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HecogepiieHCTBO MOHATUMHOTO Oa3nca
TEXHOJIOTUM OOPATHOTO MPOCKTUPOBAHUS
B JKU3HEHHOM IIMKJIE€ CJIIOKHBIX CUCTEM

C.B. Kap6oBckuii

Annomayus—Crarbs MOCBSIIIIEHA pa3BuTHIO
COBPEMEHHOr0 TOHSITUSI  O0OPAaTHOr0  NMPOEKTHPOBAHMS.
HeobdxoquMocTh pa3BuTHs TEPMHHOJIOTHH BbI3BaHa

HEOHO3HAYHOCTHI0 TePMHHA «0OpPaTHOE MPOEKTHPOBAHHE,
KOTOpasi CBSi3aHa € MHOrooopa3uemM o00beKTOB O00pPaTHOIO
NMPOEKTHPOBAHHUSI B PA3INYHBIX oTpacasx. CymecTBylomas
TEePMHUHOJIOTHYECCKAA MYTAHUIA OCJIO0XKHAECT BSaHMOHeﬁCTBHe
CIHECUHMATUCTOB M3 PpPa3JM4YHbIX oTpaciaeil. Jlis pemenus

JaHHOH mnpo0jieMbl NpOBedeH AHAJIU3 JIHTEPATyPHBIX
HCTOYHHUKOB, coepIKamx onpeneeHue o0paTHoOro
npoekTHpoBaHusi. B pe3ynbrare aHanm3za cocTraBjieHA
KJIaccupuKanmus HMHTepIpeTauuii o0paTHoOro

npoekTHpoBaHusi. B craThe moka3ano, YTO CymieCcTBYeT TpH
OCHOBHBIX KOHTEKCTa YIOTpeOJIeHHs] TepMHHA «o0paTHoe
NMPOEeKTHPOBAHHNE»: KONMHPOBaHHE W3/IeJUsl, BOCCTAHOBJIEHHE
KOHCTPYKTOPCKOiIl JOKYMEHTAIMU W3/eJusl, MOJeJNpPOBaHHE
CHUCTEMBI. IIpoussenen KpaTKuii 0030p KaKI0M
WHTEepNpeTallii 00paTHOT0 TPOEKTHPOBAHMSI HA OCHOBE
aHaJIM3a KJI0YEeBBIX JUISI COOTBETCTBYIOIIET0 KOHTEKCTa
nyomKanuii. YCTaHOBJEHBI OTJHYHMTEIbHbIEe OCOOEHHOCTH
KAJKI0T0 KOHTEKCTA, BbIJeJeHbl THIUYHbIE ONpeneeHus
o0paTHOTO NMPOEKTHPOBAHMUSI. Haxkonen, BBIIBHHYTO
onpesiejieHNe OOPaTHOTO MPOEKTHPOBAHWS KaK Impolecca
napaMeTpu3allii  YacTHBIX MoJesdeldl CJI0KHOH CHCTeMBI.
CraThsl mpenHa3sHa4yeHa [JIs CHENHAJINCTOB B 00JacTH
CHCTEMHOr0 AaHaJM3a, a TaKKe JId HccjeaoBaTesieil u
NPAKTHKOB B 00JIACTH OOPATHOT0 MPOEKTHPOBAHMSI.

Knwouesvle moea—oﬁpaTHoe MPOEKTUPOBAHUE,
BOCCTAHOBJICHHME NOKYMEHTAllUHU, NMapaMeTpu3sanmus Mo;[eneﬁ,
Tpaﬂcd)ep TeXHOJIOFHﬁ, NMOHUMAaHHEe CUCTEMBI,
MNPOTOTUIIMPOBAHUE 31/,

1. BBEAEHME

HeobxoauMocTh KOHKpETHU3allUM IIOHATHS O0OpaTHOrO

MIPOEKTUPOBAHUS (anrm. «reverse engineering»)
00yCIIOBIIEHA HAJTMYUEM IIPOOJIEMBI PA3IMYHOTO TOJTKOBAHHS
JaHHOTO TIOHATHS Pa3IMYHBIMH TEeXHUYECKUMHU

CIelMaNCTaMi. B Hacrosiiee BpeMsi TEPMHUH «reverse
engineering»  uMeeT  OONBIOIyI0  TOMNYISPHOCTH U
UCTIONIB3YeTCs TI0 OTHOLICHUIO KaK K TeXHUYECKUM, TaK M K
HETEXHUYECKHM CHCTEMaM. 3a  Bpems CBOETO
CYLIECTBOBAHUS TEPMHH IEPEKHIT  HECKOIBKO
pa3BuTHA. Mackupys TOHa4Yalxy HE BIIOJHE JICTalbHYIO
NPaKTUKY, B JaHHOE BPeMs TEPMUH 0003HAYAET IMOJIE3HBIMH,

OTaIloB

Cratbs nostydena 25 anpens 2023.

B psje CiydacB HeoOXOAMMBIH mporecc. Tem He MeHee,
Oonee paHHHME ONpeneNeHusi OOpaTHOrO MPOSKTUPOBAHMS
COXPAHMIIUCh B HEM3MEHHOM BHJIE B OTIENBHBIX OTPACIAX.
Kpome Toro, HedopMmasbHbIe OTpaciieBbIC ONpPENCICHUS B
OTIIETBHBIX CITyYasix MPOTUBOPEYAT APYT APYTY, YTO CO3/AACT
TEPMUHOJIOTHYECKYIO MyTaHuIly. Bo3pacraromuii uHTEpEC K
oOpaTHOMY TIpOEKTUpOBaHMIO (CM. pHUCYHOK 1) TpeOyer
OJHO3HAYHOCTU MOHATUHHOIO armapara.
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Puc. 1 — Cratuctika myOIuKaIiii o 3ampocy
«reverse engineering» (1o qanHbM [1])

B oredecTBeHHON nUTEpaType BCTpEYAETCs HECKOJIBKO
BapHAaHTOB IIepeBOfla TEPMHHA «reverse engineeringy.
Bonee Toro, B HekoTopelx paborax [2, 3] HECKOIBKO
BapHUaHTOB IIEPEBO/IA HCIIONB3YIOTCSI OJHOBPEMEHHO, 4TO
JUIIb YCWIMBAET CYLIECTBYIOUIYIO TEPMHUHOJIOIMYIECKYIO
myraHully. B 1aHHOM cTaTbe UCHONB3YETCsl IEPEBOL
«obpaTHOE TIPOEKTHPOBAHUE)» o COO0paXKeHUSIM
COXpaHEHHUS OTEUECTBEHHOTO MH)KEHEPHOTo JrcKypcea [4].
Hacrosmast crathst, HE TIpeTeHAys Ha IIOCTPOSHHE
TaKCOHOMHUH, TOM00HOH [5], CTaBUT WeJbI0 3alOTHHTH
yKa3aHHBIM mpoben u chopMymHpoBaTh OOIIECHCTEMHOE
OIIpeieNIeHNe obpaTHOTO MPOEKTHPOBAHUSL. Hs
JIOCTIDKCHUSI JNAaHHOM LN NPEeANpHHAT KpaTKuil 0030p
CYIIECTBYIOLIMX MHTEPIPETAINHA O3HAYCHHOTO MOHSTHSL.

II. MATEPUAJIbI U PE3YJITATHI UCCJIEJJOBAHU S

OO0paTHOE TIPOSKTHPOBAHUE TPUMEHSETCS BO MHOTHX
OTpacisiX ~ HApOJHOTO  XO3siCTBa,  HampuMep, B
MAIIMHOCTPOCHUH (B YaCTHOCTH, B NPHUOOPOCTPOSHHH), B
TPAHCIIOPTHOM W XUMHYECKOH OTpaciIsiX MPOMBIIIIEHHOCTH,
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B OnonH(popmMaTHKe 1 (hapMakoJIoruu, u Ap. XoTs oOpaTHoe
MIPOEKTHPOBAHUE SIBIISIETCS PACIPOCTPAHEHHOM INPAaKTHUKOM,
CYIIECTBYIOIE OIpEJETIeHHs 00paTHOro MPOEKTUPOBAHUS
HUMEIOT OTpaciieBble OCOOEHHOCTH, 4YTO HE II03BOJISET

NPOBOJAUTE  UX  HEMOCPEICTBEHHOE  CONOCTABIICHHUE.
Hampumep, mom  oOpaTHBIM  NPOEKTUPOBAaHHEM B
MalIMHOCTPOEHUH  MOXET  IIOHUMAaThCd  TPEXMEPHOE

CKaHMPOBAaHME JIETANIU JJIs U3TOTOBJICHUS ee aHayora [6], a
B pa3paboTKe MPOrpaMMHOTO 00ECIICUCHHE — JCKOMIFIISIIHS

IIPOrpamMMBbl JUIS BOCCTaHOBJICHUS yTpaueHHOU
JOKyMeHTauH [7].
IIpuBeneHHBIl TNpUMEp WUIIOCTPUPYET  OTpaciieBbIe

oTIM4Msl B 00BEKTe 0OpaTHOrO MPOEKTUPOBAHMS (CHCTEMA,
nojBepraeMasi oOpaTHOMY IPOEKTHPOBAHHUIO), a TaKXkKe B
MIPUMEHSIEMBIX MHCTPYMEHTaX, ONpPEeAIONINX BO3MOXKHBIE
JEUCTBUSL B XOJle OOpaTHOro INPOEKTUPOBaHMA. BaxHO
OTMETUTh TaloKe clefymouee HaOmoneHue. XOTsS LeIu

00paTHOrO MPOCKTUPOBAHHMS B  OMHMCAHHOM MpPUMEpE
pa3IuyaroTcs, JTaHHOE OTIIUYNE HE SIBJISIETCS
XapaKTEepUCTUKOW  oTpaciu.  BO3MOXHO  MPOBOJIUTH

CKaHUPOBAHUC JAC€TAJIN JII BOCCTAHOBJICHHS yrpaquHofz'I
KOHCTPYKTOPCKOHM TOKYMEHTAIUH, KaK W JEKOMITHIHPOBATH
KOMITBIOTEPHYIO IIPOrpaMMy ISk CO3JJaHMs e aHaJIora.
TakuMm 00pa3oM, I TMOCTPOCHHS OJHO3HAYHOTO U
HETIPOTUBOPEUUBOr0 MOHATUS OOPATHOrO MPOSKTUPOBAHHMS
HEOOXOJMMO  COTOCTaBHTh  OIpENENeHUus  00paTHOro
NPOCKTUPOBAHKS OTHOCHTENBHO KOHTEKCTa,
YHOTPEOJISETCSl COOTBETCTBYIOLIMN TEPMHUH, a0CTparupysch
IIPU 3TOM OT OCOOEGHHOCTEH OTPAaCiv, B KOTOPOW NPHHSITHI
JaHHBIe ompeneneHus. a1 3TOro NpoW3BENECH aHAIU3
JUTEPATYPHBIX ~ MCTOYHHKOB, B  KOTOPBIX  JaeTcs
omnpenereHHe 00OpaTHOMY NPOEKTHpOBaHMIO. Pesynbrar
aHalM3a CBEACH B KIacCH(UKAIMIO, H300paKeHHYI0 Ha

pHUCYHKe 2.

B KOTOpOM

OOpaTHOe NPOEKTHPOBAHUE

KOHHpOBaHHe H3aCITHuA

Tpancdep TexHOMOrHIA
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[TapameTpuzauusa Mozaenei

Puc. 2 — knmaccugukanys KOHTEKCTOB 00paTHOTO
MPOSKTUPOBAHUS

yCTaHOBJ’IeHO, YTO IIOHATHC 06paTHOFO MPOCKTUPOBAHUSA

CYILIECTBYET B TPEX OCHOBHBIX KOHTEKCTaX — KOIMHMPOBAHUS,
WCCIIEZIOBAaHUSI W MOJEIHPOBAHUS,
Kax et KOHTEKCT uMeeT
MHTEpIpETAy,  YTOYHSIOIINE
oOpaTHOro  TMpoekTHpoBaHMs.  [IyHKTHUpHBIE  CTpEJKH
OTpaXXalOT BJIMSHHWE, OKa3aHHOE WCTOpUYECKH Ooree
PaHHUMH MHTEPIIPETAlUsIMHA 00PaTHOTO MPOESKTHPOBAHHSI.
HauGonee coBpemeHHass WHTepIIpeTanuss 0OpaTHOTO
MPOEKTHPOBAHMUS 3aKIIOYeHa B TPSIMOYTONBHUK B HWDKHEH
YacTH CXeMbl (B JIaHHOW HHTepIpeTaluyd o0paTHOoe
MPOEKTHPOBAHUE SIBJSIETCS TPOLECCOM IapaMeTpH3aliH
MOJIENIM CJIOKHOM CHCTEMBI JaHHBIMH, ITOJTYYEHHBIMH IIPH
n3y4eHHn o0pa3loB JaHHOK cucrembl). [lanee mnpuBeneH

COOTBETCTBCHHO.
JOITIOJTHUTCIIBHBIC
COACPIKaHUC IIOHATHA

KpaTKuii 0030p BBISBJICHHBIX KOHTEKCTOB OOPaTHOTrO
MPOCKTUPOBAHHS.

A. Konuposanue uzoenus

Tepmun «obpaTHOE MPOCKTUPOBAHKEY uMeer
aMEPUKAHCKOE TMPOMCXOKICHUE, paHHHE ITyOJIMKaIuU
HCTIONTB3YIOT JTAaHHBIHA TEPMUH Kak CHUHOHUM

MPOMBIIIJICHHOTO IITHOHaKa. OOpaTHOE MPOSKTUPOBAHKE B
JIAHHOW MHTEPIIPETAIIMA BOCIPUHUMAETCS KaK €IUHUYHOE
COOBITHE, HAMpaBJICHHOC Ha KOMUPOBAHUE HEKOTOPOTrO
(OOBIYHO HMMITOPTHOTO) H3ICIUS WM TEXHOJIOTMYECKOrO
mporecca MO €ro

OIpeseseHni 00paTHOrO MPOSKTUPOBAHHMS ITOTO IEPHOAA:

CO3JaHHIO. HpI/IBelleM HECKOJIBKO

— pa3bopka HEKOTOPOH MalIMHBI Ul ONpENeNieHUs ee

BHYTPEHHETO ycTpoiicTBa u MIOCJISYIOLIETO
BOCIIPOM3BEICHH ee TOYHOM Koy [8];
— paboTa B  MPOTHUBOIOJIOXKHOM  HAaIpPaBICHUU

OTHOCHTENBHO CAENAHHOIO IPYrMMHU M IMOMBITKA CAENaTh TO
ke camoe 1t cedst [9];

— pa3bopka HEJaBHO HMMIIOPTUPOBAHHBIX YCTPOHCTB H
000pyoBaHus Ul W3YYeHUs NPHUHLUIOB €ro padoThl U, B
HEKOTOPBIX ClTydasx, ero konupoanus [10].

[lepBble  NOKYMEHTHpOBAaHHBIE CIy4al YIOMHHAHHUS
00paTHOr0 NPOEKTHPOBAHMS IOKA3BIBAIOT HEOJHO3HAYHYIO
OLICHKY JAaHHOrO siBJIeHHs aBropamMu. C OIHOH CTOPOHHI,
U3BECTHO, YTO TEPMHH «OOpaTHOE IPOEKTHPOBAHHE»
nosiBwiicst B 60-x romax XX Beka B IPaBHTEIbCTBEHHBIX
kpyrax CIIHA [11] kak 3BpeMu3M Ui HEJIEraiabHOro
KONIMPOBaHHS aMEPUKAHCKOro 00opynoBaHUs B SmoHun
[8, 12], Kurae [13] u CCCP [14]. C mpyroil CTOpOHBI, B

yOJMKALHSIX JAHHOTO neproza OTMEYAIOTCS
MONOXKHUTENbHBIE 3((dekTs 0T mnpuMeHeHHs oOpaTHOTrO
NPOEKTHPOBAHMS:

e pa3BHTHE COOCTBEHHBIX TEXHOJNIOTHH B  CTpaHax

Tpersero mupa [ 10, 15];

®  3aNMCTBOBAaHHE HOY-Xay C LENbIO YBEINIECHHS CKOPOCTH
MexaHu3amn Tpyaa [16];

e  OrpaHWYCHHE TPaHCHAIMOHAIBHBIX
KOpIOpanyii Ha YKOHOMHUKY pa3BUBAIOMUXCS cTpaH [17].

B psane orderoB mis LlenTpa TexHMYecKoi MH(OpMAIH
Munotopousr CHIA 70-x tomoB XX Beka oOpaTHOE
MPOEKTHPOBAHMWE TAKXKE YINOMHUHAETCI B  KOHTEKCTE
TpaHcepa TexHonmormii. B orderax oTMedaercss BBICOKAs
CIIOHOCTh 0OpaTHOro mpoekTtupoBanus [14, 18], a Takxe

BJIMAHHUA
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coiepKarcsi PEeKOMEHJALMH 10 MPOBEACHHUIO 00paTHOro
MIPOEKTHPOBAHUS TpU TpaHc(epe BOEHHBIX TEXHOJIOTUH
BHyTpu O610oka HATO [19, 20].

XapakTepHbIM IIPUMEPOM 33Ja4M pa3pabOTKW aHaora C
TIOMOIIBI0 00OPAaTHOTO MPOEKTUPOBAHMS SIBIISIETCS COBETCKHUM
IpOeKT 1o  co3jaHuio  kommbiotepa EC  OBM.
UccnenoBarenu, Ha3bplBas JaHHBIM MPOEKT KOMHUPOBAHHEM
TexHoioruu [21], TeM He MeHee, OTMEYAl0T, UYTO MpH
co3manm  EC OBM ObIIO  BBIIONHEHO HE TOYHOE
KOMMPOBAaHUE OPUTMHAIBHOIO KOMIIbIoTepa komnanuu IBM,
a co3zgaHuMe (YHKIMOHAIBHO TMOAOOHOIO  YCTPOWCTBA,
COBMECTMMOIO C OpHUTMHAJIOM II0 CHUCTEME KOMaHA U
uHTepdeiicam [22, 23].

B mHacrosmee Bpemst o0paTHOE  NPOESKTUPOBAHHE
WCIIOJIB3YETCs JJIsl CO3JIaHUSI aHAJIOTOB HE TOJIBKO B chepax
MaltiMHocTpoeHus [24, 25] u snexTpoHuku [26], HO U B
JpYrux o0nacTsX:

e B (dapMakoJIOrMM TpPU  CO3AaHHU
JIEKapCTBEHHBIX NpenapaToB [27, 28];
e B IMIIEBOH NPOMBIIUIEHHOCTH [yl HACHTU(DHUKALUH
PELenToB ¥ TeXIIPOIECCOB MPUTOTOBIEHUS MUK [29];

penponyKIMH

OHO0aHAaIOrOB

o B KYJIbTYPOJIOTUH npu CO31aHUN
XyIoXKecTBeHHBIX u3aenuit [30, 31].
ENUHBIX 3TUUECKUX HOPM OOPaTHOTO MPOEKTHPOBAHHUS K
HACTOAIEMY MOMEHTY He cdopmupoBano. CyliecTByOT
APTYMCHTbBI B MOAACPIKKY Pa3JINYHBIX OLICHOYHBbIX
cyxaeHuit.  OtaenbHble apryMeHTUPYIOT
JOIYCTUMOCTh OOPAaTHOrO NPOEKTHPOBAHMS, HAPYIIAOIIEro
MpaBa UHTEJUIEKTYaJIbHONH COOCTBEHHOCTH, JIJIsi OOeCTICYeHUsI
anbTEepHATHBBl  JOporocrosimieMy pemoHty [32] wmm
neuennio [33]. Kpome Toro, HEKOTOpbIE HCCIIEAOBATEIH
MPOU3BOAAT ITUUECKYIO OLIEHKY 0OpPAaTHOrO IPOEKTHPOBAHHS

€ TIO3UIMHA PEeTUTrHO3HON Mopainu [34].

nyOJIMKaIuu

B. Boccmanosnenue Koncmpykmopckou 00KyMeHmayuu

B nmanHOii  uwHTepmperalusi TepMUHa  «oOpaTHOE
NPOSKTUPOBAHUE)» AKIEHT CMeIaeTcss C KOIMPOBAaHHS
W3EIM Ha HX aHanu3. B 3TOM OTHOLIEHUM 3HAaYCHHE
TEPMHUHA «OOpaTHOE MPOEKTUPOBAHUE» IPHOIMKACTCS K
BOCCTaHOBJICHHIO crienudukanun (auri. «design recovery»)
[4, 34] n, B vacTHOCTH, IOHUMAHHIO CUCTEM (AHTJ. «system
comprehensiony» wnn «system understanding») [36-38].
Hexoropeie  wuccmemoBarenmm  [39, 40], kpome  ToOTO,
HHTEPIPETUPYIOT ~ OOpaTHOE  NPOEKTHPOBaHHE  Kak
BU3YyalIM3alMI0 CHUCTeMBbl. Jlamee mNpUBEIEHBI TUINYHbIE
onpeneieHuss OOPaTHOrO IMPOEKTUPOBAHUSA B  JTaHHOU
HHTEPIIPETALHH:
® [IpOLECC  ONpeAeNieHUs  cHelupHUKaIN
anmapaTHOd CHCTEMBI C  IIOMOIIBIO  YIOPSJOYSHHOIO
M3y4YeHHs1 00pa3oB TaHHOU cucTeMbl [41, 42];

e  mporecc CHCTEMBI, HamlpaBJICHHbIH Ha
UICHTH(QHUKAIIMIO KOMIIOHEHTOB MJaHHOH CHCTEMBl H HX
B3aUMOCBSI3eH, a TaKke Ha CO3JaHHe aOCTPaKTHBIX
OIIMCAHUH MCCIEAYEMOU CHCTEMEI [5, 43];

®  [POLECC PEKOHCTPYKIMH apXUTEKTypHOH HH(pOpMAILN
W3 CYLICCTBYIOHICH CHCTEMBI MOCPEACTBOM HU3Y4CHHS
CTPYKTYpPHI M TIOBEJICHUSI IAHHOM CHCTEMBI [44];

CIIOKHOM

aHalu3a

®  COBOKYITHOCTB orepanuii, HaIpaBJICHHBIX Ha
BOCCTAHOBJICHHE WM PACKPHITHE KOHCTPYKTOPCKOW W/MIH
TEXHOJIOTHYECKON JOKYMEHTallil Ha W3/eMe 10 €ro
00pa3iry, BKJIIOYasi U3BJIEUEHNE TOW MM WHOM nH(popManum:
MporpaMm, Kiroueu, u 1.1. [45].

OOpaTtHoe  TPOEKTHpPOBaHME KaK  BOCCTAHOBIICHHE
crierUKanyil MoaydrIo HanOoJbIllee PacpoCcTpaHeHHE B
aHaiu3e TporpaMMHoro [5] wu  amnmapatHoro [42]
obecrieueHus. B nmaHHBIX 00JIacTSX OHO TPUMEHSETCS B
Pa3NMYHBIX TpoIeccax J>KU3HEHHOIO IMKIA TEXHUYECKHX
CHCTEM:
®  [IpU CO3JIaHWUU apXUTEKTYpHI [35, 46];

e  1mpu MoauduKanuu cucteM [47, 48];

e  [IpU NOAJIEPKKE YHACIIEAOBaHHBIX cucTeM [48, 49];
e  TIpH OIICHKE KauecTBa U Oe3omacHoctH [50, 517];

e  [IpW BaJWIAIMU U Bepudukammu [52, 53].

Bornee MOAPOOHO MPUMEHCHUE o0paTHOro
NPOEKTHPOBaHMS B paMKax  JKM3HEHHOrO  IIWKIJa
MPOrPaMMHOTO 00ECIICUCHUsT paccMOTpeHo B [43], a depe3
IPU3MY CYIIECTBYIOIIMX UHCTPYMEHTOB — B [54]. OOpaTtHOe
MPOEKTHPOBAaHUE B KOHTEKCTE MOHWMAHHUS MPOrPaMMHOrO
obecrieueHHss M €ro  BU3yaJlM3aluu
[55]. O630p momxomoB
MPOEKTHPOBAHUIO aNIMapaTHOTO O0ECHe4YeHHs MPEeACTaBlIeH

BCECTOPOHHE
PacCMOTPEHO B K o0paTHOMY
B [56]. Kpome Toro, mis 6osee moapoOHOro 03HAKOMIICHHUS
¢ PacCMOTPEHHOM
MPOEKTHPOBAHUS pEeKOMEH TyeTCsl
oubnmorpaduu [44, 57].

UHTEpIpeTalueil
OIHPAThCsI Ha

oOpaTHOrO

C. Mooenuposanue cucmemul

JlaHHBIN KOHTEKCT BKJIIOYAET MHTEPIIPETalnuy o0paTHOro
MPOEKTUPOBAHUS, KOTOPBIE MOXKHO  XapaKTepH30BaTb
CIEIYIOIUM YTBEPXKICHUEM: pe3yabmamom 00OpamHozo
NPOEKMUPOBAHUA HEKOMOPOU CUCTHEMbl ABTAEMCA MOOETb
OoanHou WupiMu  cioBamm,  oOpaTHOe
MPOEKTUPOBAHUE B JAHHOMH MHTEpIpeTaly HallpaBiIeHO Ha
MOCTPOEHHE  aOCTPaKTHBIX  CXEM  YCTpOHCTBA  H
(YHKIIMOHHPOBAHHS HCCIIETYEMBIX CHCTEM.

IIpeumymiecTBO JaHHOM MHTEPHPETALMH [0 OTHOLIEHHUIO
K paHee pacCMOTPEHHbIM HHTEpPIpETaIM O0O0YCIOBICHO
Oonpmielt TMOKOCTBIO MOIENH CHUCTEMBI 10 CPaBHEHHIO C
JOKyMeHTanuen win konmei cucteMbl [58]. Tak, mMomens,
MOJTy4€HHAs C TIOMOIIBIO0 00PATHOTO MPOEKTHPOBAHUS OTHON
CHCTEMBI, MOXET CIY)KUTb OCHOBOM IUI1  CO3/aHMA
CceMelcTBa MPOTOTHIIOB npyroi [59]. Mamee, momydeHHas
MOIeNTb MOXeT OBITh mMmapaMeTpusoBaHa [60]. Hakomrer,
MOZIENb MOXET OBITh HCIONB30BaHA BMECTO OOBEKTa
00paTHOTo MPOEKTHPOBAHKS B €ro Hajcucteme [61].

PacnipocTpaHeHHBIM ClieHapueM MPUMEHEHUs] 00paTHOTO
NPOEKTHPOBAHMSI B JAHHOM WHTEPIPETAlMH  SABISIETCA
TEOMETPHUYECKOE MOAEIHMPOBAHNE MEXAaHWUYECKUX JeTajcH.
IIpu sTtoM ocymecTBisiercs 3D-ckaHUpOBAaHWE NETald H
npeoOpa3oBaHue MoiaydeHHOro oOmaka Ttouek B CAD-
mozxenb  geranmu.  IlomydeHHass — Mopmenp  JIOMyCKaer
MapaMeTpu3ali0o W MOXET ObITh HCIIONb30BaHA B
JanbHEHImeM MHOTOKpaTHO. VcuepmbiBarommii  0030p
JTAHHOTO HaIpaBJIeHUs MIPEACTaBIeH B 0030pax [62, 63].

cucmemanl.
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Wnrepnperanuss  0OpaTHOro  NPOEKTUPOBAHUS — Kak
MOJICTTMPOBAHUS TaKxe TIO3BOJISIET HCCIIEN0BATh
HETEXHUYECKHE CHUCTEMBl. Tak, B CHCTEMHOW OHMOJOTHH H
OououH(popMaTHKE LENb OOpaTHOTO TIPOCKTUPOBAHHS —
BBIBECTH, IIPOAHAIN3NPOBATH M MOHATH (DYHKIMOHAJBHBIE U
pETYISTOpHBIE MEXaHM3MBl HEKOTOpOH OHOIOormyecKoin
cucreMsl [64]. VHpIMH cioBamMH, B XOA€ OOpaTHOrO
MIPOEKTHPOBAHUSI  HEOOXOOMMO  CHENaTb  BBIBOABI O
HEU3BECTHOM CHCTEME IO HEKOTOpPHIM JaHHBIM O Hel [65].
st Oosee moapoOHOTO 03HAKOMIIEHUSI C POJIBI0 0OPAaTHOTO
MIPOEKTHPOBAHUSI B CHUCTEMHOH OHMOJOTMH PEKOMEHIYIOTCS
0030pHBIE paboTHI [66, 67].

Kpome ToOro, cymecrByer moaxox K 0oOpaTHOMY
MIPOEKTHUPOBAHUIO, OPHEHTUPOBAHHBIH Ha WCIOIb30BAHUE
moznened (anri. «Model-driven Reverse Engineeringy,
MDRE). JlaHHbBIi TOAXOA TpEANIoNaracT CO3JaHHe
(opManbHBIX crienudUKanyii MOJEIUPYEMOI CHCTEMBI U €€
OKpY)KEHHUSI C TOCIeayromeld Bepu(HKanueid MOoIydeHHBIX
Moneneii [68]. B mporecce 00paTHOrO MpPOSKTUPOBAHUS
MOJICTIM HACBHIIAIOTCS JIAaHHBIMU, @ TaKXKe IPeTepreBaroT
TpaHcopMalul B COOTBETCTBUHM C MPEAOINPEICICHHBIMU
NpaBUIaMH U OOLIECUCTEMHBIMU METaMoeNsIMu [69].

[II. OBIECUCTEMHOE OIIPEJIEJIEHUE OBPATHOT'O
ITPOEKTUPOBAHU S

PaccMoTpeHHbie HUHTEpIIpeTaIiH 00paTHOro
IPOEKTUPOBAHMS OONANAIOT CIEAYIOLUIMM CXOICTBOM. BHe
3aBUCUMOCTH OT IpECIEeNYeMBbIX LEJIe U  OTpacieBod
cneuuduky, 00s3aTeNbHOM  cOCTaBISAONICH — mpolecca
00paTHOrO  TNPOCKTUPOBAHMs  SIBJISETCS  JIOOBIBaHHUE
uHopmanm 00 00bEKTe O00paTHOr0 NPOSKTUPOBAHUS

HETOCPE/ICTBEHHO M3 AITOro o0bEKTa, a TaKkke 00padoTKa

noObiTol  mHpopmanmu. HWHbIMEH  cioBamH, 0OpaTHOE
[POCKTUPOBAHKE HOCHT MOHUCKOBO-aHATUTHYCCKUI
Xapaxrep.

JoObitast undopmanust npencrasisiercs B Bujie GakToB U
OIUCHIBAET CTPYKTYPY U IIOBEJCHHE OOBEKTa OOpaTHOro
npoektupoBanusi. OOpaboTka  moObITONH — MH(pOpManUH
NPUBOIUT K IOCTPOCHHIO W MapaMeTpH3alliy ONMCaHUK (He
BO BCEX HHTEPIPETALMAX JaHHBIE ONMUCAHMS Ha3bIBAIOTCS
MOZEIISIMH), XapaKTepU3YIOLIUX CTPYKTYpYy W IIOBEACHHUE
COOTBETCTBYIOIUX HJIEMEHTOB UCCIIELYEMOI CHCTEMBL.

[NpakTuka mokaspIBaeT, 4TO 0OpPaTHOE MPOSKTUPOBAHHUE B
o0lmieM cilydae He SBISICTCS HCUYEPIBIBAIOIIMM, T.e. He
IpeciIenyeT 1IeNlb IIOCTPOUTH MOJIHYI0 MOJETh HUCCIeIyeMOH
cucteMbl. HamportuB, wnenp oOpaTHOrO HPOEKTHPOBAHUS
9acTo (OpMYJIHpYyeTCs B BUIE BOIPOCA O CTPYKTYpE HIH
MOBEJICHUN  OOBEKTa  OOpaTHOrO  MPOEKTUPOBAHHS.
PesynpTaToM 0OpaTHOrO MPOESKTUPOBAHUS, TAKHM 00pa3oM,
SBJIAETCS  MOJENb, OTBEUAarollas Ha 3aJaHHBIA 00
HCCIIeyeMOi CHCTeMe BOIIPOC.

B 00600menne cka3aHHOTO c(opMyITHpYyeM CIEAYIoIIee
OlpeNieTIeHHe: 00pamuoe NpoeKmuposanue — npoyecce
napamempusayuu YACMHbBIX CMPYKMYPHbIX u
nogedenuecKux uccnedyemou — cucmemsl ¢
HOMOUybIO unpopmayuu,
HeNnocpeoCmeeHHO U3 OAHHOU CUCTEMDbL.

Mooeneti

ananusa 0o0bvimott

HerpynHo 3ameruth, 9TO TIpeisiaraeMoe OIpeaeieHHe
JIOIYCTUMO HE TOJBKO B KOHTEKCTE MOAENHpoBaHUs. Tak,
NpU CO3JaHWH KONHMM WJIM aHajora W3JeNus HeoOXOIuMO
copMyIIMpOBaTh  COOTBETCTBYIOUIMH  TEXHOJIOTHYECKUH
Ipolecc, 4YTo, B CBOIO O4YepeAb, TpeOyeT HacCTpPOHKH
rapamMeTpoB  CpelCTB  NIpOoW3BojCTBa.  lIpemmaraemoe
OlIpe/ieNIeHne OOpaTHOTrO TPOEKTUPOBAHMS B SIBHOM BHIIE
TO3BOJISIET YCTAHOBHUTH B3aMMOCBSI3U MEXKIY NapaMeTpaMu
CPEICTB TPOM3BOJICTBA M HCKOMBIMH  IapaMeTpaMu
W3ENNs, a TaKKe MOJENSIMH, TPENCTaBISIONIMMHE JIaHHbIE

B3aMMOCBA3HU, W LCIIIMHU O6paTHOFO IIPOCKTUPOBAHMS.
AHaHOFI/I‘IHO, HeO6XOZ[I/IMOCTI> B PCIPE3CHTATUBHBIX
MOACIAX BO3HHKACT W B 3aJadyaX BOCCTAHOBJICHUSA

JOKYMCHTAlMM W TOHMMaHHA CHUCTCMBI. Mogenu B Takmx
3ajgadax JOJIKHBI JJAKOHHUYHO u TOYHO OTpaXaTb
HHTEPECYIOIHNC UCCICA0BATEIA XapaKTCPUCTUKU CHCTCMBI.
HnbiMu CJIOBaMH, B YKa3aHHBIX 3ajia4yax 06paTHO€
IMPOCKTUPOBAHUC TAKKC MOKET OBITh OnpeacJICHO KakK
Mponecc napamMeTpru3almu 4aCTHbIX MOJICIICH.

IV. 3AKJIFOYEHUE

B naHHOW CTaThe MPEIJIOKECHO OMpeNeieHHe 00paTHOro
MPOEKTUPOBAHMSI, HE 3aBHUCSIIEE OT poAa UCCIeTyeMOn

CHCTeMBI M 1leliell TpoeKTa, B paMKaXx KOTOPOro
npuMeHsiercss  oOpaTHoe  mpoektupoBaHue.  CorllacHO
JAHHOMY  ONpENEeNeHUI0, OOpaTHOE  IPOEKTUPOBAHUE

SIBJISIETCS. MIPOLIECCOM  TTapaMeTPU3AIMU YaCTHBIX MOJIeei
UCCIIElyeMOil CHUCTEMbl Ha OCHOBE aHajmu3a JOOBITBIX 00

9TOil  cucreme  (pakToB. Hcnonb3oBanne  TaHHOTO
OIpeeTICHUS HECET pan MIPEUMYILIECTB. Jns
aKaJleMHYeCKOro COOOIIeCTBa TJIABHOE IPEUMYIIECTBO

3aKJIFOYACeTCs B BO3MOKHOCTH COIIOCTaBJICHUS MOJCICH U
METO/IOB OOpPaTHOTO MPOEKTUPOBAHMSA B PA3HBIX OTPACIIIX.
[MpenMyiiecTBO ISl CHEHUATKCTOB B O0JIACTH CHCTEMHOTO
aHaJiM3a MW OOpaTHOTO MPOEKTUPOBAHUS COCTOHT B

pacmIMpeHust CHCTEMHOIO IOAXOAa H
Pa3HOPOIHBIX eIUHOM
TEPMUHOJIOTUIECKOM KOHTEKCTE.

IlepcrieKTUBHBIM ~ HaIlpaBlIEeHHEM IS
WCCIIEIOBaHUsI SIBJISIETCS TIOCTPOEHHE (POPMANIbHOM MOJIeNu
mporiecca OOpaTHOTO TPOEKTHPOBAHUS, ONUpAIOIIEHCS Ha
mpeayiaraeMoe  OmpeseieHne. B 9acTHOCTH, 3HAYMMBIM
KOMITOHCHTOM TaKOH MOJEIH JOJKHO OBITH ONMHMCAHHUE LU
00paTHOTO TIPOSKTHPOBAHUS B BHAE Bompoca. Jpyrum
Ba)KHBIM HaTIpaBJICHUEM SIBJIICTCS HCCIICIOBAHHE
B3aMIMOCBSI3€ MEXIY YacTHBIMH MOJCTSIMH OOBEKTa
00paTHOTO TIPOEKTHPOBAHUS W BOIPOCOB KOMIIO3UIHU
YaCTHBIX MOJENEHN.

BO3MOXHOCTH

OITMCaHUA CHUCTEM B

JaJIbHEUIIEro

BUBIMOrPAGUA

[1] Dimensions. Reverse engineering in Puplications — overview [caiit]
//Dimensions. URL:
https://app.dimensions.ai/analytics/publication/overview/timeline?search
_mode=content&search_text="reverse%?20engineering"&search_type=k
ws&search_field=full_search (nara oopamenus: 28.02.2022)

[2] Amnucumona H.C., Hazaposa O.b. Case-cpencTBa A IPOSKTHPOBAHHS
06a3 maHHBIX: 0030p ® KpaTKas xapakrepuctuka //Hayka.
MNudopmatnzauus. Texuonmoruu. OOpazoBanue: Matepuansr X
MEXKIyHap. Hayd.-pakTudeckoil koHd.-ExatepunoOypr. — 2018. — C.
472.

41



[13]
[14]

[15]

[16]
[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

International Journal of Open Information Technologies ISSN: 2307-8162 vol. 11, no.6, 2023

MaxanskoBa H.A. bapbepbl TpaHchepa TEXHOJNOTHMH M IyTH HX
IPEeOIoNeHssT B coBpeMeHHOH Poccum //Hayunble wuccrenoBaHUs
9KOHOMHUYECKOTro (paKyibTera. DIeKTPOHHBIH xypHai. — 2018. — T. 10.
—Ne.3.-C.27-37.

UYepkacoBa M.H. Ponb MHOCTpaHHBIX CIIOB B MHXKEHEPHOM AUCKYpCE
(Ha MaTepuale IperofaBaHMs aHIIHHCKOro si3bika) //IIpenonaBaTens
Boicieit mkonsl B XXI Beke. —2017. — C. 63-68.

Chikofsky E.J., Cross J.H. Reverse engineering and design recovery: a
taxonomy // IEEE Softw. 1990. T. 7. Ne 1. C. 13-17.

Tynynos JI.C. Illut 1 mMedu npotuB caHkuuii //Poccust B riiobanbHOM
nonutuke. —2016. —T. 14. — Ne. 1. - C. 77-87.

Hepeseneny E.O., Tpoumna E.H. CrpykrypHblii aHanu3 B 3ajade
nexomniiuy //Ipukinannas napopmaruka. — 2009. — Ne. 4. — C. 87-
99.

Spencer D.L. An external military presence, technological transfer, and
structural change // Kyklos (Oxford). 1965. T. 18. Ne 3. C. 451-474.
Levitt T. Innovative Imitation / Harvard Business Review, 1966. - No 5.
C. 63-70.

Cooper C. Science, technology and production in the underdeveloped
countries: An introduction // J. Dev. Stud. 1972. T. 9. Ne 1. C. 1-18.
Harris R.M. Trade Secrets as They Affect the Government //Bus. Law. —
1962.-T.18 - C.613

Spencer D.L., Woroniak A. The feasibility of developing transfer of
technology functions // Kyklos (Oxford). 1967. T. 20. Ne 4. C. 431—
459.

The Chinese machine-building industry // China Q. 1970. T. 43. C.
130-133.

Kahn H. et al. National security policy issues in US-Soviet technology
transfer. Fort Belvoir, VA: Defense Technical Information Center, 1974.
Majumdar B.A. Technology transfers and international competitiveness:
The case of electronic calculators // J. Int. Bus. Stud. 1980. Vol. 11, Ne
2.P.103-110.

Ullerich C. Rural employment & manpower problems in China. :
Routledge, 1979.

Joelson M.R. United States Law and the Proposed Code of Conduct on
the Transfer of Technology //Antitrust Bull. — 1978. — T. 23. - C. 835.
Gessert R.A. et al. NATO standardization and technology transfer.
Volume 2. Main report. Fort Belvoir, VA: Defense Technical
Information Center, 1977.

Kozemchak P.S. Method, myth and model: Analysis and the
international transfer of technology. Fort Belvoir, VA: Defense
Technical Information Center, 1975.

Williams W.B. et al. NATO standardization and interoperability -
handbook of lessons learned. Fort Belvoir, VA: Defense Technical
Information Center, 1978.

Davis N.C., Goodman S.E. The Soviet bloc's unified system of
computers /ACM Computing Surveys (CSUR). — 1978. — T. 10. — Ne.
2.-C.93-122.

Goodman S.E. Soviet computing and technology transfer: an overview
//World Politics. — 1979. — T. 31. — Ne. 4. — C. 539-570.

Koenig R.A. An evaluation of the East German RYAD 1040 system
//Proceedings of the June 7-10, 1976, national computer conference and
exposition. — 1976. — C. 337-340.

Wmenn  AA. wm  gap. OnbIT  HCHONB30BAHUS  TEXHOJIOTMU
HPOTOTUIHUPOBAHHUSA Ul HM3TOTOBJICHUS JeTalcii  aBHAIL[MOHHBIX
arperatoB //JIuteliHoe nponsBoacto. — 2007. — Ne. 6. — C. 39-41.
Haymxkun H.M., Kumemsmkua E.A., 3aiines B.Jl. OOpatHoe
[POCKTHPOBAHHE MEXAHWYCCKUX CHCTEM-BAXXHBIIl OSTalm CO3aHUS
HMHHOBALMOHHBIX NpoaykToB //XLIV OrapeBckue utenus. — 2016. — C.
275-279.

Axpamony M.JIL., Kymunackuii C.®., Kopanes b.M. DiextpoHHas
KOMIIOHEHTHass 0a3a: MPeIOTBPATHTh MPOHHKHOBEHHE KOHTpadaKTa
//Crangapthl u kagectBo. — 2014. — Ne. 8. — C. 62-65.

HusizoB P. P. u np. buoananoru: pa3paboTka U H3y4eHHUE C TIOMOLIBIO
COBpeMeHHbIX OuotexHonoruii /Caxapubiid auader. — 2020. — T. 23. —
Ne. 6. — C. 551-563.

Huszos P.P. u np. buoanamoru: BocmpomusBeneHHE KIMHHYECKOTO
npoduiIst ¢ TOMOIIBIO COBPEMEHHBIX OHOTEXHONOrHd //Pememuym. —
2021.— Ne. 2. - C. 8-24.

KonoBanos K.JI. u ap. TexHomorunueckoe NMpeIBUACHHE B MHUILIEBBIX
otpacsix //TlepepaboTka Momnoka. — 2012. — Ne. 7. — C. 18-23.

Kopxxos E.I. KomupoBanue apXUTEKTypHBIX ¥ CKYJBITYPHBIX
[MaMATHUKOB CPEACTBAMH CKAHHPYIOIIMX TEXHONOrHWil //Ju3aiiH.
Marepuansl. Texnonorus. — 2009. — Ne. 2. — C. 94-100.

Iucapenko M.U., CotaukoB H.H. ®ororpamMMmerpus-HHCTPYMEHT
BOCIIPOM3BE/ICHUS XyJIOKECTBEHHBIX 00beKkTOB //Gaudeamus Igitur. —
2016.—Ne. 1. — C. 59-62.

Berning J. Tractor-Hacking Farmers Take on John Deere [craTbs] /
FreeThink. Hata myOIMKaIMu: 05.02.2021. URL:

[33]

[34]
[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]
[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

https://www.freethink.com/shows/coded/season-3/tractor-hacking (marta
obpamenus: 28.02.2022)

Koebler J. I am Possibly Alive Because It Exists: Why Sleep Apnea
Patients Rely on a CPAP Machine Hacker [cratbs] // Vice. Jlata
IyOIUKAIHN: 15.11.2018. URL:
https://www.vice.com/en/article/xwjd4w/im-possibly-alive-because-it-
exists-why-sleep-apnea-patients-rely-on-a-cpap-machine-hacker ~ (nara
obpamenus: 28.02.2022)

Perkins D. Moral Perspective Reverse Engineering //Journal of
Business, Technology and Leadership. —2019. - T. 1. — Ne. 1.
Biggerstaff T.J. Design recovery for maintenance and reuse /Computer.
—1989.—T.22.— Ne. 7. — C. 36-49.

Miller H.A. et al. A reverse-engineering approach to subsystem
structure identification //Journal of Software Maintenance: Research and
Practice. — 1993. - T. 5. — Ne. 4. — C. 181-204.

Miiller H.A., Wong K., Tilley S.R. Understanding software systems
using reverse engineering technology //Object-Oriented Technology for
Database and Software Systems. — 1995. — C. 240-252.

Tilley S.R. et al. Programmable reverse engineering //International
Journal of Software Engineering and Knowledge Engineering. — 1994. —
T.4.— Ne. 04. - C. 501-520.

Canfora G., Di Penta M. New frontiers of reverse engineering //Future
of Software Engineering (FOSE'07). — IEEE, 2007. — C. 326-341.
Koschke R. Software visualization in software maintenance, reverse
engineering, and reengineering: a research survey //Journal of Software
Maintenance and Evolution: Research and Practice. — 2003. — T. 15. —
Ne.2.—C. 87-109.

Hansen M.C., Yalcin H., Hayes J.P. Unveiling the ISCAS-85
benchmarks: A case study in reverse engineering /IEEE Design & Test
of Computers. — 1999. — T. 16. — Ne. 3. — C. 72-80.

Rekoff M.G. On reverse engineering //IEEE Transactions on systems,
man, and cybernetics. — 1985. — Ne. 2. — C. 244-252.

Chikofsky E.J., Cross J.H.,, May Jr C.H. Reverse engineering
//Advances in Computers. — Elsevier, 1992. — T. 35. — C. 199-254.
Koschke R. Architecture reconstruction //Software Engineering. —
Springer, Berlin, Heidelberg, 2007. — C. 140-173.

beno E.H. u np. IlepcniekTHBHBIE TEXHOJIOTUHU 3AIUTHI MUKPOCXEM OT
00paTHOr0  NMPOEKTHPOBAHMA B  KOHTEKCTE  MH(MOPMALMOHHOU
6e3zonacHoctu //M.: Texnocdepa. —2017.

Harris D.R., Reubenstein H.B., Yeh A.S. Reverse engineering to the
architectural level //1995 17th International Conference on Software
Engineering. — IEEE, 1995. — C. 186.

Mancypos  H.H.  ApxuTekTypHO-ympaBisiemMas — MOIEPHH3ALUS
CYLIECTBYIOIIEr0 IporpamMmHoro obecneuenust //Tpynst WHctutyTa
cucreMHoro nporpammupoBanus PAH. —2004. - T. 5. — C. 227-248.
Moraga M., Zhao Y.Y. Reverse engineering a legacy software in a
complex system: A systems engineering approach /INCOSE
International Symposium. —2018. — T. 28. — Ne. 1. — C. 1250-1264.
Aiken P., Muntz A., Richards R. DoD legacy systems: Reverse
engineering data requirements /Commun. ACM. — 1994. — T. 37. — Ne.
5.—C.26-41.

Bafleur M., Buxo J. Reliability assessment of integrated circuits through
reverse engineering techniques //Microelectronics Journal. — 1986. — T.
17.—Ne. 4. - C. 11-26.

Naresky J.J. Microcircuit reliability characterization //Risk and Failure
Analysis for Improved Performance and Reliability. — Springer, Boston,
MA, 1980. - C. 281-302.

Bypnonos U.b. u np. ®opmanbHble cneu(UKaLUl B TEXHOIOTHAX
o0paTtHOii uHxeHepur u Bepudukauu nporpamm //Tpynst UHcTuTyTA
cucreMHoro nporpammupoBanus PAH. —2000. — T. 1. — C. 39-54.
Homrosa K.H., YepuoB A.B. O HekoTOpbIX 3ajauax o0OpaTHOM
nmkeHepun //Tpyast WHCTUTYTa CHCTEMHOrO IPOrPaMMUPOBAHUS
PAH.-2008.-T. 15.—C. 119-134.

Kienle H.M., Miiller H.A. The tools perspective on software reverse
engineering: requirements, construction, and evaluation //Advances in
Computers. — Elsevier, 2010. — T. 79. — C. 189-290.

Ghaleb T., Alturki M.A., Aljasser K. Program comprehension through
reverse-engineered sequence diagrams: A systematic review //Journal of
Software: Evolution and Process. —2018. — T.30. — Ne 11.

Quadir S.E. et al. A survey on chip to system reverse engineering
//ACM journal on emerging technologies in computing systems (JETC).
—2016.—T. 13.— Ne. 1. - C. 1-34.

van den Brand M.G.J., Klint P., Verhoef C. Reverse engineering and
system renovation—an annotated bibliography /ACM SIGSOFT
Software Engineering Notes. — 1997. — T. 22. — Ne. 1. — C. 57-68.
BoposkoB AWM. wu np. LlubpoBsle nBOMHMKKM U nUdpoBas
tparcopmanus npeanpustuii OITK //Bectauk Boctouno-Cubupckoit
oTKpbITOH akagemun. —2019. — Ne. 32. — C. 2-2.

42



[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

International Journal of Open Information Technologies ISSN: 2307-8162 vol. 11, no.6, 2023

Lee K.H., Woo H. Direct integration of reverse engineering and rapid
prototyping //Computers & Industrial Engineering. — 2000. — T. 38. —
Ne.1.-C.21-38.

Ky3sbmuues B.E., Caxaposa H.A., WYxan II. Ilpoexkruposanue
IU(POBBIX JBOMHHKOB HCTOPUYECKHX cHcTeM" (urypa-kocTiom"
//M3Bectust By30B. TEXHONOIHSI TEKCTHJIBHOH HPOMBIIUICHHOCTH. —
2019.—T. 6. — Ne. 384. - C. 9-15.

Ayani M., Ganebick M., Ng A .H.C. Digital Twin: Applying emulation
for machine reconditioning //Procedia Cirp. — 2018. — T. 72. — C. 243-
248.

Buonamici F. et al. Reverse engineering modeling methods and tools: a
survey //Computer-Aided Design and Applications. — 2018. — T. 15. —
Ne. 3.—C. 443-464.

Geng Z., Bidanda B. Review of reverse engineering systems—current
state of the art /Virtual and Physical Prototyping. —2017. — T. 12. — Ne.
2.—-C. 161-172.

Villaverde A.F., Banga J.R. Reverse engineering and identification in
systems biology: strategies, perspectives and challenges //Journal of the
Royal Society Interface. —2014. — T. 11. — Ne. 91.

D’haeseleer P., Liang S., Somogyi R. Genetic network inference: from
co-expression clustering to reverse engineering //Bioinformatics. — 2000.
—T.16.—Ne. 8. — C. 707-726.

Qinfeng W. et al. Tools to reverse-engineer multicellular systems: case
studies using the fruit fly //Journal of Biological Engineering. — 2019. —
T.13.—Ne. 1.—C. 1-16.

Villaverde A.F., Ross J., Banga J.R. Reverse engineering cellular
networks with information theoretic methods //Cells. — 2013. — T. 2. —
Ne.2.—C. 306-329.

Rugaber S., Stirewalt K. Model-driven reverse engineering //IEEE
software. —2004. — T. 21. — Ne. 4. — C. 45-53.

Raibulet C., Fontana F. A., Zanoni M. Model-driven reverse engineering
approaches: A systematic literature review //IEEE Access. — 2017. — T.
5.—C. 14516-14542.

43



International Journal of Open Information Technologies ISSN: 2307-8162 vol. 11, no.6, 2023

Reverse Engineering Conceptual Framework
Imperfectness During the Complex Systems
Lifecycle

S.V. Karbovskiy

Abstract—The article is devoted to the development of the
modern concept of reverse engineering. The need to develop
terminology is caused by the ambiguity of the term «reverse
engineering» which is associated with a variety of reverse
engineering objects different industries. The article provides a
classification of key reverse engineering interpretations. Main
contexts of reverse engineering are discovered, which are
product copying, product design recovery and system
modeling. A brief overview of each interpretation of reverse
engineering is made based on the analysis of key publications
for the relevant context. The distinctive features of each
context are established, typical definitions of reverse
engineering are highlighted. Finally, the definition of reverse
engineering as a partial model parameterization process of a
complex system is stated. The article is intended for system
analysts, as well as for researchers and experts in the field of
reverse engineering.

Keywords— reverse engineering, design recovery, model
parametrization, technology transfer, system comprehension,
prototyping.

REFERENCES

[1] Dimensions. Reverse engineering in Puplications — overview [site]
//Dimensions. URL:
https://app.dimensions.ai/analytics/publication/overview/timeline?search
_mode=content&search_text="reverse%20engineering"&search_type=k
ws&search_field=full search (visit date: 28.02.2022)

[2] Anisimova N.S., Nazarova O.B. CASE-tools for database design:
overview and brief description //Sciense. Informatization. Technologies.
Education: Proceedings of the XI International Scientific and Practical
Conference — Ekaterinburg. — 2018. — C. 472.

[3] Makhankova N.A. Barriers to Technology Transfer and Ways to
Overcome them in Modern Russia //Scientific research of the Economic
faculty. E-magazine. —2018. — T. 10. — Ne. 3. — C. 27-37.

[4] Cherkasova M.N. Thr Role of Foreign Words in Engineering Discourse
(based on teaching English) //High-school teacher in XXI century. —
2017.-C. 63-68.

[5] Chikofsky E.J., Cross J.H. Reverse engineering and design recovery: a
taxonomy // IEEE Softw. 1990. T. 7. Ne 1. C. 13-17.

[6] Tulupov D.S. Shield and sword against sanctions //Russia in global
politics. —2016. — T. 14. — Ne. 1. — C. 77-87.

[71 Derevenets E.O., Troshina E.N. Structure analysis in the problem of
decompilation //Applied Informatics. — 2009. — Ne. 4. — C. 87-99.

[8] Spencer D.L. An external military presence, technological transfer, and
structural change // Kyklos (Oxford). 1965. T. 18. Ne 3. C. 451-474.

[9] Levitt T. Innovative Imitation / Harvard Business Review, 1966. - Ne 5.
C. 63-70.

[10] Cooper C. Science, technology and production in the underdeveloped
countries: An introduction // J. Dev. Stud. 1972. T. 9. Ne 1. C. 1-18.

[11] Harris R.M. Trade Secrets as They Affect the Government /Bus. Law. —
1962.-T.18 - C.613

[12] Spencer D.L., Woroniak A. The feasibility of developing transfer of
technology functions // Kyklos (Oxford). 1967. T. 20. Ne 4. C. 431—
459.

[13] The Chinese machine-building industry // China Q. 1970. T. 43. C.
130-133.

[14] Kahn H. et al. National security policy issues in US-Soviet technology
transfer. Fort Belvoir, VA: Defense Technical Information Center, 1974.

[15] Majumdar B.A. Technology transfers and international competitiveness:
The case of electronic calculators // J. Int. Bus. Stud. 1980. Vol. 11, Ne
2.P.103-110.

[16] Ullerich C. Rural employment & manpower problems in China. :
Routledge, 1979.

[17] Joelson M.R. United States Law and the Proposed Code of Conduct on
the Transfer of Technology //Antitrust Bull. — 1978. — T. 23. - C. 835.

[18] Gessert R.A. et al. NATO standardization and technology transfer.
Volume 2. Main report. Fort Belvoir, VA: Defense Technical
Information Center, 1977.

[19] Kozemchak P.S. Method, myth and model: Analysis and the
international transfer of technology. Fort Belvoir, VA: Defense
Technical Information Center, 1975.

[20] Williams W.B. et al. NATO standardization and interoperability -
handbook of lessons learned. Fort Belvoir, VA: Defense Technical
Information Center, 1978.

[21] Davis N.C., Goodman S.E. The Soviet bloc's unified system of
computers /ACM Computing Surveys (CSUR). — 1978. — T. 10. — Ne.
2.-C.93-122.

[22] Goodman S.E. Soviet computing and technology transfer: an overview
//World Politics. — 1979. — T. 31. — Ne. 4. — C. 539-570.

[23] Koenig R.A. An evaluation of the East German RYAD 1040 system
//Proceedings of the June 7-10, 1976, national computer conference and
exposition. — 1976. — C. 337-340.

[24] 1’in A.A. et al. Using the prototyping technology for the aircraft parts
manufacturing //Foundry production. — 2007. — Ne. 6. — C. 39-41.

[25] Naumkin N.I., Kil’myashkin E.A., Zaytsev V.D. Mechanical systems
reverse engineering is the important part of innovative products creation
//XLIV Ogaryovskie chteniya. —2016. — C. 275-279.

[26] Akhramovich I.L., Zhulinskiy S.F., Kovalev B.M. Electronic component
base — prevent counterfeit penetration //Standards and Quality. — 2014.
—Ne. 8. - C. 62-65.

[27] Niyazov R.R. et al. Bioanalogs: research and development using modern
biotechnologies //Diabetes. — 2020. — T. 23. — Ne. 6. — C. 551-563.

[28] Niyazov R.R. et al. Bioanalogs: clinical profile reproduction using
modern biotechnologies /Remedium. —2021. — Ne. 2. — C. 8-24.

[29] Konovalov K.L. et al. Technological foresight in food industry //Milk
processing. —2012. — Ne. 7. — C. 18-23.

[30] Korzhov E.G. Copying of architectural and sculptural monuments using
scanning technologies //Design. Materials. Technology. — 2009. — Ne. 2.
—C. 94-100.

[31] Pisarenko M.I., Sotnikov N.N. Photogrammetry ®otorpammerpus is an
tool for the reproduction of artistic objects /Gaudeamus Igitur. — 2016.

—Ne. 1. - C. 59-62.
[32] Berning J. Tractor-Hacking Farmers Take on John Deere [paper]
//FreeThink. Publication date: 05.02.2021. URL:

https://www.freethink.com/shows/coded/season-3/tractor-hacking  (visit
date: 28.02.2022)

[33] Koebler J. T am Possibly Alive Because It Exists: Why Sleep Apnea
Patients Rely on a CPAP Machine Hacker [paper] //Vice. Publication
date: 15.11.2018. URL: https://www.vice.com/en/article/xwjd4w/im-
possibly-alive-because-it-exists-why-sleep-apnea-patients-rely-on-a-
cpap-machine-hacker (visit date: 28.02.2022)

[34] Perkins D. Moral Perspective Reverse Engineering //Journal of
Business, Technology and Leadership. —2019. — T. 1. — Ne. 1.

[35] Biggerstaft T.J. Design recovery for maintenance and reuse /Computer.
—1989.—T.22.— Ne. 7. — C. 36-49.

[36] Miiller H.A. et al. A reverse-engineering approach to subsystem
structure identification //Journal of Software Maintenance: Research and
Practice. — 1993. — T. 5. — Ne. 4. — C. 181-204.

44



[37]

[38]

[39]

[40]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

International Journal of Open Information Technologies ISSN: 2307-8162 vol. 11, no.6, 2023

Miiller H.A., Wong K., Tilley S.R. Understanding software systems
using reverse engineering technology //Object-Oriented Technology for
Database and Software Systems. — 1995. — C. 240-252.

Tilley S.R. et al. Programmable reverse engineering //International
Journal of Software Engineering and Knowledge Engineering. — 1994. —
T.4.— Ne. 04. - C. 501-520.

Canfora G., Di Penta M. New frontiers of reverse engineering //Future
of Software Engineering (FOSE'07). — IEEE, 2007. — C. 326-341.
Koschke R. Software visualization in software maintenance, reverse
engineering, and reengineering: a research survey //Journal of Software
Maintenance and Evolution: Research and Practice. — 2003. — T. 15. —
Ne. 2. - C. 87-109.

Hansen M.C., Yalcin H., Hayes J.P. Unveiling the ISCAS-85
benchmarks: A case study in reverse engineering //IEEE Design & Test
of Computers. — 1999. — T. 16. — Ne. 3. — C. 72-80.

Rekoff M.G. On reverse engineering //IEEE Transactions on systems,
man, and cybernetics. — 1985. — Ne. 2. — C. 244-252.

Chikofsky E.J., Cross J.H., May Jr C.H. Reverse engineering
//Advances in Computers. — Elsevier, 1992. — T. 35. — C. 199-254.
Koschke R. Architecture reconstruction //Software Engineering. —
Springer, Berlin, Heidelberg, 2007. — C. 140-173.

Belov E.N. et al. Emerging technologies for microcircuits reverse
engineering protection in the context of information security //M.:
Tekhnosfera. —2017.

Harris D.R., Reubenstein H.B., Yeh A.S. Reverse engineering to the
architectural level /1995 17th International Conference on Software
Engineering. — IEEE, 1995. - C. 186.

Mansurov N.N. Architecture-driven modernization of existing software
/[Proceedings of ISP RAS. —2004. — T. 5. — C. 227-248.

Moraga M., Zhao Y.Y. Reverse engineering a legacy software in a
complex system: A systems engineering approach //INCOSE
International Symposium. —2018. — T. 28. — Ne. 1. — C. 1250-1264.
Aiken P., Muntz A., Richards R. DoD legacy systems: Reverse
engineering data requirements /Commun. ACM. — 1994. — T. 37. — Ne.
5.—C.26-41.

Bafleur M., Buxo J. Reliability assessment of integrated circuits through
reverse engineering techniques /Microelectronics Journal. — 1986. — T.
17.—Ne. 4. - C. 11-26.

Naresky J.J. Microcircuit reliability characterization //Risk and Failure
Analysis for Improved Performance and Reliability. — Springer, Boston,
MA, 1980. - C. 281-302.

Burdonov 1.B. et al. ®opmanbHble cnenuduKanud B TEXHOIOTHAX
o0paTHO nHKeHepuu U Bepuukaruu nporpamm //Tpyast MHcTHTyTA
cucteMHoro nporpammupoBanus PAH. —2000. — T. 1. — C. 39-54.
Dolgova K.N., Chernov A.V. On some reverse engineering problems
//Proceedings of ISP RAS. —2008. —T. 15. - C.119-134.

Kienle H.M., Miiller H.A. The tools perspective on software reverse
engineering: requirements, construction, and evaluation //Advances in
Computers. — Elsevier, 2010. — T. 79. — C. 189-290.

Ghaleb T., Alturki M.A., Aljasser K. Program comprehension through
reverse-engineered sequence diagrams: A systematic review //Journal of
Software: Evolution and Process. — 2018. — T.30. — Ne 11.

Quadir S.E. et al. A survey on chip to system reverse engineering
//ACM journal on emerging technologies in computing systems (JETC).
—2016.—T.13.— Ne. 1. - C. 1-34.

van den Brand M.G.J., Klint P., Verhoef C. Reverse engineering and
system renovation—an annotated bibliography //ACM SIGSOFT
Software Engineering Notes. — 1997. — T. 22. — Ne. 1. — C. 57-68.
Borovkov A.I et al. Digital twins and the digital transformation in
defensive industry //Vestnik of Eastern-Siberia open academy. — 2019. —
Ne.32.-C.2-2.

Lee K.H., Woo H. Direct integration of reverse engineering and rapid
prototyping //Computers & Industrial Engineering. — 2000. — T. 38. —
Ne. 1. - C.21-38.

Kuz’michev V.E., Saharova N.A., Zhang S. Designing digital twins of
historical systems "figure-costume" //Izvestiya vuzov. Textile industry
technology. —2019. — T. 6. — Ne. 384. — C. 9-15.

Ayani M., Ganebédck M., Ng A.H.C. Digital Twin: Applying emulation
for machine reconditioning //Procedia Cirp. — 2018. — T. 72. — C. 243-
248.

Buonamici F. et al. Reverse engineering modeling methods and tools: a
survey //Computer-Aided Design and Applications. — 2018. — T. 15. —
Ne. 3. - C. 443-464.

Geng Z., Bidanda B. Review of reverse engineering systems—current
state of the art /Virtual and Physical Prototyping. —2017. — T. 12. — Ne.
2.-C. 161-172.

Villaverde A.F., Banga J.R. Reverse engineering and identification in
systems biology: strategies, perspectives and challenges //Journal of the
Royal Society Interface. — 2014. — T. 11. — Ne. 91.

[65]

[66]

[67]

[68]

[69]

D’haeseleer P., Liang S., Somogyi R. Genetic network inference: from
co-expression clustering to reverse engineering //Bioinformatics. — 2000.
—T.16.— Ne. 8. - C. 707-726.

Qinfeng W. et al. Tools to reverse-engineer multicellular systems: case
studies using the fruit fly //Journal of Biological Engineering. — 2019. —
T.13.—Ne. 1. - C. 1-16.

Villaverde A.F., Ross J., Banga J.R. Reverse engineering cellular
networks with information theoretic methods //Cells. — 2013. — T. 2. —
Ne. 2. - C.306-329.

Rugaber S., Stirewalt K. Model-driven reverse engineering //IEEE
software. —2004. — T. 21. — Ne. 4. — C. 45-53.

Raibulet C., Fontana F. A., Zanoni M. Model-driven reverse engineering
approaches: A systematic literature review //IEEE Access. —2017. — T.
5.—C. 14516-14542.

45



