HEPIAHYH

210%0G TG Tapovoag dtTpPng eivar ) avdmtuén wog peBodov yio Ty aviyvevon twv
YNAaToOV o€ Tpaypatikd ypovo. ‘Evag yymAding eivor éva mpdypappo 10 0omoio
dwoyilel avTONATO TOVG VTEPGLVOEGLOVG GTOV TOYKOCUO 10TO, UE OKOTMO TNV
avaKTNOoN Kol TNV amodnkevon mANpoeopidv amd 1o dadiktvo. Eved m ypnon tov
Yyvnlotodv yivetol v SlpopeTkods GKOTOVG, ot omoiol eivar onuovtikol ya v
owWOoTH Agltovpyio TOAADY EPOUPUOYDOV TOV SAOIKTOOV, VIAPYOLV TEPUTTOGCEL TOV
etvar avaykaio 1 aviyvevon Kot 1 014KPLoT) TOVS OO TOVG XPNOGTES TOV SLAOTKTVOV.

2mv mapovoa epyacio avantoéape pia péBoodo, n omoia ypnoomoiet dévipa
ATOPACE®MY, YO TNV oviyvevon Tov yvnAatdv kabdg 1 o0Vod0g TOVS LE TOV
eCummpem elvar axdpa oavorytr). H pébBodog avtn etvar amdr, €tol dote vo unv
emPapovetar 0 €ELANPETNTNAG GE UVAUN Kot 6€ YpOVO aAAG Tavtdypova eivar ToAD
OTOTEAECULATIKY] TNV aviyvevon tov yvniatov. H tpotevopevn pébodog otnpiletan
OT0 TPOTLTOL TAOYNONG TOV LYVNALTAOV Kot TV ¥pNoT®dv. ['a v gdpecT avtdv TV
npotumtev avaivcape 1ig HTTP outoeig ota apyeia amoypaeng tov eEunnpemtdv
axkiovBovtag o [TBavoBewpitiky] GLAAOYIOTIKY] TPOCEYYION KOl  GTOTICTIKES
pebodovc.

Tpé€ape mepapatikd v mpotewvopevn péBodo oe Tpayuatikd ypdvo pe v
YPNON E€VOG TPOGOLOIMTN O OTOL0G avamTOYONKe €miong oto TAAIGLO THG TOPOVGOG
epyaoiag. Ta amoteléopata g a&lohdynong £0e1&av OTL TO GUGTNUA OVIYVEVEL TOVG
YVNAATES LE PEYOAO TTOGOOTO EMITLYIOG YPTOLOTOOVTIOS HOVO €va LIKpO apltBpuo

oTNUATOV.
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1. Kegdaiawo 1

Ewayoyn
1.1 Tevika

"Evag yvnidatng (web robot) eivon éva mpdypappa to 6moto dtacyilel anTOUATO TOVG
vrepovvoéspovg (hyperlinks) 6tov TaykOGLIO 16TO, L€ GKOTO TNV OVAKTINGT KOl TNV
amofnkevon TANpPoPopltdV amd to dtadiktvo. O yvnrdtng Eekdvel pe pia AMota omd
devBvvoelc (URLs) mov ovopdletor seeds kot kaOdC EMOKEMTETOL OVTEG TIG
devbvvoelg Ppiokel OAOVE TOVE VTEPGVVOIECUOVE GTNV IGTOGEAIDO OLTH KOl TOVG
npocBétel og o Alota 1 omola mEpLEYEL TIC d1evBvvoelg mov Bo emokePTel pe P
OVLYKEKPIUEVN otpatnyikn oto uéAlov[l]. Avtd ta robot tyynAatovv 10 TOYKOGHLO
16TO Y10 SLUPOPETIKOVG GKOTOVG, Y10l TAPASELY LA, V1o Vo LoleHOVV GTATIOTIKES Yol TN
doun tTov TAYKOGHOV 16ToV, 01 UNYOVES avalnTnong YPNOYLOTOIOVV TOVS TYVNAATESG
YL TNV aVAKTNOT KOl TNV ELPETNPINCT] TANPOPOPIDV, Ol SOYEIPIOTES 1GTOCEAMDOWV
TOVG YPNOWOTOLOV Yo EAEYY0 omacpéEvVeV vrepovvoéoewv (broken links), emiong
YPNOUOTOOVVTOL YK TNV ayopd OTO OldiKTLO, Yo Vo HaLeEDOLY MAEKTPOVIKEG
dtevBuvoelg KA.

Ymhpyovv TEPIMTMOGELS TOV ivan ovoykaio 1 aviyveuon TV yynAaTdv Kot 1
dtbxpion Tovg amd Tovg YpNoteS Tov dadiktvov: (1)-H kivnon mov dnuovpyeitol oto
ddiktvo amd Tovg YVNAATES emmpedlel dueca TV amdOO0CT KOl TNV TOLOTNTO
egumpémong omd tovg e&umnpetés.  (2)-Ot  16T00EAdEG TOL MAEKTPOVIKOD
eumopeiov umopet va unv emBopovv eicepydpeveg artnoetlg (HTTP requests) and pn-
€€0VG1000TNUEVOVS tYVNAATEG, GE AVTEG TIG TEPUTTMGELS £Vl YPNOIULO 1 aviyvevon

KOL 1) OayOPELGT TOV LYVNALTOV 0TI GuYyKekpiéveg oelidec. (3)-Av 0élovue va



epapudoovue kamolov tpomo eEopvéng dedouévov (data mining) ot opyeio
anoypapng (log files) yio v e€aymyn mpotummy (patterns)ylo TNV GLUTEPLPOPA TOV
YPNOTMOV TOV O1AdTKTVO, 01 AULTNGELS TOV €YoV dnpovpyNBel amd ryvnidrteg Oa mpémet
Vo aQopodvTal, dSpopETIKE umopel vo Bydlovpe AovOocuéva GUUTEPAGUATO OGOV
agopd v mAonynon Tov ypnotn otov maykoéouo 1otd. (4)-  Emiong otig
TEPLOGOTEPEG SOPNICELS OV gppaviovtal TG UnNyovég ovalnmnong Onwg oTo
Google, Yahoo «kAm, ot dtopnuioTég TOVG TANP®@VOLY Yo KABE KAIK Tov KAVOLV Ol
YPNOTEG 0T dlapriuon Tovg [1, 2, 3]. Ze oty TV TEPInT®ON £ivat TOAD GNUAVTIKY
M €YKLp1 aVixveLST TOV KAIK TOV KOVOLV Ol YVNAUTEC.

Evd ot nbwol yyvniateg avtonpocdiopifovat, ot kakdfoviot kpvfovv v
TOVTOTNTO TOVG KOl  OKOUO Umopel  va  XPNOUYLOTOOVV  TOVTOTNTO  KATOL0V
QUAAOLETPNTN Yl Vo u1n yivouv avtiAnmrol omd 115 Kowvég pefddovg aviyvevong
YVMALTOV.

2KOmOG aVTNG NG OWA®UATIKAG €lvan M avamtuén pog pebddov yu v
gyxopn aviyvevon tov yvniotdv Kabag Ppiokovior oe dpactnpotTa. AvTéG OL
péBodot mpémet va etvar amAEg Yo var unv eTPapbHvovy Tov ELTNPETNTH GE VI Kot
o€ YPOVO Kot EMIONG TPEMEL VoL £IVOIL ATOTELECUATIKES Y10 TV QVIXVELON YYVNALTOV LE
peydro mocootd PBePfordtnroc. H pébodog mov Ba avantvEovpe oe avtiv v €pguva
otpiletor oto TPATLTOL TAONYNONS TOV YVNAATOV T, OTtoio Efvol O1POPETIKAE Ao
avtd tov ypnotov.[4, 3] T 1o Adyo avtod, éva TpdTo Prina og avtd 1o £pyo gival
€0PEOT TOV TPOTHTOV AVTAOV T®V 0Vo opadwv. H avdivon tov HTTP aitoemv ota
apyeio amoypaeng (log files) tov eEummpetntodv Ba pag fondnocet yio v ebpeon TV
TPOTHT®V Kol 1O10TNTOV TOL EEY®PILoVV TOVG LYVNAATES OO TOVG YPNOTEC. XE LTV
v ovaivon oakoiovBodpe o mOVOTIKA GULAAOYIGTIKN TPOGEYYIGN Yol TNV

taévounon Tev ovvodmv ¢ ypnotdv N ywvniatov [2] kot ot cuvveyeio



epapuolovpe oTATIOTIKEG HEBOOOVE Yol TV AVOKOAVYT CTOTICTIKMOV 1010TNTOV Kol
YOPOKTNPLIOTIKOV GTOVG GLVOOOLE TOV dNUOLPYNONKaAY amd Tovg tYvnAGTeS. AVTA T
YOPAKTNPLOTIKG cuvovalovtor pall pe Bapn yoo v avdmtuén evog poviédov mov Ha

OVIYVEDEL TOVG YVNALTES GE TPAYLATIKO YPOVO.

1.2  Aopn avog@opdg

H dopn avtg ¢ dmlopotikng epyaciog £xel og eéng: 1o Kepdiao 2 e&etdlovpe
VQLOTAPEVEG TEYVIKEG Y10 TO SOYWMPIGHUO TOV GLVOSIWV MG TOPAYOUEVA OO XPNOTEC N
yvnidrec. Zto Kepdhao 3 meprypdoovpe v avaivorn apyeiov  oamoypoaengs:
YOPIOUOG TV aPYEI®V amoypaPnG G€ GLVOSOVCE, TAEIVOUNGT TOV CLVOI®Y GE YPNOTES
N yvniateg pe tov tagwvounty (classifier), otoTioTIK OVAALGN TOV GLVOI®V,
ovunepdopata. To Keparaio 4 mapovoidler to poviéAo mov avamtoéape yoo v
aviyvevon TV vnlotav o Tpaypatikd xpovo. 1o Kepdiato 5 napovcidloope ta
armoteAéopato kot TV afloAdynon tov  povtédov. Télog  mapovcialovpe

CLUTEPACUATO KOl LEALOVTIKT] OOVAELD GTO KEPAAOLO 6.



2. Kepalaro 2

YyETIKN £pEVVO,

Ot volotdpeveg TEYVIKEG YO OVIXVELON YVNAOTOV UTOPOLV VO YMOPIGTOLV GE
Katnyopieg pe Pdon v avdivon N 10 poviéAo mov akoAovBovv. Xe avtd 1O
KEPAAOO TEPLYPAPOVUE OPYIKE KATOLEG AMAESG TEXVIKES KO TOVG TEPLOPLGLOVG TOVG,
Kol o1 ovvéxeln mopovotdlovpe dvo dAiec Katnyopiegs poll pe TIG TEYVIKEG OV

OVIIKOVV GE QUTEG.

2.1  Amiég TEYVIKES Y0 AVIXVELOT] LVAUTOV

2.1.1 IP address check

‘Evag tpoémog aviyvevong yyvniatov sivor va cvykpivoope v IP d1evbuvon tov
neddtn (web client) pe tig IP d1ev60voelg tov tyvnlotdv ot omoiot givar 101 YvooTOl.
To mpoPAnua g pnebddov avtng elvar 0Tt TAPOLO GTL VILAPYOVY TOAAES 1GTOGEAMDES
ot onoieg mapéyovv Aloteg pe tig IP dievfivoeic tov yvootdv iyvniatov [5] mpaktikd
etvar 0OVGKOAN 1 cvvtipnon HG evuepOUEVIG Pdong dedopévav e OAOVS TOVG
yvniatec. H aviyvevon tov yvnlotodv pe avtnv t péBodo eivarl amoTeAesOTIK
HoévVo otV TEPITTOGN TOL O YVNAATNG €XEL YIVEL YVMOOTOG TPONYOLUEVMS UE TNV
YPNOMN KATOL0G GAANG HeBOSOL 1 EVPIOTIKG OO TOVG SLAYEIPIOTEG TV EELANPETNTOV

10TOV.



2.1.2 Aitnon yw 1o apyeio robots.txt

To Robot Exclusion Standard (RES) [6] mpotdbnke yio vo emtpéyel 6TovG
JLXEPIOTES O1AdIKTOOL VO 0piloVV TOLEG 1GTOGEAMOES TV 1GTOTOM®V, UTOPOVV V.
EMOKENTOVTOL OO TOVG YVNAATES. ZOUPOVO LE 0VTO TO TPOTLTO KAOE POPA TOV £VOg
YWNAGTNG EMOKENTETOL [0, 16TOGEAIDa, (m.y. Www.f00.com) mpémel mpmdTa. Vo
eetdoel to apyeio robots.txt mov Ppioketan ot pilo g 1oT0C0EAISOG (Y.

http://www.foo.com/robots.txt). Avtd 1o apyeio mepiEyel p AMota TEPLOPIGUDV

TPOGPUCNC TOV 16TOTOTOL, OT®G AVt £xel Kabopiotel amd to dayepiot tov. Ot
YVNAATEG UITOPOLV VO OVIYVELTOVV €DKOAO OTOV Ol GLVOJOL TOLG TEPLEYOLV £Vl
altmua ywoo to apyelo robots.txt.  Avtdg sivon évag Aoyikdg tpdmog aviyvevong
YVNAOTOV Yo T0 AOYO OTL, Ol TEPIGGOTEPOL 1GTOTONOL OEV TEPLEXOVV EUPOVELG
OUVOEGLOVG YO TO OPYELD AVTO KOl 01 TEPLOCOTEPOL YPNOTEG OV EEPOVV TNV VTTaPEN
tov. [Tap’Oha ot dev umopovpe vo oTNPLLOUACTE ATOKAEIGTIKA GE AVTO TO KPLTHPLO
enedn N ocoppodpewon pe to RES elvar mpoonpetikn kon moAhot yyvnAdreg pmopel va

unv 10 €QapuoGouV.

2.1.3 To m0600670 TOV 01Tioc®V pue v pé6odo HEAD

Y7hpyovv KAmotol KavOveg Yo ToV 6mGTO oXeSoHd Tav yyvnhotodv [6] évag ek tmv
omoiwv eonyeitan 0tL évag tyvnAdtng Oa mpémel va ypnoponolel v pébodo HEAD
omote avtd eivan duvatov. Ot uébosot GET, HEAD ka1 POST evog HTTP autrpartog,
npocolopilovv v wpdén mov Oa ekteAéoel o eELMNPETNTNG TAVED GTO apyeio Tov

{moe o meldtng. O e&umnpetng amavtd ot péBodo GET otéhvovrog Eva pivoua


http://www.foo.com/
http://www.foo.com/robots.txt

T0 Omoio omoTeEAEiTAl OmMO O EMKEQOAIdN 1 omoio mepthapPavel  Kamoleg
mAnpoopieg, pali pe to apyeio mov {nOnke amd Tov merdrr. v uébodo HEAD o
eELMNPETNTNG EMOTPEPEL LOVO TNV EMKEPOAIDN 1) ool £EL HIKPY| EMPAPLVOT GTNV
emkovovia. Avtdg eivarl Kot 0 AOYog TOv Ol Y VNAGTEC TTPEMEL VO YPTCUYLOTOLOVV
omote ovtod etvar dvvatov v pébodo HEAD. Ilapdia avtd moAdol tyvnidteg
ypnopomrotovv kotevbeiov tnv néBodo GET yia tn avdktnon apyelov Le amotéAespa

vt 1 LEB0OOG aviyvevong Y VNAUTOV Vo UV €IVl ATOTEAEGLATIKT).

2.1.4 User agent check

SOUPOVA LE TOVG KOVOVEG DAOTOTNONG LYVNAOTAOV, £VOg tYVNAATNG TPEMEL VO, ONADGEL
NV TOVTOTNTO TOV 6ToV éumnpetnt) Hécw tov mediov user agent. [Tapdio oavtd
TOAAOL tyvnAdTES dev INADVOLY TNV TAVTOHTNTA TOVG G€ aVTO TO TTEdio 1 KpVvouv TV

TAVTOTNTA TOVS YPTCLOTOUDVTOG TNV TOVTOTNTO EVOG YVOGTOD PLALOUETPNTY.

2.1.5 Null referrer

To npwtoxorro HTTP mopéyer to medio referrer yio vo emtpénet otov meAdtn va
opilet tn dO1evBvvon G 10T0CEAIDAG GtV Omoin BPIOKOTOV O VIEPGVUVOEGHOG TOV
onoio akolovBnoe y va @Tdoel otV TpEyovoa 1otocerida [7]. Ot mepiocdtepeg
QTN OELG TOV TTPOEPYOVTAL OO TOVG LYVNAATES OgV £oVV KAmowa T 6€ avtd To Tedio,
avtifeta pe Tig artoelg tov ypnotov. [apola avtd dev pmopovpe vo otnpioHacTe
0€ OVTO TO KPIUTHPLO YO TO AGYO OTL LAAPYOVV TMEPUTTMOGEIS TOV KOl Ol YPNOTEG

UTOpOovV Vo Tapdyouy oiThoELg ol omoieg dgv Ba Exovv Kdmowa T oto medio referrer.



Avt6 pmopet va cupPel yio mapaderypo 6tav o xpNoTng TaTdel 6€ VoV GEMOOOEIKTN
(bookmark) 1 ypdopet katevBeiov v URI d1evbvvon oe éva véo mapdbvpo TtoL

QULAAOUETPNTN.

2.2  Avélvon kivnong

Ot teyvikéc avaivong g Kivnong ota apyeia omoypaens, Pacilovtar otnyv 10éa 0T
TOL YOPAKTNPICTIKA T OTTO10 EMIEIKVIOVV 01 1YVNAATES € AVTA To. apyein, doPEPOVY
amd avTd TV ¥pnoT®v. Avtéc ot texvikég Pacilovtal gite o TPOTLTOL TAONYNONG K
YOPOKTNPLIGTIKA TOL €lval NO1 YVOGOTA Y10 TN CUUTEPLPOPE TOV LYVNAOTOV, €lTE GE
VTOOE0ELG 01 0TolEg amodElyvovTaL OTL 1IGYHOVV OTOV Ol TEYVIKEG OTEC OVIYVEDOLV TOVG
yvnAdteg pe peydAo mocootd emitvyioc. To mpoTLRA TAONYNONG EUTAEKOLV
avalnmon katd Pabog 1 Kotd TAGTOC, TOV EVOMUATOUEVOV GUVIECUMOV Kol TOP®V
o€ pa 1otooeAidn. Ta yapaktnplotikd cvumeptlapfavouy to €idn TOV TOP®V TOL
InmOnkav, to péyedog g aitnong Kot Tov TPOTO PE TOV OO0 £YIVE 1| TAONYNOT GE
po 10toceAda (kotd Pabog M xotd mAdtog). EmmAéov, ot mepiocoTEpOL 1 vNnAdTES
£XYOVV TPOYPOUUOTICTEL VO KAVOLUV OTHLOTO Y10l GLYKEKPUEVO €100¢ mOpov (Yo
TOPAdEYHo peptkol yyvnAdteg umopel va €xovv viomomBel va (ntdve pdévo .pdf
apyeia). ' To Adyo 611 TG o1 TEYVIKEG Pacilovtal TEPICGOTEPO GTNV OVOUEVOLEVT
CLUTEPIPOPE. TV  YVNAOTAOV TOPA OTNV  YVOCY TOV YOPOUKTNPIOTIKOV OV
TEPLYPAYOLE O AV, BE@POLVTAL TO OLVOTES TEYVIKES Y10 OVIYVELST] YVNAUTOV.
[Mopora avtd, AVTEG O1 TEYVIKES aviyvELONG OV £YOLV EMTVYIO GTN TEPIMTM®ON OV

Evag L VNAGTNG CUUTEPLPEPETOL OLPOPETIKA OO TO OVALLEVOLLEVO TTPOTVTAL.



2.2.1 Eidog artoopuévov mépov

Y10 [8] ot cvyypageig expetairedovral v vrodeon OtL ot yvnidteg (ntodv povo
OLYKEKPIHEVOL €101 TOP®V  KATG TNV TAONYNOY TOVG O O 1OTOGEAIDO.
XPNOIULOTOLOVV 0 GTATIGTIKY TPOGEYYIGT Y10 TNV OVIYVELGT TOV LYVNAAT®V 1| OToio
Baciletar ota €10 tv wOpwv mov {nionkav. ITo cvykekpyéva, vAOTOOVV dVO
véovg aAyopiBuovg vy aviyvevon iyvmAatov, o Koabévog omd Tovg omoiovg
YPNOLOTOEL S10POPETIKE YOPAKTNPIOTIKA TOV GLVOIMY TOV 1YVNALTOV.

210V TPp®@TO aAYOPIOUO YIVETOL GTATIOTIKY AVAALGT TOL €100VG TOV TOPOL TTOV
nmbnke oe kéPe aitnua. Avtol ot TOPOL OPASOTOOVVTOL GE OKTH OLOPOPETIKES
onadec: 1otooerido (web page), €yypoaea (document), script, ewoveg (images),
povoikn (music), Bivteo (video), download kat 6Aa ta vrdérowma. o v epapuoyn
TV aAyopiBuwv, Kabe eyypapn oto apyeio amoypapng TaSvoueital 6e po amd Tig
opadec avaroya pe tov Topo wov (nthonke. o Tapdderypa, Eva aitnua yio htm, asp,
N php 0o taivounbel cav 1otocerido evad éva aitmua vy jpg, gif, 1 png Oa
taivounbel cav gwova.

O okyopiBuoc avtdg Aertovpyel oe mévte Puata. Xt0 TPOTO  Pruo
OLLAOOTOI0VVTAL O EYYPAPES TV apyeimv amoypapns oe 8 onddeg pe Pdon to €1d0g
TOV TOPOV TTOV APOPOVV. ZTO OEVTEPO PrLLOL, COPDVOVTOL GE OAES TIC OLADES TOL TEd TN
v T0 6vopa kOpupov (hostname) kot Tov Tpdktopa ypnotn (user agent). Aitnpoto ce
po opdoa ta omoio £xovv to 110 dvoua kOUPoL Kot TpAKTopa ¥potn Bempodvtar OTL
TPOEPYoVTaL amd TOV 1010 ¥PNoTN. AV 0 YPOVOS AVALESH GE SVO GUVEXOLEVO OULTILLOTOL
etvar peyaddtepog amd éva KatdeAl (15-30 Aentd) tote O outrpata Oempovvtal 0Tt
OVIKOLV GE€ OLPOPETIKEG GLVOSOVS. Me avTOV TOV TPOTO YwpilovTol ot cVUVOdOL GE
K@0e opdada. Xto Tpito Prpo, av OAo ta cTHUATO G€ [ cHvodo (ntdve to 1010 €id0g
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mopov TOTE VTN N GLVOSOS Bewpeitar OTL OMovpynnke amd yvniatn. Avtd
Bacileton otV vOOEST OTL O1 YYVNAATEG KAVOLV OUTHUATO Y10, GUYKEKPIUEVO €100G
wOpov. Z10 TéTOPTO Prina eAéyyovtan Ta Tpia TpdTo Yynoeio g IP d1evBvvong Kot tov
nediov TpAaKTopa XPNoTN Yo KAOE chHvodo mov Bewpeitar OTL TPoEpyeTal amd yvnidn,
Kol 0VTE oL GLUEMVOLV Bempovviar OTL avikovv otov 1o tyvnidartn. Katd 1o
terevTaio Ppa petpiétarl o aptipds Twv cuVOdWV NG KABE OUAdG TTOV TPOEPYOVTOL
amd tov 1010 yvnAdn Kot 0 ovtioTorog apBpdg emokéyemy. Avtd Ta dedouéva
YPNOUOTOOVVTOL YL TNV OVOyvdplon cuvodwv mov (ntdve éva povadikd €100g
TOPOL Kol TEPLEYOLV ONUAVTIKO aplBud authoemv. Mg Bdon avtég Tic petpikég
opifovtot Ta Kat®EAo Yo vo EexmpicouV OUTNGELS TOV TPOEPYOVTOL ATO YPTOTEG Ol
omotot Kavouv aitnon yia €va povo €idog mdépov kot o1 cvvexeio dev KAVOLV GAAES
oa1tNoels.  Avtég ot cbVodoLl dMpoVPYOHVTAL OTAV YPNOTEG KAVOLV ovalfTnon oTto
SLdiKTLO Y10 VO CLYKEKPIUEVO TOPO GTEAVOVTOG LOVO Alyol OULTHLLOTA Y10 VO TTOPOVY
angvfeiog To ATOTEAEGLOTA YOPIC VO TAOTYOUVTOL EEKIVOVTAG O TNV apyikn e
TOV 160TOTOVL. AV 0 aplBudc TV atnUdTeV o€ pio cVHVOd0 EETEPVA EVOL OPIGUEVO
KATOPAL TOTE 1) GHVOO0G TAEIVOUEITOL G ONUIOVPYNLLEVT ATtO LY VNALTY.

O devtepoc adyopBnog AapPdvel voOYn TV TOXLTNTO UE TNV Omoild To
OLTNUOTO GTEAVOVTOL GTOV €ELMNPETNTY] Kot TOV aplBpd OAOV TV EVOOUATOUEVOV
oLVOECU®V G€ o 16ToceMO. H 10€a €d® givon va dnovpynBet yio kdbe emokéntn
poe Moto pe OAo TO OUTHUOTO. KOl TOVS OVTIGTOLXOVS YPOVOLG oL OTAAONKAY Ta
ortuata.  Av 1 dtpopd tov xpovov ce OAd Ta autnpoTo glvarl pukpdtepn amd Eval
Kat®PAL (cvvnBwg 0-30 devtepdienta) TOTE 1| GLVOOOG TOEIWVOUEITOL MG TYVNALTNG.
EmnAéov, av évag emokénng Hog 16TOCEADNG eV £YEL KAVEL AMTNGELS KO Y10 OAM TOL
EVOOUOTOUEVO avTiKEipeva (T.Y. €KOVEC) NG oeMOag T1OTE avTOG Bewpeitan OTL

umopetl va givon yvmAdng. O adyopBuog vrobéter 0Tt 1 6Hvodog €vog ypnotn Ha



EeKvNoel Pe Eva aiTnua Yo pio Kuplo 16ToceMon kot Bo erakorlovdncovy artrpato
Y10t OAOVG TOVG EVOMUATMOUEVOVS TOPOLS TNG IGTOGEAIDNG.

Ot dvvotdtteg aviyvevone twv 6vo aiyopifumv cvykpivovtor pe 1o idto
GVUVOAO 0E00UEVOV Kol OAOL Ol TYVNAATEG TTOV OVIYVEDOVTOL LUE TOV TPMTO aAyOP10U0
aVYVELOVTOL KO LLE TO OEVLTEPO. AVTO emPePatdvel TNV VIOOEGT TOV GLYYPAPE®Y OTL
ot yvnidteg yapokmmpilovratl amd 1o €idoc TV mOpwV Tov avalntodv, amd Tov YpoOvo
mov UeCOAOPEl avApesa G€ VO OOOYIKA OLTHLOTO KOl OO TO TOCOCTO TV
EVOOUOTOUEVOY TOpov Tov (ntdnkav o€ o 1otocerida. Ta mepapatikd
amoteAéopato Oelyvouv 0Tt ot oAyoplBpoil Tovg aviyvedhovv OAOVLS TOLg MOUKOLG
yvniateg dNAadn 6Aovg toug tyvnAdteg ot 6motol {ntdve to apyeio robot.txt. Xyetukd
pe v opBdémmra tov oiyopiBuwv, omd tovg 253 EMOKEMTEC LIOYNPLOVS Yio
yvniateg, ot 28 xoatnyoplomomdnKov ¢ yvnAdteg Otav 1 TN TOL KATOEAoL Yo
OV aplid TV GLVOSWMV ATOTEAOVUEVES OO CUTHLOTO Y10t EVO GUYKEKPLUEVO TOPO
etvar peyaddtepn tov 2 kot 0 avticToryog aptBudc ctnuaTov yo Kée chvodo eivar
peyoAvtepog tov 5. Ot cuyypageig dpioav avtés Tig Tinég e Paon v vmoddeon OtL
évag yvnAatng yopilel 11 OOVAEEG TOV GE VROKATNYOPIEG ONUOLPYDVTAS £TGL
TEPLOCOTEPEG GLVOOOVG amd évav ypnotn. M GAAn vmdBeon mov kdvovv ot
ovyypageig givatl 6t o1 tyyvnidteg koatefdlovv mapamdve VAKO Tapd TOLg YPNOTES.
Ao tovg 28 yvnidteg ot 20 tav nbwkoi (well behaved) evad o1 vorowtor 8 dev Ba
elyav aviyvevtel yua 1o Adyo Ot dev elyav {ntoet to apyeio robot.txt.

H emruyia tov degvtépov aryopiBuov emiPeformdver O6t1, 0TaV Evag tyvnidatng
AapPaver po http amdxpion amd Tov ELINPETNTA Yo U0l 1GTOGEMOO deV aKOAOLOET
pwo. oelpd and amokpice®mv Yoo OAO TO EVOOUATOUEVO OVTIKEILEVO OVTNAG TNG

10TOGEAIDOC. AVTN M cLUTEPIPOPE elvar KON Yia tyVNAATEG Ol 0TTOi0t EVOLAPEPOVTOL
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oV avalnmon HOvo &vleg €ldovg mOPOL M £YOVV  GUYKEKPIUEVOUG GTOYOVG

aval{ntnong.

2.2.2 TpéTomo whonynong

Mo 6AAN mpoomdBeia yio eEghpeon TV yyynAatov otnpiletar oty vrdBeon OTL Ta
TPOTLTTO. TAONYNONG TOLG OLOPEPOVY GMUOVTIKG 0O ovTd TV Y¥pnotdv. Xto [3]
npoteivetal évag vEog oAyoplOpoc ywo TV €Eaymyn ovvodwv omd To apyeio
amoypOENS 1e Paon v mo mave vedOeon.

Mo va avtietoynOel po aitnon otnv 6uvodo oty omoia avhkel, yopiletot 1
Mota pe TIg evepyég ouvooovG 6 TE6GEPLG Opdoeg pe Paon v IP dievbuvon ko to
nedio Tov TPhKTOpPO YPNOTH. ZTNV TPMOTN Opdda cuumeptrapupdvoviol ot Guvodotl ot
omoieg €yovv Vv 101 IP debBvvon kot tov 1810 mpdxTopa YPNOTN HE AVTE NG
eyypaenc. Xtnv devtepn opdda cuumeptAapuBavovial ot GHVodoL ol 0Toieg £XOVV TOV
010 mpdxtopa ypfotn pHe ovtd TG €yypaens kot n IP 61evbvvon avikel oto 1610
domain. H tpitn opdda mepi€xet Tic GuVOS0LG e TOV 1010 TPAKTOPO YPNOTN Kol TO 1510
mpdBepa IP 61e00vvong. v tedevtaio opada cvpmeptiappdvovtol ot GHvoool oL
dgv &youv Kavéva Koo medio. Xtn cuvexela vroAoyilovtat O18popa YOPAKTNPIGTIKA
v v KaBe chvodo ywpilovtog Tig cLuVOOOVG GE eMELGOd, OOV KAOE £mEIGHO10
etvar éva aitpa yo éva HTTP apyeio. Ot cvyypageic vroroyilovv 25 drapopetikd
YOPOKTNPLOTIKE TAOYNONS Kot ¥PNGUYLOTO00V Ta. Tpia amd avtd yio To labeling tov
oLVOOM®V. L& OVTA TA YOPOKINPIOTIKE GLUUTEPIAAUPAVOVTOL O EAEYXOG OV TO apyEio
robot.txt £xel {nwOei, To T0600Td TOV TUATOV IOV Eytvav pe v pnéBodo HEAD
KOl TO TOGOGTO TV OLTNHATOV TOV OV ELYOV KA £YYPOPY] GTO TESIO TNG OVOPOPAS

(unsigned referrer). O AOyog mOV YPNGULOTOOVV OLTA TO YOPOKTINPLGTIKG YO, TO
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labeling givon 6Tl OVTITPOCOTELOVY TO TOAD TNV GLUTEPLPOPE EVOG LYVNALTN TOPd
EVOG (pPNOTN.

Ola ta medio Tov TpaKTOpa YPNOTN XOPILovIal G OUASES YVOOTOV 1YVNALT®V,
YVOOTOV QLAAOUETPNTOV, TOAVOV YVNAOTOV Kol TOAVOV QUALOUETPNTAOV LE TOV
TapoKATe TpOTO. AV pia ohvodog meptiapPdverl o aitnon yo to apyeio robots.txt,
10TE M OoLVOOOG Bewpeitan WG YVNAdNS. Eddiiwg yivetar avaivon tov mediov
TPAKTOPO, YPNOTN TOV AITHGEMY. AV 1] 6HVOO0C £XEL AUTNGELS LOVO amtd £V TPAKTOPOL
YPNOTN O Omoiog &lvarl YvwotOg yvnAdNg N TOAVOS 1yvnAdtng tOtE M GVV0O0G
KOTNYOPLOTOLEiTOL G L VNAATNG. AlopopeTikd Katnyoplomoteitatl ¢ dvOpmmoc. Av 1
oLVOO0G €xel OTNCELG amd TOAAOVG TPAKTOPES YPNOTN TOTE KATNYOPLOMOLEITOL (G
YvNAaNG Lovo (a) av 0V VITAPYOLY GHVOJOL TOV VA £fvol YVmGTOl UAAOUETPNTEG 1)
mBavol euilopetpntég N (B) av OAeg ol OUTNGELS TNG GLVOSOL YPNGLUOTOOVV TN
péBodo HEAD HTTP 1 to medio g avagopdg sivor adeto. Térog, 1 teyvikn viobetel
Tov  oAyoplBupo dévipov omopdcewv C4.5 otTig KaTnyoplomomuéveg cuvodovg
YPNOWOTOIOVTAG OAo To. mopayopeva mpotumo mhonynons. O okomdg eivor m
avamTuEN €vOg KOAOD HOVTEAOL Yo TPOYVAOGT GLVOSMV tYVNAAT®V Paciopévo ndvo
OTO OPOKTNPIOTIKA TPOSPacNS Kot M aviyvevon tng Kivnong yvniotdv 660 1o
duvatd cuvtopdtepa KATA TNV €MioKEYN £vOg tyvnAdtn o€ éva tototdémo. H axpifeta
aVTOV TOL povtéAov eivar 90% petd ond téocepelg artnoels. To poviédo eivar emiong
wKavO v, aviyveLEL LVNAATES Ol 0moiol 0ev AVTOTPOSIOPILOVTOL YPNGILOTOIDVTAG
TOPOUOL. TTPOTVTTO TAONYNONG E AAAOVS LYVNAATES.

H emruyio avtod Tov povtédlov cvverdyeton 6t 1 péBodoc HTTP HEAD dev
ypnopomotleitar oxeddv moté amd Tovg avlpomove. EmmAéov or cuyypapeic kdvovv
TNV ONUOVTIK Topatnpnon Ot ot tyvnAdteg mAonyovviol kotd TAATOS oe €vol

16TOTOTO Kot Ayotepo kotd Paboc. AvtiBeta ot dvBpwmotl TAonyovvial 0dNyovUEVOL
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amd TOVG OTOYOLG Kol GE Lo oUVOO0, dlaoyilovV TOV 16TOTOTO TEPIGGOTEPO KOTA

Babog.

2.3 AvoluTikn povreromoinon

H toyadmra oty ovumepipopd €vog tyvnAdtn kot 1 mOAvOTIKY KOTOVOUN TNg
kivnong tov géumnpetntn, 0dNyohV TN ONUOVPYIO AVOALTIKOV HOVIEA®V Yol Lol
KOAVTEPT) TEPLYPOUPT TNG GLUTEPLPOPAS TV YvnAat®v. Ot aVOALTIKEG TEYVIKEG
ompilovton  otig TEYVIKEG OvOAvong kivnong ktilovrog poviéAa Yoo TV
AVOTOPACTACT TMV YOPOKTNPIOTIKOV 7OV EMOEIKVOOVY Ol YVNALTEC KATH TNV
dwpkewr TV emokéyedv  Toug. Ot avOALTIKEG  TEYVIKEG UTOpPOVV v
Katnyoplomoinfodhv cOUP®VA LE TO HOVIEAO TTOV VAOTOLOVV KOl TO, YOPOKTNPIOTIKA
TOV Yvniotov mov Aappdvovv vmoyn. To mapatnpoOUEVe YOPOKTNPIGTIKA TOV
apyelov amoypapng &vog €ELIMPETNTY), UTOPOLV VO OPIGTOVV YPNGULOTOLDVTOG
OLAPOPEG OTATIOTIKESG 01 0Toieg Egxwpilovy TNV CLUTEPIPOPE EVOG YPNOTH OO OVTNV
evog 1yvnAdtn.  AVTEC Ol TEXVIKEG 00MYOUV GE TIO GLYKEKPUEVOLG KOl TTOAV-
dlaoTaTONg TPOMOLG avixvevons Yyvniatav Kol Bsmpovvior mo dvvatéc amd Tig
TEYVIKEG avdivong g kivnong otovg eéummpemtés. 'Eva cmotd ekmaidevpévo
HoVTELO O106PaAilel OTL 1 aviyvELGOT OTOOVONTOTE YPNGULOL tYVNAATN (ONANOT EVOC
yvniat mov dgv €yel tuyoaia cvumeppopd) Ba eivon emtvymg. ‘Eva petovékmnpo
AVTAOV TOV TEXVIKOV OU®G, gival 0Tt ypetdlovtal ToALd dedopéva yio TNV eKTaidevon

LOVTEA®V LE PEYAAO TOGOOTO EMTVYING.
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2.3.1 H Bayesian IIpocéyyion

¥10 [2] mapovoidletar o MTEloovy TpocEyyion Yo Ty aviyvenor 1yvniotdv otnv
omoio. apyikd €dyouv TIg GLVOOOLG OUOOOTOLMVTOG TIG €YYPaPEés pe PBaon v IP
devBvveon Kot Tov xpovo Tov pecorafel avipecso oe Svo S1000YIKA OITHHOTO. XE VT
TNV TPOGEYYIoT XPNoHomoteitanl évag duvapkog eEmypoviopndg (timeout) o omoiog
TPOocapUoOleTOl avaloyo HE TOV oplUd OITNOE®V GE M. GUVOOO. XTI GUVEXELL
vroAoyiCovtot ta. akOAovOa YOPUKTNPIOTIKA Yo TV KAOe 60vodo: HéEYIETOS puOUOG
KMK, d14pKeLn, TO T0G00To TOV eIKOVOV TTov {ntMonkav, 1o [Tocoostd TV altnoewny
v pdf/ps apyeio, 1O TOGOGTO TV amMOKpPicE®V pe K®MOKO 4xx Ko o tiun 0 1 1
avdioya av {ntOnke to apyeio robot.txt. AVTA TO YOPAKTNPICTIKG ATOTEAOVV TOVG
koéppovg tov diktvov Bayes kot n pila amoterel v khdon (yvnmAdtng/avOpwmog)
oTNV omoio. aVNKEL Ui GVVOO0C. Zuvovalovtag Ol TO 7O TAV® YOPOKTNPIOTIKA
vroAoyileTon pa mBavoTNTA Y10 TNV KAGGN otV omoia aviKel 1 ovvodog. Emiong n
TeEYVIKN ot AouPdvel vmdéyn 6Tt N KAGoM g cvvodov emmpedlel Gueca To
TOPUTNPNTEN YOPOKTNPIOTIKA TNG GLVOOOV.

To diktvo €xetl exmardevtel pe Eva PEYGAO GUVOLO OESOUEVOV ATOTEAOVEVO
and y1Mdaodeg cvvdoove. [a v katnyoplomoinon T@v cuvodwv ce avBpdToLS Kot
yvniateg ypnowonoteitor pia nuovtoépot pébodog n omoia Paciletor o gVPETIKES
ocuvaptioels. [To cuykekpéva pa cuvodog Katnyoplomoteitatl Gav yyvniatng av: (o)
n devbuvon aviket otig [P devBivoels yvootov yvnhatdv, (B) av vadpyet aitnon
ywoL To robot.txt apyeio (y) av n didpkela g cVVOSOL glvar peyahdTepT amd 3 dpeg
(0) av to ToG0oTd TV nTovpeveVy gwdveov ce oxéon pe too HTML apyeio eivon

Myotepo amd 1 ota 10. Ta yopoaknpiotikd to omoia waipvouv Un-O1oKkpitég TYES,
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OT®MG TOPAOELYHA 1) OLIPKEWL TNG GLVOJOL, £YOLV WETOTPONEL GE OLKPITEG TIUESG
YPNGYLOTOIDVTOG TNV EVIPOTICL.

Ot ovyypageig ékovov TEVTE OPOPETIKA TEPAUATO YPNCLLOTOIDOVTOS KAOE
QOpPE SLPOPETIKO PO GLVOSWV TYVNAUTAOV Kot avOpOT®V Yo TNV EKTAIOELOT) TOV
dktvov. e v a&lohdynon Tev arotedecpdtmv opilovv t petafint Recall yio va
LETPNOOVV TO TOGOGTO TMV GLVOOMV YVNAUTAOV 01 0moieg £xovv Katnyoplomoinel
OWOTA GE OYXECT UE TOV TTPAYUOTIKO apBpd cuvodwv yyyniatov. To amotehécpota
deiyvouv 0TL 1 KoTnyopromoinon éxet Recall 95% nocooto emttvyiog oy KaAdTEPN
nepintwon (6tav Yoo TV KTOidELON TOV SIKTVOV YPNGIULOTOVV ToV 1010 aplduod
ouvodmv amd yvnidteg kor avOpomovg) xor 80% ommv  yepdtepn  (Otav
YPNOLOTOL0VV HEYOADTEPO OPOLO GUVOOMV AVOPOT®V TAPA LYVNAALTOV).

Ta amotedéopata emPefordvouv OTL Ol YVNALTEG OVTITPOGHOTEVOVIOL OO
YOPOKTNPOTIKE OTt™G: (1) 0 péyrotog puBuds TV KAMK eivar peyaAdtepog amd avtodv
TV avBponwv, (2) N cvvodog dapkel moAd mepiocdTepo, (3) €va peydAo moGooTo
TV otnuatov eivor yio pdf/ps apyela, kot téhog (4) dnpovpyovv éva peydlo

TOGOGTO AMOKPIGEDV IE KMOKO GOAAMLOTOG 4XX.

2.3.2 Kpoppévo Mapkofravo povréro (KMM)

Y10 [9] mapovoidletar por TEXVIKN avigvevong Paciopévi o€ Evo KPLUUEVO
popkoflavd poviédo oty omoia dtakpivoviorl ot yvnidteg and Tovg avlpdOTOLS e
Baon to mpoTLVIO 0EiEemv TV otnoewv. Ymootnpiletar Ot évog avOpmdmvog
EMOKENTNG O o 16T0GEAMD @aivetar amd éva burst artnoewv HTTP amd tov
QUAAOUETPNT] Y OAOVG TOVG EVOMUOTOUEVOLG TOPOVG OTNV  1GTOGEADA,
axolovBovpevo amd po adpavi mePiodo evoow o yprotng dtaPdlel v ceiida. ‘Evag
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YVNAGTNG amd TNV GAAN HEPLd, OMOGTEAAEL UTNOELS Y10 TOPOLG LE O YOUNAS puOUd
Kol pe otafepd ypovo avdpeca otic atnoels. o va meptypdyovy kaddtepo avtd 10
QovoEVO, 01 GLYYpapeic daympilovv To YPOVO GE OOKPITA SLUCTHUATO TOV 1010V
unKovs. Mo 1 mePIocdTEPES ATNGELS Ad TOV 1010 PN OTH oV KATaPHAVOLY 6TO 1010
dtaotnua ypdévov ovoudletan batch arrival. Tétoteg agi&elg sivar YopoakIPIoTIKES Y10
TOVG OvOPOTIVOUG ¥PNOTEC TTapd Yio. Tovg ywvnAdtes. o va aviyvevoel to batch
arrivals, 1 texvikn HETPA TOV 0plOUO TOV OITNCE®V GE MO GUYKEKPIUEVT] OlBpKEL
ypovov. ‘Eva batch arrival opileton ¢ pior opddo autnoemv oe Eva Ypoviko O14cTnLLO.
Kd&Be ypovikod ddompa avtimpocsmnevet pia mapatipnon yuo éva KMM, aidd pdévo
avtd pe batch arrival Aappdvovror veoym.

[No v eknaidevon tov pHoVTEAOL TPOTHTWV TAONYNONG TOV YYVNAUTAOV, TO
omoio aviumpocwneveTon and Evo KMM, ot cuyypaeeic pnotptomotohv tponyoveveg
TOPATNPOVUEVES OKOAOLBIEG 1YVNAATMV. XTN GULVEXEWL XPNOLOTOOVV EIGEPYOUEVES
QTN OELS Y10 VO TPOGILOPIGOLV TO EVOEYOUEVO OTL O OUTNGELS OVTES TPOEPYOVTAL O
yvnidteg. Ot vmoloyiopol yivovton pe Tov aiyopifpo forward-backward.

Ta opyeio amoypaeng ywpiloviar 6e cvvodovg Aaupdvoviag vedyn Eva
AOPAVES YPOVIKO dtdoTno pHeyaAdtepo Tov 30 Aentdv ¢ To T€A0G TG GLVOOOL. ATO
OUTEG TIS GLVOOOVG OlAéyovv €va tuyaio delypo to omoio amoteAeitar amd 500
oLVvOooLG YvNAaTOVY Kot 500 cuvodovg avBpdmmy yio tov €Aeyyo tov poviéhov KMM.
Ot 60v0d0l OVTEG GLVEVMOVOVTOL KOl GTN GLVEYEW EQOPUOLETAL TO HOVIEAO OTIG
OTNOELS Y10 TV aviyvevon Tov tyvniotdv. To HoviéAo Toug aviyvedel TOVS TYVNAATES
pe Tocooto 97.6% pe povo 2% false positive.

20V CUUTEPAGLO TOPATNPEITOL OTL O LYVNAATES O1 OTTOL01 OVIYVELOVTAL EVKOAN

Kévouv mepimov 1.5 artquata 6e €va ypovikd daotnua tov 15 devteporentov. Ta
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amoteAEoUOTO ETPEPAIDVOVY TOV IGYLPICUO TOVG OTL Ol YYVNAGTES GTEAVOLV OULTILOTOL

ue éva mo otabepd puOUd Ge GVYKPLON LE TOVG AvOpPDOTOLG,.
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3. Kepdiorwo 3

Avaivon apyei®v amoypoens
3.1 Ewayoy

INo va emtevydei 0 KOP1Og GTOYOC TG EPYATING TOV EIVAL 1] AVIXVELGN TOV YYVNAOTOV
o€ TPAYHOTIKO YPOVO, EKTOG Ao TNV avarTLEn Kol VAOTOINoT (o Hebddov yia tnv
aviyvevon mpémer va  yivouv Kol KaGmol dAAa  Prupota. Avtd to Prupota
neplhapPavouy v mpoenelepyacia TV apyeiwv amoypaeng, vV eEaywyn ToOV
oLVOd®V, TNV KOTNYOPLOTOINoT TOVG GE LYVNAATEG Kol avOp®TOVS, TOV VITOAOYICUO
KOWVOUPIOV  YOPOKTNPIOTIK®OV KOl TEAOG TNV OTOTIOTIKY OVAALGCT OVTOV TOV
YOPOKTNPIGTIKOV. AVTd givol oamapoitnta dote 610 TéAOG vo Onpovpyndel éva
ypPNoo epyoreio 1o omoio vo pmopel vor aviyvevEL TOLG tYVNAATEG LE PEYAAO TOGOGTO
emruyiag.

Xe avtOd TO KEPAAOLO TEPLYPAPOVUE TO O TAve Prjpata. Apyikd divovue o
GUVTOUN TTEPLYPAPN TOV apyeiwV amoypapng kot Tov tediov tov HTTP atnudtov.
211 GUVEYELD EIGAYOLLLE TNV £VVOL0L TNG GLVOOOV KoL TTEPLYPAPOVE TOV OAYOPIOLLO TOV
omoio epapuolovpe yia v €aymyn TV GLVOS®V amd TO OpPYEIN OTOYPOUPNG.
AxiovBel n meprypagn g pebdO0L TOV YPNGIUOTOIOVUE YL TV TOEWVOUNCT TOV
oLvOd®V G YVNAATEG M avOpOTOVG. TN GLVEXELD TEPLYPAPOVHE TA KAvovPloL
YOPOKTNPIOTIKG To omoio. VTOAOYIfovTol 0TI GLVOSOVLG OTTMG OVTA OlaYWPIoTNKAY
a6 tov taSvount. Téhog, mapovcstdlovpe TV GTATIGTIKY AVAALGT TOV KOVAUE LE

70 oTaTIOTIKO ToKETO SPSS Ko ta supmepdopata avtg g avAvonc.
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3.2 Apycio Amoypaog (Server logs)

Ot géumnpettég, kabmg €ELMNPETOVY TIG EIGEPYOUEVEG OUTNHOELS ONUIOVPYOVV
nopdAinAa ta apyeio omoypaens. Kdbe eyypaer tov apyelov avtimpocsmmevel piol
aitnon-amndvinomn mpog kot amd tov eEumnpenty. H eyypagn avt ntepthappdvet Evav
apOpd amod medio IOV APOPOVLY TANPOPOPIES Y1 TOV TEAATY KOl TOV EELMNPETNTY.
Ta apyeio amoypagng kowdikomotovvial coupmvo. e to Common Log Format (CLF).
Kd0Oe eyypaon og éva. CLF amoteleitat amd to mo kdto entd media[7]:

1. IP dievbvvon 1 dvopa Tov amopokpuspévov koéppov (Remote hostname)

2. Kwdwdc npocPaocng tov amopakpvouévov ypnotn (Remote login name)

3. Ovopa xpnotn 0mmg avtodg avtorpocdtopiletor (Username)

4. Hpepopmvio (up/pp/yyon:QQ:AA:68) (Date dd/mmm/yyyy:HH:mm:ss)

5. To aitnua tov HTTP unvouatog (HTTP request message)

6. Kwdwkdg amdvimone and tov e&uanpetnt nwpog tov meldt (HTTP response

code)

7. Méyebog andkpiong oe bytes
Ta dapopa medio ota apyeio amoypapng yopilovion pe KeVO, VO av KAmolo medio
dev eivar dabéoyo tote moprotavetol amd pa movio. To Extended log file format
nepthopfdver 6ha to medion mov avaeépape Mo mhveo pe dvo emmAfov medio: T

Referer kou User agent. ITio kdto @aivovtol mopadeiypoto apyeiov omoypoeng:

66.249.65.107 - - [08/0ct/2007:04:54:20 -0400] "GET /support.html HTTP/1.1" 200 11179
66.249.65.107 - - [08/Oct/2007:04:54:20 -0400] "GET /supporthtml HTTP/1.1" 200 11179 -
"Mozilla/5.0 (compatible; Googlebot/2.1; +http://www.google.com/bot.html)"

IMa 10 okomd g epyaciog yPNOWLOTOMGAUE apyeiol AmOypaPnS amd TOLG

TOPOKATO eELTNPETNTEC:
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‘Eva obvoro apyelov amoypagpng amd tov e{ummpetnt) tov TURUHOTOg TG
nAnpogopikng (CS-UCY) tov IMavemotpiov Kdnpov kot £va ghHvoro omd tov
e&ummpe 6Aov tov maveniotpiov (CC-UCY). Ta apyeio amoypapng tov
CS-UCY «otaypdoovv tnv kivnon tov eéumnpetnt) ywo 176 pépeg ko
neptEyovv cuvolkd 1,767,101 HTTP outoeig. Ot eyypagéc tov e§umnpetnt
CC-UCY «xataypdpovv tnv kivinon yw 114 uépeg ko mepiéyovv 1,467,266
HTTP autoec.

To Ivetitovto g Emomung g [IAnpoeopikng otnv EALGda, (Foundation of
Research and Technology ICS-FORTH): ta apygio amoypagng avtod Tov
e€ummpem KaToypapovy TV kivinon yio 45 puépeg Kot mTEPLEYOLV GUVOAIKA
2,724.074 HTTP auoeic.

O géumpemg tov Epyactnpiov Teyvoroyidv Aoyispikod tov Metoofiov
[ToAvteyveiov g ABNvag (SL-NTUA): ta apyeio. amoypagng ovtod Tov
eEumnpeTNT KOTAYPAPOLY TNV Kivion Yo 58 pépeg Kot TEPLEXOVY GUVOAKEL
102,090 HTTP autnoeic.

To Tovemotquio tg IIAnpopopikng oto Toronto (CSE-TOR): o
e€LINPETNTNG WTOD TOV TUNUATOG TEPIEXEL GLVOAKA 2,56,5214 eyypapés ot
YPOVIKO dtdotnua 42 fuepes.

O g&ummpentig Tov safeweb and to mavemoo Kompov: mepiéyet eyypapés
v 30 pépeg ko cuvolkd kataypaest 1,56,6414 HTTP autnoels.

Télog, ypnowomomoape apyeio amoypagng and tovg evanpetntég tov grid,
mediinfo, webmail. To ypovikd dtGoTNHA CVTOV TOV EYYPOPOV Eival amd TIg
20-12-2005 péxpr 22-01-2006 wou mepieyer ovvolkd 1,42,12434 HTTP

QTN GELS.
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3.3 Evpeon ocvvédmv (Session identification)

Av1d mov Ba meprypdyovpe g avTd TO VITOKEPAANLO, Elval TG Ppiokovue Tig
ovvodovg amd Ta apyeia amoypaenc. Eva apyeio amoypaeng amoteleiton amd yiAadeg
eYYPOQPES e TV kaBe eyypapn va amoteAel éva HTTP aithuo mpog tov e&umnpetnty,
and Kamolov mpaktopa ypnot. Ta apyeia amoypagng eivor taSvounuéva pe Paon
mv dpa Tov Eptacav otov eéumnpetnt. Kdbe apyeio meptrappdvel Evav apOud and
ovvOdoLG Kal 1 kKABe cVuVodog amoteleiton amd Evav apliud amd oauTHUATO To 0ol
e&Mydnkav and tov o ypnot oe €vav cvykekpyévo eEumnpent. M 6hvodog
TEAEUOVEL OTAV O YPNOTNG OAOKANPMOVEL TNV TAONYNOT TOL G€ Mo 16ToceEMOa. H
ghpeon TtV ovvodwv, givar m owdwkocio mov ywpiler Tic eyypagés oto apyeio
AmOYPOUPNG 0€ EEYMPIOTES OUAOES ATOTELOVEVEG OO OUTNGELS Ol OTOIEG TIGTEVETOL
ot €govv €pbet and Tov 1010 ypnotn. O mo amhdg kot cuvnOicpéVoS TPOTOG Yo TNV
€0peoN TOV GLVOSW®V £ival: TPAOTO OLAGOTOLOVVTOL TO OLTHLLOTO TO OTTOT0L TPOEPYOVTOL
and v io IP devbvoven kol ypnoomowwvtoag Eva e&mypoviopd  (timeout)
yopilovue TG £YYPOQiS o€ EEXPLoTEG GLVOOOVG. Mo cuvnbiopévn Tiun Yo to xpdvo
OV XPNCLOTOLEITAL OC KATOPAL amd O18PopeG EPEVLVES Ol OTOIEG ACYOAOVVTOL LE
e£opvén 1otod (web mining) eivan 30 Aemtd. Me v mo whve pébodo (tov
eEoypoviolov) o 6Hvodog opiletarl @g o GEPA amd CLTHUATO TOV £KO0ONKAV amd
évayv mpAKTOpO YPNOTN, Kol O ¥POVOG OVAUECH GE OLO JLOOYIKE cuthuaTo ival
Hkpotepog and éva katdeit (threshold) [7]. Yzrdapyet éva pelovéktnua e avtiv v
péBodo 1o 6moto eivar M dGvokoAia 0peEONG CMOOTNG TIUNG Yo TO KOTOPAL. O Adyog
elval 0Tt dopopeTikol YPNOTEC TAPOVSIALOVY OLOPOPETIKN CLUTEPIPOPE KATH TNV

TAONYNOT TOLG GTO SLUOIKTLO.
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o 10 oxomd ¢ mopobGAg epYAciag YPNOYLOTOOVUE M0 OLOPOPETIKN
TEYVIKN Yoo TNV €€aymyn T@V cLvOdmV amd to apyeio amoypaenc. ITo cvykekpiuéva
OEV YPNOOTOLOVHE Eva 6TAOEPO KATOPAL Y10 TNV EI0AYWOYN TNG KAOE €Yypapng otV
avTioTolyn oVV0d0, aAAd Eva Tov TPosapuoOleTal SuVOUIKE avaAoyo e TOV aplBpd
TOV OITNUATOV 6€ pio. oHvodo. o mapddetypa, yio o GOVodo 1 omolol EYEL Tiax
ortuata, opifovpe v TN TOL KatO@Aov ti. o cvvddove pe meprocdTEpa
OUTAUOTO OO Yrax OVEAVOLUE TNV TUN TOL KAT®@AIov o t, > ti. Ot Tég mov
ypnoonotovue givat 100 Y10 TO ryax, 30 Aemtd yio 10 t1 Ko 60 Aemtd Yo t0 t; [2].

2y mo tave pébodo kot oe OAeg TIc pebddovg ot omoieg Pfacilovtar oy IP
dievbuvon vy v &ayoyn  tOv  ovvddwv, vmdpyel  mhavotro  va
CLUUTEPIAOUPAVOVLE OUTHUATO, TOV TTPOEPYOVTOL OO SAULPOPETIKOVS YPNOTES, OE LML
oLv0d0. Avtd cupfaivel dtav mToAlol ypnotec ypnoiponoovy v ot IP devhbvvon
Yo TNV TAONYNGON 670 J1adiKTLO, Yo Tapddetypo péom evog manpe&ovoiov (Proxy).
Xe outnV TNV TEPIMTOON TO OUTAUATO SQOP®V  YPNOTOV  YPAPOVIOL GTOV
eEumpetnm pe Vv wia IP d1ebBuvon mapodAo Tov AT OVIKOVY GE SLOPOPETIKOVG
xpPNoteC. Ymapyel eniong po afefatdotnto 6T c®OTH ETAOYN TOV XPOVOL Yo TOV
YOPWOUO TOV OTNUATOV G GLVOOOLG YL TO AGY0 OTL SPOPETIKOL YPNOTEG
CLUTEPIPEPOVTOL SLUPOPETIKA GTNV TAONYNGN TOVG [2].

Onog avapEpape Kol 6TV EIG0YMYY, VUG TPOTOG OTOYOG VTG TNS UEAETNG,
elval M avokGAvYN GTOTICTIKOV 1O0TATOV TOV GLVOS®V TOV ONUIOVPYOLVTOL OO
tou¢ YvnAdtec. Tnv ta&wvounon g kdbe ocvvddov oty aviictoryn kortnyopio
(dvBpomog 1 yvnAdtng) v mpaypoatonoovue ue ™ Pondeio tov ta&vountn. Me
Baon avtég TIg 1010TNTEG AVOTTUGCOVE GTNV GLVEXELWD Eva epYaAeio Yoo TNV £yKupn
aviyveLvon TOV YVNAATOV, TPV TEAELOOEL 1] GUVOOOC TTov £xel eyKataotadel petacn

yvnAdTn Kon e&umnpetnTy).
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3.4  Awyopiopiéc Tov 6uvedev 6e 1 vnAaTeg )| pN6TES NE To dikTvo Bayesian

34.1 Ewoayom

To gpyoreio 10 0mO10 YPNGYLOTOLOVLE Y10 TNV TAEIVOUNOT] TOV GLVOSIMV GE TYVNAATES
N xpnotes, akolovdel po Thovotikny GVALOYIGTIKN TpocEyyion. [T cuykekpéva to
novtélo eivan évo diktvo Bayesian to omoio ta&wvopsi avtopoto cvvoOdovg ®G
yvnAdtec M avBpdmovg, cvvovdlovtag OAPopa  YOPOKTNPLOTIKE, 7OV  £YOVV
OTOOELYTEL TPOMNYOVUEVMG VO OVTITPOCOTEDOVY TNV CLUTEPLPOPA TovS. H mpocéyyion
OUTY] YPNOWOTOLEL TEYVIKEG UNYAVIKNG HdOnong vy Tov TPOGOoPIoUd  TOV
napapétpov tov povtédov. Ta amoteAéopata g tavounong ekepdlovior pe

mOovoTTES 01 0moieg TPoadlopilovv v TaEN oL avikel pia 6Hvodo[2].

3.4.2 Emokoémnon 10V GUGTILATOG

To endpevo Prpa petd v e€aymyn TV cuVOd®VY Ao Ta apyEia AmoYPaENS Elval va
TPocolopilovpe TOEC GLVOOOVG AVIIKOVY GE Y VNAATES Kol Toleg o€ avOpmmovs. [a
avtov Ttov okomd ypnowomomoape Eva diktvo (Naive Bayesian) to omoio o€
TPOYEVESTEPO OTAOI0 EYEL EKTALOELTEL Yoo TNV ekudOnon tov mapapétpov tov. To
ocvoTue ovTd cVVILALEL oToKEln / YOPOKTNPIOTIKA TO. 0TToia £XOVV VTOAOYIGTEL ATTd
T1I 6VVOOOoLG Kot N Tavounon Paciletor o péylom mMOAVOTNTA SECOUEVOV TOV
YOPAKTNPOTIKOV. 110 KAT® TEPLYPAPOVE TO XOPUAKTNPICTIKA TV GLVOOWMV TO, OTTOi0

QOTEAOVV TIG TOPOUETPOVE TOL dikTLOL Bayesian.

Méyiorogc ovveyi{ouevos pvluoc xiik (Maximum sustained click rate): "Eva ki
amotelel o aitnon ya éva apyeio HTML. To yopaktnpiotikd avtd avtictolyetl 6to

péytoto apBud outmoewv HTML mov metvyaivovtar 6e €va GUYKEKPIUEVO YPOVIKO
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mAaiclo o€ o oHhvodo. H Aoyum micm amd avtd to yopaktnplotikd eivor 6Tt vapyet
éva 0p1o 0TO PEYIGTO aPlOUd KAIK OV pmopel var KAVEL £vog Ypnotng HEGO o€ €val
OLYKEKPIUEVO Ypovikd mAaiclo. O tpdmog pe tov omoto vrmoioyiletow avtd 10
YOPOKTNPLOTIKO lvar 0 €ENG: apykd opileTon Eva ypovikd TAaicto t Kot 61 cuvéyeln
xpnopomoleita £va. KOMOUEVO Topddvupo Yo TO GUYKEKPLUEVO YPOVIKO TAOIGIO GE
pio. ded0UEVT) GUVOOO Y1a VoL VTOAOYIGOVUE TO HEYIOTO cuvelopevo puBuo kKhuk. Ta
mapadetypo av opiCovpe tov ypdvo t=12 devtepdienta kot Bpovpe OTL 0 PEYIOTOG
apluog Tov KMK péco o010 KLAOUEVO Topdbuvpo o€ ol oHvodo eivar 36,
ocvumepaivovpe 0Tl 0 péEYIoToC cuveylopevog puBudc Tov Kk givar 3. To koAduevo
napdBupo Eexvdel omd v pmtn HTML aitnon g cuvodov kot kpatdel o HEYIoTo
aplBpd armoewv oe kbbe mapdbvpo mpoywpodvrog kdbe eopd o HTML aitnon

uéxpt To T€A0¢ ™G oLvodoL[2].

Midpkeia. ovvodov (duration of session): Avtdg eivar 0 GLVOMKOG YPOVOG GE
devteporenta, and to tpdto aitmua HTTP péypt to tedevtaio oe pa ovvodo. 'evikd
0l GVLVOOOL OV JANUIOVPYOLVTAL OO TOVG LYVNAATEG JPKOVV TEPIGGOTEPO OO TIG
GLVOAS0LG TTOL OMUOLPYEL Evag YPNOTNG TOV PLAAOUETPNTY. EmmAéov n cupmepipopd
€VOG PNOTN KOTA TNV TAOYNGN TOL €lval MO GLYKEKPUEVT Kol 0dnyoduevn amd
o1dY0Vg o€ avtifeon pe v TAONYNON TOL YYVNAATI TOL TOPOVGLALEL LU0 ATANGTN
ovumePLPopd. AkOpa, VITdpyEl KOO0 OPlO0 GTO XPOVO TOV Umopel £vog ypNoTns va

mAonyeitat 6to O1adiKTVO.

Iooooto twv {(yrovuevav eikévav oe o, obvodo (Percentage of image requests) :
AvTd TO YOPOKTNPIOTIKO INADVEL TO GVVOMKO TOG00TO TV KOVOVY (apyeia .jpg .gif

KAT ) mov {nnOnkav o€ pa cvuvodo. Iponyodueves £pguveg deiyvouv OTL ot yvnAdTeg
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dev (ntdve ewkoveg. Ze avtifeon, ot cHVOOOL TOV SNUIOVLPYOVVTOL OO YPNOTEG EXOVV
éva pueydAo mocootd amd ewkdves. O AOyog elvarl Ot1, Otov 0 ¥pNoTng oTéAveL Eval
aitmua HTTP o po 16t0ceAida, 0 QUAAOUETPNTNG CTEAVEL QVTOLOTO, OLTYLLOTOL Y10

OAOL TOL EVOOUATOUEVO OVTIKEIIEVO TNG 10TOGEAMDAG 2.

Iocooto twv {nroduevev pafips oe wwa obvooo (Percentage of pdf/ps requests) :
To yapakInplotikd ovtd MAGVEL T0 GLVOMKO T0c00TO TV apyeiov pdf/ps mov
nmdnkav ce por 6Hvodo. Xvvibwg ot yyynAdtes {nTovv awTd To EYYpapa o PLEYOAO

TOGOGTO GE GYECT LE TOVG XPNOTEG.

Tooooto amokpicewv 4XX (percentage of 4xx error responses) : To attiuate TV
YVNAOTOV £Y0VV OC OTOTEAECHO £VO. LEYOAO TOGOGTO amoKPicE®MV HE KOO 4XX.
Av10 dev oupPaiverl pe ontnpato ta omoio Exovv otoiel amd ¥PNOTES, Yo TO AOYO OTL
ot dvBpomot givar og BEom va avayvopilovv, Vo ATOUVILOVEDOVY Kol VO ATOPEVYOLV

OTLOGUEVOVS VITEPGVVIEGLOVS Kat 1) StoBECILEG TTNYES.

Aitqon yia 10 apyeio robots.txt (robots.txt file reuests) Zikomdg g vmapéng tov
apyeiov robots.txt mpotdfnke yio va emtpéyel 6TOVG SLOYEIPLOTEG SLASIKTOOV VO
opilovv moleg 16TOCEADEG TV 16TOTOTMV, givol TpooPaciueg amd Tovg tyvnAATEG.
XOoupova pe autd 10 TpdTLIo KAOE QOpPA TOL Evag YYVNAATNG EMICKEMTETAL MOl
10TOGEAIDO, YOO TTAPAdEYHo WWW.XYZ.COM mpémel mpadta vo, eAEYEEL TO apyeio

http://www.xyz.com/robots.txt. Avtd 1o apyeio mepi€yel po. AMoTo TEPLOPIGUDV

TPOGPacnS TOv 16TOTOTOV, OTTWG AVt £xel Kabopiotel amd 10 dayeptot) tov. Ot
YVNAATES UTOPOVV VO aviyVELTOVV EVKOAN OTAV 01 GLVOOOL TEPLEYOVY £VOL aiTnaL Y10

10 apyeio robots.txt. Avtog givar £vag Aoyikog TpOTOG aviyvenons LVNAUTMOV Yo TO
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http://www.xyz.com/
http://www.xyz.com/robots.txt

AOyo OT1, o1 TEPIGGHTEPOL 10TOTOMOL OEV TMEPLEYOVY EUPOVEC GVVOEGHO Yo OVTO TO
apyeio Kot 01 TEPIEGOTEPOL YPNOTES OV Yvwpilovv v vmapén tov. [Tap’oia avtd dev
umopovuE vo oTNPLOLOOTE OMOKAEIOTIKA GE OVTO TO KPITAPLO EMELON N CLUUOPPMOT

pe to RES givon mpoaipetikn kot moAAol yyynAdteg 0ev 10 e@aprolouv.

3.4.3 H dopn Tov diktvov Bayesian

To dixtvo Bayesian givat évag katevbuvopevog axvkhikdg ypagpog (Directed Acyclic
Graph, DAG) o6mov kdbe xoéuPoc avimpoommedel po. toyaio petapinty. Kabe
kopupog mepthapPdvetl T TOUVEG KOTAGTAGES TG HETAPANTAC TOV OVOTOPIOTH KO
éva mivaxka pe vmofeticéc mbavotNTeg 1| YEVIKOTEPQ U0 GUVAPTNOTN TOV VTOAOYILEL
avtég T mbavotnteg. O mivakag mepiEyel T mBavotteg kdbe KATAGTAONG NG
HETAPANTAG pe OeBOUEVES TIG KOTAOTAGELS TV KOpPwv-yovémv (parent nodes). Ot
AKUEG OVTITPOCMTEVOVY Gyéon outiog - amoteAécpatog (cause-effect) avaueoo otig
ovvoedepéveg petafintég kol M koatevbuvon TV aKp®V gival omd TV it 6To
armotélecpa. H oaomiotio tov kdOe omoteléopotog povieAomolEitol cov  po
mBavotnto [10].

Naive Bayesian eivat o g1k mepintoon tov diktdwv Bayesian, omov éva
HOVadlKO aitio - n kKAdon - emnpedlel dpeca Evov aplud amd amoteAécpato - to
YOPOKTNPIOTIKA - Kol 1 KAGon dev €xel yovéa. EmumAéov évoc ta&ivountig naive
Bayes vroféter ot1, n vmapén (| N omovoia) evog YopPAKTNPIGTIKOD UG OESOUEVNC
KAGong ogv  emnpedler v Vmapén (M v amovcio) omoovdNmoTE  GAAOL
YOPOKTNPLOTIKOV. 210 Zynue 3.1 eaivetor éva moapdderypo avtod Tov diktvov. Ta Fy
Fo... Fn avomopiotodv N yopoaktmpiotikd kot 1o fi avtimpocmnevel v tipunq tov Fu
yopokmnpiotikov. H petapint) C avarapiotd v tdén kot € etvon po mbovi tiun
(eTwcéta) avtg g taéng[10].
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& ®

Yympa 3.1: Tapaderypa diktvov Naive Bayesian

&

To diktvo Bayesian mov ypnoIHOTOlOVUE €Yl TNV GOUN OV (POAIVETOL GTO

Yynua 1. Kabe koppog moudi (child node) avtimpocwnedet £va amd o, YopokTnPLoTIKG

nov meprypayape oto tunpe 3.4.2. O kopPog pila avimpocwnedel v tdén, oty

nepintoon pag ypnotng (human) 1 yyvnidatng (robot).

O)ot o1 KOUPOL TOL SIKTHOV UTOPOVV VO TEPLYPAPOVYV GE GLVTOUIN G EENG:

>

Tdaén (class): H ta&vounon tov cuvodwv. Avti 1 petofAnt maipvel dvo
TWWES: ypHotng N yvhidTns Kot avTurpoowneel Tov kOpUPo pila tov duktdov.
Kl (clicks): Méywotog apiBudg outhioewv HTML mov metvyaivoviol og €va
OLYKEKPIUEVO Ypovikd Tapdbupo oe pia cuvodo. Avt N petafAnt moipvet
T omd 0 péxpt éva péyioto apud kik, o omoiog opiletron pe Pdon v
expadnon tov dedopévov.

Migpreia. (Duration): O ypovog o€ OELTEPOLENTO. OVALEGO GTO TPMTO KoL
televtaio aitmua (request). H petafinty maipver tiun amd 0 péypt Eva péyioto
apOpd dupkelag, kot avtd opiletor pe faon v ekpddnomn twv dedopévov.
Eikoveg (images): To cuvolkd 1060010 TV gikOvov (apyeia .jpg .gif ki )
nmov {nmnkav oe (o cvvodo. H tiun v omola maipver avty 1 petafiAnmm
Bpioketon 610 dtdotnpa 0 péypt 100.

PDF/PS: Avtéc o kOppog dnAdvel T0 GUVOAMKO T0G00TO TV apyeiov pdf/ps

nov {nmBnkav cg pa oHvodo kat maipverl Tiun amd 0 péxpt 100.
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» Ilooooto omoxpioewv 4XX: To GUVOAIKO TOCOGTO TOV AMTOKPICEMV e KOIKO
4xX o€ pia ouvodd. Avti 1 petafAnt waipvetr Tiun amo 0 péypt 100.

» Aitnon yio o apyeio robots.txt (robots.txt file requests): H uetapint maipvel
Vo Tég 0 kou 1. Av o€ o ohvodo vrapyn aitnon yio 1o apyeio robots.txt n

petaPAnt moipvel tnv Tiun 1 dtapopetikd maipvel v tiun 0.

3.5 Kotmnyopromoinon

Metd TovV VTOAOYIGUO T®V TO TAVE® YOPUKTNPIGTIKAOV, TASIVOUOVUE TIC GLVOSOVS GE
yvnAdreg M ypfoteg pe tov ta&vountn (classifier). T v ta&wvounon g kabe
oLuvodoL Gg YVNAATN M ¥PNoT, €€AYOLUE TO GUVOAO TV £EL 1O10THT®V TO. OTola
yapaxtpilovy TV GLUTEPIPOPA TOL TEAGTN (XPHOTNG ) YYNAGTNG) Kot pe ovTOV TOV
Tpoémo mpoodiopilovpe TIg petaPfintéc tov dwktvov Bayesian. ‘Evo mapdderypo
SLVOGLLOTOG Y10 TO, YOPOKTIPLOTIKA TOV TTEPLYpAYaLE o Tave sivat: (15, 140, 65, 2,
0, 0). Z& ovtd TO TOPASEYHO O WEYIGTOG cuveXLOpevog puOuog kKhk (maximum
sustained click rate) eivar 15, 1 dwdpkelo TG ovykekpuévng cvuvodov eivor 140
JELTEPOAETTO, TO TOGOOTO TV QUTHGEMV Y10 EKOVEG eivan 65%, 2% twv atnoemv
elyov {ntoet yia pdf/ps apyeia, 10 T0G00TO TOV AMOKPICEMY HE KOIKO GOAAUATOS
peyavtepo tov 400 givar 0%, kot T€hog dev vhpyeL aitnom yio To apyeio robot.ixt.
IMa 10 Adyo 011 10 diKTLO TTEPLEYEL LOVO SLOKPITEG LETAPANTES, O1 GLVENILOUEVES TIUEG
avtiototyilovtot o€ drokpitég Tipég [2].

O IMivaxag 3.1 deiyvel cuVOTTIKAE TOVS EELINPETNTEG A0 TOLG OTOIOVG TPOLLLE
T0. opyeio. Amoypapng, TOV OVIIGTOW®V ApBUdY CLVOd®V, OTMG EMIONG Kol TNV
ta&wvounon Tov cuvodwv oe tyvnAdteg 1 avBpdmove. Ta amoteléopato otov mivaka

etvon 0nwg tagvounOnkav amd to diktvo Bayesian.
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Access-Logs Total Sessions Human Sessions Robot Sessions
Forthnet_access_log 30089 75% 25%
Data_set_access_log 26199 66% 34%
ntua-softlab_access_log 1047 54% 46%
safeweb_access_log 2445 80% 20%
Toronto_access_log 104116 87% 13%
UCY _access_log 37760 86% 14%
zeus-server_access_log 63179 50% 50%
Total 264835 75% 25%

Ilivakag 3.1: Apyeio amoypoa@ng amd o1a@opovg eEuanpeTNTES

3.6 Evpeon véov 1opaKTNpLOTIKOV

Yy mapdypago ot Oa meptypdyovpe Kamolo véa yopaktmplotikd [3, 9, 11, 12] ta
omoia vVroAoyicape oTIg GLVOSOVG OTMG aVTA Exovv Ttadvoundel amd to Ta&vounrt.
O Adyog Yo Tov omoio voAoyifove VEX XOPAKTNPIOTIKA EIVOL Y100 VO OVOKOADWOLLE
véeg W010NTEG MOV Umopel va. €(OLV Ol GUVOOOL TOL ONUOLPYOVVTIOL OO TOVG
yvniatec. Ztdyog pog sivor va Bpodpe oo yopakmmplotikd Eexmpilovv kaAvtepa
TOVG YVNAATES amd Tovg avBpdmovs. o khtm meptyplpovpe OAO T YOPAKTPIGTIK
nov vrohoyilovpe Yo kdbe cHvodo:

HEAD: Avtd 1o opaktnpioTikd ONADVEL TO TOCOGTO TOV OLTNCEMV GE W10 GHVOOO,
t0. omoia. otaAdfkay otov e&ummpetnTn 1oT0TOMOL pe T HéEBodo HEAD. O ypnoteg
pumopovv va ypnowonowovv T peboddovg HEAD ko GET yia v amoéktnon
mAnpoeopldv. Xpnotpomoldvtog tn péBodo GET o e&ummpem g emotpépel 6ho 10
avtikeipevo eved pe t pébodo HEAD emotpéper povo minpogopieg yuoo To

avtikeipevo. Ot odnyieg oYedOGHOD YVNAATOVY, glonyobvtal TN xpnon g pebdoov
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HEAD, 6mov avtd sivar duvato. O Adyog eivat 4Ti, T0 OMOTELECUO TG OTTOKPIGNC TOV
e&umnpen Yo T péBodo avt eivan oD mo pikpo (o péyebog byte) and avthg
g puebooov GET pe amotédhespa n Aettovpyio evog yyvynAdn vo unyv emeépet fopd
(OpTio 6TO dIKTLO.

Iocooté amokpioewv 2XX (percentage of 2xx responses): [1ocootod TV ATHCEWV UE
KOO 2xX. 'Epevveg delyvouv 0TL 01 GUVOSOL TOV GVIKOLV GE YPNOTEG £XOVV £val
UEYAAO TOGOGTO AMOKPIGEMV IE KMOKO 2XX.

Iocooto amoxpicewv 3xX (percentage of 3xx responses): Xtig GuvodoVg TOV YPNOTMOV
&xet mapotnpnOel 6T Eva T0606TO TV ATNoEOV £X0VV KOdkd 304 to dmoto dnidvel
611 10 avTiKeipevo dev éxel tpomomondei (not modified).

Ilocooto outnocwv yia aelides (Pages): Avtod 1o yopaxtnpiotikd oniwvet to [locootod
TV aThoe®V Yo oeAideg: htm, html, php, jsp.

Night: [Toc06Tt6 TV AUTHoE®V TOL £XOVV YiVEL KOTG TNV SIGPKELL TN VOYTOC. XE AVTO
TO XOPOKTNPLOTIKO VIoAOYilovpe av ot chHvodol dnovpyndnKav Heta&h mpmv 2am-
8am tomikn opa.

AvgTime: Avtd 10 YapaKTNPIOTIKO SNADVEL TO HEGO OPO TOV YPOVOL OVALEGH GE dVO
dradoykd outnpata, o po ovvodo. ITo cvykekppéva vroroyilovpe v v KO
oLUV0d0 OAOVG TOVG EVOLAUEGOVS YPOVOLG GAAL HOVO Y10 OUTHLOTO OV OPOPOVYV
avaktnon ceiidwv, oniadn htm, html, php, asp kot ot cvvéyela Bpiockovue 10 péco
opo.

StdDevTime: Otav pio mopduetpog Exel LEYAAES OMOKAIGELC, TOTE O HEGOG OPOC OO
HUOVOg Tov €ivol pio TOPOTAGVITIKY] OTATIOTIKN, N omoia pmopel vo ennpeactel amod
éva pkpo apBud amd peydreg tpée. o 1o Adyo avtd vroroyilovpe yia v ke

oVVO000 KoL TNV OTOKAMOT) O LETPIKN Y10 TNV OVOAVGT] TOV OEGOUEVDV.
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Iocooto outijoewv yra apyeio Zip, Multimedia, Ascii, Binary: Téhog vrodoyilovue yia
™mv k0be 6Vvod0 T0 TOCOGTO TV aithoemv Tov {ftnoov apyeio Zip, Multimedia,

Ascii, Binary.

3.7 XratwoTiKn avdivon pe v fon0sio Tov 6TaTIoTIKOD TOKETOVL SPSS

Onwg ovagépape Kol GTNV €100Y®MYY] GTOXOG OLTAG NG OWMAGUOTIKNG &ivar M
vAomoinor €vOg GUOTNUATOG YO TNV OVIXVELST] YYVNAOTOV GE TPAYLATIKO YpOVO.
Yrapyer éva aviiotabuiopa oty viomoinon peta&d opbBotnrtag (accuracy) Kot
TOAVTAOKOTNTAG TOV GLOTNHOTOG. XpellOpaoTe Eva GOGTNHO TO 0010 VO aviyVEDGEL
TOVG WYVNAATEG HE HEYAAO TOGOGTO €mTLYIOG KO TOVTOYPOVA Vo gival 660  amhd
yivetal Kot vo £l EAGYIOTEG OTOLTIOELS GE UV KOt GE ¥POVO KOl OC OTOTEAEGLLOL
va punv emPapvveral 1 Sovield tov e&umnpent. [ v enitevén ovTtOV TOV GTOYWOV
KOVOULE [0l GTOTIOTIKY aVAALGN TOV d£d0UEVOV HE GKOTO Vo Bpodie ol omd To
YOPOKTNPLOTIKA TOV VITOAOYILOVIE GTNV TTOPAYPAPO YOPOKTNPILOVV TEPIGTOTEPO TIG
GLVOO0VE TOV LYVNANTOV/YPNOTOV.

H avaivon otpiytmke oty katnyoplonoinon tov dwtvov Bayesian povo yu
T1G GLVOO0VG 01 OToieg ElyaV TOGOGTO EUMIGTOGUVNG peyolvTePo Tov 80%. ZuvoAikdg
apOpog T@v cuvodwv gival 270000 amd tic omoieg 70000 £xovv katnyopromon el mg
yvnAdreg ko 180000 wg yprotec. Tapakdtm Ba meptypdyovpe To amoTeAEGHATO TG

OTOTIOTIKNG 0VAALONG KAOMS KOl T0 GLUTEPAGLLATOL.

3.7.1 ZXrtatioTikn] avdive TOV d£d0puEVOV

H avéivon tov yopaxtploTik®v £yve e ) Bondeia Tov ototiotikoy mokétov SPSS.

To SPSS (Statistical Package for the Social Sciences) sivol éva amd o 7O TOAD
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YPNOLOTOMUEVE TOKETO Y10 OTATIOTIKY] OVAAVOT OTIS KOWMVIKEG emotneg. O Adyog
ov dAé€ape to SPSS yio v avdivon twv dedopévov gival OTL EKTOC amd Eva
oTOTIOTIKO TOKETO, TPOoPEPEL dayeipton dedopévav (case selection, file reshaping,
creating derived data) kou texunpioon dedouévov (a metadata dictionary is stored
with the data).
2115 TOpaypAeovs oL akoAoLOOVV Ba avaPEPOLLLE TIG S1APOPES GTOTICTIKEG TOV
TPEEQLLE Y10 TNV AVIAVOT TOV XUPOKTNPICTIKOV LOGC.
QQPIlot: Xt otatiotikn, to QQPIlot givon o ypoaeikr pébodog yio v avayvodpion
SPOPAOV OVALESH GE L0 KOTAVOUN TOAVOTHTOV £VOC 6TATIGTIKOD TANOLGHOV amd
tov omoio €yel mopbel éva tuyaio Oseiypo, Kot o cvykprtikny katovoun. ‘Eva
ToPAdEYHO TOV €00VG TOV JAPOP®Y TOL pmopoVV va greyyBovv  eivar 1
KOVOVIKOTNTO, TG Katovoung tov mAnfucpov. I'a to d1kd pog okond eréyCape yuo
oML TOL YOPOKTNPLOTIKA TOV GLVOO®V, OV 0KOAOLOOVV KAmolo amd TS YVOOTEG
kotovopés. To QQPlot éxetl deilet 6TL KavEVAL 0md TO XOPOKTNPLOTIKG OV eAEYEQE
dev axoAovBel Kamola amd TIG YVMOOTEG KOTAVOUEG.
Means: Avtd 10 6TOTIGTIKO poG SIVEL Hid TPAOTN EKOVA YOl TO YOPOKTNPICTIKE TOV
SPEPOVY TEPLGGOTEPO AVALEST GTIC OVO KATNYOPIES.
Crosstabs: Xto SPSS to crosstabs eivon pio dwedwkacio n omoia cross-tabulates dvo
petaPAntés, deiyvovtag tnv oyéon petabd Toug 6 HopeN| Tivaka. Xe avtifeon pe v
KOTOVOUT] GUYVOTNTOV 1 omoic mopEyel TNV Kotavopr] UOVO oG HETOPANTIG, O
contingency mivakag TEPLYPAPEL TAVTOXPOVO TNV KATAVOUT OVO 1| TEPIOCOTEP®OV
HETOPANTOV.

Ta crosstabs to tpé€ope yror OAL LG TO YOPAKTNPIOTIKO KO TO ATOTEAEGLLOTOL

delyvouv 0Tt 01 dVO OUAdES LYVNALTN/AVOPOTTOG dEV SLOPEPOLY GTO TEPLCGOTEPA OO
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ovTd. XTn GLVEYELD Oa TEPLYPAWYOLLE TO ATOTEAECUATO TOV YOPOKTINPIOTIKOV GTO
071010, 01 OLO OUADESG EXOVV SLOPOPETIKT] KOTAVOLLY.

Ytov mivako mov akoAovbel PAEmovpe T0 TOG00TO TV GITHoE®V Yo oeAideg (htm,
html, php, jsp) mov vaRpPyav ©TIC GLVOSOVE TOV LYVNAATOV Kol TV ypnotodv. H
uetaPAnty “Percentage of pages” £yet tpeig karnyopieg mocootmv: 0-50%, 50-80%,
80-100%. Xtnv petrapinty “Category” éxovue Tic 6vo Kotnyopies: 1yyvnAdtng kot
avOpomoc. Mmopovpe va  cvumepaivovpe €dkoilo omd TOov Tivoka, OTL TO
YOPOKTNPIGTIKO TO OT0i0 ONAMVEL TO TOCOCTO TMV OITCEMV Yo GEMOEC, OE [
o0Vod0 dlopepel TOAD oTlg 6vo opddes. ' mapdodetypa, 90% TV cLVOSWV TTOL
dnuovpynnkav ond avOpomovg £xovv 10 moAL 50% oitnoeg yio ceiides. To
TOGOCTO TV GEAdWV € Hio. oHVvodo Ba eivarl SGNUOVTIKO YOPAKTNPIGTIKO Yo THV

VAOTOINGT] TOV HOVTEAOL Y10 AVIXVELGNG LYVNAOTOV.

Percentage of HTML Category
requests in session Robot Human
80-100% 50% 1%
50-80% 30% 9%
0-50% 20% 90%

[Tivaxag 3.2: [To6o6To 01Ti6E®V Y10, 6ELIdES 6TIC KaTyopicg AvOpmToc/ivnraTng

Ta anoteAéopata yo 1o yapoktnpiotikd “Image percentage” ¢aivovtor oto IMivaka
3.2. Xtov mivaka @aivovtal ot dvo Kotnyopieg robot/human kow n petafint “Image
percentage” n omoia £xet dvo Kartnyopieg mocootdv 0-10% ko 10-100%. BAémovpe
amd Tov Tivaka OTL ot yNnAdTeG dNUoLVPYOVV GLVASOLE Ol OTOiEG £YOVV TOGOGTO
a1tnoemVv Yo gioves Ayotepo amd 10%. To yopakmplotikd avtd amoterel emiong

ONUOVTIKO GTOLXELD Y10 TNV OVIYVEDGEL TV YVNAUTAOV GE TPUYUATIKO YPOVO.
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Percentage of images Category
requests in session Robot Human
10-100% 2% 10%
0-10% 98% 90%

ITivoxog 3.3: [10606T0 AMTIGEMV Y10 EIKOVES OTIG KATNYOPisg AvOpwmoc/tyvnidTng

‘Eva dAAo yopokInpioTikd 610 0TOi0 0l dVO OUAOES EXOLV OLOPOPETIKN KOTOVOUY|,
elval n amodkpion Tov eEumnpeN™ pE KmOkd opdipatog 4XX. Ta amoteléopota 610
[Tivaxa 3.4, deiyvouv 0Tl GTIG GLVOSOVE TV YPNCTMV TO TOCOGTO TOV OTOKPICEWV LIE

KOOKO cpdipatoc 4XX dev Eemepva to 20%.

Percentage of 4XX Category
requests in session Robot Human
20-100% 35% 3%
0-20% 65% 97%

ITivakog 3.4: [To60676 amokpicemv pe K®OKO 4XX 6TIg KoTNYOpiEs avOpmTOc/tynraTNG

To “Maximum click rate” givor axdpo évo oNUOVTIKO YOPUKTNPLOTIKO TO 0010 EYEL
SPOPETIKY KaTavoun oTig 2 katnyopies. Ta amoteAéspata TG avdAvong avtod Tov
YOPOKTNPIOTIKOD Oeiyvouv 0Tt 0 pé€Ylotog pLuOUog KAIK mov pmopel var €xovv ot

obvvodol Tev ypnotov eivar 10.(ITivaxag 3.5)

Maximum click rate Category
in session Robot Human
<10 40% 99%
10> 60% 1%

ITivakag 3.5: Méyrotog puOpdc Tov KMK 6TIS KaTiyopies avOpmmog/yyvnratng
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% > 200 StdDevTime

Téhog, avaldovtag dvo AL YOPOKTINPIOTIKA: TO HEGO OPO TOL YPOVOL OVAULEGO GE
ovo dwdoywkd ontiuatoe HTML kou v tomikn amdkAon ovtdv tov ypdvev
eTAvovuE O £va OMUOVTIKO ocvumépooua 6cov aeopo to ypdvo (timeout) mov
SAéyovpe vy v eoymyn TV ovvodwv. Onmg ¢oaivetal Kot amd Tig To KAT®
YPaPNKES mapaotdcels nepinov 50% twv cuvodmv dnuovpynpéves and tyvnAdTec,
&youv uéco 6po meplocotepo tv 200 devtepdrentwv. Eniong to stdDeviation otig
TeEPLocOTEPEG GLVOSOLGS (45%) eivan peyarvtepo amd 200. Evad mepuévope va dodpe
OTL Ol YVNAATES GTEAVOLV TO OLTHLLOTO TOVG UE €VOL CLYKEKPIUEVO puOud o omoiog
pmopel va gtvar apydg aAld otabepds, To OmMOTEAEGHOTA TG  OvOAVOoTG givol TOAD

SLOUPOPETIKA.

30,0% -

N
S
o

1

0,0%—

Category
H: robot 20,057
E: human
40, 0% -
]
5
-
530,05
i
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=1
~N
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20,0% -
e
10, 0%
0,08
1 2 1 2
Category Category

Tympa 3.2: Méoog 6pog Tov ypovov avapesa 6 6vo dtedoytka artnpoate HTML

INo va eEnynoovpe avtd to amoteléopato KAVOUE ot GAAN avdAvon Yo TO
yopakTnplotiko inter arrival times between requests in a session (Zynquo). Amo v
YPAPIKY TOPAGTACT @aiveTal OTL oL LYYWNAATEG KAVOLV TO ETOUEVO OTNLO GE AYOTEPO
amd 50 devtepOlenta Kol OTY] GLUVEXEWD UTOPEl VO KAVOLV oUTNOEL, GE GAAOVLG

e€umMPeTEC Kot Vo EMGTPEPOLY. Apa. Ol TOPATAVED TYES Y10 TO HECO OPO KOl TNV
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TUTIKT aOKALON €ENyobvTol amd Tov PEYAAO YpOvo mov €yovue opioel gueig (1800

OEVTEPOAETTA) Y10 TV EE0YMYN TV GLVOOMV.

75% =

50% —1

Percent

25% —|

”%_¥FIIIIIIIIIIIIIIIII

seconds
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

V1 Inter arrivaltimes betweenrequests in a session

Yyqpe 3.3 Xpovog avapeca 6€ 6vo d1adoka ortipota HTML

3.8 ZXoumepaoparto

Ye outd 10 KeQPAAMO mePrypdyape ovoAvTikd OAn TtV avdivon Ttov opyeiov
amoypaens. 'Eva mpdto Prpa Nrav po amin tposnesepyacio TV apyelov amoypoeng
YL TV apoipecT) Akupmv gyypapav. AxilovOnce m meptypoaen tov aiyopibuov yu
mv e€aymyn 1@V cuvOdMV. XT1 GULVEXEW YOPIGAUE TIG CLVOSOVS GE YVNAATES Kot
avOpodmovg pe v Pondelo tov dwktvov Naive Bayesian. Ymoloyicape smmiéov
YOPOKTNPLIOTIKA GTIG GLVOOOVS TV OLO KaTnyopu®V. TEAOG KAVOUE TN OTATIGTIKY
avdivon 6Awv tev yapoktnpotik®v pe to SPSS. H avdivon avt €0eie 611 ota
TEPLOCOTEPO UPAUKTNPLOTIKA, 1| GUUTEPIPOPA TMOV LYVNAATOV Kol TV ovOpOT®V givort
oxeddv m O pe povo kdmoleg apeAntéeg dweopés. Ta mo  onuoviikd
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YOPOKTNPLIGTIKG TOL OTTOi0 £XOVV SLOPOPETIKY KATAVOUT OTIS dVO KOTNyopieg elivar Ta

TOPOKATO:

Iocooto atioewv yia etkoveg(%o of images) (Zynua. 3.4) Onog eaivetol kKot and v
YPaPIK mapdotaot, OAeg ot chvodol mov £yovv dmuovpyndel amd Tovg ypMoTEG
&xovv TovAdytotov 10% outnoeLs Yo EIKOVES, EVD £va TOAD pikpd mocootd (1%) Ttmv

GLVOd®V TOV YVNAAT®OV £xovV {NTHGEL EIKOVEG,.

Category

(R
M-

100,0%

80, 0%

60,0% ]

% > 10 Images

40,0%

20,0%

Category

Yypa 3.4 [o606T6 TOV {NTOVHEVOV EIKOVOV 6TIS 6LVOH0VG

Iooooto outioewv yia aerides (Yo of html, htm, php, jsp) (EZxMue. 3.5) To tocootd TV
OLTNCEMV Y10 GEAMOEG GTIC GLVASOVE TV YPNOTOV elvar PiKpOTEPO TOV 60% EVOD OTIg

oLVOdoLVG TV Yyvniotdv To [Tocootd avtod sivor peyaivtepo tov 60%.
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60,0%
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% > 60 Pages
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Xyfqpa 3.5: [To606T6 TV INTOVREVOV GEMDMV GTIC GUVHOOVS

Tocooto amokpioewv ue kwoiko4xx (% of 4xx response code) (Zynua 3.6) To

TOGOGTO TOV ONMOKPIGEMV PE KMOWKO GOAALATOG 4XX GTIG GLVOOOVG TV avOpOTOV

dev Eemepvhier to 20%.

40,0%

30,0%

20,0%

% > 20 Q4xx
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0,0%—

Category

2

Category

-
(P

Yypa 3.6: Iloc06To TOV ATOKPIGEMV e KOOKO cdlpartog 4XX
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Xpovog yio. T0 ywpiouod twv EPYOUEVWYV QUTHUATWY o€ obvooovs O ypoOVOG Yo TNV
oNuovpyia TV GVVOd®VY Oev ypetaleTat va, givar Tapandve Tov 120 devtepOAEmTOV.
H avéivon tov ypdvev avaueca e dvo drodoyikd artiuata yio ogdideg (html, htm,
php, asp) £deiée OtL 611G 75% TOV TEPUTTOGEWDY, Ol LYVNAATEG KAVOLV TO EMOUEVO

altmua o€ Aydtepo amd S0 devtepdiental.

Téhog, 0 puéyrotog puoudS TV KAIK 6Toug avBpdmovug dev Eemepva tar 10 KAIK TO AENTO
EVAD OTIG GLVOOOVG TOV YYVNAAT®V TO UEYIOTO KAIK €lval mepiocdtepo amd 10 khik to

deVTEPOAETTO.

Ta mo Tédve YopaKTNPIoTIKA AToTEAOVV GNUAVTIKE GTOtYElN Yio TNV VAOTOINGN TOov
HOVTEAOL YlOL TNV OVIXVELON TOV YVNAOTOV GE TPOYUOTIKO YPOVO. XTO EMOUEVO

KeEPAAoo Ba TEPLYpAWYOLLE TO HOVTEAO TO OTTOI0 VAOTOUGOLLE.
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4, Kepdhioo 4

Aviyvevon YyvAoTAOV 6€ TPOYRATIKO YPpOVO
4.1 Ewoayoy

To onuovtikdtePo PEPOG avTNG TG StatpPng eivar 1 avamTuén Kot 1 VAOTOINoT eVOg
GULGTNLOTOG Y10 TNV OVIYVELGT TOV YVNAUTOV G€ TPayHatikod ypovo. Ta dca Exovv
NoN meptypael 610 TPONYOOUEVO KEPAANLO, OTMWC O OYWOPIGUOC TOV ap)eimv
amoYPOENG o€ GLVOSOVG, M TOEWOUNCN TOLG o€ YVNAdTEG 1 avBpdOTOLG pE TOV
ta&wvountn (diktvo Naive Bayesian), o vmoAoylopdg TV YOPOKTNPIOTIKOV TOV
OLVOd®V KOl 1 OVIAVOT| TOV YOPOKTNPIOTIKOV PE TO oTATIoTIKO akéto SPSS, sivat
amopoitnTEG TPOUTMOOEGEIS Yo TNV AVATTVEN TOV GUGTHLOTOC.

‘Exovpe avomtogel kot vAOTOMGEL éva GUGTNUA TO OTOW0 Jpa GOV £va
evoldpeco @iAtpo avdpecso otov mEAATN Kol otov eumnpetnth. Avto, umopei va

vAomomBel mg éva mAnpe&ovolo | og éva plug-in yia tov evanpetnty.

Client | Robot Server

Detection

H yAdoca mpoypappaticpon Java €xet ypnopomomdei yio tnv vAomoinon tov
ovotuatog. To cbomua Aaupavel eicepyoueveg artioelg http ko tig ene&epydletan
Baciopévo ot OPAKTNPIOTIKA TO OT0i0 TEPLYPAYALE GTO TPONYOVLUEVO KEPAANLO.

21 ovvéyel o cHOTNUO AmoPacilel av Ol €1GEPYOUEVEG OQUTNOELS OVINKOLV GE
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yvnAdTn ko otn mepintwon mov cvuPaivel owto, Kataypdeel v IP dievbvvon oe

po Mota pe aviyveuévoug tyvnAdTec.

4.2  ApyYLTEKTOVIKI] TOV GLGTINOTOS

To oVvomua anoteAeiton and Tpia cvoTaTKG PEPT TO KAOE Eva omd To omoia
TpéYel o€ €va dapopetikd vipa (Zynquo 4.1). Avtd sivor to Request Reader, to
Request Processor kot to Request Cleaner. To Request Reader givat vevbuvo yia va
dwPaler tig eloepyopeveg artnoelg HTTP tic omoieg otéhvel 0 meAdTNC. LT GLUVEKELL
tonobetel avtéc TIc artnoelg og o ovpd FIFO (first in first out), tqv Incoming
request queue. To Request Processor &ivat 10 mo oNUOVTIKO GLGTATIKO UEPOS TOV
OULGTHIOTOG, TO OO0 TEPLEXEL OAN TNV AOYIKT TTOL YpeldleTor Yo va dtaywpiletl Tig
eloepyOUEVEG UTNOELS o€ 1yvnAdteg N avBpmmove. Eivar vrevbuvo yia va dafalet Tic
QLTNOELG ammd TNV 0VPA Ko Vo, TIG eme&epyaletal pe  xpnon evog 6EVTIPoOL omoQAcE®Y,

ue okomd vo. amo@acilel av pio aitnom TPoEPYETUL Ao LY VNALTY.

‘e

» [T [T TTT]

Incoming request queue

1P Requests

Known
Robots

Incoming request hashtable —_— Di;i‘;’;’:d

Yynpo 4.1: ApYLTEKTOVIKY] TOV GUGTILOTOS
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IMa vo pmopel va epappootel 0 alyoplfnog amopacemy, eival arapaitnto vo VITapyet
&vag eEAAYLOTOG OPIOUOC ad OUTNOELS Y10 TV CLYKEKPIUEVN devbuvon IP. Méypt va
ovuPet avtd, To vijua tonobetel TIc sloepyOueve; artnoelg o€ éva hashtable (Incoming

request hash table).

O1 aitioelg tomobetovvtal oto hashtable opodomomuévec pe Paon v IP
devbvvon. To Known Robots sivor éva apyeio to omoio mepiéyel wo Aioto pe IP
devbvvoelg, ol omoieg ivar yvmotd Ot avikovv og tyvynidtes. Xto Discovered Robots
Bpiokovioar Oiec ot IP devbBdvoelc ov omoleg éyovv taSivounbel amd to Request
Processor cav yyvnidateg. Téhog to Request Cleaner givor vrehbuvvo yio va kabopioet

oo TNV Pviun OAEG TIG ATNGELS Ol 0moieg Ogv elvat mAEov evepyEc.

4.3 Request Processor

To cvotua aro@acilel av o1 E1GEPYOUEVES OLTNOELS TPOEPYOVTAL ATO Eva. TYVNAATY
pe Pdorn o gupnuaTe. TNG OTOTICTIKNAG OVAALONG TNV OMoiol TEPLYPAYOLE GTO
wponyoduevo ke@diaio. To vrevBuvo cuoTatikKd HEPOC TOL GULGTNUATOS TO ONOI0
eepyaletan T1G E10€pYOUEVEG MTNOELS Kol amopacilel tTnv Taén (yvnidnc/dvOpwmog)
otV omoio avinkovv givar to Request Processor. To owdypoppo pong avtov Tov
viuatog eaivetor oto Zynuo 4.2. Onwg PAEmovue kol amd 1o oynuoe, to Request
Processor d1ofacet tnv mpdn aitnon n omoio Bpicketon oty ovpd (Incoming request
queue) Kot oty cvvéxeln Kdvel dvo gréyyovs. O mpmdTog EAeyy0g agopd to av 1 IP
devBvvon amd v omoia £kd6ONKE N cLykekpEVN aitnor Ppicketor oy Alota pe
TOVG YVoTovs tyvniateg (Known Robots). Av avtd oyvet, 10te TV Tpochéitel otnv

Mota pe tovg aviyvevpévoug tyvnidteg (Discovered Robots) kor cvveyiler pe v
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enopevn aitmon mov Ppioketor oty ovpd. Av dev Bpet v IP 61e00vvon ot Alota
TOV YVOOTOV Yvniatov tote eAéyyel av Ppioketar n IP 01ev0vvon ot Alota
“Discovered Robots”. Av vai, t01e cvveyilel pe tnv endpevn aitnom, dloQopeTikd
eAEyyel av €xel €pBel AAAN aitnon amd 1N cvykekpiévn IP 61e60vvon. Av Bpet 6Tt

avtn givorl n Tpd™ aitnon tote anddg v Tpocbétel oto hashtable.

Get next
available request |

Request IP in
kreown robots?

Robot
YES detecied

N

Request 1P i
dizcovered
robots®

Robot
YES detecied

MO

Lither regueasts inol
this IF address ¥

Add reguest 1o

NO nashtable

YES

v

Add request 1o
hashtabie

4

Get latest active
=assion

4

Analyze Sesshon

4

Tyqpa 4.2: Avdypappa pong Tov vijpatog “Request Processor”

Av vrdpyetl oto hashtable kot dAAn aitnon and v id1a IP dievbuvon 101e avaktdTon

N televtaio evepyn GVVOO0G amd TNV cLYKEKPIEVN devbuvon. H televtaio evepyn
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ovuvodo vroloyileton pe tov €ng tpomo (oynua 4.3): Oswpovue 0Tl £yovue N+l
oroelg and avtyv Vv IP 61ev6vvon, rp péypt rh Ko ot outnoelg ovtég eivol
tavounuéveg pe Paomn ™ xpovikn oty apiéng tovg EEKvAOVTag omd TNV To ToALd
HEXPL TNV TTO TPOGPATN OiTNoT. EEKIVOVTOS oo TNV TEAevTaia aitnon Iy eAEYYovUE
av 1 dpopd Tov ¥POVOL OVALEGO GE OLTNV TNV aiTNoM, UE TNV TPONYOVUEVT TNG
elval pikpotepn amd 2 Aentd. Av glval, TOTE OVTEC Ol OUTHOELS OVIIKOVV TNV 18ia
evepyn ovvodo. Avtd ocuveyiletar péyxpt va Bpodue dtapopd ypOVOL NG TPEYOLGOS
altnong Ke TV TPOoNYOVUEVT TNG Eivol LEYAAVTEPT) OO 2 AETTA.

t >120 seconds
N

4 N\
lo 1 I I3l f5fe Iz Ig - "- -1 In
——0—0—00— ——0—0—© *—@ —>
— 4 t

e .
Latest active session
Yyqpe 4.3: Tehevtaio evePY 6VV0S0G

¥t ovvéyew to Request Processor avaider tnv tehevtoion evepyn ovvodo. H
avdAvon g evepyng GLVOOOL TPOYLUATOTOLEITAL YPTOLUOTOIOVTIOS £vo. JdEVIPO
OTOPACEMY. XTO EMOUEVO VTOKEPAAOLO TTEPTYPAPOVIE CLUVOTTIKA Tt €ival T dEVTPaL
OTTOPACEMY KOl GTI GLVEXEWL OIVOVUE M0 AETTOUEPT) TEPLYPAPT TNG OVAALGNG TNG

EVEPYNG GLVOIOV.

4.3.1 Toa&wvoéunon pe 0évTpa amoPacEMV

‘Eva 0évtpo amopdcemv givor puo 0evipikn doun mov potdlel pe £vo S1dypappo pong,
omov o0 Kdébe eowTEPKOG KOUPOG OVTITPOCMOTELEL &vav EAEYXO ®C TPOG £val
YOPOKTNPLOTIKO, TO KAOE KAOOL avIUTPOCMTEVEL £VOl OMOTELECUO TOV EAEYYOL, KO

Kabe @OAO deiyvel v etikéto g kKAdong (class label). MMopadetypo evog dévepov
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armopdoewv @aivetor oto Xynua 4.4, Ov eocotepikoi kOpPor Tov  dEvipov
avamopletovvTal amd opboymvia, Kol To. GUAAL avamaploTovviot omd odA. Kdmotot
aAyop1Ootl SEVTIP®Y AMOPACEMY TOPAYOVY HOVO dLAOIKA OEVTIPA, TO OTOl0 oTUOivEL
011 kéBe ecmTEPIKOG KOUPOG €xEl LOVO dVO KANOLH, VD GAAOL ahydpBpotl mapdyovv

UN-0LOOIKA OEVTPOL.

Yypo 4.4: MMopddcrypo 0EVTpov amopace®v

Ta dévipa amopdoewv ypnoiporotovvtal Yo Tavounon He tov €ENg tpdmo:
Agdopévng pog mietddog X, tng omoiag n KAGGN oty omoio aviKeL Eival ayvmaorn,
EAEYYOVTOL TO YOPOKTNPIOTIKA TNG € KaBe kOUPo Tov dévipov. Me avtdv ToV TpOHTO
onuovpyeitan éva povomdrt To omoio Egkivdiel amd TV pila TOL GEVIPOL KO TEAELDVEL
o€ éva OAL0. To eOALO dNA®VEL TNV KAAoM 6TV omoia avikel 1o X.

Yrdpyovv Owdgopot Adyor Yy TOLG OMOIOLE TO OEVIPA  AMOPACEWMV
ypnooroovvtol oA oty tavounon. H ommovpyia ta&vountav pe dévipa
anopdoemv 0gv arotel Wlaitepn yvaon yia e£E0puén dedopévav kot etvat KotdAANAN
v e€epedhivnon Ko avakaivyn yvocewv. Eniong, ta dévrpa anopdcemv pmopovv va
dlyeploTovy moAvdtdotato dedopéva . EmmAéov, 1 ekudbnon kot n dnovpyia tov
OEVIpOV omo@doewV gival amAn kot woAd ypryopn. Téhog, ta dévipa amopacemv

£yovv oA KaAn axpifela otnv ta&vounon [10].
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v emopevn mapaypaeo o meprypdyovpe tov aiyopidupo ID3 tov omoio
YPNOUOTOIOVE Y10 TNV EKUAONOT TOV OEVIPOV OMOPAGE®Y, KOl GTIV GLVEXELL Y10
v tavounon Tov cuvodwv ce avlpmmovg 1 tyvnidtes. Katd ™ onuovpyio tov
OEVIPOL OMOPACE®MV, YPNOUYLOTOIOVUE UETPIKEG YO EMIAOYT YOPOKTINPLOTIKAOV, TO
omoia. PpnKape omd TV oTOTIOTIKN avdivon ot Eexywpilovv "kaAvtepa Tig dvo

opdoeg yyvnAates/avOpomovg.

4.3.2 Decision Tree Induction

O oaAyopiBuog ID3 viobetel o dminotn wpoofyyion, otnv omoio T JEVIPA
anopdoemv ytilovtol pHe pol avadpopkn TeXVIKY, oaipel Ko Paciieve, and mavo
pog ta Katw. O alyopbupoc Eekiva pe €vo ocbvoro amd miewddeg poli pe v
avtiotolym KAdomn otnv omoia avikovv. To chvoro avtd, To omoio ypnoiponoteitol yio
TNV EKTaiOEVOT TOV SEVTPOL YWPILETOL AVAOPOUIKA GE LUKPATEPO VITOGVVOAL KOTE TO

xTico tov dévipov (Zynua 4.5).

Algorithm: Generate decision tree. Generate a decision tree from the

training tuples of data partition D.

Input:

" Data partition, D, which is a set of training tuples and their
associated class labels;

" attribute list, the set of candidate attributes;

= Attribute selection method, a procedure to determine the splitting
criterion that “best” partitions the data tuples into individual
classes. This criterion consists of a splitting attribute and,
possibly either a split point or splitting subset.

Output:

A decision tree.

Method:

(1) create a node N;

(2) if tuples in D are all the same class, C then
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(3) return N as a leaf node labelled with the class C;
(4) if attribute list is empty then
(5) return N as a leaf node labelled with the majority class in D;
//majority voting
(6) apply Attribute selection method (D attribute list) to find the
“best” splitting criterion;
(7 1label node N with splitting criterion;
(8) if splitting attribute is discrete-valued and
multiway splits allowed then
(9) attribute list€attribute list - splitting attribute;
(10) for each outcome j of splitting criterion
//partition the tuples and grow subtrees for each partition
(11) let D; be the set of data tuples in D satisfying outcome j; //a
partition
(12) if Dy is empty then
(13) attach a leaf labelled with the majority class in D to node N;
(14) else attach the node returned by Generate decision_tree (D;,
attribute list) to node N;
endfor

(15) return N;

Xyqpoe 4.5 AkyéprOpog o Ty onpovpyic €vog 0EvTpov amo@dcemy

= O oalyopiBuoc «xodeitor pe tpeig mopouétpovc: D, attribute list, o
Attribute_selection_method. To D &ivat éva chvoro amd dedopéva ta omoia Oa
yopicovpe o dvo opadeg avBpmmovs/tyvnidtes. To GuvVoro avTd amoteAel TIg
mAeldeg exmaidgvong pall pe Tig avriotoyes KAAoELS oTIg omoieg avikovyv. H
napauetpog attribute list eivor pio Alota omd yopakTnploTIKG TO OMOio
yapaxtpiCovv 11 mhewddeg. To Attribute_selection_method opiler o
EVPICTIKN OLOOTKAGI0, Y10 TV ETIAOYT TOV YOPOKTNPICTIKOL TO OTTO10 dloKpivel
“KaAVTEPA” TIC OVO OUAdES COHP®VO LE TNV KAGoN oty omoia avrkovv. H
dwadikacio avutn ypnolponotel o petpikn - to “information gain” - yw v

EMIAOYT| TOV YOPOKTNPLOTIKOV.
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To 6évtpo Eexvd pe éva povadikd koppo, N, avamaplotdviog Tig mAELAOEg
exmaidgvong oto D.

Av o1 mielddeg oto D avikovv OAeg oty 101 kAdom tote 10 N yivetor @UALO
TOV OEVIPOL LE ETIKETU OVTNG TNG KAAOMG,.

E0dA e, 0 akyopibpog kodel tnv dadikacio Attribute_selection_method yia
va opicel To Kprtplo dtoypicpov. To Kputnplo daywpiopod el vel TOlo
YopaKTNPoTIKO va eAéyEovue otov kOpPo N, kabopiloviag Tov KaAVLTEPO
TPOTO Y10 TOV JY®PIGHO ToV TAEWdwV 6to D oe aveldptnrec khdoewg. To
KPUplo Ooympiopol Aéetl emiong mole KAUSLA TOV OEVTIPOL VO LEYOAMDGOVLE
a6 tov kopPo N oe oyéon e to amotélecpa Tov emAgyYUEVoL gAéyyov. Ilowo
OUYKEKPIUEVA, TO KPLTNPLO S(®PIGUOD VTOOMADVEL TO YOPUKTNPLOTIKO
S ®PIGHOV Kol purropel va VTOINAMVEL eniong, 1 éva onpeio day®PIGLOL N
éva vrooHvoro dlaympiopov. To kpurfplo daympiopod opileton €161 MOTE,
OTN WAVIKT TEPIMTOOT, TO OTOTEAEGLOTO TOV SO ®PIoHOD 6€ KAOE Khadl Tov
dévtpov, givar 6co mowo “kobapd” yivetar. ‘Evag dwuywpiopdg ovopdleton
“koBapdS” av OAeG 01 TAEIAOEG GE AVTO AVIKOLY GTNV 1010t KAAGT).

O x6pupog N ovopdletor pe PAcn TO YOPAKTNPIOTIKO SOOPIGUOV, TO 0Toi0
xpNoLonoleitol coav EAeyyo o€ avtov tov kOpPo. o kabe amotélecua tov
eléyyov otov kOpPo, omupovpyeiton €va véo kAadl. Avaioyo pe TO
YOPOKTNPIOTIKO SOYMPIGUOD  UTopovV vo.  Onpiovpyndodv  dtdpopa €101
OEvTpmV. XNV 01KY| oG mepintmon dnuovpyeitar Eva Svadikd dEVTpo (Zynuo
6). o xdbe éAheyyo oe kaBe kOuPo tOL OéVTpOL, VIAPYOLV dvo TV
aroteAéopata To “yes” kot 1o “no”. To apiotepd kAadi Tov kOpPov £xel v

Tun “yes” kol ovumeptAapPdvel TG TAEAOEG Ol OMOIEC 1KAVOTOOUV TNV
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ovvONkmn kot To 0e&l KAadl tnv T “N0” Kot 6€ avTd AVIKOVV 01 TAELAOES O1
omoieg dev 1KavomolovV TV GLVONIKN.
= O okyopiBuog ypnowomolel TNV 10w OlOKOCIO OVAOPOUIKG Yo VO
INUIOVPYNGEL TO OEVIPO OMOPAGEDV Yl TIG TAELAOES 68 KAOE draywpiopod, D;
amo to cvvoro D.
= O avadpOHIKOS SOYMOPIGUOC CTOUATH LOVO OTOV 1GYVEL L0l OITO TG TOPUKATE
oLVONKEG TEPUATIGHLOV:
1. Olec or mierddec oto chvoro D aviikovv oty 1dia KAdon, 1
2. Agv umapyovv GALo YOPOKTNPLOTIKA T OTTOieL LITopovv va dtoywpicovv
TIG OHAOES. XE LTIV TNV TEPITTMON YPNOLOTOEITOL 1] TAELOYN Pl TV
YnNeoeopmv. Avtd onuaivel ™ petatpomn tov Koppov N 6e @OA0 TOL
O&VIpOL KOl M ETIKETOL TOV €ivor ot M omola €yl TIC TAPOTAVE®
nmAe1ddeg oto cvvoro D.
3. Agv vmépyovv AGAleg mAewddeg yw €va dedopévo koOpPo, 10 omoio
onuaivel 6Tt to cvvoro Dj eivar dodeto.

»  TéAog, EMOTPEPETAL TO OEVIPO AMOPACEMV

O aiyopiBuog ID3 ypnoyonotei v petpikcny “information gain” yw v emioyn tov
YOPOKTNPLOTIKOD o€ KaOe kOUPO, Yo 0 ytico tov dévipov amogdocwv [10]. v
EMOUEVT] TTOPAYPAPO Ba TEPLYPAWYOLLE TNV UETPIKT] OLTY], Yo Vo doVUE g KtileTon

KOl TO 0EVIPO OIOPAGE®V Y10 TOV GKOTO OVTNG TG EPYACIAG.

4.3.2.1 Attribute Selection Measure kon Information gain

To “Attribute Selection Measure” givol éva €vpeTIkd Yoo T €MAOYT TOL KpiTnpiov

dtywpiopov, 1o onoio Ba Eexwpilel £va cvvoro dedopévov D 10 onoio mepiéyetl dvo
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SlpopeTikég kKAGoels. Av Bélovue va daywpicovpe to obvoro D oe pikpotepa
OUVOAD. OVOAOYO LE TO ONOTEAECUO TOVL KPUTNPIOL JSY®PIGHOV, TNV 1O0VIKN
nepintoon to chvora avtd Oo cvumepAdpPavay povo dedopéva g 010G KAAoMG.
Apa 10 KOADTEPO KPUTNPlo dtoympicpov Bo frov awtd 10 omoio Oa €xel tétown
amoteAéopato. To “Attribute Selection Measure” mapéyet po. Katdraén yio kéde
YOPOKTNPLIOTIKO TOV TPOG EKTOidEVON TAELGO®V. To yopaktnplotikd To 0moio £xel TNV
KaAVTEPT Pabuoroyia Yoo TV UETPIKN, €MAEYETAL oOv KPUTnplo oloywpiopuov. O
alyopiOpog ID3 ypnowomolel tnv petpkn information gain yw TV emAOYN
YOPOKTNPIOTIKOV o€ KABe kOUPo Tov dévipov. To yopaktmplotikd pe to YnAOTEPO
information gain emAéyeton cov Kprnmplo dympiopod vy tov koupo N. Avtd to
YOPOKTINPIOTIKO €AaIOTOTOEL TV TANpogopiac 1 omoia ypeldletor Yoo TOV
dwywpiopd TV TAEWO®V OTIG avTioTolyeg KAAGES. Mio T€Tol TPOGEYYIoM
elaylotomolel tov aplBud tov eAEyyov mov xpeldleTon Yo TOV SY®PICUO TOV
TAEBOMV Kot €yyvaTot TNV €0pEST VOGS Aol dEVTPOV.

H oavapevopevn minpogopian n omoia yperdletor yoo v tagvounon tov

TAELAO®V dtveTal amtd TOV TOTO:

m
Info(D) = — z pi log, (p;)
i=1

Omov p;i etvon n mBavotnta 6TL pia omotadnmote TAEWd0 610 chvoro D avniket
om kAdon Ci kar vmoloyiletar amd |Cip|/|[D]|. O AoyapiOuog pe Paon 1o 2
ypnoonoleital yio to Adyo 6tL n TAnpopopio kwdikoroteitar o bits. To Info(D)
elval o péoog O6pog g mAnpoeopiag m omoio ypeldleTon yioo TNV €VPECN NG
KAAoNG (oG TAeddos 6to cvvoro D.

INa va vmoloyicovpe moon mAnpoeopia Oa ypelaotel petd tov TPEYOV

S P PEXPL VO PTAGOVUE GE aKPPN TavOUNoN, ¥PNCILOTOIOVE TOV TOTO:
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Info,(D) = le X Info(Dj)

0) Opog ||

givar t0 Bapog Yy 10 j-Srywpiopd. To Info,(D) sivan 1

avapevopevn TaAnpoeopio n omoia ypeldleTon yio v tavopunon pog cuvodov
otV KAAoM mov avikel Baciopévo oto olaywpiopnd omd 1o A. Oco moto pukpn
givor 1 ovapevopevn mAnpogopic. 660 moO peyGrlo gival to “purity”  Tov
daywpiopov. To information gain opileton g TV d1GQOPaA AVAUESH GTNV OPYIKY
amortovpevn mAnpopopia (faciopévn wovo 610 TOGOGTO TV dVo KAAGE®MV) Kot
g Kovovplag amaitnong (tov mapatnpeital Hetd omd Tov dlawpicud 6to A):
Gain(A) = Info(D) - Info(A)

[Towo cvykekpéva to Gain(A) pog deiyvel 10 kEPSOg av daympicovpe 6To
yapaktnplotikd A. To yapaktnplotikd A pe to peyaAdvtepo Information gain,

Gain(A) emAéyeton cav kpreripio doywpiopod otov koo N [10].

4.3.3 Anpovpyia tov dévipov amopdcemv ypnoporotd@vrtas to Information

gain

YKxomdg pHog o avtv TV gpyacio €ival vo TaSIVOUGOVUE TIS EI0EPYOUEVES

oLVvOO0oVG oE YVNAATEG 1| avOp®dTOVG 6€ TPaypatikd xpovo. o v enitevén avtov

TOV 6TOYOV dNUOLVPYNCOUE Eva dEVTpo amopdocwy. [a ™ dnpiovpyia Tov dEvipov

ATOPACEMY YPNCILOTOMCANE £Vo EKTAOEVTIKO cVUVOAO amd 500 cuvddoovg amd Tig

omoieg o1 250 avikovv og 1yvynAdteg Kot ot viroAoireg 250 avikovv g avOpmmovg. Ta

YOPOKTNPLIOTIKA T 0010 YPTNCUOTOUCOLE Y10 KPITPLO Sloy®PIGHov o€ kibe kOUPo

oV 6évipov givat: 1) Av ot obvodo vrdpyetl aitnon ya to apyeio robot.txt , 2) To
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TOGOGTO TM®V OUTNUATOV Y10 EIKOVEC GE [ 6Uvodo, 3) To mococto TV ATNUATOV
v oeMdeg oe po. ovvodo 4) To péyioto pvBud twv KAk oe pio ovvodo, 5) H
SLApPKEL TNG GLVOOOV.

Me PBaon to information gain 1o omoio éyovue vmoloyicel Yo kdéOe
YOPOKTNPLIOTIKO ONUIOVPYNOULE TO dEVIPO OMOPACEMV TOL QaiveTol 6To Zynua 4.6.
IMa «éBe e1oepyopEV GUVOJ0, apyIKd EAEYYOLUE OV LIAPYEL aitTnom Yo TO apyeio
robot.txt. Av vai tote avt 1 6Vvodog Taivoueital wg epyouevn amd tyvnAdrn. Av dev
VILAPYEL OiTNOT Yo TO 0pYEl0, TOTE EAEYYETOL OV TO TOCOGTO TV EIKOVMOV GE QLTNV
Vv oVvodo elvar pkpdtepo omd 10%. Av avtd woyvel 10te eAEyyovpE TO PEYIOTO

pLOUO KMk etvan peyardtepo tov 8. Av 1 tehevtaio cuVONKN

Robot.txt
?

%Images
<10?
| Y No

[MaxCIickRate ] MaxClickRate
>10 >0510
Yes No No
%Pages %Pages %Pages
>60%"7? >60%"? >60%"7?
Yes No

Yes No

(=) (= ®

XyMpa 4.6: AEvTpo amo@acEmV Y10 TNV AVIYVELCT] TOV LYVI|AATAOV
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Kavomotleitar TOTE EAEYYOVUE OV TO TOCOOTO TMOV OUTNUATOV Yo GEAIdEC &ivon
peyoAutepo tov 60% Kot av 1oyvEL TOTE £YOVLLE AVLXVEVGEL Evav tyvnAdTn. Baowd yia
KkéOe eloepyduevn ovvodo oakoAovBovue €va povomdtt oto 0évipo (to omoio
onuovpyeiton pe Paon tovg eAéyyovg oe kdbe kOUPo TOL dEVIPOL), UEYPL VO
etaoovpe o€ va kKOuPo eVUALO. O KOUPog POALO pag Aéel TV TAEN GTNV OTTolo AVIKEL

N TPEYOLGA GVVOJOG.

4.4 Request Cleaner

To Request Cleaner ivai éva vijpo tov ooiov 0 okomdg gival va. amelevdepmvet
NV Wvnun v ooio Katokpoatel n Alota pe ta ctnuata. To vipo autd extelel avtnv
v gpyacia kKéBe Alya devteporenta. Aloypd@ovtol OAQ TO TPOTYOUUEVO OLTILLOTOL
a6 Kabe IP dievbuvon extdg amd avtd g evepyng cuvodov. H Aettovpyio avtod Tov
viuotog dwoPefatdvel 0Tt m pvAun 1 omoio gival SECUELUEVT OO TOV AVIXVELTN

YVNAOTOV dlatnpeiton o€ YOUNAQ enimeda.
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5. Kegpdararo 5

Hewpdpoto ko a&loA0yN61] TOL GLGTINATOS

e autd T0 KEPAAO0 Ba TOPOVGIACOVLE TO TEWPAUOTO TO, OTTOT0 TPEEAE, LE OTOYO VOl
epapuooovpue v pebodoroyio pog kot vo aEOAOYNCOVUE TNV OmOd00T TOV

GLOTNLOTOG Y10 AVIXVELOT TYVNAUTOV GE TPAYUATIKO ¥pOVO.

5.1 To 6vvolro ddopéverv Y10 EKTOIOEVOT

[Noa mv o&oAdynon g omddooNG TOL GULOTHUOTOS AVIXVELOTNG  YVNAUTOV
YPNOUOTOGUE apyeia amoypoaeng and tovg eEvmmpetntég tov Safeweb kol tov
geclipse. Ta apygio amoypa@ng mov Kotaypaenkay ard tov e&vmnpetnti tov safeweb
TOL AP CLOTOGOLE Y10 TNV EKTAIOELOTN TOV JEVIPOL ATOPACEWV. ApYIKA Ywpicae
TO OPYEIDL OMOYPAPNG GE GLVOSOVG HE TO TPOYPOUUUO OVAAVONG GLUVOS®Y Kol OTN
ocvveyeia TASIVOUNGOLE TIC GLVOSOVS MG ONUIOVPYNUEVES ATl 1yVNAATEG 1] AvOPDOTOLG.
Yvvolkd and tov e&umnpent tov Safeweb dnuiovpynOnkav 1000 cuvodol and Tig
omoieg o1 300 avnkav og tyvniateg kat ot 700 ta&voundnkay g dNovpynUEVES amod
avOpomovs. T'a v ekmaidgvomn Tov dEVIPOL ATOPACEWV, TPOUE OAES TIC GLVOIOLG
TOV YVNANTOV Kol atd TO GOVOAO TV GLVOS®V TV avBpdnwv dtarésape Tuoyaio 300
ovvooovc. Olec o1 ohvodol eAEyyTNKOV OO £vOV EUTELPOYVAOUOVO Y10 VO, EILOOTE
clyovpot 6t dev ypnoporotovpe Adbog taSvounpéva ototyeia Katd v O1bpKeLD TG
EKTOIOEVONG TOV FEVTPOL.

‘Eva. onpavtikd 0épa mov €npeme v O1EVOETNGOVIE GTNV OVIXVELSN TOV

YVNAOTOV o€ TPOyUaTIKO ¥povo, NTav 0 apltds TOV TNUATOV TOL TPEREL VO
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palevtel amo o IP dedbbuvor, mpv mpoywprocovpe oy aviAvon ovTOv ToV
ormuatov. Iho ovykekpuéva, yia va tavoundet o IP dievbouvon oe yyvnidtn 1
avBpomo, mpémel mpodTO Vo, vEdpyel €vag aplBuog omd outfuoato oto omoio Oo
VTOAOYIGTOOV TO OTOPOATITO YOPOKTINPIOTIKA KOL GTNV GULVEXEWL UE TO OEVTPO
anopdoenv Bo tavounbel oty avtioctoyn opddo. Xto onueio avtd eivar mwOAD
ONUOVTIKO va &yovue Evav aplBud amd ortquoato to omoio Oa mepi€yovv OAN TNV
TAnpogopia mov yperoldpacte Yo vo taStvouncovpe Tig eloepyopeveg IP dievbovoeig
aAAG TavTOYpova Ba TPETEL Vo TAPOVUE TNV amOPUCoT OGO O YPYyopa yivetal. Apa
010)0¢ glvar va, Bpovpe molog eivar 0 Adylotog aplpdg amd outpaTe ToV TPETEL VAL
poalevtel mpw  WPOY®PNOOVLUE OTNV  avdAvon Y. vo. €YOVHE TO  KOAVTEPQ

amoteAéopato TaEvounong o axkpifeta kot g ypdvo.

5.2 "Ekeyyog TOV GLGTHNOTOS

[Ma Tov éAleyyo TOLV GLGTNUATOC XPNCYLOTOMGAUE EVOL OLAPOPETIKO apyEl0 amoypapg
10 omoio Tpape amd Tov e&umnpetnTi Tov geclipse. e avtd o apyeio KoToypAPETOL
N kivnon ya po tepiodo tecodpmv unvav omd tic 23 Avyovstov tov 2007 péypt Tic
30 Aegkepppiov tov 2007. T voo GTEAVOVTAL TOL OUTHKOTO GTO GUGTNHO OViXVELONG
YWVNAQTOV TO OTO0 VAOTOUCOUE GE TPUYHATIKO YpOVO, ONUIOLPYNOCOLE Kol
vAomomoape évav mpocouowwty (emulator). O mpocopoiwtc dfdalel éva-éva ta
QTN HOTO OO TO aPYELD ATOYPAPNG KOl TOL GTEAVEL GTO GVGTNUA OGS Ba Epyovtay o€
TPoyUATIKO ¥pOvo katevbeiov amd 1o TEAAT 6TOV EELITNPETNTY.

[Ipaypotomomooape 5 dwwpopetikd oevapla, orrdlovtog Kabe @opd TovV
aplBpd Tov amuatov mov mpémet vo, polevtel amd o 1P devbBuvvon, mpv
TpoYwpNoovpe otnv oviivon tovg: (No tovicovpe oe avtd to onueio OtL
AVOPEPOUAOTE LOVO GTA oTHaTA T ommoia {nTovv ceAideg http, php, htm html.. )
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1. Tlpodto oevdpro: Ze autdv Tov EAeYY0 TEPIUEVOLUE VO LalEVTOVY S5 authpoTa
and po IP dievbuvon kat 6Ty GUVEXELD TO AVAADOVLLE Y10 VO, OTOPAGICOVLE
O€ TO10, OLAON OVIKEL.

2. Agvtepo oevaplo: AvEavoupe Tov aplipd Tov altnuatov Tpog avaivon o 10.

3. Tpito oceviplo: Oélovpe va dovpe moc Bo eivor to amoteAéopota NG
tavopnong v mepipévovue €vo peyolvtepo oplud amd ortquota. o 1o
Adyo avtd opilovpe Tov apBpd tov otnudtov oe 20.

4, Tétapto oevdpro: Aoyikd, 660 mo peydAog gival o aplfuog TV aTnUATOV
mpog avdAivon tOco mo okpPés Ba elvorl kol To ATOTEAEGUOTO  TNG
tagwounong. o 1o Adyo owtd kdvoope axdpo évav EAeyyo HE TOAD
LEYOADTEPO aptOUd antnUATOV Kot cuyKekpyéva mepiuévovpe S0 antnpato.

5. TIéumto cevaplo: Avtog o EAeYXOG TPOEKLYE UETA OMO TO AMOTEAEGLOTO TOV
nponyovpevey eiéyyov. Onwg Ba dovdue kol otnv ovvéyeld omd T
OTOTEAEGULOTO TOV UETPIKMV YO TOVG TOPOTAVE EAEYYXOLS, GaiveTol OTL TA
KaAOTEPO amoteEAéSHaTA TaEvounong o€ akpifela Kot e xpovo Ba NTav av
nepuévape évav aplBpd amd outiuota avdpeso oto 10 ko ota 20. T o
AOYO OVTO TPOYULOTOTOOVUE QKO €vov EAeyyo mepuévovtog 15 otuota

Ka0e popd.

[Na mv oéoldoynon 1oL cLOTAUATOC TPEEOUE TO 7O TAVE TEPAUATO Kol
VITOAOYICOE TPEIC LETPIKES TIC OmOieg Ba mapovoidcovpe oty cuvéyeto [14]:
1. H mpot petpwny True Positive 17 Recall deiyver tov apiBud tov IP

dtevBuvoewv ot omoieg Exovv Katnyopromombel cwotd and to cHoTNUO ®G

yvnAdteg oo to cvvoAkd aplBud tov IP devbivoewv mov avikovv o€

yvnAdrec:
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. No.of Crawler IP addresses correctly classified
True Positive =

Total No. of actual Crawler IP adresses
2. H debvtepn petpikn False Positive, deiyvetl tov apiBud tov IP dievbdvoemv ot
omoieg £xovv katnyopromoin el AdBoc ¢ yvnAdTeS (VD GTNV TPOYLOTIKOTNTO
avinKouv og avOpdmovg), dta Tov cuvolkd apBpd IP dievbiveewv mov Pprike

TO GUOTNLO OTL VIIKOLV GE€ TYVNAATEG:

o No.of Crawler IP addresses wrongly classified
False Positive =

Total No. of IP adresses classified as Crawler

3. M dAAn petpikn v omoio vroAoyilovpe givar  Precision, n petpikn ot
delyver tov aplBpd tov IP devbdvoewv cmotd katnyoplromomuéve ond to

oLOTNHO OC LYYNAATES, o TOV GLVOAKO apBud IP dievBdveewv tov omoio to

cvotnpa Bprke g tvnAdTeg:

No.of Crawler IP addresses correctly classified

Precision =
Total No. of IP adresses classified as Crawler

O1 dvo petpikég Recall(R) kou Precision(P) umopodv vo 6uvovaotodv 6€ o, LETPIKT
mv Fi:

2RP
Fl =—
R+P

Ta aroteAéopaTo QVTOV TOV HETPIKOV Yo KAOe cevaplo Eexwplotd @aivoviol 6Tov

nopakdto Tivoka (rivaxko 5.1).
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EMGyotog apOpog | True Positive False Positive Precision F1 measure
OUTNUATOV
5 0.97 0.12 0.86 0.91
10 0.90 0.07 0.92 0.91
15 0.87 0.04 0.96 0.912
20 0.80 0.036 0.96 0.87
50 0.45 0.00 1.00 0.62

MMivoxag 5.1: Antoteréopota a&rohdynong

H petpucn F; givar o appovikdg pécog 0pog tmv petpikmv precision and recall. H

LETPIKT AT GLVOVALEL TIG OVO PETPIKEG GE L0l LOVODIKT TN, dIvovTAg Tovg £TG1 TO

id10 Bapoc onuavtikoémrog. Baowkd évag ta&ivountmg mpémet va £xel ynid precision

ko recall poli, drapopetikd n Ty g petpikng Fr Oa givor kovtd oty mo pikpn

T TV 6vo peTpik®dv. H ypapikn mopdotaon mov aviietolyel 6T TIHEG QVTMV TV

LETPIKAV Y10, TO GUGTNUO AVIXVELONG LYVNALTOV GE TPAYUATIKO ¥POVO QOIVETOL GTO

oxnuo 1.
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Xype 5.1: I'paguki tapdotaocn Yo To 0w0TeEAEGPRATO 0ELOAOYN GG TOV GUGTILATOS
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Onw¢ mapatnpodue Kot omd TV Ypoeikn mapdotacn to péyioto recall (97%)
emrvyaivetol 6tov opifovpe Tov apBud tov atnuatov o€ 5. Tavtdypova dpme, otV
TEPITTOON OVTN EXOVUE KO TO EAdyioTo precision (86%). Eivatr modd onpavtikd évog
ta&voun g vo yapaktmpiletar kol and Eva ynio recall ko omd ynAd precision. O
TavounTing 0 OTO10G £YOVLE VAOTOMGEL TOPOVCIALEL GE OAN T, oEVAPLN TOL TPEELLE
precision peyaivtepo tov 86 ko recall peyaivtepo tov 80. dvoikd mapovsidlel Eva
oA0 younAd recall oty nepintmon mov opiCovue Tov apBud tev artnudtov og 50.
2y tehevtoia TEPITT®MON 0 TaEIVOUNTAG avixvevoe povo Tic peéc IP dievbuvoelg ot
omoieg avnkav o€ Yvniateg, aAld doev taSivounce kapd IP dievBvvon AdBog wg
YyvnAag. v nepintwon mov apBudc tov ortnudtev ivor 10 o ta&vountg dev
aviyvevel povo 13 IP devBdvoeic and tig 131 mov vmbpyovv, evd kdver AdBog
tagwounon povo oe 10 IP devbuvoelg avBporov amd éva cvvoro 453 IP
devBbvoewv. Ta xkoivtepa amoteAéopato speavifovtolr otn mepinT®on 7TOv O
apBpdc tov artnpdtov etvon 15, yio 1o Adyo 611 Bpiokel 87% TtV yvnAdTdV Kot
ta&wopel AdBog povo 5 IP dievbivoeig amod tic 453. EmmAéov og autiv v mepintwon
gyovpe kol TV ynmAdTEPN TWN Yoo TV petpikn Fi. Av avéfioovpe tov aplud tov
armpatev og 20 1o recall néptel oe 80% gvd to precision dev oALdlel onuavTIKA e
amotéAeopa ta 20 outipata vo piyvouv v TN ¢ HETPIKNG F1 Kot o¢ amotédeopa
NV amOd00T TOL GUGTILLOTOG.

Téhog, va. avagépovpe OTL TO GOGTNUO ETPEYE Y10, OLO GLVEXOUEVOLS UNVES
Y®pig va Tapovctalel omoladnmote mpoPfAnuata. EmmAéov 0dec ot IP d1evBhvoelg ot
omoileg ta&voundnkav amd tOo cLOTNUO O LyVvnAdtec, &xovv eleyybel amd Evav
EUTEPOYVAOLOVO, Y10, VO, ATOPAGICTEL OV OVIMS GTNV TPAYUATIKOTNTO TPOEPYOVTOL AT

yvnAdrec.
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6. Kepdararo 6

Yopunepdopora ko Merhovtiki) gpyacio
6.1 Xvpmepaocpora

Yto mAaicle aLTAG NG UETOMTUYLOKNG OTPPng, apylkd avoAdcopE To
YOPOKTNPLIOTIKA TOV GLVOSMV TOV 1YVNALTOV Kol TOV ovOpOTOV Kol GTNV GUVEYELN
avartOEQIE Kol VAOTOMGOUE €Va GUGTNUO YIO0. TNV OVIYVELSN TOV YVNAUTOV CE
Tpaypatikd ypovo. EmmAéov, vAomomcape Kot £vo TPOGOUOIWTY] Y10 VO, SOKIUAGOVLE
Kol va 0ELOAOYNGOVUE TO GOGTIULAL.

Mo ™ otoTIoTiKy avaAvon TOV XOPOKTNPICTIKOV TOV GLVOI®V T®V VO
OHAd®V yvNAATNG/AvOpmTOG, YOPIcAUE TO apyEio AmTOYPAPNG TO 0TTOio £YOVUE TAPEL
and SpopeTkoDg e&umnpetTéC, G€ OCLVOOOLG. XTN GCULVEXEW TOSIWVOUNCOUE TIG
oLVOd0VG GE aVOPMOTOVE KAl LYVNAATEG YPTCLLOTOLOVTOS TOV ToSvouNTY, £va HiKTLO
Naive Bayesian to omoio ¢&iye ekmadevtel mponyovuévmg. Ymoloyioape 25
SLPOPETIKA YOPOKTNPIOTIKA TAVED OTIG GLVOSOLG TMV OLO OUAdMY KOl KAVOUE Lo
OTOTIGTIKN OVOADGY OVTAOV TOV YOPOUKTNPIOTIKOV pe T Ponbeia tov 6TOTIGTIKOD
nokétov SPSS.

H otatiotikny avdivon £0€ie O0TL o1 dvo OpAdEg Oev  dPEPOLV OTA
TEPLOGOTEPO.  YOPOKTNPIOTIKA €KTOG amd kamoleg opeAntéeg olapopés. Ov mio
ONUOVTIKES SLOPOPEG PATVOVTOL GTO YOPAKTNPLOTIKA OTTMOS TO PEYIGTO PLOUO KAK TV
Vo opadmv (to péyioto puud KAK oL Tapatnpeitol oTig GLVOSOVG TV AVOPOTOV
dev Eemepva ol 8 KAMK TO AemTd, VO GTOVLG LYVNAATES TO HEYIGTO PpLOUO KAK glvar

LEYOADTEPO), OTO TOGOCTO TMV OTNCEMV Yo ekdves (Jpeg, gif..) mov vrdpyovv otig
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ovvodovg (90% TV aTNoE®V GTIG GLVOSOVG TOV AVOPOT®V Eival Yo EIKOVEG), GTO
1000610 TOV a1thoewv yio. 6eAideg (htm, html, php, asp..) (ot obvodot v yyvniatdv
&Yovv mOC06TO Yo 6EMOEC mAve amd 60%), 6TO TOGOGTO TV AMOKPICEMY TOV
eEumnpetnm He KOOKO opaipatog 4XX (o115 cuvOOoVE TV YVNANT®OV TO TOGOCTO
avtd elvar tovidyotov 20% evd otovg avBpomovg elvar apeintéo). Emiong o
ONUOVTIKY Olpopd VIApPYeEL oTovV YPOVO OTOV Omoio &vag VnAATNG Kot &vag
dvOpomog kdvovv v emdupevn oaitmon. H otatiotik avaivon £deiée Ot évag
YVNAATNG KAvel TV emduevn aitmon o€ Ayotepo amd 2 AemTA Kol olotnpel éva
otafepd puOUY, EVD AVTO OEV IGYVEL Y10 TOV AvOPOTOVG 01 00101 KAVOLVY TV ETOUEV
aiton petd amd Eva ypovikd ddotnua to omoio maipvet Tipég amd 1 puéypt 30 Aemtd.
211 GLVEYEL AVOTTOEAIE KOl VAOTIOMGALLE VOV GUGTNLLO Y10, OVIXVELGOT TV
yvniotov o Tpaypatikd ypovo. To chotua to énowo Pacictnke ot amoteAéouata
NG OTOTIOTIKNG OvOALoMG, aviyveDEL TOvG yvnAdteg pe vynAn axpifeio 92%.
Baoiwopévor ota yopakmnpotikd ta omoio. mPOTEIVOUE Y TNV oviyvevon, To
amoteAéopaTo oG 0150V OTL Ol 1YVNAATEG TOL O10OIKTHOV UTOPOVV VO AVIYVEVLTOVV

LE oL tkovorotn ikt akpifeta petd amod 10 oautrpata.

6.2 MelhovTikn epyocia

Onog oe kdBe epeuvnTkd Bépo €161 Ko otV MEPIMTOON NG AviyveELONG Kot
SWIKPIONG TOV YVNAOTOV omd TOLG YPNOTEG TOL JASKTVOV, VIAPYOLV TAVTH
neplddplo Yoo PEATIOOES Kot €MEKTACES TV HEBOOOV TOL OVOTTOGGOVTOL GTOL
TAaioloL L0G EPELYNTIKNG epYOcinGg. XT0 vTokeEPIAoo avtd Ba avagépovpe mOovEG
BEATIOCELG KOL ENEKTAGELS TOL UTOPOVV VO, YIVOLV, avaQEPOUEVOL KATO KOPLO AOYO
O0TO HOVTEAO TOL OVOTTUXONKE Yoo TNV OVIXVELSN TOV YWNAOTAOV GE TPOYUATIKO
xpOVO.
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Onwg mapatnpioope and to aroTEAEGHATO TNG CGTATIOTIKNG AvAAvonS, 0 ¥pOdvog Tov
pecoAafet avdpesa og dvo dadoyka HTTP autuota o omoia otéAdovtal and Evav
YPNOTN EIVOL SLOPOPETIKOG OO QVTOV TTOV HEGOANPEL GTOL OULTAUATO TOV TYVNAATOV.
Apo Oa umopovoe kamowog vo opicel évav eEoypovioud (timeout) to omoio va
avtompocapuoletol e PAomn To E10EPYOUEVO OITLLATO. XT1 cLUVEXELN O PTopoVGE Vo
Eavayivel N GTATIOTIKY] OVAALGON TOV GLVOOMV UE GKOTO TNV OVOKAALYT KOvoUpLmV
010TYTOV 1| OKOUO VO, TAPATNPNOEL KOVEIC av avth 1 aAlayn Ba av&ave v axpifela
TOV TAEIVOUNTY KOTA TNV aviYVELGN TOV YYVNAATOV.

Eniong 6o pumopodoe to cHotnua va tporomoindel £161 dote ,0TaV oviyveDGEL
gvav yvmAdtn va unv koatayopicst apéowc v IP dievbvuvon ot Aiota pe ta
Discovered Robots, aAAd vo v Katoy®picel apyikd 6€ pio Tpocmpivy AMoto. Xe
kd0e IP d1evBvvon va avtictoyiletonr vag apBudg o dmolog Ba aviumpocwneveL T0
TOGOGTO EUMICTOCVVNG Y1 TO evOgXOevo 0Tt IP dievbuvon avth mpoépyeton amd Evav
yvniam. Av apyotepa Eavafpet yyvniat and v wia IP 61e06vvon tote T0 T0G00TO
NG EUMIGTOGVVIG Y10 TNV GLUYKEKPLUEVT O1E0BVVOT aVEAVETAL KOl MG OMOTEAEGLO 1)
mBavotto va tagvounBei Aabog po 1P diebBvvon petdverai.

M dAAn PBertioon mov umopel va yivel, aQopd TG OMOKPIGEIS TIC OMOLES
oTédvel 0 eELIMPETNTAG GTOV TEAATN. ATO TV GTATIOTIKY avdAvon Pprkope OTL ot
GUVOOO0L TV YVNAAT®OV £XOLV £VO TOGOGTO OMOKPICEDV TOV €ELANPETNTH UE KWOKO
o@drpatoc 4XX. Avtd umopel va ypnoyomombel cov yopaKTNPIoTIKO Yo TNV
aviyvevon tov yvnilotov. Apa 10 cvotnuo Oo umopovcoe va tpomomondel yoo vo
AopBavel vTOYN TIG ATOKPIGELS TOV EELANPETNTH OTNV TASIVOUNOT TOV GLVOOMV.

Emiong o onpovtikny em€Ktocn Tov GLGTHUATOS APOPE TNV XPNCIULOTNTA TOL
otV mpayuatikotnta. To cvotnua puropet e0KoAa va tpomomo el yio va Aettovpyel

o¢ éva mAnpegodolo i cav éva module tov efummpetnTi KAl GTH GULVEXEWD VO
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ypnoomombel amd TOvg OYEPIOTEG €ELANPETNTOV YL TNV OVIXVELON TWOV
yvniatov. Emmiéov oto cvomnuo pmopel vo mpootehodv Kol KOVOVEG ylo Vo
AapPaver kdmowo pétpa amévovtt otig IP devBbvoelg ol omoieg mpoépyovror omd
yvnAdrtec. ITo ovykekpyévo va amoTpénel avtég Tt 01evbiveelg yio Eva ypovikod

dlotnue. T0 0moio avEAveTal GLYKPITIKA [e TO TOGO KokOPOLAo (EpeTol Evag

yvnAdTnG.
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