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ANALYSIS AND DEVELOPMENT OF METHODS DEOBFUSKATSIYI
SCRIPTS TO IDENTIFY THREATS TO INFORMATION COMPUTER
SUSTAINABILITY

AHoTtanisi: B po0oTi [IOCHIKYIOTECS TPOOJIEMHI MHUTaHHS B 3aXHCTI
1H(hOpMAaIIHUX CHUCTEM Ta MPOMOHYIOTHCS METOJIM YCYHEHHS LHUX MNpPOOJIeM.
MeToro € TmOKpalieHHST CHUCTeM 3axUCTy KOMITIOTepHOi i1Hdopmalli Bix
CKPUIITOBUX BIPYCIB, SIKI MOTPAIUISIOTH 0 KOMIT IOT€pa 3 MEPEXKi IHTEpPHET, a
came npu neperysini WEB-cTopiHOK 13 BOyJIOBaHMM BIPYCHUM IMPOTPAMHUM
3a0e3nedeHHsiM. OMNUCaHW TPUHIMIHN CTBOPEHHS Ta MOOYIOBaHI alrOpPUTMH
npoTUli 00QyCIMPOBAHUM CKPUIITOBUM BIpyCaM.

Karwouosi cioBa: O6dyckarisa, Jleoodyckamis, PosmmdporyBanns, WEB-

CTOpiHKH, JavaScript, ckpunroBuii Bipyc.
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AHHoTaumsi: B pabote wuccienyroTcs mnpoOJeMHBIC BOMPOCH B  3allUTE
WHOOPMAITMOHHBIX CHCTEM M TPENIAraloTCsI METOAbl YCTPAHCHHS JOTHUX
npobsiem. llenpro sBAsSeTCS yAy4YIIEHHE CHUCTEM 3alllUThl KOMIIBIOTEPHOM
HH(pOpMAIIK OT CKPUNTOBBIX BUPYCOB, KOTOPBIC MOMAAAIOT K KOMIIBIOTEPY M3
CETM MHTEPHET, & MMEHHO Ipu npocmorpe WEB-cTpaHui ¢ BCTpOCHHBIM
BUPYCHBIM TMPOTrpaMMHBIM oOecrieueHreM. OmnucaHbl TPUHIMIIBI CO3/IaHUS U
MOCTPOEHBI  AJITOPUTMBI TIPOTHUBOACHCTBUSA 00(]YCIIUPOBAHUM CKPUIITOBBIM
BUPYCaM.

KiawueBble caoBa: OO0dyckanus, JleoO6dyckamusa, Pacmmdporka, WEB-

CTpaHHUILIbI, JavaScript, CKpUIITOBBIN BUPYC.

Summary : It analyzes the problems in protecting information systems and
proposes methods eliminate these problems. To improve the systems of
information protection of scripting viruses that enter your computer from the
Internet, such as when watching WEB-page in-viral software. Describes the
creation and counter the algorithm obfustsyrovanym scripting viruses.

Key words: Obfuskatsiya, Deobfuskatsiya, Decryption, WEB-page, JavaScript,

script virus.

Beryn

3 KOKHUM JTHEM 3POCTA€ KUIbKICTh 1H(OOPMAIIHHUX KOMIT IOTEPHUX CHUCTEM,
K1 TOTPEOYIOTh 3aXUCTY, HAIMHOCTI B 0OpOOIl i BUKOPUCTAaHHI JaHUX, Pa3oM
13 HUMH 3pOCTa€ KUIBKICTh PI3HOBUIB BIPYCIB Ta BIPYCHOT'O KO, SIKI MOXYThb
HEraTUBHO BIUIMHYTH a00 B3arajii BHECTH KPUTHYHI 3MIHH B poOOTY OY/b-sKOT
iH(popmarliiinoi cuctemMu. B mponeci BHUKOHaHHS HAayKOBOTO JIOCHIIKEHHS
BUHANJEHI Ta TPEACTaBJE€HI NPUHIMIIOBO HOBI PIIMIEHHS IO 3aXHUCTY
iHdopmariiiHoi cucteMu Bif 3amU@POBAHUX CKPUIITOBUX KOMIT IOTEPHUX

BIPYCIB.
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1. AHAJII3 TA OI'JISIJ] IPOBJEMATUKHA IMTPEJIMETHOI
OBJIACTI JOCNIKEHHSA

1.1 T'apmomni3anisi noOHATIHHOI 6231

B 3B’s3ky 3 TuUM, 10 npoOieMu MpOTUJli 3alM(PPOBAHUM CKPUITOBUM
BipycaM € JOCHTh HOBOIO, B HAyKOBO-TIPAKTUYHUX JDKepelax € JesKa
PO30DKHICTH B TEPMIHOJIOTIT Ta MOHATTAX. TOMY Ha MEPIIOMY eTari JOCTiKEHb
IpoBeJeHa rapMOH13allisi MOHATIIHOT 6a3u.

["apMoHi3aiiist 6a3yBanach Ha HACTYITHUX MPUHIIMITIAX:

- BukopucraHi MoHSATTS Ta TEPMiIHM OBUHHI BIJIMOBIIaTH 3arajbHOBU3HAHUM
Ta HE IPOTUPIYUTH MK COOOIO.

- BukopucTaHi HOHSTTS Ta TEPMIHU MTOBUHHI B1IMOBIIATA MET1 JOCII1YKEHHS.

B naniit crarti oco0auBa yBara npuaiisieTbcsi 00 yckallli mporpaMHoro Koy
Ta Be0-70/1aTKiB HAMMCAHUX Ha CKPUNTOBIA MOBI javascript. O0dyckaiis — 11e
MPUBEJCHHS BUKOHYBAHOIO MPOTPaMHOTO KOAY JO BHIY, sIKUM 30epirae ioro
(GYHKIIIOHATBHICTh, Al YCKJIQJHIOE aHalli3, PO3yMIHHS aJITOPUTMYy pPOOOTH 1
mMoudikartii npu aekoMniaii [1]. IHmmMMu coBaMu 1€ 3aIUTyTyBaHHS KOIY.
«3arTyTyBaHHS» KOJy MOXE 3IHCHIOBAaTHCS Ha PIBHI aJITOPUTMY, CHPIIEBOTO
TeKCTy a0o aceMOJepHOro TEKCTy. ICHYIOTh chelialibHi NpOorpamu, IO
BUPOOJISIIOTH 00(dycKailito, iX Ha3uBarOTh oOdyckaTopamu. € neska KITbKICTh
nuiaxiB - oOQyckarii, fKka MOXE pEeopraHi3oByBaTHU NPOrPaMHHUA KO B
aBTOMAaTHYHOMY PEKUMI 200 B PyUHOMY.

i1 o6¢yckariii:

- YCcKnamHEeHHS JEKOMITUIALII Ta BHBYCHHS MPOTPaM 3 METOIO BHSBJICHHS
(GyHKI1I0HATBHOCTI,

- YCcKiTaHeHHST IEKOMIIUIALIT TPOTpaM 3 METOIO 3aro0iraHHs 00Xoay CUCTEeM
nepeBIpKU JILEH31H;

- [lopyiieHHs aBTOPCHKHX TIPaB MPOTPAMICTIB 1 TPUXOBYBAHHS aBTOPCTBA;
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- JleMoHCTpallls HEOYEBHUIHUX MOXKJIMBOCTEM MOBHM 1 KBamidikarii
nporpamicra.

OcTaHHIM YacoMm, B IHTEPHET CEPEAOBHUIII 3HAYHO TOIIUPUIACH TEHICHIIIS
HAIMCAHHS IIKIJJIMBOTO KOJYy 1 MPHUXOBAHICTh WOTO 3a JOMOMOIOI METOJIB
oO0¢yckamii. Taki BipyCHI mporpamMu Ta CKPUIITH JIETKO OOXOHATH 1CHYIOUI
aHTUBIPYCH1 3acoOM, TOMY IO BHUSBUTU IIKIJJIUBHH (YHKIIOHAT JIOCHUTH
ckinaano. o6 mocmiautu Takuit kon Tpeba mpoBoauTH Aeodbdyckamiro. B
NesIKUX BUMAAKax ii Tpeba poOUTH B JIeKiJIbKa KPOKIB, TOMY III0 KOJI MOXe OyTH
o0dycrupoBaHuM JieKiabka pa3iB. ToOTO Bxke 00 yCIUPOBaHUM KO MiATAETHCS
HOBIM 00(dycKarrii 1 Tak Jaii.

JleoOdyckartiss — 1e mporiec, MpuBeaeHHsT 00(yCIMPOBAaHOTO KOAY JI0 BHUAY,
KWW J103BOJIUTh BUBYATH Ta aHJI3yBaTH MOro (yHKUIOHaN. B naHuii MOMEHT
yacy, HE Ma€ CHCTeM, fKI O 3MOIJM NpoaHaji3yBaTh OyJb-IKUH
o0(dycuupoBanuil Koj, aje iICHYIOTh Jeo0dyckaTopu (IporpaMu, siki HaJarOTh
3MOry TpoaHaiizyBaTH (DYHKI[IOHAT a00 MPUBECTH KOJ JI0 3pO3YMIIOr0 BUIY),
K1 «3aTOYCH1» TUIBKHU ITiJT IEBHUHN pi3HOBHU 00¢ycKaii. MeToro A0CIiKeHHS
€ MOXIJIMBICTh aHaNI3yBaTU Oyab-sKUi 00(yCIUPOBaHUIN KOJ, Ha3BaKaroyw,

SKUMH 3ac00aMU Ta METOJIaMU BiH OyB 00 yCIIupOBaH.

1.2 Metoan muppysanus (06¢yckanii) ckpunroBoi moBu JavaScript
IcHye nyxe BenMka KUIBKICTH METOAIB oO(dycKarllli, SKHX 13 KOXHUM JHEM

cTae nenani outeiie. Mu cipoOyBanu iX po3aiIMTH Ha TPU KaTeropii.

1.2.1 O0¢pyckauis MinimizaTopamu
IcHy0Th TOTOB1 IporpaMHi 3aco0u, SKI HaJalOTh 3MOTY B aBTOMAaTUYHOMY
PEXUM 3pOOUTH «3TUCKAHHDY KOAy. TakuM BHIOM 00(ycKallli KOPUCTYIOThCS B
OUIbILIIA MIpl BUPOOHUKH MporpamMHoro 3adesneuyeHHs. Kox, sikuil otpumaemo
Ha BUXOl, MOKHA 3amM(pyBaTH L€ OJHUM METOJAOM, AKi OyayTh PO3IIISIHYTI

Ii3HIIIE B HAIIIK poOOTi.
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Cepen 3araJbHOBIIOMUX MiHIMIZ3aTOpiB [2] moxkHa Buaumtu JS Packer,
JSmin, YUI Compressor, Closure compiler Ta 11e gajnieko He MOBHUH IX CITUCOK.
Hanucanuii koj Ha ckpunToBid MOBI JavaScipt Buy:
function MyClass(){
this.foo = function(argumentl, argument2){
var addedArgs = parselnt(argumentl)+parselnt(argument?2);

return addedArgs;

¥
var anonymouslinnerFunction = function(){
I do stuff here!
b
by
3a 10mOMOror0 MIHIMI3aTOPIB NPUMMA€E TaKUil BUTIIAL:
function MyClass(){this.foo=function(c,b){var
d=parselnt(c)+parselnt(b);return d};var a=function(){}};
a00 TaKuii:
var _0xd799=["\x66\x6F\x6F"];function
MyClass(){this[_0xd799[0]]=function (_Oxefcax2,_Oxefcax3){var

_Oxefcax4=parselnt(_Oxefcax2)+parselnt(_Oxefcax3);return _Oxefcax4;} ;var
_Oxefcax5=function (){} ;};

a00 TaKuii:

eval(function(p,a,c,k,e,d){e=function(c){return
c}if(1".replace(/™/,String)){while(c--){d[c]=k[c]|[c}k=[function(e){return
d[e]}];e=function(){return'\\w+'};c=1};while(c--){if(k[c]){p=p.replace(new
RegExp(\\b'+e(c)+\\b','g"),k[c])} }return p}('4 0="3 5I";9
2(1){6(1+"\7"+0)}2("8");',10,10,'ajmsg|MsgBox|Hello|var|World|alert|n|OK|fun
ction".split('9,0,{})).
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3 mepuioro Mnorisay OTPUMAHUN KOJ BaXXKO IPOaHaII3yBaTHU Ta BCE K TaKU
HEe iCHye Hidoro HemoxumBoro. [lomibHy o0dyckaiiro MOXXHO MPOBECTH 1 B

PYYHOMY PEXKHMI, 1110, MOKJIMBO, HABICTh YCKJIQJHUTh HOTO Je00(dyCKallilo.

1.2.2 MeTtoau Braifuck

Taxkwuii migxin neperBoproe Koa o HepmizHaHHs [3]. HaBiTh He3po3ymisno, mo
niepe]; HaMH BUKOHYBaHUH JavaScript CKpwHIIT.

MizepHuii ckpunr alert(0) MoxHa IEpETBOPUTH B TAKHI BUI:
(At o+me+o++0+=+O+o+ore o+ o+ CO+0+0n e+ 0+ O+
IO+ 01+ O+ ID O O+ D+ O+ O+ O U+ A OID
++O1+ O+ ID O+ CO+ D+ OO O+ M+ O+ C O+ O+ 0D 0+
M+CO+Me+0+ 0+ O+ DO+ O+ D+ O+ OO+ C O+ D O+
[D+0+!+0++ 01+ O+ D+ O1+C O+ P+ O+ O+C O+ IO+ 01101
OO+ I+ O+ O]+ O+ DI+ O+ OO O D OO
DI+OIDGD:;

a0o B Takuil:
‘o /=1 m) ) ~—L v F [T o0=(-)==3¢c=(0) =)
(=) (A)=(0)= (" ") (@ M) (A)={O:" ", o/:(o/==3)
+)[0], -/ (o /+ )o" " -(0)] , A /:((~==3) +)[~1%
(A)[0]=((o /==3) +_) [c"oL;( L) [cT=(CA ) )L )+ )
(0) LCA) [T = (A )+ ) [OL(o)=(A) [cH+(A) [0+ /
N0+ (0 /==3) + ) [ -1+ (1) +) - )1+ (-~ ==3)
) [O(-==3) +) [(-) - (©)+(A) [T+ I )+)
[ =)=+ (A) [0+~ ==3) +_) [© [;,( X)) [T =(0"_"0) [0]
[o(e)=((—==3) +) [+ (A) ~A/H(A)) [(-) +
(F(-==3) +) [0" "0 -0 +(~==3) +.) [0 ]+ (o /) +.)
[6] (—)=(0); (A)Nel=\; (H) ©/=(aA+ -)o" "o -
(00— 0)=(w / + )" "L(A) [o=\"(A) [T ((CA) [T
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(e+( Ao+ (A)NelH(O) (=) (0) (A)el+(O)
(=) + (0N (=) (M)elH(O) () () + (O)*
(I el+(© )+ (0" ") +(" o)+ (0" ") - (O )+
() e +( 0 )+ (0" o) + " Mo)+ (= )+ () e H((—) + (© )+
(e o)+ (0)[ e [+((0" "o) +(0"_ o)+ (M o)+ () e +((—) +
(ON+(O ) () o])(e)()

Jie B3araji BUKOPHUCTOBYIOTHCS CHMBOJIM, SIKUX HEMa€ HaBIThb Ha PO3KJIAIII
KiIaBiaTypu. Xoya 3 TEPIIOTO TOTJSAY BCE BHIJSAAE JTOCHUTH CTPAITHO Ta
31e01IBIION0 JI0 TAaKOTO BHJIY MOKHA MPUBECTH B aBTOMATHYHOMY DPEXKHUMI.
IcHye nesika KinbKicTh Braifuck-moaiOHux KoHBepTOpIB /I JavaScript.

Jlo manoro Buay oO(dyckarlii TakoXK MOXXHA BIJHECTH HANMCaHHSA KOAY Ha

€30TEepPUYHUX MOBaX MporpamyBaHHs Takux sk Whitespace, JAPH ta inmmux.

1.2.3 MeToa 3ane4yaTyBaHHS

B nepmomy cnoco6i Ha BUXO0/11 MU OTPUMYBAJIM KOJ CXOKuM Ha JavaScirpt, y
JPYyroMy 30BCIM HE CXOXHUH, a METOJ]l 3amedyaTyBaHHs HOro poOWThH B3araii
MPUXOBAHUM.

O6dycuupoBanuii Koa Oyne cKiIajaTtucs 3 JBOX YaCTHH: BUAMMA YacTHHA
(MOX€ BHKOPHCTOBYBATHUCS Oyab-sKMI CMOCiO 13 BUINETIEpEpAXOBAHUX MJIA ii
o0(yckariii) 1 npuxoBaHa YaCTHHA.

PeanmizoByeTbes 1e TakuM ymHOM: «IIIKimIMBUi KOm», SKHH MH XO04YEeMO
CXOBAaTH, NMEPETBOPIOETHCS HA CTPOKY, sIKA CKIIAJIA€ThCS 31 3HAKIB TaOysALii (01T
1) Ta mpo6iniB (6ut 0). Sk pe3ynbrar, MU OTpUMYEMO B O6arato pa3iB OLIbIIE
KOJy, HIXX y Hac Oyio. Bunuma yactuna OyJe 1eKoyBaTH MPUXOBaHY YaCTUHY
Ta 11 BUKOHYBAaTH: JEKOAYBaTHUME OITH B YKCIIa, a YUCIIA IEPETBOPUTH B CUMBOJI
String.fromCharCode(), a nani Bukonae ynkitito eval. [Tpuxman:

decodeAndEval(document.getElementByld("evilCode").innerHTML);

<div id="evilCode">

</div>
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o mporo Mmeroay oOdyckalli Koay MOXHa TaKOXX BIJIHECTH IaKyBaHHS
ckpunita JavaScript B CSS [4]. Ha cTopiniii kopuctyBava Oyjae BimoOpakaTucs
KapTUHKa, sika MokKe OyTH HaBiTh (DOHOBOIO, aje MpPU BUKOHAHHI KOMY
HAIIKOAWTH BalioMy Komm'toTepy. Takuii cnoci®d mudpoBKU peani3oBYeThCS
TaKUM YWHOM: BIJOYBA€ThCS 3TUCKAHHS KOAY Ta 3 SBISETHCS MOKIIHUBICTH
peanizailii 1HTEJNEKTyalbHUX CHUCTEM BIJHOBIEHHS 300pakeHb BUHATKOBO Ha
pacTpoBiii MOBi. Bka3yroun mpocTopoBe MOJI0KEHHS TAaKOTO 300pakeHHS-KOTY,
MU MOXXeMO (opMyBaTH Jy>K€ IHTEPECHI CTPYKTYpOBaHI MO MPHUHIUITY
HapizaHHsa (tilling) 6106;110T€KH MPaKTUYHO OE3rPaHUYHOIO PO3MIPY, BHUCOKO-

ONTHUMI30BaHi MO Tpadiky Ta 4acy JOCTYIy A0 KOHKPETHOI AUISHKH KOy (puc.

1.1).

Pucynok 1.1 Ilpukian 3ane4aTaHoro CKpunTa B 300paKeHHs
1.2.4 V3aranpHeHa CTPYKTYpHA cxeMa IUIXiB 00dyckartii
[3 BHIlE MTPOJEMOHCTPOBAHUX Ta OMMCAHUX KaTeropiil oOdyckarii CKpUITiB
MOXHa TOOYyBaTU y3arajbHEHY CTPYKTYpPHY CXeMy HUIIXiB oOdyckailii, sika

300paxkeHa Ha puc. 1.2.
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Meroan odyckairii
; v
O0dyckaris MeTtoaun Meroau
aBTOMATUYHO _
Braifuck 3are4yaTyBaHHS
ab0 BpyuHY
O6dyckamis O0dyckanis O6dyckaris
KOAY BPY4IHY e
KOAY BpY4IHY (IPaKTHYHO KOAY BpY4IHY
HEMOJKJIMBO)
ABTOMaTHYHO ABTOMaTHU4YHO
3a IOIOMOT OO ABTOMaTHYHO 3a 3a IOOMOT OO
MiHIMi3aTODIB AOMOMOTr 010 o0¢dyckaropa- |
THCTpYMETIB, 110 3HUKATOPA
TIPUBOJISITE KOJT e
no Braifuck-
IoA10HOTO
BUTJISTY
\ 4 A\ 4 \ 4
JS Packer, JSmin, Discogscounter,
YUI Compressor aaencode, JS-invis
Ta iH.

liencode Ta iH.

Pucynox 1.2 Y3araigpHeHa CTpyKTypHA cxeMa INuisixiB o0dyckariii
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2. PO3POBKA METOJIB JJEOB®YCKAIIIl JAVASCRIPT
AHami3 JTTepaTypHHX JDKEpPENT HE BHUSIBUB 3aBEPIICHOTO  aJITOPUTMY
neobdyckariii 3amudpoBanoro koay JavaScript. 3HalIEHO TIIBKU XapaKTEpHI
npukiaau neoodyckarii. Tomy Ha OCHOBI 17€i po31u(POBYBaHHS CKPUITIB Ta
NESKNX  3alpOTOHOBAHMX  IUIAXiB  aHami3y  00QyCIMPOBAHOTO KOy

3aMpONOHYEMO JIesIKl MeToau 1yo0dyckaiii JavaScript.

2.1 Posmm¢poByBanns JavaScript, skmii O0yn0 o0dyuupoBaHo 3a
JAOIOMOrO0I0 MiHiMi3aTOpa

1) Bwusnauaemo o0dyciupoBanui kox JavaScript. Skimo mu xouemo
ni3HaTUCca 4u € Ha neBHiH WEB-cTopiHmi mkiamuBuii koj, HaMm Tpeda ii
IPOCKaHYBAaTH 3a JONOMOTOK0 iHCcTpymeHTIB .net fraimwork Ta BusiBUTH
HasBHICTH JavaScript ckpunri. [Ipu o0dyckarii kog Moke MPUHHATH 30BCIM
HE3pO3yMIJIMI BUIJIS 1 BTPATUTH XapaKTEpHI O3HAKU Ta LI€ HE CTaHE 3aBafOl0
JUIsT Oro KOPEKTHOrO0 BUKOHAHHS Ha BamoMy komMm’roTepi 1 sIK pe3ysbTaT
3aXOBaHWM BIPYC MOXE HAHECTH YHMally IIKOAY BallOMy EJIEKTPOHHOMY
npuctporo.  Jlius  Bu3HaueHHs ~— 3amu@poBaHOTO  CKpunTa  Oyaemo
BUKOPHCTOBYBAaTH THUIOBI MPUKIANA Ta pe3yJbTaTd pPoOoTH 00¢ycKaTopiB
MiHIM13aTOpiB. MaeMo neBHUM HAO1p KIIFOYEBUX CJIIB Ta (PYHKIIIH, K1 BKa3yHOTh
Ha Te, MO JesKkuil ¢pparMeHT abo GparMeHTH CTOPIHKHA — 11€ 00(QyCIIUPOBaHMIA
JavaScript.

2) TlounHaemo po30ip 3amKpPOBAHOTO KOIY. 3aBaHTAKYEMO
OiA03pIIMI  KOA y CTPOKOBY 3MiHHY. CHodatky 1HIIIai3yeMO TepIIuii
3HaineHuii 3ammdposannii pparment koxy WEB-cTopinku.

3) Amnanizyemo migo3piauii cKkpuntT. OCKUIBKA MH BH3HAYMJIH, IO
mudpyBaHHs BiIOyBajiocsd METOJOM MIHIMI3aTOpIB, TO JJIsi TAaKUX BUIMAJKIB
XapaKTEPHUM € YNOPSAKOBYBaHHA KoAy. JloJaeMo cUMBOJI HOBOTO PsiKa MICHS

KO>KHOI Kpanku 3 KOMOIO.
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4) Otpumyemo imena Qynkuid JavaScript. Jlns 1mporo okpemo
CKaHyeMO KOXKHUU OTpuMaHuil psanok. OO’siBieH1 3MiHHI B 00(QyLHpPOBAHOMY
Kol mepemaemo o (yukmii alert(), mis toro o0 OTpUMATH pealbHI IMEHa
dbynkii JavaScript.

5) Amnamizyemo  oTpuMmaHuWii  (YHKIIOHAJI ~ Ha  OE3MEYHICTH
BUKOPHUCTaHHA. Pe3ynapTaroM momnepenHixX i CTajio BUSABICHHS (DYHKIIIH, sIKi
IpU MIEBHOMY HAOOP1 LUISIXOM aHaJi3y MOXYTh JAaTH BiANOBiAb HA MUTAHHSA YH
3alIKOAUTh BUKOHYIOUHMM CKpUNT pOOOTI HAILIOT KOMIT FOTEPHOI CUCTEMH.

6) SIkmio Ha CTOpPIHII BUSBICHO JACKUIbKA 3alTM(PPOBAHUX CKPHUIITIB, TO
pe3yNbTaTH MEPUIOro MPOCKAHOBAHOIO KOAY 30epiraeMo y BUXIIHHMNA (ailn Ta
NEPEXOIMMO 3HOBY J0 MYHKTY 2, JI¢ pO3[IOYNHAEMO aHaJII3yBaHHS HACTYITHOTO
M1103p1LII0TO (PparMeHty.

7) ®opMyBaHHS BHCHOBKY IMPO O€3IMEYHICTh MOCUIAHHS. TITbKH MiCIIsI
TOTO, K OyAyTh po3MK(pOBaHi BCl MJAO3PUII CKPUNTH MU 3MOXKEMO 3pOOUTH
BUCHOBOK, HACKIILKH € HAAIMHUM TIEBHE MMOCUJIAHHS.

st manoro metony aeo6dyckaiiii po3po0deHO HACTYITHUM aITOPUTM, SKUH

300pakeHo Ha puc. 3.1.

2.2 PosmmuppoByBannusi JavaScript, sikuii 0yjo o0¢yuupoBano 3a

nonomoror BraiFuck-noaionoro meroay

1) Bwusnauaemo oO0¢yuupoBanuii kon JavaScript. ms Toro 1mo6
BU3HAYMTH TpuxoBaHui JavaScript kox BraiFuck-momiGHoro Burisay Tpebda
BUKOpPUCTOBYBaTH XMl-daiin, skuiit Mmatume B coOi mindipky tunosux Braifuck-
MOMIOHUX CKPUMITIB Ta OKPEMHUX CUMBOJIIB.

2) PosmounHaemo po30ip 3ammdpoBaHOro0 KOIy. 3aBaHTAXYEMO
N1703pUIHiA (PparMeHT y CTPOKOBY 3MIHHY.

3) PosmmdppoByemo koxa. 3amyckaemo 1ukn FOR mo Bcili moBxuHI

BMICTY 3MIHHO].
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4) 3a onHy iTepallito 00pOOIATUMEMO OJMH CHMBOJIL.

5) [licraemo 3HadeHHs 3amn(pOBAHOTO TEKCTY-KOIy. SIK yCciM Biomo,
IOBEPHYTH 3HauycHHs meBHoro Braifuck-momiOHoro 3armdpoBaHOro cKpumTa
MPOCTO, CIIIJI JIMILE BUKOPUCTATU MpaBWIbLHUN aeo0¢dyckaTtop, ajie A LbOro
Tpeba BUKOHATHU AYXHM TJIMOOKHI aHami3. ToMy MPOMOHYEMO BMICT CKPHITY
OTpUMaTH yHiBepcalbHUM criocoooM. Buznauaemo ASCII-kon cumBona:

- SIkmo xox mMae 3Ha4YeHHS MK 36 1 61 (He BKIIOYHO), TO I0JAEMO 10
HBOTO 25, a CUMBOJI, BIINOBIAIOYUIN PE3yIbTYIOUOMY KOy, 30€piracéMo B HOBY
3MIHHY.

- Skmo koa Mae 3HaYeHHS MK 61 1 86 (HEe BKIIIOYHO), TO BIZHIMAEMO
BiJl HHOTO 25, a CUMBOJI, BIJNOBIAAIOYUI PE3yIbTydOMYy KONy, 30€piraeMo y Ty
K TaKd HOBY 3MIHHY.

6) Jexomyemo. [licns Toro, sik mu nepeiinnm Big Braifuck-momxiororo
BUTJISIAY A0 OUTBIN 3pO3yMIJIOTO HAIlli CHCTEMI pO3Ii3HaBaHHS BIpYCiB BHIY,
oTpuMaHe Tpeba naekonxyBatu. st 1poro Ham Tpebda peanizyBaTh BHUKIIUK
¢yukii eval() ms 3amycky pe3ynbraTy AeKOyBaHHS.

7)  AmnamizyeMo (yHKIIMOHAJ Ha O€3MeYHICTh BUKOPUCTAaHHSI. MOKeMO
MaTH OJIMH 13 IBOX PE3YJIbTaTIB:

- Skmo pesynbraroM naeoOdyckaiii € Ko, B SIKOMYy MH MOXKEMO
npoaHaiizyBaTu (yHKI[IOHAJ, TOOTO KIIOYEBl CJIOBa, SIKI BHU3UBAIOTh JIESKI
byHKI11{, TO TEPEXOAUMO JI0 OI[IHKH 0€3MEYHOCTI TAKOTO KOJTY.

- SIxkmo pesymbratoM aeoOdyckarii € Koz, B SKOMY MpoaHaTi3yBaTH
GyHKLIOHAT HE BHAETHCS, TO Tpeda MeperTH A0 NONEePEeIHHOTO METOAY
neoodyckarii  JavaScript, skuii Oyno posrmsayro B 2.1. Takuii miaxin
JIEMOHCTpYE, 10 o0dyckarllist Oyia nmpoBeaeHa y AEKUIbKa KPOKiB, € CIOYaTKy
CKOpPHUCTAJIMCSI METOJO0M MiHiMi3allii, a MOTIM METOJO0M MPHUBEACHHS KOAY 0
Braifuck-monioHoro Burisiy.

Hnst manoro metony neo0dyckariii po3po0eHO HACTYITHUN aJITOPUTM, SIKUM

300paxeHo Ha puc. 3.2.
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2.3 Posmmm¢ppoByBanns JavaScript, sikuii Oysja0 o0¢dycuupoBano 3a

AOMMOMOTI' 00 ME€TOAY 3alledaTyYBaHHA

1) BwusnHauaemo nocuiaaHHs Ha Qaitn JavaScript. st nporo ckanyemo
CTOPIHKY 1 ITyKa€MO MOCHJIAHHS Ha (aiiii i3 pO3MUPEHHM *.JS.

2) Posmounnaemo posmudpyBanas koay. KomitoeMo BMICT daiiny B
3MiHHy. [licnst 40ro po3noYnHA€ETHCS MPOIeC CKaHYBaHHS OTPUMAHOTO KOJY.

3) Bwu3HayaeMo YW MOXXEMO MM TpOaHaIi3yBaTH (DYHKI[IOHAJ, SKHI
30epiraerbes y (aiiii yu moTpioHO MPOBECTH Mpoliec AeoddycKarii.

4) Bwusnagaemo Metoj o0(dyckamii abo HampsMy ITPOBOJAMMO aHai3
dbyHKI10OHATY. SKIIIO HEMOXJIMBO IPOBECTU OILIIHKY HAJIWHOCTI KOJY - 3HAYHTh
BIH IIPUXOBAaHMW, a TOMY MOXJIMBO i HeOe3neuHuid. Jlns 1mporo Ttpeda
BUKOPUCTATU METOAM PO3MI3HABAHHS 00(YyCIIMPOBAHUX CKPUIITIB 13 MOMEPEAHIX
nyHKTIB. Y daim Moxke 30epiratucs oOQycuupoBaHUN KOJ METOAOM
MiHIMi3amii ado MeToaoM, sSKui npuBoauTh a0 Braifuck-momioHoro Bursmy.
ToMy BH3HAUEMO SKHM camMe€ METOJ BUKOPUCTOBYETHCS Ta MEPEUIAEMO 10
po3mGPOBYBAHHS BUKOPUCTOBYIOUH METOJIMKY 3allPOIIOHOBAHY y MyHKTax 2.1
Ta 2.2.

5) Skmo Ha WEB-cTopiHIli Oijibliie OJHOTO MOCHJIaHHS Ha (aii, To
BOHU BHUCTPOIOIOTHCS B YEpry 1 MOYMHAIOYM 3 MYHKTY 2 TPOXOIATH MPOIEC
neoodyckarii.

Jlnst manoro Meroxy aeoOdyckariii po3po0JIeHO HACTYITHUN aJITOPUTM, KU

300paxeHo Ha puc. 3.3.
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2.2

Mouatok

3aBaHTaXKeHHA
WEB-cTopiHKK

A 4

Nowyk
06¢yuMpoBaHoro
JavaScript

Tak

Mertog, 3aneyaTyBaHHA

Bu3HayeHHA meToay
WwndpyBaHHA

MeTtog

BnopsAKoByBaHHA
06¢yLmpoBaHoro
Koay

2.3

A 4

OTpUMaHHsA imeH
bYHKLN

Ha WEB-CropiHLui
3HaNAEHO AeKiNbKa
JavaScript ckpunrie

AHani3 oTpumaHoro
dyHKUioOHany

A 4

BucHos ok

A 4

( KiHeub )

MiHimizaTopis

Tak

Pucynox 3.1 Anroputm neo6dyckaitiii 3ammppoBaHIX CKPUIITIB

MIHIMI3aTOpaMH
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MouaTok

A

3aBaHTaXKeHHs
WEB-cTOpiHKM

A
Mowyk

o6dyumposaHoro
JavaScript

Bu3HaueHHA meToay
wnpyBaHHA

Braifuck

Po36ip
3awmdposaHoro
Koay

MeTtop, MiHimisaTopis

A

21 PoswmdposysaHHA
’ Koay

A

JekoaysaHa

2.1 Kog, nippaetbea aHanisy

a WEB-CTOpiHL,i AeKinbKa

Tak

CKpUMTiB

Hi

AHanizyemo
dyHKUioHaN

A

BucHoB ok

A 4

( KiHeup )

Pucynok 3.2 Anroputm aeoodyckariii 3ammdpoBanux ckpunris Braifuck-

MoAiIOHOTO BUTY
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Mo4aTtok

3aBaHTa)KeHHA
WEB-cTOpiHKM

|

MowyK nocunaHb
Ha ¢ann *.js

|

BuBaHTarKeHHA
BMicCTy dainny

Moxkemo Hi

npoaHanisysatu
dyHKUioHan

TakK

AHanis
¢dyHKUioHana

MiHimizatop

BU3HauYeHHA MeTogy Braifuck

BucHoBOK

2.1

WwndpyBaHHA

2.2

Pucynox 3.3 Anroputm neo6dyckartiii 3ammppoBaHX CKPUIITIB METOIOM

3aricyaTyBaHHA
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BucHoBku

[IpencraBneni  anroputMd Ta  MeToau  JneoOdyckamii  CKpUNOTIB
PEKOMEH/IOBAaHO  BUKOPHCTOBYBaTH B TporpaMHOMY  3abe3medueHHi
1HTErpoBaHOMY 13 Opay3epaMu, JJIsl TOTO 1100 BUSBIISTH BIpYCHY aKTHBHICTh Ha
WEB-pecypcax B pexumi oHJIaliH. 3BICHO JaHi alrOPUTMHU MOTPEOYIOTh AESIKO1
Moaudikamii s OUIBIN pe3yJbTaTHBHOI POOOTH IpPH iX BOPOBAIHKEHHI, aje
npeacTaBieHa ifmes kimacudikaiii 00GycHHpoBaHOTO KOy IO KaTEropisx €
JIOCUTh HOBOIO 1 HAJA€ MOKJIMBICTh PO3POOUTHU YHIBEpCaJIbHI MIIXOIU JO

aHaI3yBaHHA Ta PO3MIU(POBYBAHHS CKPHUIITIB.
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