovBicovv. I'a avtd to Adyo, Eva
HEYAAO TTOGOGTO TV YPNOTAOV YPNCYOTOLEL EDKOAOVG KOIKOVGS, EMOVAYPTCLULOTOIEL TOVG KMIUKOVS
tov [130] 7 xdver ehdyoteg tpomonomoelg [134]. Emiong, éva onpoviikd mocootd Tov ypnoTmv
KATOYPAQEL TOVG KOAKOVG TTPdSPacng Tov gite Quoikd eite o€ kdmolo Miektpovikd apyeio [135].
Emopévmg, 10 6tdd10 g cuALOYNg Ttelotnpiov dev mpénetl va meplopiletar udvo o ynoelokd péca
amofnKevone, GALL Kot 6TO YDPO OTTOL YIVETOL 1] KATACYEST TOL amodnKevTiKod HEGov Yo avaltnon
ototyelov (YOpTaKlL ONUELOCE®MY, CMUEIOUOTAPLO, OKOUN KOl ETUPAVELEG) Y10, KOTOYEYPUUUEVOUGS
K®OUKoVC.

To 1943 o Maslow mopovcioce o EMGTNUOVIKY] TOV €pyocio Lo lEPAPYNOT TOV OVOYK®OV TOL
avBpmmov pe TN popen| pog mupapidas [136]. Avédpeca og avtég Tig avdykeg cvopmeptiapfiveral n
aVAYKN TNG EKTIUNONG EiTE G€ TPOCHOTIKO EMINEO, PECH EMITEVYUATOV Kol VATTUENG TKAVOTTOV,
gite o¢ éva aicOnua mov swompdrtel omd TPiTovg PEc TOL GEPOacUOV Kol TG VIOANYNG. Towe M
avaykn aut) e&nyet v téon Tov eykAnuatidv va popalovtal ta katopldpatd Toug Toug pe dALoLG,
OKOUO KOL VO TOL OVOPTOVUV OTO HEGO KOWMVIKNG OIKTOMONG, KATL TOv TOAAEG POpEG 0dMYel otn
oMy tovg [137-138]. Omdre, PAémovpe yo pion oKOUQ GOPE TNV GVAYKN TNG ETEKTACNG TNG
£€peuvog TEPA Ao TO VIO AVAAVOT] YNPLaKO PEGO, KabME emiong Kol T GNUAGIO TNG EKUETAAAELONG
TOV TANPOPOPLDOV TOL LILdPYoLY eAeVBepa 6To AladikTvo.

Eniloyog

Ye autod TO KEQGANIO peAeThOnKay TpOTOL TPOGEYYIoNG TmV TeXVIKOV anti-forensics, t6co yio tov
EVIOMICUO OGO KOl YO TNV OVTIUETOMION TOVG. XUYKEKPLUEVO, HEAETNONMKOV AglTovpyieg TOL
Ae1ToVPYIKOL cvoTiHeTog Windows Tov pumopovv vo, EKUETUAAEVTOVV 01 EPEVVITEG Y10, TOV EVIOTIGUO
gpyoleiov anti-forensics kot v mpdoPacn Tov ¥pNoTN GE apyeio. KOl KOTOAOYOUS, €V dOONKe
10witepn onuacio Kol oto EPYOAEiR TOV ¥PNGUOTOOVVTAL Yio TV avOAvor melotnpiov. EmmAéoy,
dtepgovnnkay pn-teyvikoli péBodOL TTPOGEYYIONG TOL WUTOPOVV VO, EVIGYVGOLV TNV EPEVVITIKY
Swdkacio Otav To TEXVIKA péco dev gival emapkr. H un-teyvikn mpocéyyion tov TeYVIK®V anti-
forensics umopei va emitevyfei péoa amd ™ devpuvon ¢ Epevvag mEpa amd Ta VIO avaivon
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ynoewKa péco Kot Aapavovtoag vaéyy tov avipdOTIvo Tapdyovio Tov ToV odnyovv ce AdON Kot
TopoAeiYELS.
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Kepdiorwo 5 Merétn HepinTmong

Y& autd TO KEPOANLO TPOYHATOTOLEITOL 1] HEAETN TTEPIMTOONG EPAPLOYNG TEYVIKGOV anti-forensics oe
pio veoBeomn vrokhomg dedopévev Kal 1 TPOGEYYIOH TNG UE TEXVIKA péca mov pehethOnkav oto
TETOPTO KEPAANLO.

5.1 Xevapro

O xbplog O.E., ypappatéog g @oviaotikig tapeiog miepovav ‘aPhone’, mpdopata {ntnoe v
mapoitnon tov and v, kabdg elxe pla Kodvtepn emayyeApotikn mpodtact. O AevBovov Zoupfoviog
g etaipeiag oyvpiletor tog o O.E. eiye mpocfacn ce €Taupcd LTOAOYIGTN UE EUTIGTEVTIKA apyEiL.
Yroywlouevog tmg o O.E. okomevel va diappevoet ta oyédia yio to véo poviéro ‘aPhone Pro’ oty
avtayovioTikn etapeia ‘bPhone’, {ntoe va diepevuvnBel ) vdBeon. O O.E. Bempdvtag Tmg dev €xet
vo KpOWeL KAt cuvepyaletor Kot dEXEToL va Yivel EAeyy0g 6T0 TPOoomMIKO Tov laptop Kot Ti¢ GVOKEVEC
oV Ol00ETEL.

"Etot1, ot d1dBeon pag £xovpe ToV £T0IPIKO VITOAOYIOTH pe Asttovpyikd ovotnue Windows 10 (64-bit)
otov onoio Ppickovral ta apyeio evalapEPOVTOG, Eva ikoviko apyeio (image) tov USB stick mov giye
otV kotoyn tov 0 O.E., kabd¢ kot 1o mpocwmikd tov laptop pe Aettovpykd ocvotnuo Windows 7 (32-
bit). Ztoyoc givar va Bpodue meiothpla To omoio. otnpilovv 1 amoppintovy Tov yvpIcud tmg o O.E.
£€YEL GTNV KOTOYT TOV TO EPTIGTEVTIKG apyEioL.

5.2 E&étaon USB stick

Katd ™ dwdwkaocio dnpovpyiog apyeiov swovag tov USB stick, to epyakeio FTK Imager mopéyet
OPIGUEVEC TTANPOPOPIES Y10 TO amoONKeELTIKO UEGO, UETAED TV OTOIMVY, KOl TO GEPLOKO TOV aplOud o
omoiog, otnv mpokewévn mepintowon, eivar o ‘A1BF9870°. Avalnt@vtag o610 KAWL UnTp®ov
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Enum\USBSTOR cvokevég USB  mov
€xovv ovvdebel oToV eTOPKO VIOAOYIOTH , PAETOVE TG £xEl cLVOEDEL cuoKeLT e oePLakd aplBpd
010 pe avtdv mov glye oty Kotoyxn Tov o O.E. (oynua 5.1).
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B Registry Editor - O X
File Edit View Favorites Help
Computer\HKEY_LOCAL_MACHINE\SYSTEM\ CurrentControlSet\ Enumt\USBSTOR Disk&Ven_GenericBProd_Flash_Disk&Rev_8.07\ATBFISTO&0

? DisPLAY || Name Type Data
? :E)AU o W (Default) REG_SZ (value not set)
: 74| Address REG_DWORD 000000001 (1)
z TI;:{EE:UM j’_-E]Capab\Iitie; REG_DWORD 000000010 (16)
N el E_ﬂclassGUID REG_SZ {4d36e967-e325-11ce-bfc1-08002be10318}
N ROCT iﬂ(ompatlb\EID; REG_MULTI_SZ USBSTOR\Disk USBSTOR\RAW GenDisk
S scsl £ ConfigFlags REG_DWORD 000000000 (0)
5 STORAGE EﬂCOHtainarlD REG_SZ {d45a4324-d436-350e-adfc-cTeBE5e46c51}
>' W E_E'JDewceDe;c REG_SZ @disk.inf, %disk_devdesc3Disk drive
5 SWD ab| Driver REG_5Z {4d36e967-325-11ce-bfc1-08002be 1031810002
)‘ UsB Eﬂ FriendlyName REG_SZ Generic Flash Disk USB Device
v USBSTOR ab|HardwarelD REG_MULTI_SZ USBSTOR\DiskGeneric_Flash_Disk___ 8.07 USBST...
Disk&Ven_GenericBProd_Flash_Disk&Rev_8.07 E_!']Mfg REG_SZ @disk.inf, %genmanufacturer?;(Standard disk driv.
H > A1BFOET0&0 3_!'] Senvice REG_SZ disk
; Disk&Ven_Intenso&Prod_USE_3.0_Device&Rev 0
> Disk&Ven_SC5I8Prod_DISK&Rev_1.00
Hardware Profiles
Policies
> Services
DriverDatabase
HardwareConfig
Input

Keyboard Layout

N

Maps
MountedDevices

2ynuo 5.1 Evtomiouog tov aeipioxod apiBuod to USB stick zpog avdivon otov etaupixé vroloyioti

E&etalovtog to apyeio ewovag tov USB stick pe 1o epyodeio Autopsy, pe po mpdtn potid dev
dwokpivovpe To apyeion evOlPEPOVTOC, GV KOl LAAPYOLV apyeio. To omoia (QaiveTol TG £YOVV
Slaypagel Ue TPOYPAULO, 0OPAAOVG KATAGTPOPNS apyei®V (Ta OVOHOTO OVTOV £X0VV OVTIKATAGTUOEL
pe toyoieg ovpPorocepés) oe avtibeon pe opopéva apyeio mov €xovv dwaypapsl PECHO TOV
Aertovpykod cuoTHaTog (Kot, ETOUEVMS, £x0VV dtatnpnoet To dvoud tovg). Ta mepeydpeva o USB
stick amewoviCovton oto oyfua 5.2.

Case View Tools Window Help

=+ R @ seobcaton =, Tmcine 4 Discovery | Generste Report | g Close Cose < PG —— Qe Keyword Search
€ £ | usting =
fimg_USB_aPhone_case.001/vol_vol2 33 Results|

& Data sources

- Table  Thumbnai
-2} UsB_aPhone_case.001

v vol1 Unsllocated: 0-4255) St
e < Name S C ModfiedTime Chang=Time Access Time Created Time size Flags(Or)  Flsgs(Mets) Knoan  MDSHash v T
I “: ﬁwe e (6 X Pl (xIFleTME-n Nt 1960-0101 QLODDEET  Q000-00-000D:0D:00  19G0-01-01 OBOBODEET  1990-01-01 DLOBOQEET D Unalocated  Unallocated  unknonn  di1dacdsafoohantess0osssedaizze  applica
L) sunaloc (1) “ program_documentation.docx 20210525 16:06:20 EEST  D00D-00-0000:0000  2021-05-75 ONODDEEST  2021-05-25 16:1046 EEST 2100 Alocated  Alocated  unknown  Oca21SERB4dBI0CIFBMOEIIaATe testph
4! MesIHO (28) §_ old_documents.doc: 20210525 162328 EEST  D00D-00-0000:0000  2021-0S-2SONDDEEST 20210525 (624:S9EEST 1027072 Unallocated  Unallcated  urknown  88S8eal Badi37asddsaS7000cE12ed  applica
i~ System Volume Information (%) X old_document4.doox 20210525 16: EEST 0000 202 2021-05-25 16:24:59 EEST 551620 Unallocated  Unalocated — unknown  e616al9690cF4cT2708f645F2b0bGec  applicat
; é :::::::ﬁ‘::;(:;m“mm © X od_document.docx 202104402 16:3600EEST  0000-00-0000:00:00  2021-05-25 OOLOD00 EEST  2021-05-25 16:1420EEST 27253 Unslocated  Unalocated  unknown  co43F42786bGeSciaact3aanttbarsf  applica
@ vens =/ new_document.docx 20210525 16:1SO2EEST  DO0D-00-0000:0000  2021-05-25 00000 EEST  2021-05-25 16151 EEST 17783 Blocated  Alocated  unknown  addShSbaslbcEages367960GHE21  applca
File Types [E boozng 20210524 14/SG2GEEST  DOOD-0D-0000:0000  2021-0SZSOOONADEEST 2021055 16:1SBEEST 242963 Alocated  locsted  urknown  531beS904c3d547calbz1obefBedst!  imageli
% Deleted Files [ logoripg 20210524 14:57:54 EEST  000D-00-0000:00:00  2021-05-25 O0OMODEEST  2021-05-25 16:15 4B EEST 199939 Alocated  Allocated  unknown  696410652090505bibecSCea346e1850  image/if
Foy FileSystem (465%) B2 images_of _old_designs.rar T 20210575 16:20:03EEST 34100183 Alocated  Alocsted  urknown  6F35cdS1b95G60dS09bh39F63700R4S applicat
B e ::ﬁ ? 2 documents._to_be_emaied. 2p 20210304 144Z1GEET  000D-00-0000:0000  Z021-057SONDODEEST 20210525 16:26:00EEST  S024667  Alocated  Alocsted  urknown  caceS2fadesgiZfOcaalédgesddFciz  applca
) Resuts 2 documents.doc: 20210525 16:2324 EEST  D00D-00-0000:0000  2021-0525QNDADEEST 20010525 16:25:00EEST 100352 Alocatsd  Aloccted  unknoen  6F7c0F4207320600007 decod2c2 10267 applical
B Extracted Content - document.odt 20210525 16:2342 EEST  DOOD-00-00 000000 2021-05-2SOODODEEST 20210525 I624SDEEST 11607 Alocated  Alocated  urknown  0SS2Fad2S0f6asdeldddT7eseiiassds  applca
il EXIF Metadata (2) -/ document2.odt 20210525 16:23:44 EEST  000D-00-0000:00:00  2021-0525OMOMODEEST  2021-05-25 16:24i58EEST 1031805 Alocated  Allocatsd  unknown  774b8d19F7834931/02c9d4371385¢1 applicat
| E% :‘;:Z‘:;"ﬁ::fg:::md ® | document.docx 20210525 16:05:14 EEST  0O00-00-0000:0000  2021-05-25 D0:0000EEST 20710525 161042 EEST 2912 Alocated  Alocsted  urknown  Zdaczc3ehaTaffOTcoc2iTeDeSELIN3  testik
> vetadats (10 - austomers.dsx 20210525 16:10:30EEST  D00D-00-0000:00:00  2021-05°25 QUDQDEEST  2021-05-25 16109 EEST 5419 Alocated  Alocated  unknown  af77690a190c2:283201 1474260124 applca
User Content Suspected (3) abxtbet 2021-04-06 14,312 EEST  0000-00-0000:00:00  2021-05-25 O0OWODEEST  2021-05-25 16:26:53EEST 18454 Alocated  Allocsted  urknown  eOc9E514500621 e20d4245d4fa7adB04  bextjpl
Keyword its anothertxt bt 20210525 16:Z7:S4EEST  D000-00-0000:0000  2021-05-25 QODEEST 20210525 16:2805EEST 242 flocated  Alocaied  unknown  4b7SacodIc42436611BTTR06TIZI Lotk
. Single Literal Keyword Search (0) - aPhone_XY_presentation.ppx 2021-0525 16:21:02 EEST  DOOD-00-00 00000 2021-05-25 DDIOD EEST  2021-05-25 16215 EEST 46373 Alocatsd  Alocated  urknosn F1386sha0adz1ce2i46089h1 260939 applcat
A Single Reguiar Expression Search (0)
QS Ademees (11 ¥ _oge_okdipg 20210524 4STABEEST  DOOD-00-0000:0000  2021-05-2SOODODEEST  2021-05-25 16:SHBEEST 157623 Unslocsted  Unalicated  urknown 691 cablgdS7iab1ciedi2 3007asknf  applca
L 1P Adehesses (12) ¥ v 20210525 1SISYGEEEST  D00D-00-0000:0000  2021-05-2S OOMDEEST 20210525 ISS3ASEEST O Unalocated  Lnallocated  unknown i1 d8cdSEI000204e0800958ecf8a27e  applca
\ URLs (229) USR  (Volume Label Eniry) 2021-05-25 1546144 EEST 0 Alocated  Alocaied  unknown  (M108cdSB00D204eSB009%BecfBTe  applca
% Hashset Hits 1. system Volume Information 2021-05°25 159644 EEST  000-00-000Q:00:00  2021-0525 Q000D EEST  2021-05-25 ISAG4ZEEST 16384 Alocated  Alocated  unknorn
: ;’li::“;s:s ¥ H3, LMTewPk 1960-01-01 0LODO0EET  0000-00-00 00:00:00  1980-01-01 OBOUONEET  1980-01-01 DLODOOEET O Unslocsted  Unallocsted  unknown, o4l 8cdSBI0b204e0800908eeT8a2Te  sprlca
B rccos oo 20210525 ISSS44EEST  D00D-00-0000:0000  Z021-05-25ONDDEEST 20210525 ISSSODEEST 52428600 Alocated  Alocsted  unknown  30bédZel76353140FSRCIIS ISP applca
9 CreditCard (3) Accounting.csv 20210417 1920:00EEST  DO0B-00-0000:0000  2021-05ZSO0OKADEEST 20210505 161LA4EEST 112498 Alocated  Albocoted  urknown  chifebfS804eS3237Tedcabo1d5em39 textcs
[ Taos Y. 0210417191955 Windons10C: 20210417 1920:00EEST  D00D-00-0000:0000  2021-052S00ONDEEST 20210525 16:1LH4EEST 112498 Unalocated  Unallcated  urknown  d6fFcS413s6ecfS3c2001718chd76e  testes
L Reports § pestHo 1960-01.0101000EET  0000-00-00 000000 1980-01-01 DOMOMODEET 19800101 DLODOOEET 16384 Unalocated  Lnalocated  unknown
3 sunaloc 0 Alocated  Alocaied  unknown
14 $OrphanFies o Blocated  Alocated  unknown
=Y s12 Alocated  Alocated  unknown  11c09296a3SbScdBedest12accSidda  applica
a2 122680 Mlocated  Alocated  unknown  bblG4bh297alel 405ba3L0e57AZ540S9  applical
a1 a0 a0 ;a0 a0 122080 Alocatsd  Alocated  wnknoen  bb1o4bb292alel 406ba3Los57Ozes0  applica
i sCarvedFies 0 Blocated  Alocated  unknown
< >
Q3

2ynuo 5.2 Iepieyouevo tov USB stick zpog avdivon
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E&etdlovtog o amoteAécpota amd TIG AEITOVPYiEC TOL TTAPEYEL TO Autopsy, PAETOVLE TOG EVTOTICE,
petald ahiov, mbavr ypnomn Kpvmrtoypoaeiog oe éva apyeio pe dvoua ‘CV.txt’. IlpoPdiiovtag Tto
mEPLEYOLEVO TOVL apyeiov PAEmovpe OTL gV AVTAMOKPIVETOL GTO TEPEXOUEVO €VOG GLVNOIGLEVOL
apyeiov keévov txt (kabapd keipevo), dmwg dwaxpivetal oto oyfuae 5.3. Exuthéov, 10 péyebog tov
(50 MB) eivar acvviBiota peydro yio apyelo avtod tov gidove. Apov eEdyovpe 10 apyeio CV.txt
ovalnToOUE e TNV VTOYPAPT TOV, TOV TUMO APYElOL GTO Omoio AVTIGTOKEL, YWPIG OGS Vo £yovpe
Kamolo amotédeopo (oynua 5.4).

Case View Tools Window Help

[~} [+ 9 Gelocaton o=, Tmeine 4| Discovery [ Generate Report | g Close Case: B o remodes Qe Keyword Search
€ £ | usting =
Encryption Suspected 1 Results|

& Data sources

-4 UsB_aPhone_case.001
- vol! Unalocated: 0-4255) Save Table a5 G5V
-t vol2 (Wing5 FAT 16 (OxDe): 4256-1966079)

Table  Thumbrai

Source Fie s B -
{4 SOrphaniles (46) -
S sCavedries ©) T B

oyl stnalloc (1)
) IWe'sIHO (28)

1\ System Vohume Information (4)

= documentsdoc (2)
2 documents_to_be_emailed.zp (6)

@ viens
&, File Types
% Deleted Files
Loy File System (4659)
X Al (E665)
MB Fie size
|§| Results Hex Text File Metadata Results Annotations Other Oceurrences
B ervacied content Page L of 3200 Page -~ 5 GotPegs Jump 0 Offset oo
i EXTF Metodeta (2)
0x00000000: 72 03 62 AD CA A7 43 FF 30 5D 5323 45 52 F2 80  =z.d...C..] AP ~
o @ 0:x00000010: A2 D8 DB 12 3F BE 54 83 €6 51 €7 CE 1B A7 E1 C4 -.2.T..0g9.
1420 Extension Mismatch Detected (2) 0:00000020: 37 G4 8D 52 52 00 12 9D 5G 3B 0G GO Bz 33 AZ 33 7..R oA
> Metadsta (10) 0x00000030: 77 S0 AC F2 04 SD BL G2 €7 3C 7C DE 4 SG 00 €€
User Content Suspected (2) 0:00000040: BB D3 3% CE €5 B4 AA FC B9 1L 32 3F 79 50 78 27
A Keyword Hts 0x00000050: TF E6 EE €A DS 08 C4 F8 AL 52 IC 3F AZ AC FA E4
L single Literal © 55 67 74 45 SF 45 €4 18 Z3 €7 00 €A 5D 7E GE FO

Single Regular Expression Search (0) 0x00000070: 3C B7 €0 C7 €C 80 4F € €1 53 1¢ 27 FE IC FE AS

o Add 0:00000080: €3 4C 2C 20 4C SA 3D 54 Al EA BE §7 24 35 2A FL
. Emal Addresses (11) 0:00000080: £7 2D 8D 85 €D 3D 32 FE A8 BE A€ 10 €C A CE 72
N TP Addresses (12) 0:x00000020: £3 Z8 05 85 €D OF 7D C7 78 BL €€ 4B 8¢ 2D 1F 18
A WRis (229) 0x00000050: 7A 6L ST A4 BF B5 04 57 7 BF 05 S AS C7 13 E7
® Hashset Hits 0x000000c0: €2 I3 06 1 AM 75 85 4B 423 1C 75 &7 43 €L 23 BC
) E-Mai Messages 0x0000000: 3¢ 07 35 FL EA 70 D3 1€ D3 57 CB 45 7 B2 1T &5
S Interesting Items 0x000000e0: 04 03 5D B1 T3 CF 7D 73 B7 € 14 FF P& F7 62 72
& Accounts 0x00000020: 10 S0 52 17 35 B4 4R 18 53 57 87 7F 7 28 83 20

0x00000100: 32 4C 14 41 03 3C 37 C7 25 37 F0 53 C4 24 27 58
0x00000110: €0 B2 B3 DA 4F S€ 75 33 DO EB 6C DC 4C AS €5 S5
0x00000120: 7 D7 B 33 €D 23 8A SF 25 8A CL OF €2 CA 31 12
0x00000130: €4 2F A2 S5 SD D 95 87 15 FO 22 48 3A 2C 7F €2
0200000140: 2D €5 2 D3 91 €2 DD F€ 87 Bz 74 €8 85 22 BA AR
0200000150: 42 9B A 05 € EL 57 AD A0 7A S0 AR FS 55 8C 4R
02000001€0: FO EC €A FS 72 D2 FE €3 2B 70 7D 5B AR SA 83 C2
0200000170: F€ CO 41 CD 8B S8 7B 4B A7 4% 35 BE D8 35 S€ 08
0:00000120: €0 DE 53 B2 S0 €5 DE A7 93 D4 7B CO EB 45 A8 23
0:00000130: E7 SE 34 0E €2 95 96 22 7E 2F 25 DR B7 F8 AT Fl
0:000001a0: 0D FC SF 1A AD C3 €1 Z7  CD 53 OC 8L DI 4C 5 52
0:00000150: 23 CL 3F CE 16 %€ £7 10 D OF 52 DB 1Z D3 43 54
0x000001c0: €F 5C 3C 2F 2B 00 51 OC  CF FA F4 DE €C AS €8 DE
0x000001d0: 53 D7 23 16 45 5D 20 5B CE 1% 33 €8 23 CA 23 FF
0x000001e0: 13 7L B3 25 59 X 37 BS  AC £ 02 OF 16 SA 23 35
0x00000120: BD Az D1 27 00 0 17 1D 72 §3 FA C7 € 25 AR IS R,

5 Credit Card (3)
[SREH

% Reports

2xnua 5.3 Hepiegyouevo tov opyeiov CV.ixt
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File Signatures

D R0 DD SO 000 00 I0001 100501 00 0000005 1§00 100 I 00050 000 8900 1001 1000 100004055 1090005 5 1050101 1 1001001 10090500 1 1001 4

66 .69 .6Cc:65:20:73:68:67 .:66:61.T7T4:75.72.65.73

Search  All Signatures = Submit Sigs =~ My Favorites = Control Panel

[ Disable autocomplete

7A 03 64 AD |

Extension O Signature @

No results found

2xnuo. 5.4 Avalntnon mbavod tomov apyeiov ypnoyomormvrag v vmoypopy tov ‘CV.1xt’

5.3 E&étaon etarpikov vroroyloTi

YvveyiCovtog v €pguva otov  etapikd  vmoloywot kot e€etaloviag  To  KAEWl
HKEY_LOCAL_MACHINE\SYSTEM\MountedDevices, pAémovue 7mG 0610 OGOGTHHO  EYEL
TPOGUPTIOTEL KPLUTTTOYPAPNULEVOG TOUOG TToL dnuovpyndnke pe to epyaieio VeraCrypt (oynpa 5.5).
Emouévag, 1o apyelo CV.txt mbavov va etvor €vag kpurroypaenpévog topoc. [a va emPePformbdel
avti M vwobeon, pével va dodpE av VEApPYoLV iyxvn Tov gpyoieiov VeraCrypt otov TPOCOTIKO
vroAoyoth Tov O.E. ahAd Kot {yvn Tov epmoTevTikdY apysiov.
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| =
File Edit View Favorites Help

Computer\HKEY_LOCAL_MACHINE\SYSTEM\MountedDevices

BCDO0000000
HARDWARE
SAM
SECURITY
SOFTWARE
v | | SYSTEM
) ActivationBroker
ControlSet001
CurrentControlSet
DriverDatabase
HardwareConfig
Input
Keyboard Layout
Maps
MountedDevices
ResourceManager
ResourcePolicyStore
RNG
Select
Setup
Software
State
Waa$
WPRA
HKEY_USERS
HKEY_CURRENT_CONFIG

A | Name Type Data
2b] (Default) REG_SZ (value not set)
4)#{eBde7249-417b-11eb-ba... REG_BINARY SF 00 3f 00 3f 0D 5F 00 55 00 53 00 42 00 53 00 54 00 ..
@8] #1f549565¢-bd52- 11eb-ba... REG_BINARY 5665 72 61 43 72 79 70 74 56 6F 6c 75 6d 6547
Edit Binary Value 550053 00 42 00 5300 5400 ..
0530043 00530049002300..
Value name: 550053 00 42 00 53 00 5400 ...
|ﬁ5549563-bd52-11eb-ba86402d4dbﬂ)5f) '0 74 56 6f 6c 75 6d 65 47
Value data 00 00 00 00
eooooepe |56 65 72 6L 43 72 79 7@ VeraCryp B 00 33004200 33 00 3400 ..
ooeeoees 74 56 GF  6C 75 6D 65 47 tVvolumeG P33004300530049002300 ..
2000E10
Coce

v

2ynue. 5.5 Tyvy kporroypapnuévoo touov ota kleidi untpwov MountedDevices

5.4 E&¢taon TpocsomKov vToroyieT

X1ov mpoocwmikd vrohoylot Tov O.E. extehodue opiopéva gpyaieia yio v eaym®yr] TANPOQOPLOV
and T1g Aettovpyieg tov cvotiuatoc. Exktedmvtog to mpdypappa ShellBagsView, yia v mpofoin tmv
shellbags, PAémovue mog €xel mpoPAndei évag edkelog pe ovoua VeraCrypt kot o @AOKELOG pe Ta
EUMOTEVTIKA apyeio and emtepikég ovokevéc (oynua. 5.6). ETopévag, pmopovue vo GUUTEPAVOLUE
nwg o O.E. ektéleoe 1o epyodeio VeraCrypt amd to USB stick ywo va mpocapticel 6to cvotpe tov

KPLEO TOWO, GTOV 07010 aToOKEVGE T EUTIGTEVTIKA apyeia, avadéTovtdg Tov To yphupa ‘I’

EAéyyovtag ta apyeio Ipocmpiviig pviung e pikpoypaoies ewdévov (thumbnail cache) kot ta
apyeio Tov £YOVV TPOCTEANCTEL TPOGPATO UTOPOVILE VO SOVUE OPIGUEVA OO TOL EUTIGTEVTIKA

apyeto OTmg eaivetor ota oynuata 5.7 ko 5.8.
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59 ShellBagsView e[ B[]

File Edit View Options Help

CEEEEE

Path ~ Slot Number Last Medified Time Mode Icon Size v
L CAWindows\System32\Setup a1 5/26/2021 3:33:26 AM

1 CA\WindowshSystem32\sk-SK g2 5/26/2021 3:33:27 AM

. Ch\Windowsh\Systern32\5peech 83 5/26/2021 3:33:28 AM

. CA\Windows\System32\sppui &4 5/26/2021 3:33:28 AM

L CAWindowshSystem32'sv-5E 85 5/26/2021 3:33:28 AM

L) CAWindowsh\System32\sysprep 86 5/26,/2021 3:33:29 AM

L CA\Windows\Temp 32 9/23/2015 2:45:06 AM  Details 16

L Ch\Windows\Temp\KB2468871v2_10.0.30319 33 9/23/2015 2:45:06 AM

D 17 0/22/20151:08:43 AM  Details 16

. DA32Bit 19 0/22/20151:08:43 AM  Details 16

L DhB4Bit 18 0/22/20151:08:40 AM  Details 16

o EN 13 9/21/2015 3:30:28 PM  Details 16

. E\support 14 9/21/2015 3:30:28 PM Details 16 b
W F\ 75 5/26/2021 1:36:24 AM  Details 16

1 F\VeraCrypt 76 5/26/2021 1:36:24 AM  Details 16 =
o I\ 17 5/26/2021 1:38:42 AM  Details 16
.ﬂ I\aPhone Pro COMFIDENTIAL 5/26/2021 1:38:42 AM il -
4 | [T | b

83 item(s), 1 Selected Hir Soft Freeware. http:iwww.nirsoft.net

2ynuo 5.6 Amoteléouoza omd v eééraon twv shellbags otov mpocwnixd vroloyioti tov O.E.

24 Thumbcache Viewer %] cffaflba2a05cl8cbmp - 7006 | o |[ = |[ 23 |
File Edit View Tools Help
S Filename Cache Entry Offset  Cache Entry 5... Data Offs
60 | ciflbazascscbmy | 28128 Z5ka] 1130
61 a6178bd9b55f21f0.bmp 1159828 B 22 KB 1153910
62  7d81195c1272782a.bmp 1183004 B 36 KB 1183086
63 85432d9ac25f5f72.bmp 1220004 B 36 KB 1220086
64 3TcdTa3z3edfcd3ebmp 1257004 B 36 KB 1257086
65  b28b680719b96aac.b... 1294004 B 36 KB 1294086
66  d97900clbSaaslch.b... 1331004 B 36 KB 1331086
67  5afb276b05f0a84b.bmp 1368004 B 36 KB 1368086
68 6f9ef01c988dcdB5.bmp 1405004 B 36 KB 1405086u
69  283feSdadlelbdc3d.bmp 1442004 B 36 KB 1442086
70 2c7670d03fchGe?ebmp 1479004 B 36 KB 1479086
4| [ | r,

2xnua 5.7 Edpeon eumocvtiky apyeiov atny TIpocmpivy UHUN LIKPOYPOPIDY

68



MeAétn MNepintwong

& Registry Editor [E=N EEE 5

File Edit View Favorites Help

>+ 1 Comman || Name Type Data

T EXCEI ab] (Default) REG_SZ (value not set)
1 0::;:& L e 1 | REG_SZ [FO0000000][T01 D7520A 46861 3A0] 1 aPhone Pro CONFIDENTIAL\aPhone Pro specs.docx

Outlock
PowerPoint
Registration
. User Settings
. Word
- Ju Data
File MRU

S e

- Options
b Security
Wizards
Access
Commaon
Outlook
Word
> PeerNet
b Protected Storage System Provider
- 1) RAS AutoDial
RAS Phonebook

. Remote Assistance
- | Shared
. Shared Tools
b )L SideShow
b Speech
-1 SQMClient
b SystemCertificates
b)) WAB
. ek Censire Drnidars bl | ' L |+
Computer\HKEY_CURRENT_USER\Software\Microsoft\ Office\12.0YWord\File MRU

m

2ynua 5.8 Edpean eumortevtikov apyeiwv oo tpoopata opyeio. tov Word.

Emopévmc, Lmopovue va 1GYUPLOTOVE TMS T GTOotXElR OV TPodkuyay amd TV EPELVA OTOJEUVOOLY
Tov woyvpiopd g o O.E. elye otnv Katoyn Tov T0 EUMGTEVTIKA apyEia.
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Kepdioro 6 Xoumepaopoto — Xointnon — Merliovrki) ‘Epegvva,

6.1 Xopumepaocpata

v mopovoa SIMAOUATIKY epyacio avalvdnkav ot texvikég anti-forensics ol omoieg ta&voundnkov
og téooeplg Pacikég katnyopieg mov mpoteve o Mark Rogers. Qotdc0, gidape mog dgv glvar €DKOAN M
ATOKAEIGTIKY TAEIVOUNGN OPIGUEVAOV TEYVIKAV, 0poD gival Suvato vo Tagvounbovy e TEPIGGOTEPEC
Katnyopieg avAAOyo HE TOV TPOMO TPOCEYYIONG TOVG. XTI GUVEYELD, E£YIVE TPOKTIKN EQUPUOYN
teyxvikadv anti-forensics pécm tng omoiag mapaTnPNONKAY To ATOTEAEGUATE QVTAOV GTO GUGTNUO 1) TOL
dedopéva ota omoia epapudloviat. To facikd CLUTEPAGLA TOV TPOEKLYE amd TNV TOpATHPNOT ivol
0Tl 0€ MOALEC TEPIMTAOGCELS O EVIOMICUOG TV TEXVIKOV anti-fortensics givar advvartog e&etalovtag
UoVo To, 0E00UEVO GTOL OTTOL0L EXOVV EQUPOCTEL.

‘Emerta, avoloOnkav texvikol kot un-texvikoi uéhodotl mpocyyiong tov texvikav anti-forensics. And
LTIV TNV AvIAVOTN TPOKHTTTOVY OV0 KUPLO CLUUTEPAGHOTO. APYIKO GUUTEPACLO ATOTEAEL 1] oNpAGia
Mg avalvong cvotTUdTemv o€ Aettovpyio. H avéivon cvotmudtov ce Agitovpyio Topéyel oTov
gpeuvnT upio omovdaio. Y TANPOEOPLDV, OO TO O£O0UEVO. GTO UNTPDO TOV AELTOVPYIKOV
ocvotipatog Windows, kot to dedopéva mov Ppiokovrol amobnievuéva ot uvhun RAM, 6mmg
K®OKol TPOGPOONG Kol amoKpuTToYpapnuéva dedopéva. To enduevo Pacikd cupmépacua givar M
avAayKn TNG EMEKTAONG TNG EPELVOS TTEPA amd TO VO ovdAvon yneako péco. O Pactkdc oTdY0s TV
teyvik@v anti-forensics eival n mapepmddion g epeuvnTikng dadikaciog n omoia Pacileton katd
KOPLO0 AOYO G€ YVAOOTEC SLOOIKAGIEG AVAALONG TOV dESOUEVOV amd omobnkevTikd péca. Emopévac, 1
AVTIUETMTICT] TOVG UE TEYVIKO UEGH dEV EIvVOL TAVTH EPIKTH. AVTO GNUAIVEL TMG 1| £PEVLVA TPETEL VL
otpapel og un teYViKEg neBOOoVG, ol omoieg Bo KatEYovy CLUUTANPOUOTIKO pOAO otV avalnTnon
TANPOPOPLDV.

6.2 Xvintnon

A@ob £yl yivel avapopd og TPOTOVG AVTIUETORIONG TOV TEXVIKGOVY anti-forensics, odnyobuocte 6to
e€Ng epdNU: YTapyel duvatdTTe, EQOPUOYNG HLEBOSOAOYIDY Y0 TNV CVTIUETOTICN TOV TEYVIKMV
anti-forensics | AMyng pétpov y v TpoAnyn tovg; Ag e€etdoovpe kdbe pio amd 11 Pacikég
Katnyopieg TV teXVIK@V anti-forensics EeKvavtag and TNV KOTAoTpoPn elotnpiov. H Katactpopn
nelotpiov gival 0OGKOAO Vo, amoTpunel, TOGO LAAALOV VO OVTILETOTIOTEL 0poD &xel TpoyuaTomomOei.
INo vo amotponet 1 KoTaoTPOE dedouévev Ba TPEMEL VoL UNV YVOGTOTOLEITOL 1) EXEPYOUEVT] EPELV
oTOV VTOMTO, MOTE vo v dwbétel to ypovikd meplBdplo vo mpofel oV KATAGTPOON T®V
neotnpiov. Qot6c0, TOAAES JOIKTVOKES VLANPECIEG EVIUEPMDVOLV TOVG YPNOTEG GE TEPIMTWOOT)
OTNHOTOG Y10 TANPOQOpPIEG amd TIG apyEC, EKTOG Omd TEPUTTDCELS GTIS OTOIEG AMOYOPEVETAL OO TOV
vOU0, KPIVETOL MG EKTOKTN TEPITTMON avaykNg 1 0o Elye ApVNTIKEC EMATOGEI GTNV EPELVOL.

Ocov apopd TV amdKpLYN TEWGTNPIOVY, 1| TPOANYT TOVG dev givarl epikth. H avTipetdnion toug Opmc
givar dvvatn eapudlovtag ToVg TPOTOVS TPOGEYYIGNC TOV TOPOVGLAGTIKAY GTO TETUPTO KEQPAALO.
O1 gpguvnTég opeihovy va givar eotkelmpévol pe TIG TeVIkEG anti-forensics Kot vo Aappdvouy mTAnpn
Kol ouveYN eKmaidevon oty onoio B cupmeplopPavoviol Kot TpOToL SoYEIPIONG TOV TEYVIKOV
AVTOV. X€ OPIGUEVEG YDPES LoYVOLY VOUODEGTIEC 01 0TTOIEC VITOYPEDVOLY TOVG TAPOYOVG VIINPECLDV
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A

KpumToypapiag M Toug ypnoteg va ovvepydlovtor pe Tic Apyéc mapéyoviag mpocPacn ot
Kpurroypagnuéva dedopéva [139]. [apopoimg, vrdpyovv Kot vopobecieg mov amayopedovy T ypnon
vanpecidv VPN [140] 1 apoorabodv vo mopepunodicovy v mpoécPfactn o€ diKTLo Kol EQUPUOYEC
AVOVLUIOG, OV EVIAGGOVTOL GTNV Kotnyopio Tng amdkpouyng yvav. Qotdco, 0tov 1 vopobecia
epoppoletar kaBoAkd Kot oyl oe eEAPETIKEG TEPIMTAGELS, OOV KATL TETO0 KPIVETOL OvaYKOiO Yol TN
dnpocla acediela 1 v acEAreLD VOGS OTOLOV, KATAUTOTOUVTOL TO SIKOUUMUATO TOV ovOpOTOV GTNnV
elebBepn Exppaot Kot TNV WO TIKOTNTA.

Téhog, 1 emibeom ota epyaieio Kot TIG O1001KAGTIEC UTOPEL VO OVTILETOTIOTEL Kot Vo TpoAnedel pe Tig
ueBddovg Tov avaeépbniay oto tétapto kepdiato. H epguvntikn dradikacio Paciletor Katd kvuplo
AOYO o1 XPNOT TPOYPOUUAT®V TO OTOl0 TPETEL VAL ELEYXOVTAL TPV T XPTOT| TOVS, OAAG Ko va, etvar
YV®oTdg 0 TPOTOG Agttovpyiag Tovg amd Tov gpguvnt. Eniong, n yprion dapopetikdv epyaieimv yio
Tov 1010 okomd Umopel o€ OPICUEVES TEPIMTMOGELG Vo omoTeAel pio ypovofopa dadikocio, ®ETOGOo
TOPAYOVTOL TTO GIYOUPO. ATOTEAEGLLOTAL.

Yvvoyilovtag, N epoppoyn uebodoroylidv yio TNV GVTIUETOTION TEYVIK®V anti-forensics | 1 Anqym
UETP@V TPOANYNG OeV €lval TAVTOTE €PIKTN 1 OTOUTEL TNV KOTATATNOT avOpOTIVOV SIKU®UATOV.
Av106 opeileTon 6T0 ATL 01 TEYVIKEG anti-forensics (OTmG avapEPONKE GTO TPMTO KEPAANLO) OVGLAGTIKA
amoTELOVV TEXVIKEG TTOL VIO GAAES GLVOTNKEG PapUOLOVTAL Y10 EDAOYOVS GKOTOVG OTMG 1) avevupia
K0l 1] TPOCTAGIN T®V OEGOUEVDV.

6.3 Meriovtikn ‘Epevva

2V Topodo SIMAMUOTIKY pyacio avaAvdnkav ot o kool Tomol teyvikadv anti-forensics. ' v
TEYVIKT TOVG OVTIUETOMION UEAETHOMNKOY KOTA KUPLO AOGYO AELTOLPYIEG TOV AEITOVPYIKOV GLGTHLOTOG
Windows, kafBd¢ kotéyel t0 HEYOADTEPO WEPIOIO OTNV OYOPE TOV AETOLPYIKOV GLUGTNUATOV,
TYKOGUImG. Q26T06G60, 0VTd aPOopd AELTOLPYIKA GLOTAUATO VTToAoYloT@V. [TAéov, M yphHon KvnTdV
AEPOVOV £xel EEMEPACEL LT TOV VIOAOYICTMV KO, EMOUEVAC, €lvarl mOAD mBavd Ta ymelokd
TMEGTNPLO VO, GVAAEYOVTOL amd KOTOW KIVNTH OGLOKELT. AVLTO ONUAivel TG UEAALOVTIKES EPEVVEG
TPENEL VO, EOTIAOOVY GE AELTOVPYIKA cvotiuate, 6mw¢ to Android xai to 10S, yioa v avdivon
teyvikmv anti-forensics mwov epapudloviat o€ kivntd tALpova.

IMepetaipo perétn ndvo oe epyareio anti-forensics o fonbodoe ot dnuovpyia epyareiov yio Tov
evTOTIGUO TOoVG. Katd tn pHeAét tpommV avIWETORIONG TOV TEXVIKGOV anti-forensics &yve avoa@opa oe
Aertovpyieg Tov cvotypatog Windows, OT®MG T0 UNTPAOO, TOL UTOPEL VO EKUETOAAEVTEL O EPEVVITIG
YW TOV €VTOMICUO EPYOUAEI®V OTEYOVOYPOAPIOG, KPLTTOYPAPinG, KOTAOTPOPNG dedopévav, K.o. H
avalnnomn og KAEWW TOL UNTPDOOL KOl OPYEID TOV GLOTHLOTOG YO TOV EVIOTIGUO EPYUAEiV anti-
forensics, amotelel pion dodkacio 1 omoion pmopel vo owtopotonombel pe ™ xpnomn epycreimv.
Qotdc0, Oa mpénel va mponyndel Epevva Tavm ota vrapyovta epyaieio anti-forensics. EmmAéov, 0
épevva mive oto, epyodeia anti-forensics pmopel vo 0TIO0EL 0TO WO10ATEPA YOPOKTNPIGTIKG TOV KAOE
gpYOLElOD Kol TNG EMOPAOTG TOVG TAV® OE OEGOUEVO KOl GTO GUOTNA, ONANON GTNV VTOYPOEN TOV,
OTMG GVUPALVEL KO LLE TNV AVAADOT) KAKOBOLAOL AOYIoUIKOD.

Téhog, pelhovtikn épevva pmopel vo mpoyuatomombei dote vo mpotabovv pebBodoroyiec mov
gvidocouv T mAnpoeopieg OSINT omv eykinuotoAoywkn é€pgvva. Ot mAnpogopiec avTég
YPTOLLOTOLOVVTOL KATA TN JlEPEHVNOT YeVIKOTEPWY VITOBEcEMVY, OUmG dgv AapuPdvovtal TavTa VoY
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o€ VoBEGEIS TG YNPLOKNG EYKANHaToAoYiaG, 1| omoia cuyva meplopiletor ota vd eE€taon YneLokd
péca. Emmhiéov,  perlétn g avBpodmvng @vong Kot yoyoroyiog yio Tov gviomiopd 1daitepmv
YOPOKTNPIOTIKDY KOl CUUTEPIPOPDOV TV KLPEPVOEYKANUUTIOV YEVIKOTEPOD, OAAA KOl TOL €KAGTOTE
VIONTOL, UTopEl Vo amofel ypnotun oty épevva 1 omoia Ba uropel va TpocsavaToAileTar avaAoyo e
TNV OVOLEVOLEVT] GLUUTEPLPOPE TOV VITOTTOV.
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