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MepiAndn

Exomog auThC NG OIMAWUATIXAC Epyaciag Elvor 1) avdmTuEn VoS Aoylolxo) To omolo Ael-
TovpYEl W Eval Epyalelo avdhuong TeoYpuuudTwy Java. Autd onualvel 0Tl To VEO TROYEUUUAL
elvon oe Véomn va epgavilel to bytecodes mou avtiotolyolv ot éva apyelo To onolo Blvel wg
eloodo o yphotne. To apyelo ewob6dou pmopel vo eivan €va RON PETAYAWTTIOUEVO apyeio (e
xatdAnZn .class) ¥ éva apyeio mnyaiov xddxa to onolo avahopPdver vo petaylwttioel To {(Blo
TO TEOYPOUUA UE OXOTO Vo eugavicel ta bytecodes mou avtiotolyolv o autd. H dedtepn
Aertovpylo mou emtelel TO VEO auTO Aoyiopxd elvon autr) Tou decompiler. Me dhha Aoyia, o
xerotne umopet va divel wg elcodo éva .class apyeio xou va madpvel wg €080 tov mnyalo xw-
oo ou avtioTolyel oe autd. Autéc ol 800 AettoupYieg TEAYHATOTOWOVTOL UECK LOVTERVWLY
ahyoplduwy ot onofol xdvouv yehorn tne PBA0IRxNE avoly ol xwdxa javassist.

[Tépay Suwe amd TNV avdntuln Tou TEOAVAPEPUEVTOS AOYIoUIXOU, aUTY 1) TTUYLXY Epyacia
€yeL xau dAhoug otoyouc. Emmiéov howndv atdyog elvar 1 avdAuoT xar enelhynon tng Acl-
Toupylag xdde bytecode tne yhwooag Java. Autd to xouudtt eivon W8Lodtepa ONUOVTIXG BLOTL
ta bytecodes eivon ou Yeyehiddeic Aol tng yhwooog Java. Enlong, n xoatavonon toug etvor
eZepauTinfic oNUciog Yo TNV XoTavonon Twy HOVTERVLY alYopliuwy Tou yenoylomololvTo
670 avamTUYIEY hoYlound. Buyxexpuléva, 1 avdiuor Ty bytecodes yivetow o oyéon pe tnv
oAMNAETBpaoT TOoug PE TNV xpta dopun Sedopévwy Tou yenotponote(ton 1 onola elvon 1 oTolfo
teheoténv (operand stack). H avdhuon auth yiveton yetd v ohoxAfpwon tng eloaywyhc,
1 OTolol TEPLEYEL [LOL OVOPORA GTOV TEOTO AELToURYLaC TG YAWOooS Java ohhd xou Twv Sopwy
TIOU QUTY YENOUWOTOLEL.

Eméuevog 6todyoc authc tng epyaciag eivan 1 eVvNuépmon oyeTixd Ue dhAa UTEEYOVTOL AOYL-
oud o omofar eMTEAOVY TNV (Bl epyacion. MUYXEXPUEVA, YIVETOL avapopd TwV AELTOURYLWY
TOU TPOGQEEOUY, TV TAEOVEXTNUATWY TOUG X0 TUYOV UELOVEXTNUATWY TOUG. XE EMOUEVO
XEPAALO YIVETAUL AVAAUOT TwV aAyopiluwy Tou yenowwomolyTol and 10 Aoylouixd. Extoc

amd TNV TEPLYeopY) TwV olyoplduwy avolletar xan Briua Brjua To Tedypoupa EENYOVTIC TIG



ii

00MES BEBOPEVMY IOV YENOLOTOLOLVTOL XoME Xot To BAUATO TOU EXTEAOUVTAL UE OXOTO TNV
eniteudn Tou TeAxol anoteAéouaToC.

Y10 tedeutaio xe@diono, avapépovton ta mapadetypata. To mopadelypata tapovoldlovion e
TNV EUPAVION OTLYIOTUTILY AELTOLEYINS TOU TPOYEIUUATOS (EMOVWY) MO TE Va paiveTon xodo-
ed 1 é€odoc.

Téhog, 610 mopdptnua divetar 0 TNYUOC XOOXAC TOU avamTUYIEVTOC AOYIoUIXOU GYOMACUE-

vog xodwg xou 1 BiBAoypapla.
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Kepdharo A’

EIYATQI'H

To XePdAono auTo Vo Yivel avopopd 6T PacInéS YVOOELS ToL Elvol amapaftnTeS
WO TE AAMOLOg VoL efvar 6€ VEGT] VoL XATAVOTOEL TO TEPLEYOUEVO AUTAHS TNG TTUY LIS
epyootag. AUTEC oL YVOOEIC apopoly TIC OUES BEBOUEVLV TTOU YETOULOTOL00VTOL
X0l TOV TEOTO AMOUVAXEUOTC TWV DEBOUEVKY XATA T OLIPXELL EXTEAEOTG EVOS TROYEUUMATOS

Java, xodmg xon 0 douy| evog .class apyeiou.

A’.1 H wropla tng Java

Y1 apyéc tou 1991, 1 Sun avalntoloe 10 xatdAAnho epyaheio yia Voo AnOTEAEGEL TNV TAAT-
pbpua avdmTLENG AOYIOWXOU OE UiXxpo-cUOXEUES (EEUTvES OXoxés CUOXEVES €we TOMIThOXA
ovo ThoTa TopaywY S Yeopixdv). Ta epyoheia tne emoyhc Atay Yhdooeg 6mwe n C++ xou n
C. Metd ané SLdpopoug TELUUUTIONOUE TROEXUE TO CUUTERUOUN OTL OL UTERY OUCES YAWGOES
oev pmopoloav vo xahbdouv Tig avdyxeg toug. O "matépac’ tne Java, James Gosling, mou
epyoalotay exclvn Ty emoyn yio Ty Sun, €xave 1N nelpapotiogols mave ot C++4 o elye
TOPOUGLEOEL XaTd Xoupols xdmoleg mewpapatinés YAwooes (C++ ++) we tpdtuna yio To véo
epyoleio mou avalnrovoay oty Sun. Tehxd Yetd and Alyo xoupd xatéAnZay Ue Uio TeOTIoT
v To emtehelo Tng etonplog, 1 omola Aoy N YAwooa Oak. To dvoud tng to mAge amd To

oYL BEVDPO (Behavidid) to onoio o Gosling elye é€w and to ypageio Tou xa éBAene xdde
uépat.
H Oak Atav plo yYAdooo mou datnpoloe ueydin ouyyévelr e v C++. Tlopdha autd eiye

TOA o €VToVo avTiXEWEVoo TEeY (object oriented) yopoxtipo oe oyéon pe tnv C++ xou
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YoeaxTnElloTay Yo TV amAoTNTA TN, 2L0OvTopa o urtebuvol avdnTuEng Tng VEIS YADCOUS
avaxdAudoy 6Tt To dvopa Oak Aoy HO1 XUTOYUEWUEVO OTOTE XUTA TNV BLAEXHELL LIS EX TWY
TOAMOY GUVOVTNOEWY GE XATOLO TOTUXO XUPE ATOPAGICAY VO UETOVOUAGOUY TO VEO TOUG 0T
wovpynua o€ Java mou exTOg TV GAWY HTay To dvoua oryamnTo) Xxa@E yia Toug dnpLouvpyolg
e (Java oty ayyAu yhwooo eivor to gutéd ou Bydler tov xopé). H enionun eugpdvion
e Java ahho xou Tou HotJava (mhonydc pe unoothiplln Java) otn Blounyovio tne tAnpogo-
ewfic €ytve o Mdptio tou 1995 dtav 1 Sun v avaxolvwce oo cuvedpto Sun World 1995.
O npdtog yetayhwttiothc (compiler) tne Arav ypoppévos ot yAdooo C and tov James
Gosling. To 1994, o A.Van Hoft avaypdgpel tov petayAottiot) tne YAwooog oe Java, eved
T0 Aexéufeto tou 1995 npwtec o IBM, Borland, Mitsubishi Electronics, Sybase »ou Syma-
ntec oavoxovmvoLuy GYEBL Va yenolponolioouy T Java yio Ty onuiovpyla Aoytopxov. Anod
exel xan mépa 1 Java axohoulel pla avodur mopelo xou elvon TAéov pio amd T o dnuUoPUAElS
YADOOEC GTOV YWeo TNg TAnpogophc. XTic 13 Noeyfpelou tou 2006 1 Java €ywve mAéov
wae yAdooa avorytol xmdixa (GPL) dcov agopd to yetoyhwttot) (javac) xot to naxéto

avdntuéne (JDK, Java Development Kit).

Y1 27 Ampihiou 2010 n etouplor Aoyiouixol Oracle Corporation avoxolvwoe 6t yetd omd
ToAOunveg oulnthcelg Nede oe oupgwvia yio TNy eCoyopd tng Sun Microsystems xou twv
TEYVOLOYLWY (TVEUPOTIXG Sxoudduorto/ TaATéVTES) ou 1) Beltepn elye oty xatoyh Tne 1 On-
wovpynoet. H ouyxexpyévn cuugpnvio Yempeitar onuoavtiny yioa to uéAhov tng Java xou tou
YEVIXOTEQOU OXOCGUC TAUATOS TEYVOAOYLWY YUPW OO GUTH UG XoL O EUUECOS ENEYYOSC TNG

teyvohoylag xau 1) eEENEN TNg TepVAEL oE Ao YEpLa.

‘Eva and ta Bacixd mhicovextidota Tne Java Evavtl Tov TERIGGOTERMY GAAWY YAWCCOY EVOL 1)
aveZoptnoio Tou AELToUREYLXOL GUCTAHUATOS Xat That@opuac. To Tpoypeduuata Tou eivon ypau-
uéva oe Java tpéyouve axpiBoe to Bo oe Windows, Linux, Unix xou Macintosh (cUvrtopa
o Tpéyouy xan oe Playstation xodde xau o€ dAAec xovodAeg mawyvidly) ywelc va ypetao Tel
va Eavarybvel yetoyhottion (compiling) B vo odAdZer o mnyaioc x@dixag Yo xdde dlapope-
o Aertovpynd cbotnua. o var emtevydel duwe autd yeetaldTay xdmolog TEOToC €101
OO TE TOL TEOYEAUUTA YeouUEva oe Java vo unopolv va efval «xatovontdy and xdde UTohoYL-
ot aveZdptnTa Tou eidoug enelepyacty (Intel x86, IBM, Sun SPARC, Motorola) oAAd xou
Aertovpyxol ouotiuatoc (Windows, Unix, Linux, BSD, MacOS). O Aéyoc eivon 61t xdle
%EVTEIY Lovada eneepyaoiag xatavoel SlaopeTind xwmdwo unyavic. O cuuBolixdg xwoixag
(assembly) mou yetagppdleton xar exteleitan oc Windows eivan Stopopetinde amd oautév Tou

uetapedaletar xat exteleiton o évay urtohoylo T Macintosh. H Abon 869nxe pe tnv avdmtuin
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e Ewovinic Mnyavrc (Virtual Machine 4 VM ¥ EM oo ehhnvixd,).

Aol ypogel xdnolo mpdypauua o Java, o1 CUVEYELN PETAYAWTICETTL HECE TOU UETAYAWT-
Tl Ty javac, o omolog mapdyet évay oprdud amd opyela .class (xdduxac byte B bytecode). O
xwdog byte elvon 1 popyy|) mou malpvel o Tnyaloc x@oxag g Java Otoy PETAYAWTTIOTEL.
‘Otay npdxeitan vo exterectel 1 e@apuoyn oe éva unydvnue, to Java Virtual Machine rmou
TEETEL vau elvol EYXATECTNUEVO O auTO Yo avaddPBel va draBdoet tar apyela .class. Xtn cuvé-
YEWL T HETOUPEALEL OE YAWMOCO UNyavig Tou Vo UTOG TNRI(ETAL amd TO AELTOUREYLXO GUCTNHUA
xou Tov eneepyao Ty, €Tl HoTE Vo extelectel (va onuetwldel €8¢ 6Tt awtd cupPaiver Ye TV
napadoataxy| Euovixd Mrnyoav (Virtual Machine). ITio obyypovee egapuoyéc tne emxovixic
Mrnyavic urmopolyv xar yetayAwttilouv ex twv mpotépwy TuAuata  bytecode ancsudelauc o
%GO unyovic (eyyevr xddixa 1 native code) ue amotéleoya va Behtiddveton 1 ToOTNTAL).
Xoplc auto de Yo Ntov duvaty) 1 exTéAeon Aoylouixol ypoupévou oe Java. Ilpénel va on-
petwdel 6Tt n JVM eivon Aoylouixd mou e€aptdton amd tnv mhatgdpua, dniadn yia xdie eidog
AELTOVEYIXOU CUCTHUITOC XU UEYLTEXTOVIXNG ETECERYAOTY) UTHRYEL DLPORETIXY) EXDOGCT] TOL.
‘Etol undpyouyv dagopetinéc JVM yio Windows, Linux, Unix, Macintosh, xwntd tnhépova,

ALY VIOOUNY(OVES XAT.

Oudhmote Vélel vo xdver o mpoypoppatio T ( o xplotng) yiveto Yéow TS EOVIXAC YN
yovic. Autd Bonddel oto va uTdpyel HEYUROTERY ACPIAEL GTO GUCTNUO YLITl 1) EXOVIXT
unyov) ebvan uedYUVY Yoo TNV emxovwvia YeNoTn - utohoyloTh. O TEOYPUUUATIC TS OEV
umopel va ypdher xodxa o omolog Vo €YEl XATACTROPIXA AMOTEAEGUATO YLOL TOV UTOAOYLOTH
yroth 1) ewcovixr unyov o Tov aviyvetoet xou de Yo emitpédel vo extelectel. AT TV GAAT
uEELd 0UTE 0 YPROoTNG UTOPEL Vo XUTERACEL «XoXO» HDOLXA ATd TO BIXTUO %O VO TOV EXTEAE-
oel. Auto elvan WBiadtepa YENOWO VLol UEYEAL XUTAVEUNUEVA CUC THUATA OOV TOANOL YEHO TEC

YENOWOTOOLY TO {010 TEOYRAUUU CUYYEOVLS.

Axopa plo b€ mou Beloxetoun tiow and ™ Java etvar 1) Onapn ToU CUAAEXTH ATOQELUUATLY
(Garbage Collector). Xulhoy? anoppiupdtwy eivon uiot xowvy| ovopasio Tou yenotponoteitat
GTOV TOPEN TNG TANPOPOELXNG Yot VoL ONAGGEL TNV EASLIERMOT TUNUATOY UVAUNS o6 BEQOUEVAL
mou 0 ypeerdlovton xou O yenoulonotoivton dhho. Auty 1 aneheudépwon uvAung ot Java
elvon autopaTn xou yivetar p€ow Tou CUAREXTN amoppUdTwy. Yredduvn yia autd ebvan xou
T M ecovixr) wnyovh 1 omolor WOAS «xotohdBely 6Tt 0 owpde (heap) tng uvhune (o
Java n ouvteimtxy] Thetogneio Twv avTIXEEVKDY anodnxedovTal 6To owed oe avtiieon e T
C++ 6mou anodnxedovton xuping otn otolBa) xovtelel va yeuioer evepyonotel 10 GUAREXTY

aropppdtey. ‘Etol o mpoypauuatiothc 0 yeeldleton Vo avnoUyEl Yot To TOTE xou av Yo
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eAeLUEQOOEL EVAL CUYXEXPWEVO TUNUO TNG UVAUNG, OUTE Xou Yid OQAAuaTo OEXT®Y. Autd
elvon dwadtepa onpovTind yiatl elvor x0wd Ta GQIAIUTA TEOYRUUUATLY TOU OPElAOVTOL GE

AovOoGUEVO YEWRLOUO TNG UVAUTS.

Mopdro mou 1 exovix| unyavh mpoo@éper Gha autd (xou Oyt U6VO) To TAEOVEXTAUATA, )
Java apyd ftay o apyT) o oyéon UE GANES TROYPUUUATIO TIXES YAWCOES LPMAOY emimESou
(high-level) énwe n C xow np C++. Euneipixée yetprioeic oo nopehdov eiyav deilet 6t n C++
unopoloe va efval opxeTEC PopEs yenyopdteen and tny Java. Q2otéco yivovtal mtpoomdieieg
a6 TN Sun Yo T BEATIo ToToNoT TNG EXOVIXNG UNYAVAS, EVE UTIEEYOUV Xl GAAEG UAOTIOLACELS
e exovixfc unyovic and didpopes etoupiec (6nwe tne IBM), o onolec pnopel oe xdmowa
onueior Vo TpocPEEOLY XAADTEPA oL O XATOLXL GAAAL YELROTEQN amoTEAECHATY. EmnAéov ue
™y xadiépwon Ty petay wttiotdv JIT (Just In Time), ot onolol yetotpénouy tov xdIxa
byte anevieiog oe yAdooo unyavic, 1 dagopd tayltnTag oand ) CH++ €xel puxpdvel xatd

TOND.

O televtaleg exdooelc Tou javac pe TN yeron tne teyvoroyiag Hot Spot €youv xatocpé-
eel alloAoYeEC ETBOOELS TOU TANGLELOUV 1| xou EEMEQVOUV OE UEQIXEC TEQITTWOELS TOV EYYEVH

%xoxa. [1]

A’.2 H dopn tng swovixng pnyavne tne Java

A’.2.1 ToOnot dedopévwy

H ewoviny| unyavy tneg Java dpa Onwg xou 1 YAOGGoA Teoypopuatiogol Java e duo timoug
0EBOUEVMV: TOUC TPWTOYEVELC xou Toug TOTOUG ovaPoEds. AuTO UE AN AOYLOL ONUOLVEL OTL
0Lo €lon TWOV PTopoly va anoUnxeuTtoly GE o METUBANTA, Vo TepacToly cav oplouata,
VO ETOTEOPOUY amo UeVOBOUE Xal Vol UTOGTOOY ENMelepyacia, Ol TEWTOYEVEIC TWES xou ot

OVOUPORES.

O €heyyog mou aopd Toug TUTOUS OEBOUEVLV YIVETAUL A0 XATOLOV UETAYAWTTIOTH Xot o)L
amd Ty Bl TRV excovixy unyavh. H exovued punyavy tne Java napéyel dueon unoothielln
TV avixewévey. BEva avtixeipyevo elvon eite éva oTiyuiotuno xhdong to omolo xatoyweet
OLVOUIXE TN UVAN Tou Tou avaoyel, elte elvan évag mivaxag. Ot Tiwég TOou avagopds eivon
AVINOYES UE TOUG OEIXTEC OE OavTIXEWEVY. Evar avtixelyevo pmopel vo €yel mopandve omd
wa avopopd.  Omnowdnnote enelepyacia mavew ota avtixeiueva yivetow uéow Tuwy TOTOUL

AVOUPORALG.
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O npwtoyevelg TUTOL 5eb0opévwy Tou LToc TNEllovTon amd TNV Eovixr unyavr Tne Java eivon o
oprduntixol torol (numeric types), o hoyixég tonog (boolean type) xou o tOnoC enoTEOPHC
dievduvone (returnAddress type). Ot oprduntixol tonor anoteholvton and TOUG axEpUOUS

tonouc (integral types) xou and toug tOmoug xivnthc unodlaotodfc (floating-point types).

O axxépanot ToToL ebvan o axdhoudol:

e byte mou xuyalvetan and -128 ewg 127

e short mou xupoatveton and ~32768 ewe 32767

e int mou xupaiveton and -2147483648 cw¢ 2147483647

e long nou xupalveton and -9223372036854775808 ewe 9223372036854775807

e char nou xupatveton and 0 ewe 65535
Ou t0moL xuwvnthg uTodLac ToATg ebvau:

o float

e double

O tinog emotpoprc diediuvone yenotdomoleiton amd Tng EVIOAES jst, ret, xou jsr-w Tng e
xovi\g unyoavig. Ot Tiwég Tou Tomou auTtol eivon BelXTe 0ToUg opcodes TV EVIOAGY TNG
exovixrc unyovic tne Java. Avtideto pe toug aprduntixolc TewmToyevelc TOTOUS, 0 TUTOC
EMOTEOPNE OlELYUVOTG OEV avTIoTOyYEl G xavEvay TOTO TN YAWOGCOG Java xot GUVETMS BeV

umopel vor tponomoinUel and To (510 TO TEOYEAUUUO TOU EXTEAELTAL.

[opdTe 1 exxovixny unyov tne Java mpoogépel Evav hoyxd tUno, Tov boolean, mopéyel ToAD
Ayn umooTiplen Yot auTév. Aev UTEEYOLY EVTORES TNG EXOVIXTC UNYAVTS Ol OTolEg VoL EXTE-
hoLv Aettoupyieg uovo oe boolean Tiwée. Avtidétng, xatd T HeETAYAOTTION, Ol TiéS boolean
vetatpémovtar oe axépoues (int). H ewxovixr unyavh e Java duwe vrootneilet dueoo toug
nivoxeg boolean. H evtohr newarray vnootneilel tn dnulovpyla mvdxwy boolean eved ol
evioég baload xou bastore yenowonowolvta yio Ty TedcPacr xan Ty arodrixeuon boolean
Ty avtiotorya. H ewoviny| unyoavr xwoiomolel Evay mivaxa boolean, yenotuomolovtog to
1y var avomopao THoEL TNV Tn oAU’ xon to 0 ylor var ovamopac THoeL TNV T Peudnc.
O petaylwttiothc Yo TEETMEL Vo yeNoLoTooeL TNy (Bl xwdxonoinon otav Yo xdvel Ty

UETUTEOTY o€ int.
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‘Ooov apopd Toug TOTOUS avVaPopdc, LTEEYOLY oL TOTOL avapopdc xhdoewy (class types), ol
TOTOL ovapopdic mvaxwy (array types) xou ot Tomol avapopds dienapdv (interface types). Ot
TWES TOUC €Vl aVUPORES OE BUVOHIXE ONUIOVEYNUEVA G TLYILOTUTIOL XAJGEWY, OE TVOXES 1| OF
OLvaIX G SNULOLEYNUEVA O TLYULOTUTIOL XASGEWY 1) TVOXES TTOU UAOTIOOVY xdmota Stemapy). Mo
avapopd umopel axdua xan vou €xet TNy o] Ty null n omola onuaivel ol o TUTOG AV TOHG BEV

OVOUPERETOL OXOUOL O XAVEVAL OVTIXEIUEVO.

A’.2.2 Tleploy€g BEBOUEVLY XATA TT OLAEKELX EXTEAECYS TWV TEO-

YR UAAATWY

H ewoviny) tneg Java yenotonolel 51dpopec TepLloyéc BEBOUEVODY XUTA T OLAEXEL EXTENEOTC
TV TpoypauudTwy. Kdmoleg and autéc Tic meploy€g OEBOUEVWY BNULOVEYOLYTOL XUTA TNV
exxlynon NS EOVIXAG UNYAVAS XoL XATAO TEEPOVTAL UOVO XATE TOV TEPUATIONO TNS. AdAeg
TEPLOYES OEBOUEVWY avVTIOTOLYOLY GE Voo AuTég dnuloupyolvTon otay dnutovpyeitoal To

VAo xai €xouv dudpxela (wng (on Ue auTH TOU VAUOTOS.

A’.2.2.1 O xatoywInTthic pc (program counter)

H eucoviny| unyavi tng Java unoget va utos tneilet Ty extéAeon TOMGY VNUETWY TauTdYpOoVaL.
Kéle viua €yel tov 8ixd tou xataywent pe. Kdde ypovixn otiyun, xdde viua extelel tov
OO YLG LOVODLIXTE HEVOOOL, TNE TEEYOLGUS PHEVOO0U awTol Tou VAuaTog. O xataywenthc

pc meptéyel TN OlehYuvoT TNG EVIOATIC TOU EXTEAEITOL AT TNV ELXOVLXY| UMY OVT).

A’.2.2.2 O oc7toifec Tng ExXOVIXAC UNYXVAS

Kée viua tng eovixnic unyovic €yel pla otolBo mou elvon private xat dnutovpyeiton tny (Biot
oTypn mou dnuoupyeltan xan to vipa. M otolBa tng exovixig punyavic arodnxedel mhaiolo
(frames). Mo tétoto oto{fa eivon avdhoymn Ye ) oToiBo TV CLPBATIXMY YAWCOWY OTWS 1|
C, dnhadr amodnrelel Tomxég YeTaBANTES xou Uepixd amotehéopato xou ailel Tov 8o TNng
EONO GTNY AAAOT CLUVAPTACEWY XAl CTNY EMOTEOPY and autég. To mialota duws punopolv
var omotnxeutoly axdua xou ot éva owpd (heap) enedn n otolfa eivar oe Yéon vo deytel
GuECO YEROUO eXTOC amd wifoeg xou amwifoel Thaoiny. H uviun pwog tétolag otoifag
oev ypewdletar va eivan ouveyrc. Ou otolfec autég umopolv va eivon eite otadepol yeyédoug

elte vor emextelvovTon SUVUUIXE OVEAOYOL UE TIC OVAYXES TWV UTOAOYLOUOV. Av elvar otardepol
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ueyédoug, t6te T0 Péyevog unopel vo emieyVel aveldotnTo xotd TN dnuiovpyia Touc.
O axdohovdec e€aupéoelc oyetilovtal Ue Ti¢ 0TOIBEC TNG EOVIXNC Unyavic:

1) Av évag vnohoyioude evéc viuatog omoutel pa otoifo peyahitepo ueyédoug amd To emt-

TEEMOUEVO, TOTE 1 exovixy| unyavn epgovilel éva StackOverflowError.

2) Av ot oTo{fec tng emovixhc pnyavic urtopoly vo enextodoly duvouixd, emtyeipndel ené-
ATUCT) AAAG OEV UTEPYEL EMUEXNAC UVAUY TTOU VoL XOUAOTITEL TNV ENEXTAUOT), 1) UTGQOYEL AVETUPXTC
UVAUN Yoo TN Onpoupyio Tng apywhc oTolBug VO VEOU VAUNTOS, TOTE 1) ELXOVLXY) UMY OVT|
eugaviCel éva OutOfMemoryError.

A’.2.2.3 O ocwpdc (Heap)

O owpde TNe exovinAc unyavrg tne Java yenoylomoteiton omd oho tor vipata tne. O owpde
elvon 1) TEPLOY Y| BEBOUEVKDY amd TNV omolor avTAOUY UV OAOL TOL GTLYULOTUTIOL TOV XAJCEWY
XL TV TWVAXOY Xatd T didpxela e extéleons. O owpdc dnutovpyeiton xotd tnv exxivnon
e ewovixhc unyovic. H amodrxeuon aviixelpévwy 0to 6mpd yivetal u€cw evog auToUaTou
CLCTARATOS Olayelplone TNG UVAUNG Tou elvan YvwoTté we garbage collector. O cwpdc unopet
vo €yel aTtadepd uéyedog 1 unopel va efval EMEXTACIIOC AVAAOY O UE TIC AMAUTHOELS TWV UTO-
hOYLOU®Y 1| axouo Umopel xan vor cuumiectel av to péyedog tou dev etvon yerowo. H uvhun
Tou owpEoL dev yeetdleTton Vo elvon cLVEYNC. AV €vog UTOMNOYIOHOC AMALTEL O GWEOS VoL EYEL
HEYOAOTEPN VAN amd auTHY Tou UTopel var Blad€cel 0 aUTOUATOS BLIYELPLO TS UVAUNG, TOTE

1 eovixy| unyovy epgovilet éva OutOfMemoryError.

A’.2.2.4 H rnepioy? Twv pedédwv (Method Area)

H ewovix unyov) €yel uio neployny uedodwy 1 onolo yenodonoieiton and dlo tor vidore. H
TepLoy Y| UEVOBWY Elvor avdhoYn UE TNV TEELOYY| ATOVAXEUCTC TOU UETAYAWTTIOUEVOU XWOXA
wog oupPatixrc YAwooog. Artolnxeletl douéc avd xAdor 6mwe to the runtime constant pool,
dedouéva Tediwy xar PEVOBMY Xl TOV xOOXA TwV PEVOdWY ot Twv constructors ahAd xou
TV EWBOV UEYOOWY TOU YENOWOTOO0OVIOL XUTA TNV AEYIXOTOINCT XAJCEWY, OLETAUPWY XL
otypotinwy. H nepioy pedodwy dnulovpyeitar xatd tnv exxivon e EOVIXAC UNyYavig
xou umopel va etvon elte otadepol ueyédoug elte eMeEXTAOWN AVAAOYO UE TIC OVAYXES TGV
UTIOAOYLOUMY X0 UTOREL AXOUAL XAl VoL GUUTLES TEL otV UEPOC TNE UVAING TNG OEV YPTOWOTOLELTAL.

H yvAun mou avtictoyel otnv neployt) uedodwy dev ypedletar vo efvar cuveyouevn. Av 1
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UVAUn NS meploync pedodwy eV elval dEXETYH YIdl VoL IXAVOTIOLACEL Xdmoto altnua diddeong

UVAUNG, TOTE 1) excovixy] uviun eugavilet éva OutOfMemoryError.

A’.2.2.5 Runtime Constant Pool

To runtime constant pool eivar pio avamapdotacn Tou mivoxa constant_pool evog apyelou
class avd xAdom 1) avo Sienopt|. Ilepiéyer Sidpopa idn otadepmv, and apriunTixés we xon ovo-
popég ot medlo xan YeYodoug ot omoleg TEETEL Vor avaALYOUY XaTd TN OLEXELA TNG EXTENEOTC.
To runtime constant pool €yet Aettovpyio mapdpola ue auth Tou Tivaxa cuUBOlwy (symbol
table) Tou yenowonotelton and TiIc CUUPATIUES YAOOOES TROYPUUUATIONOY, THPE TO YEYOVOS
oTL TEPEYEL €val UEYORDTERO €UPOG BEBOPEVLY amd oTL 0 Tivoxag cupBoiwy. Kdde runtime
constant pool avtiel uvAun amd v meployy) Yedodwy tTne exovixic unyavrc. To runtime
constant pool yto piar xAdom 1 uiot BIETOPT) ONULOVEYEITOL AT TNV EOVIXT| UMYV XATE T1|
onuovpyio TNg xAdong 1 TNg dlemaprc. Av xatd T dnuovpyio pag xAdong 1 g Slemagprc,
1 dnuovpyior Tou runtime constant pool anoutel neplocdTERT UVAUN 0T AUTY) TOU Elvon Blo-
Véowun oty neploy ) pedodwy TS EoViXg Unyavnig, TOTE 1) ewovixy) punyovy| eugavilet éva
OutOfMemoryError.

A’.2.3 Toa niaiocio (frames)

‘Eva mhalolo yenowonotettar yio Ty amodixeuoT) SE00UEVGLY Xl UEPIXMY ATOTEAECUATOLY, UA-
A& mparypotomolel xou duvaixy cOVBEST), EMCTEOPY| TGV PEFOdWY X YELPLOUO EEUPETEWY.
Kée popd mou xahelton wia uédodog dnulovpyeitar éva véo mhaicto. To miaioio xotaoteé-
peton otay 1 xhAon Tne pedodou Tou ohoxhnewveton eite xovovixd eite amdtopo (Snhodn
napovotdleton e€oipeon). Ta mhaiota avtholv TV UvAun Toug and T oTolBa TV VARITOS oL
onuoveynoe to mAulolo. Kde mhaioto €xel Tov dixd tou mivaxo ToTxedv UeTaBANTOY, TN Ot
Tou 6To{Bo TEAEGTEWY Xl TN BT} Tou avapopd 6To runtime constant pool tng xhdong oTny
omnola avtiotolyel N Tpéyovca pédodog. To péyedoc Tou mivaxo TOTXOY PETABANTOV XaL TNG
ooifBag teElecTéwy xadopllovton TN OTIYUH TNG HETUYAWTTIONG Xou Topéyovtal yall Ye Tov
xwOWa TNE Pedodou mou oyetiCetan ye to mAakoto. To péyedog ouwe Tewv douwy dedouévny
Tou mMhaoiou e€aptdton and TNV ulomolnom Tng eovixrg unyovic. Emonuaivetan eniong ot
yia xdde viua, wovo to mhalolo tng edodou mou exteleiton elvon EVERYO xdE Ypovixr oTiyuY.
To mhaiclo autd avapépeton we TEEYoV Thaiolo xou 1 uédodoc Tou elval YVWoTH we TEEyouoa

uédodoc. H »Adom otnv onola €yel oplotel 1 tp€youca pédodog oplleton we 1 TEEYoucU
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wAdon. Ou Aettovpylec oe TomxéC HETOBANTEC xou 6T oTolBa TEAEcTEWY avawépovtan Hall ue
n PY M N N pep MaGL U

T0 TEEY0V Thaiclo.

‘Eva mhaiclo madel va ebvon 1o tp€yov av 1 uétdodog Tou xaAéoel xdmol dhhn uédodo 1 av
1 pédodog tou oroxinpwiel. ‘Otav xaheltan uio uévodog, dnutovpyeiton éva véo mhaiclo to
omolo yiveto TpE€yov 6tav o éleyyog petagepiel oty pédodo autr. Katd tny emotpopt| and
wa pédodo, to Teéyov mhaiolo TepVE To amotéheoua and TNy xhfiorn tne pedddou (av undpyet)
oto mponyolpevo Thaicto. To tpéyov mhaiclo tote anofdhhetar, oL T0 TEONYOLUEVO TAXGLO

yiveton Eavd Teéyov.

A’.2.3.1 Tomxég petafAntég (Local Variables)

Kde mhaicio mepiéyet évay mivaxa UeToBANTOV YVOo TV w¢ Tomixée yetaBAntéc. To péye-
Yo¢ Tou Tvoxa TOTUIXOV PETOIBANTOV evoc Thauciou xodoplleton xoTd Tn UETAYAWTTION %o
TOEEYETAL 5T BLAUBLXY) AVATUEAC TAOT ULog XAdoNG 1) plag Blemaphc pall Ye Tov xmdxo TG
uedodou pe v omola oyetileton To mAalolo. Mo Tomxr) METABANTY) Umopel Vo TEPLEYEL Uiat
Ty Tomou boolean, byte, char, short, int, float, reference, 1| returnAddress. Evo Ceuydpl
TOTXOV YETOPANTOVY Umopel va teptéyet o Tyt Tumou long ¥ double. O tomuixée petafBintéc
dreuduvotodotolvton pe deixtee (indexes). O Seixtne e mewtne TomxAc petaBAnThc elvor
70 0. H ty tou delxtn mpénet va xupadveton and 1o 0 wg to yéyedog tou mhvoxa Tomxwy
uetoAnTedyv uelov 1. Mo iwr tomou long 7 double xotahauPdver 500 cuVEYOUEVES TOTUIXES
petaBAntéc. Auté onuaivel ot av €youue yio Taedderypo por Tipr Tomou double 1 omola eivou
amoUnXeLUEVT GTOV THivaxo TOTXGY PETOBANTOY 6Tn 0€on 1, OTNY TEOYUATIXOTNTO XOTOUAA-
Bdver Tic Tomixég peTofAnTég ue Oeixtec n xon n+1. ‘Apo, 1 Tomuxt| YeTABANTY pe Oelxtn nt-1
oev umopel vo poptwiel. Mnopel duwe vo deytel v medén tng amodrxeuong, xdt TéTolo

OUWS Vot AXVPWVE TO TEQIEYOUEVO TNE TOTUXAC UETUPANTAC 1.

H ewcovinr| unyavr) tne Java ypnowonotel tomixée YeTaBANTES Yiar Vol TERAOEL TIC TOQUUETEOUS
xaTd TNV XARon TV uevddny. Katd tnv xhrion uiag yedodou, omoladinoTe TopdueTeog tepvd
O€ OUVEYOUEVES TOTUXESG UETABANTES CexvadvTag and TNy Tomxr) uetoBAnth 0. ‘Otov xoheiton
ulor pédodog evog GTYHOTOTOU Wiag xAdong, 1) Tomxy| uetoBAnTth 0 yenotuomoleiton mdvta yio
VoL TERYOEL WS TUPGUETEO Wi avopopd oTo avTixeipevo 1o omofo xokel ) wédodo (Snhady
70 YVv©o 16 this). Ou undhoinec TopdUETEOL TEEVOUY UECK CUVEYOUEVOV TOTUXWY UETUBANTOY

Eexwvavtag and Ty Tomixn UetaBAnTy 1.
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A’.2.3.2 X-voifec Acdopévwv (Operand Stacks)

Kde miaioo nepiéyet pia LIFO otolfo tehectéwv. To péyetoc tne otolBag awtrig xodopile-
ToL TN O TN TNS UETAYAMTTIONS Xo Top€yeTan Loll e Tov x@oixa Tng uedddou mou oyetileton

/7

e to mAalolo. H otoifa elvon ddeto dtay dnuovpyeiton To mhaiolo mou tny nepiéyet. H ewovint

7

Uy oV THEEYEL EVTIOAES TIOU apopOVY TN POPTMOY CTAVER®Y, TYWMOV TOTUXWY PETUBANTOV 1)
Tediwy oty oTolBo TEAETTEWY. ANNEC EVIOAES TNG EXOVIXAC UNYOVAC TtakpVouy TEAECTES amd
™ otoifa telecTéwy, Toug enelepydlovTon xou UETA wdolv To amotélecpo otn otolBa. H
otolfo TEAECTEWY YpenoldoToleiTon ETONG Yot TNV TEOETOWACIO TWV TUPUUETRWY TOU TEETEL
VoL TEEUOTOLY GE Ped6d0ug Xon yiot var AdBouy ta amotehéopato TV uedodwy. o mapdderyua,
7 evtoAr} iadd mpoo¥étel duo axépaneg Twég. H evtohr auty| amoutel ot Suo axépouce TWES
nou Yo mpootedolv va Beloxovion oty xopuer Tne otolBoc Twv TeAecTéwy. Ko ot duo
TWég anwdodvton and TN otolfo tekeoTéwy, Tpootidevial ueTall Toug xon To ddpoloua Toug
odeltan otn oToifa tehectéwy. Kdlde 9éomn tng otolBoc tehectéwy unopel va amodnredoel

TWES OTOOUBNHTOTE TOTOU TNG ELXOVIXNG UNYAVAS, CURTERLAAUBOVOUEVLDY Xl TwV TOTwY long

ot double.

Or Twéc tng oToifag Tehec TEWY eMBAAAETOL VoL 6€ovTan ENEEERYATTN UE TROTOUS XATAAANAOUG
Tou tomou Ttoug. [t mopdderypa, Sev etvor Suvatov vor windoly 800 oxépates TWES XL Vo
ouurepLpepiolue oe auTtéc cav va ftay TuTou long 1 va windolv 600 Twég float xan vor Tig
adpoloovye cav va Aty oaxépoue Ye v eviodr| iadd. 'Evoc pixpdc apriudc eviohoy tng
ewovixhc pnyavic (ot evioréc dup xan swap) Spouv otig Tiée aveEdetnTo Tou TOToU TOUG.
Autéc oL evtolég duwe €youy xadoplotel £ToL TOU BEV UTOEOVY VO TPOTIOTOLACOLY TIC THIEC.
Avutol oL meploplopol 660V apopd Tov Yelplond TN oTolBoc TEAEoTEWY emBIANOVTAUL UECL
e Swodxaciog emakfievong tou class apyelov. Téhog, emonuaiveton otL war Ty TOTOU
long 7 double xoataroufdver 600 cuveyodueveg Véoelc o oTolBo TEAEOTEWY EVE WLlal T

0ToLLBHTOTE dAhou TOTOU xatohopPBdvel ula povo Héo.

A’.2.3.3 Ewduxég pédodol apyixonoinong

Y10 eninedo g exovixAc unyovic xdde constructor eugaviCeton cav uio pédodog opyixo-
Tolnong oTYWoTOTWY PE To 6 Ovoua <init>. To dvoupa <init> dev elvon €yxupo, dev
unopel va yenowdomoiniel evléwe oe Eva TEdYpauua Yeauuevo o Java. Ou yedodol opyi-
xomoinoNg xohoOVTOL UOVO PECA CTNY EXOVIXT] UNYOVT] YIoL U] OQYLXOTIOLNUEVA O TLYULOTUTA,

u€ow tne ewixfAc eviolrc invokespecial. Mo xhdon 1 pior Sienopt| €yel o TOAD i pédodo
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apytxomoinone 1 onola ebvan static xau dev malpvel oplopata. H pédodoc auth| €yel to dixd
ovoua <clinit>. To évoua <clinit> dev eivar £yxupo, dev umopel va yenoipomoindel euvdéng
o éva TpoYpopua Yeouuévo ot Java. Ou pédodol apyxonolnong Hog xAJone A Lo Olemo-
PHC XOAOVVTOL EUPESTA OO TNV ELXOVIXT UNyav) ooy P€pog Tng dtadlxactag apyixonolnong tne

xhdone xon Bev xoholvTon TOTé dUECH UEOW XATOLIS EVTIOMS TNG Exovixnc wnyovic. [2]

A’.3 H dopn xou n didtadn evog class apyesiou

A’.3.1 H dour tou class apyeiou

Kde apyeio class mepiéyel tov oploud uiag xAdong 1 uiog demagpnc. Eva apyeio class o-
notehelton and pio pot) bytes twv 8 bit. ‘Olec or molhamhdolec tocdtnteg bit (16, 32, 64
bit) xataoxevdlovtan Swdlovtog cuveydueves oy tddes bit (2, 4, 8 oytddec avtiotoya). Ta
avTixelyevo dedouévwy ta ontola ypeetdlovton Tdve and éva byte yio TNV avamapdo Taoy Toug,

aroUnxebovton oe big-endian popen.
H dour| evog class apyeiou etvor 1 axdroudn:

ClassFile {
u4 magic;
u2 minor_version;
u2 major_version;
u2 constant_pool_count;
cp-info constant_pool[constant_pool_count-1];
u2 access_flags;
u2 this_class;
u2 super_class;
u2 interfaces_count;
u2 interfaces|interfaces_count];
u2 fields_count;
field_info fields[fields_count];
u2 methods_count;
method_info methods[methods_count];
u2 attributes_count;

attribute_info attributes[attributes_count];
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}

Ta mepleydueva tne dopng autrg etvar T axdrouda

magic: mpoodopilel T poppn xou tn didtaln (format) tou class opyelov xou Exel TRy A
0xCAFEBABE.

minor_version, major_version: autéc ol 5V0 TiéC TpocdLoptlouy TNV €XB00T TNG HORPPNC

xou tne dudtadng (format) tou class apyeiou. Av éva class opyeio €yer major version M xou

minor version m, TOTe 1 €000 TOU ONUELOVETAL ¢ M.m.

constant_pool_count: 7 T auty woldTH Ye TOV apLiUd TV EYYEAUPWY CTOV Tivaxa

constant_pool. "Evog 8eixtng Véong tou nivaxa constant_pool eivar €yxupog av etvor ovd-

peoa 610 0 xou to constant_poo_count.

constant_pool[]: eivar évag ivaxag doudv mou avarnaploTolv didpopes ah@oordunTixés oTo-

VepEC, OVOUTA XAACEWY XoU DIETAPEY, OVOUATA TEBlwY xou SAAES oTadepEC TTOU avopépovTal
oo apyelo. O mivaxag constant_pool Eexwder and tn Véon 0 xaw extelvetan wg N Véon

constant_pool_count-1.

access_flags: elvou pior udoxo Tiwdv mou yenowdomnoleiton yior vor Oelgel ToL SLXALOUATA TOU
UTdEY 0LV o apoEOLY aUTHY TNV xAdon 1 Tn diemagpr]. Ot Tiuég elvon oL axdlovieg:
ACC_PUBLIC: emtpénon 1 npdofocr extdc maxétou

ACC_FINAL: 8ev emitpénovtol UTOXAACELS

ACC_SUPER: va undpyet el8uxr} uetoyeiplon twv pedodmy tomv UTEpUAICE®DY 6TaY XoAODVTOL
amd TNy eVIOAY| invokespecial

ACC_INTERFACE: npbxetton yia Siemapy| xou Oyt yior xAdom

ACC_ABSTRACT: n xhdom etvon abstract dpo 8ev umopet va dnpovpyndel otrywdTuno tng

Mo Siemay| Eeywpilel av €yel tnv T ACCINTERFACE. Av to class apyelo dev €yl autrv
TNV T, TOTE TEOXELTAL Yol XAAOT) xou Oyt Yo Bieopr). Av undpyel 1 T ACCINTERFACE
téte mpénet va umdpyet xou 1 T ACC_ABSTRACT ahhd xow n ACC_PUBLIC. Av &ev
urdpyel n ) ACCINTERFACE t6te unopel va undpyet omoladnnote and TiC GAAES TWES
apxel vor unv undpyouv tautoypova ol Twéc ACC_FINAL xaw ACC_ABSTRACT.

this_class: 7 Ty autr meémel va etvon €vog €yxupog deixtng Véong otov mivaxa constant_pool.
H eyypapn o auty| m Véomn mpénet va etvon pou Soury CONSTANT _Class_info n onola avamo-

PO T TNV xAdom 1 TN Slemapr| Tou oplleTon oTo apyEio.

super_class: 1 Ty aut teénel 1) varetvon 0 1) voretvon Evag €yxupog delxtng Yéorng otov mivaxa
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constant_pool. Av 1 Ty dev eivon 0, 16T 1 €Y YPAUPY) TOL constant_pool ce auth TN Véon
meénel va ebvon par doury CONSTANT _Class_info mou va ovamoplo té Ty dueon utepxhdor tng
x\domg mou oplleton amd To apyeio. OUte 1 dueoT) uTEEXAdoT 00UTE Xl ATO TIC UTEEXAAOELS
ne dev mpémel va ebvan final. Av 1 Ty ebvan 0, t6tE 1 ®¥Adom ou opllel To apyelo TpENEL Vo
elvou 1 xAdomn Object, 1 povadr xhdon ywelc dueon urnepxhdon. o pio Siemagt, 1 TWr auTh
mpéneL vor elvon Tavtar évag €yxupog Oeixtng Yéong otov mivaxa constant_pool. H eyypopn
Tou Tivaxo constant_pool oe auth TN Véon mpénet va ebvon wa Sopry CONSTANT _Class_info

ToL VoL avamopto Té TNV xAdor Object.

interfaces_count: n Ty auty 6ivel To TARYOC TWV GUECWY UTEEBLETAPWY AUTAS TNG XAAOTG

1) NG OlEmapng.

interfaces(]: Kde tun tou mivaxa twv dienagpdv mpénet vo elvon évag €yxupog deixtng Véong
otov mivoxo constant_pool. H eyypagr tou mivoxo constant_pool otn Véon interfaces|i],
omou 7o i mpénel va Peloxetan avdpesa oto 0 xou o interfaces_count, mpénel va etvon war Sou
CONSTANT _Class_info mou vor avomopio té pLor Siemopy| mou var elvon GUEST, UTERSLETOPT TNS

x\done 1 Tne dienagphc mou oplletan and To apyeio.

fields_count: 1 T auth mepEyel To TARYoc Twv Souwyv field_info mou undpyouv ctov
nivaxa fields. Ot Sopég avamaplotoly Ao tar Tedlar, Tig UETABANTES XAAONE xou TIC UETABANTES
CTLYMOTOTOU IOV ONAWYOVTAL GTNY XAAON 1) TN SlETapy).

fields[]: Kéie tpr Tou mivanca mpémet var ebvou o Sop) field_info n omolo vor divel prar ohoxn-
PWUEVT TEPLYPAPT) EVOC TEdlOL aUTAC TG xAdong X Tng demapnc. O mivaxag autdg mepLeyel
Hovo auTd Tar Tedio T omolar Eyouy dnAwdel oV xAdon 1) TN Siemagy|. Acv TepLéyel tedia To

omola XANEOVoOUoOVTUL UO TIC UTEEXACELS 1) TIC UTEQOIETUPES.

methods_count: H | auty| nepiéyet 1o mAfdog twv doucyv method_info structures mou

uTdpyouv oTov Tivoxa methods.

methods[]: Kdde T tou nivaxa methods npénet va etvon pio Sopr) method_info n onoio va
olver uior mAYen meptypapn Wiog pedodou tng xhdong 1 Tne demagric mou opilel To apycio. Av
1 pévodog dev eivon abstract mopéyovtar xan oL EVIOAES TN EOVIXAC UNYAVHC TOU UAOTIOLO0Y
) u€dodo. Ou douéc method_info avamapiotody dheg Tic pedoddouc TOL BAdVOvVTL GTNY
XAGO™ 1 TN OLETOPT| CUUTERLAAUBOVOUEVWY TwY UEVOBOUS TWV CTYUOTUTOY, TV Uedodoug
TV xhdoewv (static) xou twv pedddwy apywonoinone. O mivoxog pedddwv dev meptéyel

XANPOVOUOUUEVES AT UTEEXAAOELS 1) UTEROIETOPES UEVOBOUG.

attributes_count: H twn outh) nepiéyet 1o mANlog TwV YopaxTNEIOTIXGY TOU LTEEYOUY
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GTOV THVOXAL YOROXTNEIC TIXAY TNE XAAOTG.

attributes[]: Ké&le Ty tou mivaxa yopaxtnoto Tixdy npénet va etvon [ior Sour| Yopax tnpeto Ti-

%OV (6moe yior mopdderypo ta yopoxtnetotxd SourceFile xow Deprecated).

‘Ocov apopd Tor OVOUATO TWV XAJCEMY Xl Ta BIETUPWY, ETCTUUVETOL OTL qUTA eupavilovTal
ThAen dNAadY| cuunepthauBdvouy xou tar Taxéta oo omola avixouy. o Topddelypa 1 x¥Adom

Thread, oe éva class apyelo epgpavileton wg java.lang. Thread.

A’.3.2 Descriptors

‘Evac descriptor etvor éva string to omolo avamopiotd tov TUmo £vog mediov 1 plog uedddou
xenowonownvtag xwoixonoinon UTFEF-8. Ou descriptors op{Covtat yenoylomoidvtag yLo yeoy-
potxr). Auth N yeauuaTix eiva €val GUVOAO TORUYWYMV TOU TEQLYPAPOUV TWS OPLOUEVES
oxOAOUDIES YOoPOXTAEMY UToEOVY Vo oY NUaTicouy cuvToxTxd opdolc descriptors Siapodpwy
ooy, To un tepuotind oluBoia etvan ypauuéva e italics eved ta teppotind oyt o mopd-
OELYMAL 1) oAy WYT:
FieldType:

BaseType

Object Type

ArrayType

oniwvel ott To FieldType pnopel va avanopiotd eite éva BaseType, eite éva ObjectType eite

éva ArrayType.
H moporyoyn:

MethodDescriptor:

ParameterDescriptor* ) ReturnDescriptor
p p

onAover ott o MethodDescriptor avoamaplotd uia apiotepr) tapévieor 1 onolo axolovdeiton
an6 0 A meplocodtepec Tée ParameterDescriptor, émou téhog axolouvdolyv yio dedid mopév-

Yeon xou o Ty ReturnDescriptor.

A’.3.2.1 Descriptors nediwv

‘Evag descriptor mediou avamoaptotd tov TUTo plag xAdong, EVOg GTYUOTOTOU 1| UaS TOTUXHS

uetoAntrc. Elvon plar oelpd yooox THemY Tou ToedyeTal and TNV oxXOAOLUT| YEOUUATIXT:
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FieldDescriptor:
FieldType
ComponentType:
FieldType
FieldType:
BaseType
Object Type
ArrayType
BaseType:
B

Z
Object Type:

L <classname> ;
ArrayType:

[ ComponentType

15

To <classname> avanoplotd €va TAHeEC dvoua xAdong 1 demaprc. To cbufora BaseType

€youv TNy €A onuaoLaL:

B: byte

C: char

D: double

F: float

I: int

J: long

L<classname>; : avagopd
S: short

Z: boolean

[ avapopd (novodidotatog mivoxoq)
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[Mo mapddetypa, o descriptor pioc petofAntrc tormou int ebva amhd I. O descriptor puor pe-
ofAnthc tomou Object elvaw Ljava/lang/Object;. O descriptor uioc petaBinthc mou ebvou

avapopd o évay ToAudidotato mtivaxa aptiudv double d[][][] etvan [[[D.

A’.3.2.2 Descriptors ue96dwv

‘Evac descriptor yiag uetdddou ovomoplotd TIC TopauéTeoug Tou malpvel 1 uédodog xon TNy

TIY) TOU ETC TEEPEL:

MethodDescriptor:

( ParameterDescriptor® ) ReturnDescriptor
‘Evac descriptor mopopétpou avamaploTd TNV THpdUeETEo Tou TepVd ot W pédodo:

ParameterDescriptor:
FieldType

'Evac descriptor emotpo@ric avamaptoté Tov TUTO TNE TS TOL ETC TREPETAL AT [Lol LEY0BO.
Etvor yiar oglpd yopox THEMY ToU ToedyovTol ond TNV YeOoUUATIXT:

ReturnDescriptor:
FieldType
V

O yapoxthpag V Belyvel ot n pédodog dev emotépel xopla Tiwr (o Tinog emotpoPhc Tne
ebvan dnhodn o void).

[Mo mopdderypa, o descriptor tng pedddou Object mymethod(int i, double d, Thread t) eivou
(IDLjava/lang/Thread;)Ljava/lang/Object; [2]



KegpdAharo B’

2KOIIOI XPHXHY & I[TAPEM®EPHX
EPETNA

€ aUTO To XEPdAto Vo Yivel Uiar avapopd oToug oxonolg Yenone Twv decompi-
lers o) xan 6T UTEEYOVTA AOYIoUIXE TTOL LAOTIOWOLY TN AetToupyio Tou java

decompiler.

B’.0.1 Xxomnoil ypriong twv decompilers

1. Katavonor xol EVIOTOUOS CQRAAUATGDY XWOLXA: Ol TPOYPUUUITIOTES Yenol-
ponoloUv decompilers ylor Vo avaAUGOUV XAl VO XATAVONCOLY TN AELTOURYLXOTNTA TOU UETO-
YAOTTIOPEVOU %O xadwe xou Tewv BiAotnxey mou yenowonotoly. Autd eivar Wbloltepa
YENOWO OTAV 0 aEYLXOC TNYUOC XMOOLXAS OEV Elvorn SLIEGLUOE 1) OTUY TEOXELTAL YIoL CUC TAUATAL
nahato) Tomou. ‘Ocov agopd TNy YAWOGoH TEoYpaUUaTiolo) Java, To OAOXANEWUEVOL TEOYEU-
Hatto Tixd mepBdAiovta 6w to IntelliJ xou to Eclipse €youv evowyoatouyévoue decompilers
€10l WO TE Vo ool ToUg TEOYEUUUATICTEG GTNY AVIAUGT] XAJCEWY YL TI OToleg OEV elvan

otardéoipog o mnyaiog xwoaC.

2. Avdxinomn yopévou mNYoloL XWBLXA: XE TEPTTWOEC OTOL 0 apyixdC TNyatog
WO Eyel yael 1) dev elvon dtardéoipog, uropel va yenowonomndel évag decompiler yia tnv
AVEXTNOT) TOU XATE TEOCEYYLON. AuTo unopel vo etvor WLETER YEHOWO TNV TEPITTWON NG
CLVTAENONS N TNG EVNUEPWONE AOYLOWX0) TOU oTtolou o Tyolog xMoLxag OV elvon edxola

puvelelojSTeTolIVIoTe

17
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3. 37tov Ttopéa tng acydheiag: ol decompilers ypnowonololvion €NONG EXTEVHS
GTOV TOUEN TNG XUPBEQEVOACHAAELNS Xl TNG avdAucTng xoxoBouhou Aoyiouxod. Ou decompi-
lers 6ivouv N BuvaTOHTNTA TOUC EWBWXOVE TOU TopEN TNE XUPEPVOACHIAELAS VoL amoxaAlpouy
AAXOBOUAES EVERYELES, CUUTERLAOUBAVOUEVNS TNG XAOTHC BEBOUEVWY, TOU TNAEYELPLOUOU 1) TNS
EXUETAAAEUOTG TEWTWY ONUelwy Tou cuoThuatoc. H Swdixacio Tou decompiling emitpénel
0ToUg EWOUC Vo EEETACOLY ECOVLUYLOTIXG TNV ECWTEPXT AElToupYia TOU xoxoBoukou ho-
YioUxoU, SivovTag Toug Tn duvatdTNTo vor avamTOZoUY aVTIUETEO XL GTEUTNYIXES YLol TNV
agalpeon tou. Emmiéov, otov Touyéa tng xuPepvoacdieiag, elvon onuavtixd v evtomilo-
VTOL X0 VoL ETLOL0PUOVOVTOL Ta TE®TA ONUEisl TOL CUCTAUATOS TEOTOL oL XaxOBoVAOL YET-
O TEG XATUPEPOLY Vo Tal exeTahAeuToUy. Ot decompilers Bondolv otov eviomioud mdavev
TEWTOV onuelwy. Avalbovtag Tov Tryolo xo)oixa Tou dnutovpyeitar amd Ty diadxascta Tou
decompiling, ot e0ixol oe VEUATA AGPIAELNG UTOPOUY VO EVIOTIGOUY UVUCPUAELS TRUXTIXES
TEOYPOUHATIONOY, OTwe utepyethloeic buffer ¥ ehattdpato emxdpnong €l0660L, xaL Vo TEOo-
telvouy Sloptnoelc Yo Ty Bedtiwon g aogdielog Tou Aoyiopxol. Ou decompilers etvon
eniong éva mohdTo gpyakeio yia T GUAAOYY TANEOPOELAY TOL APOEOLYV TIC (BIEC TIG AmELAES.
Ou epeuvntéc TNC XUBEEVOUGPIAELNS UTOPOUY VO ATOUETAYAWTTICOUY Belyuato xoxoBoviou
hoyiopxol yia vor avoxahOPouy LoTifor X0, TEYVIXES Xol TAXTIXES TIOU Y ENOWOTOLO0OVTAL
a6 emtidéuevous. Autég ol TAnpogoplec Unopolv 6T GUVEYELX Vo xovoTon oy GTny Xol-
VOTNTA TN XUBEEVOUGPIAELNG UE OXOTO TN BEATION TN GUUVAS EVOVTL TOROUOLWY ATELADY.
Télog, o decompilers pnopolv va Bondricouv ctnv tayeio andxplon O TEPLOTATIXG TOEO-
Blaone tne ao@dielog oTov xUBEEVOYWEO, avallovTac Yeryopa UTomTa apyceia 1) EXTEAECIUAL.
Ou ouddeg aogaheiog Umopolyv Vo YeNoHIOTO|COUY TOV ATOUETAYAWTTIOUEVO XMBXOL YLOL VOl
xaTavorioouy TN @OoT e entieong xou va ovamtOEouy avTiueTeo yiot vor UeTpLdcouy T {nuLd

xou v anotpédouy tepartépw elofoléc. [16]

4. ExpetdAAevorn hoyiopxon: O emndéuevor (hackers) unopel va ypnotponotioouy
decompilers yio va e€eTdo0oUV TOV TNYaio XOOXA EVOC TROYEIUUATOS, TROXEWEVOU VoL EVTO-

nioouv eunddetec xau vo avartOEoUY eTIECELC.

5. Avtiypapn xmduxa: Ye oployéveg Tepntwoelg, ol decompilers unopolv vo yenoulo-
motnoly Ylot TNV avTLypapr| ToU TNYoou XMOIXA EVOC TEOYRAUUATOS, TEAYUN TOU UTOREL Vo
EYEL VOUIXEC EMUNTOOELS.

Hopaxdte napatidevton optopéva LUTdEYOVTO AOYIoUIXE Tol oTtola UAOTOL00Y TN AetToupyio Tou

java decompiler.
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B’.0.2 O decompiler DAVA

To mo Yvwo 16 xou To Aettoupynd epyaieio to omoio €yet avantuydel etvar 0 DAVA. O DAVA
éyel avantuyvel oto mavemo Ao McGill tou Kavadd and tov Jerome Miecznikowski to
2003. O DAVA éyel avantuydel yenowonowsvtag 1o Soot Framework to onofo eivon xa owtd
€pY0 TOU (BloU TAVETIGTNUIOU UE OXOTO TNV avdAucT xou Ty BeATiotomoinor Twv bytecodes
metv Tpé€ouv ot Java Virtual Machine. O DAVA guowd eivon évag decompiler o onolog
€yel TOND YOG ATOTEAEGUOTA XAUTA TNV YENOT TOU 0AAS BUG TUY WS TUEOVGCLALEL TO UELOVEXTNUAL
ot dev unootneiler olyypova JDK (1o teleutaio tou unootneilel eivan 1o 1.4). "YTotepa, o
DAVA uotepel 670 0Tl %dveL ypHon TOAGDY BoU®Y SEB0UEVKDY xou 0 alyopLiuog vhotolnong
Tou elvon apxeTd TEPITAOXOC UE OmOTENECHA Vo YEELALETAL OEXETOUC YWEIXOUE X YEOVIXOUG
TOPOUC. LUYXEXPLWUEVA OL GOUES BEGOUEVWY TIOU YEMNOUWOTOLEL TPOXEWEVOL Vo avamapac Tadel

wo pédodog Java etvon mévre:

e Grimp Representation

Control Flow Graph (CFG)

Structure Encapsulation Tree (SET)

Abstract Syntax Tree (AST)

Java Source Code

IMapbt o DAVA Bev hettoupyel ixavomontixd 6Gov apopd TNV Taeousiooy Wwudtony, Thy
enoy ) mou PByrxe Eemepvoloe oe anddoon Ty mhetodnpla Twv decompilers emeldy| eivon o€

Véom va yeplotel pla peydhn nowaio bytecodes. [4]

B’.0.3 O decompiler JODE

O Jode eivou évog decompiler avolytol xwdxo o onolog mapéyel xou Evary optimizer o onolog
unootnelel Tig e€ng Aertovpyieg: uetovoudlel xAdoeig, tedla, yedddouc oe cuvToudTERL UO-
vodixd ovopata, apatpel OAeC Tic TAnpogopleg Tou oyetilovial ye To debugging, agoupel TUY OV
‘Vexpd” xoxa xat BehtioTonolel TV xoTavour| TV ToTxay peToAnt@y. O decompiler ou-
TO¢ aVTIHETOTILEL xdmoLo TROBAAUATA TOL aPoEOVY XATOLEG CUVAPTACELS TPOcBacne TNe java,
TNC OMOlEC BEV UTOPEL VoL XATAVOHOEL EVE) UTAPYOLY X0l TEPLTTWOELS TOU ToRdYEL AavIaoUEVO

xowxa. [



KE®PAAAIO B. YKOIIOI XPHYHY & ITAPEM®EPH)Y, EPETNA 20
B’.0.4 O decompiler JAD

O JAD eivan évag decompiler mou avantdyvnxe oe C++ and tov Pavel Kouznetsov mowv o
1999, o omoloc dev cuvtnpeiton TAEOV xan TAUPEYEL Uit DIETAQPY) UE TO YENO TN UECL YEUUUNS
eVIOAOY woTe va uetateéder tar class opycio o mnyolo xwdwo. H mo yvwotr diemogpy
yeapwol tepiBdhhovtog Yo tov JAD eivon o DJ Java Decompiler. Yougpova pye to CNET,
o DJ Java Decompiler €yel yonowwomnoinel méve and 10 exatoppdplo @opéc Tor TeonyolUeva
8 yeovia. ‘Eva dhho yeapxd mepBdiiov yio tov JAD ewvan to JadClipse o omoio etvan xou
plugin yia 1o Eclipse. H mo mpéogatn éxdoorn tou JAD unoctnpilet uévo ta apyeta class

TV exdooewy 45.3, 46.0, 47.0 xar xoadéhou autd mou mapdyoviar ond Ty Java 5. [6]

B’.0.5 O decompiler JD

O decompiler autdg eivon €vor AoYLOUIXS 0EXETE BUYVATO X0 UE TOAD Xk amoTeEAéopaTa. T To-
otnetlet apyela class mou mopdyel n Java 5 xoddS xaL UETAYEVEGTERES EXDOTELC TN YAWCOUL.
Emumiéoyv, undpyet w¢ mpbéoteto plug-in yio to mepiBdhhov avdntuing meoypopudtwy Java,
Eclipse (JD-Eclipse). Extéc autol, anotekel xou Pi3hiodrixn (JD - Core) avoxotaoxeurc
mnyaiou xwmdwo and class apyelo. To JD-GUI ota mhaiclo autod tou Aoyiouixol eivon €é-
Vo Ypopixd meptBdhhoy, To onolo evowpatwvel T Aertoupyio Tou decompiler wg Eeywpelo T
xan oveldetnTn e@oapuoyn. Méypl oTiyunc Bev UTEEYOUV XEITIXEC 1) OVOPORES GTOV TEOTO

Aertoupyiog tou. [7]

B’.0.6 O decompiler Mocha

O Mocha eivou évag decompiler o onolog avantiydnxe to 1996 and tov Hanpeter van Vliet,
uall pe évav obfuscator mou ovopalotoy Crema. Adyw plag dlaudyne Tou awopoloe To YEYO-
vog ot évag decompiler Yo ymopotoe va BAdel TOANOUC TEOYPOUUATIOTEG OV (PUVERIVEL TOV
mnyalo x@oxo Toug, o Hanpeter van Vliet, anéoupe tov Mocha xou otaudtnoe tn davoun
Tou. Amo6 1o 2009, To mpoypauuo etvar Eavd Slodéctuo yia ehebdepn yeron. 2To UelovexTr-
uota Tou Mocha cuyxatahéyetan To yeyovog ot 1 egapuoyn tepuotilel Aoyw aduvouiog Tou
hoytopxol va cuveyloel T Aettoupyla Tou 6Tav dEYETAL cav L0080 xdmota apyelo class xou e-
TloNe TO YEYOVOC OTL TopOoUGLALEL UERIXES (PORES XATOLL O)YL Xl TOCO GNUAVTIXE Addn Tar oTtola
TPOEEYOVTOL OO TOV TEOTO oL Ylveton 1) HeTaryAdTTion. Khaoixd nopdderypo tou devtepou

petovextAuatog tou Mocha eivon yior mapddetyyor T0 YEYOVOC OTL XATOLEC POPEC adLVATEL VL
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VLY VWEIOEL OTL Lol oxEEaiT) THY avamoplo T g boolean Twur xan oyt évay axépono aptiuo.

8]

B’.0.7 O decompiler DejaVu

O DejaVu eivon évoc axodpa decompiler o omolog €yel tor TACOVEXTAUATO OTL BEV TAPAYEL
A& opethdpeva ot LETAYADTTION Tot oTtola Bev Slopddvovton eUxola (OTwS YLol ToEddELY oL
XGOS TIOU Vo TEpLEYEL EVTOAES goto), Bev eugavilel A to omola var 0dnyoly oe anpdouevo
TEQUATIONS TNS EQOPUOYTC Xou Oev eppaviler A ouvtoxtind (6mme yio Topdderypor un yerfon
tou this). Iopdra owtd o decompiler autdc €yel onuavtind TEoBAAuata TOU KUPoEOLY TN
otayelpton NG poNC, TUEAYEL EAUPEMS AaVIACUEVO HOOLXA XAl TURAYEL Xl OPIoUEVA A& T ToL
omola eivan OX0h0 VoL SLopT YoV OTKC VLol TUEADELY O TO YEYOVOS OTL XATOIES PORES AOUVATEL

VOU OVOLY VWRIOEL OTL Lot ox€ponn) TUdY| ovamopto T ot boolean tuur xon oyt €vary axépono aptiuo.

8]

B’.0.8 O decompiler WingDis

O WingDis eivau évog eunopixdg decompiler o omolog dev eugaviCer Addn ogeildueva o1
LeTayA@TTIoN To omtola Bev Slopddvovtan ebxola, ovte eupavilel A to omoio 0dnyoly GTov
TEQUATIONO TNG EQUPUOYNC 1 BNLoupYoly ehapens Aavioouévo x@dixa. To xhaowd hddn
mou mapdyel elvan duwe N utepBohixn yerion tou if(x!=false) xou dAAwv mapduowy Boudv
xadog xou 1 1o Yeron N n xoddAou yeRHoT Tou super ohhd xou 1 Ao TOYT) UETAPEACT) TOU

x=a++ oc a++; x=a; [§]

‘AM\ou decompilers mou éyouv avantuydel, dev cuvtnpoivtar Théov (€xouv GTUUATACEL GTNY
éxdoom java 2) xou dev uTdpyouv apxeTd oTouyela yio TV anddoor toug eivor oi: JREVERSE
PRO, JDEC, JASCII xau SOURCETEC. [9]

B’.0.9 O decompiler CFR

O CFR eivau évag Java Decompiler o onofog efvar yvewotog yia tnv oxplBela Tou TNy dLodt-
’ *1: 4 4 /4 7. 7. z 7’
xaoio Tou decompiling. Evnuepwveton cuyvd étol wote va elvan oe ¥éomn va utoctneilel ta

YopoxTnelo Tixd Tou mpootidevtan oTig Véeg exdboelc TN YAwooag Java. [13]
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B’.0.10 O decompiler Procyon

O Procyon etvan évag Java Decompiler avolytod x¢ouxa o onolog npocpépet évay aZldmoTo
TEOTO YLl VO AOXTHOEL XaveElC ToV Tnyaio x(oxa Tou avTioTotyel ot €va class apyelo. Tro-
otneilel apxeTd véa yopuxTnELoTiXd TN YAwoocog Java onwe elvar ol exgedoeic Lamda, ol

ELPOAEVUEVES XhdoELS, Tor annotations xou To enumerations. [14]

B’.0.11 O decompiler FernFlower

O Fernflower etvou évoc Java Decompiler o omolog €yel avantuydel and toug dnuiovpyoic
TOU OAOXANEWUEVOLU TROoYEAUUUATIo TOV TepBdihovtog IntelliJ xou evnuepdvetan péypr xon
ofuepa. Etvor yvewotog yio v axpifeia tou otny dwdixacio tou decompiling nepinioxou

%O Java. [15]



Kepdharo I

TO XTNTAKTIKO AENTPO

I.1 To ocuviaxTixO 6EVTEO

To ouvtaxtixd dévtpo amoterel v xUpla dour| mou yenowonoleitan and tov decompiler.
Kotd tn Srabixaoto avdhuong twv eviohey bytecode ytileton otablond to cuvtaxTtixd dévtpo
70 omolo TEpEyEL oTOUC xOUPoug Tou Tov avtioTolo myoto x@oxa. Ot xavoveg pe Bdom

TOUC 0Toloug avamoplo ToTal To CLUVTOXTIXG 0EVTEO elval oL e€XC:

o Kde xoufoc avamaplotd plor eVIOAT ¥ To TENOC UaC EVTOAAS.

o Kde xoufog €xel wg 800 moudLd.

e To aploTepd moudl cUVOEETOL PE TOV YOVED TOU UE €Vl Tpdovo BENoC.
o To 0e&i moudl cuvdéetan ue Tov Yovéa Tou Ue Eva xOxxvo Béhog.

4 7 Z 4 4 7 4 7 Z 4 4 4 7
o Av évac xouPog dev €yel aploTepd 1) Bedl maudl, 1) Bev €xel xavéva mandl, TOTE auTol ot

x6ufol - Taudld dev avamoplo TUVTOL GTO BEVTEO.

4 7 4 Z 4 7 Z Z
o Kde xoufog unopel va €yetl mopandve and €vay yovéa.

.2 Tlopabelypota CUVTAXTIXWY BEVTEWY

Enavainntixy dowr) do while

23
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IInyoiog Koodwag:

public class dowhile{
public void spin() {

int i = 0;
int j;
do{
j=1
i4=1;
}while (i < 100);
j=3;

}

YuvtoxTtixo Aévipo:

Yty doury do while 6nw¢g BAemoupe 610 MoEOKATE CUVTAXTIXG BEVTEO, O XOUPBOC UYE TNV
oLV eréyyou €xel 800 Toudld. Xt dopun do while 6tav 1 cuvixn eAéyyou etvor aAnivc,
N eXTéAEOT] TOU TEOYEAUUATOC cuvey(leTon amd TNV EVIOAY TOU AVTIOTOLYEL 0NV apyY| TOU
Bedyyou emavdindng eved 6tay 1 cuvinixn eréyyou elvan Peudric ocuveyileton amd TNV EVIOAT
mou éneton TNe oLVIxng eréyyou. Emouyévwe to 8e&i moudi Tou xéufou mou meplEyEl TNV
ouvixn ehéyyou Tou Bedyyou enavdindng, eivor o x6uBoc pe v evtohr ‘do{’. Lto oyfua
BAémoupe to xbxxwvo Bélog To onolo el Tpog Ta Tow xou cLVDEEL Tov x6pPo (Yovéa) mou
Teptéyel Ty ouvdfnn ehéyyou tou Pedyyou (}while(i<100);) ue tov x6pPo (Se&i moudl) mou
TeptéyeL T eVIohr tng exxivnong tou Bedyyou ‘(do{)’. To apiotepd mandi Tou xduBou g
cuVxng eAéyyou elvon 0 xouBog e TNy eviolt] ‘j=3;” 1o oyrua BAETOVUE TO TEdovo BENOC
70 omolo cuvdéet Tov x6pfo (yYovéa) mou mEpLEyEL TNV oLV EAEYYOL TOU BEOYY 0L, UE TOV

x6ufo (apotepd mandi) mou mEpLEYEL TV EVTOAH Tou éneTon Tou Bpdyyou (j=3;).
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A

while(i<100); F——

Eugpwhevpéveg douég do while

IInyoiog Kdduxag:

public class nesteddowhiles2{
public int add(){

int i=

<

String s=null;

9 9

String r = "abc”;

25
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}

TO YTNTAKTIKO AENTPO 26

i=1;
do{

i= 1;
twhile (s!=null);
Ywhile (i <10);
i= 1;

return 1;

JuvtaxTtixo Ag€vipo:

Y10 mopaxdte oyuo BAETOVUE TO CUVTAXTIXG BEVTEO TOU ONUIOVEYE(TAL OTAY EYOUUE EUPL-

hevuéveg emavaanmtixeg doués do while. H diaduasta dnurovpylag tou elvon (diar ue oty mou

7o avapépdnxe oTtny mepintwor e Vnapdng wag uévo emavoknmtixic douric do-while.
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String r="abc”;

Oa0atat a0a030x050,

27
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Enavainntixy Sowr) while

ITnyoiog Kdoduxoag:

public class whiletest{
public void spin() {

int 1 = 0;
int j = 0;
while (i < 100) {
j=1
i+=1;

}

YuvtoxTtixo Aévrpo:

Ytnyv oyt while 6mwe frenovye 610 ToEOXATR CLVTOXTIXG BEVTEO, 0 XOUPoC Ye TNV cuvixn
ehéyyou €yel BV moudld. MTr dour) while dtav 1 cuvIRxn ehéyyou elvon ahnifg, exterodvTon
oL eVTohéc Tou PBploxovial eviog Tou BpoYY0U XL GTT GUVEYELNL 1) EXTEAECT] TOU TEOYEUUATOS
ouvey(leton amd TNy evIohy mou avTioTolyel oty opyn Tou Pedyyou emavdAndng 1 omola
nepLEyel TNy cuvirrm ehéyyou. ‘Otav n cuvirinm eréyyou etvar Peudric n extéleon ouveyileton
amé TNV EVIOAT| oL €meton Tou Bedyyou. Enoyévee to 6e&l moudl Tou xéuBou Tou teptEyel TNV
ouvirnn eréyyou Tou PBedyyou emavdindng, ivar o xo6uBog Tou TERIEYEL TNV TEMOTN EVIOAY
Tou Bploxeton evtdc tou Pedyyou (j=1;"). To Se&i moudl Tou x6uBou Tou xheiver Tov Ppdyyo
emovdhndne (tepéyet to obuPoro '}), elvar o xépPoc mou mepLEYEL TNV oUVITXT EAEYYOU.
Y10 oyfua BAémoude To xOxxvo BENOC TO omolo TdEL TPOg To oW ol CUVOEEL TOV %xOuBo
(Yovéa) mou mepléyel To oUpPolo Tepuatiopol Tou Bedyyou (}) pe tov x6uBo (Sl noudi) tou
neptéyel Ty ouviixn ehéyyou tou Pedyyou (while(i<100)). To opiotepd moudl Tou x6PBoL
e oLV NG eAéyyou ebvar o xoufog pe TV eviohn ‘j=3;” Y10 oyfuo BAETOUUE TO TRACIVO
Béhoc o omoio cuVdEel Tov x6pPo (Yovéa) Tou TeptEyEL TNV oLV XN EAEY oL Tou BedYYou,

e tov x6pPo (apiotepd Toudl) mou meptéyel TNV EVIONT ou €metar Tou Bedyyou (j=3;).
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while(i<100){

Epgpwievpéveg douég while

IInyoiog Koodwag:

public class nestedwhiles{
public int add(){

int 1=0;

String s=null;
String r = "abc”;
i=1;

while (i<10){

s = 7abt”;
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while (s!=null){

i= 1;
}
14+
}
i= 1;
return 1;

}

YuvtoxTtixo Aévrpo:
Y10 mopaxdte oy uo BAETOVUE TO CUVTAXTIXG BEVTEPO TOU ONUoVEYE(TOL OTOY EYOUUE EUPL-
hevuéveg enavainmtxég dopég while. H dudixacio onplovpyiag tou ebvan (Blor ue awthy mou

7oN avapépdnxe otny Tepintwon Tng VToEENg Wwag Lovo emavoknmtixrg douric do-while.



KEPAANAIO I. TO XTNTAKTIKO AENTPO

31



KEPANAIOT". TO YTNTAKTIKO AENTPO 32

Aopr vnoéVeong if

ITnyoiog Kdoduxoag:

public class test3{
public int add(){
int 1=0;
String s=null;
if (s!l=null){
i= 1;
}

return 1;

}

YuvtoxTtixo Aévipo:

Yty dopn if Omwe BAETOLUE GTO TOEOXATE CUVTOXTIXG OEVTEO, O xOUPBOC Ue TNV cuVINxn
ehéyyou €xel B0 moudld. Xtn Sour if otav 1 cuviRKn eEAéyyou elvon ahniric, extelobVTOL OL
evIoAég ou PBeloxovtan evtog tou block unddeong xan 6T cuVEyEL 1 EXTEAECT) TOU TIROYEA-
uatog ouveyiCetan amd TNV evIoAr| Tou €ncton Tou block unddeong. ‘Ortav 1 cuviixn eréyyou
elvon (peudric, oL evtoréc mou Bploxovtar evtog tou block undleone napaheimovton xan 1 exté-
hean ouveyileton and Ty eviohy| mou éneton Tou block unddeonc. Enoyéve to el moudl tou
x6pPou mou TepLEyEL TNV cuviNxn EAEYYOU, elvon 0 xOUBOC TOU TEPLEYEL TNV TEWTY EVIOAN
mou Peloxeton evtég tou block unddeone (‘i=1;"). To 8e&l noudl tou xépPou mou xAetver to
block undieone (nepiéyel To alpPolo '}), elvor 0 x6uPBoc Tou TEpIEYEL TNV EVIOAT TOL éneTol
tou block unddeong. Lto oyfua BAémouue To x6¥xwvo BEhog TO omolo ThEL TEOG TAL EUTEOS
xou oUVOEEL Tov x6UBo (Yovéa) mou mepLéyet To oluBolo tepuatiopol tou block unddeone (})
e tov xopPo (8e&i maudl) mou tepiéyel Ty eviohr Tou énetar Tou block unddeone (return 1;).
To opiotepd moudl Tou xo6uPou g cuvinung eréyyou eivanr emiong o xoufog Ye TV EVIOoAY|
‘return 1;". Xto oyfua PAémoupe to npdowvo Bélog To omolo cuvdéel Tov x6ufo (Yovéa) mou
Tepléyel TNV ouvun eEAEYY0U, UE ToV xOuBo (aploTtepd oudl) Tou TEPLEYEL TNV EVIONA TOL

énetan tou block unddeone (return 1;).
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Aouy vnodeorng if - else

IInyoiog Kooduwoag:

public class test{
public int add(){

String s=null;

int i

String r = ”abc”;
if (s!=null){
i= 1;
}
else{

33
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}

return 1;

YuvtoxTtixo Aévipo:

Ytnyv dop if - else 6mwe PAenoupe 610 TopoxdTe GLYTOXTIXG BEVTEO, 0 XOULoC PE TNV cuVIXN
ehéyyou €xel 600 ToudLd. Mtr dopr if - else 6toav 1 cuVIT N eAEYyou elvon ahndvic, exterolvTon
oL evtolég mou PBploxovton evtog tou block if xau otn cuvéyela ol evtokéc mou Beioxovton
evtog tou block else mopaheinovtar xan 1 extéleon cuveylleton amd TNV VIO oL €mETou
e dounc unddeone. ‘Otav 1 cuvidixn eréyyou elvon Peudhc, 1 EXTEAEST] TOU TEOYEAUUUTOS
ouveyileton amd TNV TEOTN EVIOAT Tou teptxeletan oTo block else. Enopévwe 1o 8e&i moudl tou
x6pPou mou mepLEyel TNV cuVINxN eAEYyoL, elvan 0 xOUBOog TOL TEPEYEL TNV TEWTY EVIOAN
mou PBploxetan evtoc tou block if (‘i=1;"). To 8e&i maudi touv x6uPou mou xheiver to block
if (mepiéyer 1o olpPoro '}), elvon o xéufoc mou mepéyel TNV eVTOA Tou éneton Tng Soung
unodeone. Xto oyrua PAETouUE To xO0¥xwvo BEAOC TO OTOlO THEL TPOG T EUTPOS XU GUVOEEL
Tov x0ufo (yovéa) mou meptéyel To olpPolo tepuatiopol tou block if (}) pe tov x6uBo (Se&i
Toudt) Tmou TEPLEYEL TNV EVTOAY o éneton TnE doprnc undeone (return 1;). To apiotepd moudi
oL %x6UBoL TNS oLV NG EAEYYOU Elvan 0 xOpPoc pe Ty eviold ‘else{’. Y10 oyfua BAérnovye
0 mpdowvo Bérog to omolo cuvdéel Tov x6uBo (Yovéa) mou Teptéyel TNV cuviixn e EYYOU,
ue tov x6pPo (aplotepd Toudt) mou meptéyel TNV evTolr tou émeton tou block if, v evioln
(else{). O xbuPoc pe v eviohn else €yet éva pdvo moudi to 8ei, o omoio eivon o xéufoc o
omolog MepLEYEL TNV TEDTN EVTOAY Tou Tepixheleton evtdg Tou block else (‘i=0;"). O x6ufoc
Tou meptEyel To oluBolo Tepuatiopod Tou block else €yel, dmwe BAémouye xou oTO GYHU UE
T0 xOxxwvo BéEhog, Be&i moudl emlong Ty evToAr Tou €netan T dourc utddeong 1 omolo etvor

n return 1;.
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String r="abc™;

Aopn unéVeorg if - else if - else

IInyoiog Kdduxag:

public class test4{
public int add(){

int 1=3;

35
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int j=4;
if (1==0){
=1
}
else if(i==9){
1=0;
}
else{
J=4
}

return 1;

}

YuvtoxTtixo Aévipo:

Ytnyv doyr if - else if - else 6mw¢ PAenoupe 610 TOEOKEATH CUVTAXTIXG BEVTEO, O XOUBOC UE TNV
ouvxn eEAEyyou TG evtolrg if €yel Vo moudid. Xtn dopn if - else if - else 6tav n cuvdrxn
ehéyyou tng eviohng if ebvan aAnivc, exteholvTon oL eviolég mou Beloxovton evtog tou block
if. ¥1n ouvéyewa ol evtoréc mou Bpioxovton eviog twv block else if xau else mopaieitovton
xa 1) extéheot ouveyileton and TNV EVIOAY) Tou €neton TN dounc undleonc. Av n cuviixn
ehéyyou etvan Peudric, 1 exTéleot) Tou TEOYEAUUATOC cLVEY(leTon amd TNV cuVIXN EAEYYOUL
e evtoArg else if. Emouévee to 6e&i moudl tou xoufou mou mepiéyel Ty cuvinxn eAEyyou
if, elvon 0 x6pPog mou mepiéyel TV TEHO TN evioly mou Peloxeton evtog tou block if (j=1;7).
To e&i moudl tou xépPou mou xheivel to block if (nepiéyer o obuBoro '}), eivon o xéufoc
TIOU TEPLEYEL TNV EVTIOAN Tou €netal TN Sounc unddeong. Xto oyfua BAETOUUE TO XOXUVO
Béhoc to omolo el TEog Tar eUTEOS xou GUVDEEL ToV XOuPBo (Yovéa) Tou TEpLEYEL To GUUBORO
tepuatiopol Tou block if (}) pe tov xépPo (8l noudi) mou nepléyel TRV EVIoR Tou €neTan TG
dourc unddeong (return 1;). To aptotepd mandi Tou x6uBou e cuviixng eréyyou if elvou
o xouPoc ye v ouviixn eréyyou tng eviodrc ‘else if’. Yto oyrua BAénoupe To mEdovo
Béhoc 10 onolo cuvdEel Tov xOpPo (Yovéa) Tou TeptEyel TNy cuvixn eréyyou if, ye Tov x6ufBo
(aprotepd Toudl) mou mepLéyel TNV eviolf Tou érneton tou block if, Ty cuvixn eréyyou g
evtolfic (else if). ‘Otav 1 cuvdixn ehéyyou tne eviohrc else if eivon ohndic, extelolvton ot
evtohég mou Peloxovton evtdg tou block else if xou 61n cuvéyela oL evtoréc mou Peloxovto

evtog tou block else mopaheinovtan xan 1 extéleon ocuveyileton amd TV eVIOAA oy €neTou
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e Bourc urddeone. ‘Otav 1 cuvdnixn eAéyyou elvon Peudric, 1 EXTERECT) TOU TEOYEAUMATOS
ouvey(leton and TNV TEOTN EVIOAY Tou mepxheietan oTo block else. Emouévig to 6e&i moudt
Tou x6ufou Tou TepLEYEL TNV oLV EAEYYoUL else if, elvon 0 x6uPog oL TEPLEYEL TNV TEWTN
evtohf] mou Pploxetar evtdc tou block else (j=0;"). To 8e&l moudl Tou x6pPou mov xheivel
0 block else if (nepiéyet to olyforo '}), elvon o x6uBoc mou mEpLEYEL TNV EVTOLH TOL émETol
e dounc unddeone. Xto oyfuc PAEToude To xOxxwvo BEAOC TO oTolo TYEL TEOC TOL EUTPOC
xou oLVOEEL Tov x6pPo (yYovéa) mou mepLéyet To cUUBoho Tepupationol Tou block else if (}) ue
Tov x6pPo (8e&i moudl) mou meptéyel Ty evtolr mou éneton tne Sourc unddeone (return 1;).
To opiotepd moudl Tou xouPou e cuviixng eAéyyou else if ebvar o x6ufog ye TV evioiy
‘else’. O x6pPog ye v evioly else €yel éva uévo naudt 1o O6e€i, To onolo eivaw o xouBog o
omofog mepLEYEL TNV TEDTN EVTIOAY Tou TepxheleTon evtdc Tou block else (‘j=4;"). O xéufoc
Tou TEPLEYEL TO cUPPBolo TepuaTionol Tou block else €yel, dmwe PAEnouue xou GTO YU UE
T0 %00 BéNog, BeCl moudl eniong TV eviohy| Tou €neton Tng doung unddeong 1 omolo etvan

n return 1;.
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=

&

A else if(i==94

= A

,

Yot mopodte oy fuaTa BAETOUME Tl CUVTOXTIXG GEVTEA oL OnuLoupYoLVTaL OToY €YOUUE

Epgpwievpéveg douég unodeong

eupwhevpéveg douéc umddeone. H Swadixacio dnuovpyiag toug elvan (Biar ue auThv oL 1oT

avapeépUnxe oTny TepInTwor TNg UTapdng KLog Hovo dourc unddeong.
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IMopddeiypa 1

ITnyoiog Kdoduxoag:

public class nestedifs2{

public nestedifs2 (){
super ();

public int add(){

Object o = new Object ();

int 1=0;
String s=null;
String r = ”abc”;
if (s!=null){
if (1==0){
r =
}
i= 1;
}
else{
i = 0;
}

return 1;
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YuvtoxTtixo Aévrpo:

o = new Object();

. -0

i
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IMapddeiypo 2

ITnyoiog Kdoduxoag:

public class nestedifs22{

public nestedifs22 (){
super ();

public int add(){

Object o = new Object ();

int 1=0;
String s=null;

” b

String r = ”abc”;
if (s!=null){

£ (i==0){

}
else{

}

return 1;
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YuvtoxTtixo Aévrpo:

42



KEPANAIOT". TO YTNTAKTIKO AENTPO

IMapddeiypo 3

ITnyoiog Kdoduxoag:

public class nestedifs3{
public int add(){

int 1=0;
String s=null;
String r = "abc”;
if (s!=null){
if (1==0){
r = 77av77’
}
elseq
r — 77ab77,
}
i= 1;
}
else{
i = 0;
}
return 1;
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YuvtoxTtixo Aévrpo:
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IMapddeiypa 4

ITnyoiog Kdoduxoag:

public class nestedifs{
public int add(){

int 1=0;
String s=null;
String r = "abc”;
if (s!l=null){
if (1==0){
r = "av’”;
}
else if (i = 1){
r = "ab”;
}
elseq
r = "ac”;
}
i= 1;
}
else{
i = 0;
}

return 1;
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YuvtoxTtixo Aévrpo:

Siring s=null;
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Eugpwhevuéveg dopgg

Yta mopaxdte oyfuata BAETOUUE Tl CUVTOXTIXG OEVTEA TOU ONULOUEYOUVTOL OTOV €Y OUUE
EUPWAEVPEVES DOPES Olapopwy edwy. H dadixacio dnuiovpyiag Toug elvon (Bla Ye auThY ToU

7on avapépdnxe oty Tepintwon g Ooeéng Wwag uévo douhc xdie eldouc.

IMopdderypa 1: Aowr) do while pe sppwievpévn dowry while

IInyaioc Kwduxoag:

public class dowhilewhile{
public int add(){
int 1=0;
String s=null;

String r="abc”;

i=1;
do{
s="abt”;
while (s!=null){
i= 1;
}
1++;
}while (1 <10);
i=1;

return 1;
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YuvtoxTtixo Aévrpo:

String s=nulf;
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IMapddeiypa 2: Aowr do while pe sppwievpévn dowy if - else

IInyaioc Kwouxoag:

public class dowhileif2{
public int add(){

int 1=0;

String s=null;
String r = "abc”;
i=1;

do{

if (s!=null){
i= 1;

}

else{

}
}while (i <10);
i= 1;

return 1;
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YuvtoxTtixo Aévrpo:

hd

String r="abc”;

Uy0atat
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IMapddesiypa 3: Aowr while pue eppwievpuévn dour) do while

IInyaioc Kwouxoag:

public class whiledowhile2{
public int add(){

int 1=0;
String s=null;
String r = "abc”;
i=1;
while (i <10){
s="abt”;
do{
i=1;
twhile (s!=null);
}
i=1;

return 1;
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YuvtoxTtixo Aévrpo:
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IMapdderypo 4: Aowr while pue sppwicsvpévr dour if-else

IInyaioc Kwouxoag:

public class whileif{
public int add(){
int 1=0;
String s=null;
String r="abc”;
i=1;
while (i <10){
if (s!=null){

i=1;
}
else {
i=0;
}
14+
}
i=1;
return 1;
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YuvtoxTtixo Aévrpo:
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IMapddeiypa 5: Aowy if-else pe sppwievuévn dowr do while

IInyaioc Kwouxoag:

public class ifdowhile2{
public int add(){
int 1=0;
String s=null;
String r="abc”;
if (s!l=null){

i=1;
do{
1++;

twhile (1 <10);
}
else{

1=0;
}

return 1;
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YuvtoxTtixo Aévrpo:
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IMapddeiypa 6: Aowy if-else pe spupwievpévn dowr while

IInyaioc Kwouxoag:

public class ifwhile{
public int add(){

int 1=0;
String s=null;
String r = "abc”;
if (s!l=null){
i+
while (1 <10){
i++;
}
i= 1;
}
else{
i = 0;
}
return 1;

o7
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YuvtoxTtixo Aévrpo:

String ="abc”;

o8
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Aopy emAoyng switch

ITnyoiog Kdoduxoag:

public int sw(int i){
int j=5;
switch (1){

case 0: j=0;

break;
case 1: j=1;

break ;
case 2: j=2;

break ;

default: j=-—1;

}

return j;

YuvtaxTixo Ag€vipo:

Yty dour| switch, av woylel yia tepintwor, exteheltar 0 xOOXAC TOU TNG AVTIOTOLYEL Xou UE
NV evtoAY) break 1 ot} Tou mpoyedupatog cuveyilel extodg Tng Boung emAoyig. AV ouwg
wa tepintwon dev toyvet, Yo mpénel va eEeTaoTEL av Loy VEL 1) AUECWLS ETOUEV (€4V UTEPYEL).
‘Onwe PAETOVYE GTO TOPOXATL CUVTOXTIXG OEVTEO, XdE xOUS0og TOL TEPLEYEL ULol TERITTWON,
€yet 800 moudid. To Be&i maudi (xdxxvo Béhoc) etvon 0 x6puPog pe v eviohy| tou Yo exteleoTEL
av oy el 1 ouyxexpévn nepintwon. To apiotepd Toudl (tpdowvo Bélog) eivar 0 xbuBoc mou
neptéyel Ty endpevn tepintwon (1 omofo Yo mpémel vo e€etactel av Bev woylel 1 Tpéyouca
nepintwon). E&aipeon anotekel n nepintwon default n onolo éyel ubvo éva maudi to omolo
elvon 0 x6ufoc pe v evitoln extéreons. Autd oupfaiver B1oTL Yetd Ty nepintwor default
oev axoloudel dAAn mepintwon. Ot xouPBol mou mepiéyouy tny evtolr ‘break’, xadde xou o
x6pfoc o onolog TEPIEYEL TNV EVIOAT TOL exTEAE(ToL 0 TNV Tepintwon default, €youv uoévo éva

Toudl To omolo elvon 0 x6ufoc mou Tepéyel To olufolo teppatiopol e dounhc emhoyhc (}).
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Kepdharo A’

TEKMHPIOQYXH THY E®APMOTHY I'TA TON
[IPOI'PAMMATIXTH

A’.1  Ou xAdoelg TOL NEPLEYEL O TN YOS XWOLXAS TNG E-
poppoYhe
H eqoppoyt) anoteleitar and d0o moxéta: 1) 1o naxéto javassist (to onolo nepiéyet tov nnyoio

%xWOWAL TNG o1 uTdpyoucag BiBAloUrxng javassist n onola yenowwomoleiton xutd x6pov TNV

eqopuoy xou 2) to naxéto jbvd to omolo anotehel Tov nuprva TN eopuoYhc.
To naxéto jbvd anoteieiton and tg e€rg xAdoelc:

e Main

e actionToPerform

e SourceCodeFileFilter

e AbstractSyntaxTree

e AbstractSyntaxTreeNode

e SymbolTable

e ReservedWordsPrinter

e BytecodeConversion
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e Java Conversion

A’.2  Ou xAdoelg 0TV AETTOUERELR TOUG

A’.2.1 H xAdorn Main

H »\don autr Pooixd dnuoupyel To ypopind TepiBdAlov Tng EQopuoyhc xat etvor 1 agetneio

yioe TV extéheon tng. Anotedelton and tig e€hg Yedddoug:

e Tr pédodo main(String[] args) n onola dnuroveyel To ypapxd nepBIANOV.

e T uédodo getFrame() n onoio emotpéget to avtixelyevo JFrame to onoio anotehel to

Topddupo NS EQUPUOYTC.

o T pédodo getTextArea() n onola emotpépet o avtxelyevo JTextArea to onolo me-

PLEYEL TOV TNYaio xOOxa TN XAdoNE Tou €xel EMAEEEL O YENOTNC.

e T uédodo getBytecodeTextArea() 1 onola emotpépel to avuxeiyevo JTextArea to

omolo mepLEyel T bytecodes tng xhdong mou €yel emAé€el o yproTng.

e Tr pédodo getAction() n onola emotpépet éva avtixeiyevo actionToPerform to onoio
ouctao Txd xodopilel T Yo yivel T oty mou o yerotng Ya nathoel To xouuni File

Selection.

A’.2.2 H xAdon SourceCodeFileFilter

H »hdon outy| enextelvel Ty xAdon javax.swing.filechooser.FileFilter xou @uitpdpel o apyela
Tou epgaviovion 6ToV YEHo TN UEGK TOU TopabpoL ETLAOYTC TNS XAJONG, WOTE VoL UTOREL Vol

Olhégel povo .java xou .class opyeio.

H »hdon auth) €xet to medio okFileExtensions to onolo mepiéyel Tic amodextéc xatoAhEelS

apyeiv xou Tic e€hg uedodoug:

e T yédodo accept(File file) n omolo eéyyer av éva apyeio elvar tOnou .java ¥ .class

OO TE VoL EUPoVIcTEL 0TO Toediupo ETAOYHC oy ElWY.

o Tnuédodo getDescription() n omola divel o mEpLypopr Twv amodextdy apyelwy (otny

Tepintwon pog 1 teptypopy| eivar “Java Source Code Files').
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A’.2.3 H xAdor actionToPerform

H »\don auth) viomotel tn dienopy) ActionListener xon xadopilel Tic mpdelg mou Vo yivouy
apotou o yenotng matrnoet to xouuni File Selection. Apywd, n uédodog actionPerformed
avahauBdver vo eugavioel 6tov yehoTn To mapdiupo emhoyric Tou opyeiou. Av o yproTng
emAé€el €va apyelo .java, eupavilel Tov myolo x@OA TNE XAJoNS 6TO UEIoTERO ToEEILEO
e EQapUOYNS xou TEhOC xahel T cuvdptnon convert ToBytecode tng xhdone BytecodeCo-
nversion 1 onola xdvel v petatpont| oe Bytecode. Av mdhl o yprotng emiéger éva apyelo
.class, xahetton 1 ouvdptnor convertToJava tng xAdorne JavaConversion 1 onola avohauSdvel
vo petateédel To bytecodes tng xAdong o mnyalo koo, H xhdon €yel xou Tic umdhoLTEg

uevodoue:

e getFilePath() n onolo emotpéget éva String to onolo nepléyel To LovondTt ToU ETAEY-

uévou apyelou.

e getParentFilePath() n onola emotpéger éva String to onolo mepiéyel To povondtt Tou

«YOVEX» TOL eTAEYUEVOL apyEloL.

. 4 4 Z . 7 Z 7
e getFileName() n onola emotpépel évo String to onolo neptéyel T0 dvoua Tou emhey-

uévou apyelou dlywe TNV xatdAnin Tou.

e getPackageName() n onolo emotpégper éva String to omolo mepiéyet To Gvopo Tou Ta-

%€T0u 670 onolo TepheleTon 1) XAdGOT).

e print(String line, Document docl) n omola avahouBdver o Tepintwon mov o yeRoTNe
Eyel emAECeL €va apyelo java, Vo eupavicel ToV TNYalo x®OXA GTO JPIGTERS TUAU TOU

Tapard POV TNS EPUPUOYTC.

A’.2.4 H x\dor BytecodeConversion

H »Adon auth eivon umebduvn yioo Ty epgdvion twv bytecodes tng xAdong mou mepiéyel to

emheypévo and tov yerotn apyelo (elte autd eivan .class eite autd elvon java).
H »hdon anotehelton and Tic €€hc pedodoug:
e compileSourceCode(Document doc) n onola e nepintwon mou o yprotne éyel emAéget

eva apyelo .java, petayAwttilel v emheydeioa xAdorn xdvovtag yerion tou compiler

javax.tools.compiler.
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e convertToBytecode(Document doc) 1 omofa xdvovtac yprion cuvapTAoenmy Tou javas-

sist «SwBdler» to .class apyelo xou to cupaviCer und TN popyr bytecodes oo Bell

ToEdiuEOo NS EQUPUOYTC.

e getNestedClassBytecodes(String name, Document doc) 1 onofo ovahoufBdver vor ey-
pavioel o bytecodes TwV EUPWAELPEVLV XAJCEWY TOL UTOREL VoL TEPLEYEL 1) ETUAEYUEVT)
am6 Tov yerioTn xAdor. Ilpénel va anocapnvioTel Ot 1 u€Yodog auTy| dpal AVUBEOULXAL.
Anhadi péoo 6To oy T yiveton Eavd xhfon Tne Gote vo xahugiel xou 1 TeplnTewon
OTNV OTOl0L €YOUHE EUPOAEUPEVT] XALOT| UECO TNV EPPWAEVUEVT XAdom NS emAeyVel-

cog xAdong.

A’.2.5 H xAdorn ReservedWordsPrinter
H »hdon arotehelton and Tic €€hc pedodoug:

e isKeyword(String word, char previous, char next) n omola eréyyet av pa héEn mou
e OlveTton w¢ Oplopa, eivon deoueupévn 1 oyl O éleyyog yiveton pe Bdon wa douy
dedouévemyv (JSet) n omola mepiéyer dhec g deopevpévee AéCelc e Yhwooog Java xou

ue Bdom Tov yopaxTthpo Tou TpoNYElTon AAAG X0l TOV YoRoXTHEA Tou ETeTal TS AEEnC.

e printLine(String line, Document doc) 1 onota avahoufBdver vor eggavicel 6To aploTe-
PO TAICLO XEWEVOU TN EQUQUOYTG IOl YRUUUT TOU TNyaiou XMOIXa TOU EMAEYUEVOU
am6 Tov Yenotn apyelov. H ypouur mpog eupdvion TEpVA we Oplopd GTNV CUVAETT-
on. H ouvdptnon eréyyel av undpyouy cuUUBOAOCEIREC GTNY TEEYOLUCN YEUUUT Xl TIC
epgaviCel ye moptoxahi yewuo. Emmiéoyv, 1 cuvdptnon xohdvtog Ty cuvdptnor isKe-
yword(String word, char previous, char next) ehéyyet tny Unopsn deopeupévev Aéewv

TNV TEEYOUCH YEUUUT Xat TIC e@avileL UE UTAE YpOUoL.

A’.2.6 H xAdorm SymbolTable

H »x\don auth neptéyet o dopr dedopévmv pe tny ovopaoia symbolTable tonouv (HashMap) n
omolo mepiéyel Oha Ta bytecodes xou Tic avtioTolyeg EVERYELEC XOU BEDOUEVA TTOU AVTLOTOLYOUY
oe autd. H xdie eyypapn tne dounc mepiéyet tnv ovouacio tou bytecode xou €vav mtivoxa Tou
Tepléyet 600 Tég tumou String. H mpdtn Twwr neprypdpel Ty evépyeio mou Yo yivel, dnhody

v cuvdptnom 1 omola Yo xAndel av o decompiler cuvavtroel To cuyxexpwévo bytecode. H
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0e0TeEEN T amoTeAEl To dedopévo To omolo Va yelpto el 1) cuvdpTtnon 1 onota Ya xAndel. To
0edopévo auTd, TEOGOLEILEL UE HEYOADTERN AETTOUERELN TNV EVERYELX 1) OToloL avTIo ToLyel G TO
ouyxexpévo bytecode. T'a mapdderyuo av o decompiler cuvavtfoel to bytecode iconst_1,
T6TE oUUPLVA PE TNV dour dedopévwy symbolTable, tne onolac 1 eyypoapn yio To avticTol-
xo bytecode eivar ("iconst_1”, new String[|[{”push”, "17}), t6te Ya npénet vo xhndel and
NV xAdom Tou avuinpocnnedel Tov decompiler, 1 cuvdptnon mou extelel TNV evépyela push
(dOnon oty otoifo tedecTEWY) xan va yenoylortoniel wg dedopévo oe authv ) Twh 1. To
0EBOUEVO OE AUTNY TNV TERITTWOT, ONAXDT| OE AUTO TO TUPADELYUA O AELIUOS 1, AVTITPOCWTEVEL
T0 ctowyelo 1o onolo Yo windel oty otoifa tehecTéwy. Av yio mapddetyyo wdhl o decompi-
ler cuvavtroel 1o bytecode fstore 2, t6te clugpwva pe v dour dedouévwy symbolTable,
e omoloc N eyypap Yl To aviiototyo bytecode eivon ("fstore_2”, new String[]{”store”,
"float” }), t6te Vo mpéner va xhnlel and v whdomn mou avtinpoownelel tov decompiler, 1
oLVEETNoT Tou exTeElEl TNV eVépyela store (amoVfixeuon TS o PETUBANTH) Xou VoL YpNotLo-
roinVel we dedouévo o authv 1 AéET float. To dedopévo oe authv TNV TeplnTwor, dnAadH
oe auTéd To Topdderyuo N AéEN float, avtimpoownelel Tov TOTO TN UETABANTAC TNy ontola Vo

yivel n anodfxevorn Tuhc.

A’.2.7 H xAdor JavaConversion

4 4 7 7 / Z 7
H »hdon auth etvor uredduvn yio Tnv yetotponr) Twv bytecodes tou emieypévou and Ttov

xenotn .class apyelou oe mnyoto x@owxo Java.

H »\dom arotekeiton omd tig e€nig pedodoug:

e convertToJava() n onolo xaheiton pévo av o ypriotne éxel emaédel éva .class apyei-
o xat gupavilel oTo aploTepd ToEdUEO TNG EPUPUOYNG TOV OXEAETO TNG XAAONG TOU
TepLéyel To .class opyelo, ta medla TNC %o TOUC OXEAETOUC OAWY TwV constructors xou
TV UeYOdwY TNC UTO TN pop®n TNyalou xwdwa Java, Ue TNV ¥eHoT CUVURTACEWY TNG
BBModxne javassist. Enlong, n cuvdptnon auty, avoxtd ta bytecodes xde uedodou
Tou Teptéyel To .class opyelo xar xohel T ouvdptnon disassembler (yio to bytecodes

x&e puedodou yweloTd), Mo Te Vo YivEL 1) UETUTROTTY TOUS GE Tyodo XMOLXaL.

e disassembler(List, JTextArea, List) n onolo avolowBdver vo petatpéder ta bytecodes
Tou €yel AdPel and tn cuvdptnor convertToJava oe mryolo xddwxa Java. Auto yiveto,
eZetdlovtag xdde bytecode ywploTd xou xAVOVTOC TIC AVAAOYES EVERYELES OVEAOYOL UE

Vv T Tou bytecode. H eneepyaocia evog bytecode yiveton ye Bdon v mpaypotixd
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Aettoupylo TOL avamoElo Td 1) VIO auTr olugwva e to Java Virtual Machine Speci-
fication. Anhad¥| yiveton uio tpocouolnwaon tng mpayuotixic Asttovpyiag tou bytecode

OO TE VoL XATOANEOVUE GTOV T YOO XWOXAL.

e pushAction() n omofo yeileton o bytecodes ta omola wdoldv wio T oty otolBa

TEAECTEWV.

e popAction() n onola yepiletan to bytecodes ta onolo amwdolv pror T amd v otolBa

TEAECTEWV.

e operationAction() n omofa yep{leton o bytecodes to omofor exteroy pia mpdén uetadd

000 TEAECTEWV.

e storeAction() n omofo yepileton ta bytecodes ta omola eivan unedYuva yior Ty anodh-

XEUCT| YL THNS OF Lol UETABANTY.

e castAction() n onola yewpileton To bytecodes ta omola eqopudlouv typecasting (ahhoryn

TOToV) oE évay apLiuo.

. 4 4 4 7 4 4 4
e newAction() n onoio yepileton o bytecode 1o onolo Snutoupyel évar véo avtixeipevo

wlag xAdomng.
e creationAction() n onola yewpileton o bytecodes to omola Snutovpyolv évay véo Tivaxa.

e mutliCreationAction() n onoio yewpileton o bytecode to omolo dnurovpyel Evay mohu-

dtdo Tarto Thvoa.

e swapAction() n onola yewiletoaw To bytecode 1o onolo avtodldooel T dedouéva Tou

Beloxovton oTic duo xopugaieg Véoeg 01N oTolBa TEAEGTEWY.

e singleOperationAction() n omofo yewileton ta bytecodes ta omofo epapudélovy tov

Teheo Y| dpvnong oe Evay TEAEGTEO.

e incrementAction() n onola yewileton to bytecode to onolo avZdver TNV T Ular LETO-
BANTAC xatd war oTodept] TY).
e lengthAction() n onoia yewileton to bytecode to onoio wiel to péyedoc evde mivaxa

o1 oTolfa TEAEOTEWV.

e instanceAction() n omofla yewpiletar To bytecode to omoio eréyyetl av éva avtixeluevo

elvon evog Soouévou TUToU.
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e throwAction() n onoia yewpiletaw to bytecode 1o omolo eppaviler wa eZaipeon 1 éva

CLOLINVIEA

e returnAction() n omoio yepileton o bytecodes ta onola emoTEEPOLY Wlar TWH 1 TNV

avopopd ot Eva avTixetuevo.

e getFieldAction() n onola yewpiletoan 1o bytecode 1o onolo goptdiver ot otoifor tehe-

COTEWVY €va and ToL TES{ EVOC AVTIXEUEVOL.

e putFieldAction() n omola yewiletaw 10 bytecode to onolo avodéter yio tun oe éva

nedlo evog avTIXELHEVOU.

e getStaticAction() n omola yepileton to bytecode to onoio wiel ot oTolBa TeEAEG TEWY

NV T VoS oTatxo) Tedlou.

e checkCastAction() n onola yepileton o bytecode 1o omolo eAéyyel av éva avtixeluevo

elvon evog Soouévou TuTou.

e invokeAction() n onola yepileton to bytecodes to omoior xoholv yror amhy) uédodo 1 pa

otatxr| uédodo 1 uio uédodo plag Slemapnc 1 pior ewdixy) uédodo wiag xhdomnc.

e ldcAction() n onola yewileton ta bytecodes ta omola wdolv 61N ot0ifor TEAEC TEWY

ahpoptdunTnd dedopéva Tou avtAoly and To constant pool.

e dupAction() n onola yewpileton ta bytecodes tor onolo oy LaTomolOUY avTiypody| plac A
0Lo TV ou Beloxovtar TNV xopuPT TS oTolBag TEAEGTEWY Xau TI¢ ToTto¥eToVY Elte

o TNV xopueY| Tng otolBac elte, 2, 3 1 oxdua xou 4 Véoelg xdte avdioya Ue To bytecode.

e synchronizeAction() n omola yeileton to bytecode to onolo ¥étel éva avtixeipevo oe

Aertovpyia napoxorolinone (monitor).

e desynchronizeAction() n onola yewileton 1o bytecode to onoio otopatd tn ddixacia

Topaxohoinong evée avtixelwévou (monitor).

e switchAction() n onola yewpiletoan ta bytecodes to onola UAomooVY 1 Sour| emAoYHC

switch.

e branchAction() n onola yewileton to bytecodes o onolor LAoToOWOY TN Sour| enAoYHe

if - else if - else N} Ti¢ Bopéc enavdindmne while xou do - while.
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e setCurrentDoWhileNode(int branchValue, StringBuilder logicalOperator) n onoio €i-
vou e BondnTiny cuvdptnon 1 omolo xaAeltar and TNV cuvdetnorn branchAction 6tov
vy vwpeto Tel amd tov ahyoprduo ott utdpyet wo dour) do-while. Xuyxexpiéva, 1 ou-
vépTtnon avokouBdver vo evtonicel v 9éon otny onola Yo tonovetniel o x6uBoc Tou
ouvToxTixoL dévtpou o onolog Ya meptéyet Ty éxgppoon “do{” n onola onuatodotel Tnv

oY) Tne dourc do-while.

e createLoopNode(AbstractSyntaxTreeNode currentNode, int branchValue) n onola
elvow wa Bondnuins| cuvdptnomn 1 ool xaAelton and Ty cuvdptnor branchAction dtav
avoryvwetoTel and tov alyoprduo otl umdpyel por dopr) do-while.  Xuyxexpwuéva, 1
oLVAETNOT avaAoPBAVEL Vo BNULOUEYNOEL X Vou TOTOYETAOEL GTO GUVTAXTIXG BEVTPO
Tov Véo x6ufo mou avticTolyel oty évopdn e dourc do-while. O véog autdg x6uPog
Teptéyel we dedopévo TNy éxgpoon “do{” n omola onuatodotel TV apyf woc Sourc
do-while.

e setDoWhileNodeData(AbstractSyntaxTreeNode currentNode, String data, String lo-
gicalOperator) 1 onolo etvon pror Bondntiny| cuvdptnon n omola xoetton and TV cuVdpE-
tnon branchAction étav avoyvwpelotel and tov ahyderduo otl undpyetl wa dour do-
while. Yuyxexpwéva, 1 cuvdptnon anodnxelel oTov xOUBo TOU GUVTAXTIXOU BEVTEOU
TOL AVAXEL G TNV GUVUTXY TepUaTIoNoU TN douric do-while, Tov avticToryo mryalo x@-

OLxoL.

e findDoWhileNode(AbstractSyntaxTreeNode temp, AbstractSyntaxTreeNode curre-
ntNode) n onolo eivar o Bondntind) cuvdptnon 1 omola xakeiton and Y cuvdptnom
createLoopNode otav ypetaotel vo eviomioTel 610 cUYTIXTIXG BEVTEO €vag NoN uTdp-
YWV x0UPog o onolog Lo TEPA Amd EAEYYOUC TPOXUTTEL OTL AUTOG OEV AVAXEL TEAXA O

dopn do-while xou Yo mpémer cuvende var ahhayBolv To amovnxevuéva dedouéva Tou.

e setCurrentIfNode(int branchValue, StringBuilder logicalOperator, StringBuilder le-
ftBracket, StringBuilder rightBracket) n omola eivon o Borintins| cuvdptnon n onoio
xahettow and v cuvdptnon branchAction étav avayvoplotel and tov alyopriuo ot
umdpyel wa dour) unddeone. H ouvdptnon avaloufdver vo cuvdéoel Tov véo xoufo 6to
ouvtaxTixo 6évtpo. H ouvdptnon xaleltar emlong xou 6tay o alyoprduog evtonilel ot
UTdpyel por cuvixn 1 omola Thavoy vor avixel oe Wiar HOT undpyouoa dour if. 3u-
YHEXQWEVQL, 1) GUVEETNOT ovVoAopBAvVEL Vo eVTOTGEL ToV XOUPo oTov omolo Yo TeEnel va

amoUnxeutel 1 véa cuVITXY. LNUEWWVETHL OTL 0 XOUBOC AUTOS TEPLEYEL NON Lot GUVITXT)
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if emouévie 1 véa cuvinun Yo tpoctedel ye Ty ypnon evoc hoywol TEAETTY.

e branchNodeConcatenation(int branchValue) n onoia eivou pia Bondnties cuvdetnon n
omola xohelton and tic ouvapthoelg setCurrentIfNode xou set CurrentDoWhileNode xou
0 pOAOG NG elval var cuVEVGOGEL 600 xOUBOUE TOU GUVTAXTIXOU BEVTPOU TOU TEPLEYOLY
amoOnxevuéveg cuviixeg if 1 do-while avtiotorya. O alydprduog €yel evtonioel ot
aUTES oL GLVITXES AVHXOLY G TNV (Bla EVTOAT) UTdVEOTC 1) ETAVEANPNE OTOTE 1) GLVAETNOT

oVOAOBAVEL T CUVEVKOT) TOUC.

e containsGotoStatement(int branchValue, int previousBranchValue) n onola etvan pa
Bonintxn ocuvdptnon 1 onola xoeiton and Ty cuvdptnon setCurrentIfNode. O pdrog
aUTAG TNG ouvdpTnong elvar va evtoricel av 6TIC evioAég bytecode umdpyel 1 evioln
goto mpoxeWEvou va eVToTioToOY TavES BopéC UTOVEDTC 1) TEQITTAOEL GTIS OTOlES

Yo mpémer va yivel cuVEVman xOUPwy Tou TEpLEyouy amodnxeuuéves cuVITxeS if.

e inverseRelationalOperator(String operator) n omofa eivor pior Bondntins cuvdptnon n
omola xohelton and Tic cuvoptroelc setlfNodeData xat branchAction xou o péhog tng
elvon var avTloTeédel Toug oyeatoxols teheatéc. Auth 1 cuvdpTnor yeedleTon yloti ot
evIoAéc bytecode mou avtioTolyoly ce Souéc undUeoTE €YouV WS TEAECTY TOV avTi-
GTPOYO amd AUTOY TTOL EYOLVY oL EVTOAES if mou Toug avtioToryoly. H cuvirxrn dnhadn
oe Wwa evioAr) unoldeong bytecode, delyver note 6ev Yo exteresTOOV OL EVIOAEG TOU
Beloxovton evtdg tou block unddeone. Avurdétne, o cuvinxn unddeone otov Tyolo
%O, Octyvel mote Yo exteAecToOV oL evioAég mou PBoloxovton péoa oto block trng

unodeone. o autdv Tov Adyo ypetdleton Xou 1) AVTIOTEORT] TV CYECLIXWY TEAEC TV,

e setIfNodeData(AbstractSyntaxTreeNode currentNode, String data, String logicalO-
perator) n omola eivon pa Bondnuiny cuvdptnon n onolo xahelton ond TIC CUVAPTHOELS
branchNodeConcatenation xo branchAction. O pdhog autrc tng cuvdpetnong sivan va
amodnxedoeL Ta OEBOPEVA GTOV XOUBO TOU GUVTAXTIXOU BEVTPOU TOU AVTITROCKWTEVEL T1)

cuvifxn Tng doprg urddeong.

e calculatePC(String bytecode, String currentInstruction, int currentPC) n onofa ei-
vou e BondnTind) cuvdptnon 1 omolo xakelton and TN cuvdptnor printMethod xaddg
xou a6 Ty ouvdptnon convertToBytecode(Document doc) tne xAdone Bytecode Co-
nversion. Auti n cuvdptnon emoTeéget yia xdde eviohr bytecode wia axéponar T M

omola avtio Totyel 6ToV amoUNUEUTIXG YOPO oL XatahoufBdvel (e povdda Yétpnong to
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byte). Me autdy tov tpdno, n uédodoc convertToBytecode eivar oe Véon va unohoyioet
Tov program counter mou avTioTtolyel oe xdde eviolr) bytecode xou va Tov gugavicel

QLo TERPSL TNG.

e printMethod(CtClass cc, ClassPool c¢p, MethodInfo minfo, Document doc, Boolean
isConstructor, String className) n onola elvor uredduvn Yy TNV eupdvion Tou Tn-
yodou xOOWXA UAG CUVEETNONG TNG ETMAEYUEVNS Amd TOV YeNo TN XAAGNS GTO YRAUPXO

TepBAAAOY NG EQUOUOYTC.

e escapeCharacters(String value) 1 omnofo efvon o Bondntixy cuvdptnon n omolo xo-
Aeftonw and ) ouvdptnon ldcAction. ‘Otav xaheiton 1 ouvdptnon ldcAction, wieito
war oAgoerdunTed) Ty oty otolBa TEAecTéwy. AuTh 1 odgoprdunTixd Ty uropel va
TeptéyeL yopaxthpes dopuyhc (escape characters) ot Tnv nepinTwon auTh épyeTon Vol
xa\UeL 1 ouvdptnon escapeCharacters xodog oL YoEAXTHPES SLaPUYHC ATATOVY ELOLXO

YELRLOUO.

e genericsHandling(int numOfArgs) n onola etvon wio Bondntins cuvdptnon n onolo xo-
Aelton amd v cuvdptnon invokeAction. Auty 1 cuvdptnon yeiplleTton TOUG TOEAUUERL-

x00¢ TOToUC Bedopévmy (generics).

A’.2.8 H xAdorn AbstractSyntaxTreeNode

Auth 1 xhdon avuinpocwredel Tov x6pfo Tou cuVTUXTIXOL Bevipou. Ot uedddol amd Tic omoleg

anoteieitan lvon ot constructors xou ot pédodol set xar get Twv TeEdiwy.

A’.2.9 H xAdorn AbstractSyntaxTree

Avuth n x\don avtitpoownedel To cUVTAXTIXG Bévtpo. Extdc and tov constructor xou Tig

ued6doug set xou get 1 xhdon nepiéyel xan Tig e€hg Yedddoug:

e addNode(Stack <AbstractSyntaxTreeNode[]>branchNodeStack, AbstractSyntaxTre-
eNode currentNode, AbstractSyntaxTreeNode newNode, int currentPC) n onota tpo-

oVETeL €vay VEO xOUBO GTO CUVTUXTIXG OEVTEO.

e findNode(AbstractSyntaxTreeNode root, int pcValue) n onoio evtonilet 6to cuvta-

TG BEVTPO Evay xOUBo UE Uior CUYXEXPWEVY TIUn program counter.
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. 7 4 7 7
e printTree(Document doc) n omola epugoviler to nepLE)OUEVO TV XOUPWVY TOU CUVTA-

ATOV BEVTPOU.

e popNode(Stack nodeStack) n onoia eivon pior Bondnuxr cuvdptnon n onolo xaheiton
am6 TNy ouvdptnor printTree xou anwdel and wa oTolBo Tou TepLEyel amoUnxeLUEvoug

x6ufouc Tou BEVTEOUL, Tov XOUfo Tou PeloxeTol TNV xopLYN TNC.

e correctBranchNodeData(AbstractSyntaxTreeNode currentNode) 1 omofo eivan pia forn-
Ynunr) ouvdetnon 1 onola xakeltan amd TNy cuvdptnon printTree xau mpoyuatonoLEl
0L0pUNOCES OTOV TNYOLO XWOXA TEOG EUPAVICT] XL CUYXEXQULEV TEOCUETEL TUYOV To-

ceviéaelc mou Aeinouv.

e optimizeBranchNodeData(AbstractSyntaxTreeNode currentNode) 1 omofo eivan pia
Bondntxn ocuvdetnon n omola xahelton and Ty cuvdpetnon printTree xou €yel we oTdH)O
VoL BEATIOOEL TOV TNYao XWBXA TEOC EUPEVION) XOUL CUYXEXPLUEVOL VoL Blorypdiel TepLTTég

TapeEVUETELC.



Kepdharo E’

0 AAT'OPIGMOX

T0 xePdAoto autd Yo avaAbooupue Ta xOpla onueior Tou alyopituou dnutoveyiog

Tou hoylouxol JBVD.

E’.1 H BiBAodrxn Javassist

H BBaodnyn Javassist elvon éva xoutl epyareiwy 1o omolo Bacileton otny avoxhacTixy -
oot e Java xan Bondd otnv avdntudn uetageactody bytecodes. Eivou war Bifhiodnixm
e Java vl v tpomonoinom apyelowy class xatd T SLdpxela TNE UETAYAWTTIONS TOUS 1) TNG
popTwong Toug. Avtideta ye dhheg Mot xeg mou dev Bacilovton o TNy avdxhaoT), ETITEETEL
oToug YeNOTES Vo Teplypdouy TV Tpomonoinon mou YEAOLY Vo TETOYOUV UE EVIOAEC LN
hoU emmédov. AuTd onuolvel 0Tl oL YeHoTES eV YEEWICETAL VoL £YOUV AETTOUERY| YVOOT TWV

bytecodes 1 tn¢ ecwtepinic dounc Twv apyeinv class tne Java.

Ou yeroteg e PBhotxne Javassist umopolv va petotpédouy éva apyelo class oe Slopdpnvy
TUTWY AVTIXEUEVOL ToL OTIoloL AvamoElo ToUY Wit XAdom, €var tedio 1 pio uédodo. Autd To Yeto-
dedopéval lvor 6T CLUVEYELN TPOCBACUIN Yol UETACY NUATIONS xau enelepyacio. H ewcorywyy
Y10 TOEABELYUOL ULOG UTEROLETAPHC 1) EVOS VEOU TES{OU X.0.X. OF WLl XAACT), TEAYUATOTOLEITOL
HECW TNG TEOTOTOINCNEC AUTAY TwV AVTXEWEVLY. O odharyég mou yivovTtar o auTd T UeTo-
avTixelpeva yetagpedlovton TeAxd o Tpomonoioele Tou apyeiou class étol dote va enéldel
xaL 1 Tpononoinon Tou oplogol TN xhdong. Ao tn otiyur) mou 1 PiAodrxn Javassist dev
ex¥€tel oUTe eppavilel Tic e0nTEPES Bopég Bedouévmy Tou Tepléyoval ot éva apyelo class,

OTWS Yol TUEAOELY U €Var G ToLyElo Tou constant pool 1| 1) Sour| Twv TANEOPOELOY uLag ueVddou,

72
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oL YPHOTES UTOEOUV VL TNV YPNOWOTONOOoLY Blym VoL €Y0UV YVHOOT TOL Vo apopd T apyeia

class tn¢ Java 1| Ta bytecodes.

H Bihodfxn Javassist emitpénel 6ToUC YPNOTEC VO TPOTOTOLACOUY TO WU Wag HEVEBoU.
Mo va amogeuydoiy tpoifuata anddoorng, n Javassist evnuepdvel Toug yeNoTec OGOV apopd

10 T6TE Yo mparypatonotdoly Acttoupyieg avoxhao TIXEC.

Alvovtog éva topdderyuo Asttovpyiag tng BiBhodrinme, ag avagpépouue to avtixeipevo CtClass
70 omolo Topéyeton and TN Javassist TEoxEWEVOL Vo AVATOPAC THCEL ULol XAAoT EVOS apyEiou
class. ITpoogépel oyeddy TNV (Bl AettoupydTNnTaL PE TNV xhdor java.lang.Class tou Booixo
APT avéxhaone. T napdderypa, n uédodoc getName 1 omola elvor SnAouévn otny xAdon
CtClass emotpépel T0 dvopa Tne xAdong, 1 wédodog getSuperclass emoTpégel o avTixel-
uevo CtClass to onolo avanopiotd tnv unepxhdon. Ou yédodor getFields, getMethods, xou
getConstructors emotpégouv avtxeipeva CtField, CtMethod xou CtConstructor to omoia o-
vomoplo oLy media, uedddoug xa constructors avtiotorya. To avtixelueva autd etvan avéhoyo
ue ta avtixelyeva java.lang.reflect.Field, Method, xou Constructor. Iapéyouv didgpopeg ue-
Y680ue, 6Twe ol getName xou getType mou yenowedouy otny emiewenoT 0plou®y dlaPoewY
HEA®Y urog xhdong. Avtideto e to Baowd API, 1 Javassist emitpénet 6ToUC TEOYEOUUATIO TES
TNV AAAXYY) TOV 0RLOUOY TwV XAACEWY dlapécou avtixeyévwy CtClass xat cuVIPOY XAACEWY.
I mopdderyua, 1 wédodog setSuperclass tng xhdong CtClass ahhdlel Ty unEpxAdon Wiog
xhdone. H pédodoc addMethod npocidéter pia véa pédodo otny xhdorn. O oploude tng véag
uedodou diveton o€ LOPPT| AVTIXEWEVOL String Tou avamAELOTA TO XEEVO TOU TNYUOUL XWBL-
xa. H Javassist petaylottilel tov mnyoio xdowa oe bytecode eni témou xou tov npocdétel
oo apyelo class. H uédodoc addField npocidéter éva véo medlo. Aéyeton xeluevo mnyaiou
OO0 TOU OVOTUELOTA TNV apyix’| Ty Tou medlouv. H Javassist petorylwttiler tov nnyaio
AWOXOL XL TOV ELGAYEL 0TO oA Tou constructor €tol wote va apycornowniel o tedlo. H
uédodoc setName tng xAdone CtClass arldlel To dvopa Tne xhdong. Ipoxewwévou va undpyet
CUVETELY, PEPIXEC UEVoDOL OTwe 1 setName mpayuatonololy TEPIGCOTERES EVEQYELES ATO TO
vor oAGCouv amhd éva edio 1) Eva yopoxtTneloTixd oe éva apyeio class. o mopdderyuo, N
uédodoc setName avtixadotd 10 VEo dvoua Tng xAdong omoudnnote eppaviletol GTOV 0ploud
e xhdong. Ot epgavicelc Tou ToAto) oVOUATOS TNE XAAONE OE UTOYEAUPES UEVOBMY ahhdlouv

enione. [10]
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E.2 To yepapwxd nepifBdAlov

H »idon n omnola elvon unedduvn yla ) Syulovpylor Tou ypapixol mepBdAlOVTOC Elvor 1
Main. Ilpoxewévou va dwopoppwiel o ypapnd mepBdhhoy, apyixd drnutovpyeiton €var Thal-
oo (JFrame) tou omolov ot Swotdoeic dev unopotv vo yetoBAndolv and tov yehoTtn e
epappoyrc. To mhalolo autd ouclactixd elvar To Tapdiupo TG e@apUoYYg, To omolo dEYETUL
v eloodo xou tar anoteAéopata UeTd TNV enelepyaocia. O Tithog mou divetan oTo Thaicio
aut6 elvan “JBVD - Java Bytecode Viewer & Decompiler - Developed By Nicole Tryfona”.
Y10 mhalolo autd, avtiototyileton uio dour) mou xadopllel Tn Swowdppnaon tou. H dour auth
avatidetar 0To TAAlolo Y€ow TNg dnuiovpyiag evog véou ctiypotinou tne xAdone GridBa-
gLayout. H x\don GridBagLayout eivon Boaocixd évag Sloyetptotrg yeapixol tepi3dihovtog
o omolog Tonovetel Tar avtixeipeva and tor onola anapTileton TO Yeupixd TEPBAAAOY oE Eval
TAEYUO YRUUUOV %ol CTNAGDY. XTN cLVEYELR, Teoolétoupe oto ottypodtuno GridBagLayout
Tou dnulovpyeiton, 800 amodéxTes Tepleyopévou (containers) ot omolol eivor oTiypdTUTY TNG
x\done JPanel. Kdie éva and autd ta JPanel €youv diactdoeic 500,500 xon tepiéyouy anod
war Teploy ) xeyévou mou ebvan otiypiétuno e xAdong JTextArea. To éva JPanel éyel tny
ovopacio ‘Class Source Code’ xou mepléyel Tov mnyaio xooxa TS XAAONG TOU AVUAVETAL.
To diho JPanel €yl tov titho ‘Class Bytecode’ xou mepiéyet ta bytecodes tng xAdone mou
avordeton. Kdde wa amd Tic meployée xetuévou dev emtpenet xaula ahhayr) 6To TEQLEYOV OE
authyv xelpevo (is not editable) xou neptéyet xou undpec xOhong oL onoleg eugpaviloviar auéowe
Oty To TEPLEY OV XEUEVO EETEPVE TIC OLUCTACELS TN TEPLOY NS XEWEVOU GTNV OTOlol OVAXEL.

Ou umdipeg xOMoNE dNpouEYoLYVTL PECW CGTUYWOTUTWY TN xAdong JScrollPanel.

Kdtw and Tic meployée xewévou, mpootideton xon €var xouuni Yéow tou omolou o YeRoTng
€yeL TN duvatodTnTa va emhégel To apyeto mpog avdiuor. To xouunt autd dnuiovpyelton Yyéow
otypotonou tng xAdong JButton xou €xel titho ‘File Selection™ Molig o ypfotng natroet
autd To xouuti evepyornotelton évag ActionListener o onolog npotélnxe oto xouuni Hote 1
eopuoYY| vo avTthauBdveTton ToTe 0 Yo tng matd to xouunl. O ActionListener otn cuvéyewa

ueTapépEL Tov EAeYY0 oTnVY xhdor actionToPerform.

H »hdon actionToPerform xadopilel tny evépyela mou Yo yiver avdhoya ye to apyeio mou Yo
emAéZel 0 yeNoTNG. LUYXEXPWEVA, N xAdon auTh elvon uTebuvn Yo TNV eUPAVIoT EVOC To-
podUpou BlaAdYou PEGE TOu OTolou 0 YEHOTNG IAANAETOPE Xan ETAEYEL TO apyelo Tou. Autd
EMTLUY Y AvVETOL YECWL TN dnuovpyloc evog otiywotinou tng xhdone JFileChooser. Ta apyeio

mou ebvan Slodéoida Tpog emAoYT| amd Tov YeroTn gLhTedpovTal and TNy xhdon SourceCode-
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FileFilter n onolo mepiéyel tn pédodo accept mou eréyyel éva mpog €va Ta apyeio Tou YeHo TN
xan T eppaviCel oto mopddupo ETAOYNC av xon UOVO av €xouv xotdAnin java 1) .class 1 etvan
pdxchol. "Totepa, av 0 yeHoTne emAELeL €va apyeio Ue xatdAnin .java T6te 0 o mnyotog
xwOWxog epavileton autoLolog OTwe oxplBne elvar 6To apyeio mou enéiee o yproTng, TNy
neptoy ) xeévou Class Source Code xou tov €heyyo avaroufdver n xidon BytecodeConver-
sion 71 omolo Yo xdver ToUC amaPALTNTOUC LUTOAOYIOHOUS (G TE VoL ERPavicToly Ta bytecodes
e xhdong otnv meploy xewwévou Class Bytecode. Av amd tnv dAAn mAcupd emieyel éva
apyeto pe xatdinén .class, n xidon JavaConversion ovolopfdver va xdvel To decompilation
Tou opyetou xou va eugavicel Tov mnyaio xwdo oty teployn xeévou Class Source Code
eve 1 xAdor BytecodeConversion avohaudvel va epugavicet to bytecodes mou mepléyovton

oo class apyeio oty neployt| xewévou Class Bytecode. [11]

E’.3 H Aswtovpyio Tou bytecode viewer

H hertovpyia tou bytecode viewer opiletan oty xAdon BytecodeConversion. O bytecode
viewer déyeton w¢ eloodo elte apyela class ta onola ewvon €towa mpog avdiuot eite apyel-
o java Tta omola Yo TEETEL TEWTA VO UETAYAWTTIOTOUY TEOXEWEVOU Vo avokudolyv. Av o
Xerotne hoinov emhéel €va apyelo java TOTE 1) EQupUOYYH 0NV cuvdpTtnoy compileSource-
Code(Document doc) avohopfdver vor to petayAottioet xat vo Topdyel o apyeio class mou
TOU AVTIOTOLYEL YENOLIOTOLOVTUG TOV BAOLXO UETAYAWTTIOTH) TOU TPOGYEREL 1 YAOOGA java.
O petayhwttiotic autode xaheltar péow tne ouvdptnone getSystemJavaCompiler() tne x\d-
onc ToolProvider n onola emoteépel éva avtixeipevo JavaCompiler. O bytecode viewer
vetayhwttilel eniong xon OAeg TIC xAAOELC antd TI onoleg e€apTAToL 1) XAJOY ToU €yEl eTAEEEL
0 YPHOTNS TEOC avdhua. Av dnhadt) o TNV xhdom Tou €yl eTAEEEL O YEHOTNG Elvot SNAWUEVO
EVOL AVTIXEUEVO ULag GAATS xAdoTg o Bev avixel o€ xopio antd Tic BBAodxes TN java toTe
emPBAAAETOL Vo UETOYAWTTIOTEL xou auTH| 1) xhdom. O tpdémog ue Tov omolo o bytecode viewer
avThouBaveTan Ti EEUPTAOELS TV XAACEWY ElVoL OEXETA omAOC: UeTAYAWTTILEL ETOVOANTTIXG
NV xAdom Tou eTEREEE 0 YEHoTNG UEYPL Vo Uny epgovileton TAEoV o@dhua Tou v oyeTileTtan
ue v Eaew)m oplouol xhdong. To opdiuata mou eupaviCovion xaTd TN HETUYADTTION GUA-
Aéyovton amd TNV EopUoYY| u€ow tNne dfAwong evog DiagnosticCollector xan tnv xhion tng
pedédou tou getDiagnostics(). Otav o yetayhwttiothc evionilel ott Aeinet o oploude yiog
x\done enetyelpel vo Beel To opyelo oplool TS 610 TOXETO GTO OTOl0 AVAXEL 1) ETLAEYUEVT

amd Tov YeHoTn xhdor. Av 1 xhdon Beedel tote 1 Bradixacior cuveyiletar eved av dev Peelel
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autd onualver 6Tt et yivel Addog amd To Yo Tn xou 1) YetaryAwTTion ebvar adlvarr. Eniong,
av EVTOTUOTOOY SAAaL GUVTUXTIXG AdUT), 1) OLodaciar UETAYADTTIONG ATOTUYYAVEL OTILS Elvan

PUOIXO.

Aol ohoxhnpwiel 1 Swadixooion Tne yetoryhdttiong (oe nepintwon mov o yeRotne emhéel
éva apyeio java), o éAeyyoc TG EQopUOYTc peTapépetal oTny cuvdptnor convertToByteco-
de(Document doc). Auth n cuvdptnon avahopfdver vo epgavioer Tic TANPOYOpIESC XaL Ta
bytecodes tnc xAdong tou apyciou mou €yel emiéel o yenotne. Ilpwv EexwvAoel n Sodixo-
ola Tng avdyvwong tou apyelou .class, n ooy dnuoveYel Evar oTIYULOTUTO TNG XAAoNG
ClassPool tn¢ iBhodrixne javassist. H xhdon autr avanopiotd 10 6OVOAO TV XAACEWY TOU
XenoulomololvToL Xatd TNy avdiuon evog class apyeiou. To chvoro autd mpocdiopiletan uéow
TOU JOVOTATION Tou dpyelou Tou €0woe we elcodo otV equpuoyt o Yernotng. Ev cuveyela,
onuovpyettar éva ottypldtuno g xhdong CtClass to omolo avanopiotd TNV ¥AdoT ou eivon
oniwuévn oo class apyeio. H npdofoocr otic mAnpogopieg tou class apyciou amoxtdron oué-
owe UeTd Ty xAon e pedddou getClassFile() tne xhdone CtClass. H xhfion tne uedédou
auTHg emoTEEPEL évar aTiyLotuno Tng xAdong ClassFile. H xhdon auty| napéyel uedodoug yia
TNV TEOOTEAACT| OTOLICONTOTE TANEOYORLAG TOL aPopEd Tar Tedla, Ti¢ uedddoug, Toug constru-
ctors x.0.x. mou eivon dnhwuéva oo class apycto. O tpdTeg TANpoYopics Tic onoleg eupavilel
1 eapuoy etvor ot Major Version, Minor Version, Superclass xoaw Modifiers. Ou tAnpogopieg
QUTEC OMOXTMOVTOL EUXOAA XOADVTOS TG ouvapthoelc getMajorVersion(), getMinorVersion(),

getSuperclass() o getAccessFlags() tne xhdone ClassFile avtiotouyo.

"YTotepa, n ouvdptnon getFields() tne xhdone ClassFile diver dha tar mediar mou ebvan Snhwuéva
oo apyelo class xou 1 egapuoyt| o anovnxevel oe o AMota. To medio tne Ao tag petatpéno-
vl apéowe petd oe avuxelpeva FieldInfo ye typecasting, to omoio xaholv Tic cuvapthoelc
getName(), getDescriptor() ot omofec emotpépouy to dvopa xar tov descriptor tou xdle
nediov. Ot mhnpogdpiec npdofacne evic nediou, divovta and tn cuvdptnon getAccessFlags()

¢ xAdorne FieldInfo.

Agol eugoaviotody ta medla, 1 eopuoyr) avohouBdver vo eugavioel TiC Slemapég TIC omoleg
uhoTolel 1 xhdom mou elvon dSnAwUévn oTo class apyelo. Autd emTUYYAVETUL UE TNV XAHOT TNG

ouvdptnone getInterfaces() e xhdong ClassFile.

Y ouvéyela, n pédodoc getMethods() tne xAdong ClassFile emotpéger dhec tic pedodoug
Tou apyelou class. H eqapuoyn tig amodnxedel oe wa Aloto. Kdde nedlo tne AMotag pete-

TeéneTon e typecasting oe éva avtxelyevo MethodInfo to onolo nepiéyel mAnpogopiec yio
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v pédodo mou avoropotd. O cuvaptiioec getName() xou getDescriptor() emotpépouy to
ovoua xou Tov descriptor tng xdie puevdoou. T v emiteuydel duwe n mpdclacr oe dAkeg
Barditepeg mANPOYopleg oL apopoLY Tic uedodouc emPBAiheTon Vo dnuiovpynUel GTLYULOTU-
mo tnc xhdone CodeAttribute. To oTiyutétuno autd dnulovpyeital XOAOVTAG Tr CLVAETNOT
getCodeAttribute() tne xAdone MethodInfo. Auth n Swoduxacio yiveton yio xdde yédodo
yiae Ty onolo B€houpe va avolbooupe Baditepa. H xhdon howndv CodeAttribute yéow twv
uedodwv tne getMaxStack(), getMaxLocals() xou getExceptionTable().size() poac diver tig
Thneogoplec max stack, max locals xou catch blocks av n uédodoc BéBoua dev elvon abstract.
O mAnpogopiec mpdofacne tne uedddou, divovton and tn cuvdptnon getAccessFlags() tne
x\done MethodInfo. O enduevog 6tody0¢ TNE e@apuoyic apol anoxTAoeL TpdoPBacn ot auTég
T TAnpogopleg elvon vo eugavicel T bytecodes tng xdde pedddou. T va yiver autd Yo
mpEnel vo anoxtniel tpdoucr ot dour constant pool mou amodnxedel Tée xon cTadepEg
Tou yenoyonoolvion and T Yevodous. H mpdofacr amoxtdton ToA) ebxoha ue tnv xhfom
e pedddou getConstPool() tne xhdone MethodInfo, n onolo emotpégel éva oTryutdTUTO
¢ xAdong ConstPool. Extog autol, 1 egopuoyt| TeEnel vor SNuLoupyoet xon Vol GTLyULo-
wno g xAdone Codelterator, xdt To onolo emTuyydveL uE TNV XAON TNG CUVAETNONGC
iterator() tnc »xhdonc CodeAttribute. To avtixeiyevo g xhdone Codelterator Siotpéyet
Hlo Teog W Tic evToAég bytecode tng pueddoou. ‘Etot xdlde eviolr) Tunwveton 6To mopdupo
e eQapuoyNc xou ouyxexpéva otny neptoyr) Class Bytecode, ue tn fordeia tne pedddou
instructionString(CodelteratorInstance, current index of Codelterator istance, constant

pool) e otatxic xhdone InstructionPrinter.

Me napbuolo tpomo eugaviCovton xou ta bytecodes twv constructors. Luyxexpiuéva, TewT
evépyewa elvon 1 xhforn tne uedodou getDeclaredConstructors() g xhdone CtClass. H pé-
Yodog auTh emoTeépel €vay mivaxa aviixeéveoy CtConstructor, to omola avanaplotoLy To
x&de €vo amd €vay constructor. I vo emiteuydel 1 npdcBacn oTic TAnpogoplec evoc con-
structor, to enduevo PBripa eivar xdde avtixeipevo CtConstructor vo xaréoel tn pédodo ge-
tMethodInfo(), n onola émwe xou 0NV TEPiTTWON TWY ATAGY YEVOBWY EMOTEEPEL AvVTIXE(UEVA
MethodInfo ta onola tepiéyouy Oheg Ti¢ anapaitnteg TAnpogopies. H epgdvion twv bytecodes
yivetan pe Tov (Blo TpoTo Tou YiveTon xou o TIC anAég uedodous. Anhadh ue dAko Aoy, apyixd
yivetaw xhion tne pedodou getConstPool() tne xhdone MethodInfo, n onola emotpéget Eva
otypotuno tne xAdong ConstPool xou dnutovpyeiton dotepa xou Eval GTLYUOTUTO TNG XAAONG
Codelterator yéow x\ione tne ouvdptnone iterator() tne xhdone CodeAttribute. To avti-
xetpevo e xhdong Codelterator diatpéyet pia mpog Wi Ti¢ eviolég bytecode tng uedddou.
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‘Etol xdie eviohr) Tun®VETOL 0TO ToedUpo TNS EPAUPUOYNC XAl CUYXEXPWEVA GTNV TEPLOYN
Class Bytecode, ye tn Borjdeia tne pedodou instructionString(CodelteratorInstance, cur-

rent index of Codelterator istance, constant pool) tne otatxrc xAdone InstructionPrinter.

H eqopuoyt péow tne ouvdptnone getNestedClassBytecodes(String name,Document doc)
¢ xhdone BytecodeConversion, eugavilet oaxdua xou ta bytecodes odhd xou Oheg TiC TAN-
popopleg mou oyetilovion e TIC EUPOAEUPEVES XAAOES. Ol EUPOAEUUEVES XAACELS IOV Elvon
Onhwuévee oo class apyelo amoxTdvToL TOAD €0x0A xohdVTog 1 cuvdptnor getNestedClas-
ses() e xhdone CtClass n onola emotpéger évay mivaxa ovuxeévov CtClass ta omola
AVOTOELO TOVUY Amd Lol ELPWAELPEVT xAdoT To xadéva. H Bradixactio mou axolouvdeitar mpoxel-
HEVOU VoL EUPAVIO TOVY OL YEVIXEC TTANROOopieg, To Tedlar, oL p€dodot, oL BLETAPES TOU LAOTIOLOUY
Ol EUPWAEUPEVES XAAoELS %o oL constructors eivon oxp3a¢ 1 (Blar dladixacta Tou TepLyEdpnXE

TOEATAVG YLoL TIC Amhéc xhdoeic. [12]

E’.4 O decompiler

H Jerroupyio tou decompiler Eexwd and v ouvdptnon convertToJava(). Ipw Zexwvroet
7 dtaduxaotor Tou decompiling, dnulovpyeiton apyxd €va avtixelyevo g xAdorng ClassPool.
‘Onwe avagpépinne xon Topamdve Ve TETOLO AVTIXEUEVO AVATUPLOTA TO GUVOAO TV XAACEWY
TOL YpnoylonotoivTon and TNy e@apuoYn. T oTepa, SNULOURYELTL EVar GTLYULOTUTIO TNE XAJOTG
CtClass 1o omnolo cuyPohiilel tnv xAdorn npog enelepyacia. To apyeio class avamapiotdton
u€ow evog avtxewévou tng xhdong ClassFile to omolo amoxtdrton xahwvtag 1 pédodo ge-
tClassFile() tne xhdone CtClass. Zexwvdrvtac tn Paowxr Aettovpyio Tou o decompiler Bpioxe
T0 dvouo TG xhdong mou opiletan oTo opyeio class mou emélele o YpRoTNC Xou TO TMAXETO
oto onolo avAxel xohodvtag T ouvdptnon getName() tne xhdong ClassFile. Ou x\doewc ot
omofeg etodyovtan (import) oto emheypévo apyeio class amoxtdvior TOA) oA XaAOVTAC TN
uétodo getRefClasses() tne xhdong CtClass. Auth n uédodog emotpéper dAec Tic xAdoELC
TIOU ELOGYOVTAL GUUTERLAUBAVOUEVLY Xl TV XAJCEWY TOL AVAXOUV GTO TAXETO java.lang.
‘Opwe and ™ oTiypr mou To Taxéto autd Yivetow import mdvto e£6plopol 1 e@opuoYT dev
eppavilel tic xhdoelg oautée ot imports. Ou mAnpogopiec npdcPucne tng xhdone divovto
and tn ouvdptnon getAccessFlags() tne xhdone ClassFile. Av n unepxhdon tne xhdone mou
optleton oto class apyelo dev eivon 1 java.lang.Object, n onola elvon uneprhdon GhwY TwY
xh\doewv, epgavileton péow tne ouvdptnone getSuperclass() tne xhdorne ClassFile.  Avo-

AoYwe, ol Blenogéc T onoleg LhoTotel 1 eMAEYUEVN xAdom ebvan Slodéctuee oTNY EQPapUOYT)
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ueow tne pevddou getlnterfaces() tne xhdone ClassFile. Ev ouveyela, n epoapuoyn npoywped
oy edvion tov nedinv e xhdone. H ouvdptnon getFields() te xhdone ClassFile n
omola emoTeéPel Wior Mo Ta ue Ohat Tar Tedta etvan xatdhAnAn yio awtd. Kdde nedio mou undpyet
otn Mota yetotpéneton e typecasting oe avtixelyevo FieldInfo. Ou mAnpogopiec npdcBacng
Tou epgpavilovton xahwvtog ) wévodo getAccessFlags() tne xhdone FieldInfo. Me napdpoto
T6T0, dNhadt| pe xAfom tne ouvdetnone getDescriptor() tne xAdone FieldInfo, eugavileto
xou o descriptor tou mediou. Xnuewdvetar ott av o descriptor nepiéyel to oluBoro | TéTE
autd onuaivel oTL To medlo etvon mivaxag. Ouolwg av o descriptor mepiéyet 1o T, o 'J', 1o
D, 0 'F, 10 'S, 10 ‘B, 10 'Z' ¥ 10 'C’, 161 10 1edlo elvon int, long, double, float, short,
byte, boolean 7 char avticToiya. Téhog, To dvopa tou mediou amoxtdtan PEcw XAoNg NG

ouvdptnone getName() tne xAdone FieldInfo.

Eméuevo Brpa tne eqapupoync elvan 1 dnulovpyio Tou oxehetol twv constructors tng xAd-
onc. O constructors emotpépovian e Evay ivaxa wg avtxeipeva tng xAdone CtConstru-
ctor péow tne pedodou getDeclaredConstructors() tne xhdone CtClass. Kdde avuxeipevo
Tou Tivaxo auToV UetateéncTon Ue typecasting oe avtixelpevo MethodInfo. Y¥tn cuvéyela,
ol constructors eugavilovtar oto degl Thalolo TNe epopuoYNc UEow XARoNS TN CLUVEETNONG
printMethod(CtClass cc, ClassPool cp, MethodInfo minfo, Document doc, Boolean isCon-
structor, String className). Ov mAnpogoplec npbdofoong evée constructor amoxtdvTon TOA)
omAd e TV xAfom tne pedodou getAccessFlags() tne xhdone MethodInfo evey o dvopa tou
wéow xAhone tne uevddou getName() tne Blac xAdone. To enduevo mpdypo Tou TEENEL va
xAVEL 1) e@appoYn eivon va Bpet Ta oplopata mou €yet o xde constructor. To oploparta divovton
and tn ouvdptnon getDescriptor() tne xhdone MethodInfo xaw nepuheiovton oe éva Lebyog
mopevidéceny. Onote ye edixr encéepyasio 1 epopuoyy| xpatd ©¢ OploUaTo TO TEPLEYOUEVO
TOV TUPEVIECEWY UOVO BLOTL av Tpoxettar Yior u€dodo xou Oyt ylo constructor tote dimha and
70 Lebyog mapeviécewy mopatideton xou o Tomog emoTpoghc Tng. Eb8d dev €youue omwg etvar
(pavepd TOTO EMOTEOPHC 0Pod aoyYOAOLHACTE PE constructors xou Oyt ye amhéc uedodoug.
Yy mepintwon twv constructors 1 Aoyixy| yior TNV oVEQEUCT] TWV OPLOUATLY elvor (Blor e
auTHY Tou oxohouleiton Yoo TNV avEpELOT TWY TUTKWY TV TEdlwY. Anhadn, av 6To TEpLEYO-
Hevo Twv moapeviéoewy epthauPdveton o yapaxthieas I, o J, 0 D), 0 F, 0 'S, 0 B, 0o '/
f o 'C, téte 10 medio elvon int, long, double, float, short, byte, boolean ¥ char avtictouya.
LNUEWDVETOL OTL oV TIELY oo €voL OpLolal UTIAPYEL 0 Yoo ThES [, TOTE autd onuaivel 0Tt autod
AVTITPOCWTEVEL EVaY TiVoXal OIS avapépUnxe xou Tapamdvew. Av €va dpiopa dev etvan €vog Bo-

ool TOToU TNE java aAAd elval OTIYULOTUTIO Lo XAAOTS OTIKC Yol TUEAOELY O O TNY TERITTWOT)
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(ILjava/lang/String;) 6mou to npdto dpropa eivar axépatog (paiveton and to I) xou 1o Sedtepo
etvan String (Ljava/lang/String) téte 1 egappoyn 1o evionilel péow twv yopaxthenmy '/ mou
UTIAEYOUY GTO TARPES GVOUA TNS XAJCNEC XL OO TO EAANVIXG EQOTNUATIXG TOL BploxeTon 610
T€hog Tou ovoyortoc. Eivar afloonuelnto ot o decompiler dev eugovilel to mhpeg dvoua TNng
x\domng oTo oplopator oAA To amho. ot Topddelypa, 6Tny Tapandve Tepintwon Yo eygavicet:
(int varl, String var2). Ago0 dnuoupynlel o oxehetdc evic constructor autd TOU TEETEL
va yivel ebvon va amoxtndoly ta bytecodes mou avTioTOLY0UV GTOV EXTEAEGWO XWOOLXA TOU.
Auto yiveton apyid péow tne dnulovpylag evog avixelévou tng xAdone CodeAttribute. To
avTuxeluevo autd dnutovpyeitar uéow xhiong tne ouvdptnone getCodeAttribute() tne xhdong
MethodInfo. ¥tn cuvéyewa xaheiton 1 ouvdptnon getConstPool() e xAdone MethodInfo
7 omolo emoTEEPeL Eva avTixetuevo ConstPool to onolo cuyfoliler tn Soury constant pool
evog class opyelou, 1 omola Tepleyel oTadepés xou ahpapniuitind dedouéva 6Twe Strings xou
G Télog, n uédodog iterator() tne xAdone CodeAttribute poc emotpéper éva avtixeipe-
vo Codelterator to onolo nepiéyet xan Tic evioléc bytecode mpog avdivor. H avdivon twv
evtolov yivetan uéow xhrfiong tne ouvdptnong disassembler(CtClass cc, MethodInfo minfo,

Document doc).

Telewdvovtog pe Toug constructors, oelpd €youv ol uédodot. H dnulovpyio tou oxehetol wiag
uedooou etvar oyedov Bia Ye auTy| Tou axohoudelton yio Toug constructors xon EmTUYYAVETL
xou auTh péow xAong tne ouvdptnone printMethod(CtClass cc, ClassPool cp, MethodInfo
minfo, Document doc, Boolean isConstructor, String className).. I'ia to Adyo autd Yo
avapepdoly UoVo ol dlapopég ol omoleg etvan xou ehdytotec. H eqapuoyt| apyind amoxtd npod-
ofaon otic pedddouc péow tne pedddou getMethods() tne xhdone ClassFile. Emonpoiveton
oTL 1 U€Y0B0g aUTH ETOTEEPEL OAES TIC UEVOBOUS GUUTERLAAUSOVOUEVWY XAl TWV ELBXOY O-
nwe ol constructors. O decompiler malpver o dvoua xde pedddou Yéow NG cLUVAETNONG
getName() tne xhdonc MethodInfo xou av autd eivon Sidgpopo tou <init>, to omolo onuoi-
Vel 0Tl Tpdxelton Yoo constructor, téte ouveyilel tn Sodixacia. Xe SopopeTixny tepinTwon
POy wEd TNV enduevn uévodo. H xdpla Sopopd ye tov oxehetd Twv constructors €yxetton
otic e€onpéoeic. H eapuoyr| hoimév Beloxel Tic e€anpéoelg mou ‘metd’ Wi uédodog xahwvTog
™ ouvdptnon getExceptionsAttribute() tng xhdonc MethodInfo, n onola emotpégper va
avTixelyevo e xAdone ExceptionsAttribute. 3tn cuvéyeia, 1o avtixelyevo autd xohel
uétdodo getExceptions() n onolo emotpéper évay mivoxa pe dhec tic efoupéoelc. H teleutaia
OLPOPd UE TOV OXEAETO TwV constructors agopd Tov TOTO EMOTEOPHC TOU OTWC ELNWINKE

TOEATEV® amouotdlel emé évay constructor. O timog autdg Beploxeton auéows YeTd amd To o-
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plopata to onola mepixAelovton and €va (ebyog nopeviéoewy. [N mapdderyuo otov descriptor
(ILjava/lang/String;)I to oploporto nepieheiovton oty mopévieon xou apéons UETd axolouel

Z 7 7, 4 4 Z 4 4
éva I To omolo SnAcdver ott 1 uédodog MG TEEPEL Evary axEpoto aptipo.

Y1n ouvéyeta o decompiler Eexvd v avdiuon twv bytecodes ue otdyo TV andxTNON TOU
mnyaiou xdowo. H Aettovpylor autr emtuyydveton Ue TNV eXTETUUEVY YpNON EVOC GUVTAUXTL-
%00 Bévtpou (AbstractSyntaxTree). Ot x6uPot Tou 8évipou dnuioupyolvToL SUVaUIXS XaTd
N Sudipxelo avdhuong Twv bytecodes and tnv egapuoyy. Xe xdde xoufo tou BEvTpou anovr-
XEVETOL XOU Lol EVTOAT) ToU T yofou x@oxa. To cuvaXTIXG BEVTEO AVTITPOCWTEVETOL UTO TNV
xhdom (AbstractSyntaxTree) evdd évac x6pBoc Tou avtinpoowneletoa and tnv xAdon (Ab-
stractSyntaxTreeNode). Ye xdde x6ufo tou dévtpou anodnxebeton 1 TE€youca EVIOAY, €vog
OEMTNG Yot TOV aploTEEO xOpPBo xou évag deixtng yio Tov Be&l xouPo. Mo oxxdun dour) n omola
XUELOPYEL OTNY Bladxacia avdxtnone Tou mnyaiou xwmdxa etvar 1 otolfa TeAecTéwy. Xe auth
N Bopn amodnxebovial TEocweVd anotehéouata xat anwdolval To dedouéva Tou ypeetdlovTol
yia 6Aoug oyedOY Toug umohoyiopole. Téhog, etvar TOAD onuoavTid va avagpepdel oTL 1 xhdom
SymbolTable nepiéyet pio Sopr dedopévwy pe v ovopasio symbolTable tornouv (HashMap) 7
omola mepléyel OAa o bytecodes xou Ti¢ avtioTolyeg evépyeleg xou BEBOUEVOL TTOL AVTIGTOLYOUY
oe autd. H xdle eyypapn tne Sounc nepiéyet tnv ovouacio tou bytecode xou €vov mtivoxo Tou
mepLéEyel 000 Twég TOnou String. H mpdtn Ty neprypdpet tny evépyela mou Yo yivel, dnAadt
v ouvdptnon 1 omoio Yo xAndel av o decompiler cuvavtroel To cuyxexpévo bytecode.
H 8ebtepn Ttiur| anotelel to dedouévo to omoio Va yelpotel ) cuvdptnomn 1 omolo Yo xhndet.
To 8edouévo autd, TEocdlopllel ue YUEYOADTERY) AETTOUEREL TNV EVERYELXL 1) OTOLA AV TG TOLYEL

0TO oLYXEXPWEVO bytecode.

‘Otav xodeiton 1 ouvdptnon disassembler(CtClass cc, MethodInfo minfo, Document doc)
7 omolor avorhOEL Wiar TEog plar TiC eVTOAéS bytecode wag uedoddou, tote yio xde Bytecode
yivetar avalntnon otny dour| dedouévewv SymbolTable yio tnv eyypapn mou Tou avticTolyel
xan amoUnxeveTan oty UeTaBANTY| action n evépyewa mou Yo yivel xan 6Ty ueTaBAnTy| symbol
70 0edopévo To onolo TEocdlopilel pe peyallTERN AemtTopépela To €ld0g AUTAS TN EVERYELXS.
[Mo xdde evépyela Exel dnutovpyndel xou 1 avtiotolyn cuvdpetnon 1 onola ovohopBdver vo Tnv
exteréoel. To dvouo auTHY TOV CUVAPTACEWY ATOTEAELTAUL ATd TNV CUVEVWGOT) TOU TEQLEYO-
uévou g YetoBAnTAc action ye tnv Aé&n 7 Action”. I mopddelypa av 1 YeToBANTH action
€yel v Ty push, T6Te 10 dvoua TNg cuvdpTtnong mou Yo pépel g TEPAC TNV avTioTolyN
evépyeta etvar pushAction. Me autév tov 1pdmo 1 eopuoyy| unopel xou xohel ue euxoiio TNy

oLVdETNON oL avTIoToel otV avdiuct tou xdde bytecode. T xdde evtolyr; bytecode
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Tou 1 ouvdptnon disassembler(CtClass cc, MethodInfo minfo, Document doc) xaheiton va

avaloet, yivetan xAforn tng avtioTolyng cuvdetnong.

Iopandte avahhovTon Ol GUVOPTACELS TIOLU PEEVOLV €I TERAS TIG EVEQYELS TIOU OVTLOTOLY OV

oe xade bytecode:

Yuvdpetnon pushAction

Auth) n ouvdptnon yewiletoun ta €€ric bytecodes: iconst_ml, iconst_0, iconst_1, iconst_2,
iconst_3, iconst_4, iconst_5, iconst, lconst_0, lconst_1, lconst, bipush, sipush, iload, llo-
ad, fload, dload, aload, aload_0, fconst_0, dconst_0, fconst_1, dconst_1, fconst_2, iload_0,
lload_0, fload_0, dload_0, iload_1, aload_1, lload_1, fload_1, dload_1, iload_2, aload_2, lload_2,
fload_2, dload_2, iload_3, aload_3, lload_3, fload_3, dload_3, aconst_null, iaload, laload, fa-
load, daload, caload, saload, baload, aaload. Xtnv evépyewo push, to cOyforo symbol
AVTITPOCWTEVEL TNV TWT TeOg WUNCT 6TNV 6To{Bo TEAEOTEWY. MUYXEXPWEVA, oy T0 GUPBOAO
elvow 1 ) null, téte oY oToifa TEAECTEWY wiElTow TO dvoua uLog NO1 UTAEYOVCUS UETO-
BAntrc. To dvoua TeoxUTTEL amd TNV GUVEVKOT) TOU AEXTIXOU var Ue Tov apiiuod mou Bploxeto
otnv eviol| bytecode auéong petd Tov xevo yapaxtipa. I'iar mapddetypo av €youue TNV &-
vtohy) aload 4, tote Ya yiver dInon tne Twwrc vard otny otolfa tekeotéwy. Av 1o aluffolo
ebvan o yopaxtipog [, Tote 1 T tpog winon eivan éva ototyelo evig mivaxa. H avagopd otov
nivaar arrayref xadde xa o Seixtne (index) oto ootyeio Tou Tivaxa, anwdolvton TG T Und
™V otolBo TeheoTEWY. 1TN cLVEYELL oTNY oTolBu TEAECcTEWY wilelton TO dvoua TNG UETO-
BANTic mov avtimpoownedel To ototyeio tou mivaxa (arrayref + 7[7 + index + ”]7). Xtnv
nepintwon mou to cVuPoro evor to -, toTE wieltan otV oToBo TEAECTEWY O apLiuoS Tou
Beloxetan oty eviohy| bytecode auéowe yetd tov xevd yopaxthpa. o mopdderypa av €youue
v evioAt| bipush 6, téte Yo yiver dUnomn tne Twrc 6 otny otoifa tehectéwy. Téhog, av o
obuPolo etvan to "this”, téte wieltow oty Aota tekectéwy To dvopa NG ueTofAnTHc var0
oV oUTH UTGEYEL 0T 1) OF BlaopeTiny| Tepintwon wieiton to Aextind ”this”. Ye onowadrnote
GAhn mepintwon wieitow To Blo to clyPforo oty oToiffa TehecTéwy, TO omoio elvon €lte Yiat

apriunTer T elte To dvopa plag Hor UTdEyoVoaS UETABANTAS.

Yuvdetnomn popAction

Avuth n ouvdptnon yewlleton T e€rc bytecodes: pop, pop2. Xtnv evépyela pop amwdeiton
am6 v oTolfa TEAec TEWY 1 Ty ou PBeloxeTon 6Ty XopuYY| TNE. LT cuVEyELX dnulovpyeiton
xan mpootiieton €vag VEog x0UPog 6T cLUVTOXTIXG BEVTPO xou amoUnxedEToL GTO TEGIO TOU

7 ’ ’ ’ ’ PR ’ ’, ’
data n Ty mou €yel anwiniel pall pe To obyPoro ;" To omolo avTinpocownedEL TO TEAOC WA
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eVIOAAC otny Java.

Yuvdpetrnorn operationAction

Auth) n ouvdptnon yewiletou o e€nc bytecodes: iadd, ladd, fadd, dadd, isub, Isub, fsub,
dsub, imul, lmul, fmul, dmul, idiv, 1div, fdiv, ddiv, irem, Irem, frem, drem, ior, lor, iand,
land, ixor, Ixor, ishl, Ishl, ishr, Ishl, iushr, lushr. Xtnv evépyeia operation, to clUuBoio
symbol avtinpoownelel to €ldog g medEng mou Yo yivel petad 6Vo teheotéwy. Ou 0o
tehectéol opl xou op2 anwdolvtan and TNy oTolBo TEAecTEWY xan wieiton 1 EVIOAT TnE TEdENng

mou exteheiton petadd Touc: (opl + symbol + op2).

Yuvdetnorn storeAction

Auth n ouvdptnon yewileton to &g bytecodes: dstore_0, dstore_1, dstore_2, dstore_3, dsto-
re, fstore_0, fstore_1, fstore_2, fstore_3, fstore, istore_0, istore_1, istore_2, istore_3, istore,
Istore_0, Istore_1, Istore_2, Istore_3, Istore, astore_0, astore_1, astore_2, astore_3, astore.
Yty evépyeta store to cuyffolo avTimpoownelel Tov TUTO TN PETUPBANTAC oTny omola Vo
yivel n amodrixevon e véoc Twrc. H twn npog anodfxeuon value anwieiton and tnv otoifa
telecTémv. Av 1o oUuPolo elvor to [, thte mpdxettan yior amodixeuon Twhc ot éva otolyelo
evog mivoxa. H avapopd otov mivoxa arrayref xodde xan o deixtne index oto otouyeio tou
mhvora, amwdodvian and Ty otolBua TeAecTEWwY. LT cuVEYELX OnovpYeiton xon TpooTideTon
€vog VEog xoufBog 0To oUVTAXTIXG BEVTPO 0 0Tolog €YEL WG BEBOUEVO TNV EVTOAT anoUxeuong
ToU Véou ototyelou Tou Tivaxa: arrayreflindex] = value;. Av 1 avagopd otov nivoxo Teptéyel
TO AEXTXO NEeW, TOTE BEV oxXONOLVELTOL 1) TopaTdvey SLadtxacior ahAd wlelton oTny oTolBa Tehe-
otéwv 1 e&fc éxgppaon “arrayref {value}”. Enueidhvetan ott av n avagopd arrayref extoc and
T0 hextx6 new mepléyel xou o ovuBolo {'; téte oty otola teectéwy wielton 1 Exppaon

“arrayref.substring(0, arrayref.length()-1), value}”.

Yy nepintwon mov 1o oluforo dev elvon to null xou Sev wwolton pe |, tdte mpdxErToL Yiat
NV anoUAxeuon TWNC O Wo Al METUBANTA. Xe authv Ty mepintwon dnutovpyeiton xou
npoctideton €vag VEog xouBog 610 ouvatixd 6évtpo. O x6ufog autodg TEPIEYEL Gy BEDOUEVO
v evtohr) amodixevong tng véag TG oTNY PETABANTY. AV 1) UeTABANTY quTr OEV LTGEYEL
(av 7o index efvon peyolbtepo Tou current Var mou €yet amoUnxeupévo tov adovta optdud g
teheuTalac SNhwUévne petaBAnTic), TOTE anoUnxeveton we dedopévo 6Tov x6UBo Tou BEVTEOU
1 eVTOAY) dhwone tne “symbol var 4 index = value;”. Treviuulleto 0Tt To symbol avtinpo-
ownevel Tov T0no TNg petaBAnTic. Xto index anotnxedeton o abiwv aprdudg Tng uetaBAnTrg

otnyv omolo Va yiver 1 amodrxevon. H tiur autr undpyel xan exyaieletar omd TNV EVIOAT
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bytecode. Emeid 1 yetafBAnty) autr elvon xouvolpyla, amodnxedetol 0TOV TVOXO XATOXEPUO-
Tiopo0 varTypes, o onolog mepiéyel Ghoug Toug TOTOUS TWV UETUBANTOY Tou €youy dnAwIEL,
o T0To¢ TNC. X MEPINTWoT Tou 1 UETOPBANTYH €xel dnhwiel xou uTdpyel HoT), TOTE oTOV XOUBO
Tou 0€VTpou amoUnxeleEToL AmAd 1) EVIOAY| UeTaBoArc Tng TWhAC T “var + index = value;”.
Téhog, oc neplntworn mou to cUPBolo wwodton ue null, TéTe TEdXeT Yo amoVrixeusT) TN
og UETABANTYH avopopds avixelévou. Ouolwg xa oTny TEpinTmon auTh Snuiovpyelton Xou
amoUNXEVETUL GTO CUVTAXTIXO BEVTPO EVOS VEOS XOUP0G TOU TEPLEYEL (G DEBOUEVO TNG EVIOAT|
avadeone Twwng oty PETOBANTA. Av 1 ueTaBANTY ovopopds avTixelévou Bev €yel dnhwiel
7o1, ToTE MEENEL va yivel anodrxevon tne otov mivoxa xatoxepuotiogol varTypes. O timog
TNC METOPBANTAS oVAPORAS OVTIXEWWEVOU TROXUTITEL WE eENG: AV GTNYV T TEOC AmoUAXELUCT
value urdpyel o cUYBolo Tou BAOY ElCAYWYIXOD, TOTE TEOXELTAL Yiol ovTixeluevo TOToU
String, onéte amodnxedeTon cTov x6uBo ToUu BévTpoL 1) TWH “String var + index = value;”.
Av n T npog anovixeuon wwoltar pe null, T6te 0 TOTOg Tou avTixeévou elvar o Object
xan anovnxeveTon oTov xouBo tou 8évtpou 1 eviorr) “Object var + index = value;”. Télog,
av 1) TWH Teog anoVixeucT) TEQLEYEL TO AEXTXO NeW, TOTE 0 TUTOG TNG METUBANTAS avopopdc
AVTIXEEVOL UTdEYEL 0 TNV €VTOAY| bytecode xan exponedeton UoTepa amd encéepyaciog auThC.

Ytov x6pfo Tou 6évtpou anodnxeletal 1) evTOhr “type var + index = value;”.

Yuvdetnon castAction

Auvth) n ouvdptnon yewileton ta €€hc bytecodes: d2f, d2i, d2l, f2d, f2i, f21, i2b, i2b, i2d,
i2f, 121, i2s, 12d, 12f, 12i. Autd to bytecodes xdvouv typecasting tou aprduod mou Beloxeton
otV xopuyY| g otolBuc TeAecTéWY. XNTny evépyela cast, To cUyfoho symbol avtitpocn-
meveL To eldog TNg peTatponrc TOTou Tou mpodxettal Vo yivel. O tedectéoc num cTov omoio
Yo exterectel To typecasting, omwielton and v otolfa teEAeoTEWY X wdeltan 1 EVTOAA
e petatponhc tomou tou: ((symbol)num). Av yia mopdderyyo to bytecode eivon to i2l,
TOTE TEOXELTOL YIO METATEOTY| TUTOU TOL ax€patou aplduod num mou BeloXeTal GTNY XopUYT
¢ otoifog TeAeoTéwy, and int oc long xou Yo windel oty otolBa TeEAecTEWLY N ExppacT

((long)num).

Yuvdpetnon newAction

Avuti| n ouvdptnomn yeplletar To bytecode new. Autd to bytecode dSnuiovpyel Eva véo avTi-
xelyevo. H xAdomn oty onola avixel to véo avtixelyevo, €6t class, exponedeton amd tnv (Bla
TNV eVIOAT). AV yia Topdderyua 1 eviohy eivon “new §2 = Class client.Client”, téte 1 xhdom

oty onolo avixel To véo avtxelyevo eivon 1 xAdon Client tou naxétou client. Ytn cuvéyela
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odeltan ot oTolfo TeAecTéwY 1N TapdoTacy “new class”, énou class 1 ovopaoio g xhdong

otnv omolo avixel 10 VEo avTIxelUevo.

Yuvdpetnom creationAction

Auvth n ouvdptnon yelleton ta €€ric bytecodes: newarray, anewarray. Autd to bytecodes
OnuloveyYoLY €vay xouvolplo Tivoxa. LTy evépyela creation, to cUyfoho symbol avtinpo-
ownedel To €ldog Tou Tivaxa Tou Yo dnuovpy el xan cuyxexpéva av Yo efvar Evog Tivoxag
ATAGY XAVOVIXGY TOTWV 1) €vag Tivaxag avapopwy. O tiTog Tou Tivaxa tou Yo dnuoveynie,
€0Tw type, exponedETon amd TNV (Blor TNV EVIOAR, OTKC YLl THEADELY U Amd TNY EVIOAY “newar-
ray int” gotvetan ot Yo onpoupyndet Evag mivoxag axepalwy 1 and Tnv eviolr| “anewarray §2
= Class java.lang.String” qatveton ot o dnplovpyndel Evag mivoxag amd String. To yéyedog

Tou Tivaxa, €0tw length, anwielton and ) oToifa tehectéwy. Téhog, wieitan o1n oTolfa

TEAEOTEWY 1) Exppoot) “new type[length]”.

Yuvdpetnomn multiCreationAction

Avuth) n ouvdptnon yepileton To bytecode multianewarray. Autéd to bytecode dnuiovpyet é-
vav ToAudLdc Tato mivoxa. Ot Stactdoelg Tou mivaxa formedDims npoxintouy and to mhrdog
TV YopaxtTieny | Tou undeyouv otV eVTOAT. Av yio tapdderyua €youpe TV eviolr “mul-
tianewarray §2 = Class [[Ljava.lang.String;” téte ot daotdoelc elvon Suo ool undpyouv
duo yapoxtipes [ To péyedog tne xde didotaone anwieiton and ) otoiBa teheotéwy. O
Tomog tou mivaxa typeFormed mou Yo dnuovpyniel mpoxintel enlong and Ty eVIOAY. XTo
ToEddELYUa oG 0 TOTog elvon String. Av duwe ot Véon tou Ljava.lang.String urnrpeye évag
an6 Toug yopaxthees I, J, D, F, S, B, 4 Z t61€ 0 1010 TOL Tivaxa Yo fitay int, long, double,
float, short, byte, boolean 1 char avticTtowya. Télog av utodécouue ot o TOTOC TOL TivaXo
ewvou type, ot Slactdoelg Tou elvan n xou To Yéyedog Tne xde piog elvon size;, Tote wieiton

ot otolfa TEAecTEWY 1) Exppaon “new type[sizep|[sizes)...[size,]”.

Yuvdpetnon swapAction

Auth n ouvdptnon yewiletoa To bytecode swap. Autd 1o bytecode avtodidooel ta dedouéva
Tou PBploxovtal 6T Buo xopugaleg Véoelc 0T oTolfa TeheoTéwy. Enopévie anwdolvton and
™ oToifa oL Buo xopupaiec TWES €0Tw opl N MEWTN xou op2 1) BEUTEEN XL OTN CUVEYELL

oVelton TpoTa N opl %o 670 Téhog 1 0p2 WO TE va PploxeTon GTNV xOPURH.

Yuvdpetnon singleOperationAction

Avuth n ouvdptnon yewileton ta €€rjc bytecodes: ineg, Ineg, fneg, dneg. Autd ta bytecodes
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anwdoly Tov aptiud mou Peloxetar TNV xopuYY TNg oTolBac TEAEOTEWY Ue Ty €0Tw opl.

Y ouvéyeto wdolv 61N otoifa tekecTéwy TNy Topdotoon “(~opl)”.

Yuvdpetnom incrementAction

Auvth n ouvdptnon yewplleton to bytecode iinc. Autéd to bytecode auldvel 1 yewwdver v
T Yo Tomxig LETaBANTAC xatd war otodepr) Twwn. Av yia TapdderyUo €YOUNE TNV EVTOAN
iinc 2, 1 t6te autd onuaiver ot 1 Tomixy| ueToBANTYH var2 mpénet vo avgniel xortd 1. ‘Apa 1
avtiotoyn eviodr) otny Java elvon var2 += 1. Kotd tn didpxeia tng avdhuong tou bytecode
iinc dnuovpyeiton xou tpootieton évag véog xOUBog 6To GLUVTAXTIXG BEVTEO Xal amoYnxedETOL
o7o nedlo tou data, avdhoya pe To av €youue adinon N uelwon e Tung, N EVIorr “var, +=
value;” 7 1 evtohn “var, -= value” avtictolya, 6mou n elvon o deixtng Tng Tomxng YeTaBANTAC

mou Vo awéndel xan value etvon 1 Ty petoBorrc.

Yuvdetnon lenghtAction

Auth n ouvdptnon yelleton to bytecode arraylength. Auté 1o bytecode wiel to péyedog
evog mivaxo 6t otolBa tekeotéwy. H avagopd tou mivoxa, éotw arrayref, anwieiton and

otolfo teheotéwy. H éxgpoon arrayref.length wieiton 6tn cuvéyeia o1 oToifa TeAecTéEWVY.

Yuvdpetnom instanceAction

Avut n ouvdptnon yewiletar To bytecode instanceof. Autéd to bytecode eléyyel av éva
avTixelyevo elvan evog doouévou tomou. H avagopd oto avtixelyevo, éotw ref, amwmdeiton
an6 1N oto{Bu tehecTéwy. O tOmog mpoxOmTEL amd TNV Bl TNV EVIONY xou €0Tw OTL elvan
className. Av yw nopdderypo €youue tnv evtolr] “instanceof java.lang.String”, téte o
TUTog elvon String. Xtn cuvéyewa wielton ot oToifa TeEAecTEWY 1N Exppaot “ref instanceof

className”.

Yuvdpetnon throwAction

Avuth n ouvdptnon yewlleton to bytecode athrow. Autd to bytecode eugavilel e€aipeon 1
opdipa. H avagopd oto Throwable avtixeluevo anwielton and tn otolBa tehectéwy xon €0Tw
ott ebvan throwValue. Katd tn Sidpxeio tne avdhuong tou bytecode athrow dnutouvpyeiton xon
meoc tidetan €vag vEog xOUBog 6To cuVTOXTIXG 8EVTEo Xa amoUnxeleTol 6To medio Tou data

1 éxppaor “throw throwValue;”.

Yuvdpetnon returnAction

Avuti) 1 ouvdptnon yewlleton ta e€hc bytecodes: ireturn, Ireturn, freturn, dreturn, areturn.

Autd to bytecodes emoteégouy pa Ty B TRV avagopd o éva avtixelyevo. H tun f 7
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avopopd mou Yo emoTpagel anwlelton and TNV xopuen TNg oTolBac TEAECTEWY XoL €0TW
OTL AVTITPOOWTEVETAL amd TNV YetaBAnTY| obj timou Object. Kotd tn dudpxeio tng avdhuong
auToOVY TV bytecodes dnutovpyeiton xou tpoctiieton Evag VEog xOUBog GTO CUVTUXTING BEVTEO

xan anodnxedeton oto nedlo Tou data 1 Exgeacn “return obj;”.

Yuvdpetnorn getFieldAction

Auth) 1 ouvdptnon yewpileton To bytecode getfield. Auté to bytecode goptdivel otn cTolBa
TEAEOTEWY €vaL amo ToL Tedio evog avTixeyévou. To nedlo exparebetar and TNy Blot TNV EVIOAY.
Av v topdderypo 1) eviold eivon “getstatic §3 = Field Item.uniqueld(I)”, téte to nedlo mpog
popTwon etvar to uniqueld. H avagopd 6to aviixelyevo oto onolo avixel 1o nedio amwdeiton
an6 TN otolfo tehecTéEWY. Av 1 avagopd €yel T ref xou to medlo €yel TN field totE 7

éxgpaon ref.field wielton otn otolfo tehecTéEWY.

Yuvdpetnon putFieldAction

Avuti n ouvdpTtnon yewileton To bytecode putfield. Autéd o bytecode avordétel puo T oe Eva
TEdio EVOC AVTIXEWEVOL amwUOVTIC omd TN 6ToBo TEAEGTEWY TNV AVAPOEE GTO AVTLXEIUEVO,
€0Tw objectref xou v TWwH, éoTw value. To nedlo mpog evuépwon TpoxUTTEL Amd TNV EVIOAY|
xan €0Tw OTL 1 ovopaoio Tou ebvan field. Av yia mopdderypo €youue v evtolr) “putfield §2
= Field javassist.javassistextended.Hello.s(S)”, téte to nedlo mpog evnuépwon elvan 10 s
n¢ xhdone Hello, Tou unomaxétou javassistextended to omolo avrixel 6o maxéto javassist.
Enione n eviold pac minpogopel ott to nedio eivan tOnou short (o timoc S, Tou petagppedleton
o¢ short, mepixheletoan oe éva Lebyog mapeviécewy). Kotd tn Sidpxeior tne avdluong tou
bytecode putField onulovpyeiton xon mpootivetan évag véog xo0ufog 610 cUYTOXTIXG BEVTEO

xau amodnxedetan oo medio Tou data 1 éxgpacn “objectref.field = value;”.

Yuvdetnon putStaticAction

Auth) n ouvdptnon yeplleton To bytecode putstatic. Autd to bytecode avodéter pior Ty
og €vol oTUTIXO Tedlo uiog xAdone amwiovTag and TN oToiffa TEAECTEWY TN VEo Ty Tou
Yo mdpet, €otw value. To medlo mpog evnuépwon TEoxITTEL amd TNV EVIOAT Xal €0Tw OTL 1)
ovopacio tou eivan field. Amé tnv eviohr) mpoxdnTel eNioNG XU TO OVOpA TNG XAAONG GTNV
omola avixel To medio xat €0Tw oTL elvon className. Av yio mapdderyyo €y0uPE TNV EVIOAT
“putstatic §3 = Field Item.uniqueld(I)”, téte 10 nedio npog evnuépwon ebvor to uniqueld
e xh\done Item. Eriong n eviold poc mhnpogopel ot to nedio eivon tonou int (o timog
I, mou petagedletar we int, mepuiieieton oe éva {ebyog mapeviécewy). Koatd tn Sidpxela

ne avdhuong tou bytecode putStatic dnuoupyeiton xan mpootiveton évag véog xéufoc GTo
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oLVTOX TG BEvTpo. O alydprduog erEyyel av 1 xAdon oTny onola avixel To oTaTixd Tedlo
TEOG EVNUEPWOT), elvon (Blot ue TNV xAdom 1 omolo TeayaToOTOlEl TNV aAAXYY) TN TWNS TOU
nediou. Av ol duo xAdoelg etvan (Bleg TOTE anoUnxeveTar oTo tedlo data Tou xoufou 1) Exgppaon

“field = value;”. e avtidetn nepintwon anodnxedetou n éxpeacn “className.field = value;”

Yuvdpetnon getStaticAction

Auth) n ouvdptnon yewpileton To bytecode getstatic. Autd to bytecode wiel otn ctolBa
TEAEOTEWY TNV TWH VO otatixol medlou. To dvouo tou medlou xar 1 xAdorn 6Tnv omoia
aVAXEL TEOXVUTITOLY amd TNV EVTOAT) xou €5Tw oTt elvon field xou className avtiotowo. Av 7
EVTOAY| yio mapddetyua eivan “getstatic §3 = Field Item.uniqueld(I)”, téte to nedio eivon to
Field xou 1 »Adom eivan 1 Item. Enlong n eviohn) yoc mAnpogogel ott to medio elvar tOnou
int (o tOnoc I, mou petagedletar w¢ int, nepixheleton oe éva Lebyog napeviéoewy). Télog, o
ahyopriuog erEyyeL av 1) xAdoTn o TNy onola avixel To oTaTxd Tedlo, elvan (Blar ue TV xAdom
1 omola mporypatornolel TNy KdInon g Trg Tou medlou. Av ol Suo xAdoeig eivan (Bleg ToTE
oleltan oty otolBa tehecTEwy 1) Exgpaon “field”. Ye avtidetn nepintwon wieiton 1 Exppaon

“className.field”.

Yuvdetnon checkcastAction

Avuth n ouvdptnon yewlletan to bytecode checkcast. Autd to bytecode ehéyyer av éva

avTixelyevo elvon evog doouévou tomou. H avagopd oto avtixelyevo, éotw ref, amwieiton

an6 TN otolBo tehecTtéwy. O tOmog mpoxinTEL and TNV Bl TNV EVIOAY xou €0Tw OTL elvan
Lo

className. Av yia mopdderyuo €youde tny eviolr| “checkcast java.lang.String”, téte o tinog

elvar String. Ytn ouvéyeto wielton ot otola tehectéwy 1 éxgppoon “(className)ref”.

Yuvdetnorm invokeAction

Avuth n ouvdptnon yewtleton ta e€¥ic bytecodes: invokevirtual, invokestatic, invokeinterfa-
ce, invokespecial. Autd to bytecodes xoholv wa amhfy pédodo, pla ototixr yédodo, wa
uédodo uiog diemaprc 1 uio eWdwxr) uédodo wac xAdong, omwe ebvar o constructor, avti-
otoya. Xty evépyela invoke, To clyfoio symbol avtintpocwmnedel to €dog tng pedoo0u
nou Yo xhndel. O timog Twv oploudtwy Tne uevddou nepieieton o éva (edyog mapevdé-
cewv oTNVY Bl TNV eviolr). And tny mopdieon Twv TOMWY TwV OpLOUSTWY TEOXOTTEL XL
70 mAfdog Toug. O Ttimog emoTpogrc Tng uevodou mapatiieTton emlong oty VIOA oué-
ow¢ YT Tar oployarta. o mopddetyua, av €youue v eviohy “invokevirtual §7 = Method
java.lang.Thread.start((Ljava/lang/String;I)V)” BAénouye ott to bvopo tng uedodou ebvor

start xou otL d€yeTon duo oploparta, €va String xou évay oaxépoto apdud. O timog emoTpo-
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onc etvon void. Av mdhL €youue yio mapddetyyo TNy €vtohy| invokespecial §4 = Method
client.Client.<init >((Ljava/lang/String;I)V) BAénouye ott xaheiton évag constructor (¢poi-
vetow and T AéEn <init >) xou ott d€yetan o opiopata, évo String xau évay axépono aptdud.
O timog emotpogrc etvor void. O ahyodprduog expouelel o amhd dvoua tne Yedodou and
70 TApEC TG Ovoua, €0Tw method, xou anewdel and N oTolfBa dedouévwy To oployata, é-
oTW argi,args, ...,arg,. Av 1 evitoln ebvar 7 invokevirtual, téte amwielton and ) oTolfo
TEAEGTEWY XOUL 1) OVAPORd GTO avTIXE(UEVO TO omolo xahel TN wédodo, éotw ref. Av duwg 7
eVTOAY| elvon 1) invokestatic # 1 invokeinterface 7 1 invokespecial, téte expancetan and TN
(Bl TNV evtoln} To bvoua Tne xAdong 1 omolo xakel T uédodo, éotw className. Koatd
otdpxeta TNg avdiuong tou bytecode dnuoupyeitar xou mpootideton €vag véog xépfoc oTo
ouvtoxtxd dévipo. Av 1 pédodoc mou xaheiton Sev emoTEégel Tinota (TOTOC EMOTEOYHC
void), téte anodnxedeton oto medlo data tou véou xouBou otV mEpinTwoN TN EVIOATC i-
nvokevirtual n éxgpaon ref.method(argy,args, ...,arg,); xou oty TERINTTOON TWV EVIOADOV
invokestatic xou invokeinterface, amodnxebeton oto nedlo data tou véou xépfou 1 Expeoon
className.method(argi, args, ...,argy);. Av o t0no¢ emotpopic eivar didpopoc Tou void,
TOTE AUTO OMUAiVEL OTL TO AMOTEAECHA TTOL ETUC TEEPEL 1 U€Vodog Ya avatedel oe Eva Tedio avTi-
XEWEVOU 1| o€ Wit amhY) UETAUBANTY dpa oL EVTIOAEC Tou Tpooavapépdnxay avti vo amodnxeuTtoly
oo nedlo data tou véou xoufou, wiolvton ot oTolfa TEAEcTEWY. LNy TEpinTwon Tou by-
tecode invokespecial, n avagpopd cto avtixelyevo 1o onolo xahel TNV €| Yu€Yodo amwideliton
amd ) otolBa TEAEcTEWY. AV 1 avopopd auth ebvan 1 this téte anodnxedetar 6to Tedlo data
oL x6UPou 1 éxppaon super(argy, argsa, ..., argy); 016t 1 Utopdn e avagopds this onuaivel
™V xhfon e pedodou tng umepxhdong. Av 1 avapopd auth dev etvan 1 this, ahhd éyel

Th éoto ref, téte wielton ot oToifo TeEdecTEWY N Exppao ref.(argr, args, ..., argy).

Yuvdpetnon ldcAction

Avuth n ouvdptnon yewileton ta €€ric bytecodes: ldc, ldc_w, ldc2-w. Autd ta bytecodes
oVolv 61N 6To{Bo TEAECTEWY ahpoaptiunTxd dedouéva Tou avTAoly and To constant pool.
[Mo mopdderyua 1 eviol) Ide §2 = “abc” Yo €yel w¢ anotéleoua v inorn tou String “abc”
ot otolfa TEAEOTEWY. Xe YEWXEC YPUUUES, N oTodepd mou oxohoLVEl TOV YopaxTHE =

o TNV eVIoAr, wieitow 6T oTolBa.

Yuvdetnomn dupAction

Avuth n ouvdptnon yewiletou ta €€rc bytecodes: dup, dup2, dupxl, dupx2, dup2.xl,
dup2x2. To bytecode dup avtiypdgpel Tnv T TNg x0pLPHC TNS oTolBaC TEAECTEDY XoL
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v tonovetel oty xopugh Tne. To bytecode dup2 avtiypdger tn pio | Ti¢ Vo TS Tov
Beloxovton méve méve ot otolBo tehec Téwy xan Ti TotoVeTel oty xopupt| tne. To bytecode
dup_x1 avtiypdget TV T TNS X0pLYC TNS oTolBog TEAEoTEWY xou TNV TomoveTel HVo Véoelg
xdtw. To bytecode dup_x2 avtiypdepet Tnv T TS xopuenc TS oTolBag TEAECTEWY oL TNV
TomoVetel dVo 1) Tpelc Véoec xdtw. To bytecode dup2_x1 avtiypdgpel tn wla A Tic 600 TiéS
Tou PBeloxovton Téve Tvew oTn otolBa TEAeoTEWY xan Tig TotodeTel 800 1 Teelc Véoeic xdTw.
To bytecode dup2.x2 avtiypdger ) plo ¥ Tic 800 TWweég mou Beloxovtan mve Thve o
otolfo tehecTéwy xou Tic Tomoletel 600, Teeic 1 téooepc Véoeig xdtw. To cluforo €80

AVTITPOCWTEVEL Tota oo Tic Tpoavapepdeioes dladixaoteg Yo mpaypatononiet.

Yuvdetnorn synchronizeAction

Auth) 1 ouvdptnon yewlleton To bytecode monitorenter. Autéd to bytecode ¥étel éva o-
vixellevo oe Aettovpyia mapoxoholinone (monitor). Enopévoe anwdeiton and ) otolBa
TEAEGTEWY 1) ovapopd 6To avTixetuevo mou Yo tedel und mapoxohotinor, éotw ref xou amo-
Onxedetar 6T0 ouvTox TG BévTpo 1) éxgppaot “synchronized(ref){” n onoio onuaiver v apy?

e ToEoxoAolInoTC.

Yuvdpetnon desynchronizeAction

Auth n ouvdptnon yeplleton To bytecode monitorexit. Auté to bytecode otopatd T SLodL-
xaoto Tapaxoholinong evog avuxeluévou (monitor). H avagopd oto avtixeipevo anwideito
an6 TN otoifa tehectéwy. Katd tn Sidpxela tng avdiuone tou bytecode monitorexit om-
wovpyeitar xou mpoctiieton €vag vEog xOuBOC GTO GUYTAXTIXG BEVTEO Xl ATOUNXEVETAUL GTO

nedio tou data to clpPolo ‘}’ to omolo onuaivel To o NG TopaxohoLINoTC.

Yuvdpetnon switchAction

Avuth n ouvdptnon yeplletar ta e€hc bytecodes: tableswitch, lookupswitch. To 800 autd
bytecodes viomowo0v Tt douy| switch. H petafBinty n omola Yo cuyxperiel ye Tic nepintwoeig

anwielton and TN oTolfo TEAECTEWY XU EGTW OTL 1) ovopaoio Tng elvon var.
Hopaxdte PAénovpe éva Topddelypa doung switch.

switch(varl){
case 0:
var2 = 0;
break;

case 1:
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var2 = 1;

break;
case 2:

var2 = 2;

break;
default:

var2 = -1;

}

return var2;
Hapaxdte mapatidevtar oL evioréc bytecode mou avTioTOLY00V GTO TUEATEVE TUEADELYUAL.

2 iload_1

3 tableswitch {
default: 43
0: 28
1: 33
2: 38}

28 iconst_0

29 istore_2

30 goto 45

33 iconst_1

34 istore_2

35 goto 45

38 iconst_2

39 istore_2

40 goto 45

43 iconst_ml

44 istore_2

45 iload_2

46 ireturn

To turua evioh@v mou Peloxetar eVIOE TwV ayXUAOY ouéone UeTd 0 AéEn tableswitch Sivel
TANPOPOPIEC OYETXE UE Tol cases. Duyxexpuéva, 1 tepintwon (case) 0 Zexwvd and tnv eVIoly
ue program counter 28 xou TEAELOVEL oTNY evToAn ue petenty 30. H nepintwon 1 Eexwvd and

TNV EVIOAY) Ue program counter 33 xot TEAEWOVEL GTNV €VIOAY pe petenth 35. Ilapouoing
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1 mepintwon 2 Eexwvd and TNV VIOAT ue program counter 38 ot TEAELWVEL GTNV EVIOAY| UE
uetentn 40. Téhocg, n default nepintwon Eexwvd and tnv eviolr ye program counter 43 xou
TEAEIOVEL 0TV eVTOMY Ue petent 44. ‘Onwg mopatneolue, 1 teheutaior VIO xdie mepl-
Ttwong elvon 1 goto 45. H evtolr} autr) uhornolel to break mou onuoivel é€obo and tn dour
switch, SoTL petagépel TNV exTéAEOT] TOU TEOYEAUUATOS TNV EVIOAY TOU ETETOL TNG OOUNG
switch mou ot ouyxexplévn tepintwon elvon 1 evTohn) Ye Yetenty| 45 1 onola QopTHOVEL 0N
otolfo tehecTEwY TOV axépato opriud 2. BNUVETKS 0 alydpripog dnuovpyel Evay véo xoufo
0TO oUVTOXTIXG BEVTEO Xou amodnxelel oTo Tedio Tou data tnv éxgpaon “switch(var){”, xou
yia xdde nepintwon ddpopn tne default mou €otw ot el Ty ovopascia newCase, dnulovpyet
eniong évav véo x6pfo xon anovnxelel oo medio Tou data Ty Exgpaon “case newCase:” oxo-
hovdoluevn and Tov avtioTolyo xmoxa Tne. Emmiéov, xdde @opd mou cuvavtdtal 1 EVIOAN
goto péoa oe xdmola tepinTwon dnuoupyeltal €vag véog xouPog xon arodnxedetol 6To TEDO
Tou data 1 evtohyy “break;” Av n nepintwon eivon n default, téte o ahydprduog dnuovpyel
Covd évay véo xoufo xou amotnxelel o autév TV exgpaon “default:” axolouvdoluevn and
Tov avtioTolyo xwdwa Tne. ‘Otav anodnxeloel OAe TIC TEQITTWOELS, 0 AAYORLIUOG XAEVEL T
dour| Snulovpy®vTog évay véo x6uBo xat amolnxedovtac oe autdy to oluPoro ‘} to onolo

ONAGVEL X TO TEAOC TNG DOUTG.

Yuvdetnon branchAction

Auth) n ouvdptnon yeplleton ta e€hc bytecodes: if icmpeq, if_icmpne, if_icmplt, if icmpgt,
if_icmple, if_icmpge, ifeq, ifne, iflt, ifgt, ifge, ifle, ifnonnull, ifnull, if_acmpeq, if_acmpne,
fempl, fempg, dempl, dempg, lemp, goto, goto_w. Ot evtoléc autéc (pe elaipeon ta byte-
codes goto kai goto_w ta omola petagpépouv T poY| Tou TEOYEAUUATOS GE GAAT EVTORR) elvor
umebBuvES Yior TN dnulovpYlol TV UTOVETIXMY ot ENAVUANTTIXWOY douwy. Evo mopdderyuo
wog TéTolag evtohric ebvan 1) evtoly ifnull 10 1 ool pag Aéel ot av 1 avapopd tou Beloxeton
otV xopuen TN otolBac tehecTéwy etvon null t6te N extéleon Yo cuveyicel and TNV evto-
A ue program counter (oo pe 10. Xe pior Té€tolo eVIOAH) TdvTa UTdEYEL O program counter
TN EVIOAAC amd TNV onola Yo cUVEYIOEL 1) EXTEAECT] TOU TEOYEAUUATOS oV oy Vel 1) UTOVEDT).
Eneidr| oe éva npdypopua umopel var utdpyouv ToAES Bopéc elte uTto¥eTixég elte emavonTTL-
%€, yior vou yiveTon xotavontd mou ooy (e 1 Wiot xon ToU TEAEWDVEL 1) SR, uTdpEyEL Wi aTo{Bo
Tou amoUNxEVEL TOUC XOUBOUC TOU CUVTUXTIXOU GEVTPOL TOU TERLEYOLY EVIOAEC GUYXELONG
1 emavéindne. H otolBa auth ovoudleton (branchNodeStack). Méow tng otolfac autig,
otay oo TileETal GTO CUVTUXTIXO BEVTEO €Vag VEOS xOUPog Uéow tng ouvdptnone addNode

e xhdong AbstractSyntaxTree, yivovtou xar OAeC oL amapalTnTe CUYXEICELS OTIC TWES TWV
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program counters (nedio pcValue tou x6ufou) Bhote vo yivel xatavontd av UTEEyEL EPPH-
hevon xou T eldoug. Ltny nepintworn tou branchAction to cUufoko symbol avtinpocwnedel
10 €ldoc g olyxplone mou Va AdBel ywpea (Yo mapdderypa ==, |=, <, >, <=, >=, ==0,
=0, <0, >0, <=0, >=0, !=null, ==null)

Hoapoxdte BAémouye mwg pa dopr if yetapedleton oe bytecodes.

if(var2!=null){
varl = 1;

}

return 1;

Yuyxexpiévo BAémouvye twe av 1 uetoAntr var2 etvon null téte Sev extelodvion oL evIolég
ue program counter 8 xot 9 oAAd 1 extéheor ouveyiletar xatevdeioay amd TNV EVIOAY UE
wetenth 10. Av ouwe 1 petoBAnty etvan {on ue null téte Yo exterectody OheC oL EVTOAEG

CUUTERLAUBAVOUEVWV %o QUTWY UE YETENTY 8 %o 9.

5 ifnull 10
8 iconst_1
9 istore_1
10 iconst_1

11 ireturn
Hopaxdte PAénouvpe mwe po doud if - else if - else petagedletar o bytecodes.

if(varl == 0 ){
var2 = 1;

}
else if(9 == varl){

var2 = 0;
}
else{

var2 = 4;
}
return 1;

Yuyxexpwévo BAénovpe ot av 1 YetoBAnTH varl oev elvon {om ue to 0, téTE 1 exTéAEDT
ouveyileton and TNy VIOl Ue petenth 13, 1 onola eAéyyel av 1 varl etvon {on ye 9 xan ov

oev ebvat, 1 EXTEAEOT) TRPOYWEA Ad TNV EVIOAR Ue PETENTY 24 1 omtolo ousLaG Td LAOTOLEL TO
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else agoU elvon oL evTohéc mou extelolVTAL UOVO av eV toybouy o0Te To if oUTe To else if. Av
oy Vel Ouwe To if, TOTE EXTEAOUVTOL OL EVTOAES TOU XOU 1) EXTEAECT) UETUPEPETAL UE ULOL EVTOAT)
goto o7t eVTOhég Tou Peloxovion apéows YeTd TN dour if - else if - else. To (B0 yiveton xou
oe meplntwon mou woyvel to else if. Yuunepaoyotind av ota bytecodes €youue cuveyodueveg
EVIOAEG OUYXQLONG TOU oy OEV LoYUEL 1) Ylol 1) EXTEAECT) TOU TEOYQEAUUATOS OBNYELTOL GTNV
EMOUEVY] EVTOAT] GUYXQLONG, X0 oV EVOIAUESH oo x&Ue EVIOAT) UYXELONE UTAPYEL EVTOAY| goto
Tou odNYel TdvTa 6TV (BLor Tir program counter mou PeloxeTton exTOC TNG UTOVETIXC BoUY|C,

omwe €6 To goto 26, tote olyoupa umdpyel douy if - else if - else.

4 iload_1

5 ifne 13

8 iconst_1

9 istore_2
10 goto 26
13 iload_1
14 bipush 9
16 if_icmpne 24
19 iconst_0
20 istore_2
21 goto 26
24 iconst_4
25 istore_2
26 iconst_1

27 ireturn
Hopoxdte BAémouye mwe pla dopr if - else yetagedletan oe bytecodes.

if(var2!=null){

varl = 1;
}
else{

varl = 0;
}
return 1;

Luyxexpiuévo BAETOUPE OTL UTEEYEL HOVO WUiol EVTOAY 60YXpLoNG Tou 0ONYEel GE EVTOAY| UE
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UETENTH PEYORDTERO amd aUTOV NS TeEYoucac. Axpl3ng metv amd TV VIO mou odnyel 1
eviol) oUyxptong ifnull, undpyel evtohn goto mou odnyel oe evToAr Ue axodua peyahlTERO
wetenth (goto 18). Ankady, av n var2 eivow null, t6te 1 extéheon ouveyiletonw and v
EVIOAY| Ue petenth 16 6mou elvan ouclacTixd evtohy) mou mepthoufBdvetan oo else. Av oumg
N peTofAnty elivon null, téte VYo exterectolv ol eviokéc tou if xou 1 eviolr) goto 18 Yo
odnynoetl €€w amd T dou if - else. Iopduoieg axorovdieg eviorwvy bytecodes onuatodotoiv

Vv Umapén Sourc if - else.

8 ifnull 16
11 iconst_1
12 istore_1
13 goto 18
16 iconst_0
17 istore_1
18 iconst_1

19 ireturn

‘Otay Aowméy o alyoprduog avayveploel g amd TIg Topamdve OOUES, OnuloupYel €vay VEo
%x6ufo Tou cUVAVTIXOU BEVTPOoL xahwvTag TNV cuvdptnor setCurrentIfNode 1 omolo avohay-
Bdver vou cUVBETEL TOV XOUPBO GTO GUVTAXTIXO BEVTPO. TN CUVEYELN XAUAELTOL 1) CLVEETNON
setIfNodeData 1 onolo avohopfBdver vo amodnxedoet Tov mnyaio xmdxa Tou avTic Tolyel TNV

Te€youoa eviohr] bytecode cto nedlo data Tou xouPou.
Hopaxdte PAénovpe mwe plo dour| while petapedletar oc bytecodes.

while(100 >varl){

var2 = 1;
varl+= 1;
}
var2 = 3;

Yuyxexpiévo Prénovde oTL UTdEYEL Wa oUYXELon NS METHBANTAC varl ye tov oprdud 100.
‘Onwg elvon 7oN YVvwoTtd, 0 EReYyog yio TNV mapauovy| o éva Bpdyyo yivetow ye olyxplom.
‘Etou yivetow Aowmov xan €86. ‘Otav 1 yetoBAnty varl yiver yeyoldtepn 1 lon tou 100 tote
Yo yiver €€odog and 1o Pedyyo xo 1 extéleon Yo cuveyloTel and TNV EVIOAY| UE UETENTA
18, n omola ebvar 1 winon tou apruold 3 otn oToifa tekeoTéwy. Kde gopd mou exteeiton

TO TEPLEYOUEVO TOU BpOYYOU 0 EAEYYOSC TOU TEOYEAUUATOC TEETEL Vo ueTapepdel TaAl TNy
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Bl olyxplon oo va dtamiotwdel av Yo exterectel A TO TERIEYOUEVO TOU 1) Oyt. Autd
EMTUYYAVETUL UE TNV EVIOAY goto 4 mou umdpyel oTo Téhog Tou Ppdyyou. H eviohy| auth
odnyel otn oLyxpion g peToBANnTrAc varl pe tov apriud 100. OuctaoTind odnyel oc eVIoAT
UE program counter UixpOTEPO amd aUTOV TNS TEEYOUCOS XoL AUTO elval €vol GToLyEld Tou
Oty vel pe amdAUTY Olyouptd OoTL LTdEyEL Sour| emavdAndne xar Oyt omhr) urodetinr| Sour.
Emnpdoiteta, ToviCeton 0Tl 6tay UTdpyel EVIOAT goto 1 omolo 0dNyYel 0E EVTIOAT Ue UxpdTERO

program counter, Tote olyoupa undpyel dour| while.

4 iload_1

5 bipush 100
7 if icmpge 18
10 iconst_1

11 istore_2

12 iinc 1

15 goto 4

18 iconst_3

19 istore_2

7, 7 4 7 4 . 7 7 Z 4
O7av homov o ahyopriuoc avayveweioel plo dour| while, dnuloupyet évav véo xoufo, tov cuv-
0€eL 0T0 oUVTAXTIXG BEVTEO xat amodNUEVEL TOV T Yoo XMBLXO TOL AVTIC TOLYEL O TNV TEEYoUoa

eviolt| bytecode oTo medio Tou data.
Hapaxdte PAénoupe mwe po dour) do - while petagedleton oe bytecodes.

do{
int var2 = 1;
varl4+= 1;
}while(100 >varl)

Yuyxexpuévo BAénoupe oTL 1 eviohy) bytecode 1 onola extehel T cUYXEION YLOL TNV TUEAUUOVT
oto Bedyyo (ificmplt 2) Beloxetar oto Téhog xou Oyt otny opyh 6nwe otn dour| while xou
eXTOC auTo) 00MYEl OE €VIOAY UE program counter pxeoTepo amd oUTOV TNC TEEYOUCUSC
eVTOMg ool ouclaoTIXd 00NYEel Eavd GTO TEpIEYOUEVO Tou BroYY0U av €YEL ATOPUCIOTEL
1) TOEOUOVY] OE AUTOV, av OnAadY| 1 peTofAntr varl ouveyloer va evan pxpdteen tou 100.
Ano autd galvetar xon To YEYOVOS OTL oL EVIOAES Tou PBploxovton eviog evog Pedyyou do -
while exteholvTton TOUAdYIGTOV W Yopd agol 1 abyxplon Beloxetar 6To téhog. ‘Otay Aoimdy

€)OLUE EVTONY cUYXEIONC TOL OOMYEL OE EVIOAY) UE WxEOTEQO program counter ToTe eivon
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olyoupo ott undpyet doun do - while.

2 iconst_1

3 istore_2

4 iinc 1

7 iload-1

8 bipush 100
10 if_icmplt 2

‘Otav Aowndy o ahyopriuog avayvwpeloel uio dour) do - while, dnulovpyel évav véo xouffo
Tou ouVaVTXXO) BEVTPOU XahwvTag TNy cuvdptnon createLoopNode 1 onola avohaudver va
CUVOECEL TOV XOUPO GTO CUVTOXTIXG BEVTEO. TN CUVEYELN Xohelton 1 cuvdptnon setDoWh-
ileNodeData 7 omolo avohou3dver vor amodnxedoel Tov mnyalo x@otxo tou aviicTolyel 6Ny

Te€youoa eviohr| bytecode cto nedlo data Tou xouPou.

LNUEWOVETOL OTL Ol TYWES TOL AMoUTOUVTOL Yia VoL Yivel 1 oUyxptor anwdolvton and tn otolBo

TEAECTEWVY.

ITepvivtag topa ota bytecodes goto xan goto_w omueldveTton 0Tl 1) dpdon Toug Elvor VoL Ue-
TAPERETAL 1) EXTEAEDT] TOU TEOYEAUUATOC GTNY EVIOAY| UE program counter (0o pe Tov aptiuod
mou mapatidetar axpBng dimha Touc. Av yia mapdderyua, 1 eVToAR) elvon 1 goto 50, téTE 7
exTtéleoT peTapépeTon TNy eVIOA Ue petenth 50. H evtohy) auth poévn tng dev €xel vonua.
Yuunepthopfdveton pévo oe urodetixée R enovahnruixée dopée (if, while, do-while, switch).
O Tpomog Yool TG EVIOAS AUTAS amtd TOV ahYOELIUO EYEL TEQLYPUPEL G TNV TUEATAVE -
véhuom twv e€Xc bytecodes: if icmpeq, if_icmpne, if_icmplt, if_icmpgt, if_icmple, if_icmpge,
ifeq, ifne, iflt, ifgt, ifge, ifle, ifnonnull, ifnull, if_acmpeq, if_acmpne, fcmpl, fempg, dempl,
dempg, lemp, tableswitch, lookupswitch. [3][12]. A&iler vo onuewdel o tpdmog Aettovpyiog
OUWS Tou ohyoplduou oe TERINTWOT TOL 1) Ty Tou program counter cTov onolo odnyel N
evToAY| goto elvan peyahiTepn Tng TWrE Tou TeEyovTog program counter. O adydprduog cTny
nepintwon auth tpaypatonolel ehéyyoug otnv AMota caseNodeList, 1 onola €yel amotnxeu-
UEVES TIC TEQITTAOELS TV d0UWY switch mou €youv eviomoTel, npoxewwévou va eaxptBuwiel
av 1 EVTIOAT) goto avixel oe plar Tétola dour. Edv 1 evtohy| goto amotelel Aowndv uépog Wiag
TETolC BOUNC, TOTE EAEYYETOL oV TEOXELTOL Yiar TNy Tepintwon default. Av Swmotwiel ot
mpoOxeTon Yiol TNV mepintwor default, téte mpootiievian Tpelc VEou xduPol 6To cuvTaxTIXd
0évtpo: oTov TpMTo anodnxeletan we dedopévo 1 éxgppoon “default:{”, otov debtepo o mn-

yolog x0dxag mou avtiotolyel oty mepintwor default, o omolog eivon MdN anodnrevpévoc
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ot Moo caseNodeList, xoa otov tpito T0 obufBoho '} to onolo onuatodotel 10 téhoc g
nepintwong default. Xe neplntwon mou 1 eviohy| goto avixel oe doyur| switch aAAd dev mpod-
xertan Yo Ty mepintwon default, tote avtiotowyel 6Tty evtolr break. Yuvenwg npootiveton

€vag VEOS x0UL0og 6TO CLVTOXTING BEVTEO XaL amoUnXevETIL OE AUTOV 1) Exgppact “break;”.

Yy nepintwon mou o ahyoprluog anoxhelosl To YEYOVOC 1) EVTOA goto v ebvar Yépog Wiag
doung switch, t6te 1 eviodr) avtioTolyel eite oe wa Exgppaon else if eite oe wa Exgpaon else. O
ohyopripog expouelel GE TOLd omd TIC BVO EXPEACELS AVTIO TOLYEL, TEAYUATOTOIWVTAS EAEYYOUS
otnv otoifa gotoNodeStack, 1 omola €yel amodnreupéves Tic eviohéc goto. Xtny meplntwon
else if, o x6ufoc pe to Sedopéva undpyel KON 0TO BEVIPO GANG €yel amoUnxeuTel cav Ui
evtoAy| if xan auTd BL6TL 1) EVTOAT| goto PeloxeTon TopaxdTey and TIC EVIOAEC TOU AVTIGTOLYOUV
oty abyxplor xou €Tl 0 ahydprduog Sev unopel va yvwpllet av mpdxeton yia evtoly if 1 else
if. O akyopriuoc howndy, avalntd xou Bploxel 6To cuVTOXTIXG GEVTPO TOV TeEAeuTalo xOuBo
if xou avtixadiotd oo amoUnxevuéva dedouéva Tou TNV Exgeaot if ye v Exgpaon else if.
Emniéov npootideton évag VEog xOufog 0To cuUVTAXTIXG BEVTPO ol AMOUNXEVETOL OE AUTOV
0 olpPolo '} o onolo onuatodotel To Téhog e tepintwong else if. Telog , oy nepintwon
ToU 1) EVIOAT| goto avtioTolyel otny éxgpao else, tote mpooTieTan évag Véog x6ufog GTo
ouvTaxXTxd 8EvTpo xou amoVnxevETL O aUTOV 1) Exppaot “else{”. O mnyaioc xdduxog Tou

avTiotoyel otny meplntwon else Peloxeton 0TI emdueveg evtolég bytecode.

Yuvdpetnon setCurrentDoWhileNode

Mpdxertan yio wiae Bondnuiny) cuvdptnon 1 onola xaheiton and v cuvdptnon branchAction
OTaY VoY VORLOTEL amd Tov ahyoptduo ott undpyel wa dour do-while. Muyxexpyéva, 1 ou-
vapTnon avaroufdvel va evionicel Ty Vo otny onolo Yo totodetniel o xouBog Tou cuvta-
xTxoL Bévtpou o onolog Va meptéyel v éxgpacn “do{” n onoio onuatodotel TRV apyf g

oounc do-while.

Yuvdetnon createLoopNode

Mpdxertan yio wioe Bondnuiny) cuvdptnom 1 onola xaAeiton and Ty cuvdptnon branchAction
OTaAY VoY VORLOTEL amd Tov ahyoptduo ott undpyel wa dour do-while. Muyxexpyéva, 1 ou-
VAETNOY oVOAoUBAVEL VoL ONULOURYYOEL X VO TOTOVETHCEL GTO GUVTUXTIXO OEVTIPO TOV VEO
x6pPo mou avticToyel 6Ty Evapdn tne douric do-while. O véog autdg xéufoc mepEyel we

dedopévo v Exgpaon “do{” n onola onuatodotel Ty apy wac dopfic do-while.
Yuvdpetnon setDoWhileNodeData

pdxertan yio o Bondntiny) cuvdptnon 1 onola xaAeitor and Ty cuvdptnon branchAction
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OTAY VY VWRLO TEL a6 Tov ahyopLduo oTt utdpyel uio dour do-while. Euyxexpiuéva, n cuvde-
Nom anoUnxeVEL GTOV XOUB0 TOU GUVTAXTIXOU BEVIPOU TOU AVAXEL G TNV GUVITXT) TEPUATIONOY

e doprc do-while, Tov avtictowyo Tyoio x@owa.

Yuvdpetnon findDoWhileNode

[Tpdxerton yior i fondntind cuvdetnon 1 onola xaAelton and tnv cuvdptnor createLoopNode
OtV YeeloTEl Vo EVIOTUOTEL 0TO CUVTAXTIXG OEVTEO €vag 1HOT UTdpywy xO0uUPog o onolog
0o TEPA amO EAEYYOUC TPOXVTTEL OTL AUTOC OV avixel TeAxd oe dour do-while xou Yo mpémel

OLVETKG VoL ahhayYoly Tor amotnxeuuéva dedopéva Tou.

Yuvdpetnom setCurrentIfNode

Mpdxertan yio o Bondntiny) cuvdptnon 1 onola xaheiton and v cuvdptnon branchAction
OTAY AVAY VORI TEL amtd Tov ahyopLtiuo oTL utdpyel wa dopun undveone. H cuvdptnon avohay-
Bdver vor cuVBEGEL TOV VEO %x0UBo 610 cuvTaxTO BEvipo. H cuvdptnon xaielton enlong xou
otav o ahyopriuog evtonilel 0Tt umdpyet uor cuvIRxn 1 omolo THaVOY Var avixel oE Uit HoT
urdpyovoa dour| if. Buyxexpwéva, n cuvdptnon avalopfdver vo eviomioel Tov xoufo cTov
omoto Yo mpénel var amodnreutel 1 VEx sV XN, LNUELOVETUL OTL 0 ®XOPBOC AUTOS TERPLEYEL DT

wor ouvixn if emopévwe 1 véo cuviinn Ya mpootelel e TNV yEHomn EVOS AOYIXOU TEAECTH.

Yuvdetnon branchNodeConcatenation

pdxertan yior wio Bondntixn cuvdptnon 1 onolo xokeiton and Tig cuvapthoelg setCurrentlf-
Node xa setCurrentDoWhileNode xou o pdhoc tng elvon va cuvevaoel 800 xéufoug tou
CLYTOXTIXOU OEVTEOL Tou TEpLEYouV anoUnxeuuéveg cuviixeg if ¥ do-while avtictoya. O
ahyopriuog €yel evtonicel 0Tl auTEG oL GUVITXES avrxouY GTNY Bl EVTOAT utddeong 1| emo-

véAndne omdTe 1 cuVEETNOT avohoBAveL TN CUVEVLOT) TOUC.

Yuvdpetnorn containsGotoStatement

[Mpdxerton yior proe Bonintiny) cuvdptnom 1 onola xaheltar and v cuvdptnor setCurrentlf-
Node. O pdrog authc Tng cuvdptnong elvar v evtoricel av 6T evioAég bytecode umdpyel 1
EVTOAT| goto TPOXeWWEVOL Vo eVTOTIo TOUY TiavES BouES LTOUEDTC 1) TEPITTHOOELS GTIC OTOlES

Yo mpémnel va yivel cuvEvwon xOuPwv mou mepyouy anodnxeupéveg cuvinrxec if.

Yuvdetnor inverseRelationalOperator

[pdxerton yio i BondnTin cuvdptnon 1 onola xakeiton and Tic cuvapthoelg setlfNodeData
xan branchAction xat 0 pdhog Tng elvon var avTio Teédel Toug oyeatoxols Tehectég. [l mopd-

detyuo 0 Teheo T == ueteTpéncton o 1="evd o teheotic =" o '==". Auty| n cuvdptnon
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yeetdleton yioti oL evtohéc bytecode mou avtiotolyolv e Souéc untddeomng €xouy e TEAECTH
ToV avTioTEOPOo amd auTdV ToL €youv ol evTokég if mou toug avtioToryolv. T'ar mopdderyua
0 TO TOPOXATL ATOCTIUCUA XWOXA, 1 EVTIOAT) bytecode “ifnull 107, pog Aéel ot av 1 TWwn Tng
ueToBAntrc mou Yo anwiniel and tnv otolBo tTeAecTéwy elvor null THTE oL EVIOAES UE pETENTY
8 xan 9 Va mopokerpodv xou 1 extéreon Yo ocuveyloTel and TNV eviolr ue petenth 10. H
avtiototyn evioly if eivon “if(var2!=null){”. Anhad# ov n twh e yetofintrhc var2 eivou
fon pe null t6te Yo exterectolv oL eviohég pe petenTh 8 xan 9, Ot BLUPORETIXY TEPITTWOT)
1 extéheon VYa cuveyloTel and v eviohy| ue yetenty| 10. H cuvdxn doniady oc uia evIoAt
unodeone bytecode, Belyvel mote dev Vo exterestolv oL eviolég mou Pploxovital EVTog Tou
block unddeonc. Avtdétng, uo cuviixn urnddeong otov Tnyaio xwdxa, delyvel tote Yo
exTEAEGTOOY OL eVIOAEC Tou Peloxovton péoa oto block tne unddeone. I autdv Tov Adyo

XEEWCETAL XAl 1) AVTICTROPT| TWV CYECLOUXWY TEAETTAOV.
Hapdderypo evtoh@yv bytecode mou avtiotoryolv oe ya dour| unddeong:

5 ifnull 10
8 iconst_1
9 istore_1
10 iconst_1

11 ireturn
O mnyofog x@OWOC TOU AVTIGTOLYEL GTIC ToEATAVL EVTIOAEC bytecode:

if(var2!=null){
varl = 1;

}

return 1;

Yuvdpetnon setlfNodeData

[Mpdxerton yioo plar Bondnuin| cuvdptnon 1 onola xodeiton and Tic ouvapthoel branchNode-
Concatenation xou branchAction. O péhoc autic g cuvdptnong ebvar va anodnxedoet ta
0edoUEVaL GTOV x0UB0 TOU CLYTUXTIXOV BEVTPOU TOU AVTITPOCWTEVEL TN cLVITXY TNG douNg
unodeone. Luyxexpéva, 1 cuvdpetnon eite anodnxevel oto nedio data tou xouBou Ty €x-
ppaon ‘if (euvihun){" av éyer ubhic eviomotel wa véa Sour| undieone, eite cuuTAnEGVEL pla
71N undpyouvca cuVUAXN UE eTTAEOV xpLThplo EAEYYOU. LTny Beltepn Tep(nTtwon o alyo-
prdpog €yel evtoniosl otl oY cLVINXN EAEYYOU TNC BOUNC AVTIGTOLYOUY TEQLOCOTEQA AT

EVOL XELTAPLOL TOL OO0l CUVEVMVOVTAL UE VOV OYECLAXO TEAECTH OTWS YLo TORABELYUA GTNV
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éxgpaon “if(var2!=null && var3!=null){".

Yuvdpetnon calculatePC

pdxerton yia par Bondntiehy ouvdptnorn n onola xaheltan and tn cuvdptnor printMethod.
Aut n ouvdpTtnon emoTEEPeL Yo xdde evtohr| bytecode wa axéponar Twr 1 onola avTicTOL-
Yel 610V anodnxeutixd yhpo mou xatahoufdver (ue povdda pétpnone to byte). Me autdy
Tov TpoTO, 1 uédodog printMethod eivon ce Yéon va unoloyicel Tov program counter mou
avTiotolyel o xdide evtolr) bytecode wote va tov eugavicet opiotepd Tng. T'ar Topdderypa 1
evtohn] bytecode “anewarray” xatohopfdvel ywpo mou avitioTolyel o 4 bytes eved 1 evIoly

“invokevirtual” xatohopfdver yweo mou avtioTotyel oe 3 bytes.

Yuvdetnon printMethod

Avuty 1 ouvdptnon elvar LTEOYUYY Yot TNV EUPAVIOT TOU TNYAOU XOOIXA ULOG CUVERTNONG
NG EMASYREVNC amd TOV YPRO TN XAAoNS OTO Ypupxd mepddAhov tng epopuoyhc. H pri-
ntMethod Zexwvdel epgaviCovtag tov TOTO EMOTEOPNG, TO OGVOUA, To OPIOUATA XL TUYOV
eCaupéoelc tne ouvdptnone. H ouvdptnon printMethod €yel mpdoPacn otic e€apéoceic tng
ouvdptnong xdvovtog yerion tne uedédou getExceptionsAttribute() e xhdone Methodln-
fo. O timoc emotpoprc xadode xou To oplopata AapfBdvoviar Uotepa and encéepyacio YEow
e pedddou getDescriptor() tne xhdone MethodInfo. Emmiéov, o tinog mpbofBaone tne
ouvdptnone AaufBdvetor péow tne uedodou getAccessFlags() tne xhdone MethodInfo. Y
ouvéyeta 1 printMethod AopBdver Tic evioléc bytecode tne cuvdptnong, xokdvtog T pédodo
getCodeAttribute() tne xAdone MethodInfo. It xdde eviorq bytecode tne cuvdptnong, 7
printMethod xohkel tnv cuvdptnorn disassembler n omola Eexwvd tn Sodixacion dnutoveylog
TOL GLVTAXTIXOV BEVTEOU, ToL omolou Ta dedopéva eupaviovial GTo YeuPixo TEPSAANOY TNg

eQapuoYNg, Héow xAiong tne uevddou printTree tng xhdone AbstractSyntaxTree.

Yuvdpetnon escapeCharacters

[Mpdxerton yio pio Bondntxr) cuvdptnon n onolo xakeltar and tn ouvdpetnon ldcAction. O-
e Tpoavapépinxe aTnv avdiuon tng cuvdptnong ldcAction, 6tav autr xakelton, wdeiton
wor ohpopriunTtix T oty otolfo tehecTEWY. AUt 1 ah@aprdunTixny Tir utopel vo me-
pLéyel yapoxthpes dlapuyhic (escape characters) xou tnv nepintwon auth épyeton var xohDpeL
1 ouvdptnor escapeCharacters xaddg oL YapaxTHEES BLUPUYTE ATAUTOLY EVAY GUYXEXPLIEVO
yelpwoud. O yoapoxtrpeg Blagpuyrc toug omoloug yewileton 1 cuvdptnor escapeCharacters
ebvar ot €€hc: \\, \n, \t, \r, \b, \f, \", \”. Autol ot yapoxthpec xodde anoteholy uépoc evie

String, Ya npénet vor amotnxeutolv axeBie dnee bvor (xou vor unyv avxatac todody and Tov
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Yopoxtipor oTov ontolo avtioToryolv) 6Ty 610l TENECTEWY Xt ETIONG VoL EUPAVIGTOUY [E

Tov axpLPBag (Blo TpéTo oToV TNYXlo xWoxa Tou Vo epgavioel o decompiler. I vor emiteu-
4 4 e 4 Ié 7 Z 4 4

xOel autd, 1 ouvdptnon escapeCharacters, 6tav AdPBel we dploua Evay TEToL0 YoEaxXTHEA, TOU

mpocVétel yia xdde backslash mou nepiéyel éva emnmiéov backslash, étol dote o alyodpriuog

VO UV TOV OVTIXATAC THCEL UE TOV YURAXTHPd GTOV OO0V aVTIoTOLYEL AAAS VoL TOV SLoTrer|oEL

¢ EYEL

Yuvdpetnon genericsHandling

pdxertan yior i Bonpdntin cuvdptnon 7 onola xoheiton and v cuvdetnor invokeAction.
Auth 1 ouvdptnon yewplletoar Toug mapoueptxols TOToug dedouévwy (generics). Ot mopoype-
Tewol TOmoL dedopévey Leywpllouy and Ty Tomovétnon Toug avdueco oo oOUBola ‘<" xan
> O akybprduog avtihoufBdvetar Ty UToEEN EVOS TUEAUUETEXO) TUTOU BEBOUEVKLV 6TAY OE
wo evioAt) bytecode invokevirtual yiveton xhfon wiag pedddou yiag dourc Sedouévwy 1) o-
oo avixer oe wa BBhodRxn e Java (6nwe n util) xou undpyel we dplopa TOUAYIOTOV
éva avtxelpevo tOmou Object. ‘Otoav hoimév o ahyopriuog evionicel €voy TAapAUETEIXO TU-
7o Bedouévwy, xalel TNy cuvdptnon genericsHandling. H cuvdptnon genericsHandling ot
ouvéyela avarauPdvel Vo Tepa amd enelepyacion TV oploudtwy TG Pedddou Tou xoAel 1 evTo-
A bytecode invokevirtual, vo anodnxeloel 610 cuUVTAXTIXG BEVTPO TOV TNYXLO XOOLXA TOU

avTioTolyel 6Ty xAfon TNg PEVOBOU, XEVOVTUS YEHOT| TWV TUPUUETEIXWOY TUTWY DEBOUEVHV.

E’.5 To ocuvtaxtixd 6EvTeo

To ocuvtaxtixd dévipo viomoeiton Ye v Pordela 600 xAdoewv. H mpodTn xhdon ebvar 1
AbstractSyntaxTreeNode 1 omola avtimpoownelel tov x6ufo tou 8évipou xal amoteheiton
omd ta €€Xg medla: €va medlo data oto omolo anolnxedeton o TNyalog xWBIXAS TNG EVTOATG
mou avticTolyel otov xouPo, éva medlo pcValue to onolo €yel anoUnxevyévo Tov program
counter tng evtohng, xat 600 BelXTEC TOU CUVOEOLY TOV XOUBO UE TOV aPIoTERO o Be&l TOU
x6uPo (left xou right avtiotorya). H xhdon nepiéye eniong xou toug avtiotoyoug constructors
xadog xon Ti¢ avtioTolyeg uetddoug set xou get. H dedtepn xhdon eivan ny AbstractSyntaxTree
1 omola AVTITPOCWTEVEL TO GUVTAXTIXG OEVTEO ot amoTeAe(Ton and €va medio To omolo elvon

évag Belxtng oty plla Tou Bévtpou.

Iopaxdte avoahhoVToL Ol CUVIRTACELS TIOL PEEVOUV €I TERAC TIC EVERYELS TIOU OVTLOTOLYOUV

ot xade bytecode:
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Yuvdpetnomn addNode

Avuth n ouvdptnomn npoc¥étel Evav vEo xOuBo aTo cuvTax T dévipo. H tomodétnon tou véou
%x6pfou 610 6EVTEO Yiveton xupiwe ue Bdon Ty Ty Tou €xet o pc counter. H dacvoeon tou
%x6pPou e tov Bel xan aploTeEd Tou x6pfo yivetan e Bdom to eldog TNg evToArc, av dnhadh
€youpe doun emavdindng, av €youue dour| emhoyhc 1 dour| axoroudioc. I Topdderyua oe pa
dopr do-while, o 8e&16¢ deixtng Tou xOPPBou Pe TNV VIO ToL TEPLEYEL TNV GLVITXY EAEY YOV,
delyvel Tlow xat cuyxexpéva 6To xouBo ou onpatodotel TNV apyn Tng douric do-while. e
wor ouvirxn while o aploTepde Belxtng Tou A(6PPou mou TEPEYEL TNV dour| EAEY oL, Bely Vel
G TOV XOU0 Tou TEPLEYEL TNV EVTOAT Tou €netal Tne dourc while, eveéy o Be€log delntng delyvel

61OV x0UP0 TOU TEPLEYEL TNV TEWTN EVIOAA Tng douric while.

Yuvdetnom findNode

Auth) 1 ouvdptnon avalnTtd GTO CUVTOXTIXG BEVTRO Evay XOUBO UE Ul CUYXEXQWEVN TWT| PC
counter. H avalrtnon nporyuotonoleiton copdvovtog To 8évipo Eextvivtag and tn etla, uéyel
va Beedel x6ufog pe Twr pe counter (on pe Ty Ty pcValue mou €yel dodel cav dplopa oTny

cLVIETNO.

Yuvdpetnon printTree

AuTi) 1 CLVAETNOT TUTVEL TAL TEQLEYOUEVA TWV XOUBWY TOU CUVTAXTIXOU BEVTPOU EEXVIVTAS
amd v eila. O myoiog xMoxag o onolog eivon amodnxeuuévoc atoug xoufoug Tou Gévtpou,
epgaviCeTtan Ye TiC anoutolueveg ecoyéc. EmmAéov, ol deopcupéveg Aéelg epgaviCovton ue UTAe
Yeouo xou ot cupfohooelpéc pe moptoxahl. T va emitevydel ) cwoTh cdpwon Tou BévTou
X0l GUVETIDC 1) OWO TH EPPAVIOT Tou Tnyaiou xoddwa yiveton yerion wae otoffac (nodeStack).
H otolBa neptéyel Toug x6pBouc Tou BEVTPOU TV OTOIWY TO TEPLEYOUEVO EXEL BT EUPOVIC TEL
oAAG €youv Begl f/xon oploTepd Toudl ondte Vo mEEmEL 0Pol axOhOUIHCOUUE TO LovoTdTL
QUTOV TV XOUBLY (Tatdldv), va et TeéouUe o€ aUTONEC MO TE VoL CUVEYIOTEL amtd T0 6KOTO

onueio N odpwaon Tou BEVTEou.

Yuvdetnon popNode

[Tpdxerton yiow g fondntinry ocuvdpetnon 1 omola xaAelton and v cuvdptnor printTree xou
anwiel and 0 otolBo nodeStack mou mepiéyel amodnxeuuévous oplouévoug xouBoug Tou 6é-

VTPOU, Tov x0US0 Tou BeloxeTon GTNY X0PUPY TNS.

Yuvdetnon correctBranchNodeData

[Tpdxerton yia pio Bonintiny| cuvdptnon 1 omola xokeiton and tnv cuvdptnor printTree dtov
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N EVIOM] Tpog epgdvion meptéyetl wa ouvixn vnddeone (t.y. if, else if) # wo cuvdrinm
emovdndne (n.y. while, do-while) xou éyel we otéy0 vo tpocitécer Tuydy Topeviécel; mou
heimouv. O ahyopriuoc avayvepilel av Aeimel xdnow mtapévieon yetpwvtac 1o TANdog Twv
OPLOTEPWY oL TWV &LV TapeviEoemy xo utoloyilovtag Tn Slopopd Toug. Av Slomio twiel
0Tl 1 8Lopopd ToL TAIOUS TWY UPIGTERMY X0l TKV OeELOY TopeviEaewy Bev elvon undevixt|, ToTe

7 7 4 7 7 4 ’
yivetar SLoptmon Twv dedouévwy Tou xouBou xou TpooTidevTtal ol TapeVIECELS TOU AE(TOULV.

Yuvdpetnorn optimizeBranchNodeData

Hpdxertan yia par Borpdntinn cuvdetnon 1 onola xokelton and tnv cuvdptnor printTree dtoy
N eVIOM] Tpog eupdvion meptéyetl wa ouvixn unédeone (m.y. if, else if) # wo cuvdrinm
emavdindne (n.x. while, do-while) xou €yel wc otéy0 Vo darypdper nepittéc Tapeviéoelc
wote va ebvar o eugaviowog o mnyalog xwowag. H oorypoapt| etvor xuplong amapaltntn dtoy
€y 0uUE TOMATAES GLUVITIXEC EAEYYOU OE Ulal EVTOAY) udUeoTC 1) oE Uit eVIOAT| emavdindme. H
Olorypapn) Twv mopeviéoewy vAomotelton pe Ty Bordeta pwag otolBag bracketStack oty onola
Tonovetolvton oL Yéoels Twv aploTteptv Topeviéceny (. Xtn ouvéyelo dtay cuvavtdton Selld
Topévieon ) e Bidpopoug EAEYYOUS SLAMOTMVETOL av €YOUUE TOAMATAES GUVIRXES EREY YOV
o av ebvor amodex Ty 1) Slorypapr) Twy tapeviécewy. Av 1 Blarypapy| elvol amodex T TOTE GE Lot
oour) HashSet pe tnv ovopoocio bracketsToDelete tonotetolvtan ot Véoeic Tou {edyoug Twv
nopeviéceny (n Véon tne Tpéyovoag delldc topévieonc xou 1 9€omn Tne apLoTeprc Tapévieong
Tou Tng avtioTolyel 1 onola elvon amoUnxeuuévn oty xopuer e otolBag bracketStack). H
oour| bracketsToDelete oto téhog Va nepiéyel Tic Véoelg Twv TopevIEcE®Y TREOC Blory Pt Xo

1 ouvdpTnom pe Bdon auTthY Vo LAOTOLACEL TIG DLy PUpES.



Kegpdharo [°

[IAPAAETT'MATA

Ye oha ta mapadetypota divetar w¢ elcodog oTnv qopuoyt To .class apyelo Tng xAdong mou
AVOADETOL OO TE VO PaivovTal To amoTEAEGUATA TNG AEtToupyiog xou Tou bytecode viewer oAAd
xat Tou decompiler. Enlong oe xdde nopdderypa o diveton xon 0 audevtinde mnyaiog xooixag

OO TE VoL UTopel Vo yivel cUyxplor Ue To Tov yaio xmoxa mou mapdyel o decompiler.

1) IMapdderypa anAhc xAdorne main

ITnyoiog Kdduxoag:

package client ;
public class Main {

public static void main(String[] args) {
for (int i = 1; i < 1000; i +4) {
Runnable ¢ = new Client("127.0.0.1", 12000);
Thread t = new Thread(c);
t.start ();

}

"E€0do0¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

105
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Fields:

Methods Information:

public <init> Ov max stack: 1, max locals: 1, catch blocks: 0
public static main ([Ljava/lang/String;)V max stack: 4, max locals: 4, catch blocks:
0

Bytecode of main method:

0 iconst_1

1 istore-1

2 iload_1

3 sipush 1000

6 if_.icmpge 41

9 new #2 = Class client . Client

12 dup

13 ldec #3 = "127.0.0.1"

15 sipush 12000

18 invokespecial #4 = Method client.Client.<init >((Ljava/lang/String;I1)V)
21 astore_2

22 new #5 = Class java.lang.Thread

25 dup

26 aload_2

27 invokespecial #6 = Method java.lang.Thread.<init >((Ljava/lang/Runnable;)V)
30 astore_3

31 aload.-3

32 invokevirtual #7 = Method java.lang.Thread.start (()V)
35 iinc 1 1

38 goto 2

41 return

Bytecode of Main() (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"E€080¢ decompiler:

package client;
import client . Client;

public class Main{

public Main () {

super () ;

}

public static void main(String|[ ] var0)({
int varl = 1;

while(varl < 1000){
Client var2 = new Client ("127.0.0.1",12000);
Thread var3 = new Thread(var2);
var3.start ();
varl4= 1;
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2) ITopddeiypo anifc xAdorne main

IInyoiog Koduxag:

public class Item {
private static int uniqueld = 1;

private int itemlId;
private String itemName;

public Item (String itemName)

{
this .itemName = itemName;
itemId = uniqueld;
uniqueld++;

¥

"EEod0¢ bytecode viewer:

Methods Information:

public <init> (Ljava/lang/String;)V max stack: 2, max

static <clinit> ()V max stack: 1, max locals: O, catch blocks:

Bytecode of <clinit > method:

0 iconst_1
1 putstatic #3 = Field Item.uniqueld(I)
4 return

Bytecode of Item(java.lang.String) (constructor):

0 aload_0

1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 aload_0

5 aload_1

6 putfield #2 = Field Item.itemName(Ljava/lang/String;)
9 aload_0

10 getstatic #3 = Field Item.uniqueld(I)

13 putfield #4 = Field Item.itemlId(I)

16 getstatic #3 = Field Item.uniqueld(I)

19 iconst_1

20 iadd

21 putstatic #3 = Field Item.uniqueld(I)

24 return

"E€080¢ decompiler:

public class Item{

locals :

2,

catch blocks:

0
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private static int uniqueld;
private int itemlId;
private String itemName;

public Item (String varl){
super () ;
this.itemName = varl;
this.itemId = uniqueld;
uniqueld = (14 uniqueld);

static void <clinit >(){
uniqueld = 1;

3) IMopddeiypa Beodyyov while

IInyaioc Kwduxoag:

public class whiletest{
public void spin () {

int i = 0;

int j = 0;

while (i < 100){
i=1
i+=1;

}

i=3;

"EEod0¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack: 1,
public spin Ov max stack: 2,

Bytecode of spin method:

iconst_0
istore_1
iconst_0
istore_2
iload_-1

BwWw N = O

catch blocks:
catch blocks:

108
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5 bipush 100
7 if_.icmpge 18
10 iconst_1

11 istore_2

12 iinc 1 1
15 goto 4

18 iconst_3
19 istore_2
20 return

Bytecode of whiletest () (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"E€080¢ decompiler:

public class whiletest{

public whiletest (){

super () ;
¥
public void spin () {
int varl = O0;
int var2 = 0;
while(varl < 100){
var2 = 1;
varl4+= 1;
¥
var2 = 3;

4) Iopdderypa if-else

IInyoiog Kooduwag:

public class test{
public int add(){
int i=0;

String s=null;

String r = "abc";
if (s!=null){
i= 1;
}
else{
i = 0;
}
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"EEod0c¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init > Ov max stack: 1, max locals: 1, catch blocks: 0
public add O1I max stack: 1, max locals: 4, catch blocks: 0

Bytecode of add method:

0 iconst_0

1 istore_1

2 aconst_null
3 astore_2

4 ldc #2 = "abc"
6 astore_-3

7 aload_2

8 ifnull 16
11 iconst_1
12 istore_1
13 goto 18
16 iconst_0
17 istore_1
18 iconst_1
19 ireturn

Bytecode of test() (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

3

EZod0oc decompiler:

public class test{

public test (){
super () ;

public int add(){
int varl = 0;

Object var2 = null;

String var3 = "abc";

if (var2 != null){
varl = 1;

}

else{

varl = 0;
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return 1;

5) IMTopdderypa if - else if - else

IInyoiog Kooduxag:

public class test4{
public int add(){

int 1=3;
int j=4;
if (i==0){
= 1;
}
else if(i==9){
i =0;
}
else{
j=4;
}

return 1;

"E£od0¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack: 1,
public add O1 max stack: 2,

Bytecode of add method:

0 iconst_3
1 istore_1
2 iconst_4
3 istore_2
4 iload_1

5 ifne 13
8 iconst_1
9 istore_2
10 goto 26
13 iload_1
14 bipush 9
16 if_.icmpne 24

catch blocks:
catch blocks:
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19 iconst_0
20 istore_2
21 goto 26

24 iconst_4
25 istore_2
26 iconst_1
27 ireturn

Bytecode of test4 () (constructor):

0 aload_-0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"EE€od0¢ decompiler:

public class test4{

public test4 (){

super () ;
}
public int add(){
int varl = 3;
int var2 = 4;
if (varl == 0){
var2 = 1;
}
else if(varl == 9){
var2 = 0;
¥
else{
var2 = 4;
}

return 1;

6) ITopddeiypa Bepodyyov do-while

ITnyoiog Kdduxoag:

public class dowhile{
public void spin () {

int i = 0;
do{
int j=1;
i+=1;

}while(i < 100);

"EE€od0¢ bytecode viewer:
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General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object

Modifiers: 21

Fields:

Methods Information:

public <init> Ov
public spin Ov

max stack: 1,
max stack: 2,

Bytecode of spin method:

iconst_0
istore_1
iconst_1
istore_-2
iinc 1 1
iload_1
bipush 100
if_icmplt 2

== N A W N RO

return

Bytecode of dowhile() (constructor):

0 aload_0

I

return

"E£o0d0c decompiler:

public class dowhile{

public dowhile () {

super () ;
¥
public void spin () {
int varl = O0;
do{
int var2 = 1;
varl4+= 1;

}while(varl < 100);

7) Iopddeiypa Beodyyovu for

IInyoiog Kooduwag:

public class fortest{
public void spin () {

max

max

locals:
locals :

1,
3,

catch blocks:
catch blocks:

invokespecial #1 = Method java.lang.Object.<init >(()V)

0
0
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15
for (i = 0; i < 100; i+4+=1) {

"EE€od0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack: 1, max locals: 1,
public spin Ov max stack: 2, max locals: 3,

Bytecode of spin method:

0 iconst_0

1 istore_1

2 iload_1

3 bipush 100
5 if_icmpge 16
8 iconst_1

9 istore_2

10 iinc 1 1
13 goto 2

16 return

Bytecode of fortest () (constructor):

0 aload_0

-

return

"E€od0¢ decompiler:

public class fortest {

public fortest (){

super () ;
}
public void spin () {
int varl = 0;
while(varl < 100){
int var2 = 1;

varl4= 1;

catch blocks:
catch blocks:

invokespecial #1 = Method java.lang.Object.<init >(()V)
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8) IMopddeiyua if - else pue eppwievuévo if

ITnyoiog Kdduxag:

public class nestedifs22{

public nestedifs22(){
super () ;

public int add(){
Object o = new Object () ;
int 1=0;

String s=null;

String r = "abc";
if (s!=null){
if (i==0){
r = "av'";
}
}
else{
i = 0;
}

return 1;

"E€0do0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init > Ov max stack: 1, max locals: 1, catch blocks:
public add O1I max stack: 2, max locals: 5, catch blocks:

Bytecode of add method:

new #2 = Class java.lang.Object

dup

invokespecial #1 = Method java.lang.Object.<init >(()V)
astore_1

iconst_0

istore_2

= © 0 N &~ W o

0 aconst_null
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11 astore.3

12 ldc #7 = "abc"
14 astore 4

16 aload_3

17 ifnull 31

20 iload_2

21 ifne 33

24 ldec #9 = "av"
26 astore 4

28 goto 33

31 iconst_0

32 istore_-2

33 iconst_1

34 ireturn

Bytecode of nestedifs22() (constructor):

0 aload_0

-

return

"E€od0¢ decompiler:

public class nestedifs22{

public nestedifs22 () {

super () ;

public int add(){
Object varl = new Object () ;
int var2 = 0;
Object var3 = null;

String var4 = "abc";
if(var3 != null){
if (var2 == 0){
vard = "av";
}
}
else{
var2 = 0;
}

return 1;

9) IMapdderypa if - else pe eppwievpévo if - else if - else

invokespecial #1 = Method java.lang.Object.<init >(()V)

IInyoiog Kdoduxoag:

public class nestedifs{
public int add(){
int i=0;
String s=null;

String r = "abc";
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if (s!=null){

if (i==0){
}
else if(i == 1){
r = "ab";
}
else{
r = "ac";
}
i= 1;
}
else{
i = 0
}

"EE€od0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack: 1, max locals: 1,

public add O1 max stack: 2, max locals: 4,

Bytecode of add method:

0 iconst_0

1 istore-1

2 aconst_null

3 astore_2

4 ldc #7 = "abc"
6 astore_3

7 aload_2

8 ifnull 40

11 iload_1

12 ifne 21

15 ldc #9 = "av"
17 astore_3

18 goto 35

21 iload_1

22 iconst_1

23 if_icmpne 32
26 ldc #11 = "ab"
28 astore_3

29 goto 35

32 ldec #13 = "ac"
34 astore-3

35 iconst_1

36 istore_1

37 goto 42

catch blocks:
catch blocks:
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40 iconst_0
41 istore_1
42 iconst_1
43 ireturn

Bytecode of nestedifs () (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"E€080¢ decompiler:

public nestedifs () {

super () ;

public int add(){
int varl = 0;

Object var2 = null;

String var3 = "abc";
if (var2 != null){
if (varl == 0){
var3 = "av";
}
else if(varl == 1){
var3 = "ab";
}
else{
var3d = "ac";
}
varl = 1;
¥
else{
varl = 0;
}

return 1;

10) IMTopddeiypa eppwievpévey while

IInyoiog Koodwag:

public class nestedwhiles{
public int add(){
int 1i=0;

String s=null;

String r = "abc";
i=1;
while (i <10){
s = "abt";
while (s!=null){
i= 1;
}

i+
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return 1;

"EEod0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object

Modifiers: 21

Fields:

Methods Information:

public <init> Ov
public add OI

max stack: 1, max locals: 1,

max stack: 2, max locals: 4,

Bytecode of add method:

0 iconst_0

1 istore_1

2 aconst_null

3 astore_-2

4 ldc #7 = "abc"
6 astore_3

7 iconst_1

8 istore_1

9 iload_-1

10 bipush 10
12 if_icmpge 33
15 ldc #9 = "abt"
17 astore-2

18 aload_2

19 ifnull 27
22 iconst_1

23 istore_1

24 goto 18

27 iinc 1 1

30 goto 9

33 iconst_1

34 istore_-1

35 iconst_1

36 ireturn

Bytecode of nestedwhiles () (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V
4 return

"EE€od0¢ decompiler:

catch blocks:
catch blocks:

)

0
0
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public class nestedwhiles{

public nestedwhiles () {
super () ;

}

public int add(){
int varl = 0;
String var2 = null;
String var3 = "abc";
varl = 1;
while(varl < 10){
var2 = "abt";
while(var2 != null){
varl = 1;
}
varl4= 1;
}
varl = 1;

return 1;

11) TIopddeiypa eppwievpévey do-while

IInyoiog Kodwag:

public class nesteddowhiles{
public int add(){
int 1i=0;

String s=null;

String r = "abc";
i=1;
do{
s = "abt";
do{
i= 1;
}while (s!=null);
i+
}while (i <10);
i= 1;

return 1;

"EE€od0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:
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Methods Information:

public <init> Ov max stack: 1, max locals: 1, catch blocks: 0
public add OI max stack: 2, max locals: 4, catch blocks: 0

Bytecode of add method:

0 iconst_0

1 istore_1

2 aconst_null

3 astore-2

4 ldc #7 = "abc"
6 astore_3

7 iconst_1

8 istore_1

9 ldc #9 = "abt"
11 astore_2

12 iconst_1

13 istore_1

14 aload_-2

15 ifnonnull 12
18 iinc 1 1

21 iload_1

22 bipush 10
24 if_icmplt 9
27 iconst_1

28 istore_1

29 iconst_1

30 ireturn

Bytecode of nesteddowhiles () (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"EEo0d0¢ decompiler:

public class nesteddowhiles{

public nesteddowhiles () {
super () ;

public int add(){
int varl = 0;
String var2 = null;
String var3 = "abc";
varl = 1;
do{
var2 = "abt";
do{
varl = 1;
}while(var2 != null);
varl4+= 1;
}while(varl < 10);
varl = 1;

return 1;
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12) Iopdderypa do - while e spgpwievuévo while

IInyoiog Kodwoag:

public class dowhilewhile{
public int add(){
int 1=0;

String s=null;

String r = "abc";
i=1;
do{
s = "abt";
while (s!=null){
i= 1;
}
i+
}while (i <10);
i= 1;
return 1;
¥
}
’ .
EZodoc bytecode viewer:
General Information:
Major Version: 65
Minor Version: 0
Superclass: java.lang.Object
Modifiers: 21
Fields:
Methods Information:
public <init> Ov max stack: 1,

public add I max stack: 2,

Bytecode of add method:

0 iconst_0

1 istore_1

2 aconst_null

3 astore_2

4 ldc #7 = "abc"
6 astore_3

7 iconst_1

8 istore_1

9 ldc #9 = "abt"
11 astore-2

12 aload_2

13 ifnull 21

16 iconst_1

17 istore_1

max locals: 1, catch

max locals: 4, catch

blocks:
blocks:
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18 goto 12

21 iinc 1 1
24 iload_1

25 bipush 10
27 if_icmplt 9
30 iconst_1

31 istore_1

32 iconst_1

33 ireturn

Bytecode of dowhilewhile () (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"E€080¢ decompiler:

public class dowhilewhile{

public dowhilewhile (){

super () ;

public int add(){
int varl = O0;
String var2 = null;
String var3 = "abc";
varl = 1;
do{
var2 = "abt";
while(var2 != null){
varl = 1;
}
varl4= 1;
}while(varl < 10);
varl = 1;

return 1;

13) INopddeiypa while pe eppwievpévo do - while

ITnyoiog Kddwxoag:

public class whiledowhile{
public int add(){
int 1=0;
String s=null;
String r = "abc";
i=1;
while (i <10){
s = "abt";
do{
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}while(s!=null);
i++;

return 1;

"E€0do0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object

Modifiers: 21

Fields:

Methods Information:

public <init > Ov max stack: 1, max locals: 1,

public add O1I max stack: 2, max locals: 4,

Bytecode of add method:

0 iconst_0

1 istore-1

2 aconst_null

3 astore_2

4 ldc #7 = "abc"
6 astore_3

7 iconst_1

8 istore_1

9 iload_1

10 bipush 10
12 if_icmpge 30
15 ldc #9 = "abt"
17 astore_2

18 iconst_1

19 istore_1

20 aload_2

21 ifnonnull 18
24 iinc 1 1

27 goto 9

30 iconst_1

31 istore_1

32 iconst_1

33 ireturn

Bytecode of whiledowhile() (constructor):

0 aload_0

I

return

"EEod0¢ decompiler:

invokespecial #1 = Method java.lang.Object.<init >(()V

catch blocks:
catch blocks:

)

0
0
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public class whiledowhile{

public whiledowhile () {
super () ;

}

public int add(){
int varl = 0;
String var2 = null;
String var3 = "abc";
varl = 1;
while(varl < 10){
var2 = "abt";
do{
varl = 1;
}while(var2 != null);
varl4= 1;
}
varl = 1;

return 1;

14) IMopdderypa while pe epgpwievuévo if - else

IInyoiog Koduxag:

public class whileif{
public int add(){
int 1=0;
String s=null;
String r = "abc";
i=1;
while (i <10){
if (s!=null){

i= 1;
}
else{

i = 0y
}
i+

e

return 1;

"E€0d0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21
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Fields:

Methods Information:

public <init> Ov
public add O1I

max stack: 1, max locals: 1,

max stack: 2, max locals: 4,

Bytecode of add method:

0 iconst_0

1 istore_1

2 aconst_null
3 astore_2

4 ldc #7 = "abc"
6 astore_-3

7 iconst_1

8 istore_1

9 iload_1

10 bipush 10
12 if.icmpge 32
15 aload_2
16 ifnull 24
19 iconst_1
20 istore_1
21 goto 26
24 iconst_0
25 istore_1
26 iinc 1 1
29 goto 9

32 iconst_1
33 istore_1
34 iconst_1
35 ireturn

Bytecode of whileif() (constructor):

0 aload_0

P

return

"EEo0d0c decompiler:

public class whileif{

public whileif (){
super () ;

public int add(){
int varl = 0;
Object var2 = null;

String var3 = "abc";
varl = 1;
while(varl < 10){
if (var2 != null){
varl = 1;
}

else{

catch blocks:
catch blocks:

invokespecial #1 = Method java.lang.Object.<init >(()V)

0
0
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varl = 0;
}
varl4= 1;
¥
varl = 1;

return 1;

15) IMopdderypa do - while pe eppwievuévo if - else

IInyoiog Kododuxoag:

public class dowhileif{
public int add(){
int i=0;

String s=null;

String r = "abc";
i=1;
do{
if (s!=null){
i= 1;
}
else{
i = 0;
}
i+
}while (i <10);

i= 1;

return 1;

"EEod0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack: 1, max locals: 1, catch blocks:
public add I max stack: 2, max locals: 4, catch blocks:

Bytecode of add method:

iconst_0
istore_1
aconst_null
astore_2

ldc #7 = "abc"

BwWw N = O
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6 astore_3
7 iconst_1

8 istore_1

9 aload_2

10 ifnull 18
13 iconst_1
14 istore_1
15 goto 20
18 iconst_0
19 istore_1
20 iinc 1 1
23 iload_-1
24 bipush 10
26 if_icmplt 9
29 iconst_1
30 istore_1
31 iconst_1
32 ireturn

Bytecode of dowhileif() (constructor):

0 aload_0

-

return

"EEod0¢ decompiler:

public class dowhileif{

public dowhileif (){
super () ;

public int add(){
int varl = 0;
Object var2 = null;
String var3 = "abc";
varl = 1;
do{
if (var2 != null){
varl = 1;
}
else{
varl = 0;
}
varl4+= 1;
}while(varl < 10);
varl = 1;

return 1;

16) IMTopdderypa if we sppwievuévo while

invokespecial #1 = Method java.lang.Object.<init >(()V)

IInyoiog Kdduxag:
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public class ifwhile{
public int add(){
int 1i=0;

String s=null;

String r = "abc";
if (s!=null){
i++;
while (i <10){
i+
}
i= 1;
}
else{
i = 0;
}

return 1;

"EE€od0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack: 1,
public add O1I max stack: 2,

Bytecode of add method:

0 iconst_0

1 istore-1

2 aconst_null
3 astore_2

4 ldc #7 = "abc"
6 astore_3

7 aload_2

8 ifnull 31
11 iinc 1 1
14 iload_1

15 bipush 10
17 if.icmpge 26
20 iinc 1 1
23 goto 14
26 iconst_1
27 istore_1
28 goto 33
31 iconst_0
32 istore_1
33 iconst_1
34 ireturn

Bytecode of ifwhile() (constructor):

max locals:

max locals:

1,
4,

catch blocks:
catch blocks:

0
0
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0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"EEod0¢ decompiler:

public class ifwhile{

public ifwhile (){
super () ;

}

public int add(){
int varl = 0;
Object var2 = null;

String var3 = "abc";
if (var2 != null){
varl4= 1;
while(varl < 10){
varl4= 1;
}
varl = 1;
¥
else{
varl = 0;
}

return 1;

17) Iopddewypa if ue eppwievuévo do - while

IInyoiog Koduxag:

public class ifdowhile{
public int add(){
int 1i=0;

String s=null;

String r = "abc";
if (s!=null){
i=1;
do{
i+
}while (i <10);
i= 1;
}
else{
i = 0
}

"EEod0c¢ bytecode viewer:
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General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object

Modifiers: 21

Fields:

Methods Information:

public <init > Ov max stack: 1, max locals: 1,

public add O1I max stack: 2, max locals: 4,

Bytecode of add method:

0 iconst_0

1 istore_1

2 aconst_null
3 astore_2

4 ldc #7 = "abc"
6 astore_3

7 aload_2

8 ifnull 27
11 iconst_1
12 istore_1
13 iinc 1 1
16 iload_-1

17 bipush 10
19 if_icmplt 13
22 iconst_1
23 istore-1
24 goto 29
27 iconst_0
28 istore_1
29 iconst_1
30 ireturn

Bytecode of ifdowhile() (constructor):

0 aload_0

B

return

"E£o0d0c decompiler:

public class ifdowhile({

public ifdowhile (){

super () ;
¥
public int add(){
int varl = O0;
Object var2 = null;
String var3 = "abc";

if (var2 != null){

catch blocks:
catch blocks:

invokespecial #1 = Method java.lang.Object.<init >(()V)

0
0
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varl = 1;
do{
varl4+= 1;
}while(varl < 10);
varl = 1;
}
else{
varl = 0;
¥

return 1;

18) IMapdderypa dHAworng aprdmol turou double

IInyoiog Kodduxoag:

public class doublestest{
public int add(){
double d = 2.2;
int i = 1000000;
long 11 = 1;
return 1;

"E£od0c¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack: 1,
public add O1 max stack: 2,

Bytecode of add method:

ldc2_.w #7 = int 2.2
dstore_1
ldc #9 = int 1000000
istore_3
lconst_1

Istore 4

== 09 O ke WO

0 iconst_1
1

ireturn

Bytecode of doublestest () (constructor):

max locals: 1, catch blocks:

max locals: 6, catch blocks:

132
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0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"E€080¢ decompiler:

public class doublestest{

public doublestest () {

super () ;

¥

public int add(){
double varl = 2.2;
int var3 = 1000000;
long vard = 1;

return 1;

19) IMopdderypor TVdX®Y TOAANATADY SLoC TACEWY

IInyoiog Koodwag:

public class Hello2{
public int add(float g,String s,int y, int x, String u){
int [][][] a = new int[10][5][7];
al2][3]6] = 1;
y = a.length;

return 1;

"EE€od0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:
public <init> Ov max stack: 1, max locals: 1, catch blocks: 0
public add (FLjava/lang/String;IILjava/lang/String;)I max stack: 3, max locals: 7,

catch blocks: 0

Bytecode of add method:
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o w N o

©

13
14
15
16
17
19
20
21
23
24
25
26

bipush 10
iconst_5
bipush 7
multianewarray #7 = Class [[[I
astore 6
aload 6
iconst_2
aaload
iconst_3
aaload
bipush 6
iconst_1
iastore
aload 6
arraylength
istore_3
iconst_1

ireturn

Bytecode of Hello2() (constructor):

-

aload_0

invokespecial #1 = Method java.lang.Object.<init >(()V)

return

"E€080¢ decompiler:

public class Hello2{

public Hello2 () {

super () ;

public int add(float varl, String var2,

int var3, int var4,

int[ ][ ][ ] var6 = new int [10][5][7];
var6 [2][3][6] = 1;
var3 = var6.length;

return 1;

20) IMTopdderypo mou TERLEYEL TY) Sopn switch

ITnyoiog Kddwxoag:

package javassist.javassistextended;

public class Hello {

protected int w;
private int 1;
private int m;
long In;

double d;

float f;

short s=4;

String varb){
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byte b;
boolean bool;
char c¢;
String str;
int in = 1;
String [] arr;

int [] a;

public Hello (int x){
this.l = x;

private Hello (){

}

Hello (int x, byte g){

}

public void say () {
int i=5;
int j=10;
int y=i+j;

public int calc (){
return 543;

}
public int sw(int i){
int j = 5;
switch (i) {
case O:
case 1:
case 2:
default:
}

return j;

break;
i=1;
break;
J=2;
break;
j=—1
break;

"E€0do0¢ bytecode viewer:

General Information:

Major Version: 65

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Access Flag: protected

Access Flag: private Name:
Access Flag: private Name:
Access Flag: Name:
Access Flag: Name:
Access Flag: Name :

Name :

m

In

w Descriptor:
Descriptor:
Descriptor:
Descriptor:
Descriptor:

Descriptor:

MO« o~
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Access Flag: Name : s Descriptor: S

Access Flag: Name: b Descriptor: B

Access Flag: Name: bool Descriptor: Z

Access Flag: Name : c Descriptor: C

Access Flag: Name : str Descriptor: Ljava/lang/String;
Access Flag: Name: in Descriptor: I

Access Flag: Name: arr Descriptor: [Ljava/lang/String;
Access Flag: Name : a Descriptor: [I

Methods Information:

public <init> (1)v max stack: 2, max locals: 2, catch blocks: 0
private <init> ()V max stack: 2, max locals: 1, catch blocks: 0
<init> (IB)V max stack: 2, max locals: 3, catch blocks: 0

public say Ov max stack: 2, max locals: 4, catch blocks: 0
public calc O1 max stack: 1, max locals: 1, catch blocks: 0
public sw (I)I max stack: 1, max locals: 3, catch blocks: 0

Bytecode of say method:

istore_3

0 iconst_5
1 istore_1
2 bipush 10
4 istore_2
5 iload_1

6 iload_-2

7 iadd

8

9

return

Bytecode of calc method:

0 bipush 8

ireturn

»

Bytecode of sw method:

0 iconst_5

1 istore_2

2 iload_1

3 tableswitch {
default: 43
0: 28
1: 33
2: 38}

28 iconst_0

29 istore_2

30 goto 45

33 iconst_1

34 istore_-2

35 goto 45

38 iconst_2

39 istore_2

40 goto 45

43 iconst_-m1l

44 istore_2

45 iload_2

46 ireturn

Bytecode of Hello(int) (constructor):

0 aload_0
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1 invokespecial #1 = Method java.lang.Object.<init >(()V)

4 aload_0

5 iconst_4

6 putfield #7 = Field javassist.javassistextended.Hello.s(S)
9 aload_0

10 iconst_1

11 putfield #13 = Field javassist.javassistextended.Hello.in(I)
14 aload_-0

15 iload_-1

16 putfield #17 = Field javassist.javassistextended.Hello.1(I)
19 return

Bytecode of Hello() (constructor):

0 aload_0

1 invokespecial #1 = Method java.lang.Object.<init >(()V)

4 aload_0

5 iconst_4

6 putfield #7 = Field javassist.javassistextended.Hello.s(S)

9 aload_0

10 iconst_1

11 putfield #13 = Field javassist.javassistextended.Hello.in(I)
14 return

Bytecode of Hello (int ,byte) (constructor):

0 aload_0

1 invokespecial #1 = Method java.lang.Object.<init >(()V)

4 aload_0

5 iconst_4

6 putfield #7 = Field javassist.javassistextended.Hello.s(S)

9 aload_0

10 iconst_1

11 putfield #13 = Field javassist.javassistextended.Hello.in(I)
14 return

"E€080¢ decompiler:

package javassist.javassistextended;

public class Hello{

protected int w;
private int 1;
private int m;
long 1In;

double d;

float f;

short s;

byte b;

boolean bool;
char c;

String str;

int in;
String|[ ] arr;
int[ ]| a;

public Hello (int varl){
super () ;
this.s = 4;
this.in = 1;
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this.l = varl;

private Hello () {
super () ;
this.s = 4;
this.in = 1;

Hello (int varl, byte var2)({
super () ;
this.s = 4;
this.in = 1;

}
public void say (){
int varl = 5;
int var2 = 10;
int var3 = (var24varl);

public int calc (){

return 8;

public int sw(int varl)({
int var2 = 5;
switch (varl){

case 0:{

var2 = 0;
break;

}

case 1:{
var2 = 1;
break;

}

case 2:{
var2 = 2;
break;

}

default :{
var2 = —1;

¥

}

return var2;

21) IMopddevypa try - catch - finally

IInyaioc Kwouxoag:

import java.io.x;
public class Main8{

private int integer;

public static void main(String args) throws Exception{
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InputStream input = null;

try{
String t = null;
args="test";
t = args;
input = new FilelnputStream ("c:\\data\\input-text.txt");
int data = input.read();
while (data !'= —1) {
data = input.read();

}
catch (IOException e){
System.out.println("I0 Exception caught");
}
catch(Exception e){
System.out.println("Exception caught");

}
finally {
if (input != null){
input.close ();
}
}

"EEod0c¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object

Modifiers: 21

Fields:

Access Flag: private Name: integer Descriptor: I

Methods Information:

public <init> Ov max stack: 1, max locals: 1, catch blocks: 0
public static main (Ljava/lang/String;)V max stack: 3, max locals: 5, catch blocks:
6

Bytecode of main method:

aconst_null
astore-1
aconst_null
astore_2

ldc #2 = "test™"
astore_0
aload_0
astore_2

0w Ok W N = O

©

new #3 = Class java.io.FilelnputStream

[
M

dup

ldc #4 = "c:\\data\\input -text.txt"

invokespecial #5 = Method java.io.FilelnputStream.<init >((Ljava/lang/String;)V)
astore_1

aload_1

invokevirtual #6 = Method java.io.InputStream.read (()I)

I e
© © ®w U W
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23 istore.3

24 iload_3

25 iconst_m1l

26 if_icmpeq 37

29 aload_1

30 invokevirtual #6 = Method java.io.InputStream.read (()I)

33 istore_3

34 goto 24

37 aload-1

38 ifnull 101

41 aload_1

42 invokevirtual #7 = Method java.io.InputStream.close (()V)

45 goto 101

48 astore_2

49 getstatic #9 = Field java.lang.System.out(Ljava/io/PrintStream;)
52 ldc #10 = "I0 Exception caught"

54 invokevirtual #11 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)
57 aload-1

58 ifnull 101

61 aload_1

62 invokevirtual #7 = Method java.io.InputStream.close (()V)

65 goto 101

68 astore_2

69 getstatic #9 = Field java.lang.System.out(Ljava/io/PrintStream;)
72 ldc #13 = "Exception caught"

74 invokevirtual #11 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)
T aload_1

78 ifnull 101

81 aload_1

82 invokevirtual #7 = Method java.io.InputStream.close (()V)

85 goto 101

88 astore 4

90 aload_1

91 ifnull 98

94 aload-1

95 invokevirtual #7 = Method java.io.InputStream.close (()V)

98 aload 4

100 athrow

101 return

Bytecode of Main8() (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"EEod0¢ decompiler:

import java.io.PrintStream;
import java.io.IOException;
import java.io.FilelnputStream;

import java.io.InputStream:;
public class Main8{
private int integer;

public Main8 () {
super () ;
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public static void main(String var0) throws Exception (){

FileInputStream varl = null;
try{
String var2 = null;
var0 = "test";
var2 = var0;
varl = new FileInputStream("c:\\data\\input -text.txt");
int var3 = varl.read();
while(var3 !'= —1){
var3 = varl.read();
}
¥

catch (IOException el){
System.out.println("I0 Exception caught");

}

catch(Exception e2){
System.out.println("Exception caught");

}
finally {
if (varl != null){
varl.close ();
}
}

22) IMopdderypo srpwAeLnévwy try - catch - finally

ITnyoiog Kdduxoag:

import java.io.x;
public class Mainl7{
private int integer;
public static void main(String args) throws Exception{
InputStream input = null;
try{

String t = null;

args="test";

t = args;
try {

input = null;
}

catch (Exception el) {
System.out.println ("Exception 1 caught");

}
finally {
System.out.println("finally 1");
}
input = new FilelnputStream ("c:\\data\\input -text.txt");

int data = input.read();
while (data != —1) {
data = input.read();

}

catch (IOException e){
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try {
input = null;
System.out.println("try 2");
}
catch (Exception el) {
System .out.println ("Exception 2 caught");

}
finally {
System.out.println("finally 2");

}
catch(Exception e2){
System.out.println ("Exception 3 caught");

}
finally {
try{
System.out.println("try 3");
input = null;
}
catch (Exception el) {
System.out.println ("Exception 4 caught");
}
}

"EEod0c¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object

Modifiers: 21

Fields:

Access Flag: private Name: integer Descriptor: I

Methods Information:

public <init> Ov max stack: 1, max locals: 1, catch blocks: 0
public static main (Ljava/lang/String;)V max stack: 3, max locals: 8, catch blocks:
18

Bytecode of main method:

aconst_null
astore-1
aconst_null
astore_2

ldc #2 = "test™"
astore_0
aload_0
astore_2

W Ok W N = O

©

aconst_null

[
o

astore_1

[N
-

getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)
ldec #4 = "finally 1"
invokevirtual #5 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)

== e
© o B

goto 55

[
N

astore_3
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23 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream;)

26 ldc #7 = "Exception 1 caught"

28 invokevirtual #5 = Method java.io.PrintStream. println ((Ljava/lang/String;)V)
31 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStreamj;)

34 ldc #4 = "finally 1"

36 invokevirtual #5 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)
39 goto 55

42 astore 4

44 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)

47 ldc #4 = "finally 1"

49 invokevirtual #5 = Method java.io.PrintStream. println ((Ljava/lang/String;)V)
52 aload 4

54 athrow

55 new #8 = Class java.io.FileInputStream

58 dup

59 lde #9 = "c:\\data\\input -text.txt"

61 invokespecial #10 = Method java.io.FileInputStream.<init >((Ljava/lang/String;)V)
64 astore_1

65 aload_1

66 invokevirtual #11 = Method java.io.InputStream.read (()I)

69 istore_-3

70 iload_-3

71 iconst_m1

72 if_icmpeq 83

75 aload_1

76 invokevirtual #11 = Method java.io.InputStream.read (()I)

79 istore_-3

80 goto 70

83 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)

86 lde #12 = "try 3"

88 invokevirtual #5 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)
91 aconst_null

92 astore_1

93 goto 250

96 astore-2

97 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)

100 ldc #13 = "Exception 4 caught"

102 invokevirtual #5 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)
105 goto 250

108 astore_2

109 aconst_null

110 astore_1

111 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)

114 ldec #15 = "try 2"

116 invokevirtual #5 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)
119 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream;)

122 ldc #16 = "finally 2"

124 invokevirtual #5 = Method java.io.PrintStream. println ((Ljava/lang/String;)V)
127 goto 163

130 astore_3

131 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)

134 ldc #17 = "Exception 2 caught"

136 invokevirtual #5 = Method java.io.PrintStream. println ((Ljava/lang/String;)V)
139 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)

142 ldc #16 = "finally 2"

144 invokevirtual #5 = Method java.io.PrintStream.println ((Ljava/lang/String;)V)
147 goto 163

150 astore 5

152 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream;)

155 ldc #16 = "finally 2"

157 invokevirtual #5 = Method java.io.PrintStream. println ((Ljava/lang/String;)V)
160 aload 5

162 athrow

163 getstatic #3 = Field java.lang.System.out(Ljava/io/PrintStream ;)

166 ldc #12 = "try 3"
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168 invokevirtual #5 = Method java.
171 aconst_null

172 astore_1

173 goto 250

176 astore_2

177 getstatic #3 = Field java.lang.
180 ldc #13 = "Exception 4 caught"
182 invokevirtual #5 = Method java.
185 goto 250

188 astore_2

189 getstatic #3 = Field java.lang.
192 ldc #18 = "Exception 3 caught"
194 invokevirtual #5 = Method java.
197 getstatic #3 = Field java.lang.
200 Idc #12 = "try 3"

202 invokevirtual #5 = Method java.
205 aconst_null

206 astore_1

207 goto 250

210 astore_2

211 getstatic #3 = Field java.lang.
214 ldc #13 = "Exception 4 caught"
216 invokevirtual #5 = Method java.
219 goto 250

222 astore 6

224 getstatic #3 = Field java.lang.
227 lde #12 = "try 3"

229 invokevirtual #5 = Method java.
232 aconst_null

233 astore-1

234 goto 247

237 astore 7

239 getstatic #3 = Field java.lang.
242 ldc #13 = "Exception 4 caught"
244 invokevirtual #5 = Method java.
247 aload 6

249 athrow

250 return

Bytecode of Mainl7() (constructor):

0 aload_0

1

4 return

"EEod0¢ decompiler:

import
import
import

import

public

private

java.io.PrintStreamj;

java.io.IOException;
java.io.FilelnputStream;
java.io.InputStream;

class Mainl7{

int integer;

public Mainl7 () {

super () ;

io.PrintStream . println ((Ljava/lang/String;)V)

System.out(Ljava/io/PrintStream;)

io.PrintStream. println ((Ljava/lang/String;)V)

System.out(Ljava/io/PrintStream;)

io.PrintStream. println ((Ljava/lang/String;)V)
System.out(Ljava/io/PrintStream ;)

io.PrintStream . println ((Ljava/lang/String;)V)

System.out(Ljava/io/PrintStream;)

io.PrintStream. println ((Ljava/lang/String;)V)

System.out (Ljava/io/PrintStream;)

io.PrintStream. println ((Ljava/lang/String;)V)

System.out(Ljava/io/PrintStream;)

io.PrintStream. println ((Ljava/lang/String;)V)

invokespecial #1 = Method java.lang.Object.<init >(()V)

public static void main(String var0) throws Exception (){
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FileInputStream varl = null;
try{

String var2 = null;

var0 = "test";

var2 = var0;

try {

varl = null;
}

catch (Exception el){

System.out.println ("Exception 1 caught");

}
finally {
System.out.println("finally 1");
}
varl = new FilelnputStream ("c:\\data\\input -text.txt");
int var3 = varl.read();
while(var3 !'= —1){
var3 = varl.read () ;
}
}
catch (IOException e2){
try{
varl = null;
System.out.println("try 2");
b
catch (Exception e3){
System.out.println("Exception 2 caught");
}
finally {
System.out.println("finally 2");
}
}

catch(Exception e4){

System.out.println ("Exception 3 caught");

}
finally {
try{
System.out.println ("try 3");
varl = null;
}
catch (Exception e5){
System.out.println ("Exception 4 caught");
}
}

23) Iopdderypa tehecTtdv avddeong

IInyaioc Kwouxoag:

public class increment{

public void spin ()

int i = 0;
int j;
do{

i=1

145
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i4+=128;

i4+=129;

i +=32767;

i +=32768;

i —=32768;

i —=129;
}while(i < 100);
do{

i+ =128;
}while(i < 100);

"E£od0c¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov
public spin Ov

max stack: 1,
max stack: 2,

Bytecode of spin method:

0 iconst_0

1 istore_1

2 iconst_1

3 istore_2

4 iinc 1 255

7 iinc 1 3

10 wide

13 iinc 1 128
16 wide

19 iinc 1 129
22 wide

25 iinc 1 32767
28 iload_-1

29 ldc #2 = int 32768
31 iadd

32 istore_1

33 wide

36 iinc 1 32768
39 wide

42 iinc 1 65407
45 iload_1

46 bipush 100
48 if_icmplt 2
51 wide

54 iinc 1 128
57 iload_-1

58 bipush 100
60 if_icmplt 51

63 return

max

max

locals:
locals :

1,
3,

catch blocks:
catch blocks:

0
0

146
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Bytecode of increment() (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"EEo0d0c decompiler:

public class increment {

public increment () {

super () ;
}
public void spin () {
int varl = 0;
do{
int var2 = 1;
varl— 1;
varl4+= 3;

varl4= 128;

varl4+= 129;

varl4= 32767;

varl = (32768+varl);

varl—— 32768;

varl—— 129;
}while(varl < 100);
do{

varl4+= 128;
}while(varl < 100);

24) IMopdderypa apyixonoinons mivaxa

IInyoiog Kooduwag:

public class ArraylInit{
public int add(int e, String y){
int[] v = {2,3,4};

int [J[] w= {{1,2}, {3.,4}};
Integer [][] u = {{1,2}, {3,4}};
String [][] o = {{"a","b"}, {"c","d"}};

return 1;

"EEod0c¢ bytecode viewer:

General Information:

Major Version: 50
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Minor Version: 0
Superclass: java.lang.Object

Modifiers: 21

Fields:

Methods Information:

public <init > Ov max stack: 1, max
public add (ILjava/lang/String;)I

Bytecode of add method:

0 iconst_3

1 newarray int
3 dup

4 iconst_0

5 iconst_2

6 iastore

7 dup

8 iconst_1

9 iconst_3

10 iastore

11 dup

12 iconst_2

13 iconst_4

14 iastore

15 astore_3

16 iconst_2

17 anewarray #2 = Class [I
20 dup

21 iconst_0

22 iconst_2

23 newarray int
25 dup

26 iconst_0

27 iconst_1

28 iastore

29 dup

30 iconst_1

31 iconst_2

32 iastore

33 aastore

34 dup

35 iconst_1

36 iconst_2

37 newarray int
39 dup

40 iconst_0

41 iconst_3

42 iastore

43 dup

44 iconst_1

45 iconst_4

46 iastore

47 aastore

48 astore 4

50 iconst_2

51 anewarray #3 = Class [Ljava.lang.Integer;
54 dup

55 iconst_0

56 iconst_2

57 anewarray #4 = Class java.lang.Integer

60 dup

max stack:

1,
7,

catch blocks:

max

locals :

7,

0

catch blocks:

0

148
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61
62
63
66
67
68
69
70
73
74
75
76
7
78
81
82
83
84
87
88
89
90
91
94
95
96
98
99
102
103
104
105
108
109
110
112
113
114
115
117
118
119
120
121
122
125
126
127
129
130
131
132
134
135
136
138
139

iconst_0

iconst_1
invokestatic #5 =
aastore

dup

iconst_1

iconst_2
invokestatic #5 =
aastore

aastore

dup

iconst_1

iconst_2

Method java.lang.Integer

Method java.lang.Integer

anewarray #4 = Class java.lang.Integer

dup

iconst_0

iconst_3
invokestatic #5 =
aastore

dup

iconst_1

iconst_4
invokestatic #5 =
aastore

aastore

astore 5

iconst_2

Method java.lang.Integer

Method java.lang.Integer

anewarray #6 = Class [Ljava.lang.String;

dup
iconst_0

iconst_2

anewarray #7 = Class java.lang.String

dup

iconst_0

ldc #8 = "a"
aastore

dup

iconst_1

Idc #9 = "b"
aastore
aastore

dup

iconst_1

iconst_-2

anewarray #7 = Class java.lang.String

dup

iconst_0

ldc #10 = "c"
aastore

dup

iconst_1

ldec #11 = "d"
aastore
aastore
astore 6
iconst_1

ireturn

Bytecode of Arraylnit ()

-

aload_0
invokespecial #1 =

return

(constructor):

.valueOf((I)Ljava/lang/Integer ;)

.valueOf((I)Ljava/lang/Integer ;)

.valueOf((I)Ljava/lang/Integer;)

.valueOf((I)Ljava/lang/Integer;)

Method java.lang.Object.<init >(()V)

149
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"EEod0c decompiler:

public class Arraylnit{

public ArrayInit () {

150

super () ;
}
public int add(int varl, String var2)({
int[ ] var3 = new int[ ]{2,3,4};
int[ ][ ] vard = new int[ ][ ]{{1,2},{3,4}};
Integer| ][ ] var5 = new Integer| ][ ]{{Integer.valueOf(1l),Integer.valueOf(2)},{Integer.
valueOf(3) ,Integer.valueOf(4) }};
String [ ][ ] var6 = new String[ ][ [{{"a","b"},{"c","d"}};

return 1;

25) IMopddevypo Generics

ITnyoiog Kodduxag:

import java.util.x;

public class generics{
public int add(){

HashMap<Integer , String> instructions = new LinkedHashMap<Integer ,
Stack integers = new Stack();

integers.push(new int[2][14]);

integers.push(new int[]{1,2});

return integers.size ();

’

Eo8oc bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object
Modifiers: 21

Fields:

Methods Information:

public <init> Ov max stack:
public add O1 max stack:

Bytecode of add method:

1, max locals: 1, catch blocks: 0
5, max locals: 3, catch blocks: 0

0 new #2 = Class java.util.LinkedHashMap

String >();
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N oA W

oo

12
15
16
17
18
20
24
27
28
29
30
32
33
34
35
36
37
38
39
40
43
44
45
48

dup
invokespecial #3 = Method java.util.LinkedHashMap.<init >(()V)
astore_1
new #4 = Class java.util.Stack
dup
invokespecial #5 = Method java.util.Stack.<init >(()V)
astore_2
aload_-2
iconst_2
bipush 14
multianewarray #6 = Class [[I
invokevirtual #7 = Method java.util.Stack.push((Ljava/lang/Object;)Ljava/lang/Object;)
pop
aload_2
iconst_2
newarray int
dup
iconst_0
iconst_1
iastore
dup
iconst_1
iconst_2
iastore
invokevirtual #7 = Method java.util.Stack.push((Ljava/lang/Object;)Ljava/lang/Object;)
pop
aload_2
invokevirtual #8 = Method java.util.Stack.size (()I)

ireturn

Bytecode of generics () (constructor):

P

aload_0
invokespecial #1 = Method java.lang.Object.<init >(()V)

return

"EEo0d0¢ decompiler:

import java.util.LinkedHashMap;

import java.util.Stack;

public class generics{

public generics () {

super () ;

public int add(){

LinkedHashMap varl = new LinkedHashMap () ;
Stack<Object> var2 = new Stack<Object >();
var2.push(new int [2][14]);

var2.push(new int[ ]{1,2});

return var2.size ();

26) IMTopdderypo TOANATAGY cuvOInx®V if
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152

IInyoiog Kooduwoag:

public class

public

multipleifs5{

int add(){

int 1=0;
String s=null;
if(i!'=3 && i!l=4 || s!=null && il=—1 && i!=2 || i!=5){
i= 1;
}
if(i!=3 && il=4 || i!=5 && il=—1 && i!=2 || s!=null ){
i= 1;
}
if(i!=3 && (i!l=4 || i!=5) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((i!=3 || il=4 && i!=7) && i!=5 && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if ((i!=3 || i!l=4 || i!=8) && i!=5 && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((il=4 || i!=5 || il=6 && i!=7) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((il=4 || i!=5 && il=6 || i!=7) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((i!=7 && i!=4 || i!l=5 || i!=6) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((i!=7 && i!=8 && il=4 || il=5 || i!=6) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((i!=7 && i!'=8 || i!l=4 && i!=5 || i!=6) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((i!=7 && i!=4) || (i!=5 || i!=6) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if((i!=7 && i!=4) || (i!=5 || i!'=6 && il=—1 && i!=2) || s!=null ){
i= 1;
}
if(i!l=3 && (il=4 || il=5 || i!=6 && i!=7) && i!l=—1 && i!=2 || s!=null ){
i= 1;
}
if(i!=3 && (i!=7 && i!l=4 || i!l=5 || i!=6) && i!l=—1 && i!=2 && s!=null ){
i= 1;
}
if(i!=3 && (i!=7 && (i!=8 || il=4) && (i!=5 || i!=6)) && il=—1 && i!=2 && s!=
null ){
i= 1;
}
if(i!=3 && (i!=7 ||i!'=8 && (i!=4 ||i!=5 || i!=6)) && il=—1 && i!=2 && s!=null ){
i= 1;
}
if(i!'=3 || ((i!'=7 ||i!=8) && (i!=4 |]i!=5 || i!=6)) && il=—1 && i!=2 && s!=null
H
i= 1;
}
if(i!'=3 || ((i!'=7 |]i!=8) && (i!'=4 |]i!=5 || i!=6)) && il=—1 && (i!=10 && i!=2
|| s!=null && i!=9)){
i= 1;
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if(il=—1 && i!=2 || s!=null && (i!=7 && i!=4 || i!=5 || i!=6)){

i= 1;

}
if((i!1=10 && i!=2 ||

] i1=6)) && il=—1){

i= 1;

}

if(il=11 && (i!=10 && i!=2

i= 1;

return 1;

"EEod0¢ bytecode viewer:

General Information:

Major Version: 50

Minor Version: 0

Superclass: java.lang.Object

Modifiers: 21

Fields:

Methods Information:

public <init> Ov
public add OI

max stack: 1,

max stack: 2,

Bytecode of add method:

0 iconst_0

1 istore_1

2 aconst_null
3 astore_2

4 iload-1

5 iconst_3

6 if_icmpeq 14
9 iload_1

10 iconst_4

11 if_icmpne 33
14 aload_2

15 ifnull 28
18 iload_1

19 iconst-m1

20 if_icmpeq 28
23 iload_1

24 iconst_2

25 if_icmpne 33
28 iload_-1

29 iconst_5

30 if_icmpeq 35
33 iconst_1

34 istore_-1

35 iload_-1

36 iconst_3

37 if_icmpeq 45

40 iload_1

max

max

locals:

locals:

s!l=null && i!=9) && i!=3

1,
3,

catch
catch

((it=7

sl=null && i!=9) && i!=3
1=4 ||il=5 || i!=6)) && il=—1){

blocks:
blocks :

[|il=8) && (i!=4

153
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41
42
45
46
47
50
51
52
55
56
57
60
61
64
65
66
67
68
71
72
73
76
7
78
81
82
83
86
87
88
91
92
95
96
97
98
99
102
103
104
107
108
110
113
114
115
118
119
120
123
124
125
128
129
132
133
134
135
136
139
140
141
144
145
147

iconst_4

if _.icmpne 64
iload_1
iconst_5
if_.icmpeq 60
iload_1
iconst_m1
if_icmpeq 60
iload_-1
iconst_2
if_.icmpne 64
aload_-2

ifnull 66
iconst_1
istore_1
iload_1
iconst_3
if_icmpeq 91
iload_1
iconst_4
if_icmpne 81
iload_-1
iconst_5
if_icmpeq 91
iload_1
iconst_-m1
if_.icmpeq 91
iload_1
iconst_2
if_icmpne 95
aload_2

ifnull 97
iconst_1
istore_1
iload_-1
iconst_3
if_icmpne 113
iload_1
iconst_4
if_icmpeq 128
iload_1
bipush 7
if_icmpeq 128
iload_-1
iconst_5
if.icmpeq 128
iload_1
iconst_m1
if_icmpeq 128
iload_1
iconst_2
if.icmpne 132
aload_-2
ifnull 134
iconst_1
istore_1
iload_-1
iconst_3
if.icmpne 150
iload_1
iconst_-4
if_icmpne 150
iload_1
bipush 8
if_icmpeq 165

154
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150 iload_1

151 iconst_5

152 if_icmpeq 165
155 iload_-1

156 iconst_m1

157 if.icmpeq 165
160 iload_1

161 iconst_-2

162 if_icmpne 169
165 aload_2

166 ifnull 171
169 iconst_1

170 istore_1

171 iload_1

172 iconst_4

173 if_icmpne 193
176 iload_-1

177 iconst_5

178 if.icmpne 193
181 iload_1

182 bipush 6

184 if_icmpeq 203
187 iload_1

188 bipush 7

190 if_icmpeq 203
193 iload_-1

194 iconst_m1

195 if_icmpeq 203
198 iload_1

199 iconst_-2

200 if_icmpne 207
203 aload_2

204 ifnull 209
207 iconst_1

208 istore_1

209 iload_1

210 iconst_4

211 if_icmpne 231
214 iload_-1

215 iconst_5

216 if.icmpeq 225
219 iload_-1

220 bipush 6

222 if_icmpne 231
225 iload_-1

226 bipush 7

228 if_icmpeq 241
231 iload_-1

232 iconst_m1l
233 if_.icmpeq 241
236 iload_1

237 iconst_-2

238 if_icmpne 245
241 aload_2

242 ifnull 247
245 iconst_1

246 istore-1

247 iload_1

248 bipush 7

250 if_icmpeq 258
253 iload_-1

254 iconst_4

255 if.icmpne 269
258 iload_-1

259 iconst_5
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260
263
264
266
269
270
271
274
275
276
279
280
283
284
285
286
288
291
292
294
297
298
299
302
303
304
307
308
310
313
314
315
318
319
320
323
324
327
328
329
330
332
335
336
338
341
342
343
346
347
348
351
352
354
357
358
359
362
363
364
367
368
371
372
373

if.icmpne 269
iload_1
bipush 6
if_icmpeq 279
iload_1
iconst_m1
if_icmpeq 279
iload_-1
iconst_2
if.icmpne 283
aload_2
ifnull 285
iconst_1
istore_1
iload_1
bipush 7
if_.icmpeq 302
iload_1
bipush 8
if_icmpeq 302
iload_-1
iconst_4
if.icmpne 313
iload_1
iconst_5
if.icmpne 313
iload_1
bipush 6
if_icmpeq 323
iload_-1
iconst_m1
if.icmpeq 323
iload_1
iconst_2
if_.icmpne 327
aload_2
ifnull 329
iconst_1
istore-1
iload_-1
bipush 7
if_.icmpeq 341
iload_1
bipush 8
if.icmpne 357
iload_1
iconst_4
if.icmpeq 351
iload_1
iconst_5
if_icmpne 357
iload -1
bipush 6
if_.icmpeq 367
iload_1
iconst_m1
if_.icmpeq 367
iload_1
iconst_2
if_icmpne 371
aload-2
ifnull 373
iconst_1
istore_1
iload_1
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374 bipush 7

376 if.icmpeq 384
379 iload_1

380 iconst_4

381 if.icmpne 409
384 iload_-1

385 iconst_5

386 if.icmpne 395
389 iload_-1

390 bipush 6

392 if_icmpeq 405
395 iload_-1

396 iconst_m1l

397 if_icmpeq 405
400 iload_1

401 iconst_2

402 if_.icmpne 409
405 aload_2

406 ifnull 411
409 iconst_1

410 istore-1

411 iload_-1

412 bipush 7

414 if_icmpeq 422
417 iload_1

418 iconst_4

419 if_.icmpne 447
422 iload_1

423 iconst_5

424 if_.icmpne 447
427 iload_-1

428 bipush 6

430 if.icmpeq 443
433 iload_1

434 iconst_m1l

435 if_.icmpeq 443
438 iload_1

439 iconst_2

440 if_.icmpne 447
443 aload_2

444 ifnull 449
447 iconst_1

448 istore_1

449 iload_-1

450 iconst_3

451 if_.icmpeq 486
454 iload_1

455 iconst_4

456 if_icmpne 476
459 iload_1

460 iconst_5

461 if-icmpne 476
464 iload_-1

465 bipush 6

467 if_.icmpeq 486
470 iload_1

471 bipush 7

473 if_icmpeq 486
476 iload_1

477 iconst_m1

478 if_-icmpeq 486
481 iload_-1

482 iconst_2

483 if .icmpne 490

486 aload_2
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487 ifnull 492
490 iconst_1

491 istore_1

492 iload_-1

493 iconst_3

494 if.icmpeq 535
497 iload_1

498 bipush 7

500 if_icmpeq 508
503 iload_1

504 iconst_4

505 if.icmpne 519
508 iload_-1

509 iconst_5

510 if .icmpne 519
513 iload_1

514 bipush 6

516 if_icmpeq 535
519 iload_1

520 iconst_m1

521 if_.icmpeq 535
524 iload_-1

525 iconst_2

526 if.icmpeq 535
529 aload_2

530 ifnull 535
533 iconst_1

534 istore_1

535 iload_1

536 iconst_-3

537 if_icmpeq 584
540 iload_1

541 bipush 7

543 if_icmpeq 584
546 iload_-1

547 bipush 8

549 if_icmpne 557
552 iload_1

553 iconst_4

554 if_icmpeq 584
557 iload_1

558 iconst_5

559 if_icmpne 568
562 iload_-1

563 bipush 6

565 if.icmpeq 584
568 iload_1

569 iconst_m1

570 if_icmpeq 584
573 iload_1

574 iconst_2

575 if.icmpeq 584
578 aload_-2

579 ifnull 584
582 iconst_1

583 istore_1

584 iload_-1

585 iconst_3

586 if_icmpeq 633
589 iload_1

590 bipush 7

592 if_icmpne 617
595 iload_1

596 bipush 8

598 if_icmpeq 633
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601 iload_1

602 iconst_4

603 if_.icmpne 617
606 iload_-1

607 iconst_5

608 if.icmpne 617
611 iload_1

612 bipush 6

614 if_icmpeq 633
617 iload_1

618 iconst_m1

619 if_.icmpeq 633
622 iload_-1

623 iconst_2

624 if.icmpeq 633
627 aload_2

628 ifnull 633
631 iconst_1

632 istore_1

633 iload_1

634 iconst_-3

635 if_-icmpne 680
638 iload_1

639 bipush 7

641 if_icmpne 650
644 iload_-1

645 bipush 8

647 if.icmpeq 682
650 iload_1

651 iconst_4

652 if_icmpne 666
655 iload_1

656 iconst_5

657 if_icmpne 666
660 iload_-1

661 bipush 6

663 if_.icmpeq 682
666 iload_1

667 iconst_m1

668 if_icmpeq 682
671 iload_1

672 iconst_2

673 if_icmpeq 682
676 aload_-2

677 ifnull 682
680 iconst_1

681 istore_-1

682 iload_-1

683 iconst_3

684 if.icmpne 741
687 iload_1

688 bipush 7

690 if_icmpne 699
693 iload_1

694 bipush 8

696 if_icmpeq 743
699 iload_-1

700 iconst_4

701 if.icmpne 715
704 iload_1

705 iconst_5

706 if_icmpne 715
709 iload_1

710 bipush 6

712 if_icmpeq 743
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715 iload_1

716 iconst_m1

717 if_icmpeq 743
720 iload_-1

721 bipush 10
723 if.icmpeq 731
726 iload_1

727 iconst_-2

728 if_icmpne 741
731 aload_2

732 ifnull 743
735 iload_-1

736 bipush 9

738 if_.icmpeq 743
741 iconst_1

742 istore_1

743 iload_-1

744 iconst_m1l

745 if_icmpeq 753
748 iload_1

749 iconst_-2

750 if_icmpne 779
753 aload_2

754 ifnull 781
757 iload_1

758 bipush 7

760 if_icmpeq 768
763 iload_1

764 iconst_4

765 if_.icmpne 779
768 iload_-1

769 iconst_5

770 if .icmpne 779
773 iload_1

74 bipush 6

776 if.icmpeq 781
779 iconst_1

780 istore_1

781 iload_-1

782 bipush 10
784 if_.icmpeq 792
787 iload_-1

788 iconst_2

789 if_icmpne 802
792 aload_2

793 ifnull 807
796 iload_1

797 bipush 9

799 if_icmpeq 807
802 iload_1

803 iconst_3

804 if-icmpne 840
807 iload_-1

808 bipush 7

810 if .icmpne 819
813 iload_1

814 bipush 8

816 if_icmpeq 842
819 iload_1

820 iconst_4

821 if.icmpne 835
824 iload_-1

825 iconst_5

826 if .icmpne 835

829 iload_1
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830 bipush 6

832 if_.icmpeq 842
835 iload_1

836 iconst_m1l

837 if_.icmpeq 842
840 iconst_1

841 istore_1

842 iload_-1

843 bipush 11
845 if.icmpeq 874
848 iload_1

849 bipush 10
851 if_icmpeq 859
854 iload_1

855 iconst_2

856 if_-icmpne 869
859 aload-2

860 ifnull 874
863 iload_1

864 bipush 9

866 if_.icmpeq 874
869 iload_-1

870 iconst_3

871 if .icmpne 907
874 iload_1

875 bipush 7

877 if_icmpne 886
880 iload_1

881 bipush 8

883 if_.icmpeq 909
886 iload_-1

887 iconst_4

888 if.icmpne 902
891 iload_1

892 iconst_5

893 if.icmpne 902
896 iload_1

897 bipush 6

899 if_.icmpeq 909
902 iload_-1

903 iconst.ml1

904 if_.icmpeq 909
907 iconst_1

908 istore_1

909 iconst_1

910 ireturn

Bytecode of multipleifs5 () (constructor):

0 aload_0
1 invokespecial #1 = Method java.lang.Object.<init >(()V)
4 return

"E€080¢ decompiler:

public class multipleifs5{

public multipleifs5 () {

super () ;
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public int add(){
int varl = 0;

Object var2 = null;

if (varl != 3 && varl != 4 || var2 != null && varl != —1 && varl != 2 || varl != 5){
varl = 1;
¥
if (varl != 3 && varl != 4 || varl != 5 && varl != —1 && varl != 2 || var2 != null){
varl = 1;
}
if (varl != 3 && (varl != 4 || varl != 5) && varl != —1 && varl != 2 || var2 != null){
varl = 1;
¥
if ((varl != 3 || varl != 4 && varl != 7) && varl != 5 && varl != —1 && varl != 2 || var2
= null){
varl = 1;
¥
if ((varl != 3 || varl != 4 || varl != 8) && varl != 5 && varl != —1 && varl != 2 || var2
!= null){
varl = 1;
¥
if ((varl !'= 4 || varl != 5 || varl != 6 && varl != 7) && varl != —1 && varl != 2 || var2
!= null){
varl = 1;
¥
if ((varl !'= 4 || varl != 5 && varl != 6 || varl != 7) && varl != —1 && varl != 2 || var2
!= null){
varl = 1;
}
if ((varl !'= 7 && varl != 4 || varl != 5 || varl != 6) && varl != —1 && varl != 2 || var2
!'= null){
varl = 1;
}
if ((varl != 7 && varl != 8 && varl != 4 || varl != 5 || varl != 6) && varl != —1 && varl
= 2 || var2 != null){
varl = 1;
}
if ((varl != 7 && varl != 8 || varl != 4 && varl != 5 || varl != 6) && varl != —1 && varl
= 2 || var2 != null){
varl = 1;
}
if (varl != 7 && varl != 4 || (varl != 5 || varl != 6) && varl != —1 && varl != 2 || var2
= null){
varl = 1;
}
if (varl != 7 && varl != 4 || varl != 5 || varl != 6 & & varl != —1 && varl != 2 || var2 !=
null) {
varl = 1;
}
if (varl != 3 && (varl != 4 || varl != 5 || varl != 6 && varl != 7) && varl != —1 && varl
= 2 || var2 != null){
varl = 1;
}
if (varl != 3 && (varl != 7 && varl != 4 || varl != 5 || varl != 6) && varl != —1 && varl
1= 2 && var2 != null){
varl = 1;
¥
if (varl != 3 && varl != 7 && (varl != 8 || varl != 4) && (varl != 5 || varl != 6) && varl
= —1 && varl != 2 && var2 != null){
varl = 1;
¥
if (varl != 3 && (varl != 7 || varl != 8 && (varl != 4 || varl != 5 || varl != 6)) & & varl
= —1 && varl != 2 && var2 != null){
varl = 1;
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if (varl != 3 || (varl != 7 || varl != 8) && (varl != 4 || varl != 5 || varl != 6) && varl
= —1 && varl != 2 && var2 != null){
varl = 1;
¥
if (varl != 3 || (varl != 7 || varl != 8) && (varl != 4 || varl != 5 || varl != 6) && varl
= —1 && (varl != 10 && varl != 2 || var2 != null && varl != 9)){
varl = 1;
¥
if (varl != —1 && varl != 2 || var2 != null && (varl != 7 && varl != 4 || varl != 5 || varl
'=6)){
varl = 1;
¥
if ((varl != 10 && varl != 2 || var2 != null && varl != 9) && varl != 3 || (varl != 7 ||
varl != 8) && (varl != 4 || varl != 5 || varl != 6) & & varl != —1){
varl = 1;
}
if (varl != 11 && (varl != 10 && varl != 2 || var2 != null && varl != 9) && varl != 3 || (
varl != 7 || varl != 8) && (varl != 4 || varl != 5 || varl != 6) && varl != —1){
varl = 1;
}

return 1;



Kepdharo Z°

ETXEIPIAIOQO XPHXHY THY E$®APMOI'HX

Z'.1 llepvypapr tTng sQagoUoYNS

O yphotne péow tne egappoyic JBVD éyet 2 duvatdrnree: 1) va BAéner ta bytecodes o
XAIONG YRUUUEVNS o YAWGcoo Java tnv omola TEENEL Vo dWoeEL w¢ ElGOBO GTO TEOYEAUUUA
(.java opyeilo). H xhdon auth Sev mpénel vor €xel nepdoel and Qaom PETAYADTTIONS opol TO
{010 o TpdYpopua avohoBAveL TN UETOYAMTTION TNS, 2) Vo epgoavilel Tov Tnyaio x@oixa ahhd

xan To bytecodes wag xAdong malpvovtog we elcodo éva .class apyceio.

Z'.2 EyxatdoTtaocTn xal Yenon TNS SPAeUOYNS

To mpdypoupa JBVD ebvar ypouuévo o Java omdte amouteiton 0 YpNotng Vo €yel EYXATE-
otnuévo To java jdk xou emmAéov 1 €xdoon Ttou jdk n omolo Vo elvon eyxateoTnuévn TEénel
va ebvan TouAdyiotov 1 1.6. ‘Ocov agopd tnv yenon g epapuoyhc auty 6ev amoutel xopio

Wiaitepn eyxoatdoTooT. Luyxexpiéva TeEnel va oxohovdndoly ta eEhg amAd Briuata:

1. To mpwto Prua elvon va amocupmiecstel o apyeio tng epappoyhc. 2. Aol yivel n anocu-
urnieon Tou apyelou 0 YEHOTNG TEETEL Vo AVOIEEL TOV PAXEAO oL TEPLEYEL TNV EopuoyT). Ta

TEPLEYOUEVO TOU axéhou ebvar Tor axdlovda
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Apysio  EncBegyodla  MpoBal  Avanrpdva  Epyakda  BodBaa E

Q- © - ¥ ,Oammrmn [ samor [737)- &zt | ) COLEVEnkpédven epyaciachevD | g MeriBam

Epyamice apyeiuy o pokthwy A = |

®l Merovoacia ouTol Tou apEio

[y MeTochinen aumed Tou spigou

D Ao Ty patpr] auTal Tou apieioy

€ 2npedium auted Tou oo oTo
Wab

() HeesTpovir) TaRGRapNT OuToh
Tou apeEiol

W Beypepd autad Tou spysou

3. To enduevo Brjua lvon var yivel Simhoé xAix oo apyeio jbvd.jar émou etvon xan To exteréciuo
apyeio g epapuoyhc. O gdxelog lib anevavtiog nepéyel ) BiBModrnn tools 1 onola eivou
amoEodTNTY Yiot TN ASITOURYIO TNG EQPUPUOYTC Xl CUYXEXPWEV YIaL VO YIVEL 1) UETOYAWTTION
e ®Adone mou Yo dwaoel we elcodo o yprotng. 4. Aol o yehoTng xdvel SImAG xhx GTo

apyeto jbvd.jar Yo epgaviotel To axdhouto ypapxd TepYBdAlov:

R N e

JBYD - Java Bytecode Viewer & Decompiler - Developed By Nicole Tryfona
Class Source Code: Class Bytecode

| File Selection

5. To emduevo Brua eivan o yeRotng vo Slohédel éva java 1| éva .class apyelo. Autd yiveto

u€ow tou xouumoL File Selection to omolo eupavilet éva napddupo emhoyrc apyelou:
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JBVD - Java Bytecode Yiewar & Decompilar - Developed By Nicole Tryfona
Class Source Code Class Bytecods
Open |zl
Look |U Arbopifve Mpsc Ackiil (class ka m| v| [=][&][3)]
T do class | 0Oy ileif2.class ™ fortest.class
™) goubiestest java [} vowniter2java [ tortest java
[} downile.class [) dowmilewnhile.class [ Hello.class
) dowdiile.java [} dowhilewiile.jiva [ Hello.java
) downileir.class [} vownitewniiez.class [ Hello.class
[ dowiileif java [ dowitewnilezjava [ HelloZ java
4] 1 [ Tl
File Mames | J
Files of Type: |.Im Source Code Files |v
Open || Cancel

6. Xtov yehotn eugoviCovton uoévov @dxehol xou apyeta .java 1 .class. O yprotng Slohéyel
70 opyeio mou emduyet xou natd Open. Yotepa, av €yet Slohéel apyeio java xou Bev eu@ovi-
6 T00V CUVTOXTIXG AdOm XATE TN PAoT| TNS METAYADTTIONG, OTO APLOTERO HEPOC TOU XEVTELXOU
nopadipou tne epopuoyrc (Class Source Code) Vo epgoviotel o mnyaiog xddxag g xhd-
one mou emhéynxe xar oto de&l pépoc (Class Bytecode) da epgoviotolv ta bytecodes tng
xAdone:
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[ JBYD - Java Bytecode Viewer & Decompiler - Developed By Nicole Tryfona

Class Source Code Class Bytecode
public class ltem { || [eneral Information: =
Major version: 50
orivate static int unigueld =1, Minor Version: 0
Superclass: javalang. Object
privaie int itemld; Modifiers: il
private Sting itemiame;
Fields:

public temiSiing itemilame)

{ Arcess Flag  private stalic Mames: unigueld Descriptor: I
this.itemMame = itermMName; Access Flag:  privale Hame; iternld Descriptor; I E
ilemld = unigueld; Arcess Flag:  private Hame; itemtlame Descriptor Ljava
unigueld+=,

1 Methads Infarmation:

H
public =init= (LjavalanaSling )y maxstack 2, maxlocals 2, calch by
stalic <clinit= Y rmax stack 1, maxlocals: 0, catch blocks: 0

Bylecoda of <clinit= method:

Iconst_1

putstatic #3 = Fleld llem_unigueld(

return

Bytecode of termfavalang Sting (constructor):
aload _0

invokespecial #1 = Method javalang Object «<init=(0V)
4 1i H [»]

File Selection

[«]

Av o Ty GAAY, Exel emié€er apyeio class, Tote oo Bedl pépog Tou xevTEol Topadipou TNG
egopuoyfic (Class Bytecode) Va eppaviotodv ta bytecodes tne xhdone evey oto de&i (Class

Source Code) Yo epgoviotel 0 Tnyaiog xWdxag tTne ¥ dong mou emhéydnxe:

B JBVD - Java Bytecode ¥iewer & Decompiler - Developed By Nicole Tryfona

Class Source Code Class Bytecode
General Information: =
public class testd] Major Version, 50
inorversion: 0
Superclass:  javalang Object
public l=sd] Modifiars: i |
Super(; Figlds:
!
Methods Information 1
public int add)y
oublic =int= OV maxstack 1, maxlocals: 1, catch Dlocks: 0
infvari = 3, public add il max slack: 2, maxlocals: 3, calchblocks: 0
intvar?= 4,
fieart == 01 Bytecode of add method:
varz=1,
H iconst_3
else ifl9 ==varl}{ istore_1 —
varz=10, iconst_4
] istore_2
zlzef fload_1
varz= 4, ine 12
H iconst_1
retum 1; istore_2
goto 26
i iloac_1
fipush 2 L
if_icrmpne 24 |
13 1] Il IBD

File Selection
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Z'.3 Acdopéva €660V TOU TEOYEIALATOS

Ov minpogoplec mou epgaviovton 6to del P€pog Tou XEVTELXOL ToEad POV TNG EQPUPUOYNS

elvor o e€Rc:

e O yevixéc mAnpogopiec tne xhdone (General Information)

e To nedia (fields) tne xhdong

e Ou dienagéc mou vhomotel N xhdor (Interfaces)

e O yevixég mAnpogoplec twv pedodwyv (Methods Information)
e Ta bytecodes xdde puedddou

e ‘Oha tor mpoavapepévta yior x3e EPPWAELUEVT) XAAOT).

O mhnpogoplec mou eugaviCoviar 6To aploTERd PEPOS TOU XEVTELXOL Topadlpou TNg eQooUo-
e aopolv Tov mnyoio xddwxo tng xhdone (meptéyel ta medio, Toug constructors xou GAeg

Tic uedodouc ).
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[Tapdptnuo A" : IInyaioc Kodikoag

package jbvd;

import javax.swing.text .x;

import java.util.x;

public class AbstractSyntaxTree {

private static AbstractSyntaxTreeNode root;

public AbstractSyntaxTree(int pcValue, String data){
root = new AbstractSyntaxTreeNode (pcValue, data);

public AbstractSyntaxTreeNode getRoot (){

return root;

public void setRoot(AbstractSyntaxTreeNode node){

root = node;

public void addNode(Stack <AbstractSyntaxTreeNode[]> branchNodeStack,
AbstractSyntaxTreeNode currentNode, AbstractSyntaxTreeNode newNode,
currentPC) {
AbstractSyntaxTreeNode previousNode;
int leftPC = —1;
int rightPC = —1;
int newPC = newNode.getPcValue () ;
do{
previousNode = currentNode;
if (currentNode. getLeft () = null){
leftPC = —1;
}
else{
leftPC = currentNode. getLeft ().getPcValue();
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35

37

39

41

43

45

47

49

51

53

55

57

59

61

63

65

67

69

71

73

75

77

}

if (currentNode.getRight () = null){
rightPC = —1;

}

else

rightPC = currentNode.getRight () .getPcValue();

}

if ((newPC <= rightPC && newPC > leftPC) || (rightPC = leftPC)){
currentNode = currentNode. getRight () ;

}

else if (newPC < rightPC && newPC < leftPC){
if (rightPC < leftPC){
currentNode = currentNode.getRight () ;

}
else{

currentNode = currentNode.getLeft ();
}

}
else if (newPC > rightPC && newPC <= leftPC){

currentNode = currentNode.getLeft () ;
}
else if (newPC > rightPC && newPC > leftPC){
if (((leftPC > currentNode.getPcValue()) && rightPC < leftPC) ||
currentNode.getData () .startsWith ("while")){
currentNode = currentNode.getLeft () ;
}
else if(rightPCl=—1 && rightPC < currentNode.getPcValue()){ //do
while case
currentNode = currentNode.getLeft () ;
}
else({

currentNode = currentNode.getRight () ;

}

}while (currentNode!=null && newPC >= currentNode.getPcValue());
if (previousNode.getRight () = currentNode){
previousNode.setRight (newNode) ;
while (previousNode. getLeft ()!=null && previousNode.getLeft ().getPcValue
() < previousNode.getPcValue()){
AbstractSyntaxTreeNode temp;
temp = previousNode.getLeft () ;
previousNode.setLeft (null);
previousNode = temp;

previousNode.setRight (newNode) ;

else{
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previousNode . setLeft (newNode) ;

}
if (newNode. getRight ()==null) {

newNode. setRight (currentNode) ;

}
else{
if (newNode. getLeft ()!=null){ //switch case
newNode. getLeft () .setRight (currentNode) ;
newNode. setLeft (null);
}
else if(currentNode!=null){
newNode. setLeft (currentNode) ;
}
}

if (! branchNodeStack.empty () && ((branchNodeStack.peek())[1l]) =
previousNode){//if case
if (newNode. getRight ()==null){
newNode. setRight (branchNodeStack . peek () [0]. getLeft ());

}
else{

newNode. setLeft (branchNodeStack.peek () [0]. getLeft ());
}

branchNodeStack. peek () [0]. setLeft (newNode) ;
branchNodeStack . pop () ;
}
else if (! branchNodeStack.empty () && newNode.getPcValue() > branchNodeStack.
peek () [1]. getPcValue ()){
if (branchNodeStack.peek () [0]. getLeft ()!=null){
branchNodeStack.peek () [1].setRight (branchNodeStack.peek () [0].
getLeft ());

i)ranchNodeStack .pop () ;
}
}
public AbstractSyntaxTreeNode findNode(AbstractSyntaxTreeNode root, int pcValue
H
AbstractSyntaxTreeNode current = root;
AbstractSyntaxTreeNode previous = root;

while (current!=null && current.getPcValue() < pcValue){
previous = current;
if (current.getLeft ()!=null && current.getRight ()!=null){
int leftValue = current.getLeft ().getPcValue();
int rightValue = current.getRight().getPcValue();
if (leftValue <= pcValue && rightValue > pcValue){
current = current.getLeft ();

}
else if(leftValue <= pcValue && rightValue <= pcValue && leftValue




> rightValue){

123 current = current.getLeft ();
}
125 else if(rightValue < current.getPcValue()){
current = current.getLeft ();
127 }
else{
129 current = current.getRight () ;
}
131 1
else if(current.getLeft () = null && current.getRight () != null){
133 current = current.getRight();
}
135 else{
current = current.getLeft ();
137 }
}
139 if (current.getPcValue () >= pcValue){
return previous;
141 }
else{
143 return current;
}
145 }
147

private AbstractSyntaxTreeNode popNode(Stack nodeStack){
149 if (!modeStack.empty()){
return (AbstractSyntaxTreeNode)nodeStack.pop();

151 }
else{
153 return null;
}
155 }
157
public void printTree (Document doc)throws Exception{
159 AbstractSyntaxTreeNode currentNode = this.getRoot();
currentNode = currentNode.getRight () ;
161 int identation = 6; //class and method identation
Stack nodeStack = new Stack();
163 while (currentNode!=null) {
if (currentNode.getData () .startsWith("}")){ //ends code block
165 identation —= 3;
}
167 for (int i=0; i<identation; i4++){
doc.insertString (doc.getLength(), " ", null);

169 }
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if (currentNode.getData () .startsWith("if") || currentNode.getData().
startsWith ("else if") || currentNode.getData().startsWith("while")
|| currentNode.getData().startsWith("}while")){ //deleting
excessive brackets
correctBranchNodeData (currentNode) ;
optimizeBranchNodeData (currentNode) ;

}

ReservedWordsPrinter. printLine (currentNode.getData (), doc);

if (currentNode.getData () .endsWith("{")){ //new code block
identation 4= 3;

}

doc.insertString (doc.getLength(), "\n", null);

if (currentNode. getLeft ()=null && currentNode.getRight ()=null){
currentNode = popNode(nodeStack) ;

}

else if(currentNode.getLeft ()=null){
if ((!nodeStack.empty () && nodeStack.peek ()==currentNode.getRight ())

I
currentNode . getRight () . getPcValue() < currentNode.getPcValue () ||
(!'nmodeStack.empty () && currentNode.getRight () .getPcValue() > ((
AbstractSyntaxTreeNode )nodeStack.peek()).getPcValue())){
currentNode = popNode(nodeStack);

}
else{

currentNode = currentNode.getRight () ;
}

}

else if(currentNode.getRight ()==null){
if (! nodeStack.empty () && nodeStack.peek ()=currentNode.getLeft () ||
currentNode . getLeft ().getPcValue() < currentNode.getPcValue ()){
currentNode = popNode(nodeStack);

}
else{
currentNode = currentNode.getLeft () ;
}
}
else{

int leftValue = currentNode.getLeft ().getPcValue();

int rightValue = currentNode.getRight ().getPcValue();

int currentValue = currentNode.getPcValue();

if (leftValue < rightValue){

if (leftValue > currentValue){
if (nodeStack.empty() || nodeStack.peek()!=currentNode.

getRight () ){
nodeStack.push(currentNode. getRight ());
currentNode = currentNode.getLeft ();
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else{

currentNode = currentNode. getRight () ;

}
}
else{
if (rightValue > currentValue){
if (nodeStack.empty() || nodeStack.peek()!=currentNode.
getLeft ()){
nodeStack . push(currentNode. getLeft ());
currentNode = currentNode.getRight () ;
}
}
else{
currentNode = currentNode.getLeft () ;
}
}

protected static void correctBranchNodeData (AbstractSyntaxTreeNode currentNode)

{

String currentNodeData = currentNode.getData();

int

int

leftBrackets = 0;
rightBrackets = 0;

for(int i = 0; i < currentNodeData.length(); i++){

}

if (currentNodeData.charAt (i) = *(?){
leftBrackets++;

}

else if(currentNodeData.charAt(i) = *)’){
rightBrackets++;

}

for (int i=0; i < leftBrackets — rightBrackets; i++){

if (currentNode.getData().startsWith ("}while")){

currentNodeData = currentNodeData.replace(");", "));");
}
else{
currentNodeData = currentNodeData.replace("{", "){");
}
}
leftBrackets = 0;
while ((currentNodeData .startsWith ("if ((") || currentNodeData.startsWith ("
else if((") || currentNodeData.startsWith("while((") || currentNodeData
.startsWith ("}while (("))&& (currentNodeData.contains(")){") ||
currentNodeData.contains (")) ;")) && leftBrackets = 0){

int initiallndex = currentNodeData.indexOf(’>(’) + 2;
for(int i = initiallndex; i < currentNodeData.length() — 3; i++){
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if (currentNodeData.charAt (i) = *(?){
leftBrackets—++;

}

else if(currentNodeData.charAt(i) =
leftBrackets ——;

’)? && leftBrackets != 0){

}
if (leftBrackets =— 0){

currentNodeData = new StringBuilder (currentNodeData).deleteCharAt (
currentNodeData.indexOf(?(?)).toString () ;

currentNodeData = new StringBuilder (currentNodeData).deleteCharAt (
currentNodeData.lastIndexOf(’)’)).toString () ;

}

currentNode.setData(currentNodeData) ;

private void optimizeBranchNodeData(AbstractSyntaxTreeNode currentNode){
String currentNodeData = currentNode.getData();
Stack <Integer []> bracketStack = new Stack<Integer []>();
HashSet<Integer> bracketsToDelete = new HashSet<Integer >();
ArrayList<Character> data = new ArrayList<Character >();
for(int i = 3; i < currentNodeData.length()—2; i++){

if (currentNodeData.charAt (i) = *(’){
if (currentNodeData.charAt(i—2) = *|?){
bracketStack.push(new Integer[] {i, 0, 0, 1});
}
else{
bracketStack.push(new Integer[] {i, 0, 0, 0});
}
}
else if(currentNodeData.charAt(i) = ’)?){
if (bracketStack.peek()[1] != 0 && bracketStack.peek()[2] = 0 ||
bracketStack.peek () [1] = 0 && bracketStack.peek()[2] = 0 ||
bracketStack.peek () [3] != 0 && currentNodeData.charAt(i+1) =
)24
bracketsToDelete.add(bracketStack.peek () [0]);
bracketsToDelete.add(1);
}
bracketStack .pop();
}
else if (!bracketStack.empty() && currentNodeData.charAt(i) = &’ &&
currentNodeData.charAt(i+1) = *&’){
bracketStack.peek () [1] = 1;
i++;
}
else if (! bracketStack.empty() && currentNodeData.charAt(i) = ’|’ &&

currentNodeData.charAt(i+1) = *17){




bracketStack.peek () [2] = 1;

297 it++;
}

299 }

for (int i = 0; i < currentNodeData.length (); i++){
301 if (! bracketsToDelete.contains (i)){

data.add (currentNodeData.charAt(i));

303 }

}
305 currentNodeData = "";

for(int i = 0; i < data.size(); i++){
307 currentNodeData = currentNodeData + data.get(i);

}
309 currentNode.setData(currentNodeData) ;

}
311
}

package jbvd;

2
public class AbstractSyntaxTreeNode {
4
private int pcValue;
6 private String data;
private AbstractSyntaxTreeNode left ;
8 private AbstractSyntaxTreeNode right;
10 AbstractSyntaxTreeNode (int pcValue){
this.pcValue = pcValue;
12 data = null;
left = right = null;
14 }
16 AbstractSyntaxTreeNode (int pcValue, String data){
this.pcValue = pcValue;
18 this.data = data;
left = right = null;
20 }
22 AbstractSyntaxTreeNode (int pcValue, AbstractSyntaxTreeNode left ,

AbstractSyntaxTreeNode right){
this.pcValue = pcValue;

24 this.right = right;

this.left = left;

26 }
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1

3

AbstractSyntaxTreeNode (int pcValue, String data, AbstractSyntaxTreeNode left ,
AbstractSyntaxTreeNode right){
this.pcValue = pcValue;
this.data = data;
this.right = right;
this.left = left;

public void setPcValue(int pcValue){
this.pcValue = pcValue;

public int getPcValue (){

return this.pcValue;

public void setData(String data){
this.data = data;

public String getData(){

return this.data;

public void setLeft (AbstractSyntaxTreeNode left){
this.left = left;

public AbstractSyntaxTreeNode getLeft (){

return this. left;

public void setRight (AbstractSyntaxTreeNode right){
this.right = right;

public AbstractSyntaxTreeNode getRight (){
return this.right;

package jbvd;

import java.util.x;
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public class SymbolTable {

public static final HashMap <String,

String[]> symbolTable = new HashMap<String

, String[]>();

static{
symbolTable.put("nop", new String [|{ "noAction", null});
symbolTable.put("return", new String|[]{"noAction", null});
symbolTable.put("jsr", new String [|{ "noAction", null});
symbolTable.put("jsr_w", new String[]{"noAction", null});
symbolTable.put("ret", new String [|{ "noAction", null});
symbolTable.put("return", new String|[]{"noAction", null});
symbolTable.put("ireturn", new String[]{"return", null});
symbolTable.put("lreturn", new String[]{"return", null});
symbolTable.put("freturn", new String|[]{"return", null});
symbolTable.put("dreturn", new String[]{"return", null});
symbolTable.put("areturn", new String[]{"return", null});
symbolTable.put("wide", new String []{ "noAction", null});
symbolTable.put("iconst_m1", new String[]{"push", "-1"});
symbolTable.put("iconst_0", new String[]{"push", "0"});
symbolTable.put("iconst_1", new String []{"push", "1"});
symbolTable.put("iconst_2", new String[]{"push", "2"});
symbolTable.put("iconst_3", new String|[]{"push", "3"});
symbolTable.put("iconst_4", new String[]{"push", "4"});
symbolTable.put("iconst_5", new String[]{"push", "5"});
symbolTable.put("iconst", new String[]{"push", "-"});
symbolTable.put("lconst_0", new String[]{"push", "0"});
symbolTable.put("lconst_1", new String []{"push", "1"});
symbolTable.put("lconst", new String[]{"push", "-"});
symbolTable.put("bipush", new String[]{"push", "-"});
symbolTable.put("sipush", new String[]{"push", "-"});
symbolTable.put("iload", new String[]{"push", null});
symbolTable.put("1lload", new String[]{"push", null});
symbolTable.put("fload", new String []{"push", null});
symbolTable.put("dload", new String[]{"push", null});
symbolTable.put("aload", new String[]{"push", null});
symbolTable.put("fconst_0", new String[]{"push", "0.0"});
symbolTable.put("dconst_0", new String[]{"push", "0.0"});
symbolTable.put("fconst_1", new String[]{"push", "1.0"});
symbolTable.put("dconst_1", new String[]{"push", "1.0"});
symbolTable.put("fconst_2", new String[]{"push", "2.0"});
symbolTable.put("iload_0", new String|[]{"push", "var0"});
symbolTable.put("lload_0", new String[]{"push", "var0o"});
symbolTable.put("fload_0", new String[]{"push", "var0o"});
symbolTable.put("dload_0", new String|[]{"push", "var0"});
symbolTable.put("iload_1", new String|[]{"push", "vari"});
symbolTable.put("aload_1", new String[]{"push", "vari"});
symbolTable.put("1lload_1", new String|[]{"push", "vari"});
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99

symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.

symbolTable

symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.

symbolTable

symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.

symbolTable

symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.

put("fload_1", new String []{"push", "varil"});
put("dload_1", new String[]{"push", "vari"})
put("iload 2", new String[]{"push", "var2"});
put("aload_2", new String[]{"push", "var2"});
put("lload_2", new String[]{"push", "var2"});
put("fload_2", new String []{"push", "var2"});
put("dload_2", new String[]{"push", "var2"});
put("iload_3", new String []{"push", "var3"});
put("aload_3", new String[]{"push", "var3"});
put("1load 3", new String[]{"push", "var3"});
put("fload_3", new String[]{"push", "var3"});
put("dload_3", new String []{"push", "var3"});
put("aload_0", new String[]{"push", "this"});
.put("dstore_0", new String[]{"store", "double"});
put("dstore_1", new String[]{"store", "double"});
put("dstore_2", new String []{"store", "double"});
put("dstore_3", new String[]{"store", "double"});
put("fstore_0", new String[]{"store", "float"});
put("fstore_1", new String[]{"store", "float"});
.put("fstore_2", new String[]{"store", "float"});
put("fstore_3", new String []{"store", "float"});
put("istore_0", new String []{ "store", "int"});
put("istore_1", new String []{"store", "int"});
put("istore_2", new String[]{ "store", "int"});
put("istore_3", new String[]{"store", "int"});
.put("lstore_0", new String[]{"store", "long"});
put("lstore_1", new String []{"store", "long"});
put("lstore_2", new String[]{"store", "long"});
put("lstore_3", new String[]{"store", "long"});
put("istore", new String[]{ "store", "int"});
put("lstore", new String|[]{"store", "long"});
put("fstore", new String[]{ "store", "float"});
put("dstore", new String[]{"store", "double"});
put("astore_0", new String []{"store", null});
put("astore_1", new String[]{"store", null});

put ("astore_2", new String[|{"store", null});
put("astore_3", new String[]{"store", null});

put ("astore", new String []{"store", null});
put("iadd", new String[]{ "operation", "+"});
put("ladd", new String[]{ "operation", "+"});
put("fadd", new String[]{ "operation", "+"});
put("dadd", new String[]{"operation", "+"});

put ("isub", new String[]{"operation", "-"});

put ("lsub", new String[]{"operation", "-"});
put("fsub", new String[]{"operation", "-"});
put("dsub", new String[]{ "operation", "-"});

put ("imul", new String []{"operation", "x"});

put ("lmul", new String[]{ "operation", "*"});
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symbolTable.

symbolTable

symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.

symbolTable

symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable .
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.

put ("fmul", new String[]{ "operation", "*"});
.put ("dmul", new String[]{"operation", "*"});
put("idiv", new String[]{ "operation", "/"});
put("1ldiv", new String[]{ "operation", "/"});
put ("fdiv", new String []{ "operation", "/"});
put("ddiv", new String[]{ "operation", "/"});
put("irem", new String []{ "operation", "%"});
put("lrem", new String[]{ "operation", "%"});
put ("frem", new String[]{ "operation", "%"});
put ("drem", new String[]{ "operation", "%"});
put("ior", new String []{ "operation", "[|"});
put("lor", new String[]{ "operation", "[|"});
put("iand", new String[]{ "operation", "&"});
.put("land", new String[]{"operation", "&"});
put("ixor", new String []{ "operation", """});
put("lxor", new String[]{ "operation", """});
put("ishl", new String[]{ "operation", "<<"});
put ("1lshl", new String[]{ "operation", "<<"});
put ("ishr", new String[]{ "operation", ">>"});
put("1lshl", new String[]{"operation", ">>"});
put("iushr", new String[]{ "operation", ">>>"});
put ("lushr", new String[]{ "operation", ">>>"});
put ("pop", new String[]{"pop", null});

put ("pop2", new String[]{ "pop", null});
put("dup", new String[]{"dup", null});
put("dup2", new String[]{"dup", "2"});

put ("dup_x1", new String []{"dup", "x1"});
put("dup_x2", new String[]{"dup", "x2"});
put("dup2_x1", new String[]{"dup", "2_x1"});
put ("dup2_x2", new String[]{"dup", "2_x2"});
put ("aconst_null", new String[]{"push", "null"});
put("ineg", new String []{"singleOperation", """});
put("iaload", new String[]{"push", "["});
put("laload", new String []{"push", "["});
put("faload", new String[]{"push", "["});
put("daload", new String[]{"push", "["});
put("caload", new String []{"push", "["});
put("saload", new String[]{"push", "["});
put("baload", new String[]{"push", "["});
put("aaload", new String[]{"push", "["});
put("iastore", new String[]{"store", "["});
put("lastore", new String[]{"store", "["});
put("fastore", new String[]{"store", "["});
put("dastore", new String[]{"store", "["});
put ("aastore", new String[]{"store", "["});
put ("bastore", new String[]{"store", "["});
put("castore", new String[]{"store", "["});
put ("sastore", new String[]{"store", "["});




symbolTable.put("d2f", new String [|{"cast", "float"});

149 symbolTable.put("d2i", new String[]{"cast", "int"});
symbolTable.put("d21", new String[]{"cast", "long"});

151 symbolTable.put("£f2d", new String [|{"cast", "double"});
symbolTable.put ("£2i", new String[]{"cast", "int"});

153 symbolTable.put("£21", new String[]{"cast", "long"});
symbolTable.put("i2b", new String [|{ "cast", "byte"});

155 symbolTable.put("i2¢", new String[]{"cast", "char"});
symbolTable.put("i2d", new String [|{"cast", "double"});

157 symbolTable.put("i2f", new String[]{"cast", "float"});
symbolTable.put("i21", new String [|{ "cast", "long"});

159 symbolTable.put("i2s", new String [|[{"cast", "short"});
symbolTable.put("12d", new String[]{"cast", "double"});

161 symbolTable.put("12f", new String [|{"cast", "float"});
symbolTable.put("12i", new String [[{ "cast", "int"});

163 symbolTable.put ("if_icmpeq", new String[]{"branch", "=="});
symbolTable.put("if _icmpne", new String []{"branch", "!I="});

165 symbolTable.put("if _icmplt", new String[]{"branch", "<"});
symbolTable.put("if_icmpgt", new String[]{"branch", ">"});

167 symbolTable.put("if_icmple", new String[]{"branch", "<="});
symbolTable.put("if _icmpge", new String[]{"branch", ">="});

169 symbolTable.put("ifeq", new String|[]{"branch", " == 0"});
symbolTable.put("ifne", new String[]{"branch", " != 0"});

171 symbolTable.put("iflt", new String[]{"branch", " < 0"});
symbolTable.put("ifgt", new String|[]{"branch", " > 0"});

173 symbolTable.put("ifge", new String[]{"branch", " >= 0"});
symbolTable.put("ifle", new String[]{"branch", " <= 0"});

175 symbolTable.put("ifnonnull", new String[]{"branch", " != null"});
symbolTable.put("ifnull", new String[]{"branch", " == null"});

177 symbolTable.put("if _acmpeq", new String[]{"branch", "=="});
symbolTable.put("if _acmpne", new String[]{"branch", "!="});

179 symbolTable.put("fcmpl", new String[]{"branch", null});
symbolTable.put("fcmpg", new String[]{"branch", null});

181 symbolTable.put("dcmpl", new String[]{"branch", null});
symbolTable.put ("dcmpg", new String[]{"branch", null});

183 symbolTable.put("lcmp", new String[]{"branch", null});
symbolTable.put("iinc", new String[]{"increment", null});

185 symbolTable.put("newarray", new String[]{"creation", " "});
symbolTable.put("anewarray", new String[]{"creation", "."});

187 symbolTable.put("arraylength", new String[]{"length", null});
symbolTable.put("1ldc", new String[]{"1ldc", null});

189 symbolTable.put("ldc_w", new String[]{"1ldc", null});
symbolTable.put("ldc2_w", new String[]{"1ldc", null});

191 symbolTable.put("getfield", new String[]{"getField", null});
symbolTable.put("invokevirtual", new String[]{ "invoke", "virtual"});

193 symbolTable.put("invokestatic", new String[]{"invoke", "static"});
symbolTable.put("invokeinterface", new String[]{"invoke", "interface"});

195 symbolTable.put("invokespecial", new String []{"invoke", "special"});
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25

symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.
symbolTable.

put("new", new String[]{ "new", null});
put("multianewarray", new String []{"multiCreation", null});
put ("swap", new String[]{"swap", null});

put ("monitorenter", new String|[]{"synchronize", null});

put ("monitorexit", new String|[]{"desynchronize", null});

put("putfield", new String []{"putField", null});

put("putstatic", new String[]{"putStatic", null});
put ("getstatic", new String [|{ "getStatic", null});
put ("checkcast", new String [|{"checkcast", null});
put("instanceof", new String[]{"instance", null});
put("tableswitch", new String[]{ "switch", null});
put ("lookupswitch", new String[]{"switch", null});
put("athrow", new String[]{"throw", null});
put("goto", new String[]{"branch", "goto"});
put("goto_w", new String[]{"branch", "goto"});

package jbvd;

import
import

import

public

javax .swing.text .x;

java.awt. Color;

java.util .x;

class ReservedWordsPrinter {

private static final StyleContext context = new StyleContext () ;

private static final

private static final

private static final float []

reservedWordStyle",

static{

public static Set<String> keywords =

reservedWordStyle.addAttribute (StyleConstants.Foreground,
stringStyle.
darkGreen [0] ,

Style reservedWordStyle =
null);

Style stringStyle =
darkGreen =

context.addStyle ("

context.addStyle("stringStyle", null);
Color .RGBtoHSB(255, 140, 0, null);

Color .BLUE) ;
addAttribute (StyleConstants . Foreground, Color.getHSBColor (

darkGreen [1], darkGreen[2]));

new HashSet<String> (Arrays.asList(

"assert",

"abstract", "boolean", "break", "byte",
"case", "catch", "char", "class",

"const", "continue", "default", "do",
"double", "else", "extends", "false", "final",
"finally", "float", "for", "goto",
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"if", "implements", "import",

"instanceof", "int", "interface",
"long", "mative", "new", "package",
"private", "protected", "public",
"return", "short", "static", "super",
"switch", "synchronized", "this",
"throw", "throws", "transient", "true",
"try", "void", "volatile", "while"));

public static void printLine(String line, Document doc)throws Exception{

//deal with comments

//deal with strings

StringBuilder word = new StringBuilder (0);
char [] lineArray = line.toCharArray();

char previousChar=’ ’, nextChar=> ’;

Boolean isString = false; //for string printing in decompiling
int slashOccurencies = 0;
for (int i=0; i<lineArray.length; i++){
if ((lineArray[i] = ’"’) && ((lineArray[i—1]!=>\"") || (lineArray]|[i
+1]'="\?")) && (slashOccurencies % 2 = 0)){
if (isString = false){
isString = true;

}

else{
isString = false;
}
previousChar = ’"?; // for typical reason but is is unnecessary
doc.insertString (doc.getLength () ,String.valueOf(lineArray[i]),
stringStyle);
slashOccurencies = 0;
}
else if(lineArray[i] = ’\\?){
slashOccurencies++;
doc.insertString (doc.getLength(),String.valueOf(lineArray|[i]),
stringStyle);
previousChar = >\\’;
}
else if(isString = true){
doc.insertString (doc.getLength () ,String.valueOf(lineArray[i]),
stringStyle);
slashOccurencies = 0;
}
else if (Character.isLetter (lineArray[i])){
word . append (lineArray [i]) ;
slashOccurencies = 0;

}

else{
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nextChar = lineArray[i];
if (word.length ()!= 0){
if (isKeyword (word. toString (), previousChar, nextChar)){
doc.insertString (doc.getLength (), word.toString(),
reservedWordStyle) ;
}
else{

doc.insertString (doc.getLength (), word.toString (), null);

}

previousChar = nextChar;
doc.insertString (doc.getLength(),String.valueOf(nextChar), null);
word . setLength (0) ;

slashOccurencies = 0;

private static Boolean isKeyword(String word, char previous, char next){
Boolean isKeyword = false;
if ((previous!= ’}’) && (previous!="(") && (previous!=’ ’) && (previous!=’\t
’) && (previous!=’.’) && (previous!=’=’) && (previous!="/’)){ //a
keyword is precided by space \t } ( . =/
return false;

}

if ((next != 7(’) && (next != ’{’) && (next != ’[’) && (next != ’:7) && (
next!=7;’) && (next!=’ ’) && (next!=’\t’) && (next!=’.’) && (next!=’/")
){ // a keyword is followed by { [ space \t ; : /.

return false;

}

if (keywords.contains (word)){
isKeyword = true;

}

return isKeyword;

package jbvd;

import java.awt.sx;

import javax.swing.sx;

public class Main {




11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

private JTextPane sourceCode;
private JTextPane byteCode;
private actionToPerform action;

private JFrame frame;

public JTextPane getTextArea(){

return this.sourceCode;

public JTextPane getBytecodeTextArea ()
return this.byteCode;

public actionToPerform getAction ()

return action;

public JFrame getFrame () {

return frame;

public static void main(String [] args) {

Main m = new Main () ;

m. frame = new JFrame () ;

m. frame . setResizable (false);

m. frame.setTitle ("JBVD - Java Bytecode Viewer & Decompiler - Developed By
Nicole Tryfoma");

Container container = m.frame.getContentPane();

GridBagLayout gbl = new GridBagLayout () ;

container.setLayout (gbl);

JPanel classPanel = new JPanel(new BorderLayout());

classPanel.setBorder (BorderFactory.createTitledBorder ("Class Source Code"))

classPanel.setPreferredSize (new Dimension(500,500));

JPanel bytecodePanel = new JPanel(new BorderLayout());

bytecodePanel.setBorder (BorderFactory.createTitledBorder ("Class Bytecode"))

bytecodePanel.setPreferredSize (new Dimension (500,500));

//Scrolling is controlled by the implementation of the Scrollable interface

//By overriding the getScrollableTracksViewportWidth () method we can

achieve a
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//non—wrapping text pane:
m.sourceCode = new JTextPane(){
@Override
public boolean getScrollableTracksViewportWidth ()
{
return getUI().getPreferredSize (this).width
<= getParent ().getSize ().width;

I
m.sourceCode.setEditable (false);
JScrollPane panel = new JScrollPane (m.sourceCode);
panel.setMinimumSize (new Dimension (487 ,467));
classPanel .add(panel);
m. byteCode = new JTextPane () {

@Override

public boolean getScrollableTracksViewportWidth ()

{
return getUI().getPreferredSize (this).width
<= getParent().getSize ().width;

I
m. byteCode.setEditable (false);
JScrollPane pane2 = new JScrollPane (m.byteCode);
pane2.setMinimumSize (new Dimension (487, 467));
bytecodePanel.add(pane2);
container.add(classPanel);
container .add(bytecodePanel);
JButton button = new JButton("File Selection");
m. action = new actionToPerform (m) ;
button.addActionListener (m. action);
GridBagConstraints ¢ = new GridBagConstraints () ;
c.gridx = 0;

.gridwidth = 2;

.weighty = 4;

.anchor = GridBagConstraints .CENTER;

.insets = new Insets(10,0,10,0);

ontainer.add(button, c);

.frame.setVisible (true);
.frame.setLocationRelativeTo (null);

c
c
c
c
c
m. frame . pack () ;
m
m
m. frame . setDefaultCloseOperation (JFrame . EXIT_ ON_.CLOSE) ;

package jbvd;
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import java.io.x;

public class SourceCodeFileFilter extends javax.swing. filechooser.FileFilter{

private final String[] okFileExtensions = new String|[] {"class","java"};

SourceCodeFileFilter (){

public boolean accept(File file){

for (String extension : okFileExtensions){
if (file .getName () .toLowerCase () .endsWith(extension)){

return true;

}
else if(file.isDirectory()){

return true;

}

return false;

public String getDescription (){

return "Java Source Code Files";

package jbvd;

import java.awt.event.x;
import javax.swing.x;
import java.awt.x*;
import java.io.x;

import javax.swing.text .x;

public class actionToPerform implements ActionListener{

private static final StyleContext context = new StyleContext () ;

private static final Style commentStyle = context.addStyle("reservedWordStyle",

null);

private static final Style stringStyle = context.addStyle("stringStyle", null);

private static Boolean multiLineComment = false;
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private static final float [] darkGreen = Color .RGBtoHSB(255,

static{

140, 0, null);

commentStyle.addAttribute (StyleConstants.Foreground, Color.GRAY);
stringStyle.addAttribute (StyleConstants.Foreground, Color.getHSBColor(

darkGreen [0] , darkGreen[1], darkGreen[2]));

private Main m;

private String filePath;

private String parentFilePath;

private String fileName;

private String packageName = null;

public actionToPerform (Main m) {

this.m = m;

public String getFilePath () {

return filePath;

public String getParentFilePath (){

return parentFilePath;

public String getFileName () {

return fileName;

public String getPackageName () {

return packageName;

public void actionPerformed (ActionEvent e){
JFileChooser fc = new JFileChooser();
SourceCodeFileFilter filter = new SourceCodeFileFilter ();
fc.setFileFilter (filter);
fc.setAcceptAllFileFilterUsed (false);
JFrame frame2 = new JFrame() ;
Container container2 = frame2.getContentPane();
GridBagLayout gbl2 = new GridBagLayout () ;
container2.setLayout (gbl2);
JPanel fcPanel = new JPanel(new GridBagLayout());




int returnVal = fc.showOpenDialog(fcPanel);

64 Document docl = m.getTextArea () .getDocument () ;
Document doc2 = m.getBytecodeTextArea () .getDocument () ;
66 if (returnVal = 0){
m. getTextArea () .setText("");
68 m. getBytecodeTextArea () .setText ("");
filePath = fc.getSelectedFile ().getAbsolutePath().replace("\\","/");
70 parentFilePath = fc.getSelectedFile ().getParent().replace("\\","/");
int index = fc.getSelectedFile().getName().lastIndexOf(’.”);
72 fileName = fc.getSelectedFile ().getName().substring (0,index);
File chosenFile = fc.getSelectedFile ();
74 m. getTextArea () .setText ("");
if (chosenFile!l=null){
76 try{
if (fc.getSelectedFile ().getAbsolutePath().toLowerCase().endsWith("
java")){
78 FileReader fr = new FileReader(chosenFile);
BufferedReader br = new BufferedReader (fr);
80 packageName = null;
int identation = 0;
82 String line = br.readLine();
if (line.lastIndexOf("{") = line.length() — 1){
84 identation 4= 3;
}
86 while (line != null){
String line2 = line; //attempting to get package name
88 if(line2.indexOf("package") =— 0){
int ch = 7; // in order to move to the next character
after the word package
90 while(line2.charAt(ch) = 32){
ch++;
92 }
int initlndex = ch;
94 while (line2.charAt(ch)!= ’.’> && line2.charAt(ch)!=";")
{
ch++4;
96 }
int endIndex = ch;
98 packageName = line2.substring (initIndex ,endIndex);
}
100 if ((line.indexOf(’"’)==—1) && (line.indexOf(’\’’)==1)){
print (line , docl);
102 }
else if((line.indexOf(’"’)!=—1) && ((line.charAt(line.
indexOf(’>">)—1) != °\??) || (line.charAt(line.indexOf(’
)41 =N )) o
104 String leftSubstring = line.substring (0, line.indexOf(’

"))
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if ((multiLineComment = true) || (leftSubstring.indexOf(
"//")!=—1)]|((leftSubstring .indexOf("/*")!=—1) && (
leftSubstring . indexOf ("*/")==—1))){
print (line , docl);
}
else{
print (leftSubstring , docl);
line = line.substring(line.indexOf(’>"’)+1);
if ((line.indexOf(’"?)—1 < 0) || (line.charAt(line.
indexOf(’"?)—1) != >\\?) || ((line.charAt(line.
indexOf(’"?)—1) = >\\’) & & (line.charAt(line.
indexOf (’\\?)4+1) == >\\’) /¥ case "\\” */)){
docl.insertString (docl.getLength(), ’"’+4line.
substring (0, line .indexOf(’"’>)+1),
stringStyle);

}

else{

docl.insertString (docl.getLength(), "\"",
stringStyle);

int i = line.indexOf(’>"?);

while (i>0 && line.charAt(i—1)=— *\\?){
docl.insertString (docl.getLength(), line.

substring (0,i+1), stringStyle)

line = line.substring (i+1);
i = line.indexOf(’>"?);

i

}

docl.insertString (docl.getLength(), line.
substring (0,i+1), stringStyle);

}

line = line.substring (line.indexOf(>"?)+1);
continue; // in order to check for new strings in

the right substring

}
else if(line.indexOf(>\?’)!=—1){
String leftSubstring = line.substring (0, line.indexOf(’
\N2))s
if ((multiLineComment = true) || (leftSubstring.indexOf(
"//")!=—1)||((leftSubstring .indexOf("/*")!=—1) && (
leftSubstring . indexOf ("*/")==—1))){
print (line , docl);
}
else{
print (leftSubstring , docl);
line = line.substring(line.indexOf(’\’’)+1);
docl.insertString (docl.getLength(), ’\’’+line.
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substring (0,line.indexOf(’\’’)+1), stringStyle)
line = line.substring(line.indexOf(’\’’)+1);
continue; // in order to check for new strings in

the right substring

}

docl.insertString (docl.getLength(), "\n", null);

line = br.readLine();

if (line != null){
line = line.trim();
if(line.lastIndexOf("}") = line.length() — 1 || line.
charAt (0) = *}’){
identation — 3;
}
for(int i = 0; i < identation; i++){
docl.insertString (docl.getLength(), " ", null);
}
if (line.lastIndexOf("{") = line.length() — 1){
identation 4= 3;
}
}
}
}
BytecodeConversion bc = new BytecodeConversion (m) ;
if (fc.getSelectedFile ().getAbsolutePath().toLowerCase().endsWith("
java")){
bc.convertToBytecode (doc2);
}
else{
JavaConversion jc = new JavaConversion (m);
bc.convertToBytecode (doc2);
jc.convertToJava() ;
}
}
catch (FileNotFoundException fnfe){
}
catch (IOException ioe){
}
catch(Exception ne){
}
}

private void print(String line, Document docl) throws Exception{
if ((line.indexOf("/*")!=—1) && (line.indexOf("/*")!=0) && (line.indexOf("*/
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")l==1)){

print (line.substring (0, line.indexOf("/*")), docl);

print (line.substring (line.indexOf("/*") ,line.indexOf("*/")+2), docl);
print (line.substring (line.indexOf("*/")+42), docl);

}

else if(line.indexOf("//")!= —1){ //single line comments
ReservedWordsPrinter. printLine (line.substring (0, line.indexOf("//")),
docl);

int index = line.indexOf("//")—1;
docl.insertString (docl.getLength(), line.substring(index < 0 ? 0

index), commentStyle);

}
else if(line.indexOf("/*")!=—1 && line.indexOf("*/")==—1){ //multiline

comments

multiLineComment = true;

ReservedWordsPrinter. printLine (line . substring (0, line.indexOf("/*")),
docl);

int index = line.indexOf("/*")—1;
docl.insertString (docl.getLength(), line.substring(index < 0 ? 0
index), commentStyle);
}
else if (line.indexOf("*/")!=—1){
multiLineComment = false;
docl.insertString (docl.getLength(), line.substring(0,line.indexOf("*/")
+2), commentStyle);
ReservedWordsPrinter. printLine (line . substring (line .indexOf("*/")+2),
docl);
}
else{
if (multiLineComment = false){
ReservedWordsPrinter. printLine (line , docl);
}
else{

docl.insertString (docl.getLength(), line, commentStyle);

package jbvd;

import javassist .x;
import java.util.x;

import javassist.bytecode.x;
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import
import
import
import
import
import

import

public

javax.tools .x;
javax.tools.DiagnosticCollector;
javax.tools.Diagnostic;

java.io .x*;

javax .swing . *;

javax .swing.text .x*;

java.awt. Color;

class BytecodeConversion {

private Main m;

private static final StyleContext context = new StyleContext () ;

private static final Style headingStyle = context.addStyle("headingStyle", null

)

private static final Style counterStyle = context.addStyle("counterStyle" , null)

)

private static final Style nestedClassNameStyle = context.addStyle ("

nestedClassNameStyle" ,null);

private static final Style compilationErrorsHeadingStyle = context.addStyle("

compilationErrorHeadingStyle" ,null);

private static final float [] darkGreen = Color .RGBtoHSB(0, 100, 0, null);

static{

headingStyle.addAttribute (StyleConstants.Foreground, Color.RED);
counterStyle.addAttribute (StyleConstants.Foreground, Color.getHSBColor (
darkGreen [0] , darkGreen[1l], darkGreen[2]));
nestedClassNameStyle.addAttribute (StyleConstants. Underline, true);
compilationErrorsHeadingStyle.addAttribute (StyleConstants.Bold, true);
compilationErrorsHeadingStyle.addAttribute (StyleConstants. Underline, true);
compilationErrorsHeadingStyle.addAttribute (StyleConstants.FontSize, 13);

public BytecodeConversion (Main m){

this.m = m;

public void getNestedClassBytecodes(String name, Document doc)throws Exception{

doc.insertString (doc.getLength (), "Nested Class Name: "+ namet+"\n\n",
nestedClassNameStyle) ;

ClassPool cp = ClassPool.getDefault () ;

cp.insertClassPath (m. getAction () .getParentFilePath());

CtClass cc = cp.get (name);

ClassFile cf = cc.getClassFile();

CtMethod [] dmethods = cc.getDeclaredMethods () ;

int size2 = dmethods.length;

doc.insertString (doc.getLength(), "General Information: \n\n", headingStyle
)

doc.insertString (doc.getLength (), "Major Version:\t"+4+ cf.getMajorVersion ()+
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"\nMinor Version:\t"+cf.getMinorVersion() + "\nSuperclass:\t" + cf.
getSuperclass ()4+ "\nModifiers:\t"+ Integer.toHexString (cf.
getAccessFlags())+ "\n\n", null);

List list = cf.getFields();

int n = list.size();

doc.insertString (doc.getLength (), "Fields:\n\n", headingStyle);
for (int i=0; i<n; i++){

FieldInfo finfo = (FieldInfo)list.get(i);
int acc = finfo.getAccessFlags();
doc.insertString (doc.getLength (), "Access Flag:\t"+Modifier.toString (

AccessFlag.toModifier (acc))+"\tName:\t"+finfo .getName ()+"\
tDescriptor:\t"+finfo.getDescriptor ()+"\n", null);

}

String [] infs = cf.getInterfaces();

if (infs!=null && infs.length > 0){

doc.insertString (doc.getLength(), "Interfaces:\t"+infs[0], null);
for (int i = 1; i < infs.length; 4++i){

doc.insertString (doc.getLength(), ", "+infs[i], null);

}

list = cf.getMethods () ;
n = list.size();
doc.insertString (doc.getLength (), "\nMethods Information:\n\n",
headingStyle);
for (int i = 0; 1 < n; ++i) {
MethodInfo minfo = (MethodInfo)list.get(i);
int acc = minfo.getAccessFlags();
doc.insertString (doc.getLength (), Modifier.toString (AccessFlag.
toModifier (acc))+ " " 4+ minfo.getName() + "\t"+ minfo.getDescriptor
O)+"\t", null);
CodeAttribute ca = minfo.getCodeAttribute();
doc.insertString (doc.getLength (), "max stack: " + ca.getMaxStack()+ ",
max locals: " + ca.getMaxLocals()+ ", " + " catch blocks: "4ca.
getExceptionTable () .size ()+ "\n", null);
}
doc.insertString (doc.getLength (), "\n", null);
for (int i=0; i<size2; i++){
MethodInfo minfo = cf.getMethod (dmethods[i].getName());
doc.insertString (doc.getLength(), "Bytecode of " + dmethods[i].getName
() + " method:\n\n", headingStyle);
CodeAttribute ca = minfo.getCodeAttribute();
ConstPool pool = minfo.getConstPool();
Codelterator ci = ca.iterator ();
while (ci.hasNext ()){
int index = ci.next();
String instruction = InstructionPrinter.instructionString(ci,index,
pool);
instruction = JavaConversion.escapeCharacters(instruction);
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doc.insertString (doc.getLength (), InstructionPrinter.
instructionString (ci,index,pool), null);
doc.insertString (doc.getLength (), "\n", null);
}
doc.insertString (doc.getLength(), "\n", null);
doc.insertString (doc.getLength(), "\n", null);
}
CtConstructor [] constructors = cc.getDeclaredConstructors();
for (int i=0;i<constructors.length;i++){
MethodInfo minfo = constructors[i].getMethodInfo();
doc.insertString (doc.getLength(), "Bytecode of " + constructors[i].
getLongName ()+ " (constructor):\n\n", headingStyle);
CodeAttribute ca = minfo.getCodeAttribute () ;
ConstPool pool = minfo.getConstPool();

Codelterator ci = ca.iterator ();
while (ci.hasNext ()){
int index = ci.next();
String instruction = InstructionPrinter.instructionString(ci,index,
pool) ;
instruction = JavaConversion.escapeCharacters(instruction);

doc.insertString (doc.getLength (), instruction, null);
doc.insertString (doc.getLength (), "\n", null);

}

doc.insertString (doc.getLength (), "\n", null);
}
CtClass [] innerClasses = cc.getNestedClasses () ;
if (innerClasses.length >0){
CtClass innerClass;
doc.insertString (doc.getLength (), "Nested Classes of " + cc.getName()+"
class:\n\n", headingStyle);
for (int i=0; i<innerClasses.length; i++){
innerClass = cp.get(innerClasses[i].getName());

getNestedClassBytecodes (innerClasses [i].getName () ,doc);

public void convertToBytecode(Document doc) throws Exception{

doc.insertString (doc.getLength (), "", null);

doc.remove (0, doc.getLength());

boolean compilationErrors = false;

if (m. getAction().getFilePath ().toLowerCase () .endsWith("java")){
compilationErrors = compileSourceCode (doc);

}

if (compilationErrors = false){
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ClassPool c¢p = new ClassPool();

.getParentFilePath ());

CtClass cc = cp.get(m.getAction ().getFileName());

ClassFile cf = cc.getClassFile();

CtMethod [] dmethods = cc.getDeclaredMethods () ;

doc.insertString (doc.getLength (), "General Information:\n\n",
headingStyle);

doc.insertString (doc.getLength(), "Major Version:\t" + cf.
getMajorVersion () + "\nMinor Version:\t" 4 cf.getMinorVersion() + "
\nSuperclass:\t" + cf.getSuperclass() + "\nModifiers:\t" + Integer.
toHexString (cf.getAccessFlags()) + "\n\n", null);

List list = cf.getFields();

int n = list.size();

doc.insertString (doc.getLength (), "Fields:\n\n", headingStyle);

for(int i = 0; 1 < n; i++){
FieldInfo finfo = (FieldInfo) list.get(i);
int acc = finfo.getAccessFlags();
doc.insertString (doc.getLength (), "Access Flag:\t" + Modifier.

toString (AccessFlag.toModifier (acc)) + "\tName:\t" + finfo.
getName () + "\tDescriptor:\t" + finfo.getDescriptor() + "\n",

cp.insertClassPath (m. getAction (

— —

null);
}
String [] infs = cf.getInterfaces();
if(infs != null && infs.length > 0){
doc.insertString (doc.getLength (), "Interfaces:\t" + infs[0], null);
for(int i = 1; i < infs.length; 4++i){
doc.insertString (doc.getLength(), ", " + infs[i], null);
}
}
list = cf.getMethods () ;
n = list.size();

doc.insertString (doc.getLength (), "\nMethods Information:\n\n",
headingStyle);
for(int i = 0; 1 < n; ++i){
MethodInfo minfo = (MethodInfo) list.get(i);
int acc = minfo.getAccessFlags();
String access = Modifier.toString (AccessFlag.toModifier (acc));
doc.insertString (doc.getLength (), Modifier.toString (AccessFlag.
toModifier (acc)) + " " + minfo.getName() + "\t" + minfo.
getDescriptor () + "\t", null);
CodeAttribute ca = minfo.getCodeAttribute () ;

if (access.indexOf("abstract") =— —1){
doc.insertString (doc.getLength (), "max stack: " 4+ ca.
getMaxStack () + ", max locals: " + ca.getMaxLocals() + ",
" catch blocks: " + ca.getExceptionTable().size () +
"\n", null);
}

else{
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doc.insertString (doc.getLength(), "\n", null);

}

doc.insertString (doc.getLength(), "\n", null);
for(int i = 0; i < n; i++){
MethodInfo minfo = (MethodInfo) list.get(i);
int acc = minfo.getAccessFlags();
String access = Modifier.toString (AccessFlag.toModifier (acc));
if (access.indexOf("abstract") =— —1){
if (!minfo.getName () .equalsIgnoreCase ("<init>")){
doc.insertString (doc.getLength(), "Bytecode of " + minfo.
getName () + " method:\n\n", headingStyle);
CodeAttribute ca = minfo.getCodeAttribute();
ConstPool pool = minfo.getConstPool();
Codelterator ci = ca.iterator ();
int currentPC = 0;
while (ci.hasNext ()){
doc.insertString (doc.getLength (), currentPC + " ",
counterStyle);
int index = ci.next();
String instruction = InstructionPrinter.
instructionString (ci, index, pool);
if (instruction .indexOf(’\"?) I= —1){
instruction = JavaConversion.escapeCharacters (
instruction);
}
if (instruction.startsWith ("wide")){
doc.insertString (doc.getLength (), "wide \n", null);
currentPC = currentPC + JavaConversion.calculatePC (
"wide", "wide", currentPC);
doc.insertString (doc.getLength (), currentPC + "

", counterStyle);

instruction = instruction.substring(5);
}
String bytecode = instruction;
if (bytecode.indexOf(" ") = —1){
bytecode = instruction.substring (0, instruction.

indexOf (" "));
}
currentPC = currentPC + JavaConversion.calculatePC (
bytecode, instruction , currentPC);
doc.insertString (doc.getLength (), instruction, null);
doc.insertString (doc.getLength (), "\n", null);

doc.insertString (doc.getLength(), "\n", null);
doc.insertString (doc.getLength(), "\n", null);
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}

CtConstructor [] constructors = cc.getDeclaredConstructors () ;
for(int i = 0; i < constructors.length; i++){
MethodInfo minfo = constructors|[i].getMethodInfo () ;

doc.insertString (doc.getLength(), "Bytecode of " + constructors[i].

getLongName () + " (constructor):\n\n", headingStyle);
CodeAttribute ca = minfo.getCodeAttribute () ;
ConstPool pool = minfo.getConstPool();
Codelterator ci = ca.iterator ();
int currentPC = 0;
while (ci.hasNext ()){
doc.insertString (doc.getLength (), currentPC + " "
counterStyle);
int index = ci.next();
String instruction = InstructionPrinter.instructionString(ci,

index, pool);

instruction = JavaConversion.escapeCharacters(instruction);
String bytecode = instruction;
if (bytecode.indexOf(" ") != —1){

bytecode = instruction.substring (0, instruction.indexOf("

)) 5
}
currentPC = currentPC + JavaConversion.calculatePC (bytecode,
instruction , currentPC);
doc.insertString (doc.getLength (), instruction, null);
doc.insertString (doc.getLength(), "\n", null);
}
doc.insertString (doc.getLength (), "\n", null);
}
CtClass [] innerClasses = cc.getNestedClasses () ;
if (innerClasses.length > 0){

CtClass innerClass;

doc.insertString (doc.getLength (), "Nested Classes of " + cc.getName

() + " class:\n\n", nestedClassNameStyle);
for(int i = 0; i < innerClasses.length; i++){
innerClass = cp.get(innerClasses[i].getName());

getNestedClassBytecodes (innerClasses [i].getName (), doc);

private boolean compileSourceCode (Document doc) throws Exception{

JavaCompiler compiler = ToolProvider. getSystemJavaCompiler () ;
String fp = m.getAction().getFilePath();

List<File> filesList = new ArrayList<File >();

filesList .add (new File(fp));
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List<File> clp = new ArrayList<File >();
File path = new File (m.getAction().getParentFilePath());// path is C:\
String flag = path.toString(); //flag is C:\
String pack = m.getAction () .getPackageName(); //package is null
boolean compilationErrors = false;
while (flag != null){
path = new File (flag);
clp.add(path);
if ((path.getName() .equals(pack) || pack = null)){
if (path.getParentFile () != null){
clp.add(path.getParentFile ());

}

break;

}

flag = path.getParent ();

int 1 = 0;
do{
1 = 0;
DiagnosticCollector<JavaFileObject> diagnostics = new
DiagnosticCollector<JavaFileObject >();
StandardJavaFileManager fileManager = compiler.getStandardFileManager (
diagnostics , null, null);
Iterable <? extends JavaFileObject> compilationUnits = fileManager.
getJavaFileObjectsFromFiles (filesList );
fileManager .setLocation (StandardLocation.CLASS PATH, clp);
compiler.getTask(null, fileManager, diagnostics, null, null,
compilationUnits).call ();
ArrayList<String> errors = new ArrayList (0);
ArrayList<String> warnings = new ArrayList (0);
for (Diagnostic diagnostic : diagnostics.getDiagnostics()){
int appear = 1;
if (diagnostic.getKind () != Diagnostic.Kind.ERROR) {
warnings.add (diagnostic.toString());

}

else{
compilationErrors = true;
String error = diagnostic.toString();
if (error.indexOf("cannot find symbol") != —1){
if (error.indexOf("symbol : class ") != —1){
14+
int startIndex = error.indexOf("symbol : class ") +
16;
int i = 0;
int endIndex = 0;
while (error.charAt(startIndex + i) != ’\n’) {

endIndex = startIndex + 1i;

i+
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}

String missingClass = error.substring (startIndex,
endIndex + 1);

String missingFilePath = filesList.get(0).getParent () +
"\\" + missingClass + ".java";

filesList .add (new File (missingFilePath));

fileManager . close () ;

appear = 0;

}
if (appear = 1){
errors.add(error);

}
if(errors.size() > 0){
JOptionPane jop = new JOptionPane();
jop .showMessageDialog (m. getFrame (), "Compilation errors detected!")
doc.insertString (doc.getLength(), "The following compilation errors
occured:" 4+ "\n\n", compilationErrorsHeadingStyle);
for(int i = 0; i < errors.size(); i++){
doc.insertString (doc.getLength (), errors.get(i) + "\n\n",
headingStyle);

}
}while (1l != 0);

return compilationErrors;

package jbvd;

import
import
import
import
import

import

public

javassist .x*;

javassist .bytecode.x;
java.util .x*;
java.lang.reflect . Method;
javax .swing.text .x;

java.awt.Color;

class JavaConversion {

private Main m;

private static final StyleContext context = new StyleContext () ;
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private static final Style reservedWordStyle = context.addStyle ("
reservedWordStyle", null);
private static final HashMap <String, String> dataTypes = new HashMap<String ,

String >();

static{
reservedWordStyle.addAttribute (StyleConstants.Foreground, Color.BLUE);
dataTypes.put("I", "int");
dataTypes.put("J", "long");
dataTypes.put("L", "long");
dataTypes.put("D", "double");
dataTypes.put("F", "float");
dataTypes.put("S", "short");
dataTypes.put("B", "byte");
dataTypes.put("Z", "boolean");
dataTypes.put("C", "char");

private HashMap<Integer , Object[]> varTypes = new HashMap<Integer , Object[] >();

private LinkedHashMap<Integer , String> instructions = new LinkedHashMap<Integer
, String >();

private Iterator iterator;

private int currentPC;

private int currentVar;

private int currentException;

private int exceptionlndex;

private Stack operandStack = new Stack();

private Stack<Integer> lowerPCValues = new Stack<Integer >();

private ArrayList<Integer> rightBracketList = new ArrayList<Integer >();

private Stack<AbstractSyntaxTreeNode[]> branchNodeStack = new Stack<
AbstractSyntaxTreeNode[] > () ;

private Stack<AbstractSyntaxTreeNode[]> gotoNodeStack = new Stack<
AbstractSyntaxTreeNode [] > () ;

private HashMap<Integer , AbstractSyntaxTreeNode> breakNodes = new HashMap<
Integer , AbstractSyntaxTreeNode >();

private LinkedList<AbstractSyntaxTreeNode[]> caseNodeList = new LinkedList<
AbstractSyntaxTreeNode [] > () ;

private String currentInstruction = null;

private String previouslnstruction = null;

private String bytecode = null;

private String action = null;

private String symbol = null;

private AbstractSyntaxTree tree;

private AbstractSyntaxTreeNode previousNode;

public JavaConversion (Main m) {

this.m = m;
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public void convertToJava ()throws Exception{
Document doc = m.getTextArea () .getDocument () ;
ClassPool cp = new ClassPool ();
cp.insertClassPath (m. getAction () .getParentFilePath());
CtClass cc = cp.get (m.getAction () .getFileName());
ClassFile cf = cc.getClassFile();
String className = cf.getName() ;
String packageName = " ";
varTypes = new HashMap<Integer , Object[]>();
while (className . indexOf (".")!=—1){

packageName = packageName. concat (className.substring (0,className.
indexOf(".")+1));
className = className.substring (className.indexOf(".")+1);

}

if (! packageName.equalsIgnoreCase (" ")){
packageName=packageName.substring (0,packageName.length () —1);
doc.insertString (doc.getLength (), "package", reservedWordStyle);
doc.insertString (doc.getLength (), packageName+";\n\n", null);
}
Object [] imports = cc.getRefClasses().toArray();
for (int i=0;i<imports.length;i++){
String temp=(String)imports[i];
if (temp.indexOf("lang")==—1 && !temp.equalsIgnoreCase (cf.getName())){
doc.insertString (doc.getLength (), "import ", reservedWordStyle);
doc.insertString (doc.getLength (), temp+";\n", null);

}
if (imports.length > 0){
doc.insertString (doc.getLength(), "\n", null);

}

String accessFlags = Modifier.toString (cf.getAccessFlags());

int index = accessFlags.indexOf("synchronized");
if (index!=—1){
accessFlags = accessFlags.substring (0,index);
}
doc.insertString (doc.getLength (), accessFlags+" ", reservedWordStyle);
if (index!=—1){
doc.insertString (doc.getLength (), "class ", reservedWordStyle);
}

doc.insertString (doc.getLength (), className, null);

if (cf.getSuperclass()!=null && !cf.getSuperclass().equalsIgnoreCase("java.
lang.0bject")){
doc.insertString (doc.getLength (), " extends ", reservedWordStyle);
doc.insertString (doc.getLength (), cf.getSuperclass(), null);

}

if (cf.getInterfaces().length!=0){
doc.insertString (doc.getLength (), " implements", reservedWordStyle);
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for (int i=0;i<cf.getInterfaces ().length;i++){
doc.insertString (doc.getLength (), " "+cf.getInterfaces()[i], null)

)

}

doc.insertString (doc.getLength (), "{\n\n", null);
List list = cf.getFields();
int n = list.size();
for (int i=0; i<n; i++){
FieldInfo finfo = (FieldInfo)list.get(i);
int acc = finfo.getAccessFlags();
doc.insertString (doc.getLength (), " "+Modifier.toString (AccessFlag.
toModifier (acc)), reservedWordStyle);
String descriptor = finfo.getDescriptor () ;
int isArray = 0;
if (descriptor.indexOf(’[’)!=—1){
isArray=1;
descriptor = descriptor.substring(1);
}
if (dataTypes.get(descriptor)!=null){
doc.insertString (doc.getLength (), " " + dataTypes.get(descriptor),
reservedWordStyle);
}
else{
int index2 = descriptor.indexOf("/");
while (index2!=—1){
descriptor = descriptor.substring(index2+1);
index2 = descriptor.indexOf("/");
}
if (descriptor.indexOf(";")!=—1){
descriptor = descriptor.substring (0,descriptor.length()—1);
}
doc.insertString (doc.getLength (), " "+descriptor, reservedWordStyle
)
}
if (isArray==1){
doc.insertString (doc.getLength (), "[ 1", null);

}

doc.insertString (doc.getLength (), " "+finfo.getName()+";\n", null);
}
doc.insertString (doc.getLength(), "\n", null);
CtConstructor [] constructors = cc.getDeclaredConstructors();
for (int i=0;i<constructors.length;i++){
MethodInfo minfo = constructors[i].getMethodInfo () ;

printMethod (cc, cp, minfo, doc, true, className);

}
list = cf.getMethods () ;
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n = list.size();
for (int i = 0; 1 < n; ++i) {
MethodInfo minfo = (MethodInfo)list.get(i);
if (! minfo.getName () .equalsIgnoreCase ("<init>")){

printMethod (cc, cp, minfo, doc, false, className);

doc.insertString (doc.getLength (), "\n}", null);

public void disassembler (CtClass cc, MethodInfo minfo, Document doc)throws

Exception{

currentPC = 0;

currentVar = —1;

currentException = 0;

exceptionIndex = 0;

operandStack = new Stack();

branchNodeStack = new Stack <AbstractSyntaxTreeNode[]>();
gotoNodeStack = new Stack <AbstractSyntaxTreeNode[]>();
breakNodes = new HashMap <Integer , AbstractSyntaxTreeNode >();
currentInstruction = null;

previousInstruction = currentInstruction;

bytecode = null;

action = null;

symbol = null;

tree = new AbstractSyntaxTree(—1,null);

previousNode = tree.getRoot () ;

CodeAttribute code = minfo.getCodeAttribute () ;
ExceptionTable e = code.getExceptionTable () ;

ArrayList<Object []> sortedExceptions = this.exceptionTableSorting(e);

while (iterator .hasNext ()){

currentPC = (Integer) iterator.next();
currentInstruction = instructions.get (currentPC);
if (currentInstruction.indexOf(" ")!=—1){
bytecode = currentInstruction.substring (0, currentInstruction.

indexOf (" "));

}
else{

bytecode = currentlnstruction;
}

action = (SymbolTable.symbolTable. get (bytecode)) [0];
symbol = (SymbolTable.symbolTable. get (bytecode)) [1];

if (exceptionIndex < sortedExceptions.size ()){
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exceptionHandling (sortedExceptions, e, cc);

}

if (laction.equalsIgnoreCase ("noAction")){

Method method = JavaConversion.class.getDeclaredMethod (action+"

Action");
method . invoke (this);
}
previousInstruction = currentlnstruction;

if (action.equalsIgnoreCase ("desynchronize")){
continue;

}

System.out. println (currentPC + "\n");

iterator .remove();

}

tree.printTree (doc);

private ArrayList <Object [|> exceptionTableSorting (ExceptionTable e){
ArrayList <Object []> sortedExceptions = new ArrayList <Object []>();
for (int i=0; i < e.size(); i++){

if (e.startPc (i) != e.handlerPc(i)){
sortedExceptions.add(new Object []{e.startPc(i), i});
sortedExceptions.add(new Object []{e.endPc(i), i});
sortedExceptions.add(new Object[]{e.handlerPc(i),i});

}

bubbleSort (sortedExceptions);
for (int i=0; i<sortedExceptions.size(); i++){
System.out. println (sortedExceptions.get(i)[0]+" "+sortedExceptions.get(
s
}

return sortedExceptions;

private void bubbleSort (ArrayList <Object []> sortedExceptions){
int j;
boolean flag = true;
Object [] temp;
while (flag) {
flag = false;
for(j = 0; j < sortedExceptions.size () — 1; j++){
if ((Integer)sortedExceptions.get(j)[0] > (Integer)sortedExceptions.
get (j+1)[0]) {
temp = sortedExceptions.get(]);
sortedExceptions.set(j, sortedExceptions.get(j+1));
sortedExceptions.set (j+1, temp);
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flag = true;

private void exceptionHandling (ArrayList <Object []> sortedExceptions,
ExceptionTable e, CtClass cc){
Object [] object = sortedExceptions.get(exceptionIndex);
int value = (Integer)object [0];
int index = (Integer)object [1];
int type = e.catchType(index);
if (value = e.startPc(index)){
// eliminating multiple starts in case there is an end or handle with
the same value
int tempExceptionlndex = exceptionlndex + 1;
Object [] nextObject = sortedExceptions. get(tempExceptionIndex) ;
int nextValue = (Integer)nextObject [0];
int nextIndex = (Integer)nextObject [1];

while (value = nextValue){

if (nextValue != e.startPc(nextIndex)){
object = nextObject;
value = nextValue;
index = nextlndex;
exceptionIndex = tempExceptionlndex;
break;

}

else{

tempExceptionIndex++;

nextObject = sortedExceptions.get(tempExceptionIndex);
nextValue = (Integer)nextObject [0];

nextIndex = (Integer)nextObject [1];

}

String currentExceptionType = cc.getClassFile().getConstPool().getClassInfo

(type);
if (currentPC = value){
if (value = e.startPc(index)){

AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (
currentPC, "try{", null, null);
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)

)

previousNode = currentNode;
//checking for nested try blocks
do{

exceptionIndex—++;

int nextIndex = (Integer)sortedExceptions.get(exceptionIndex)




280

282

284

286

288

290

292

294

296

298

300

302

304

306

308

310

(115

if (value = ((Integer)sortedExceptions.get(exceptionIndex) [0]) .
intValue () && e.endPc(index) != e.endPc(nextIndex) && e.
catchType (nextIndex) != 0){

currentNode = new AbstractSyntaxTreeNode (currentPC, "try{",
null, null);
tree .addNode(branchNodeStack, previousNode, currentNode,
currentPC);
previousNode = currentNode;
}
}while (value = ((Integer)sortedExceptions.get(exceptionIndex) [0]) .
intValue ());
}
else if(value = e.endPc(index)){
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (
currentPC, "}", null, null);
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)
previousNode = currentNode;
action = "noAction";
exceptionIndex++;
// after an ”end” there must be only a non—null ”handle” with the
same index or with a smaller startPC
Object [] nextObject = sortedExceptions.get(exceptionIndex);
int nextValue = (Integer) nextObject [0];
int nextIndex = (Integer) nextObject[1];

if (nextValue != e.handlerPc(nextIndex)){
while ((index != nextIndex && nextValue != e.handlerPc(index))
&& !(e.startPc(nextIndex) < e.startPc(index) && e.catchType
(nextIndex) != 0)){

nextObject = sortedExceptions.get(++exceptionlndex);
nextValue = (Integer) nextObject [0];

nextIndex (Integer) nextObject[1];

}

else if(value = e.handlerPc(index)){
AbstractSyntaxTreeNode currentNode = null;
if (currentExceptionType != null){
currentExceptionType = currentExceptionType.substring (
currentExceptionType.lastIndexOf(".") + 1);
currentNode = new AbstractSyntaxTreeNode (currentPC, "catch(" +
currentExceptionType + " e" + (++currentException) + "){",
null, null);
if (exceptionIndex = sortedExceptions.size ()—1 || (Integer)
sortedExceptions. get (exceptionIndex+1)[0] != value){
//AbstractSyntaxTreeNode endingNode = new
AbstractSyntaxTreeNode (Integer . parselnt (instructions.
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get(idx — 1).toString().substring(5)), ”}”, null, null)
AbstractSyntaxTreeNode endingNode = new

AbstractSyntaxTreeNode (Integer . parselnt (

previousInstruction.substring (5)), "}", null, null);
currentNode.setRight (endingNode) ;

}
else{
currentNode = new AbstractSyntaxTreeNode (currentPC, "finally{",
null, null);
//AbstractSyntaxTreeNode endingNode = new
AbstractSyntaxTreeNode (Integer . parselnt (instructions. get(
idx — 1).toString().substring(5)), ”}”, null, null);
AbstractSyntaxTreeNode endingNode = new AbstractSyntaxTreeNode (
Integer . parselnt (previousInstruction.substring(5)), "}",
null, null);
currentNode.setRight (endingNode) ;

}

tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)
previousNode = currentNode;
action = "noAction";
do{
exceptionIndex++;
}while (exceptionIndex < sortedExceptions.size () && value = ((
Integer )sortedExceptions.get(exceptionIndex) [0]) .intValue());

}

else if(currentPC < value){
if (value = e.handlerPc(index)){

action = "noAction";

}

else{

exceptionIndex++;

private void pushAction (){
//the symbol represents the value to be pushed
if (symbol == null){
operandStack.push("var" + currentInstruction.substring(
currentInstruction.indexOf(" ") 4+ 1));
}
else if(symbol.equalsIgnoreCase("[")){ //the variable to be pushed is an

array cell
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String index = operandStack.pop().toString();
String arrayref = operandStack.pop().toString();
operandStack.push(arrayref + "[" + index + "]1");
}
else if(symbol.equalsIgnoreCase("-")){ //bipush, sipush, iconst, lconst
case
operandStack.push(currentInstruction.substring (currentInstruction.
indexOf(" ") + 1));
}
else{ //symboll=null
if (symbol.equalsIgnoreCase ("this")){
if (varTypes.get (0)!=null){

symbol = "var0";

}

operandStack . push (symbol);

private void popAction (){
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (currentPC
null, null);
currentNode.setData(operandStack.pop().toString () + ";");
tree .addNode(branchNodeStack, previousNode, currentNode, currentPC);

previousNode = currentNode;

private void operationAction (){
//the symbol represents the operation type
String opl = operandStack.pop().toString();
String op2 = operandStack.pop().toString();
operandStack.push("(" + opl + symbol + op2 + ")");

private void storeAction (){

//the symbol represents the variable type

String value = operandStack.pop().toString();

//AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (currentPC
, null, null);

//tree.addNode(branchNodeStack , previousNode, currentNode, currentPC);

//previousNode = currentNode;

if (symbol != null && (!symbol.equalslgnoreCase("["))){
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (

currentPC, null, null);

tree .addNode(branchNodeStack, previousNode, currentNode, currentPC);
previousNode = currentNode;
int index = Integer.parselnt(currentInstruction.substring(7));

if (currentVar < index){
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currentVar = index;
currentNode.setData(symbol + " var" + index + " = " + value + ";");
varTypes.put(index, new Object[]{null, null});

}

else{
if (varTypes.get(index) != null){
currentNode.setData("var" + index + " = " + value + ";");
}
else{
currentNode.setData(symbol + " var" + index + " = " + value + "

")

varTypes.put(index, new Object[]{null, null});

}

else if(symbol != null){ //the variable is an array cell
String index = operandStack.pop().toString();
String arrayref = operandStack.pop().toString();
if (arrayref.startsWith ("new")){
arrayref = arrayref.replaceAll("\\[[0-91*\\1", "[ 1");
if(arrayref.contains("{")){
operandStack.push(arrayref.substring (0, arrayref.length()—1) +
", 4+ value + "}");
}
else{
operandStack.push(arrayref + "{" + value + "}");

}

else{
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (
currentPC, null, null);
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)

currentNode.setData(arrayref + "[" + index + "1 = " + value + ";");

}

else{ // astore case

if (value.contains ("{new")){
value = value.replaceAll ("\\{new [a-zA-Z1«[\\[ \\11*x", 6 "{");
value = value.replaceAll(",new [a-zA-ZI*[\\[ \\11x",6 ", ");

}

AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (
currentPC, null, null);

tree.addNode(branchNodeStack, previousNode, currentNode, currentPC);

previousNode = currentNode;
int index = Integer.parselnt(currentInstruction.substring(7));
if (currentVar < index || varTypes.get(index)=—= null){

if (value.indexOf(’"’) = 0){
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}

else

}

else

}

else

}

else

}

varTypes.put(index, new Object[]{currentNode, "String"});
currentNode.setData("String var" + index + " = " 4+ value + ";")

)

if (value.equalsIgnoreCase ("null")){
varTypes.put(index , new Object []{ currentNode, "Object"});
currentNode.setData("0Object var" + index + " = " 4+ value + ";")

)

if (value.indexOf("new") =— 0) {
String type = value.toString();
if (type.indexOf("{") != —1){
type = type.substring (type.indexOf(" ") + 1, type.indexOf("
"))
}
else if(type.indexOf("[") != —1){
String type2 = type.substring(type.indexOf(" ") + 1, type.
indexOf("["));
for(int i = 1; i < type.length(); i++){
if (type.charAt(i) = *[?){
type2 = type2 + "[ 1";

}
}
type = type2;
}
else if(type.indexOf("(") = —1){
type = type.substring (type.indexOf(" ") + 1, type.indexOf("
"))
}
currentNode.setData(type + " var" + index + " = " 4+ value + ";"
)

varTypes.put(index, new Object [|{currentNode, type});

if (value.contains ("value0f")){
String type = value.substring (0, value.indexOf(’.?));
varTypes.put(index, new Object [|{currentNode, type});

currentNode.setData(type + " var" + index + " = " 4+ value + ";"
)
if (value.indexOf("var") = 0){

String index2 = value.substring(value.indexOf("r") + 1);

String type = null;

type = (String) (varTypes.get(Integer.parselnt(index2))[1]);

currentNode.setData(type + " var" + index + " = " 4+ value + ";"
)

varTypes.put(index, new Object[]{currentNode, type});

currentVar = index;
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}

else{

currentNode.setData("var" + index + " = " + value + ";");

AbstractSyntaxTreeNode temp = (AbstractSyntaxTreeNode) (varTypes.get
(index) [0]) 3

previousNode = currentNode;

if (value.indexOf(’"’) = 0){
value = "String";

}

else if(value.indexOf("var") = 0){
String index2 = value.substring (value.indexOf("r") + 1);
value = (String) (varTypes.get(Integer.parselnt(index2))[1]);

}
else{
if (value.indexOf(" ") = —1){
value = value.substring (value.indexOf(" ") + 1);
}
if (value.indexOf(" (") != —1){
value = value.substring (0, value.indexOf("("));
}
}

if (temp!=null && !value.equalslgnoreCase("null")){
temp.setData (temp. getData () .substring (temp. getData () .indexOf ("
"))
temp.setData(value + temp.getData());
}
if (! value.equalsIgnoreCase ("null")){
varTypes. get (index) [1] = value;

private void castAction (){
//the symbol here represents the casting type
String num = operandStack.pop().toString();
operandStack.push (" ((" + symbol + ")" + num + ")");

}
private void newAction (){
String className = null;
if (currentInstruction.indexOf(".") = —1){
className = currentInstruction.substring(currentInstruction.lastIndexOf
(") + 1)
}
else{
className = currentInstruction.substring(currentInstruction.lastIndexOf

(" )+ 1)
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}

operandStack.push("new " + className) ;

private void creationAction (){

//the symbol represents whether the array is of a standard type or of a
reference type

String type = currentlnstruction;

if (currentInstruction.contains (symbol)){
type = currentInstruction.substring(currentInstruction.lastIndexOf(

symbol) + 1);

}

if (type.contains(";")){
type = type.substring (0, type.indexOf(";"));

}
if (symbol.equalsIgnoreCase(".") && !currentInstruction.contains (symbol)){
type = currentInstruction.substring(currentInstruction.lastIndexOf(" ")
+ 1)
if (type.startsWith ("[")){
type = type.substring (type.lastIndexOf("[") + 1);
if (dataTypes.containsKey (type)){
type = dataTypes.get(type);
}
}
}
for(int i=0; i < currentInstruction.length(); i++){
if(currentInstruction.charAt(i) = 2 [’){
type = type + "[ 1";
}
}

String length = operandStack.pop().toString();
operandStack.push("new " 4 type + "[" + length + "1");

}
private void multiCreationAction (){
String type = currentInstruction.substring(currentInstruction.lastIndexOf("
) + 1)
int dimensions = 0;
String dims = currentInstruction.substring (currentInstruction.indexOf("["))

for(int j = 0; j < dims.length(); j++){
if (dims.charAt(j) = *[*){

dimensions++;

}

String formedDims = "";
for(int j = 0; j < dimensions; j++) {
formedDims = "[" + operandStack.pop() + "1" 4 formedDims;
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String typeFormed = "";
if (dataTypes.get(type) != null){
typeFormed = dataTypes.get (type);
}
else{
typeFormed = type.substring (type.lastIndexOf(".") + 1, type.length() —
1);
}

operandStack.push("new " 4 typeFormed + formedDims);

private void swapAction () {
String opl = operandStack.pop().toString();
String op2 = operandStack.pop().toString();
operandStack.push(opl);
operandStack .push(op2);

private void singleOperationAction (){
operandStack.push (" (*"+operandStack.pop().toString ()+")");

}
private void incrementAction (){
int index = Integer.parselnt(currentInstruction.substring(
currentInstruction.indexOf(" ") + 1, currentInstruction.lastIndexOf(" "
)));
int value = Integer.parselnt(currentInstruction.substring(

currentInstruction.lastIndexOf(" ") + 1));

AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (currentPC,
null, null);

tree .addNode(branchNodeStack, previousNode, currentNode, currentPC);

previousNode = currentNode;

if (value < 128){
currentNode.setData("var" + index + "+= " + value + ";");

}

//else if (value < 256 && idx > 0 && !((String)instructions.get(idx—1)).
equalsIgnoreCase (” wide”)){

else if(value < 256 && previousInstruction != null && !previousInstruction.
equalsIgnoreCase ("wide")){
value = 128 — (value — 128);

currentNode.setData("var" + index + "-= " + value + ";");
}
else if(value < 32768){

currentNode.setData("var" + index + "+= " + value + ";");

}

else{
value = 32768 — (value — 32768);
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currentNode.setData("var" + index + "-= " 4+ value + ";");

private void lengthAction (){
String arrayref = operandStack.pop().toString();
operandStack.push(arrayref + ".length");

private void instanceAction (){

operandStack .push (operandStack.pop()+" instanceof class");

private void throwAction () {

String throwValue = operandStack.pop().toString () ;

throwValue = throwValue.substring (3);

if (varTypes.containsKey (Integer.parselnt (throwValue))){
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (

currentPC, null, null);

currentNode.setData("throw var" + throwValue + ";");
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC);

private void returnAction (){
Object obj = operandStack.pop();
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (currentPC,

null, null);

currentNode.setData("return " + obj + ";");
tree .addNode(branchNodeStack, previousNode, currentNode, currentPC);
previousNode = currentNode;

private void getFieldAction (){
String field = currentInstruction.substring(currentInstruction.lastIndexOf(
) 4+ 1)
field = field.substring (0, field.indexOf("("));
String ref = operandStack.pop().toString();
operandStack.push(ref + "." + field);

private void putFieldAction (){
String value = operandStack.pop().toString();
String objectref = operandStack.pop().toString();
String field = currentInstruction.substring (currentInstruction.lastIndexOf(
".") + 1, currentInstruction.indexOf("("));
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (currentPC,

null, null);
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tree.addNode(branchNodeStack, previousNode, currentNode, currentPC);
previousNode = currentNode;
currentNode.setData(objectref + "." + field + " = " + value + ";");

private void putStaticAction () throws Exception{

String value = operandStack.pop().toString();

String field = currentInstruction.substring(currentInstruction.lastIndexOf(
".") + 1, currentInstruction.indexOf("("));

String className = currentInstruction.substring(currentInstruction.
lastIndexOf(" ") + 1, currentInstruction.lastIndexOf("."));

ClassPool cp = new ClassPool();

cp.insertClassPath (m. getAction () .getParentFilePath ());

CtClass cc = cp.get(m.getAction().getFileName());

ClassFile cf = cc.getClassFile();

String classname = cf.getName();

AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (currentPC,
null, null);

tree .addNode(branchNodeStack, previousNode, currentNode, currentPC);

previousNode = currentNode;

if (className.equalsIgnoreCase (classname)){

currentNode.setData(field + " = " + value + ";");
}
else{
currentNode.setData(className + "." + field + " = " + value + ";");

private void getStaticAction ()throws Exception{
String field = currentInstruction.substring (currentInstruction.lastIndexOf(

".") + 1, currentInstruction.indexOf("("));

String className = currentInstruction.substring(currentInstruction.
lastIndexOf(" ") + 1, currentInstruction.lastIndexOf("."));

if (className.indexOf(".") = —1){
className = className.substring (className.lastIndexOf(".") + 1);

}

ClassPool cp = new ClassPool();
cp.insertClassPath (m. getAction () .getParentFilePath());
CtClass cc = cp.get (m.getAction () .getFileName());
ClassFile cf = cc.getClassFile();
String classname = cf.getName();
if (className.equalsIgnoreCase (classname)){
operandStack .push(field);
}
else{
operandStack.push(className + "." + field);
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private void checkcastAction (){
String className = currentInstruction.substring(currentInstruction.
lastIndexOf(".") + 1);
operandStack.push("(" + className + ")" 4+ operandStack.pop());

private void invokeAction () {
//the symbol represents the kind of method that gets invoked
int numOfArgs = 0;

String args = null;

if (currentInstruction.lastIndexOf("(") != currentInstruction.indexOf(")") —
D{
args = currentInstruction.substring (currentInstruction.lastIndexOf(" (")

+ 1, currentInstruction.indexOf(")"));

}

if(args != null){
int i = 0;
char previousChar = ’\0’;

while (i < args.length()) {
if (!symbol.equalsIgnoreCase ("special") && (args.charAt(i) >= 65 &&
args.charAt(i) <= 90 && previousChar != ’/7)){
numOfArgs+-+;
}
else if(args.charAt(i) >= 65 && args.charAt(i) <= 90 &&
previousChar != ’/’ && (previousChar < 97 || previousChar >

122)){
numOfArgs++;

}
previousChar = args.charAt(i);
i++;

}

if (currentInstruction.contains("util") && args != null && args.contains ("
Object")){ //to be fixed
genericsHandling (numOfArgs) ;
}
args = "";
for(int i = 0; i < numOfArgs; i++){
args = operandStack.pop() + "," 4+ args;
}
if (largs.equalsIgnoreCase("")) {
args = args.substring (0, args.length() — 1);
}
if (!'symbol.equalsIgnoreCase ("special”)){
String method = currentInstruction.substring (currentInstruction.
lastIndexOf(".") + 1, currentInstruction.indexOf("("));
if (symbol.equalsIgnoreCase ("virtual")){




728

730

732

734

736

738

740

742

744

746

748

750

752

754

756

758

760

762

764

766

method = operandStack.pop() + "." + method + "(" 4+ args + ")";
}
else{
String className = currentInstruction.substring (0,
currentInstruction.lastIndexOf("."));
className = className.substring (className.lastIndexOf(".") + 1);
method = className + "." 4+ method + "(" 4+ args + ")";
}
String returnType = currentInstruction.substring(currentInstruction.
indexOf(")") + 1, currentInstruction.lastIndexOf(")"));
if (returnType.equalsIgnoreCase("v")){
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (
currentPC, null, null);
currentNode.setData(method + ";");
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)
previousNode = currentNode;
}
else{

operandStack . push (method) ;

}

else{
String className = null;
className = currentInstruction.substring (0, currentInstruction.indexOf(
nen) — 1)
className = className.substring (className.lastIndexOf(".") + 1);

String temp0 = operandStack.pop().toString();
if (temp0.equalsIgnoreCase ("this")){
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (
currentPC, null, null);
currentNode.setData("super (" + args + ");");
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)
previousNode = currentNode;
}
else{
//String temp = (operandStack.pop() + (7 + args + 7)”);
String temp = (temp0 + "(" 4+ args + ")");
operandStack . push (temp) ;

private void genericsHandling (int numOfArgs) {
String newType = "";
String delimiter = "";
for (int i=1; i <= numOfArgs; i++){
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String newArg = operandStack.elementAt (operandStack.size () — i).
toString () ;

if(i > 1){
delimiter =", ";
}
if (newArg.startsWith ("\"")){
newType = "String" + delimiter + newType;
}

else if(newArg.contains(".value0f")){
newType = newArg.substring (0, newArg.indexOf(’.”)) + delimiter +
newType;
}
else if(newArg.startsWith("new")){
newArg = newArg.substring (newArg.indexOf(’> ’) 4+ 1) + delimiter +

newType;
if (newArg.indexOf(" (") != —1){

newArg = newArg.substring (0, newArg.indexOf(’(’));
}
else if(newArg.indexOf("[") != —1){

newArg = newArg.replaceAll ("\\[[0-9]1*\\1", "[ 1");
}

if (newArg. contains ("{")){
newArg = newArg.substring (0, newArg.indexOf(’{’));
}
newType = newArg + delimiter 4+ newType;
}
else if (newArg.startsWith("var")){
newType = varTypes.get(Integer.parselnt (newArg.substring(3)))[1].
toString () 4+ delimiter + newType;

}
String [] newTypes = newType.split(",");
for(int i = 0; i < newTypes.length; i++){
newTypes[i] = newTypes[i].trim();
}
String variable = operandStack.elementAt(operandStack.size () — (numOfArgs +
1)).toString () ;
String varIndex = variable.substring(3);
AbstractSyntaxTreeNode nodeToChange = (AbstractSyntaxTreeNode) varTypes.get
(Integer.parselnt (varIndex)) [0];
String oldType = varTypes.get(Integer.parselnt(varIlndex))[1].toString();
if (loldType.contains("<")){ //to be fixed
if (loldType.contains(".") && !oldType.startsWith("int") && !oldType.
startsWith ("float") && !oldType.startsWith("char") & & !oldType.
startsWith ("double") && !oldType.startsWith("byte") && !oldType.
startsWith ("long") && !oldType.startsWith("short") && !oldType.
startsWith ("boolean") && !oldType.startsWith("String")){
nodeToChange . setData (nodeToChange.getData () .replaceAll (varTypes. get
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(Integer.parselnt (varlndex))[1].toString (), varTypes.get(
Integer.parselnt (varIndex)) [1]. toString () + "<" 4+ newType + ">"
)) s

varTypes.get (Integer.parselnt (varIlndex))[1] = varTypes.get(Integer.
parselnt (varIndex))[1] + "<" 4 newType + ">";

}

else{
delimiter = "";
newType = "";
oldType = oldType.substring (oldType.indexOf(’<’) 4+ 1, oldType.indexOf(’
>7)) ;5
String [] oldTypes = oldType.split(",");
for(int i = 0; i < oldTypes.length; i++){
if(i > 0){
delimiter = ", ";
}
oldTypes[i] = oldTypes[i].trim();
if (oldTypes[i].equalsIgnoreCase("Object") || !oldTypes[i].
equalsIgnoreCase ("Object") && !oldTypes[i]. equalsIgnoreCase(
newTypes[i])){
newTypes[i] = "Object";
}
newType = newType + delimiter + newTypes|[i];
}
nodeToChange . setData (nodeToChange.getData () .replace (oldType, newType));
varTypes.get (Integer.parselnt (varIndex))[1] = varTypes.get(Integer.
parselnt (varIndex)) [1]. toString ().replace (oldType, newType);

private void ldcAction (){
String value = currentInstruction.substring (currentInstruction.indexOf("=")
+ 1).trim () ;
value = escapeCharacters(value);
if (value.charAt(0) != 34){
if (value.indexOf(" ") = —1){

value = value.substring (value.lastIndexOf(" ")).trim();

}

operandStack .push(value);

protected static String escapeCharacters(String value){
if (value.contains ("\\")){
value = value.replaceAIl("\\\\", "\\\\\\\\");
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}

if (value.contains ("\n")){

value = value.replaceAll ("\\n", "\\\\n");
}
if (value.contains ("\t")){

value = value.replaceAll ("\\t", "\\\\t");
}
if (value.contains ("\r")){

value = value.replaceAll ("\\r", "\\\\r");
}
if (value.contains ("\b")){

value = value.replaceAll ("\\b", "\\\\b");
}
if (value.contains ("\f")){

value = value.replaceAll ("\\£f", "\\\\f");
}
if (value.contains ("\’")){

value = value.replaceAll ("\\>", "\\\\’");
}

/*if (value.indexOf(”\7”) = —1 68 value.indexOf("\””) = 0 &6 value.indezOf
("\7”) != walue.length ()—1){
value = wvalue.substring (1, value.length()—1);
value = value.replaceAlL(”\\”7, "\\\\"”);
value = "\”” + wvalue + "\"7”;
b/

return value;

private void dupAction(){

//the symbol represents the kind of duplication

if (symbol = null){
//operandStack . push (operandStack.peek());

}

else if(symbol.equalsIgnoreCase("x1")){
operandStack.add (operandStack.size () — 3, operandStack.peek());

}

else if(symbol.equalsIignoreCase("x2")){
operandStack.add(operandStack.size () — 4, operandStack.peek());

}

else if(symbol.equalsIgnoreCase("2")){
operandStack .push (operandStack . get (operandStack.size () — 2));
operandStack .push (operandStack. get (operandStack.size () — 2));

}

else if(symbol.equalslgnoreCase("2_x1")){
operandStack.add (operandStack.size () — 4, operandStack.peek());
operandStack.add(operandStack.size () — 5, operandStack.get (operandStack

.size () — 2));
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}

else if(symbol.equalsIgnoreCase("2_x2")){
operandStack.add (operandStack.size () — 5, operandStack.peek());
operandStack.add(operandStack.size () — 6, operandStack.get (operandStack

.size () — 2));

private void synchronizeAction (){
//using previousNode as currentNode because the previous node is an astore
node used internally for the monitorenter
currentVar —= 1;
exceptionIndex++; //skipping try block involved in synchronization
previousNode.setData("synchronized (" + operandStack.pop() + "){");

private void desynchronizeAction (){
exceptionIndex += 2; //skipping catch & finally blocks involved in
synchronization
operandStack.pop () ;
AbstractSyntaxTreeNode currentNode = new AbstractSyntaxTreeNode (currentPC,
null, null);

tree .addNode(branchNodeStack, previousNode, currentNode, currentPC);

previousNode = currentNode;

currentNode .setData ("}");

currentPC = (Integer)iterator.next();

currentInstruction = (String) instructions.get (currentPC);

int gotoValue = Integer.parselnt(currentInstruction.substring (

currentInstruction.indexOf(" ") 4+ 1));

iterator .remove();

while (currentPC < gotoValue — 1){ //discard all instructions until athrow
currentPC = (Integer)iterator.next();

iterator .remove () ;

private void branchAction (){

if (symbol = null){ //fcmp, decmp, lecmp bytecodes
iterator .remove();
currentPC = (Integer) iterator.next();
currentInstruction = (String)instructions.get (currentPC);
bytecode = currentInstruction.substring (0, currentInstruction.indexOf("

"))

symbol = (SymbolTable.symbolTable.get (bytecode))[1];
symbol = symbol.substring (1, symbol.lastIndexOf(" "));

}

int branchValue = Integer.parselnt(currentInstruction.substring(
currentInstruction.indexOf(" ") + 1));
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AbstractSyntaxTreeNode currentNode = null;
if ((branchValue < currentPC) && !symbol.equalsIgnoreCase("goto")){ //do
while case
StringBuilder logicalOperator = new StringBuilder () ;
StringBuilder leftBracket = new StringBuilder ();
StringBuilder rightBracket = new StringBuilder ();
currentNode = setCurrentDoWhileNode (branchValue, logicalOperator);
if (currentNode = null){
currentNode = new AbstractSyntaxTreeNode (currentPC, null, null);
createLoopNode (currentNode, branchValue);
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)
}
else{
while (! rightBracketList .isEmpty () && rightBracketList.remove(
Integer .valueOf(currentPC + 3))){
rightBracket.append(")");

}

previousNode = currentNode;
if (symbol.contains (" ")){ //cases if ifeq, ifne, iflt , ifgt, ifge, ifle
, ifnull , ifnonnull
setDoWhileNodeData (currentNode , leftBracket.toString () +
operandStack.pop() + symbol + rightBracket.toString (),
logicalOperator.toString());

}

else{
String operandl = operandStack.pop().toString();
String operand2 = operandStack.pop().toString();
setDoWhileNodeData (currentNode, leftBracket.toString () + operand2 +
" " 4+ symbol + " " + operandl + rightBracket.toString(),
logicalOperator.toString());

}
else if ((branchValue < currentPC) && symbol.equalsIgnoreCase("goto")){ //
while case
AbstractSyntaxTreeNode temp = branchNodeStack.pop() [0];
temp.setData (temp. getData().replace("if", "while"));
if (previousNode.getRight () != null && previousNode.getRight ().
getPcValue () < previousNode.getPcValue()){ //previous node is do
while node

currentNode = previousNode.getLeft () ;

}
else{

currentNode = previousNode.getRight () ;
}

currentNode . setRight (temp) ;
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previousNode = temp; //going back to while node
}
else if (branchValue > currentPC && !symbol.equalsIgnoreCase("goto")){
StringBuilder logicalOperator = new StringBuilder () ;
StringBuilder leftBracket = new StringBuilder ();
StringBuilder rightBracket = new StringBuilder ();
currentNode = setCurrentIfNode (branchValue, logicalOperator ,
leftBracket , rightBracket);
if (currentNode = null){
currentNode = new AbstractSyntaxTreeNode (currentPC, null, null);
AbstractSyntaxTreeNode endingBranchNode = new
AbstractSyntaxTreeNode (branchValue, "}", null, null);
branchNodeStack . push (new AbstractSyntaxTreeNode []{ currentNode,
endingBranchNode}) ;
currentNode.setRight (endingBranchNode) ;
tree.addNode(branchNodeStack, previousNode, currentNode, currentPC)
previousNode = currentNode;
}
symbol = inverseRelationalOperator (symbol);
if (symbol.contains (" ")){
setIfNodeData (currentNode , leftBracket.toString () + operandStack.
pop() + symbol + rightBracket.toString (), logicalOperator.
toString ());

}
else{
String operandl = operandStack.pop().toString();
String operand2 = operandStack.pop().toString();
setIfNodeData (currentNode , leftBracket.toString () + operand2 + " "
+ symbol + " " + operandl + rightBracket.toString(),
logicalOperator.toString());
}

}

else{ //goto going forward
AbstractSyntaxTreeNode [] caseNode = null;
while (caseNodeList.size () != 0 && caseNodeList.peek() [0]. getPcValue() <
currentPC){
caseNode = caseNodeList.pop();

}

if ((caseNodeList.size () != 0 && caseNodeList.peek() [0]. getPcValue() =
currentPC + 3)
|| caseNode != null && caseNode[1l].getPcValue() = currentPC +
3)1
if (branchValue != caseNode[1].getPcValue()){ //there is a default
case
AbstractSyntaxTreeNode currentCase = caseNode [0];
while (currentCase. getLeft () != caseNode[1]){

currentCase = currentCase.getLeft ();
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}

AbstractSyntaxTreeNode defaultCaseNode = new
AbstractSyntaxTreeNode (caseNode [1]. getPcValue (), null, null
)

defaultCaseNode.setData("default :{");

caseNodeList.add (new AbstractSyntaxTreeNode [] {defaultCaseNode,

caseNode [1]}) ;

AbstractSyntaxTreeNode endingDefaultCaseNode = new
AbstractSyntaxTreeNode (branchValue, "}", null, null);

defaultCaseNode.setRight (endingDefaultCaseNode) ;

endingDefaultCaseNode.setRight (caseNode [1]) ;

currentCase.setLeft (defaultCaseNode) ;

if (currentCase != caseNode [0]){
currentCase.getRight () .setRight (defaultCaseNode);

}

}

AbstractSyntaxTreeNode breakNode = new AbstractSyntaxTreeNode (
currentPC, "break;", null, null);

tree.addNode(branchNodeStack, previousNode, breakNode, currentPC);
AbstractSyntaxTreeNode endingCaseNode = breakNode.getRight () ;
endingCaseNode.setRight (caseNode [1]) ;
endingCaseNode . getRight () . setPcValue (branchValue) ;
previousNode = caseNode [0];
}
else{
if (! gotoNodeStack.empty () && branchValue = gotoNodeStack. peek ()
[1].getPcValue()){//else if case
AbstractSyntaxTreeNode previousElseNode = gotoNodeStack.peek ()
[0];
AbstractSyntaxTreeNode ifNode = previousElseNode.getRight () ;
previousElseNode.setData("else " + ifNode.getData());
previousElseNode.setRight (ifNode.getRight ());
previousElseNode.setLeft (ifNode.getLeft ().getRight());
while (branchNodeStack.peek () [0] != ifNode){
if (branchNodeStack.peek () [0]. getLeft () != null){
branchNodeStack.peek () [1].setRight (branchNodeStack. peek
() [0]. getLeft ()
}
branchNodeStack . pop () ;
}
branchNodeStack.peek () [1]. setLeft (ifNode.getLeft ().getLeft ());
ifNode.setLeft (null);
ifNode.setRight (null);
branchNodeStack.peek () [0] = previousElseNode;
gotoNodeStack.pop() ;
}
AbstractSyntaxTreeNode endingBranchNode = new
AbstractSyntaxTreeNode (branchValue, "}", null, null);
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while (! branchNodeStack .empty () && branchNodeStack.peek () [1].
getPcValue () <= branchValue){
if (branchNodeStack.peek () [0]. getLeft () != null){

branchNodeStack.peek () [1].setRight (branchNodeStack. peek ()
[0].getLeft());

}
endingBranchNode. setLeft (branchNodeStack.peek () [1]) ;
currentNode = branchNodeStack.pop() [0];

}

AbstractSyntaxTreeNode elseNode = new AbstractSyntaxTreeNode (
endingBranchNode . getLeft () .getPcValue(), "else{", null, null);

elseNode.setRight (endingBranchNode) ;

endingBranchNode.setRight (currentNode. getLeft ());

currentNode . setLeft (elseNode) ;

previousNode = endingBranchNode;

while (previousNode. getLeft () != null & & previousNode.getLeft ().
getPcValue () < previousNode.getPcValue ()){
previousNode = previousNode.getLeft () ;
previousNode.setRight (endingBranchNode. getRight () ) ;

}
previousNode = elseNode;
gotoNodeStack . push (new AbstractSyntaxTreeNode []{elseNode,

endingBranchNode }) ;

private AbstractSyntaxTreeNode createLoopNode(AbstractSyntaxTreeNode

currentNode, int branchValue){

AbstractSyntaxTreeNode temp = tree.findNode(tree.getRoot(), branchValue);

AbstractSyntaxTreeNode loopNode = new AbstractSyntaxTreeNode (branchValue,
null, null, temp);

AbstractSyntaxTreeNode whileNode = null;

loopNode.setData("do{");

if (temp = null){ //when the first statement is do... while
tree.setRoot (loopNode) ;

}
else if(temp.getRight().getData().equalslgnoreCase("do{") && (whileNode =
findDoWhileNode (temp, currentNode)) != null){
loopNode = temp.getRight () ;
whileNode.setData (whileNode.getData () .replace(");", " |I") +
currentNode.getData () .replace ("}while(", " "));
currentNode = whileNode;
currentNode . setLeft (null);
}
else{

loopNode . setRight (temp. getRight ());
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temp.setRight (loopNode) ;

}

currentNode . setRight (loopNode) ;

return currentNode;

private AbstractSyntaxTreeNode findDoWhileNode(AbstractSyntaxTreeNode temp,

AbstractSyntaxTreeNode currentNode){
AbstractSyntaxTreeNode current = temp.getRight () ;

while (current . getRight () != temp.getRight ()){
if (current.getRight ().getPcValue() < current.getPcValue()){
current = current.getLeft ();
}
else{

current = current.getRight () ;

}

if (current.getLeft () = currentNode){

return current;

}

return null;

private AbstractSyntaxTreeNode setCurrentDoWhileNode(int branchValue,

StringBuilder logicalOperator){
AbstractSyntaxTreeNode currentNode = null;

String operator = "";

if (previousNode != null && previousNode.getData().startsWith ("}while") &&
previousNode. getRight () .getPcValue() = branchValue) {
currentNode = previousNode;
operator = "||";
}

else if(previousNode.getData().startsWith("if") && previousNode.getRight ().
getPcValue () > branchValue) {
if (previousNode. getLeft () != null & previousNode.getLeft ().getPcValue
() > previousNode.getRight () .getPcValue()){
branchNodeConcatenation (branchValue) ;
}
operator = "&&";
previousNode.setRight (null);
previousNode.setData(previousNode.getData () .replace("if", "}while").
replace ("{", ";"));
currentNode = previousNode;
currentNode = createLoopNode (currentNode, branchValue);
}
logicalOperator .append (operator);

return currentNode;
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private void setDoWhileNodeData(AbstractSyntaxTreeNode currentNode, String data
, String logicalOperator){
if (currentNode.getData() = null){
currentNode.setData("}while (" + data + ");");

}
else{
currentNode.setData(currentNode.getData().replace(");", " " +
logicalOperator + " " 4+ data + ");"));
}

private AbstractSyntaxTreeNode setCurrentIfNode (int branchValue, StringBuilder
logicalOperator , StringBuilder leftBracket , StringBuilder rightBracket){
AbstractSyntaxTreeNode currentNode = null;

String operator = "";

int previousBranchValue = —1;

if (previousNode != null && previousNode.getData().startsWith("if") &&
previousNode. getRight () != null){
previousBranchValue = previousNode.getRight () .getPcValue();

}

else if(previousNode = null || (previousNode != null && !previousNode.
getData () .startsWith("if"))){
leftBracket .append (" ((");
rightBracketList .add (branchValue) ;
lowerPCValues . push (branchValue) ;

}

if (previousNode != null && previousNode.getData().startsWith("if") &&
previousNode. getLeft () != null && previousNode.getLeft ().getPcValue ()
<= branchValue && !containsGotoStatement (branchValue, previousNode.
getLeft () .getPcValue())){
branchNodeConcatenation (branchValue) ;

}

if (previousNode != null && previousNode.getData().startsWith("if") &&
previousBranchValue = branchValue){
currentNode = previousNode;
operator = "&&";

}

else if(previousNode != null && previousNode.getData().startsWith ("if") &&
(previousBranchValue = currentPC 4+ 3 || (previousBranchValue <

branchValue && previousBranchValue > currentPC + 3)) && !

containsGotoStatement (branchValue, previousBranchValue)){

currentNode = previousNode;
currentNode . getRight () . setPcValue (branchValue) ;
operator = "||";

}

logicalOperator .append(operator);
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if (branchValue < previousBranchValue){
if (!rightBracketList.isEmpty() && !rightBracketList.contains(
branchValue)){
leftBracket .append (" ((");
lowerPCValues . push (branchValue) ;

}
else{

leftBracket .append (" (");
}

rightBracketList .add (branchValue);

}

while (! lowerPCValues.empty () && lowerPCValues.peek() < branchValue){
rightBracketList .add (branchValue);
lowerPCValues.pop () ;

}

while (! rightBracketList .isEmpty () && rightBracketList.remove(Integer.
valueOf (currentPC + 3))){
rightBracket .append (")");

}

return currentNode;

private void branchNodeConcatenation(int branchValue){
AbstractSyntaxTreeNode [] branchNode2 = branchNodeStack.pop();
AbstractSyntaxTreeNode [] branchNodel = branchNodeStack.pop();

String operator = "&&";
if (previousNode.getLeft ().getPcValue() = branchValue){
operator = "|[|";
}
String data = branchNode2[0]. getData().replace("if(", "").replace("){", "")

setIfNodeData (branchNodel [0] , data, operator);
branchNodel [0]. setRight (branchNodel [1]) ;
branchNodeStack . push (branchNodel) ;
previousNode = branchNodel [0];

}

private boolean containsGotoStatement (int branchValue, int previousBranchValue)
{
Iterator it = instructions.keySet().iterator();

int key = (Integer)it.next();
while (key < branchValue) {
if (instructions.get(key).startsWith("goto " 4+ branchValue) && (
previousBranchValue = key + 3 || previousBranchValue =—
branchValue)){

return true;
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key = (Integer)it.next();

}

return false;

private String inverseRelationalOperator (String operator){

if (operator.contains("==")){

operator = operator.replace("==", "1=");
}
else if (operator.contains("!=")){

operator = operator.replace("!=", "==");
}
else if (operator.contains("<=")){

operator = operator.replace("<=", ">");
}
else if (operator.contains(">=")){

operator = operator.replace(">=", "<");
}
else if (operator.contains("<")){

operator = operator.replace("<", ">=");
}
else if (operator.contains(">")){

operator = operator.replace(">",  "<=");

}

else if (operator.contains("&")){

operator = operator.replace("&", "|");
}
else if (operator.contains("|")){

operator = operator.replace("|", "&");
}
else{

operator = null;

}

return operator;

private void setIfNodeData(AbstractSyntaxTreeNode currentNode,

String logicalOperator){

if (currentNode.getData() = null){
currentNode.setData("if (" + data + "){");

}

else{

if(logicalOperator.equalsIgnoreCase("|1")){

String data,

char [] previousData = currentNode.getData().toCharArray();
ArrayList<Character> newData = new ArrayList<Character >();

int 1 = 0;
for (i = 0; i < previousData.length —1; i++4){
if (previousData[i] = * ’){
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newData.add (previousData[i]);

continue;
}
String charsToCheck = String.copyValueOf(new char [] {
previousData[i], previousData[i+1]});
String checkResult = inverseRelationalOperator (charsToCheck);
if (checkResult != null){
newData.add (checkResult.charAt(0));
if (checkResult.length () = 2){
newData.add (checkResult.charAt (1)) ;
}
i4+;
}
else{

newData.add (previousData[i]) ;

}

newData.add (previousData[i]) ;
currentNode.setData("");
for (i = 0; i < newData.size(); i++){
currentNode .setData(currentNode.getData() + newData.get(i));

}

}

currentNode.setData(currentNode.getData () .replace("){", " " +
logicalOperator + " " 4+ data + "){"));

private void switchAction (){

AbstractSyntaxTreeNode switchNode = new AbstractSyntaxTreeNode (currentPC ,
null, null);

AbstractSyntaxTreeNode endSwitchNode = new AbstractSyntaxTreeNode(—1, null,
null);

endSwitchNode.setData("}aaa");

AbstractSyntaxTreeNode currentNode = switchNode;

currentNode.setData("switch(" 4+ operandStack.pop() + "){");

String [| cases = currentInstruction.split("\n");

if (cases [1].contains("default")){
String defaultCase = cases[1];
for(int i = 1; i < cases.length — 1; i++4){

cases[i] = cases[i + 1];
}
cases [cases.length — 1] = defaultCase;
}
for(int i = 1; i < cases.length; i++){
cases[1] = cases[i].substring(cases[i].lastIndexOf(’\t’) + 1);
String [] values = cases[i].split(":");

values [1] = values[1].substring(1);
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if(values[1].contains("}")){

values [1] = values[1].substring (0, values[1].length() — 1);
}
if (Integer.parselnt(values[1]) = currentNode.getPcValue()){
currentNode.setData(currentNode. getData () .replace(’{’, > ?));
currentNode.setData(currentNode.getData() + "case " + values[0] + "
)

}

else{
if (cases[i].startsWith("default")){
currentNode . getRight () .setPcValue(Integer.parselnt (values[1]));
currentNode. getRight () .setRight (endSwitchNode) ;
endSwitchNode.setPcValue(Integer . parselnt (values[1]));
currentNode.setLeft (endSwitchNode) ;
}
else({
AbstractSyntaxTreeNode newCaseNode = new AbstractSyntaxTreeNode
(Integer.parselnt (values[1]), null, null);
newCaseNode.setData("case " 4+ values[0] + ":{");
AbstractSyntaxTreeNode endingCaseNode = new
AbstractSyntaxTreeNode(—1, "}", null, null);
newCaseNode. setRight (endingCaseNode) ;
caseNodeList .add (new AbstractSyntaxTreeNode[] {newCaseNode,
endSwitchNode });
if (currentNode.getData().startsWith("case")){
currentNode . getRight () . setPcValue (newCaseNode. getPcValue())
currentNode . setLeft (newCaseNode) ;
currentNode . getRight () . setRight (newCaseNode) ;

}
else{
currentNode.setRight (newCaseNode) ;
}
currentNode = newCaseNode;

}

tree .addNode(branchNodeStack, previousNode, switchNode, currentPC);

previousNode = switchNode;

public void printMethod (CtClass cc, ClassPool cp, MethodInfo minfo, Document
doc, Boolean isConstructor, String className) throws Exception{
ExceptionsAttribute exa = minfo.getExceptionsAttribute () ;
CodeAttribute code = minfo.getCodeAttribute();
ExceptionTable e = code.getExceptionTable () ;
for (int i =0; i<e.size(); i++){
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System.out. println (e.startPc(i)+"start");
System.out. println (e.endPc(i)+"end");
System.out. println (e.handlerPc(i)+"handler");
System.out. println (cc. getClassFile ().getConstPool().getClassInfo (e.
catchType(i)));
}
String [|] exceptions = null;
if (exal=null){
exceptions = minfo.getExceptionsAttribute ().getExceptions();
}
int acc = minfo.getAccessFlags();
CtClass returnTypeClass = Descriptor.getReturnType(minfo. getDescriptor () ,cp
)
String returnType = minfo.getDescriptor () ;
if (returnTypeClass != null){
returnType = Descriptor.getReturnType (minfo.getDescriptor () ,cp).
toString () ;

}
else{
returnType = returnType.substring (returnType.lastIndexOf(’/’)+1,
returnType.length ()—1);
}
if (returnType != null && returnType.indexOf(’[’) != —1){

returnType = returnType.substring (returnType.indexOf("[")+1,returnType.
indexOf("1"));

}
if (isConstructor){
doc.insertString (doc.getLength (), " "+Modifier.toString (AccessFlag.
toModifier (acc)), reservedWordStyle);
}
else{
doc.insertString (doc.getLength (), " "+Modifier.toString (AccessFlag.
toModifier (acc))+ " "+ returnType+" ", reservedWordStyle);
}
if (isConstructor){
doc.insertString (doc.getLength (), " " + className +" (", null);
}
else{
doc.insertString (doc.getLength (), minfo.getName()+" (", null);
}
String arguments = minfo.getDescriptor ().substring (1, minfo.getDescriptor ().
indexOf(")"));
int 1=0;
int varCount = 1;

if (Modifier.toString (AccessFlag.toModifier(acc)).contains("static")){ //
static methods don’t use this so astore_0 refers to var0

varCount = 0;
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int array = O0;
while (i<arguments.length ()){
int firstCase = 0;
int standardType = 0;
if (i!= arguments.length ()—1 && arguments.charAt(i+1)>=97 && arguments.
charAt (i+1)<=122){
String newArg = minfo.getDescriptor ().substring(i);
newArg = newArg.substring (0, newArg.indexOf(";"));
i+=newArg.length () ;
if (array != 1){
doc.insertString (doc.getLength (), newArg.substring (newArg.
lastIndexOf("/")+1)+" var"+varCount, null);

}
else{
doc.insertString (doc.getLength (), newArg.substring (newArg.
lastIndexOf("/")+1)4+"[ 1 var"4+varCount, null);
array = 0;
}

varTypes.put(varCount, new Object[]{null, newArg.substring (newArg.
lastIndexOf("/")+1)});
firstCase = 1;

}
else if (arguments.charAt(i)=>0["){
array = 1;
it++;
continue;
}
else{
if (array!=1){
doc.insertString (doc.getLength (), dataTypes.get(String.valueOf(
arguments.charAt(i)))+" ", reservedWordStyle);
}
else{
doc.insertString (doc.getLength (), dataTypes.get(String.valueOf(
arguments.charAt(i)))+"[ 1 ", reservedWordStyle);
}
doc.insertString (doc.getLength(), "var"4+varCount, null);
varTypes.put(varCount, new Object[]{null, null});
standardType = 1;
}
if ((i<=arguments.length ()—1 && standardType = 0) || (standardType = 1
&& i<arguments.length ()—1)){
doc.insertString (doc.getLength (), ", ", null);
}
if (firstCase = 0){
i++;
}

varCount—++;
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standardType = 0;
}
doc.insertString (doc.getLength(), ")", null);
if (exceptions!=null){
doc.insertString (doc.getLength(), " throws ", reservedWordStyle);
for (int j=0;j<exceptions.length —1;j++){
doc.insertString (doc.getLength (), exceptions[j].substring(
exceptions[j].lastIndexOf(".")+1)+", ", null);

doc.insertString (doc.getLength (), exceptions[exceptions.length —1].
substring (exceptions [exceptions.length —1].lastIndexOf(".")+1)+" () {\
n", null);
}
else{
doc.insertString (doc.getLength (), "{\n", null);
}
CodeAttribute ca = minfo.getCodeAttribute () ;
ConstPool pool = minfo.getConstPool();
Codelterator ci = ca.iterator();
currentPC = 0;
while (ci.hasNext ()){

int index2 = ci.next();

String instruction = InstructionPrinter.instructionString(ci, index2,
pool);

if (instruction.startsWith ("wide")){
instruction = instruction.substring(5);
instructions.put(currentPC, "wide");

currentPC = currentPC + 3;

}

instructions .put(currentPC, instruction);
if (instruction .indexOf(" ")!=—1){

bytecode = instruction.substring (0, instruction.indexOf(" "));
}
else{

bytecode = instruction;

}

currentPC = currentPC + calculatePC (bytecode ,instruction , currentPC);
}
iterator = instructions.keySet().iterator ();
currentPC = 0;
disassembler (cc, minfo, doc);
doc.insertString (doc.getLength (), " N\n\n", null);

public static int calculatePC(String bytecode, String currentlnstruction, int
currentPC){
if (bytecode.equalsIgnoreCase ("astore") || bytecode.equalsIgnoreCase ("bipush")
|| bytecode.equalsIgnoreCase("dload")){
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return 2;

}

if (bytecode.equalsIgnoreCase("dstore") || bytecode.equalsIgnoreCase("fload")
|| bytecode.equalsIgnoreCase("fstore")){
return 2;

}

if (bytecode.equalslgnoreCase("iload") || bytecode.equalsIlgnoreCase ("istore")
|| bytecode.equalsIgnoreCase("1dc") || bytecode.equalsIgnoreCase("1load")

H

return 2;

}

if (bytecode.equalsIgnoreCase ("lstore") || bytecode.equalsIgnoreCase("aload")
|| bytecode.equalsIgnoreCase ("newarray") || bytecode.equalsIgnoreCase ("

ret")){

return 2;

}

if (bytecode.equalsIgnoreCase ("checkcast") || bytecode.equalsIgnoreCase ("
getfield")|| bytecode.equalsIgnoreCase("getstatic") || bytecode.
equalsIgnoreCase ("goto")){
return 3;

}

if (bytecode.equalsIgnoreCase ("if_acmpeq") || bytecode.equalsIgnoreCase ("
if_acmpne") || bytecode.equalslignoreCase("if_icmpeq") || bytecode.
equalsIgnoreCase ("if _icmpne")){
return 3;

}

if (bytecode.equalsIgnoreCase ("if _icmplt") || bytecode.equalsIgnoreCase ("
if_icmpge") || bytecode.equalsIgnoreCase ("if_icmpgt") || bytecode.
equalsIgnoreCase ("if _icmple")){
return 3;

}

if (bytecode.equalsIgnoreCase ("ifeq") || bytecode.equalsIgnoreCase("ifne") |
bytecode.equalsIgnoreCase ("if1lt") || bytecode.equalsIignoreCase("ifge")){
return 3;

}

if (bytecode.equalsIgnoreCase ("ifgt") || bytecode.equalsIgnoreCase("ifle") |
bytecode.equalsIgnoreCase ("ifnonnull") || bytecode.equalsIgnoreCase ("
ifnull")){
return 3;

}

if (bytecode.equalsIgnoreCase("iinc") || bytecode.equalsIgnoreCase("instanceof
") || bytecode.equalsIgnoreCase("invokespecial") || bytecode.
equalsIgnoreCase ("invokestatic")){
return 3;

}

if (bytecode.equalsIgnoreCase ("invokevirtual") || bytecode.equalsIgnoreCase ("
jsr") || bytecode.equalsIgnoreCase("ldc_w") || bytecode.equalsIgnoreCase ("
ldc2_w")){
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return 3;

}

if (bytecode.equalslgnoreCase ("anewarray") || bytecode.equalsIgnoreCase ("new")
|| bytecode.equalslgnoreCase ("putfield") || bytecode.equalsIgnoreCase ("
putstatic") || bytecode.equalsIgnoreCase ("sipush")){
return 3;

}

if (bytecode.equalsIgnoreCase ("multianewarray")){
return 4;

}

if (bytecode.equalsIgnoreCase ("wide")){
return 3;

}

if (bytecode.equalslgnoreCase ("goto_w") || bytecode.equalsIgnoreCase ("
invokeinterface") || bytecode.equalsIgnoreCase("jsr_w")){
return 5;

}

if (bytecode.equalslgnoreCase ("lookupswitch") || bytecode.equalsIgnoreCase ("
tableswitch")){

String cases = currentInstruction.substring(currentInstruction .indexOf(
"{")+1,currentInstruction.indexOf("}")).trim().replace(’\n’, > 7).
replace (’\t’,’ ?);

String returnValue = null;

if (cases.indexOf("default")!=0){
returnValue = cases.substring (cases.indexOf(" ")+1);
returnValue = returnValue.substring (0,returnValue.indexOf(" "));

}

else{
returnValue = cases.substring (cases.indexOf(" ")+1);
returnValue = returnValue.substring (returnValue.indexOf(":")+1

)

+1);
returnValue = returnValue.substring (returnValue.indexOf(" ")+41);
returnValue = returnValue.substring (0,returnValue.indexOf(" "))

}

return Integer.parselnt(returnValue) — currentPC;

}

else{

return 1;
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