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MeTop Diff onsa nmnnemeHTauMm cTteka OTMeHbI
HegaBHUX AeUCTBUU Nnonb3oBaTtens

Paccmotpens! Hanboee MOMyISpHBIC B HACTOSIIEE BPEMS NMATTEPHB IMITIEMEHTAINH CTEKa
OTMEHBI HellaBHUX JeiicTBuii Memento u Command, npoaHaaIM3MpOBaHbl MX JOCTOMHCTBA U
Henoctatku. Ilpemioxken meron Diff, B koTopoM coueTaroTcst npeuMyIecTBa 0003HaUCHHBIX
MaTTEPHOB C IPOCTOTONH M YHHBEPCAIBHOCTBIO peann3anud. JIaHHBII METOJ MpOBEpeH Ha
MpaKTHKE IPH Pa3paboTKe BU3YaIbHOTO peakTopa rpadoB MaXTHBIX BEHTUIIMOHHBIX CETeH I
UX [1apaMeTPOB, a TAK)XKE B APYTUX MOJOOHBIX NPUIOKEHHAX. JJokazaHa ero 3¢ eKTUBHOCTS 110
TaKUM KpUTEPUsIM, Kak ObICTPOAEHCTBYUE, pacX0/ IaMsTU, TPYJ03aTPaThl HA PEAIH3aLHIO.

Po3rsiHyTO HalimomysspHilIl HA JaHUI 4ac MaTepHU IMIUIEMEHTAlil CTeKy BiJMiHH HeELIo-
naBHix niit Memento Ta Command, mpoaHasni3oBaHo iX MO3UTHUBHI Ta HEraTHBHI BIACTHBOCTI.
3anpornonoano meron Diff, B skomy MmoeHaHO MepeBard 03HAYCHUX MMATEPHIB Ta MPOCTOTA 1
yHIBEpCabHICTh peaiizaiii. JlaHnit MeToa NMpakTUYHO MEPEBIPEHO TiJ Yac pO3pOOKH Bizyallb-
HOTO pefakTopa rpadiB MIAXTHUX BEHTWIALIHHUX MEPEX Ta iX MapaMmeTpiB, a TAKOX B IHIIAX
noiOHUX mporpamax. JloBeieHO Horo eeKTHBHICTh 38 TAKUMH KPUTEPISIMH, SK HIBHUIKO/IIS,
CIIOYKMBAHHS T1aM’SITi, BATPATH Ha peaji3allito.

Knwuegwvie cao6a: suzyanbhoe pedakmuposanue, Cmexk ommeHsl, cpaguueckuti unmepgetic.

B GonibIMHCTBE COBPEMEHHBIX MPOTrpaMM, PEATU3YIOUIMX HICOIOTHIO BU3Yaslb-
HOT'O PEAAKTUPOBAHMS MOJIEIIEN JAHHBIX, UCIIOIb3YETCSl KOHLETILUS CTEKa OTMEHBI
HEJIaBHUX JICHCTBHIA MOJB30BATENA. JTO 3HAYUTEIHHO OOJIETYaeT peJakTupoBa-
HUE, TaK KaK C IOMOIIbIO0 TAKOT'O CTEKA MOJIb30BATENIb MOXKET JIETKO OTMEHUTH
omnboYHbIe IeHCcTBUS. B HacTosIIee BpeMs CTaHAapTHBIM MOJIX0A0M K pean-
3alU¥ JaHHOW (DYHKIIMH SIBJISIOTCS JBa MATTEPHA MPOEKTHUpOBaHUs, Memento
(«Xpanutenb») u Command («Komanna»), ¢ pa3iuIHON TPYIOEMKOCTBIO peaju-
3a1n ¥ A(GEKTUBHOCTHIO UCTIONB30BaHUS PECYpCOB KoMmbroTepa [ 1, 2].
[TarrepH Memento ocHOBaH Ha MOLIArOBOM 3allOMUHAHUU COCTOSIHUM pe-
JAKTUPYEMOW MOJEIHN MOCIIE KaXI0T0 BBIIIOJHEHHOI'O MOJIb30BATEIEM JEHCT-
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Bus. Ero peannsanus oObIYHO TOCTaTOYHO MPOCTAa M UMILJIEMEHTUPYETCS TO-
CpPEeACTBOM IOJIHOM CepHaIn3aliy MOJIENIN B ONHAPHBIN apXUB, KOTOPBIi 3aTEM
IIOMENIAETCS B CTEK COCTOAHMM. J[pyrMM MPEeUMyIECTBOM JaHHOIO MaTTepHa
SBIISICTCS IPOCTOTA BOCCTAHOBJICHHUS JTFOOOTO COXPAHEHHOTO COCTOSTHHSI MOJie-
I B JIIOOOH MOMEHT BPEMEHHM (uUepe3 Jecepualln3aliio COOTBETCTBYIOLIETO
apxuBa).

Ha puc. 1 (cM. BKJIeHKy) npeacTaBiieHbl CXeMbl padoThl MaTTepHa Memen-
to. ITpu kaxxa0M U3MEHEHUH MOJIENH JAHHBIX IIPOMCXOIUT MOMEIIEHNE HOBOTO
COCTOSIHMSI B CTE€K OTMEHBI (puc. 1, a). [Ipu aToM yKkaszaresnb cTeka MO3UIUOHU-
pyeTcs Ha aKTyaJlbHOE€ B JAHHBI MOMEHT cocTosiHMe Monenu. Ilpu Beimosn-
HEHUH Mojb3oBaresaeM KoMaH el oTMeHbl (Undo) mpoucxXouT cMeleHne yKa-
3aTess CTeKa Ha OJHY MO3HUIMIO «BHU3» U BOCCTAHOBJIIEHHE COCTOSTHUS MOEIN
1o JaHHOMY UHAEKCY (puc. 1, 6). COOTBETCTBEHHO MPH BBHITOJIHEHUH KOMaHIbI
nosTopa (Redo), ykaszarens cTeka cmeniaeTcst Ha OHY HO3HUIHUIO «BBepx». Ecin
B KaKoOH-TuOO MOMEHT BPEMEHHU IOJIb30BATEIb BBIOJHUT PEIAKTUPOBAHUE
MOJIETH, TO BCE COCTOSIHMSI CT€Ka OTMEHBI, HAXOMSIIUECS «BBIIE» TEKYILIETO
yKazaress, OyyT nepe3anucabl TEKyIIUM COCTOSTHUEM MOJEIHU JIaHHBIX.

[Tpumep popmupoBanus cTeka c IpUMEHEHHEM NaTTepHa Memento npuBe-
neH B Tabin. 1. [[nst HarfmssqgHOCTH B KaueCcTBE MCXOJHBIX JAHHBIX B3ST MPOU3-
BOJIBHBIN KOPOTKHI TEKCT HA aHTIIMICKOM si3bike. Kak BuHO 13 Tabu. 1, riiaB-
HBIM HEJIOCTaTKOM mnaTtTepHa Memento siBisieTcs OobIol 00beM noTpediise-
MO TaMATH, TaK KaK KaKI0€ COCTOSHUE MOJENHU JOJDKHO OBITh COXPaHEHO
3aHOBO, HE3aBUCUMO OT TOI0, HACKOJBKO 3HAYUTEIILHO OHO HM3MEHMIIOCH B
pe3ysibTaTe NeHCTBHI TOJB30BaTeNsA. st TOro 9TOOBI YMEHBIIUTH PacXo]l
MaMsITH, YaCTO UCIOJIb3YETCs CKATUE CEPUAIM3UPOBAHHBIX APXUBOB U UX pac-
MaKOBKa MPH JIeCEPHATU3AINH, HO 3PPEKTUBHOCTH TAHHOTO CITOCO0a CyIIecT-
BEHHO 3aBUCHUT OT HCIIOJIb3YEMOI'0 ajirOpUTMa CXKaTusi, 00beMa U CTPYKTYphI
nanubix. [losTomy marrepH Memento nienecooOpa3Ho UCHONIB30BaTh B CHCTE-
Max, B KOTOPBIX Ka)KJasi onepauusi HaJ MOJIEIbIO PUBOJUT K 3HAYUTEIILHOMY

Tabnuya 1

Ilar Mojienb JaHHBIX BreinosiHeHHas 11osb30BaTeIeM ornepanus CocrosiHue cTeKa

1 |Itis atext which is | McxoaHbIe JaHHBIC 10 PEIAKTHPOBAHUS It is a text which is

to be edited to be edited
2 |Itis atext to be Vnanena yacts JaHHBIX U3 o3umuil oT 12 | It is a text to be ed-
edited o 20 (9 cuMBOJIOB) ited

3 | It is some text to be | 3aMeHa ogHOrO cUMBOIIA «a» B mo3unuu 6 | It is some text to be
edited Ha YETHIPE CUMBOJIA «SOME» edited

4 |Itis some longer | /lobaBiena nocienoBatensHOCTh «longer» | It is some longer
text to be edited B mo3uimu 11 text to be edited
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ee M3MEHEHHIO (Hanpumep, U3MEHEeHUE TpagpuuecKoro n300paKeHus OCPeICT-
BOM (uiIbTpoB). Eciau n3MeHeHust MO HE3HAUYNTENIbHBI OTHOCUTEIBLHO He-
M3MEHSEMOTO 00bheMa TaHHBIX, TUOO0 U3MEHEHUS HOCAT CTPOTO Je(hUHUPOBaH-
HBII XapakTep, TO CIEyeT pacCMaTPUBATh BOZMOKHOCTh IIPUMEHEHHSI IPYTHX
METO/IOB.

[Tatrepn Command ocHOBaH Ha COXpaHEHHH CIUCKAa MOIUUKAUN (KO-
MaHJ1), IPUMEHIEMBIX K UCXOAHOM Moaenu. Kaxmoe nelicTBie MOIb30BaTEINs
HaJ MOJICJIbIO OINMCHIBACTCA B BUAEC KOMAaHJIbI, KOTOpas MPUMEHSETCS K Tpe-
JBIAYIIEMY COCTOSIHUIO MOJIENH, U €€ TTapaMeTpOB, HEOOXOAMMBIX JIJIsI BHITION-
HeHus MoauduKanuu. B cTek M3MEHEHUH, B OTJIMUMe OT maTTepHa Memento,
3aHOCATCS] TOJBKO KOJBI KOMaHJ M HAOOPHI MapaMeTpoB, UTO, KaK MPaBHUIIO,
3aHUMAaeT OTHOCUTEIbHO HeOobIIoi 00beM mamsTu. Kitaccuueckuii npumep
ucnonb3oBanus narrepua Command — rpadudeckue penakropsl (Tumna Adobe
Photoshop), TekcroBeie mponeccopsl (Microsoft Word, OpenOffice) u npyrue
MIPOTPAMMBI, B KOTOPBIX H3MEHEHHS MOJEIIH IaHHBIX BBITIOIHSIOTCSI COOTBETCT-
BEHHO CTPOTO PETIAMEHTUPOBAHHBIM JICHCTBHSIM IOJIb30BATEIS.

PaccmoTpum mpumep ¢GOpMHpPOBaHUS CTeKa C NMPUMEHEHHEM IaTTepHa
Command (tabm. 2). B cTexk Ha KaXjaoM Iare 3aHOCUTCSA KOJ OJHOI0 W3
BO3MOXHBIX JEHCTBUI HaJ MCXOTHON MOJENBIO AaHHBIX (MCIOJB30BAHO TPH
komanibl: ynanenue — DELETE, 3amena — REPLACE, BcraBka — INSERT).
Kaxmomy JeiicTBUIO COOTBETCTBYET OIpeieieHHbII Habop napameTpoB. Tak, B
mpuMepe Kaxaas W3 KOMaH] TIEPBBIM TapaMeTpOM OIpeNeisieT HadalbHYI0
MO3UIMIO B UICXOJITHOM TEKCTE, BTOPBIM IapaMeTpOM JUIsl KOMaH/Ibl yIaleHUs U
3aMEHBI yKa3aHa JUTMHA UCXOIHOM MOCIIeI0BATEIIbHOCTH, TIOCIICTHUM MapaMeT-
POM ISl KOMaH]] BCTABKU U 3aMEHbI SIBJISIOTCS COOTBETCTBEHHO BCTABJIEHHBIN
00 M3MEHEHHBIN TI0JIH30BATENIEM TEKCT.

O4eBHIHO, BOCCTAHOBJIEHUE MPEABLAYIIMX COCTOSIHUM TpeOyeT mocieno-
BaTEJILHOT'O IPUMEHEHHUS BCEX COXPAHEHHBIX KOMaH]I K UCXOAHOMY (6a30BOMY)
COCTOSIHMIO MOJIEJIM, NOKa He OyJeT NOCTUTHYyTa HYy)KHas TpaHchopMaius.

Tabnuya 2

Ilar Mojenb qaHHbBIX BrinotHeHHAS 110JIb30BaTEIEM onepanys CocrosiHue CTeKa

1 It is a text which | McxoaHble JaHHBIC 10 pelaKTHPOBAHUS
is to be edited

2 Itis atext to be | Ymamena gacts ganasix u3 nmosunmii ot 12 | DELETE, 12, 9
edited 1o 20 (9 cumBoIIOB)

3 It is some text to | 3ameHa ogHOTO cUMBOJIa «a» B mo3unun 6 | REPLACE, 6, 1,
be edited Ha YEThIPE CUMBOJIA «SOME» «some»

4 |Itis some longer | loOaBnena nocnenoBarenbHOCTh «longer» | INSERT, 11, «longer»
text to be edited | B mo3urmu 11
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Taxxe 04eBUAHO, YTO B 3aBUCUMOCTU OT UMIUIEMEHTAIMK KOMaH/I U pa3Mepa
CTeKa JIJIsl BOCCTAHOBJICHUS HYKHOTO COCTOSTHHSI MOJIETTH MOXET IMOTPeOOBaTh-
Csl 3HAYUTENbHOE YHCIIo onepauuid. Tak, ecu noib3oBarTelib, HAXOIAICh B 1Iare 4,
PENIIUT OTMEHUTH BCTaBKY cJIoBa «longery, TO alropuT™ JIOJDKEH OyIeT mocie-
JIOBATEJIbHO BBINOIHUTH KOMaH[bl OT 1 10 3, uto HEapdekTuBHO. [loaTomy Ha
MPAKTHKE MPUMEHSIETCS MOIU(UKAIAS METO1a, B KOTOPOU JIJISl 3aTIOMUHAHUS
M3MEHEHUH MEXJ1y COCTOSIHUSIMH MOJIEJIN UCIIOJIB3YIOTCS JIBA CTEKA: CTEK OTMe-
HBI U CTEK TIOBTOPA.

[Tpy BBHINOIHEHUH TOJIB30BATENEM TOT'O WJIM MHOTO JIHCTBHS B CTEK OT-
MEHBI 3aHOCHUTCS KOJI KOMaH/Ibl ¥ MapaMeTphl JJs TpaHCHOpMAaIMK TEKYIIETo
COCTOSIHHISI MOZICITH B COCTOSTHUE JI0 I3MEHEHHSI, & B CTEK MMOBTOpPA — KOMaH/a
00paTHO# TpaHCHOPMAIUK U3 TIPEABITYIIETO B TEKYIIIEE COCTOSIHUE (PHC. 2, CM.
BKIIeHKY). [Ipu 3TOM ykaszarenb cTeka OTMEHBI MEPEMEIIAeTCsl Ha MO3ULHIO,
COOTBETCTBYIOIIYIO BEPIIMHE CTEKA, a yKa3aTellb CTEKa TOBTOPA HAXOAUTCS Ha
OJIHY TO3HIIMIO BBINIE BEPIIMHBI CTeKa (KOMaHIbl MOBTOpA HEAKTUBHBI, TIOKA
M0JIb30BaTENb HE BHIMOJIHUII ICHCTBHE OTMEHBI). B cilydae BBINOIHEHUS MOJIb-
30BaTeJIeM OTIePAIliU OTMEHBI K TEKYIIIEMY COCTOSIHUIO MOJICIH IAaHHBIX TTPUMeE-
HSIETCS COOTBETCTBYIOIIAsI «0OpaTHas» KOMaH/a, a B CIIHCOK ITOBTOPOB OyIeT
3aHeceHa KoMaHza, oopaTHas eil. COOTBETCTBEHHO MPU BBHIOJIHEHUH T0JIb30-
BaTeJIeM OIEpaliy MOBTOpa OOpaTHBIE KOMaHABI MPUMEHSIOTCS K MOJETH U
YAQISIOTCS U3 TaHHOTO CITUCKA.

OCHOBHOM HEIOCTaTOK JAHHOTO METO/a — 3HAYUTEIbHAas (110 CPaBHEHUIO
¢ Memento) TpyIOEMKOCTb pean3alii, TaKk KaK, BO-TIEPBIX, KAXKI0€ IEHCT-
BHUE TI0JIb30BaTENsl HEOOXOIMMO OINUCATh COOTBETCTBYIOMIEH KOMaH/10H-MOTH-
(¢uKaTopom, U, BO-BTOPBIX, /U KaXKAOW KOMaH/bI JOJKHA OBITH co3aHa 00-
paTHasi ei omeparms, 9YTO He BCErJa BO3MOXXKHO. Hampumep, ecim komaHza
npeJCTaBIsieT OO0l HeoOpaTUMoe IEWCTBUE HATTOI001e TpadHIecKoro GuiIbTpa,
TO oOpaTHas KOMaH/a, MO CYTH, JI0JKHA TOTHOCTBHIO COIEPKATh MPEAbIayIIee
COCTOSTHHE MOJICIIH.

Kaxnas onepanus pe1akTUpOBaHUs, BBITIOJIHEHHAs MOJIb30BATENIEM, PHU-
BOJMT K U3MEHEHUIO COCTOSIHHSI MOJIe/ M AaHHbIX. Ecir 0003Ha4YnTh COCTOSHNE
MOJIENH JI0 U3MEHEHHUI uepe3 M ;, a COCTOSIHUE MOJIENH OCTIE PeIaKTHPOBAHUS —
gyepe3 M ,,,, To 11000€ AeHCTBUE MOIb30BATEN 10 U3MEHEHHIO MOJIEIN MOKHO
0003HaunTh KaKk QyHkuuto tpancopmanuu: M; - M, ,,um M, , =F (M,).
CoOTBETCTBEHHO IS BOCCTAHOBIICHUS MPEIBIIYIIET0 COCTOSHUS MOJEIN W3
M., B M, (Ipu BBIIOJIHEHUU ONEPAIIMd OTMEHbI) HEOOXOAUMO BBHINOIHUTH
obpatHy!o TpaHchopmanuto M, ., — M, 4TO MOKET OBbITh BBIPAKEHO IIpUMeE-
HEHHUEM K TEKYIIEMY COCTOSTHHIO MOJIENIA 00paTHON (DYHKITNHU TpaHC(hHOpMaIInu:
M; :F_I(Mm)-

Kak yxa3zano Boime, uist narrepaa Command tpanchopmanmy MOIenu pea-
JU3YIOTCS B BUZE OTJENBHBIX KOMaHA-MOIU(PHUKATOPOB, KaXJasi U3 KOTOPBIX
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OIKCHIBACT KOHKPETHYIO TpaHchopmanuto M, — M,,,, U TaKUM ke 00pa3oM —
oOpaTHy10 KoMaHAy ais TpaHchopmauuu M, — M,;. Ilpu nocrarouHoi
3G (}HEKTUBHOCTH JTAaHHOTO IMATTEPHA B JCHCTBHM CYIIECTBEHHOW MPOOIeMOi
SIBIISICTCS 3HAYUTEIIbHAS TPYTOEMKOCTh UMILJICMEHTAIINH, TaK KaK Ka)as Ko-
MaH/1a, KaK MPaBUJI0, PEaTu3yeTcs OTACIbHBIM KJIAaCCOM, OIHCHIBAIOIINM KOHK-
petHble Tpanchopmaruu moaenu. Jlannas ocobennocts marrepaa Command
HE TI03BOJISIET PEAIN30BaTh YHUBEPCAIBHBIN allTOPUTM JIJIS YIIPABIICHHUS CTEKOM
HEJaBHUX JCHCTBHMA, KOTOPHI MOXHO ObLIO ObI MPUMEHSTH I Pa3IHYHBIX
MoJieielt TaHHBIX 0€3 CyIeCTBeHHON MOAN(UKALNU KOJa.

Wnest nperaraemoro Meroaa Diff 3akimodaercss B aBTOMaTHYECKOM T'CHE-
PUPOBAHUU KOMaHA-MOIU(PHUKATOPOB HA OCHOBE PA3IUYUN MEXKIY MpPEIbIay-
MM U TEKYITUM COCTOSIHUSIMU MOJIeNN TaHHbIX. Ecim paccMaTpuBarh Kaxkaoe
COCTOSIHUE MOJICTH JAHHBIX KaK HEKYI aOCTPaKTHYIO IOCIEeIOBATEIbHOCTD
9JIEMEHTOB (HAmpHUMeEp, CEPHATM3UPOBAHHYI0 B OMHApPHBIA apXuB, KaK 3TO
npezrnonaraercs B narrepae Memento), TO MOXKHO BBIJICITUTh CEMb OCHOBHBIX
BapUAHTOB MOM(UKAINN aOCTPAKTHOTO MPEICTABICHNUS MOJIETH TaHHBIX, KO-
TOpBIC BBIMOJHSIOTCS HAa KaXJIOM IIare peJaKkTHPOBAHUS €€ IOJIb30BaTeleM
(puc. 3, cM. BKIICHKY).

l.Oonokpamunoe uzmenenue. llpeanonaraercs, 4To B X0€ pe-
JAKTUPOBAHUS MOJIENN OBbLIT M3MEHEH OJMHOYHBIN mapamMeTp (PUKCUPOBAHHOTO
pasmepa. COOTBETCTBEHHO CEPHANN3UPOBAHHBIC COCTOSIHUS MOJICNN PA3IHYAI0T-
Csl TOJBKO Ha oAuH (MO0 HECKOJBKO) OalT, pacmoIOKEHBI B apXHUBE IMOCIIE-
JI0BaTeIbHO M MMEIOT OJMHAKOBBIA HAYaJbHBIM WHIEKC B OOOUX apXHBaXx,
MMEIONINX OJIMHAKOBYIO JUTHHY .

2.00nokpamuasn 6cma sk a. KaknpaBuio, 3To pe3ynbTaT onepanun
M0 PaCIIMPEHUIO MOJIETHN aHHBIX (00aBICHHE HOBBIX OOBEKTOB JIMOO Tapa-
MeTpoB). B aToM ciiyuae Tekyliee cOCTOSHUE apXUBa MOJHOCTBIO COAEPKHUT B
ceOe mperplayIIee COCTOSHUE, JIOTIOJHEHHOE HEKOTOPOW I10CIIeI0BaTEeb-
HOCTBIO OalT, HAUMHASI C IPOU3BOJIBHOTO WHJICKCA.

3.00nokpamunoe yoanenue OOBIYHO 3TO SBISAETCS PE3yIbTaTOM
orepanuy PeayKIUU MOJIENN JaHHBIX (yaalleHHe 00bEKTOB JIMOO MapaMeTpOB).
dakTHYeCKH ITO OTepanus, 00paTHast OJHOKPATHOU BcTaBKe. TeKyIee cocTos-
HUE apXHUBa MOBTOPSIET MPEbIAYIIEE COCTOSHHE, 32 UCKITFOUEHHEM OTCYTCTBHS
HEKOTOPOM MOCIIEIOBATEIILHOCTH OaiT.

4. 00noxpamunas 3amena Hacto 370 ABIAETCS PE3yJIbTATOM HEpe-
MMEHOBaHMS KaKoro-JInbo mapamerpa JTu00 peaakTHPOBAaHHs TEKCTOBOTO 3Ha-
yeHus. JlanHas Moaupukanus OJau3Ka K OJHOKPATHOMY HM3MEHEHHIO C TOM
JUIIb pa3HUIEH, yTo 00a apXuBa OTIMYAIOTCS OJUH OT JAPYroro HaJMYHUEM
YHUKAJIbHBIX MOCIIEI0BATEIBHOCTEH PAa3JIMYHON JIJIMHBI, a TaK)Ke WHIECKCAMH
Havasa.
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5.00no0kpamunoe nepemeuweHnue. Pesynaprar onepauuu oOMeHa
MOCJIEOBATEIPHOCTH JTAaHHBIX B TpeAesiax Mojenu (IepeMenieHrne o0beKTa,
M3MEHEHHUE UHIEKCOB U 1Ip.). [Ipu a3ToM 06a apxuBa COXpaHSIOT CBOIO JJIMHY, HO
JIBE TTPOM3BOJIHHBIE ITOCIICIOBATEIILHOCTH JAHHBIX (HE 0053aTEIBHO pa3MeIIeH-
HBI€ TIOCJIEI0BATENIbHO OTHOCUTENLHO OJIHA JIPYTOi) U3MEHSIOT CBOE B3aMMHOE
pacToIoXKeHHE.

6.MhHocokpamunasa moO0udgukayus. Pesynbrar onepauuu, npu-
MEHEHHO! OJTHOBPEMEHHO KO MHOECTBY OOBEKTOB JTMOO MMapaMeTpOB MOICITH
(TOTHOTEKCTOBBIN MOUCK U 3aMEHa, NIepEeMEIICHNE TPYIIbl 00BEKTOB, MHOIO-
KpaTHOE TeperMeHOBaHue U 1p.). B pesynbrare 06a apxuBa comepkat B cebe
MHO’KECTBEHHbIEC U3MEHEHHUSI OTHOCUTEINILHO JAPYT ApYyTa, KOTOPbIE HE MOJIIeKaT
YHUBEPCAIBHOMY OINPEAEICHHUIO, OJJHAKO, B TO )K€ BPEMs, B HUX MOYHO BbIJE-
JUTH 0011IMe TOCIeI0BaTEeIbHOCTH.

7.'nob6anrvnan moougukauyus. SIBusercs «worst case» (T.e. XyI-
IIMM CITy4aeM MPUMEHUTETHHO K PacCMaTPUBAEMOMY METOJTY), OCKOJIBKY OIle-
pauysi HajJ MOJENBIO JAaHHBIX IPEAIOoJaraeT MPAKTUYECKH II0JHOE M3MEHEHUE
Mojenu (Hampumep, rpaduueckuii GUIBTP Ui BCETO M300pa)KeHUs, CO3IaHUE
HOBOW Mojenu 0o 3arpy3ka JaHHBIX U3 (aitna). B aToM ciydae m3MeHeHus
MEXKIYy apXHUBAMHU HACTOJBKO 3HAYUTENBHBI, YTO HE CYLIECTBYET BO3MOXKHOCTH
BBIZICIUTD KaKUe-1n00 OOIIHe ITOCIIe10BaTEeNbHOCTH JAHHBIX B HUX.

Monudukanuun /—+4, 0 CyTH, OTPaXaroT ONEPaLuu PeJaKTUPOBAHUS MO-
JIEJIN, BBIMOIHSIEMbIE TIOCIIE10BATENBHO. [[0CKOIBKY TPH 3TOM Ha KaX/10M I1are
pPEAAKTUPOBAHMS MOJETh M3MEHSETCS IMOJIb30BaTeIeM, KaK MpaBMiIO, HE3Ha-
YUTENIBHO, PA3JINYUs MEXIY COCTOSIHUSMHU MOJETH Takxke OyIyT MUHHMAlb-
HBIMH 10 OTHOIICHHUIO K 00IIeMy 00beMy aHHBIX (HapUMep, IPH U3MEHEHUHU
TOJBKO OJIHOTO TapameTpa mozenn). Kak BugHO n3 puc. 3, [—4, xaxmoe
COCTOSIHME MOJENIM JI0 M TOCTEe PEeNaKTUPOBaHUs (PaKTHUECKH pa3OMBaeTCs
MOIU(HUIMPOBAHHON MOCIIEAOBATEILHOCTHIO HA JIBE YacTH (CJIeBa M CIIPaBa),
KOTOpPBIE OCTAIOTCSI HEU3MEHHBIMH. B 3THX citydasx qoctaTouHO 3¢ (HEeKTUBHBIM
OyzeT mpUMEHEeHHE ABYHAIPABICHHOTO CPABHEHUSI 00OOUX COCTOSHHIA MOJIEH
JI0 TIEpBOr0 HecoBMajieHUs. B 3aBUCMMOCTH OT MO3WLMK HAWJIEHHOI'O HECOB-
NazeHus (MM ero OTCYTCTBHUSI) MOYKHO C/€JaTh BBIBOJ O TOM, KaKU€ MOJHU-
(bUKaTOPBI TOKHBI OBITH MPUMEHEHBI K TIOCIIEI0BATEIIEHOCTSIM.

[TpuHuMast BO BHUMaHHWE TOMOT€HHOCTh MOJU(PHUKAINN [—4, UX MOXKHO
onucaTbh OJJHOM U3 BO3MOXKHBIX Olepaluii HaJl IBOUYHBIM MaccUBOM [3]:

nobaBieHue (JIMOO BCTaBKA) — WCXOAHAS MOCIIEAOBATEIIBHOCTh OaT 10-
MIOJIHSICTCS. PYTOM TOCIIEeN0BATEILHOCTRIO TPOU3BOJIBHON UIMHBI B TIPOU3-
BOJIbHOM MO3ULINN;

yAaneHne — M3 UCXOIHOW IMOCIIeI0BATEILHOCTH YAAISETCS MOCIea0Ba-
TEIBHOCTh OANUT MPOU3BOJIHOM JUTMHBI, HAYMHASI ¢ IPOU3BOJIBHOMN MO3ULINH;
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3aMeHa — OJTHa MTPOM3BOJIbHAS TTOCIIEOBATEIBHOCTD B HICXOTHOM MacCHBE
3aMEHSAETCS APYTOi.

Takum ob6pazom, i GOPMHUPOBAHUS YHHBEPCAIbHBIX MOIU(PUKATOPOB
JUTS. BAPUAHTOB /—4 TOCTaTOYHO TPEX KOMaH]I, KaK/1asi U3 KOTOPhIX 00Jamaer
(uKCHpOBaHHBIM HAOOPOM MApaMETPOB: HAYAIBHBIA HHIEKC B HCXOJTHOM Mac-
CHUBE, IJIMHA MOCJIE0BATENbHOCTHU (TIPU yAAJCHUH WM 3aMEHE) U COOCTBEHHO
W3MEHEHHBIC JIaHHbIe (MIPY BCTaBKe WM 3ameHe). Kaxmol mpsiMoil Tpancdop-
MalliH COOTBETCTBYET aHAIOTMYHAst 00paTHast TpaHC(opMaIsi, KOTopast ipeoOpa-
3yeT Pe3yJNbTUPYIONIUNA MacCUB OalT OOpaTHO B WCXOJHBIA (KaXias BCTaBKa
oOpaTHa y/IaJleHHIO ¥ HA000POT, a KaKIas 3aMeHa — O0OpaTHOW 3aMeHe).

[Tpumep GopmMHUpoBaHHs CTEKA IO JAHHOMY JITOPUTMY IIPUBEICH B Ta0I. 3.

OueBUIHO, YTO J1JIsl BAPUAHTOB 5—7 aJITOPUTM JIBYHAIIPABJIEHHOI'O IOUCKA
OKaXkeTcs B 00mieM cirydae Hed((EeKTUBHBIM, TaK KaK OH B COCTOSIHUH OIIpe-
JeJINTh TOJIBKO HAayaJlo MU KOHEL| M3MEHEHU B Ipelenax 1eyoro apxusa. Ba-
PHUAHT 7 UCKIIIOYAET FeHEePaIMI0 KaKOTr0-JIn00 YHUBEPCAIHLHOTO MOAU(PHUKATOPA.
[Ipu 5TOM MOTYT OBITH PACCMOTPEHBI CIIETYIONINE BOZMOYKHBIE PEIICHUS:

1. ITomemenue B cTeKk MOAU(UKATOPOB, ONMCHIBAIOIIIX KOHKPETHYIO TPaHC-
(dbopManuio OTACTBHBIMA KOMaHIAaMHU MO aHajoruu ¢ narrepuom Command.
DTO0 pelmieHne He SBIACTCS YHUBEPCATbHBIM, OJHAKO OHO MOXKET OBITh JI0C-
TaTOYHO 3()(HEKTUBHBIM OTHOCUTEIHHO PACX0/Ia TTAMSITH.

2. IlpuMeHeHne anropuTMOB KOMIIPECCUH JAaHHBIX U COXPAHEHUE B CTEKE
JIBYX COCTOSIHUN MOJIENH B C)KaTOM BHUE (aHAJOTMYHO MaTTepHy Memento).
Takoe pemeHne obecrieunBaeT yHUBEPCATBHOCTD JITOPUTMA B PE3yJIbTaTe (-
(heKTHBHOTO HCIIOIBb30BAHUS MAMSATH U OBICTPOICHCTBHS.

BapuaHTt 6 MOXeT ObITh pacro3HaH ¢ TIOMOIIBIO aJTOPUTMOB TIOUCKA OJTH-
HAKOBBIX I1OCJIEJOBATEIBLHOCTEN B MaccHBE (HAmpuMmep, aaropurMa MOoucKa
HauOoJiee TMHHOM o0mielt nocnenoatenbHoctn LCS (Longest Common Se-

Tabnuya 3

CHucok KoMaH I

Illar

Mogenb JaHHBIX

BreimoaHeHHas onepanus

KOMaH[[a TIOBTOpa

OTMCHBI

It is a text which
is to be edited

Wcxonnble nanHble 10 peak-
TUPOBaHUSA

2 |Itisatexttobe |VYnanenauyacts nanubix u3 no- | DELETE, 12,9 |INSERT, 12,
edited sunmid ot 12 1o 20 (9 cumBo- «which is »
JIOB)
3 |Itis some text to |3amena onnoro cumBoia «a» | REPLACE, 6,1, | REPLACE,
be edited B IIO3ULUH 6 HA YETHIPE CUM- | «SOme» 6, 4,«a»
BOJIA «SOME»
4 |Itis some longer |loOaBieHa nocnenoBareb- INSERT, 11, DELETE, 11, 6
text to be edited | HOCTb «longer» B mo3unuu 11 | «longer»
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Hauaio

!

}

A

Ll=

[Nouck pazmuunii
(6a30BbIiT)

test_simple (M, M,_,)

L2 =test LCS (M,, M_,)

[ouck pazmiuuii
(6a30BBIiT)

Komnpeccust nannbix
N, = compress (M,)
N, ,= compress (M, )

Omnbka

Hcnpasnenue

Omnbka

Hcnpasnenue

A

T'enepanus
Mozaudukaropa

I'enepanus
MozanduKaTopa

K1 = dift_simple (M,, M,_,)

K2 =diff LCS (M, M)

T'enepanus
MozuduKaTopa
K3 = diff comp (N, N,_,)

A
Komnen

Puc. 4. O600111eHHBII aIrOpUTM TeHepanun MoandukaTopos: M, \u M; — HCXOIHOE U TEeKyIlee
COCTOSTHUS MOJICNTH JAHHBIX (IO PEJAKTHPOBAHMS U TOCIHE); Ly, — MAKCHMAIBHO JOMyCTHMAst
JuMHa MoaudukaTtopa (B 6aiTax), B3ATast Kak KPUTEPHH ONTUMAIILHOCTH pe3yiibTaTa paboThl aro-
pUTMa TIOUCKa; test_simple — omnpenenenue pazmepa MoIH(UKATOPa, TOIy4aeMOro IOCIE BBIION-
HEHMS NIpOoCToro noucka pasnuduif; diff simple — reHepupoBanue MoaupukaTopa ¢ MOMOLIBIO
npocroro noucka pasmuuuii; test LCS u diff LCS — onpenenenue pa3mMepoB U I'eHEpUPOBaHUE
MOJH(UKATOPOB KaK pe3yNbTaTa PacIIHPEHHOTO MOKMCKA PA3INYHil; compress — CXKaTHe JaHHbIX;
diff comp — reHepupoBaHue MOAUPHUKATOPOB, MOMEIIAFOIIMX CKATHIC TAHHBIC B CTEK OTMCHBI

quence) [4]). Eciu naHHBI MOWCK Jaj JIydlide pe3ysbTaThl (ObUTH BBISBICHBI
HECKOJIbKO HE3HAYMUTEIbHBIX PA3IMYM, COCTABIISIONIMX HEOOBIION IPOIIEHT OT
o01ero oobeMa JaHHBIX), TO B CTEK OyJeT MoMelieH MOAU(UKATOP MHOXKECT-
BeHHoi 3ameHbl (REPLACE MULTTI), mapaMeTpsl KOTOPOTO OMUCHIBAIOT KaXKI0€
13 HEOOXOTMMBIX W3MEHEHHH, ITOCIIEIOBATENILHO MPUMEHSIEMbIX K MOIEIH.

Bapuant 5 Taxxe TpeOyeT JONOTHUTENBHBIX BBIUMCIUTEIBHBIX 3aTpar,
YTOOBI OBITH PACIIO3HAHHBIM B JIBOMYHOM apxuBe. BO3MOXKHBIM pellieHueM B
3TOM CITy4ae SIBJISIETCS UCTIOJIb30BaHKE aJITOPUTMa ITOMCKA ITepecTaHOBOK (SoP,
Search of Permutations), Harpumep anroputma Xuna [5]. B ciydae no3uTuBHOTO
pe3ynbTara B cTek Oyner momerieH moaudukarop nepemenienuss (MOVE), co-
Jep Kaluii B Ka4eCcTBE MapaMeTpOB MHACKCH Hayana W JUIMHBI 00euX mepe-
MELICHHBIX [10CIIEA0BATEIBHOCTEMN.

Crnenyer 3aMeTUTh, 4TO ¢ UCII0JIb30BaHueM anroputMoB LCS u SoP moxer
OBITh 3aTPAvYCHO 3HAYMTEIILHOE BpeMs Ha 00paboTKy OOJBIINX 00HEMOB JIaH-
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HBIX, YTO MPUBEJET K YMEHBIICHNIO BPEMEHH OTKJIMKA CUCTEMbl Ha PEAKIUIO
M0JIb30BATEIIS, a CIEI0OBATENbHO, BEI30BET HETATUBHOE MHEHUE C €70 CTOPOHBI
00 3¢ dexTuBHOCTH BU3YyanbHOro penakropa Moaenu B nenom. Ilostomy, B
3aBHCHUMOCTH OT O0OBEMOB PENAKTHPYEMBIX JAHHBIX, B CIIy4ae HEraTHBHOTO
pe3yJsibTaTa alropuTMa ObICTPOro MOMCKAa MU3MEHEHUH (111 BapuaHTOB [—+4)
1€J1ecO00pa3HO HE pacX010BATh PECYPCHI HA JOMOJHUTENIBbHYIO OLICHKY [10CIIe-
JIOBATEIbHOCTEH, a MPUMEHHUTD AJITOPUTM CXKATHsL OOILEro Ha3HAYeHUs aHaJIo-
THYHO MaTTepHy Memento (11s1 BApUAHTOB S U 6 CKaTHE JaHHBIX MOXKET ObITh
3G PEKTHBHBIM B CIIydae, €CIM OTHOUICHWE CYMMapHOW JUTMHBI M3MEHEHHBIX
MOCJIEIOBATENBHOCTEH K 00beMy HEM3MEHEHHBIX — JJOCTATOYHO MAJIo).

Ha puc. 4 npencrasnen o6o0mennsiii anroput™ Diff. Haubonee r¢pdek-
THUBHBIM Ipe/cTaBisieTcs ucnoiab3oBanue metona Diff mis peanuzanum creka
HEJaBHUX COCTOSHHUH B CHCTEMax, KOTOpPbIEe HE3HAUYUTEIbHO MOIUPUIUPYIOT
MOJIeb IaHHBIX TPU Ka)XJI0M OTACILHOM IIare pelakTUpOBaHus (Hampumep,
pelakTUpOBaHKE TEKCTOBBIX JaHHBIX TMOO0 YMCIEHHBIX apameTpos). [To cpas-
HeHMIO ¢ matrepHoM Memento metos Diff oGecrieunBaer 3HaUMTEIBHOE COK-
paleHne pacxosa namMsaTH B OOJBIIMHCTBE CiIydaeB (KpOMe BapHaHTOB S—7,
KOTJ]a B 3aBUCUMOCTH OT MCXOJHBIX JaHHBIX M JOTOJIHUTEIBHBIX aJlTOPUTMOB
MOVCKA KOHEYHBI PACXO MaMsATH MOXKET OBbITh MPUOIN3UTENEHO OTUHAKOBBIM).
o cpaBuenuto ¢ narreppom Command meton Diff oOecrieunBaeTr nonuyroo yHu-
BEPCAJILHOCTh peaM3aliy (€AUHBIN aropuT™ 0e3 He0OXOIUMOCTH J00aBIECHHS
HOBBIX KOMAaH]I IIPU PaCcIIMPEHUH (PYHKIIMOHATIBHOCTH PEIAKTOPa MOJIEIH ).

Kputepuu, onpexnenstonme 3¢pGeKTUBHOCTh METOJOB peaH3aliy CTeKa
HEJJaBHUX JCHCTBUH, ClIeyIONIHeE:

OTHOCHUTENFHO paboThl MeToaa — L — 00beM maMsITH, HEOOXOAMMBIH st
XpaHEHUs JaHHBIX B CTEKe; 1, — BPEMs, 3aTPAYCHHOE Ha BBIITOJHEHHUE X I1arOB
OTMeHBI; T,, — BpeMmsl, 3aTpadeHHOE Ha BBIIIOJIHEHUE X 11aroB MoBTOpa; 7, —
BpeMs, 3aTpadeHHoe Ha (HOPMHUPOBAHNE U TIOMEIIEHHE B CTEK JaHHBIX OJHOTO
rara U3MEHEHHs MOJIEIH;

OTHOCHUTEJIHO MMIUIEMEHTAUuN MeToaa — C — OTHOCUTENbHAs CIIOXK-
HOCTb UMIUIEMEHTAUU MeToAa; 1, — BpeMs, 3aTpayeHHOE pa3padOTYMKOM Ha
UMIUIEMEHTaIu0; U — yHHBEpPCaIbHOCTh UMIUIEMEHTAIIUN METO/1a (BO3MOXK-
HOCTb €r0 IOBTOPHOI'O MCIIOJIb30BAHUS B IPYTUX MPUIIOKEHHUSAX ).

Taxum obpazom, oOuuii kputepuil 3pPekTUBHOCTU PabOTHI (IIPOU3BOIHU-
TEIBHOCTH ) METOJIa MOXKET OBITh OTIPE/IEIICH TaK:

L— min, L< RAM
T,—>min,T, <T,

E = X max °

P, > min, T, <T

X max ?

max ?

T, —>min, T, <T,

s max
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riae RAM.x — MakCHMaJIbHO JIOMYCTUMOE KOJMYECTBO MaMSTH, BBIACISIEMOE
Ha CTeK HEeJIABHUX JACUCTBUMN; T max — MAKCUMAJIBHO JOIYCTUMOE BPEMSI O3KH-
JTaHUs TI0JIH30BATEIEM 3aBEPIICHUSI X ONEPAIMii BOCCTAHOBIICHHUS JIAHHBIX M3
creka; Im,x — MaKCUMAaJbHO JIOITyCTUMasl BpEMEHHas May3a, BO3HUKAIOIIast
MoCJIe peAaKTUPOBAHUSI MOJIeNH (B TOM YHCIIE BpeMsl, 3aTpauyeHHOE Ha ToMe-
[IEHUE TEKYIIETO COCTOSHUSI MOJIENIN B CTEK).

Kpurepuii 23¢pheKTUBHOCTH HMIUIEMEHTAIMH 3aITUIIICM B BUIC

C — min,

E; =T, — min,

U — max.

3HaueHUS Tymax B Tymax — CYOBEKTUBHBIC OTPaHUYCHHUS, 3aBUCSIINAEC OT
MHOTHX (aKTOpPOB: O00bEMa MaHHBIX, MPHUMEHSIEMBIX aJIrOPUTMOB, OBICTPO-
JIEHCTBUS LIETIEBOM CUCTEMBI, TIyOMHBI cTeka U Ap. OCHOBOMOJIATAIOIINM T0-
kazaresieM 3((HEKTUBHOCTH B 3TOM CiIyd4ae SIBJISICTCS BOCIPHUSATHE I0JIb30Ba-
TelleM BO3HUKAIOIINX 3aJI€PKEK MTPH BBHITIOJIHCHUH UM TE€X WM UHBIX JICHCTBUN.
Ecnn monp3oBaTenh OTMEHSET OJHOBPEMEHHO HECKOIBKO JTOCTATOYHO TPY-
JIOEMKHX OIepaiui, To mpueMiieMoe JiJisi HerO BPEeMsl 1y yax MPpU X > 1 MOXKeT
OBITh 3HAUUTEITLHO OONBIINUM, YeM Ty yax TP X = 1 (T.€. IpU OTMEHE OO0 TOB-
TOpe ToclieiHero JielcTBus). Kak mpaBuiio, moiabp30BaTelb 0KUIaeT MI'HOBEH-
HOU peakIuu Ha OTMEHY JIM0O MOBTOP OJHOTO JEHCTBHUSA, TaK *e Kak W Ha
n3MeHeHue MoJieiH (7 max). Bo3HUKArOIIHME MTPU 3TOM 3aMETHBIC 3a/ICPKKH (B
CpPEeIHEM MPUEMJIEMBbIM BPEMEHEM PEaKIMK JUAJOTOBOI0 CPEACTBA HA JICHCT-
BHS TOJIB30BATENsI MPUHATO CUYUTaTh Bpems 10 250 mc) OynyT pasiapakaTh
MOJIL30BATENIS U BHI3BIBATH y HETO HETaTUBHOE OTHOIICHHE K MPOrPaMMHOMY
MPOIYKTY, YTO SBIISETCS HEIOMYCTUMBIM OTPHUIIATEIHLHBIM (DaKTOPOM.

Orpanunuenue 1o namsitu RAM;,.,x — BaXHbII napamerp, OT KOTOPOIo
3aBHCHT MaKCHMajbHasl TIIyOMHA CTeKa MOCIeAHHX orepanwii. YeM sddek-
TUBHEE UCTIOIB3YETCS MaMATh UMIUIEMEHTUPYEMBIM allTOPUTMOM, TEM MEHB-
muii 00beM TaMSITH 3aWMYT JaHHBIC, COXpaHIEMbIE B CTEKE TOCIE Ka)I0TO
PEMAKTHPOBAHMSI MOJIEIIH, M COOTBETCTBEHHO T€M OOJIbIIIE NEHCTBUI CMOXKET
OTMEHUTH TIOJIL30BATEIb.

YHuBepcanbHOCTh UMIIeMeHTauu U onpeiensieT BO3MOXHOCTh TTOBTOP-
HOT'O MCIOJIb30BAHUS YK€ HAITMCAHHOTO KOJia JIJIsi IPUMEHEHHUs METO/a B JIpy-
X cucTeMax 0e3 U3MEeHEeHHH (100 ¢ MUHUMAIILHOM aianTaiuei).

Kpurepuit apdextnBHOCTH MMIIIEMeHTaUN E; HEMOCPEICTBEHHO BIIHSET
Ha BPEMCHHYIO M 5KOHOMHYECKYIO COCTABJISIOIINE Pa3padaThiBaeMOTO MPOCK-
Ta. UeM MEHbIIIE BPEMEHU 3aTPaTAT pa3paO0OTUNKU HAa HATTMCAHUE U BO3MOXKHOE
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Tabauya 4
Kpurepuit [Marrepn Memento TTarrepn Command Meron Diff
L O0bem nmamsitu L, B | O0beM mamsitu L. coot- | O6beM mamsiti L; 3aBUCUT OT
o0rieM cirydyae 00Jib- | BETCTBYET IMapaMeTpaM | COCTOSHHS MOJICIH JI0 U TTOCIIe
1ie, 4eM TpeOyroT OJTHOW KOMaHJIbl U B 00- | peITaKTHPOBaHUsI, HO B 00IIEM
JIPYTUE METOIbI: HIeM Clly4yae MHHHMA- | CJlydae He3HAYUTEIbHO MPEBbI-
Ly>Le; Ly> Ly neH: L. — min maer L.: L, >L;> L. Ly —L,
T T\x.m paBHO BpeMeHH | T, . paBHO BpeMeHH BbI- | 7, s PABHO BPEMEHH BBITIOIHE-
OJIHOKPATHOTO BOC- | TOJIHEHUS X KOMAHJ] OT- | HUSI X KOMaH OTMEHbI
CTaHOBJICHUS COCTOSI- | MEHBI
HUSL MOZICIIM U3 apXUBa
T, Ananorudso T, Ananoruano T, 11 x | AHagorundso 7, 4 JUIs X KOMaH
KOMaH]I OBTOpa TOBTOpa
Tn T.m paBHO BpeMeHu | T, . paBHO BpeMenu ce- | 1), 4 paBHO BPEMEHH CepHan3a-
cepHaM3alliy rapa- | pHalu3alyu napamer- | UM napamMerpos moaenu T B
MeTpoB Mojeiu Ty B | pOB KOMaHbl Ty U B apXUB, IOUCKA Pa3INIUN MEX-
apxuB (4 BO3MOXHO- | OOIIIEM CITydae MHUHH- | Iy COCTOSHUAMU Mojeneil Tyu
ro cxatus T,): MaJbHO: cepualin3aliy napamMmeTpoB cre-
Towm=T,+ T, Tne=Tsc— min HEPUPOBAHHON KOMaHABI T,
Tm,d: Ts+ T}” + ngc
C C,, > min; C,, = const | C. — max (Hauboee MMmnemenTanus yHuBepcallb-
(yHuBepcanbHas U TPYIOCMKasl UMIUICMCH- | Ha, TPYTOEMKOCTb HE3HAIH-
HaunOoJiee npocras Tanms, 3aBUcUT oT unc- |TenpHa Cy— C,; Cy < Cp; Cy=
HMMIUICMCHTALIMS B J1a BO3MOXKHBIX KOMaH][ | = const
ofreM ciyyae) N.)
X
T, T..n= const; T..=T N;T..—>max |T.;=const; T.y— T.p
T.,,— min
U U,, —» max U, — min B 00111eM U,; — max
ciydae (CyIIeCTBEHHO
3aBHCHUT OT THIIA TIPH-
JIOKESHHUS)
Tabnuya 5
Kpurepuii Memento Command Diff
L 1 3 2
Toxs Thx 3 2 2
T, 2 3 2
C T. 3 1 3
U 3 2 3
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paciupenre NporpaMMHOr0 KOJa, Peau3yIOIIEro CTEK NOCIEIHUX TEUCTBUN,
TeM OoJbIle OyIeT SKOHOMUS CPEJICTB, BBIACICHHBIX Ha Pa3pabOTKy MPOEKTa,
YTO 03HAYAET YMEHBIICHNE €T0 CTOMMOCTH Il KOHEYHBIX TOJIb30BaTeNeH.

PaccmoTpennsie kputepuu 3(GQGEKTHBHOCTH IS PA3IMYHBIX METO/I0B
ornucansl B Ta0J. 4, U3 KOTOPOH CIEAYET, UTO KaXKAbI YKa3aHHBIA METO]] UMEET
CBOM JIOCTOMHCTBA M HeIOCTaTKU. OLIEHUB yKa3aHHbIE KPUTEPUH 10 TpeXOaib-
HOM mikaie (1 — Xyammii pe3ynpraT, 2 — CpeIHUui, 3 — JIyUIIuii), MOXKHO TO-
JYYUTH YCIOBHYIO XapaKTEPUCTUKY PACCMOTPEHHBIX METOJIOB, KOTOPAs Mpe/-
CTaBJieHa B TalII. 5.

BriBoabI

XapakTepucTuku 3(h(PEKTUBHOCTH IO OBICTPOJACHCTBUIO M PAcXOAy MHaMsTH
npeiokeHHoro merozaa Diff mo cpaBrennio ¢ metogamu Memento u Com-
mand, B o01iem ciydae, TpeOyroT yinyumenus. Onnako meroxa Diff He TpeOyer
3HAYUTEJIBHBIX 3aTPaT Ha pa3pabOTKy, TaK KaK alropuT™M (OPMHPOBAHUS MO-
mudukaTopoB KoMaH] HHANDDEPEHTEH K CII0KHOCTH MOJIENIN U ASHCTBHUSM O
ee u3MeHeHuto. [Ipakrnyeckas umremenTtanus merona Diff nokaseiBaer ero
YHHUBEPCATBHOCTh U 3((HEKTUBHOCTh MpU pa3pabOTKe BHU3YaJbHBIX CPEICTB
pelaKTUPOBAHUS MOJIENCH TaHHBIX.
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A.L. Masyuk

DIFF METHOD FOR IMPLEMENTING UNDO STACK
OF THE RECENT USER ACTIONS

This article deals with the most common patterns Memento and Command which are used nowadays
in order to implement a recent user actions undo stack. The new method Diff is suggested, which
combines advantages of the both patterns and allows quite simple and common implementation of the
undo stack for a developer. The method has been practically tested while implementing a visual editor
of the mine ventilation model graphs (as well as some other applications). Usage of the applications
has proved the efficiency of the Diff method by such criteria as speed of response, memory consump-
tion, code reuse and difficulty of the final implementation.

Keywords: visual editing, undo stack, graphical interface.
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MACIOK Apcenuii Jleonuoosuy, acnupanm xageopsvi KOMNbIOMEPHOU UHICEHEPUU paryibmema
KOMNbIOMEPHbIX HAYK U mexuono2uti [Joneykozo HAYUOHATbHO20 MEXHUYECKO20 YHUBepcumema,
xkomopwiti okonuun ¢ 2002 2. Obnacmv HAYUHBIX UCCIEO08AHUL — NAPALTIETbHbIE GIYUCIUMENbHbIE
cucmembl, UHMEPAKMUEHbIE OUANOL0BbLE ANCOPUMMDI.
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