Ko3noe /Imumpuit Braoumuposuu,

Illymax Apmem Bumanvesuu,
Cmupnoe Muxaun Huxonaesuu,
Cmaosrceeckuii Muxaun Anexcanoposuy

MMOUCK KJIOHOB IMPU PE®AKTOPUHIE
TEXHUYECKOW JOKYMEHTALIMU!

AHHOTALIUA

OnrH 13 KITIOYEBBIX ACMIEKTOB YITPABIICHUS TIOBTOPHBIM HCTIOIE30BAHIEM IOKYMEHTAITN
SIBJISICTCS TIOUCK MTOBTOPSIOLINXCS (PpAarMEHTOB TEKCTA B yIKe CYIIECTBYIOLIMX TOKYMEHTAX.
[erno B ToM, UTO TOKYMEHTALIHSI PEIKO HAYNHAET pa3padaThIBATHCS KAK TOBTOPHO UCIIOIb3Ye-
Mast. Kpome Toro, ee B mpuHITHIIE yIOOHO CO3IaBaTh KAK HA00P OOBIYHBIX TEKCT, TIEPEXOIS K
BBIJICJICHUIO OJIMHAKOBBIX (DPArMEHTOB € OITpeIeTICHHOT 0 MOMEHTA TTpoliecca pa3paboTku. B
JIAaHHAs CTAThE MPEIAraeTcs NCMOIb30BATh JIJ1s1 IOUCKA TOBTOPOB B XM L-T0KyMeHTaImu
(mpencTaBiieHNEe TEXHIYECKOH JOKyMeHTaImu B X M L-(hopMaTe CeroHs SIBISICTCSI OCHOBHBIM
HAITPABJICHUEM B OOJIACTH CPEIICTB MOIEPIKKN TEXHUIECKON TOKYMEHTAIINH ) M3BECTHYIO TEX-
HUKY nouncka ki1oHoB B I1O (software clone detection). B paGoTe uCop30BaH aropuT™ 1
nporpammuoe cpeacto Clone Miner, MOMCK KJIOHOB OPraHU30BaH KakK MIOMCK ITOBTOPOB B
«m10ckoM» Tekcte ¢ XM L-punbrpanueit. IlpemiokeHHOE pelieHHE pean30BaHO B Cpeie
Eclipse ¢ rexaonmorueit DocLine. ITpencraBieHbl Takke pe3yIbTaThl AIPOOAIIMHN PEIICHNSI.

KinroueBble cj10Ba: ITOKCK KJIOHOB, ceMericTBa IPOrpaMMHBIX ITPOAYKTOB, IOBTOPHOE UC-

YK 681.3

TMOJIb30BAHUE JOKYMEHTALIVA, YIIPABJIEHNE BAPUATUBHOCTLIO.

BBEJAEHUE

Texamueckass TOKYMEHTAIIUS SIBIISICTCS
BAXHOM COCTABJISIONIEH COBPEMEHHOTO IIPO-
MBIIIIJIEHHOTO TPOTPAaMMHOT'0 00€CTICUeHU S
(ITO) u OpIBaeT OUeHb pa3HOOOPA3HOM: CIIpa-
BOYHBIE CHCTEMBI, PYKOBOJCTBA ITOJIb30BATE-
JIsI, pyKOBOJICTBA ITO OBICTPOMY CTApTy M T. .
I1pu 3TOM TOKYMEHTAITNS MOXKET ITPEICTaB-
JAThCS B Pa3ju4yHBIX (hopMaTax — B BHJIEC
BCTPOCHHBIX cITpaBouHbIX cucteM (WinHelp,
HTML), negatnas (PDF, MS Word) u ap. Tak
e kak u caMo 10, ero mokymMeHTaIHs H3MEH-
YHBA ¥ CTPYKTYPHO CITOXKHA.

H3BecTHO, uTO OONBIIINE TOKYMEHTHI, a
TaKXe MaKeThl IOKYMEHTOB, COAePKaT MHOTO-
YHCJICHHBIC TTOBTOPHI: OJHA U Ta ke UHPOP-
MaIlys TPEICTABIISIETCS B Pa3HBIX YACTSX J0-
KyMEHTa Ha pa3HOM YPOBHE aOCTpaKmuu, ¢
Pa3HBIM KOJIMUECTBOM jeTaseit u T. 1. Cyie-
CTBYIOT TaK)Ke CEMEMCTBA MPOTrPaMMHBIX ITPO-

© Koznos /1.B., lllyrak A.B., CmupHos M.H.,
CmaxeBckuii M.A., 2012

nykroB (CIIIT) [12], B paMkax KOTOpPBIX co3a-
€TCs PSAI CXOIHBIX IMTPOTPAMMHBIX ITPUIIOXKE-
HUH, ¥ OHH, COOTBETCTBEHHO, UMEIOT IMTOXO0-
KYI0 JOKyMeHTaIuIo. Takum obpaszom, pu
CO3/IaHUU JOKYMEHTAIIUY YaCTO UCIOIB3YIOT-
cst oneparmu copy/paste. OmHaKO MHOTOKpAT-
HBIE [TOBTOPBI 3ATPYAHSIOT JaIbHEHIIIee COITpo-
BOKICHNE JOKYMEHTAIINN — ITPYU BHECCHUH U3~
MEHEHHI HeOOXOAUMO HaXOOUTh BCE TaKHe
ITOBTOPBI M UBMEHS T UX COTIIACOBAHO JIPYT C
JIpyrom. Ha mpakTrke oueHb 4acTo 3TO TPYIHO
BBITIOJTHUTH U3-3a OOJIBIINX OO BEMOB TOKYMEH-
TaIlM{ U HEXBATKHA BPEMEHH, ¥ TTO3TOMY B J10-
KyMEHTAIINXA HaKaITUBAIOTCS OIITHOKH U ITPO-
TUBOPEYNSI.

Hns obneryenust COnpoBOXKASHUS TOKY-
MEHTAIINH 1IeTIECO00Pa3HO OPTaHN30BBIBATH
MMOBTOPHOE UCIIONIb30BaHUE. Perennto 3Toi
3aJ1a4M MocBsIeHa TexHoorus DocLine, pas-
pabaTriBaeMast Ha Kadeape CHCTEMHOTO TTPO-
rpammupoBanms CII6IY [2,3,5,6,7, 19, 22].

! PaGora BbINonHeHa npy nogiepxkke rpanra POOU
11-01-00622.
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DTa TEXHOJIOT U BKIIIOYAET B cebsi cpecTBa
pedakTopuHra JOKyMeHTanu# [2, 22], KoTo-
pble MPUMEHSIOTCS IJIs1 YIIyUIIeHUS] CTPYKTY-
PbI IOBTOPHOT'O UCIIOIH30BAHMS IOKYMEHTA-
LIMHU B IIpo1iecce e€ conpoBokaeHus. OqHako
OCTaBAJICSI OTKPBITHIM BOIIPOC aBTOMATH3UPO-
BAaHHOTO IIOMCKA IMTOBTOPSIOMIMUXCS (hparMeH-
TOB TEKCTA.

B nannoi pabote s peeHus 3Toi 3a-
JIA4M ITPpEejIaraeTcst UICMoIb30BaTh METObI 1O~
HCKa KJIOHOB B TPOTPAMMHOM O0eCTieueHU!
(software clone detection). B xauecTBe cpe-
cTBa 0a30BOTO MOUCKA KIIOHOB B XML-110KYy-
MEHTAlluM MBI HCTIOTb30Ban maket Clone
Miner [10]. Beixox Clone Miner aHanmu3upy-
€TCS HAILIUM aJITOPUTMOM, KOTOPBIH, B 4acT-
HOCTH, BBITTOJTHSIET (PHITBTPAITIO TIOTTYUYSHHBIX
KJIOHOB U BBIJIAET KOPPEKTHBIE, C TOUKHU 3pe-
Hust XML, pesynbraTsl. I1pn aToM, HecMOTp4
Ha TO, UYTO Mbl OPUEHTUPOBAIINCH HA CIIeIHA-
mupoBaHHble XM L-s3bIKH pa3paboTKu TOKY-
MenTar DRL 1 DocBook, mognepiknBaemple
B TexHonoruu DocLine, mpeiaraeMplii anro-
PUTM MOXET MCIIONb30BATHCS ISl JOKYMEH-
Taluu B mpounsBoibHoM XML-hopmare. B cra-
Th€ TAKXKe MPEACTABICH MHCTPYMEHT, peajiu-
3YIOIIUN JAHHBIA aaropuT™M B cpenae Java/
Eclipse. UHCTpyMeHT HHTETpUPOBAH CO Cpe-
noi DocLine, uMeeT cpeicTBa BU3yaIu3aliu
Y HABUTAIMH 10 HAMJIEHHBIM IPYIIIIAM KIIOHOB,
a TAK)Ke TI03BOJISIET BBITIOJTHUTH OTIEPAIIUH pe-
(bakTOpUHTA, TO €CTh ABTOMAaTHYECKH (T10 KO-
MaHJIe [TOJIb30BATENS) BBIJICTTUTH TY UJIN UHYIO
HaWJICHHYIO TPYIITy KJIOHOB B TOBTOPHO UC-
TIOJTh3YEMBIi (PparMeHT, BBIHOCS €0 OTIMCAHUE
B OT/IENIBHOE MECTO IOKYMEHTA M 3aMEHSIS
KaXJ10€ er0 BXOX/IEHUE CChIIIKOW HA 3TO OIH-
canue. HakoHer, B cTaThe pe/IcCTaBIEHBI pe-
3yJbTAThI AITPOOALINN MTPEIIOKEHHOTO TTPO-
TPaMMHOTO CPEZICTBA, IOKa3bIBArOIIHE 3 peK-
TUBHOCTbH ITPEITIOKEHHOTO MOAXO0/A U BBISIB-
JISTIOLIME HATTPABJICHUE TATTbHEUIINX UCCITEIO-
BaHM.

1. TEXHOJIOTA DOCLINE
1.1. OB30P DOCLINE

JlaHHas TEXHOJIOT U TpeTHA3HAYEHA /ISl
pa3paboTKu TOKYMEHTAIIMM CEMEHCTB Mpo-
IrPaMMHBIX IPOIYKTOB U pa3pabaThIBAETCs HA

Kadempe CHCTEMHOTO MTPOTPaMMHUPOBAHUS Ma-
TeMaTHKO-MexaHn4eckoro ¢axyibsrera CIT0IY.
DocLine cocTONT U3 CIIEAYIOMNX YaCTel:

—TIpoIIecc pa3paboTKH JOKyMeHTaluu [3];

— sI3BIK pa3pabotku mokymeHnTaru DRL
(Document Reuse Language), BKIrouaromnuii
TEKCTOBYIO M rpaUiIecKyro HOTaIu [5];

— TaKeT MHCTPYMEHTAJIbHBIX CPEICTB,
BKJTFOYAIONIMI B TOM YHCIIE U ABTOMATU3UPO-
BaHHBIE CpeIcTBa pedakTopunra [2, 22].

s monmurpaduueckoit pa3sMeTKH JOKY-
MeHTOB DocLine UCITonb3yeT H3BECTHYIO TeX-
Hosoruto DocBook [24]. TTocnemHsis mmpoko
pacrpocTpaHeHa U SIBISIETCS] CTAHAAPTOM Jie-
(axTo 1151 pa3pabOTKU TOKYMEHTAIIUH Ha CBO-
00IHO pacmpocTpaHseMoe MPOrpaMMHOE
obecrieueHue, MUPOKO MPUMEHSISICh B MUPE
Linux. DocLine ycneniHo npuMeHeHa s
OpraHU3alMK TIOBTOPHOTO UCIIOJIb30BAHNS J10-
kyMmeHtanuu [1O cemeiicTBa TernepOHHBIX
cTaHiui [4].

OcHoBHOM equHAIIeH s1361ka DR L, ncoss-
syemoro B DocLine, iBisieTCs unghopmayuon-
Hblil 971eMeHm — BBIJISTICHHBIN )parMeHT J0-
KYMEHTaINH, KOTOPBIA MOXKET BKIIOUATHCS B
Ppa3IUYHbIe KOHTEKCTHI HECKOJIBKUX JJOKYMEH-
TOB (ITyTEM CCBUTKH Ha Hero). Taxke BaxKHOU
KOHCTPYKIUEH SIBIISIETCS C108APb — CTPYKTY-
pa, cozepkamas Habop nap «KIJII0Y — 3Haye-
Hue». C TOMOIIbIO 3TON KOHCTPYKIIUH B TEK-
CT€ JOKYMEHTAIIMU MOKHO UCTIOIb30BATh KO-
POTKUI KITI0Y 1711 0003HAUEHUSI HEKOTOPOTO
(HEOOMBIIOT0) yUACTKA TEKCTA.

1.2. ABTOMATH3UPOBAHHBII
PE®AKTOPHUHI' B DOCLINE

Pegpaxmopune — 310 iporiecc U3BMEHEHUS
MPOTrPaMMHOI0 KOJa C COXpAaHEHUEM €ro Hc-
MOJTHSIEMOM CEMAaHTHKU, HAITPABJICHHBIN Ha
yIAy4IlIeHHE apXUTEKTYPbl CUCTEMBI, T10O0 Ha
noBblilIeHre unTaeMocTH [8]. Pepaxkropunr
IIMPOKO UCTIOJIB3YETCs B THOKMX METO/IaX pas-
pabotku 1O kax cpecTBO NOAAEPKAHUS KOZIA
U ApXUTEKTYPbI IPUIIOKEHHS B XOPOILLIEM CO-
crosHuu. Takke peakTOPUHT TPUMEHSIETCS
npu pazpadotke CIIII[11, 16], B uacTHOCTH
JUTSI U3BJICYEHUSI OOIINX aKTUBOB M HACTPOU-
KM X UCTIOIK30BaHus. B pabortax [2, 22] 66110
MPEeII0KEHO UCIIOIB30BATh PehaKTOPUHT IS
conpoBoxaeHuss XML-nokymentanuu. B
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3TOM citydae pehakKTOpUHT 0O3HAYAET U3MEHe-
HUE CTPYKTYPBI JTOKYMEHTAIIUU, UMEIOTICH
CrenMaJbHOE BHYTPEHHEE IpeICTaBIICHHUE (B
HACTOSIIIee BPEMS 3TO, KaK MPABUIIO0, Pa3JIiy-
Hble XML-popmaTsl, Takne kak OpenXML
[20], DocBook [24], DITA [17], DRL [5]
U JIp.), C COXpaHEHNUEM BHEIITHETO BU/IA JIOKY-
MeHTOB. B pamkax DocLine ObputH ClipoeKTH-
POBaHBI M peaJIM30BaHbI OTIEpAIH pedaKTo-
puHTa, 00ecIIeYnBaIONINe BIJICIICHUE U Ha-
CTPOMKY MTOBTOPHO MCIOIB3yeMbIX (hparmMeH-
TOB fokyMeHTanuu. Co37JaHHbIE OTIepAINH
MOJKHO Pa3IeINTh Ha TPYIIIIBI, TPEICTABIICH-
HBIC HUXKE.

1. Ilepexo0 k DRL — B 3TO¥i TpyIIre BCero
OJIHA OTIEPAIIHS K OHA OCYIIIECTBIISIET IEPEBO/T
JIOKyMEHTaInH, paspadborannoii B DocBook,
B DocLine.

2. Onepayuu 8vloeneHus KPYnHuvix gpae-
MeHmog mexcma 3aTparuBaloT OOIIYIO CTPYK-
TypY AOKYMEHTAITH U TTO3BOJISIOT CO3/IaBaATh
KPYITHBIE KOMITOHEHTBI TIOBTOPHOTO UCTIONB30-
BaHus. ObecreunBaroT paboTy ¢ nH(popmau-
OHHBIMH JJIEMEHTAMH.

3. Onepayuu  svioenenus HeOOAbUIUX
ppaemenmos mexcma o6ecTIeanBAIOT PabOTy
CO CIIOBAPEM U KATAIIOTOM.

4. Onepayuu HacmpoiKu No8MOPHO20 UC-
NOIb306aHUS UCTIONIB3YIOTCS, €CIIM HYKHO Ha-
CTPOHTDH BO3MOXHOCTH aJTANITAIINN OOIINX aK-
THBOB IOJ] KOHTEKCT UCTIOIb30BaHus. Obecrte-
YUBAIOT pa0OTY C TOUYKAMH PACIIIUPEHHUSI.

OnHako 3TU onepaiuyu He 00eCcTIeYNBAIOT
ABTOMATU3UPOBAHHBIH ITOUCK TTOBTOPSIOIINX-
csl parMeHTOB TEKCTA.

2.0B30P 3AJIAUM TTOMCKA KJIOHOB
1 OBOCHOBAHUE
BBIBPAHHOT'O TTOJIXOJIA

2.1. 0 3AJAYE ITONCKA KIIOHOB

3a/aua movrcka KJIOHOB B IPOTPAMMHOM
obecneuennu (software clone detection) mo-
CBSILIIEHA TTOUCKY TyOITMPOBAHHOTO KO/Ia, KO-
TOPBIiA B JaJTbHEHIIIEM MOKET OBITh YCTPAHEH
npu nomol1uu pedaxropunra [1]. O63op cymuie-
CTBYIOIIMX METO/IOB IIOUCKA KIIOHOB MOKHO
HaiiTu B paboTax[1, 9], a 0630p HHCTpYMEH-
ToB — B [15].

Cpeny OCHOBHBIX ITOJIXO/I0B K TIOUCKY KJIO-
HOB MOYKHO BBIZICTTUTH TEKCTOBBIN, CHHTAKCH-
yeckuit ¥ rpadoBsiif. [TepBbIif OCHOBBIBAETCS
Ha IIOUCKE YaCThIX IOIIOCIIEI0BATEILHOCTEN
CHMBOJIOB, BTOPOI — Ha TIOMCKE ITOBTOPSIIO-
HIUXCSI KOHCTPYKIUH, CO3IaHHBIX C TOMOIIBIO
HEKOTOPOTO sI3bIKa (TTporpaMMupoBanus). Tpe-
TUI TOJIXOJ TPUMEHHUM K CTPYKTypam, Ipe/i-
CTAaBUMBIM B BUJe rpada, u B TAKOM clTydae
3ajJ1a4a TTOMCKa KJIOHOB CBOJIMTCS K TIOUCKY
n30MOopdHBIX oarpagos. CyIecTBYIOT allro-
PUTMBI, UIIYIIIE TOYHBIE KJIOHBL, & TAKXKE aJI-
TOPUTMBI, CIOCOOHBIE HAWTH HEYETKHE COBIA-
JICHHUSL.

2.2. Ob30P NTHCTPYMEHTOB

MBI TpOCMOTPETN OKOJIO TPUALIATH pas3-
JIMYHBIX UHCTPYMEHTOB I10 TTIOUCKY KJIOHOB,
ClIeysl CHUCKY, IpeAcTaBiaeHHoMY B [15]. B
WTOTE MBI BEIOpAJIH ITATh HAUOO0JIee TUITMYHBIX
MHCTPYMEHTOB U paccMOTpenu ux 6oJee 1e-
TaJIBHO.

+ CloneDR [14] HaxoaMT He TOJIBKO TOY-
HbIE, HO 1 OJIM3KHE 10 3HAUEHHUIO KIIOHBI (near-
missduplicates), Tak)ke MOKET UCIIOJIb30BATh-
Cs1 JUIS1 pa3HbIX SI3BIKOB MPOTPAMMHUPOBAHUS
(Ada, COBOL, C, C++, Javau ap.).

+ Duplo [18] mpenHa3zHaueH 115 moucka
JTyOJTMPOBAHHBIX OJIOKOB KO/1a B OOJIBIIHX MPH-
JIOKEHU X, HAMMMCAHHBIX Ha s13bIkax C, C + +,
Java, C#u VB.Net.

» CloneDifferentiator [13] mpoBoauT ce-
MaHTHUYECKOE CPaBHEHHE UCXOAHBIX (paitiioB
Java-nporpamm u siBiIsieTCS pacUIMpEeHHEM
cpensbl Eclipse.

« SDD [23] 103BOIs€T HCKATh HETOYHbIE
KJIOHBI, HE UMEET MPUBS3KH K KOHKPETHOMY
SI3BIKY TTpOTpaMMupoBanust. MTHCTpyMeHT oc-
HOBAaH Ha aJITOPUTME IOoUcKa OIKaRIImX co-
ceneit (N-neighbor search). Hacto BeigaéT He-
MpeAcKa3yeMble Pe3yJIbTaThl TIOMCKA — KIIOHBI
B OJIHOM I'PYyIIIe MOTYT CUJIBHO Pa3InyaThCsl.
SIBnsiercs pacumpenueM miatdopMel Eclipse.

+ Clone Miner [10] — siBiIsieTCSt UHCTPY-
MEHTOM JJI51 TOMCKA KIIOHOB BBICOKOT'O YPOB-
Hs (Higher-Level Clones in Software). Umeet
HU3KOYPOBHEBBIN IPOrPAMMHBII HHTEpdeiic
(3amyck yepe3 KOMaHIHYIO CTPOKY, (aii ¢
BXOJTHBIMH JAHHBIMU U (a1 c pe3yibTaTa-
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MH), YTO JIETKO ITO3BOJISIET MHTEIPUPOBATH €rO
B 11eJIeBOM poekT. O01agaeTr HAabopoM Ha-
CTPOEK, KOTOPBIE MMO3BOJISIOT CYIIIECTBEHHO
HM3MEHHUTD KAUeCTBO BBIJIABAEMBIX Pe3yJIbTa-
TOB MOKCKa (MUHUMAJIbHOE KOJIUYECTBO TEP-
MOB B KJIOHE, TOYHOCTb ITOUCKA, YUET CIICIIH-
aJIbHBIX KOHCTPYKIUH U 1p.). MOXeT mpume-
HSATBCS K «ITIOCKOMY» TEKCTY, UMEET ITOIeP-
JKKY PYCCKOTO SI3bIKA.

2.4. OBCYXXIEHUE N BbIBO/bI

Wtak, Mbl peLIIN UCTIONB30BATh B HALIIEM
HCCIIEOBAHUH AJITOPUTM MTOMCKA KIIOHOB B
«TUTOCKOM» TEKCTE, TaK KaK MPUHSIIN TUIIOTe-
3y 0 TOM, YTO TAKOH MOAX0/1 «B J1006» MOXKET
JIaTh XOPOILIUE PE3YIbTAThl, & IKCIIEPUMEHTHI,
BBINTOJIHEHHBIE C UCMOJIb30BAHUE TAKOTO UH-
CTPYMEHTA, YKAXKYT HAM JaIbHEUIIINHI My Th
pa3BUTHA Hallero uccienoBanus. Tem Ooree,
YTO (haKTUIECKH, HaM TPeOYeTCs CMEIIaAHHBIH
MOAXO/1 — 1akKe IPU MPUMEHEHUH K TEKCTaM,
nmeroiuM X ML-pa3meTky, KpoMe pacro3Ha-
BaHusi XM L-KoHCTpyK1LIMit, HaM HeoOXoaMa
paborta ¢ «IJTOCKUM» TEKCTOM, KOTOPBII Ha-
XOAMUTCS INOO BHYTPU TETOB, TNOO MEKIY Te-
ramu. [Tpu 3TOM MBI HE TTPOCTO OEpEM UITH He
O6epéM Bech TaKOH TEKCT LIETMKOM, HO Hac
MOTYT UHTEPECOBATh OTJEIbHBIE ero (par-
MeHTHhI. [ obecrieyeHus KOPPEKTHOCTU
BBIJIaBAEMBIX PE3YJIbTATOB C TOUKHU 3PEHUS
XML (B namewm ciiyuae — DRL u DocBook)
OBLIO pelIeHO MPOBOIUTH PUIBTPALIUIO Pe-
3yibpTaToB noucka B XML-¢aitnax. Kpome
TOT'0, TTOUCK IJTIOCKUX» KIIOHOB B KOHTEKCTE
DocLine HeobxoauM caMm 1o cebde, Tak Kak
CYLIECTBYET 3a/laua OLIEHKH TPUMEHUMOCTHU
DocLine k nmeroleiics JOKyMeHTaLUU — Lie-
Jeco00pa3HoO MPOBEPUTDH, UMEIOTCS JIU B J10-
KYMEHTALIUU IOBTOPBI, U €CIIU UX MHOTO, TO
toraa npuMenenue DocLine orpaBnano (Beab
JTaHHAsl TEXHOJIOT U ITpeIHA3HauUeHa IMEHHO
JUTSl OpTaHU3AIMH ITOBTOPHOT'O UCIOJIb30Ba-
HUS).

MBI BbIIEMITH CIIEYIOIINE XapaKTepHcC-
TUKU UTHCTPYMEHTOB I10 IIOMCKY KIIOHOB, BaXK-
HbIE C TOYKHU 3PEHHSI HAILIETO UCCIIEAOBAHMSL.

1. Cnocob ucnonvsoganusi: aBTOHOMHBIE
cpenctsa (CloneDR, Duplo, Clone Miner)
U BCTpauBaeMbIe B cpesibl pa3paboTku, Ta-

kue kak Eclipse u VisualStudio (SDD,
CloneDifferentiator). Hac mHTepecoBam aB-
TOHOMHBIE Cpe/ICTBA (HaM JJOCTATOYHO TOTO,
YTOOBI MHCTPYMEHT 3aITyCKAJICS U3 KOMAH/THOM
CTPOKH, UMeJT ObI HAOOP HACTPOEK-TIapaMeT-
POB, a TaKKe, YTOOBI HaM OBLI U3BECTEH (hop-
Mart aitsia, KOTOpbIH BBIAAET PE3yIbTATHI €T0
paboTE).

2. Bo3mootcHoCmb nOUCKA KII0HO8 8 «NloC-
Kom» mekcme. [1ouTn Bce pacCMOTPEHHbBIE
WHCTPYMEHTBI OCYIIECTBIISIOT ITOUCK KJIOHOB
B IIpOTpaMMax, TO €CTh B TEKCTax Ha s3bI-
kax nmporpammupoBanus (CloneDR, Duplo,
CloneDifferentiator), 1 mu60 BooOIIIE HE MTOA-
JIEPKUBAIOT TIOUCK B «TUTOCKOMY TEKCTE, JINOO
MTOKA3bIBAIOT B 3TOM CUTYyaIIMU HEYIOBJIETBO-
puTenbHbIe pe3ynbTatsl (SDD).

3. Kauecmeso naiidennvix Kiono8: «4eT-
KHe» KIIOHBI — pe3yJIbTaThl B OJTHOH I'pyTIIe
KJIOHOB IMOJTHOCTBIO coBmamamoT (Duplo,
Clone Miner), «<HeYETKHE» KIIOHBI — PE3YJTh-
TaThI, HAXOISAIIUECS B OJHOH I'PYIIIIE MOTYT
COBMAJATh HE MMOJTHOCTHIO, HO OJIM3KH TTO
kakoii-to aspuctuke (SDD, CloneDR,
CloneDifferentiator, Clone Miner). MbI perm-
JIV UCTIOJTh30BATh YETKUE KITOHBI, IOTOMY UTO
IBPUCTUKH IS TOMCKA HEUETKUX KIIOHOB B
JTOKYMEHTAIIMU MOTYT OKa3aThCs CYIIeCTBEH-
HO MHBIMH, YeM B ITPOTpaMMax Ha SI3bIKax Mpo-
TpaMMUPOBAHMUSI.

4. Jluyersus na npodyxkm. Hac maTEpECo-
BaJIM IIPOJTYKTHI, IMEFOIINEe CBOOOTHO Pacpo-
CTPaHSIEMYIO JTUIICH3HIO.

5. Ilodoepoicka pyccko2o s3b1ka —BO3MOXK-
HOCTb IIOUCKA KJIOHOB B TEKCTaX Ha PYCCKOM
s3bIKe. Hac, KoHeuHO ke, MTHTepecoBaJI IMEH-
HO Takue cpencTBa. M3 Bcex pacCMOTpPEeHHBIX
MIPOTYKTOB PYCCKHI SI3bIK ITOICPKUBAT TOITh-
ko Clone Miner.

B urore mb1 Be1Opam naket Clone Miner,
KOTOPBII MAKCUMAITbHO COOTBETCTBOBAJT Ha-
MM TpeOOBAHUSIM.

2.5. CLONE MINER

Pasnuynble METObI M TOXO/IbI TO3BOJIS-
IOT HAXO/AUTh TAaK Ha3bIBa€MbIE IIPOCTHIE KIIO-
Hbl. ABTOpBI nHCTpYMeHTa Clone Miner [10]
MpeyIaraioT aHaJIM3UPOBATh FPYIIIBI TPOCTHIX
KJIOHOB (C TOMOIIIBIO METOI0B UHTEJIEKTYaIb-
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HOTO aHAJIN3a TAHHBIX) ¥ 38 CYET ITOTO TTOITY-
yaTh 0OJiee CIIOKHBIE U MHTEPECHBIE IS
TIOJTH30BATENIS PE3YIIbTATHI — KIIOHBI BBICOKOTO
ypoBHs (cTpykTypHble Ki1oHbI Higher-Level
Clones in Software). HoBu3zHoii jaHHOTO MOI-
X071 SIBJISICTCSI KOHIIETIIUS CTPYKTYPHBIX KJIO-
HOB Y IIPUMEHEHUE JIs UX ITOUCKA UHTEIJIeK-
TyaJIbHOTO aHanu3a AaHHbIX (DataMining).

HMucTpymeHT no3BossieT paboTaTh U3 KO-
MaH/IHOM CTPOKH U UMEET CIIeAYIOIINE NTapa-
MeTpbI: paitst (i haiiabl) ¢ BXOJHBIMU JaH-
HBIMU (YKa3bIBaeTCS My Th), Gaiiil ¢ pe3yIbTa-
TaMH IOVCKA, MUHUMAIIBHBIN pa3Mep KIIOHA.
Hampumep, ecnu mocneHuil mapamerp Oyaer
paBeH TPEM, TO B pe3yJIbTaTax Moucka He 0y-
JIeT KJIOHOB, COCTOSIIIIMX M3 OJTHOTO UJTH IBYX
CIoB (TepMOB). Pe3ybTaThl oricka BBIBOJIST-
Cs1 B CIICITUAJILHBIN (haiiiT, KOTOPBINA COACPKHUT
CIHCOK Ipymil KIOHOB. [lepBas cTpoka kax-
JIOV TPYIIIBI KIIOHOB COJEPKUT YHUKAIbHBIN
UIeHTU(UKATOP TPYIIIBI, [UTMHY KJIOHA B TEp-
Max 1 KOJIMYECTBO KJIIOHOB B IpyIIIIe (IIpescTa-
BUTENeH kitoHa). Cienyromue gajaee 7 CTPOK
(Tme n— KoMUYeCTBO KIIOHOB B TPYIIIIE) COMEP-
KaT UHHOPMALIUIO O HAYATHHOW ¥ KOHEUHOMN
MO3UIHSX (TTO3ULIMS — ITO HOMEP CTPOKHU U
HOMEP CIMBOJIA B 3TOH CTPOKE) KaXKI0TO KOH-
KPETHOTO KJIOHA B ICXO/THOM TEKCTE.

B uncTpyMeHTe peanimzoBaHa MoJIepxK-
ka (hopmaTta Unicode, 4TO ITO3BOIISECT IPUME-
HATh MHCTPYMEHT K PYCCKOSI3BIYHOM TOKY-
MEHTaIINH.

MHopmaumon-
HbIV AreMeHT
DRL

Mowuck knoHoB ¢
nomoubto CloneMiner

3. OIIMCAHME ITOXOIA

AJTopuT™M pabOTHI HAIIIETO TTOX0/1A TPET-
craBiieH Ha puc. 1. CHavasna noja»30BaTelb Bbl-
oupaet B DR L-nokymeHTe MHDOpMAITMOHHBIN
3JIEMEHT, B KOTOPOM OH XOY€ET UCKATh KIIOHBL.
Ecnm nmeeTcst 0ObIUHBIN TEKCTOBBIN IOKYMEHT
1 CTOUT 3aJ1auya OLEHK! IPUMEHNMOCTH TEX-
noyioruu DocLine, unu umeercst DocBook-
TEKCT, B KOTOPOM €IE HE BBIACIIEHBI TOBTOP-
HO HCIIOJIb3YEMbIE KOMIIOHEHTBI U OTCYTCTBY-
eT DRL-pa3meTka, To KO BceMy TAKOMY TEK-
CTy IPUMEHSIETCS OoTiepaIus pe)aKTOPUHTA
«ITepexon k DRL». B pe3ynbTarte BoIIOIHE-
HUSI 3TOM OTIepaIiy MOSIBIIIETCS HH(DOpMAIIU-
OHHBII 3JIEMEHT, B KOTOPBII BXOJIUT BECh TEKCT,
1 B HEM yXKE€ MOKHO UCKATh KJIOHBHI. [lanee
BBIOPAHHBIN HHPOPMAIIMOHHBIH 3JIEMEHT 3a-
MACHIBAETCS B OT/ACTBHBIN (Paiil, KOTOPBIHA
nonaércs Ha Bxo Clone Miner. [Tocreaamii
BBIIAET pe3YJIbTATHI, KOTOPBIC (PMITBTPYIOTCS,
YTOOBI CTATh KOPPEKTHBIMU C TOUKHU 3PEHUS
DRL u DocBook — mouck «miockux» Kiro-
HOB MOET HApyIHUTb XM L-cTpyKTypy no-
KYMEHTA U BBIIATh HEKOPPEeKTHbIE XM L-KOH-
CTPYKLHU.

[anee monp30BaTENIO IPeIaracTcs Bbl-
TIOJIHUTH OJTHY U3 CIEIYIOIINX ONepalliii pe-
¢dakTopunra — «BeiaeuTh B UHGOpMAITMOH-
HBIH 371eMeHT» (rpynma 2 onepauuii pepaxto-
punra DocLine) nm u « BeiaenTs B 371eMeHT
croBaps» (rpymra 3 orepariuii peakToprH-

dunbTpaums

pesynbTaToB

PedakTopuHr

~

~

HoBbIln
AneMeHT
crnosaps

HoBblii
VHopmaum-
OHHbIV 3NeMeHT

Puc. 1. Cxema moaxona

34 O©KOMIIBIOTEPHBIE MHCTPYMEHTbBI B OBPA3OBAHUMU. Ne4, 2012 r.



Ilouck knonoe npuped)amnopuuee MeXHUYeCKOil ()OKy.WC)IlIﬂ(ll/ﬂlu

ra DocLine). [IpumeneHne nepBoii oneparim
1L1eJIecCO00Pa3HO B TOM clydae, KOrJa B KIIOHBI
TToTIaJT OOJIBIIION (PparMeHT TEKCTa, IIPUMEHe-
HUE BTOPO — eciIi HaliIeH MHOTOKPATHO TTO-
BTOPSIOIMINICS HEOOIBINOH (PparMeHT TeKcTa
(xax mpaBwmito, 1-3 cinoBa). B pe3ynbraTe BoI-
MTOJIHEHMSI 3TUX OIEepaIuii BCe BXOXKIACHUS
KJIOHOB B JIAHHOM TpyIie OyayT 3aMeHEHbI
CChUTKaMU Ha BBIJICTICHHBIH 2JIEMEHT, & CaM BblI-
JIEJIEHHBIN 3JIEMEHT OyJIeT BEIHECEH B OT/ICIb-
HOE OIHCaHHUE.

ABTOMaTHUeCKas QUIbTpaIUs pe3ysibTa-
TOB, MTOJIY4E€HHBIX MTOCIIEe PA0OTHI HHCTPYMEH-
ta Clone Miner, HeoOXxouma Jij1s IpeIoCTaB-
JIEHUSI TIOJIB30BATENIO TOBKO KOPPEKTHBIX
DR L-k11oHOB. Eciy KJI0H SIBISIETCSI HEKOPPEK-
THBIM ¢ TOUKH 3peHnss DR L, To Hamr anroputm
MIBITAETCS BBIIETIUTh B HEM MaKCHUMAaIlbHBIE
KOPPEKTHBIE 3JIEMEHTHI (YUUTHIBAS IPEBOBU/I-
Hy10 cTPYKTYpy XML). B HEKOTOPBIX cityua-
X 9T0 MOXkeT ObITh ofiH DR L-anement (mm
HECKOJIBKO MOAPS UTYITUX 3JIEMEHTOB, SIBJISI-

IOIIUXCS «OPAThSIMI» C TOUKU 3peHust XML-
CTPYKTYPBI), OT KOTOPOT'O MbI OTOpAaChIBAEM
HEKOPPEKTHOE HAYAJIO U/WITA HEKOPPEKTHBIH
XBOCT. B 6oJtee clioKHbBIX clTyvasix, Koraa oT-
OpachiBaeMble HAUAJIO U/WIIA XBOCT TAKKE CO-
JiepKaT CyIIeCTBEeHHbIE KOHCTPYKIIUY (HAIIPH-
Mep, 3TIEMEHTHI HAXOASATCA HA OHOM YPOBHE
BIIOKEHHOCTH C TOUKH 3peHnsd XML, HO nme-
10T Pa3HbIX POAUTENEH), U BbIIETIEHUE TOIBKO
TIEPBOTO BAJIMTHOTO (hparMeHTa TEKCTA CITUIII-
KOM PacTOUMTENbHO, IPUXOAUTHCS pA30UBAThH
JTAHHBIN 3JIEMEHT Ha HECKOJIbKO BAIMIAHBIX
DRL-dparmenToB. B penkux cirydasx KIIOH
WTHOPHUPYETCA KaK HE3HAYAIIHI.

4. OIIMCAHUME PEAJIM3ALIMHA

ITpennoxkeHHbIN MOAXO/T OBLT peAIN30BaH
cpencrBamu Java/Eclipse u nHTErpripoBaH co
cpenoit DocLine. Ha puc. 2 npeicraBiieHO
okHO pemakTopa DocLine, mo3Bossiroree 3a-
MyCTUTH OTIEPAINIO TOUCKA KJIOHOB 715 BBI-

& Java - TestFromMisha/TestCore.dr - Eclipse SDK

File Edit Mavigate Search Project Run DRL  Window Help

lei-Lals-0-@- |88 [®cF-[8-5 - &~

- |] Export to HTML Export to FDF  Yalidate

5 pac 2

]_ |=| tmpFile4CloneFinding. txt ‘] = InputFiles. txt 1 =riml

- i Uferxml 0" encoding=

i
=

1= TestFromMisha

?g Hler] | @ TestCore.drl £3 |d| TestCore2.drl ‘] = lala.txt

"http://math. spl

#-[= Input
~|d| TestCore.drl
~|d| TestCore2.drl

|d] TestProductDocument
Show In

Alt-+5hift-+w

3 ;tClones refid" -infelemid -= - "MyNewInfE14Ts¢

:fid" infelemid = "new element id"></d:Inj

165 - IONRIDYMTE - TenedoH </paras

:fid” -infelemid = "new element id"

Cut Cirl-+x

Copy Ctrl+C

Paste Chrl-+v

Shift Right

Shift Left

Run As »
Debug As »
Profile As 3
Team 3
Compare With 3
Replace With »

IR 3
></d:InfElemRef>

ent"»><d:Nest

"number ¢

Bu =afop Mepa:</para>

Preferences...
Insert Template
Refactor

Gu mafopa noMepa:</para>

TestClones"><

ar

2§ </d:Nest>
27 </d ement>
2Z«/d:DocumentationCore>

Search directory ref
Replace with InfElemRef
Rename

41

Handle DIff With Another Inf Element —]

ﬁ"_ Problems (ﬂ" Javadoc |,|_(;-‘) Dedaration r’§_| Task List 22

Find dones in InfElem

Sing, [

| FEPESIR A

Puc. 2. Be130B onepaiiiy o mouckKy KJIOHOB
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r@ TestCore.drl 23\@ TestCore2.drl ] =T

1 ?xml version="1.0" ="UIF-8" 72 z
Zl«d: DocumentationCore x "http://docbook.org/ns/dochook™ -xmlinzs:d="http://math. spl
3 <d:InfElement -1d = "phone" nams = "phone_name">
4 <book>
= <chapter>
g <title>connection</title>
) <d:InfElemBef id = "MyNewInfEl4TestClones_refid" infelemid = "MyNewInfE1l4Tg¢
2 <d:InfElemRef i = -"new_element refid"-infelemi = ”:ew_e'_err.e:t__d"><;"d:In:l
E <d:Nest : = -"connection™>
1C <para>CymecTEyRT creOypmyve cnocofH nomrmoeuTe  TenedoH:</para> B
11 </d:Nest>
nfElemRef -id new ent refid” -infelemid -=-"new e
</chapter:>
< /book>
</d:InfElement>
<d:InfProduct 1d = "example id" name = "example name"> E‘
4] I [+]

r[z_-, Problems r@ Javadoc (@ Dedaration [,@ Task List [\Z—‘, Tasks rﬁ Dodline dones 2@\

E-Text: ™ <d:InfElemRef” found 3 times.
[TestFromMisha,TestCore.drl:8. 1-8.22
[TestFromMisha,TestCore.drl:7.1-7.22
- [TestFromMisha,TestCore. drl: 12.1-12,.22
i <d:InfElemRefid = new ent_refid” infelemi 2= =
[TestFromMisha,TestCaore, drl: 12, 1-12,92 Extract as new InfElem
fTestFromMisha,/TestCore, drl:8.1-8.92 Extract as new DictElem

L

Puc. 3. PaGora ¢ BbIIeJIEHHBIMU KIIOHAMUA

b TestCore.drl &% [d] TestCore2.drl | |d] TestProductDocumentation.drl | ol |
l?xml version="1.0" encoding="UIF-8"7> z_
Z2lkd:DocumentationCore ockbook.org/n=s/dockbook"” "http:// =rH
3 <d:InfElement hone_name">
4 <book>
5 <chapter>
6 <title>connection</title
fi <d:InfElemRef
g =-"new ele
£ <d:Nest 1
14 <para>CymecTEYRT cHenynmve cnocofu nonrmoeuTe Tenedom::</parar>
11 </d:iNest>
12 <d:InfElemRef "new_element_refid"” r_element_id"></d:Inf
13 </chapter>
14 </books B
15 </d:InfElement>
16 <d:InfElement "example 1" "example_l1 name">
17kpara>
1ZCollaborative learning is a set of wvarious approaches in education that involwve joi
191t opposed to the traditional 'direct transmission' model, in which learners are ag

2 1Mindmg used in C5CL.

i Extracts selected fragment into new InfElement - >

ZZWe ald ng Comapping wh

2 3le /pars Mame of new InfElement:

24 <

B gl Id of new InfElement:

2E[<paraX Id of new InfElemtRef:

Z27Mind education arej

ZZthey ¢ ly proved '.Jsef'.z
o s

Ok || Cancel l #

- Text: ™ <d:InfElemRefid = "new_element_refid” infelemid = "new_elemen...” found 2 times.

- fTestFromMisha/TestCore.drl:5, 1-8,92
[TestFromMisha TestCore.drl: 12,1-12,92

Puc. 4. COSZ[E[HI/IC Ha OCHOBE I'PYIIITbI KIIOHOB HOBOT'O I/IH(I)OpMaI_[I/IOHHOFO QJIEMEHTA
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JIEJICHHOTO MH(POPMAIIMOHHOTO 3JIEMEHTA.
Ecm B DRL-TekcTe BoIzeeH He nHpOopMaIu-
OHHBIH 3JIEMEHT, WJIK HH(GOPMALIMOHHBIH 3J1e-
MEHT BBIZIEJICH HE ITOJIHOCTBIO, TO JAHHAS OT1e-
panus Oy/1eT HEaKTUBHOM.

ITocne BbI30Ba onepalyy MOUCKa KIIOHOB
B HIDKHEH YaCTH 9KpaHa MOSsBIISIETCS HOBAS
Bkiaaka «DocLine clones» (cM. puc. 3), koTo-
pasi COOepKUT IBYXYPOBHEBOE JIEPEBO C pe-
3yJIbTaTaMHU MoUcKa KJI0HOB. [lepBbiit ypoBeHb
COJIEPYKUT KPATKOE OTTMCAHNE KAKIOW Hal/IeH-
HOH IPYIIBI KJIOHOB (TEKCT KJIOHA, KOJIMYe-
CTBO TEPMOB B KJIOHE, KOJIMYECTBO ITPeJICTa-
BUTEJIEH TAHHOTO KJIOHA), BTOPOH YpPOBEHB
COZEPKUT MOJIHBIN CITMCOK PEACTABUTENICH
JTAHHOM TPYNIIBI KIIOHOB BMecTe ¢ MH(popMa-
1yel 00 UX MeCTOHAXO0XK/ICHUH B TEKCTE.

ITpu oOpaiieHny K KOHKPETHOMY TpesICTa-
BUTEIIIO TaHHOM I'PYIIIBI KIIOHOB (IBOMHOM
IETYOK MBIIITBLU HA 3JIEMEHT JiepeBa BTOPOTO
YPOBHSI) €ro CofiepKaHUe MOICBEYNBAETCS B
DRL-penakrope (ImoacBeYrBaeTCss UMEHHO
JIAaHHBIM TpeACcTaBUTENb Trpymmbl). Ecnn
T10JIb30BATEIIb PELINUT, YTO OH XOUET BbIICIUTh
BCIO TPYIIITY KJIOHOB B OOIIMI aKTUB, TO OH
MOJKET BBI3BATh BCIUIBIBAIOIIEE MEHIO (TTPABBIiA
LIETYOK MBIIINHA 3JIEMEHT JepeBa MEePBOTO
YPOBHS$) [T JAHHOU TPYIITHI KJIOHOB. Beruibl-
BaloIIlee MEHIO COJIEPIKUT JBA BUA TEHCTBUIA:
«BoIenuTh B HOBBIN HH()OPMAIIMOHHBIN 3J1e-
MeHT» (nyHKT MeHI0 «Extract as new
InfElem») u «BpIaeauTh B HOBBIH 3JIEMEHT
cioBaps» (MyHKT MeHIo «Extract as new
DictElem»).

JIaHHBII BBIOOD MPeI0CTaBIIEH ITOTH30BAa-
TEJTIO, JIJIS1 TOTO YTOOBI OH MOT PELINTh, KAKO-
ro poja 001N aKTUB JOJKEH MOSIBUTHCS B
CHCTEME — HOBBI MHPOPMALIMOHHBIH 3/IeMEHT
WJIX HOBBIM 3JIEMEHT CJIOBAPSL.

[Tocne BbI30Ba 1100011 M3 3TUX ONepanuit
OTKPBIBAETCSI COOTBETCTBYIOIIEE MEHIO, IIPE-
JIararolee BBeCTH HACHTH(DUKATOPHI CO3/IaBa-
emMoro 3yieMenTa (cMm. puc. 4). Jlanee aBroma-
TUYECKHU BBITOJIHSETCS paboTa IO CO3aHUIO
HOBOT'O 3JIEMEHTA U MPOU3BOJIUTCS 3aMEHA
BCEX KJIOHOB CChUIKAMU Ha 3TOT HOBBIH 3J1€-
MEHT, a TAaK)Ke OOHOBJISIETCS CITUCOK KJIOHOB B
okHe «DocLine clonesy.

5.9KCITEPUMEHTBI 11O OLIEHKE
IOPEKTUBHOCTU IMMOAXOJA

st orieHkH 3(h(heK THBHOCTH TIPEITOKEH-
HOTO NOJIX0/a ObLT BEIOPAH AaHTIIOS3bIYHBIH 10-
KYMEHT, OTHOCSIIIIMICS K TPOEKTY C OTKPBITHIM
ncxoaHbM kojioM VaadinTrac, KoTopbIi 1mo-
CBSIIEH CO3TAaHUIO MHCTPYMEHTOB /IS pa3pa-
OOTKM BEICOKOKaueCTBEHHBIX Web-Tprtoske-
Huii [21]. JaHHBINA TOKYMEHT SIBJISIETCS OTIH-
CaHMeM BBITTYCKOB (release notes) Habopa rmoc-
JIeIHUX Bepcuil mpoayKTa (100aBIeHHBIX HO-
BBIX BOBMOYKHOCTSIX M U3MEHEHHBIX CTAPBIX).
JaHHbII JOKYMEHT MpEeACTABIICH KaK B BUJIE
«IUIOCKOTO» TEeKCTa, Tak W B (opmare
DocBook, 1 aBisieTcst JOCTaTOYHO OOJIBIITIM
(pdf-Bepcus, creHeprpoBaHHAs Ha OCHOBE
DocBook-nipencraBiennsi, coctasiser 53
cTpanuipl). Hanuune copepxaTenbHBIX
DocBook-mpumMepoB 1o3BoIIsIeT MpOBEPUTH
3(p(heKTUBHOCTB MPETIOKEHHOTO HAMH TIOIXO-
na Ha XML-tekcrax.

JoxymMeHT cofiepkuT O0IbIIOE KonYe-
CTBO ITOBTOPSIFOIINXCS )parMeHTOB: HAIIl UH-
CTPYMEHT, TPUMEHEHHBIN K «ITOCKOW» BEP-
CUH, OOHAPYKWI 73 TPYIIIBI KJIOHOB.

Hamee mb1 uiccinenoBanu 10 pparmeHTOB
3TOr0 IOKYMEHTA 0OBEMOM I10 2—3 CTPAHUIIBI.
Kaxnprit pparMeHT mpoBepsiIcs C TOMOIIBIO
MHCTPYMEHTA KaK B BUJIE KINTOCKOTO» TEKCTA,
Tak 1 B popmate DocBook. [Tomydyenusie pe-
3yJIbTAThI CPABHUBAIIUCH, BO-TIEPBBIX, TIOMAP-
HO (st «r1ockoi» u DocBook-Bepcnit gpar-
MEHTAa), & TAKKE C OOBIYHBIM, KPYUHBIM» T1O-
MCKOM KJI0HOB. [ToCKOITBKY (hparMeHThI ObLTH
HEOOJTBIIIIMU, TO HETPYIHO OBUTO «BPYUHYIO»
HAWTH BCe 3HAYMMBbIE KJIOHBI (B cITy4ae, Koraa
JIOKYMEHTBI OOJIBIIINE, 3TO CTAHOBUTCS CEPbh-
€3HOHU ITpo0OIIeMON).

B «mmockux» gpparmMeHTax HaI HHCTPY-
MEHT HAIIEN BCe 3HAUMMbIE KJIOHBI, OJTHAKO,
pe3yabTathl ero paboTsl Ha DocBook-TecTax
OBLIM HEOJTHO3HAYUHBI.

1. Bb110 Ha#iIGHO MHOT'O IPYII KIIOHOB,
COCTOSIIUX U3 Mapbl TETOB U CIOBA MEXIY
HUMHU, Haripumep, <title>params</title>. Oye-
BUJTHO, UTO TAKHE KIIOHBI MATIOCOIEPKATETb-
HBbI C TOYKH 3PEHUS 38/1a41 TOUCKA IOBTOPOB
B TIoKyMmeHTauuu. Kpome atoro, paznnuHsie
CPYIIIBI KHOTAA COJIEPKAIIA B TOYHOCTH OJTH-
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HAKOBBIE KJIOHBIL, YTO MPOU3OIILIO U3-32 TOTO,
YTO UCXOHO KIIOHBI PA3JIMYAIIUCh, HO ITOCIIE
(uIbTpaLiy CTAIM OJUHAKOBBIMHU. B 11emom,
IIPU HAJIMUMH 73 coAepKaTeNbHBIX IPYIII KJIO-
HOB B JIJAHHOM TEKCTe (HATIOMHHUM, €0 00BeM
COCTaBJISIET 53 CTPAHUIIbI), TPUMEHEHWE Ha-
1IEro MHCTPYMEHTA BbIIalIo oKoJio 120 Hecy-
IIECTBEHHBIX IPYIII KOHOB.

2. Pa cyniecTBYIOIIMX B JOKYMEHTALUI
MOBTOPOB, HAIICHHBIX «BPYYHYIO», @ TAKXKE
MIPU AHAITN3E «IIOCKOTO0» TEKCTA, ObLT HE HAl-
JieH B cooTBeTcTBYIomux DocBook-tecrax:
HEI0CTABAJIO MHOI/IA LEJbIX IPYII, a TAKXKe
KOJINYECTBO KJIOHOB B HEKOTOPBIX Ipynmax
OBLIIO MEHBIIINUM, YeM B IEHCTBUTEIHHOCTH. B
1Ie7IOM OBLITO MOTEPSIHO OKOJ10 1/3 moBTOpSitO-
muxcs GparMeHToB. DTO MPOUCXOANIIO, KOT-
Jla TPaHULA TOBTOPSIOLIErocs (pparMeHTa He
coBmajana ¢ rpaHulleii oObeMITIONEel ero
XML-koHcTpyKumu. B aTom ciydae anroputm
dunpTpauu odpe3aeT parMeHT CaeBa UiIn
crpaBa (UJIU U CJIEBa, U CIIpaBa) 4O MaKCH-
MaJIbHOM IO JUTMHE MOCIIEA0BATEIIBHOCTU KOP-
pekTHbIX XML-KOHCTPYKUUM, OJTHOCTBIO
BXOJISIILUX B HETO.

6. BAK/IIIOYEHUE

B nanHoif paboTe npeacTaBiieH aNropuTM
JUTSI TIOUCKA KJIOHOB B XM L-nokyMeHTanuu,
OCHOBaHHBIM Ha UHCTPYMEHTE MTOUCKA KJIIOHOB
B «1m1ockoM» Tekere Clone Miner u uiee pe-
¢axTopunra XML-mokymMeHTaImu. AJroput™
peammzoBaHt B cpene Java/Eclipse u unterpu-
pOBaH co cpenoit pazpaboTKU JOKYMEHTAIH
DocLine. Takke BbITToIHEHA antpobaIus pas-
pabOTaHHOTO UHCTPYMEHTA.

CieryeT OTMETUTD, UTO PE3YIbTATHI, U3-
JIO)KEHHBIE B JAaHHOH paboTe, ABIISIIOTCS, BO
MHOT'OM, JIUIIIb TIEPBBIM IIIATOM B IPUMEHEHU U
METOJOB MONCKA KJIIOHOB B MPOTPaMMHOM
obecrneueHnu 715 TOUCKA TOBTOPSIOIIUXCS
(hparMeHTOB B TEXHUYECKOW TOKYMEHTAIINU.
[TockombKy cymecTByeT OOJTbIIIOE KOTMUECTBO
BAPHUAHTOB PELICHUS TAHHOM 33]Ja4l, MHOTHE
13 KOTOPBIX BECbMA TPYAOEMKH, B paMKaXx JaH-
HOT'O MICCIIETOBAHMS MBI TIOCTaBUIIH ce0e 3a-
Jlady TIOJTYYUTh UH(DOPMAITUIO JIJIS1 YTOUHEHHMSI
JATbHENIIINX UCCIIETOBAHU.

I pemtoskeHHBIH MOIX0/T TOKA3AJI XOPOIITHEe
Pe3yAbTATHl MPH MOUCKE MOBTOPSIOUIUXCS
(hparMeHTOB B OOBIYHOM, «IIJIOCKOM) TEKCTE.
OnHako ero ucrons3oBanue 47151 XM L-TekcToB
MIPUBOJIUT MOKA K MOTEPE 3HAUMMBIX PE3YJIb-
TATOB, a TAKXKE K OOJILIIIOMY KOJTUIECTBY JIOXK-
HBIX Cpa0aThIBAaHUH. DTO MPOUCXO/INT, T1AB-
HBIM 00Pa3oM, U3-3a TOTO UYTO PUIbTPALIHS
PE3YIBTATOB MPE/ICTABIICHHBIM B PA0OTE CIO-
CcO0OM OKa3aJI0Ch HE BITOJTHE YAAYHOM: MOJIAEP-
)kuBaTh XML-KOPPEKTHOCTh MOJYYEHHBIX
Mocyie TTIOMCKa KJIOHOB PE3yJIbTATOB HYKHO
0oJ1ee CII0KHBIM CIIOCOOOM, He TePSIst PU 3TOM
«TEKCTOBOM MOXOXKECTI» PPArMEHTOB TEKCTA.

Kpowme Toro, cTano noHSITHO, YTO HEOO-
XOJIMMO TIPEIOCTABUTH MOJIB30BATENIO OoJIee
Pa3HOOOPa3HBIH CIIEKTP aBTOMATU3UPOBAH-
HBIX OTIepaIVii Hal TOTYy4YeHHBIMH TPYTITaMHU
KJIOHOB:

— yJaJIeHue TPYIIITBI KIIOHOB U3 CIIHCKA;

— yMeHbllIeHre/yBeTnueHUE KJI0HA;

— pazjeneHue OJTHOTO KJIOHA HA HECKOJIb-
KO (OBIBAET MOJIE3HO C CEMAHTUUECKON TOUKHU
3pEHUs).

Tpebyer Takke OTJETTHHOTO UCCIIETOBAHUS
3a/1a4a MOMCKa HEYETKUX KIIOHOB, IIOCKOJIBKY,
KakK MoKasajdu HAallu UCCIEAOBAHUS, TAKUX
KJIOHOB B IIPOMBIITIEHHOHN TOKYMEHTAITIH JI0-
CTATOYHO MHOTO. TYT BO3MOXKHBI PA3TTUIHBIE
MOJIXO/IbI — OT MPOCTHIX METOAUK, UCIIOTb3Y-
IOIIUX PE3YIbTATHI IOUCKA CTPOTUX KIIOHOB,
JIO CO3/TaHMSI PA3TMYHBIX IBPUCTHK ITOXOXKE-
cT» GparMeHTOB TEKCTA, PACIITUPSIIONINX pe-
3yJbTATHI IOUCKA (Ceuac BO3MOKHBI JIUIIIh
JIBA 3HAYECHUS — COBMaAaeT/He coBnaaaer). Ha-
MIpUMeEP, BOZMOXKEH BAPUAHT ITOMCKA HEUETKIX
KJIOHOB T10 11a0JI0HY, KOTOPBIH co3aaéTcs my-
TEM aHAIN3a TOKYMEHTOB C IIOMOIIbIO MHCT-
PYMEHTA IMOUCKA CTPOTUX KJIOHOB. BoT nmpu-
Mep TAKOTO MA0JIOHA, CO3IAHHBIHN MPY aHATU-
3¢ mokymenTa [21]: «The following changes
have been made to the * code since the 1.*.*
release.» MecTa moAcTaHOBOK 0003HAYEHBI C
TTOMOIIIHIO CUMBOJIA <.

Taxxe nMeeT cMbLI pa3paboTaTh YHUBEP-
CaJIbHBIM MHCTPYMEHT JIJIs TOMCKA KJIOHOB B
TEKCTaX, pa3MeTKa KOTOPBIX BBIIOJHEHA IO~
mynspHbiIMu XM L-hopMaTaMu, TAKUMH KaK
DocBook [24], DITA [17] 1 HEeKOTOPBIMH JIPY-
TUMU.
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Ilouck knonoe npuped)amnopuuee MeXHUYeCKOil ()OKy.WC)IlIﬂ(ll/ﬂlu

O)IHaKO H€06XO):[I/IMO OTMCTUTD, UTO, HC- 3aThb CYHICCTBEHHYIO ITIOMOIIb ITPpKU aHAJIU3€
CMOTpsA Ha YKa3aHHBIC HEAOCTATKH, HHCTPY- HpOMBIHIJ'ICHHOfI JOKYMCHTAIlMX HA HAJTHIUEC
MCHT, HpeHCTaBHeHHBIfI B I[aHHOfI pa60Te, ITOBTOPHO UCIIOJIE3YCMbIX (l)paFMeHTOB.
JaX€ B TCKYILIEM COCTOSAHNHA crocoOeH OKa-
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Abstract

One of he key issues of reuse management of software documentation is a finding duplicated
document fragments. It is important when we apply reusable approaches to existing
documentation. In turnitcan be done under documentation revision: it appeared, the volume
of the documentation was big, and there were a lot of problems in maintenance. We consider
XML documentation because this is mainstream in technical documentation development
now. We offer to use software clone detection technique for finding document duplicated
fragments. As a basis clone detection tool we used Clone Miner. We present also a tool that

implements of the approach we offered.

Keywords: software clone detection, software product lines, documentation reuse,

variability management.
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