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BBenenue

JlanHas craresi oOmHMCHIBaeT pacmmpenue TexHonorun TtectupoBaHus UniTESK [1], wucnons3yromee
BO3MOXXHOCTH BBIYHCIINTEIBHBIX KJIACTEPOB ISl MapajljIeIbHOTO TECTUPOBAHMS CIOXKHBIX CHCTEM HA COOTBETCTBHE
(hopManbHBIM MOZIEIISIM TPEOOBAaHUN K HUM.

B texnonorun UniTESK Tectupyemas cucrema (peaiusariust) IpeCTaBIsSeTCs B BUIE MOJEIbHOTO KOHEUHOTO
aBTomata (MKA), BXOmHBIE CHMBOJIBI KOTOPOTO COOTBETCTBYIOT TECTOBBIM CTHMYJIaM, a BBIXOIHBIE CHMBOJBI —
BBIJIaBa€MbIM TECTHpPyeMOH crcTeMoit peakuusaM. [Iporiecc TecTHpoBaHUS 3aKITI0YAETCS B IPOXOKACHUH MapIIPyTOB 110
rpady cocrostanit MKA (mamee Ha3pIBaeMOMY «MOJEIBHBIM TpadoM» HIH IPOCTO «Tpadom»), IPH 3TOM Ha KaKIOM
MEepeXoe aBTOMATHYECKH OCYIIECTBISIFOTCS TPOBEPKM HAa COOTBETCTBHE HAOIIOZAEMOrO IOBENCHHS (PEaKIUM)
TECTHPYEMOH CHCTeMBI 3a/laHHBIM TpPEOOBAaHUSIM, KOTOpHIE ONHMCAaHBl B BHAE crenupukanuu. Boobmie rosops,
crenuduKays OIpenenseT KJIacc YIOBIETBOPSIOMMX €W peanu3aluif, MOIEIbHBIE TIpadbl KOTOPBIX SIBISIOTCS
pasnuuHbiMK Toarpadamu rpada cnenudukanmu. Kpome Toro, cam rpad crenudukanuu 3agaeTcs HESIBHO B BUJE
npes- ¥ nocrycioBuid. [loatoMy npu tecTupoBaHuM rpad peannszanuu CTPOUTCS IO Mepe ero odxoxa; odxon rpada
3aBepIIaeTcsl Mocje MPOXOKICHUS BCEX ero Ayr (Korma oOHapyKeHO, YTO HU M3 OJHON H3BECTHOW BEPIIMHBI HE
BBIXOJJUT HEIPOWCHHAs Iyra) Wik 0OHAPYKEHHs! OIMOKH, HE MTO3BOJISIOIIEH NPOJ0IDKATh TECTUPOBAHUE.

ITonpobHee o cmocobe TecTUPOBAaHHS C TOMOIIBIO KOHEYHBIX aBTOMArOB, HCIIOIB3YEMOM B TEXHOJOTHH
UniTESK w™oxHo mpoumrtare B [1,2]. Takoif cmoco0 TecTHpoBaHUS AT XOpoIllee IOKPEITHE TpeOoBaHWI K
TecTupyeMoii cucreme. OHAKO pa3Mep MOAEIBHOTO rpada MOXKET OBITh OYEHb OOJBIIMM, AaXKe MOCIE MPUMEHEHHS
pa3H4HEBIX crioco0oB ero cokpamienus [3]. B pesynsrare 06xon MKA Ha ofHOM MamuHe MOXET AITUTHCS HEJOITyCTUMO
JIOJITO.

Uro0Obl yCKOPUTH MPOIECC TECTHUPOBAHUS, COXpaHss mpu 3ToM jgocroumHctBa texHomormn UniTESK (B
YaCTHOCTH, aBTOMAaTH4ecKoe oOOecIedeHne TONMHOTH 00Xofa MoAeNsHOTO rpada U aBTOMAaTHYECKYIO OLEHKY
JIOCTUTHYTOTO TOKPBITHS (POPMAIBHON MOJENN TECTUPYEMOI CHCTEMBI), MpeiaraeTcs HCIONIb30BaTh BO3ZMOXKHOCTH,
MIPEIOCTaBIISIEMbIE PACTIPENCTIEHHBIMY BBITHCINTEIBHBIMI CHCTEMAMH.

Hcnonp3yeMblit METOZl TECTHPOBAHNUS HMEET CIEAYIOIINE 0COOCHHOCTH:

1. TecroBas mociaeq0BaTEILHOCTD CTPOUTCS B BUIE SIMHOTO MapLIpyTa Mo rpady, MpoXo/sIero Bce ero TyrH.

2. I'pa¢ He 3amaH 3apaHee, a CTPOUTCS AMHAMUYECKH IT0 MEpe ero 00xoza.

3. Kak mpaBuiio, eJMHCTBEHHBIM CIOCOOOM IEpeBOjia TECTHPYEMOH CHCTEMBI B TpeOyeMOe COCTOSIHUE SBISETCS
NPOXOXJIeHNE B rpade MapuipyTa, BEeIYIIEro n3 TEKYLIEro COCTOSHHS B TpeOyeMoe.

OTH 0COOCHHOCTH CO3JAIOT ONpeeNIEHHBIE CIOKHOCTH ISl pacrapaUIeTIMBaHUs, HE TIO3BOJISSA pacIpeieniTh
paboTy MeXAy y3JaMu BBIYHCIMTENIBHOrO Kiacrepa crarmdeckd. CylIecTBYIOT MeTOAbl (Hampumep, OINMCAHHBIA B
paborte [4]), TO3BOIISIOIIME 3aMCHIBATh HHPOPMAITHIO O Tpade Bo BpeMs ero 00Xoia 1 MCIOIb30BaTh €€ B JalTbHEHIIIEM
JUISL CTaTHYECKOTO MOCTPOCHMSI KPaTKMX MapIHIPYTOB, YACTUYHO permast 3TH npoOneMbl. OQHAKO I TaKMX METOJOB
HEeoOX0/IMM TTepBOHAYAIILHBIH 00X0/] rpada, KOTOPHIi TakXKe MOXKET 3aHHMAaTh HEIOMyCTHMO JIONTOE BPeMsi; KpOMeE TOTo,
TaKHe CTaTHYECKHE METObI HEYCTOWYMBEI K N3MEHEHHSIM KaK CHenn(HUKAINH, TaK U peali3alii, KOTOpble HEN30€KHBI
B TIpoliecce pa3paboTKH.

Jnst pewenust sTux npoOseM Obuia pa3paboTaHa CUCTEMa TECTUPOBAaHHS METOJOM IapajliebHOro 00xoxa
rpadoB, orMcaHHas B JaHHOW CTaTbe.

TpeOoBaHUsI K TECTOBOIi cucTeMe

J1s BO3MOXXHOCTH TapaiuieNbHONH paboTBI TECTOBOH CHCTEMBI HE0OXOmMMO, 4YTOOBI CTPYKTypsl MKA m
MOPOXKAEHHOTO MM MOJIENIBHOTO Tpada yIOBIECTBOPSUIN CIACAYIOIIUM OTPaHUICHHUSIM:

(A) MonenbHbli rpad KOHEUEH U CHIIBHO CBSI3aH.
(B) Ha Bcex y31ax BBEIYMCIMTENBHOTO KiacTepa rpad) ONHAKOB.
(C) MAns mo6oit BepiuHbI Tpad)a MOXKHO BBIYMCIHTH BCE CTUMYJIBI, KOTOPHIMH ITOMEUYEHBI BBIXOJSIIUE 3

HEE IyTHU.

(D) MKA nerepMUHHpPOBAaH B TOM CMBICIIE, YTO IPECOCTOSHUE U CTUMYI JTI0O0T0 Iepexoia OTHO3HAYHO

OIIPEEIISIOT €ro MOCTCOCTOsIHUE. DTO TpeOOBaHUE MOXKET OBITh OCIA0ICHO B 3aBUCUMOCTH OT HCIIOJIb3YEMBIX

anroputMoB obxoma [5].

BrimonHeHne BBIIEYKa3aHHBIX TPEOOBAaHWH HEOOXOOMMO ML 603MOMCHOCMYU TIPUMEHEHHS IPEIIaraéMoro
METO/Ia pacHpeneNiéHHOro TecTupoBanusi. Kpome toro, mst yerecoobpasrocmu €ro IpuMEHEHHS JJOJKHO BBITTOTHATHCS
cienyroniee TpeOoBaHMeE:

(E) OOmensl nH(poOpMalmein o nyrax ¢ APYTMMH y3JaMH KJacTepa JOJDKHBI TpeOOBaTh CYIIECTBEHHO

MEHBbIIIE BPEMEHH, YeM ITPOXo/bl Iyr rpada (BKIoyamunme B ceds MPUMEHEHHE TECTOBOIO BO3/IEHCTBHS, €T

00paboTKy TECTHPYEMOI CHCTEMOI U OLIEHKY MPAaBUIBHOCTH MOTYYCHHBIX PEAKIIHii) OTHUM Y3JIOM.

ApXHUTEKTYpPa TeCTOBOI cHCTeMbI

224



TecroBass cucTeMa COCTOMT W3 MHOXKECTBAa IIPOIIECCOB, BBITIOJMHAIONIMXCS HAa Y3JIaX BBUHCIHTEIHHOTO
kiactepa. Ilpomeccsr MOTyT OOMEHMBATHCS COOOIMICHHSAMH, HO HE MMEIOT OOMMX MaHHBIX: Ka)KIBIH MPOIECC MMEEeT
CBOIO KOITMIO TECTHPYEeMOH CHCTEMBI M padoTaeT, BOOOIE TOBOps, IO CBOEMY alropuTMy obxoxa rpada. IIpomeccs
CBS3aHBI  ONHOCTOPOHHHMH  CETCBHIMH  COCIHMHCHHUSMH THIIA TOYKA-TOYKa (JABYCTOPOHHHE  COCHMHEHUS
paccMaTpuBalOTCs KaK Mapbl OAHOCTOPOHHUX COEAMHEHUIT), 00pa3yIoMMH CHIIBHO CBSI3HBIH OPUEHTUPOBAHHEIN rpad;
[0 3TUM COEJUHEHHSM OHM OOMeHHMBaloTCsl MH(popManueil o0 uccienoBaHHON uactu rpada. [Ipeamonaraercs, dro
COCIMHCHUA COXPAHAIOT ITOPAIOK COO6L[I€HI/II\/’I, HE TCPAIOT UX U HE IPOU3BOJAT JIMITHUX COO6IJ_ICHPII>’I.

Kaxapiii mpoliecc OCymIeCcTBISET TEHEPalMI0 CBOEH TECTOBOM TMOCIENOBATENLHOCTH M TOAAYY TECTOBBIX
BO3/ICHCTBHI Ha TECTUpYeMyI0 cucTteMy. [Ipomecc mpencraBisieT coOoil CHCTEMy, COCTOSIIYI0 M3 HECKOJIBKHIX
B3aMMOJICHCTBYIOMINX KOMITOHEHTOB. OCHOBHBIMH U3 HUX SABILTIOTCS (cM. Puc. 1):

TecToBbIN CLEeHapun

Mpouecc TecToBOM CUCTEMBI
\ 4

»

CuHxpoHusarop ¢ > BHeLllHsa TecToBas
BHELLHMMMN 06x0a4MKamMKn |« cuctema

v 1 v 1

Peanusauus anroputma obxoga (06xo4umk)

v !

MpeactaBnexve rpada COCTOSAHWI (XpaHunuLe)

TecTnpyemas

MMaBHasa yHKuMs TecTa
cuctema <«——

Puc. 1. YerpoiicTBo mporiecca TeCTOBOH CHCTEMBI

Peanusayusi ancopumma 06x00a v 06x00uux — OWUONMOTEYHBI KOMIIOHEHT, PEaM3yIOUIMH HEKOTOPBIN
Hen30BITOUHBIH anroput™ 00xoza rpados [2]. OOXOAUYKK SBISETCS MACCHBHBIM KOMIIOHEHTOM, B TOM CMBICIIE, YTO OH
He [0JlaeT BO3ACHCTBUS Ha TecTHpyeMyto cucteMy. OCHOBHOH 3afaueil 00XOM4rKa SBIISETCS BEIYMCICHUE MapLIPyTa U3
3aJJaHHOM BEpLIMHBI Tpada B KaKyI0-JIMOO BEPIINHY, U3 KOTOPBIX BBIXOAAT €l HE MPOHICHHbIC AyTH.

Bce 00x0quHKN peann3yroT euHbli HHTepdeiic, MPeNoCTaBIMIOMMI ClenyoIue QYHKIHN:

*  Hnuyuanuzuposams 00x00uyux. VIHUIUAIM3UPYET XpaHWIMILE, YCTAHABIMBAeT MapaMeTpbl o0xXoma M IepenacT
00XOIYMKY HaYaJbHYIO BEPIINHY Ipad)a U CIHCOK JIONYCTUMBIX B HEHl CTUMYJIOB.

*  Buiuucaums mapwpym 6 epage u nooagaemviii cmumyi. Berauciser MaplpyT U3 yKa3aHHOH BepLIMHBI Ipada B
BEpIIMHY, B KOTOPOH €cTh elle He MpOHJICHHBIE AYTH, a TakkKe CTUMYIT OJHOM M3 3tmx ayr. Ecim B rpade
OTCYTCTBYIOT HENpOHJEHHbIE Iyrd, (QYHKIUS COOOIIAaeT O 3aBepUIeHUH TecTupoBaHus. Ecimu oOHapykeHO
HapylICHHE YCIIOBUSI CHJIBHOW CBS3HOCTH rpada wiau Apyrux TpeOoBaHHMii Ha Tpad), HamaraeMbpIx OOXOIYHKOM,
¢byHK1Ms coobuaeT 00 ommoKe.

* Jlobasums 6 epagh npotidennyio dyey. Jlo0aBisieT Iyry B XpaHuIHiie (MIPH 3TOM YKa3bIBAeTCs, IONyUEHA JIK 3Ta Iyra
CHHXPOHH3aTOpOM OT JAPYyroro mpolecca WiIH MpoiaeHa JIoKalnbHO). Bmecte ¢ myroil mepemaercs uHpopmaius o
YHCIIe CTUMYJIOB, IONYCTUMBIX B KOHEYHOH BEpPIIUHE TYTH.

* [lonyuums cnucox 0ye, NpotioeHHbIX T0KAIbHO. Bo3BpalaeT CUCOK Iy, MPOHICHHBIX JIOKAIBHBIM OOXOIYHKOM C
MOMEHTA IOCJIEJHEr0 BbI30Ba 3TOM (pyHKIMM (MM Hayasa paboTHI IIpoliecca TECTOBOW CHCTEMBI). JTa (YHKIMS
BBI3BIBACTCS CHHXPOHHM3ATOPOM /ISl IOJIYUESHHUS IyT, KOTOPBIE HYXKHO Iepearh IPyruM O0XOTIHKaM.

*  3asepuums pabomy 06xo0uuxa. OCBOOOKIACT PECYPCHI, 3aHATHIC BO BpeMs 00X01a.

Jnst mobimieHust 3QQeKTHBHOCTH MapajuienbHoro obxona rpada HCHoNb3yeTcs «pa3Boa» OOXOMYMKOB IO
pasueiM moarpadam (MOcasbHOW SIBSICTCSA CHTyalds, KOIJa pas3Hble OOXOMYMKH padOTalT C MOMapHO He
nepeceKarommMucs noarpadamu). ITo OCOOCHHO aKTyaJbHO B Hadalle TECTHPOBAHHS, ITOCKOJIBKY BCE IIPOIECCHI
CTapTYIOT W3 OTHON M TOW )K€ HaYaJbHON BEPIIMHBI, a WH(POPMAIUI O MPOUICHHBIX Iyrax pacHpoCTpaHsIeTCcS MEXIY
IpoleccaM ¢ 3a/epKkaMu. Pa3Bog MoXeT OBITh peann3oBaH pasHbIMH crocobamu. OauH W3 Hambosee MPOCTHIX
MOIXOOB OCHOBAaH Ha Iepefade KaXIOMy OOXOMYMKY NpH WHULHMANHM3alMU ero uiueHthdukaropa — uucia I w3
mHoxecTBa {0, ..., N-1}, rae /N — 4KciI0 IpOLEeccoB TeCTOBOM cucTeMbl. Kakaplid pa3, Koraa 00XOMYMK CTaKUBACTCS C
BBIOOPOM CTHUMYJIa M3 CIIMCKa €llle He MOJAHHBIX CTUMYNIOB L, OH BBIOMpaeT TOT W3 HUX, KOTOPHIH PACIOJNIOXKEH IO
unpaexcy I mod |L|, tne || — pa3mep crucka. pyruM criocoOoM sBISIETCS CITyJaiHbIH BEIOOp CTUMYIIA.

Ilpedcmaenenue epagpa cocmosnuli uiu Xpauuauuje — 4YacThb OOXOQUMKA WM HE3aBHCHMas IOICHCTEMA,
OTBEYAIOMIas 32 XpaHeHne nH(opManny o MporaeHHONW JyacTh rpada. OGHOBICHNE XPAaHWIIHIIA OCYIIECTBISETCS Yepes
uHTEepdeiic ooxomunka. Vcnoiap3yemMoe MpeaCcTaBIeHne TaHHBIX MOXKET 3aBHCETh OT BRIOPAHHOTO alTOpUTMa 00X0/a H
0COOCHHOCTEH peann3alyi, OHAKO JII000€e MPEACTAaBICHUE COACPKUT CIEAYIOITYI0 HH(OpMAIHIO:

» U3BecTHbIe BepmMHbI Tpada.
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* [IpoiigeHHble 1yTH, Ui KOTOPBIX H3BECTHBI HaYallbHasl BEPILIMHA, CTUMYIT TIEpeXo/ia M KOHEYHas! BEPILIMHA.

*  CTUMyIBI, IOMyCTUMBIE B U3BECTHBIX BEPIIMHAX.

Thaenas @ynkyus mecma — aKTHBHAsl 4acTh TECTOBOM CHCTEMBI, KOTOpasi HA OCHOBE TECTOBOTO CLCHAPHUS
(HEeM30BITOYHOTO OMHCAHUS Tpada), UCIONb3YS 00XOMTINK (0OHOBIISS MOACTBHHEIN Tpad W BRIYUCISAS IIYTH B BEPIIHHEI C
HENpPOMICHHBIMH JyTaMH), TOAAET BO3ACHCTBHS Ha TECTUPYEMYIO CUCTEMY M IIPOBEPSIET MOIYYSHHBIE OT He€ peaKiyy.

Cunxponusamop — OCYIIECTBIsIET 0OMEH NaHHBIMHM C aHAJIOTMYHBIMH KOMIIOHEHTaMU Ha IPYIHX Y3Jax U C
00XOTYMKOM.

IIpoTokoJ cHHXpOHM3aALUH

Kaxnaprii mpouecc peryasipHO BBINOMHIET MPOLEAypy CHHXpOHHM3auud. IIpomenypa CcHHXpOHM3AIMN
WHHLIHAPYETCS MOSBICHUEM BXOISIINX COOOIIEHWH, MM OOHOBJIEHHSIMH B JIOKAJbHOM XPaHWIMIIE, MIH TalMEPOM.
ANTOPUTM CHHXPOHM3AINH CIIETYIOMINii:

I. CuHXpOHM3aTOp NPHUHMMAET BCE BXOAAIINE CETEBbIE COOOIICHWS W 3alpallliBacT y OOXOOUUKAa OOHOGlEeHUe —
MHOXKECTBO HOBBIX /YT, NPOHJIEHHBIX JaHHBIM IIPOLECCOM C MOMEHTa MHOCiIeAHeH CHHXpoHu3auuu. O003HaYNM
yepe3 A MHOXKECTBO IyI, MH(POpMALUs O KOTOPBIX CONEPKUTCSI B NPHHATHIX COOOIIEHUSX, B — MHOXECTBO AYT,
KOTOpbIE JIAaHHBIA IPOLIECC yXKE TOChUIAT B COOOIICHHSIX MO BBIXOASAIIMM CBsi3siM, C — OOHOBIEHUE, union —
oreparop 00beTUHCHUS MHOKECTB.

II. B  nokampHOe  XpaHmimume  (depe3  oOXomumk) — moOaBmsgeTcss  MHOXKECTBO  HOBBIX  IIE€PEXOIOB
A\(B union C), mOMe4EeHHBIX KaK MOJYIEHHBIE OT IPYTUX MPOIECCOB.

II1. TTo BceM UCXOMAIIMM COSAMHEHHSIM PACChIIACTCS COOOIICHHUE, COepIKaIiee MHOKECTBO TiepexonoB (A union C)\B

IV. OGHOBIsIETCS MHOXKECTBO TTOCTIAHHBIX TTepexonoB: B := B union A union C.

YropsaounB KakMM-JIM00 00pa3oM CTUMYIIBI, Mbl B cuity Tpebosanuii (B) u (C) MoxxeM nepeHymMepoBarh 1Uist
KaXJI0W BepIIMHBI Z BCE NOIYCTHMBbIE B HEW cTUMydbl uuciamu oT 1 1o deg(Z), rne deg(Z) — xonu4ecTBO TaKUX
CTHMYJIOB, U Jlajieeé pacCMaTpuBaTh B KA4ECTBE CTUMYJIOB IIEPEXOI0B TOIBKO 3T HOMepa. [lyru mepenaroTcs o CeTH B
Buse uetBépku (X,Y,Z,deg(Z)), tne X — wueHTU(PHUKATOp HAYILHOM BEpIIMHBI Ayrd, Y — Homep crtumyna, Z —
UACHTU(PHUKATOP KOHEYHOW BEPIIMHBI TyTH. TakuM 00pa3oM morydareinsiM cooOmeHnit BMecTe ¢ nHpopMaueil o0 HOBOH
BepIIMHE rpada CTAHOBUTCS TAKKE U3BECTEH CIMCOK JOMYCTUMBIX B HEHl CTUMYIIOB.

HecnoxHo yOemuThes, YTO IIPH TAKOM IIPOTOKOJIE CHHXPOHM3AIMK NH(OPMALUs 0 KaKI0H 1yre, NpoiaeHHOH
XOTsl OBl OJJHUM HPOLIECCOM, Iepenaércsl Mo KaXIOMY COCOMHEHHIO poBHO 1 pa3. OneHuM MakcuManbHoe Bpems 7,
yepe3 KOTopoe HMHQOpManusi 0 HOBOM Iyre CTaHeT TrapaHTUPOBAHHO W3BECTHA BCeM IporieccaM (M30aBisist MX OT
HEoOXOIMMOCTH NPOXOANTH €€ camocTosTenbHo). [TycTh # — MakcuMalibHOE BpeMs nepenayn MH(OpMauyu o ayre oT
OJIHOTO IIpoliecca K COCEHEMY IPOLIECCY B CETH, BKIIIOUash BpeMsi 00paboTku coolleHus B npouecce. Paccrosiaue or
npouecca pl 1o npouecca p2 — MUHUMalbHas JUiMHA TyTH U3 pl B p2 1o rpady MexXIponeccHbIX coeanHenuil. [lycTsb
d — nnameTp Tpada MEXIPOIECCHBIX COSIUHEHHH, TO €CTh MaKCUMYM M3 PACCTOSHHI OT mpoliecca 10 mpouecca. Torna
T=d+.

OTMETHM TaKXe, 4TO, UCIIOJB3YS 3TOT (PAKT, MOXKHO OUMIIATH MHOXECTBO B, ynanss n3 HEro Qyru, KOTOpble
yKe OBUTH MOTYYEHBI 10 KKI0H N3 BXOIAIINX CBSI3EH.

Koopnunanus

[Tpouecc TecTUPOBaHUS MOXKET YIPABIATHCS C UCIIOIB30BAaHHEM KoopauHaropa. Koopaunarop npenocrasisier
MOJIb30BATEII0 BO3MOXKHOCTh 33/1aTh KOH(MIYPAIMIO BBIYHCIUTEIBHOW CpEIbl: Y3Jbl, HAa KOTOPBIX 3allyCKaKTCs
MIPOLIECCHI TECTOBOI CUCTEMBI, U CBSA3U MEX/y HUMH. B Hauasie paboThl TECTOBON CHCTEMBI KOOPAMHATOP 3aIlyCKaeT BCe
MPOLIECCHl U MepeAacT UM MH(OpPManuio 00 MX BXOAAIIMX M BBIXOAALIMX CoeAMHEHUsXx. Kpome Toro, koopauHarop
MO3BOJISIET YIPABIATH MIPOLIECCOM TECTUPOBAHMS U LIEHTPAIM30BaHHO COOMPATh NH(POPMALIUIO O COCTOSHUHU TPOIIECCOB,
HalJJeHHBIX UM OIINOKaX, JJOCTUTHYTOM TECTOBOM ITOKPHITHH, KOJIMYECTBE MPOMICHHBIX AYT Tpada u T.1.

IIpn oOHapyxeHHM OHIMOKHM [aJbHEWINee TOBEJCHWE TECTOBOH CHCTEMbI OIpENeNsieTcs YypOBHEM
KPUTUYHOCTH 3TOU OMIMOKU. BrinensoTes cinenyronye ypoBHU:

1. JlokanpHO ycTpaHuMas ommOKa — omrOka, KOTopas He BIHMsET Ha JanbHeWmmili ooxox rpada. IIpu oOHapyxeHnu
TaKoil OMIMOKH IIPOILecC OMOBEUIaeT KOOPAMHATOpA M NPOAOJDKAET TECTHPOBAHWE M OOMEH HAaHHBIMU C IPYTHMH
IIPOIIECCAMU.

2. JlokampHO HeyCcTpaHMMasi oOmmMOKa — omwuOKa, NMPH KOTOPOW JaimpbHEWMmMH oO0Xox Tpada STHM MPOIECCOM
HeBo3MOXkeH. [Ipu oOHapykeHMHM Takol OIIMOKHM Tpolecc mepenaer HH(popManuio 00 3TOM KOOPAWHATOPY,
MPEKpaIlaeT TEeCTUPOBAHHE, OJHAKO IIPOAODKAET OOMEH JaHHBIMH C JPYTHMMH IPOLECCAMH, COXPaHAS TaKUM
00pa3oM CHIIBHYIO CBA3HOCTH rpada MEKIPOLECCHBIX COSANHEHUH.

3. I'mobanpHO HeycTpaHMMas ommMOKa — omMOKa, NPU KOTOPOW HEBO3MOXKEH JAanbHeHmmi obxon rpada Bcemu
npoueccamu. [Ipouecc omoBeniaeT KOOpAWHATOPA, KOTOPHIH IepejaeT BCEM OCTaJbHBIM IpoIleccaM yKa3aHHE O
NpeKpaIieHny TeCTUPOBAHUSI.

3aBepiieHre pabOThl TECTOBOW CHUCTEMBI TAK)KE BO3SMOXHO IPH TOJYYEHUH COOTBETCTBYIONIEH KOMaHMIBI OT
MONTB30BaTesl. B 3TOM ciyuae KOOpIMHATOp IEpEeAaeT BCEM y3JaM yKa3aHHE 3aBepIIuTh padory. IIpomeccer moryr
COXPaHUTb CBOE COCTOSTHHE, YTOOBI OBbIITa BO3MOXKHOCTH B JjajibHEIIIIEM BO30OHOBUTH TECTUPOBAHHE.

CoxpaHeHHe COCTOSIHHS 1 BOCCTAHOBJICHHE 1ocJIe c0oeB

Jlaxxe HECMOTpsI Ha YCKOPEHHE TECTUPOBAHMS 3a CUET pacHapauIeIMBAHUs, OIMHBINA 00X0A MOIEIBHOTO Tpada
BCE paBHO MOXET 3aHMMaTh BeChbMa INPOJOJDKHTENIFHOE BpeMs. B cirydae eciv BBIYMCIHMTENBHBIN KilacTep coOpaH U3
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PSIIOBBIX JECUIEBBIX KOMIIOHEHTOB 0€3 MPUMEHEHHMSI TEXHOJIOTHH 00ECIIEUeHNsT OTKA30yCTONYMBOCTH CHCTEMBI B ILIEJIOM,
€ro cpemHee BpeMs HapabOTKU 70 OTKa3a OJHOTO M3 Y3JI0B YMEHBIIAETCSl BMECTE C POCTOM 4HCIa y3/I0B. B pesynsrare
BO3HHKAET HEOOXOAMMOCTb COXPAHITh PE3y/bTaThl IMPOJENaHHONH paboTHl 1Mo 00xoxy rpada Uil IMOCIEAYIOIIETo
BOCCTaHOBJICHUS! 1 TIPOJIOJDKEHHUSI 00X0[a TOJILKO HEHCCIIENOBaHHOM ero yactd. KpoMe Toro, maxke Impu OTCYTCTBHU
cO0eB MOXET BO3HHMKATh MOTPEOHOCTh OCTAaHOBHTH PabOTy BBIYMCIMTEIBHOIO Kiacrepa 0e3 IOTepH pe3y/IbTaToB
paboThI, HarIpUMep, IJIs TPOBEJCHUS PEIIAMEHTHBIX paloT.

PaccMoTpuM J1Ba IpOTOKOJIA TAKOTO COXPAHEHHUSI M BOCCTAHOBJICHHUSL.

IIpoToK0J KOHTPOJIBLHBIX TOYEK

Ilocmpoenue konmponsHoii mouku. Bpems or BpeMeHH (110 KOMaHJe KOOPIMHATOpa WM 110 HEKOMY O0meMy
COITIAIIICHHUIO) BCE MPOIECCH MPHOCTAHABIMBAIOT 00X0a Tpada, MpomoKas IpH 3TOM 0OMeHBI HHpopManuel, 1 KIyT,
KOT/1a Ka)KJIBIi TIpOIiece 3aBEPIINT MPOXOXKICHNE OUYEPETHON IYTH, a B CETH IIEPECTaHyT HUPKYIHPOBATH COOOMICHUS O
mpoiineHHbIX ayrax. Kak mokasaHo BbIIIE, 3TO MPOM3OHAET, KaK TONBKO MHPOPMAIW O KaKIOH MPOHACHHOW ayTe
JIOCTHTHET KaXXJIOTO TIpoliecca, MoCcie Yero B XpaHWIMIIE KaKAoro Iporecca Oyner copepxarbcs uHpopmaius o0
OIIHOM M TOM e Habope BEepIIMH U NPOWAECHHBIX W HENpOiAeHHBIX AYT. Ilociie 3Toro KaxIbplii MpoLecc COXpaHseT
MH(pOpPMAIIMIO M3 CBOETO XpAaHWIHINA Ha JIOKAJbHBIM JHCK, a KOTa COXPAaHEHHE YCIIEIIHO 3aBEepIICHO BCEMH
MPOIIECCaMH, MPOIO/DKAET TECTUPOBAHME M3 TOW BEPIIHMHBI MOJCIHHOIO rpad)a, B KOTOPOW OH HAXOJAWTCS B AaHHBIN
MOMEHT (MK 3aBepIIaeT paboTy, eClIM MOCTYITHIIa COOTBETCTBYIOIIAS KOMaHAa OT KOOPAWHATOPA).

Boccmanoenenue mpoucxonuT CIEAYIOMMM 00pa3oM: MOCIIE 3aIyCKa BCEX MPOIECCOB M yCTAHOBICHUS MEXIY
HUMH COEIMHEHUHM KaXKIbId MpOILECC 3arpyXaeT U3 JIOKaJbHOro (aiila COCTOSHUE XpPaHWJIMINA, COXpaHEHHOE IpU
MOCJIEZIHEM YCIICIIHOM MOCTPOEHHHM KOHTPOJBHOW TOYKH, IOCJIE Yero HadMHaeT o0xox rpada c ero HadaibHOH
BEpPUIMHBI.

IIpoTokoJ :KypHaIH3aNHH.

Heckonbko mpoIieccoB mpu CTapTe Ha3HAYAIOTCS BEAYIIMMHU SKYpHAJ (€CITH He HY)KHA 3allliTa OT TaKuX cOOeB
y371a, MPH KOTOPBIX TEPseTCs CONEPKUMOE €ro IHCKa, TO JAOCTaTOYHO OMHOro mporecca). CHHXPOHU3ATOPHI ITHUX
MIPOLIECCOB KaXKIbIH pa3 IPH PACCHUIKE IO CETH COOOIIEHUH ¢ MHOXXECTBOM YT OTHOBPEMEHHO 3alMCBHIBAIOT 3TH IyTH B
TOM K€ TIOpsIIKe B (paiii Ha JIOKaJIbHOM JTUCKE (oCypHA).

BoccraHoBieHHe TPOMCXOIMT CIEAYIOIMM 00pa3oM: IOCiie 3alycKa BCEX IPOIECCOB M YCTAHOBIICHHUS
COEIMHEHUH OIWH W3 MpPOLECCOB HAUYMHACT IOCIIEAOBATENbHYIO 3arpy3Ky Iy U3 JKypHama, B TO BpeMs Kak Bce
OCTaJbHbIE HAYMHAIOT paboTarh 0OBIYHBIM 00pa3oM. Bo BpeMst 3arpy3ku 3TOT mpoliecc He OCYIIECTBIsIET 00X0x rpada,
HO IIPUHHMMAET W PETPAHCIMPYET COOOINEHMSI O HOBBIX Jyrax, MOJYyYEHHBIE OT APYTMX IPOLIECCOB. 3arpykaeMble U3
KypHaJla YT TaKXKe pacChUIAIOTCS 110 CETH M JOOABISIOTCS B JIOKAJIBHOE XPaHHJIMIIE BMECTE C MOJYYCHHBIMH OT
Ipyrux mporeccoB. OTmeruM, 4To BbIMoiHEeHHe TpeboBanus (E) rapantupyeT, uTo 3arpy3ka M pacChbUiKa BCEM
mporeccaM COXpaHEHHBIX JAHHBIX 00 M3BECTHOH YacTH rpada MOTYT OBITh BBIIIOJHEHBI CYIMIECTBEHHO OBICTpEe, YeM
MOBTOPHBIH € 00xox. IToce 3aBepuieHns 3arpy3KH U3 )KypHaia 3TOT MPOLECC MEPEXOAUT K TECTUPOBAHHUIO B OOBITHOM
pEeXHMME, IIPU 5TOM OH MOJKET JIOIMCATh B KOHEI| CBOETO XXypHalla Ty, KOTOpble B HEM OTCYTCTBOBAIM, HO OBUIH
MOJIYYCHBI BO BpeMs 3arpy3KH OT APYTHX MPOLECCOB, U B JajbHEHIIEM MPO0JDKATh JOIKMCHIBATh B KOHEL )KypHajla Bce
HOBBIE JIyTH.

3akir04enne

B craree omucano pacmmpenue texnonorun UniTESK cpencrBamm pacnapanienuBaHust pabOThI TECTOBBIX
CHCTEM Ha PaCHpPEACICHHBIX BRIYUCIUTEIbHBIX KilacTepax. BakHOW 0COOCHHOCTHIO IPEACTABICHHON PA0OTHI SIBISCTCS
TO, 9TO pacHapaiuieINBaHue OCYIIECTBISICTCS TMHAMHYECKH, 0€3 NCTIONb30BaHuA HMHPOpMAIMH O CTpYKType rpada. C
TOYKH 3PEHUS WHXEHEPOB paboTaTh C PacHpefe]IeHHOW TECTOBOI CHCTEMOW HE CIOKHEe, 4eM C OOBIYHOW TEeCTOBOI
CHCTEMOM, BBINOIHIEMONH Ha OIHOM KOMITBIOTEpE (JOMOIHHUTENbHBIC BXOIHBIC JAHHBIE CBSA3aHBI CO CTPYKTYpOH
MEXXIPOLECCHBIX COCIMHEHWH, HO OHM 33/al0Tcsi OAMH pa3, npu KoHdwurypanuu). [Ipemnaraemslii momxon
obecrieunBaeT CyIIECTBEHHOE COKpAIleHWE BPEMEHHU BBIMOJIHEHHS TECTOB, a KaK CIIEJICTBUE, YMEHBIICHHE BPEMEHH,
3aTpayrBaeMoro Ha OOHapy)KeHHE OLINOOK, U YCKOPEHHUE Mpoliecca MPOEKTUPOBAHUS B IIETIOM.

llam)Heﬁmee HaITpaBJICHUEC pa6OTBI MBI BUJMM B pCaIM3allil MCEXaHU3MOB, HAIICJIICHHBIX Ha IOBBIIICHUA
ruOkoctd U 3GGEKTUBHOCTH pachapauieinBaHus TecToB. K HUM OTHOCSTCS JAMHAMHYECKAs pPEKOH(UTYpaIus
TOIOJIOTHH CETHU (IS CIIOKHBIX TECTOB MOXET IMOTPEOOBATHCS YCKOPEHHE 3a CUET J0OABICHNE HOBBIX BBIYHCIUTEIBHBIX
Y3JI0B B Tpa) MEXIPOLIECCHBIX COCAMHEHNH) U TMOJIEPKKA CHCTEM C OOIIEH MaMsThIO, B YACTHOCTH, MHOTOSIIEPHBIX
MIPOLIECCOPOB (B 3TOM CiIydae BO3MOXKHa Oonee »ddexTrBHAs peanu3anysi CHHXPOHH3ATOPOB, a TAK)KE COBMECTHOE
WCTIONIb30BaHNE OJTHOTO XPAHMIIHIIA HECKOJIBKUMH ITPOLIECCaMN).

JINTEPATVYPA:

1. B.B. Kymamun, A.K.Ilerpenko, A.C.Kocaue, W.B. Bypaonos. Iloaxon UniTesK k paspaborke TectoB. //
IIporpammupoBanue, 29(6), ctp. 25-43, 2003

2. W.Bb. bypmonos, A.C. Kocaue, B.B. Kymsmuia. HenzOwsiTouHBIE anropuTMBI 00X0Aa OPHEHTHPOBAHHBIX TpadoB:
JIeTepMUHUPOBAHHBIN cirydaii. // IlporpammupoBanue, 29(5), ctp. 59-69, 2003

3. W.b. bypnonos, A.C.KocaueB, B.B. Kymamun. Hcnonb3oBaHue KOHEUHBIX aBTOMATOB JJsl TECTHPOBAHUS
mporpamm. // [Iporpammuposanue, 26(2), ctp. 61-73, 2000

227



C.I. I'pomres. Jlokanm3anuss ommOOK METOAOM MOCTPOEHHS COKpamieHHBIX Tpacc. // IIporpammupoBanme, 35(3),

ctp. 35-50, 2009
N.b. Bypnonos, A.C. Kocaues, B.B. Kynsimua. HensObiTounble anropuTMbl 00X0fa OpHMEHTHPOBAHHBIX TpadoB:
HeJleTepMUHNPOBaHHBIN cirydaid. // [Iporpammuposanue Nel(30), crp. 2-17, 2004

228



