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I'Iapannenbl-loe TecTunpoBaHue OOonbLINX aBTOMATHbIX MOAEHEVI

BeedeHue

JlaHHast CTaThs OMMCHIBACT paciuuperue TexHonoruu tecrupoanust UniTESK [1],
HCIOJIb3YIONEe BO3MOXHOCTH BBIYUCIUTENBHBIX KJIACTEPOB JIJIs MapajieIbHOTO TECTUPOBAHUS
CJIOKHBIX CHCTEM Ha COOTBETCTBUE (hOpPMaTbHBIM MOJIETISIM TPEOOBAHUN K HUM.

B texnonorun UniTESK Tectupyemas cucrema (peanu3sanusi) NpeACTaBIsSETCS B BUJIC
MoieTbHOTO KoHeuHoro aBromara (MKA), BXOAHBIE CHMBOJIBI COOTBETCTBYIOT TECTOBBIM
CTHMYJIaM, a BBIXO/JHbBIE CUMBOJIbI — BbIZIaBAEMbIM TECTHUpPyeMOl cucTemMoi peakiusam. [Ipouece
TECTHPOBAHUS 3aKJII0YACTCS B IPOXOXKICHUH MapIpyToB 110 rpady cocrossHnit MKA (nanee
HAa3bIBAEMOMY «MOJEIbHBIM IpadoM» UM IPOCTO «rpadom»), PH 3TOM Ha KaXKIOM Nepexoie
ABTOMATUYECKHU OCYIIECTBISIOTCS MPOBEPKH HA COOTBETCTBUE HAOIIOIaEMOTO TIOBEICHUS (PeaKIInu)
TECTUPYEMOU CUCTEMBI 3aJaHHBIM TPEOOBaHUSIM, KOTOPHIE OMUCAHBI B BUJIE CTICHU(DUKAIIH.
Boo61e roBopsi, cnenudukanys onpenenser Kiace YA0BISTBOPSIOIUX el peanu3amnuii,
MOJIeJIbHBIC TPadbl KOTOPBIX SBISIOTCS pa3IMUHBIMU TToarpadamu rpada cnenuduranuu. Kpome
TOTO, caM rpad cneruduKauy 3aJaeTcsl HeIBHO B BUJE MpeA- U nocTycioBuit. [loaTomy npu
TECTUPOBAHUU Tpad peaau3aii CTPOUTCS IO Mepe ero 00xo/a; 00xoa rpada 3aBepiiaeTcs Mocie
MPOXOXKJICHHSI BCEX €ro AT (Koraa 0OHapy»XeHO, YTO HU U3 OJHOM M3BECTHOW BEPILIMHBI HE
BBIXOJUT HEMIPOWICHHAs Tyra) UM OOHAPYKEHHsI OIIMOKH, HE TIO3BOJISIONIEH MPOI0IKATh
TECTUPOBAHUE.

[TonpoOHee 0 ciocobe TeCTUPOBAHUS C TOMOIIIbIO KOHEYHBIX aBTOMATOB, UCIIOJIb3yEMOM B
texHonoruu UniTESK moxHo npouuntats B [1,3]. Takoit cmocod TecTrupoBaHus AaéT Xopoliee
MTOKPBITHE TpeOOBaHUM K TecTupyemoit cucteme. OJIHaKO pa3Mep MOACIBHOTO rpada MOXKET ObITh
OYeHb OOJIBIINM, JaKe MOCIIEe IPUMEHEHHUS PA3IUUHBIX CIIOCOOOB ero cokpamienus [2]. B
pesyabTate 00xoa MKA Ha 0HO# MalIHE MOXKET JUTUTHCSI HEOMYCTHUMO JIOJITO.

UToOB! yCKOPUTH MPOIIECC TECTHPOBAHUS, COXPAHSIS IPH TOM JOCTOMHCTBA TEXHOJIOTUU
UniTESK (B yacTHOCTH, aBTOMaTHYECKOE 00ECTICUCHHE MOTHOTHI 00X01a MOJENBHOTO Tpada u
ABTOMATUYECKYIO OLIEHKY JOCTUTHYTOT'O MOKPBITUS (hOPMATHHONU MOJIETH TECTUPYEMOU CUCTEMBI),
MpeyiaraeTcs UCIoiab30BaTh BO3MOKHOCTH, TPEIOCTABIIIEMbIE pPACIPEeIEHHBIMU
BBIYHUCITUTEILHBIMU CHCTEMaMHU.

Hcnonb3yemblil METOT TECTUPOBAHUS UMEET CIIEIYIOIINEe OCOOEHHOCTH!

1. TectoBas mocieqO0BaTeNbHOCTh CTPOUTCS B BUJE €AUHOTO MapIIpyTa mo rpady,

MIPOXOJISAIIETO BCE €ro AYTH.

2. TI'pad e 3anan 3apanee, a CTPOUTCS AUHAMHUYECKHU 110 Mepe ero 00Xoa.

3. Kak npaBuio, eIMHCTBEHHBIM CITIOCOOOM TIEPEBO/Ia TECTUPYEMON CHCTEMBI B TpebyeMoe
COCTOSIHUE SIBIIICTCSI TPOXOXKICHHE B Tpade MapuIpyTa, BEAYIIEro U3 TEKYIIEero
COCTOSIHHS B TpeOyemoe.

OTH 0COOEHHOCTH CO3JIAI0T ONpPEeNEHHBIE CI0XKHOCTH Ul pacnapayieInBaHus, He
MO3BOJISISL pacHpeesiATh paboTy MEXY y3JIaMU BBIYUCIUTEIBHOTO KIIACTEPa CTATHUECKH.
CyIecTBYIOT METO/IbI (HapuMep, OMHCAHHBINA B paboTe [4]), MO3BOJISIONINE 3aITUCHIBATh
nHpopManuio o rpade Bo BpeMst ero 00Xo0/1a U UCIIOIH30BaTh €€ B JAIBHEHIIIEM JIJIsi CTATUYECKOTO
MOCTPOCHUSI KPATKUX MAPUIPYTOB, YACTUYHO perast 3T npodiaembl. OTHAKO AJIs TAKUX METOIO0B
Heo0X0IMM MepBOHAYAIBHBIN 00X0/1 rpada, KOTOPHIN TaKkKe MOXKET 3aHUMAaTh HEJOMYCTUMO
JIONITOE BPEMSI; KPOME TOTO, TAKUE CTATUYECKUE METOABI HEYCTOMUMBEI K M3MEHEHUSIM KaK
cnenuduKanyy, Tak U pean3aliui, KOTOpble HEN30€KHBI B MpoIiecce pa3paboTKH.
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Jlyist pernieHust 3TUX MpoOIieM Oblia pa3padoTaHa CHCTEMa TECTUPOBAHUS METOJIOM
napaiesibHoro 00xoza rpadoB, onucaHHast B JAHHOM CTaThe.

TpeboeaHusi Kk mecmoeol cucmeme

JU1st BO3MOKHOCTH MapajieNIbHOM pabOThl TECTOBOW CUCTEMBI HEOOXOAUMO, YTOOBI
cTpykTypsl MKA 1 opoxaEHHOT0 UM MOJIETEHOTO Tpada yI0BIETBOPSIIN CIIEIYIOIAM
OrpaHUYCHUSIM:

(A) MopenbHblii rpad KOHEYEH U CUIBHO CBSI3aH.

(B) Ha Bcex y3max BEIYHCIMTEIBLHOTO KiIacTepa rpad o MHaKOB.

(C) [ns mro6oii BepimuHbI rpada MOKHO BHIUUCIUTD BCE CTUMYJIbI, KOTOPBIMU TIOMEUYCHBI
BBIXOJISIIINE U3 HEE AYTH.

(D) MKA neTrepMHHHPOBAH B TOM CMBICIIE, YTO IPECOCTOSIHUE M CTUMYIT JTF000TO0 Imepexo/ia
OJTHO3HAYHO OMPEIEIISAIOT ero MOCTCOCTOSIHUE. DTO TpeOOBaHUE MOXKET OBITh OCJIa0JICHO B
3aBHCHMOCTH OT MCITOJIb3yEMbIX allfOPUTMOB 00x0/1a [5].

Brinonnenue BrlleyKa3aHHBIX TPEOOBAHUI HEOOXOAUMO IS 603MOHCHOCMU TIPUMEHEHHUS
IpeiaraeéMoro MeTo/ia pacipeeiéHHOro rectupoanusa. Kpome toro, mist yerecoobpaznocmu €ro
MIPUMEHEHHSI JOJKHO BBIMOIHATHCS Clleyrolee TpeboBaHue:

(E) OOmens! nnpopmarnmeii 0 Ayrax ¢ APyruMH y3JIaMu KjacTepa J0JDKHBI TpeOOBaTh
CYIIECTBEHHO MEHBIIIE BPEMEHHU, YeM MPOXOJIbl AYT rpada (BKIItoyaromue B ceost
MIPUMEHEHHE TECTOBOTO BO3/ICHCTBHS, €T0 00PabOTKY TECTUPYEMOW CHCTEMOM U OIICHKY
MPAaBUIILHOCTH MOJYYEHHBIX PEAKLUI) OTHUM Y3JIOM.

Apxumekmypa mecmoeoli cucmembl

TecroBas cucTemMa COCTOUT U3 MHOKECTBA IPOLIECCOB, BHIMOIHIIONINXCS Ha y3J1aX
BBIUMCIIUTENILHOTO Ki1acTepa. [Ipoueccsl MOryT 0OMEHHUBAThLCS COOOIEHUSAMH, HO HE UMEIOT O0IIUX
JAHHBIX: KX/l MPOIIECC UMEET CBOIO KOMHIO TECTUPYEMOW CUCTEMBI U paboTaeT, BOoOIIe ToBOpH,
10 CBOEMY aroputMy ooxozaa rpada. IIporecchl cBa3aHbl OAHOCTOPOHHUMH CETE€BBIMU
COEIMHEHUSMH THUIIA TOUKA-TOUYKA (JIByCTOPOHHME COEIMHEHUS PACCMaTPUBAIOTCS KaK Mapbl
OJTHOCTOPOHHUX COEAMHEHUIT), 00pa3yroIUMU CUIIBHO CBSI3HBI OPHEHTUPOBAHHBIN rpad; Mo ITUM
COEIMHEHUSM OHH 0OMEHUBAIOTCs HH(popManuei 00 uccie0BaHHON YacTH rpada.
IIpennonaraercs, 4TO COEAUHEHUS COXPAHSIOT MOPAIOK COOOLICHU, HE TEPAIOT UX U HE
MIPOU3BOJIAT JIMIITHUX COOOILICHHH.

Kaxap1ii mpoliiecc oCcyIecTBIseT FreHepalnio CBOSH TECTOBOM MOCIEA0BATEIBHOCTH U TTOAAUy
TECTOBBIX BO3JICHCTBHI Ha TecTHUpyeMyto cuctemy. [Iporecc mpeacrasiser co0oii cucremy,
COCTOSIIIIYIO U3 HECKOJIBKUX B3aMMOJEHCTBYIOINX KOMIIOHEHTOB. OCHOBHBIMHU U3 HUX SBJIAIOTCS
(cMm. Puc. 1):

TecToBbIN CLUEHaPWIA

Mpouecc TECTOBOM CUCTEMBI

h 4

Tectupyeman CHHXpOHWU3aTOp C —1* BHewHaA TecToBan
maeHan dyHKUMA TecTa
cucTema « BHELWHUMKU 0BX0QYMKaMK «— cucTema
v ! v 1
Peanuaauws anroputma obxoaa (06xoa4mk)

¢A

MpeactasneHue rpacda COCTOAHWIA (XpaHunuLLe)
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Pucynok 1. YcrpoiicTBo mpoimecca TeCTOBOii CHCTeMBI

Peanusayusa ancopumma 06xo0a nim 06x00yux — 6MOIMOTEYHBI KOMIIOHEHT, peau3yIOIni
HEKOTOPBIH HEU30BITOYHBIHN anropuT™ 00xoa rpados [3]. OOX0aUHK ABISETCS TACCUBHBIM
KOMIIOHEHTOM, B TOM CMBICII€, YTO OH HE MOJIaeT BO3JCHCTBUS HA TECTUPYEMYIO CUCTEMY.
OcHOBHOM 3a/1a4eii 00X0TUMKA SBISICTCS BRIUUCIEHNE MapIIpyTa U3 3aIaHHOW BEpITUHBI rpada B
KaKyl0-JIN0O BEPIINHY, U3 KOTOPBIX BBIXOJAT €IIIe HE MPOHICHHBIE TyTH.

Bce 00xomunku peanu3yroT euHbIi HHTepdeiic, MpeaoCcTaBIsIIoNui cieayomue GyHKIIT:

o Mnuyuanuzuposams 06x00uyux. IHUIMANU3UpyeT XpaHWINIIE, yCTaHABIUBACT
napameTpsl 00X0/a U repeiaeT 00X0 YUKy Ha4alIbHYIO BEpPIIMHY Tpada U CIUCOK
JOTTYCTUMBIX B HEW CTUMYJIOB.

®  Buiuucaums mapupym 6 epaghe u nooasaemulii cmumyi. Belauciser MapmpyT u3
yKa3aHHOHN BEpIIMHBI rpada B BEpIIMHY, B KOTOPOil €CTh ellle He MPOHICHHbIE TyTH, a
TaKKe CTUMYJI OJTHOM U3 3TuX ayr. Eciou B rpade oTCyTCTBYIOT HENPOMICHHBIE AYTH,
¢byHKuMs cooluraer o 3aBepiieHIH TecTupoBanusi. Eciin oOHapyXeHO HapyleHne
YCJIOBHS CHUTBHOM CBSI3BHOCTH Tpada uim Apyrux TpedoBanuil Ha rpad), HamaraeMbIx
00X0T9rKOM, (DYHKITUSI COOOMIAET 00 OImoKe.

o Jlobasums 6 epagh npotidennyro oyey. JlobaBisier nyry B XpaHwinine (Ipu 3TOM
YKa3bIBaeTCs, MOJTy4YeHa JIM 3Ta Jyra CHHXPOHU3AaTOPOM OT JAPYToro mnpoiecca Win
npoiizieHa nokansHO). Bmecte ¢ ayroit nepenaercs nHpopmanus o Yicie CTUMYIIOB,
JOMYCTUMbIX B KOHEYHOU BEPIIUHE AYTH.

e [lonyyums cnucok 0ye, npouoeHHbIX 10KAIbHO. Bo3BpalaeT Cuucok 1yr, IpOHAEHHbBIX
JIOKAJIbHBIM 00XOTYMKOM C MOMEHTA ITOCJIEHET0 BbI30Ba 3TOHM (pyHKIMM (MM Hayana
paboTHI IpolIecca TECTOBOM CUCTEMBI). DTa (DYHKITUS BBI3BIBACTCS CHHXPOHU3ATOPOM JIJIsI
MOJTyYEeHHUS AYT, KOTOPbIE HY>KHO NepeaaTh APYruM 00X0JUUKaM.

e  3asepuums pabomy 06xo0uuxa. OCBOOOKIAET PECYPCHI, 3aHATHIC BO BpeMs 00X0/1a.

Jlst moBbitieHUst 3(PEKTUBHOCTH MapaIeTIbHOTO 00X01a rpada UCIOIB3YETCs «Pa3BoOI»
00XOYUKOB I10 pa3HbIM NoArpadam (aeanbHON SBISIETCS CUTYalus, KOT/Ia pa3Hble 00X0JUNKU
paboTaroT C MOMapHO HE MepeceKaronuMucs noarpadamu). 1o 0COOEHHO aKTyalbHO B Hadaje
TECTUPOBAHUs, IIOCKOJIBbKY BCE IIPOLIECCHI CTAPTYIOT U3 OJHOM U TOW K€ Ha4aJIbHOW BEPIIUHBI, &
nH(popMaIKs 0 MPOUIEHHBIX AyTrax pacpOCTPAHIETCA MEXy MPOIlecCaMH ¢ 3aJepKkaMu. PazBoj
MOJKET OBITh peaJIn30BaH pa3HbIMU criocobamu. OuH U3 HanboIIee MPOCTHIX MOX0I0B OCHOBAH Ha
nepenaye KaxaoMy o0X0qUUKY MPU MHULIMAIN3AUH ero uaeHTudukaropa — yucna | u3
mHoxectBa {0, ..., N-1}, rne N — gmcio nporeccoB TecToBoii cucrembl. Kaxpiii pa3, Koraa
00XOUYMK CTAJIKUBAETCS C BBIOOPOM CTUMYJIa U3 CIIMCKA €Il He NMOJIaHHBIX CTUMYJIOB L, oH
BBIOMpACT TOT U3 HHUX, KOTOPBIN pacronoxeH 1o unaekcy | mod |L|, rae |-| — pa3mep crimcka.
Jpyrum crioco6oM SIBISIETCS CIydaiHbIN BEIOOP CTUMYJIA.

IIpeocmaenenue epaga cocmoanui NI XpaHuiuue — 9acTb 00XOAUNKa WM HE3aBUCHMAs
MoJICKCTEMa, OTBEYArOINas 3a XpaHeHne HH(opMaIiy o nmpoiaeHHon yacT rpada. OGHOBICHHE
XPpaHWINIIA OCYHIECTBISIETCS yepe3 uHTepdeiic ooxomunka. Mcnonap3yemoe mpeacraBieHue
JTAHHBIX MOXET 3aBUCETh OT BEIOPAHHOTO aIrOpUTMa 00X0/a U OCOOCHHOCTEN peann3alnu, OJHAKO
m000€ TPEICTaBICHUE COACPKUT CIACAYIONIYI0 HH(POPMAIIHIO:

e 3BecTHBIE BepIIUHBI rpada.

e [lIpoiinenHsie 1yru, uis KOTOPBIX U3BECTHBI HAYAJIbHAS BEpIINHA, CTUMYII IIEpPEeXo/a U

KOHEYHas BepIINHA.
e CTuMyIBI, JONYCTUMBIE B H3BECTHBIX BEpPIINHAX.
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I'nagnas ¢ynkyus mecma — akTUBHAS 4acTh TECTOBON CHCTEMBI, KOTOpasi HA OCHOBE
TECTOBOTO CIEHApHsl (HEM30BITOYHOTO ONMCaHus rpada), UCrob3yst 00X0 9nK (0OOHOBIISA
MOJIENBHBIH Ipad) ¥ BEIYUCISS TYyTH B BEPLUIMHBI C HEIPOWICHHBIMHU TyTaMH), TIOAaeT BO3CHCTBUS
Ha TECTUPYEMYIO CUCTEMY M IPOBEPSIET NOJTYUCHHBIE OT HEE PEaKIIHH.

Cunxponuzamop — OCyIecTBIsIeT 00OMEH JaHHBIMU C AaHAJIOTUYHBIMU KOMIIOHEHTaMH Ha
JPYTUX y371aX U ¢ 00XOJUUKOM.

npOMOKO.ﬂ CUHXPOHU3auuu

Kaxap1ii mpoliiecc peryisipHO BBIIOIHSET NpoLeaypy cuHxponusanuu. [Ipouenypa
CUHXPOHU3AIMH UHUITUUPYETCS MOSBICHUEM BXOISIINUX COOOIICHIH, NI OOHOBICHUSIMU B
JIOKTbHOM XPAHWIMIIE WM TaiMEepOM. AJITOPUTM CUHXPOHU3ALUU CIEAYIOIINN:

. CuHXpOHU3aTOp MPUHUMAET BCE BXOAIINE CETEBBIC COOOIICHUS U 3allpallluBaeT y
00X0T4MKa 06HOBIeHUe — MHOKECTBO HOBBIX YT, IPONACHHBIX OaHHbIM TIPOLIECCOM C
MOMEHTa rociennelt cuuxponnzaunu. O6o3HaunM yepe3 A MHOXKECTBO YT, HH(POpMAIUS O
KOTOPBIX COJIEP’KUTCS B IPUHATHIX COOOIIEHUAX, B — MHOXECTBO IyT, KOTOPBIE JaHHBII
MIPOLIECC YXKE MOCHUIAT B COOOMICHUSIX TIO0 BEIXOSIINUM CBsi3siM, C — 0OHOBIJICHUE.

Il. B nokambHOE XpaHunuiie (depe3 00X0a9HK) T00aBISIETCS MHOXKECTBO HOBbIX TIEPEXO0I0B
A\(BUC), moMeueHHBIX KaK MOJYYCHHBIC OT APYTUX MPOIECCOB.
I, Ilo 6cem MCXOIAIIMM COEMHEHUSAM PACCHUIAETCS COOOILEHHE, COJIepKaliee MHOKECTBO
nepexozaos (AUC)\B
IV.  OGHOBIseTCs MHOXECTBO MOCIAaHHBIX MepexooB: B := BUAUC.

YropsiiounB KakuM-11u00 00pa3oM CTUMYIIBI, MbI B cuity TpeboBanuii (B) u (C) Mmoxem
MePEHYMEPOBATh JJIs KAKAO0W BEpIIUHBI Z BCE IOMYCTUMBIE B HEH CTUMYJIBI YiciiaMu oT 1 o
deg(Z), rae deg(Z) — konnuecTBO TAKUX CTUMYJIOB, M Jajlee pacCMaTPUBATh B KAUeCTBE CTUMYJIOB
Mepexo0B TOJIbKO 3TH HOMepa. Jlyru nepenatorcs mo cetu B Bune ueTBépku (X,Y,Z,deg(Z)), rue X
— uAeHTU(DUKATOP HAYAIbHOW BEPIITUHBI IyTH, Y — HOMEp CTUMYJa, Z — UAeHTU(PUKATOP KOHEUHOM
BEPLIMHBI 1yru. TakuM 00pa3oM mosryyaTessiM cooOIIeHuil BMecTe ¢ HHpopManueil 0 HOBOM
BepIIMHE rpad)a CTAHOBUTCS TAK)KE H3BECTEH CITMCOK JOMYCTHMBIX B HEH CTHMYJIOB.

HecnoxHo yoeauThes, 4To MPH TaKOM IIPOTOKOJIE CHHXPOHU3AINUY HH(HOPMAITUS O KaXKIOM
HOBOH Jyre, TO €CTh IPOUIEHHON XOTs ObI OJTHUM ITpOIIeccOM, Ayre Tpada nepeaaércs mo KaxaoMy
coeMHEHUI0 poBHO 1 pa3. Onenum Bpems T, dyepe3 KoTopoe nH(pOopMaIHst O HOBOU Jyre CTaHeT
M3BECTHA BCEM IporieccaM (M30aBisis UX OT HEOOXOAMMOCTH MPOXOIUTh €€ CAMOCTOSATEIBHO).
[TycTh t — MakcUMalIbHOE BpeMs OT Mepeiadd HHPOpMAIH O AyTre OT OAHOTO Mpoliecca K
COCEIHEMY TIPOIIECCy B CETH, BKITIOUasi BpeMst 00pabOTKH coo0IIeH s B mporecce. Paccmosinue ot
mporecca P 10 mpoiiecca P, — MUHIMAaIbHAS JTTHHA ITYTH U3 P1 B P2 TI0 Tpady MEKIPOLECCHBIX
coenunenuii. [Tycts d — quaMeTp rpada MeXKIPOLECCHBIX COSTUHEHUH, TO €CTh MAKCUMYM U3
paccTosiHUl OT Tiporiecca 110 mporecca. Toraa T=0(dt).

OTMeTHM TaKKe, YTO MCIIOJIB3Ys 3TOT (haKT, MOKHO OYHIIATh MHOXeCTBO B, ynamnss u3 Hero
IyTH, KOTOPBIE YK€ ObLTH TOMYyYEHBI MO KaXKIOW U3 BXOISIINX CBSI3EH.

KoopouHayus

IIpouecc TecTHpOBaHUS MOXKET YIPABIATHCS C UCIIONIB30BAaHUEM KOOPAUHATOPA.
KoopaunaTtop npeaocTasiisieT 1ojib30BaTeIo0 BO3MOKHOCTh 33aTh KOH(UTYpaIHio
BBIUYHCIIUTENBHOMN Cpebl: y3JIbl, Ha KOTOPBIX 3aIIyCKaKOTCs MPOLIECCH TECTOBOM CUCTEMBI U CBS3H
Mexny HUMH. B Hayanie paboThl TECTOBOI cHCTEMbI KOOPIMHATOP 3aIlyCKaeT BCE MPOLIECCHI U
nepeaaeT UM nHpOopMaIHio 00 UX BXOJAIINX U BBIXOJAIINX coequHEeHUsAX. Kpome Toro,
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KOOPJIUHATOP MO3BOJISET YIPABIATH IPOLECCOM TECTUPOBAHUS U LIEHTPAIM30BaHHO COOMPATh
MH(POPMAIIHIO O COCTOSIHUU MPOIIECCOB, HAMIEHHBIX UMH OMIMOKaX, JOCTUTHYTOM TECTOBOM
MOKPBITUH, KOJTMYECTBE MPONUJCHHBIX OYyT rpada u T.1.

[Tpu oOHapy>keHNH OIMOKH JaJIbHEHIIee TOBEIEHUE TECTOBOM CUCTEMBI ONpeAeseTCs

YpOBHEM KPUTHUYHOCTH 3TOH OIUOKU. BbIenstoTcs crieayomre ypoBHU:

1. JlokanbHO ycTpaHMMas OlIMOKa — OIMOKa, KOTOpas HE BIUSAET Ha JaJbHEUIINHA 00X0x
rpada. [Ipu o6HapyKeHUN TaKOW OMIMOKH MPOIECC OMOBEIIAET KOOPAUHATOPA 1
MPOJOIDKAET MPOIecC TECTUPOBAHMS U OOMEH JaHHBIMH C IPYTHMH IPOLIECCAMH.

2. JlokanpHO HEeyCTpaHuMas omudKa — ommoKa, Mpyu KOTOPOH JanbHEHHI 00Xo1 rpada
STHM IpoIiecCOM HeBO3MOXkeH. [Ipu oOHapyeHnH Takoi OIMOKH MpoIece nepeaaeT
nH(popMaIKio 00 3TOM KOOPAUHATOPY, IpEeKpallaeT TECTUPOBAHUE, OJHAKO MPOJOJIKAET
0OMEH JJaHHBIMHU C IPYTMMH IPOIIECCaMH, COXPaHSS TAKMM 00pa30M CHIIBHYIO CBSI3HOCTh
rpaa MeXMpPOILECCHBIX COeTMHEHUH.

3. TI'moGanbHO HeycTpaHuMas omuOKa — ourOKa, Mpu KOTOPO HEBO3MOXKEH JalbHEUIINIA
o0xon rpada Bcemu npoieccamu. [Iporiecc onosemaer KOOpAUHATOPA, KOTOPBIH
nepeaaeT BCeM OCTaIbHBIM MPOLECCaM yKa3aHHe O MPEKPaIIeHUH TECTUPOBAHHUS.

3aBepuieHre paboThl TECTOBOW CUCTEMBI TAKKE BO3MOXKHO MPH MOITYYEHUU

COOTBETCTBYIOIIEH KOMaH/IbI OT MOJIb30BaTeNs. B 3TOM ciyyae KOOpAMHATOP MEPelacT BCEM y3laM
yKa3aHWe 3aBepIIuTh padoty. [Iporecchl MOTyT COXpaHUTh CBOE COCTOSTHUE, YTOOBI ObLTa
BO3MOKHOCTh B JJaJIbHEHIIIEM BO30OHOBUTH TECTUPOBAHUE.

CoxpaHeHue COCMOSsIHUST U 80CCMaHos8JieHue nocrie cboes

Jlaxke HECMOTpsI Ha YCKOpEHHUE TeCTUPOBAHUS 3a CUET pacriapalieIMBaHus TIOTHBIN 00X0/1
MoJIeTIbHOTO rpada Bc€ paBHO MOKET 3aHMMATh BeChMa MPOJ0JLKUTENbHOE BpeMs. B ciyuae ecnu
BBIUUCIIUTENLHBIN KJIacTep COOpaH U3 PSAIOBBIX JCHIEBBHIX KOMIIOHEHTOB 0€3 MPUMEHEHHS
TEXHOJIOTUH oOecreueHus: 0TKa30yCTOWYMBOCTH CUCTEMBI B IIEJIOM, €T0 CPEHEE BpeMsi HapaOOTKH
710 OTKa3a OJIHOTO U3 y3JI0OB YMEHBIIAETCSl BMECTE C POCTOM YHCIIa y3/I0B. B pe3ynbprare Bo3HHKAET
HEOOXOJMMOCTh COXPaHATh PE3YJIbTATHI IPOJICTAaHHON padOTHI IO 00X01y rpada s
MOCTIeTYIOIIEr0 BOCCTAHOBIICHUS M MPOAOIDKEHHS 00X0/1a TOJILKO HEUCCIICA0BAaHHOMN €ro 4acTH.
Kpome Toro, naxke mpu oTCyTCTBUU COOEB MOKET BO3HUKATH MOTPEOHOCTh OCTAHOBUTH PaboOTy
BBIUUCIIUTENILHOTO KlacTepa 06e3 MoTepH pe3yabTaToB paboThl, HAIPUMED, AJIS POBEACHUS
perJiaMeHTHBIX padoT.

PaccMmoTpuM /1Ba IPOTOKOJIA TAKOT'O COXPAHEHHS M BOCCTAHOBJICHUSI.

IIpoTOK0J KOHTPOJIBHBIX TOYEK.

Ilocmpoenue konmponvroi mouxku. BpeMs ot BpemeHu (110 KOMaH1e KOOpANHATOPA WIIH 110
HEKOMY 00II[eMy COTJIAIICHHIO) BCE TIPOIECCHI MPUOCTAHABIMBAIOT 00X0 rpada, mpoaomKas mpu
3TOM 0OMEeHbI HH(GOPMAITUEH, U JKIYT, KOTJa KaXIbIi MPOIIECC 3aBEPIITUT MPOXOKICHUE OUePEIHOM
IyTH, a B CETH MEPECTaHYT MUPKYIHPOBATH COOOIIEHUS O MPOMIEHHBIX Ayrax. Kak moka3aHo BbIIIIE,
9TO MPOU3OUIET, KaK TOIHKO HH(MOPMAITUS O KaXKIOU MPOUICHHON Jyre JOCTUTHET KaKI0TO
mpolecca, MocJiie 4ero B XpaHWIUIIe KakI0ro mpoiecca Oyaer coaepxkarbes nHdpopmanus 06
OJTHOM W TOM JK€ Ha0Ope BEpIINH U MPOUICHHBIX U HEMPOHACHHBIX AYT. [loce 3Toro KaxapIi
MPOILIECC COXpaHseT NHPOPMAIUIO U3 CBOETO XPAHIIIUIIA HA JIOKATBHBIN JHCK, a KOT/Ia COXPaHCHHE
YCIENTHO 3aBEPIICHO BCEMH MPOIIECCAMU, TTPOJIOJDKAET TECTUPOBAHUE U3 TOM BEPIIMHBI
MOJIEJIHOTO Tpada, B KOTOPOH OH HAXOIUTCS B JAHHBIA MOMEHT (WJIM 3aBepIIacT paboTy, ecliu
MOCTYIHJIa COOTBETCTBYIOIIAS KOMaH 1a OT KOOPJAMHATOPA).

Boccmanosnenue mpoucXoauT CASIYIOIIMM 00pa3oM: TIOCTIE 3aITyCKa BCEX MPOIECCOB U
YCTaHOBJICHUSI MEXIY HUMH COSAMHEHUN KK bl MPOIECC 3arpyKaeT U3 JJIOKaIbHOTO (haiina
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COCTOSIHHME XPaHWIUINA, COXPAaHEHHOE TIPH MTOCIEAHEM YCIICIIHOM HOCTPOSHUH KOHTPOJIBHON TOYKH,
nocje 4ero HaunHaeT 00xof rpada ¢ ero HauaJIbHOM BEPIIUHBI.

IIpoTokoJ :KypHaIH3ALHH.

Heckonbko mpoueccoB npu cTapTe Ha3HAYaroTCsl COXPAHAIOIUMU COCTOSIHUE (€CIIH HE HY)KHA
3alIMTa OT TaKUX COOEB y3I1a, IPU KOTOPBIX TEPSIETCS COAECP)KUMOE €ro IUCKa, TO TOCTAaTOYHO
oJHoro npouecca). CHHXpOHU3aTOPBI 3TUX MPOLECCOB KaKIbIN pa3 MPU PACCBHUIKE 110 CETH
COOOIIEHUH C MHOKECTBOM JIyT OJJHOBPEMEHHO 3aIIMCBIBAIOT 3TU JYTU B TOM K€ MOPSIKE B (aiin
Ha JIOKaJIbHOM aucke (orcyprar).

BoccranoBneHre mpoucXoIuT CaeIyIoIM 00pa3oM: Mocye 3aIycKka BCexX IMpoLeccoB U
YCTAHOBJICHHS COEIMHEHUI OJIUH U3 MPOLIECCOB HAYMHAET MOCIIEA0BATENbHYIO 3arpy3Ky IyT U3
’KypHaia, B TO BpeMs KaK BCE OCTaJIbHbIC HAYMHAIOT paboTaTh 0OBIYHBIM 00pa3oM. Bo Bpems
3arpy3Ku 3TOT IIPOLECC HE OCYHIECTBIsIET 00X0 rpada, HO IPUHUMAET U PETPAHCIUPYET
COOOIIEHHUSI O HOBBIX JYTax, MOJyYECHHBIE OT IPYTUX MPOLECCOB. 3arpykaeMble U3 KypHaia Iyru
TaKXe PacChUIAIOTCS 110 CETH U J0OABIIAIOTCS B JIOKAJTIbHOE XPAaHUJIMILE BMECTE C OTYYEHHBIMH OT
Apyrux mnporeccoB. OTMETHM, UTO BhINONIHEHUE TpeboBanus (E) rapanTupyer, 4To 3arpyska u
pacchlIKa BCEM IpoIieccaM COXpaHEHHBIX JaHHBIX 00 U3BECTHOM YacTH rpada MOTyT OBITh
BBINOJIHEHBI CYIIECTBEHHO ObICTpee, YeM MOBTOpHBIN e€ 00x0/. [Tocie 3aBepiieHus 3arpy3ku us3
’KYpHasa 3TOT MPOLECC NEPEXOIUT K TECTUPOBAHUIO B OOBIYHOM PEXUME, ITPU ITOM OH MOXKET
JI0NUCaTh B KOHEL CBOETO JKypHaJIa 1yTH, KOTOpbIe B HEM OTCYTCTBOBAJIM, HO OBLIH MOJIyYEHBI BO
BpEMs 3arpy3KHu OT APYrHX IPOLIECCOB, U B JAJIbHEHIIEM POOJKATh TOMHUCHIBATH B KOHELL
’KypHasa Bce HOBbIE JyTH.

3aknroyeHue

B crarbe onucano pacmupenue texnonorun UniTESK cpencrBamu pacnapanienuBaHus
paboThI TECTOBBIX CHCTEM Ha paclpeelIeHHbIX BBIUMCIUTENbHBIX KiacTepax. BaxkHoii
0COOEHHOCTBIO MPEACTABICHHON Pa0OTHI ABJSETCS TO, UTO pacHapaieIBaHUE OCYIIECTBIISIETCS
OUHAMHYECKH, 63 UCTOIb30BaHUsI HHPOpMAIH O CTPYKType rpada. C TOUKU 3peHHs] HHKEHEPOB
paboTaTh ¢ pacmpeaeieHHON TeCTOBOW CUCTEMON HE CIIOKHEE, YeM C OOBIYHOM TECTOBON CHCTEMOH,
BBITIOJTHSEMOM Ha OJTHOM KOMITbIOTEpE (JIOTIOIHUTENbHBIE BXOIHbIE JAHHBIE CBA3aHbI CO
CTPYKTYPOI MEXKIIPOLIECCHBIX COCTUHEHNH, HO OHH 3aJIal0TCs O/IMH pa3, PU KOHMUTYPALUH).
[IpennaraemMslif moaxoa obecreyrBaeT CyleCTBEHHOE COKpAIEHHE BPEMEHH BBIITOJIHEHUS TECTOB,
a KaK CIIe/ICTBUE, YMEHBIICHUE BPEMEHH, 3aTpayMBacMOro Ha OOHapy>KeHHe OIMOOK, U YCKOPEHHE
rporecca NPOEKTUPOBAHUS B LIEJIOM.

JlanbHeliiiee HamipaBieHUe Pa0OTH MBI BUIUM B pean3allii MEXaHU3MOB, HAIIETICHHBIX HA
MOBBILIEHUS THOKOCTH U 3 (HEKTUBHOCTH pacnapauieTuBaHus TecToB. K HUM oTHOCSTCS
JIMHAMHYECKasi peKOH(UTYpaIrsl TOMOJIOTUH CeTH (ISl CIIOMKHBIX TECTOB MOXKET IMOTPEOOBATHCS
YCKOpEHHE 3a CUeT J00aBICHHE HOBBIX BHIUMCIUTEIbHBIX Y3JI0B B Ipad) MEKIIPOLIECCHBIX
COEIMHEHUIN) ¥ MOAJIEPHKKA CUCTEM € O0IIEeH MaMAThIO, B YaCTHOCTH, MHOTOSIIEPHBIX MTPOIIECCOPOB
(B aTOM ciyuae Bo3MoskHa Oosiee 3¢ (heKTHBHAS pean3allis CHHXPOHU3aTOPOB, a TAKIKE
COBMECTHOE MCIOJIb30BaHHE OHOTO XPAHUIINIIIA HECKOJIBKUMHU TPOLIECCAMH).
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