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AHHOTaUSA

Boromo6ckuit M.10O., UBanosa H.C., JIykesanes A.®., Hewaes 10.C. [Iporpammuoe obecriedueHue 06paboTKu
¢doTocHNMKOB Ha 6a3e mpoekTopoB [TYOC-4 u nepconansHbIX KoMnbioTepoB Trma IBM PC: TIpenpuat UOBD
2001-47. — IIpotBuno, 2001. — 7 c., 1 puc., 6udmmorp.: 13.

Omnucano nporpamMmHoe obecrieueHue, papaborannoe Ha IBM PC coBMecTnMbIX KOMIbIOTEpax aist oOpa-
00TKM PUIBMOBON MH(pOPMALMK C MY3BIPHKOBBIX KaMep Ha NojyaBToMaTtuueckux mnpoekropax [TYOC-4. On-
line gacTh ero mpemHa3HAauCHA JJIsi COTMPOBOXKIEHUS pabOTHI oneparopa npuodopa, off-line vacte — Ay moaro-
TOBKH BXOJHBIX JIaHHBIX, Tpe00pa3oBaHMsl BHIXOIHBIX JaHHBIX U 0OecreyeHus: HeoOXoIuMoro cepsuca. I1puse-
JIEHBl pe3yJIbTaThl SKCIUTyaTally ISl KHUKOBOJOPOIHOM OBICTPOLMKIMPYIOIIEH My3bIPhKOBOH KaMephl ycTa-
HoBku CBJI u nns xamepst CKAT.

Abstract

Bogolyubsky M.Yu., Ivanova N.S., Lukyantsev A.F., Netchaev Yu.S. Software for Pictures Processing on the
Base of PUOS—4 Projectors and IBM PC Compatible Computers: IHEP Preprint 2001 — 47. — Protvino, 2001. —
p. 7, fig. 1, refs.: 13.

The software for processing bubble chamber film information is described. It is developed on the IBM PC
compatible computers connected with projectors PUOS-4. On-line program is intended for device operator
guidance, off-line programs handle the input and output data and provide the necessary service. The operation
results for pictures of the rapid cycling bubble chamber of SVD setup and for the bubble chamber SKAT are
presented.
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BBenenue

Hauano aBromMatnsmpoBaHHOW 00paboTKH dhusMoBoi mHbopMmannu B MDPBD ObII0 TOIOKEHO B
KoHIe 60-X TOZOB Ha MOIyaBTOMATHYECKUX MPHOOpaxX MOJ YIpaBIeHHEM CHEeIHaT-HOW MpOTrpaMMBbI-
mucrietdepa [1]. B 70-x romax B MHcTuTyTe mosiBUiaHCh Oojiee COBEpIICHHBIE MPOCMOTPOBO-
mMeputeababie mpoekTopsl A+E, ITYOC-2, ITYOC-2M, ITYOC-4 [2] u Gojiee MOIITHBIE KOMITBIOTE-
pel. bemn co3ganbl MHOrOYHKIHOHANBHBIE TiporpamMMHbie komruiekebl: FAUST wa ICL 1903 [3],
COSDES u RTFAS na DEC-10 [4,5]. PacuBer AeaTensHOCTH MO aBTOMATH3HPOBAaHHOH 00paboTke
cHUMKOB nipuiesnicst Ha 80-e roasl. B 310 Bpems B UDPBD, B 0cHOBHOM, HCIIOIB30BAIHMCh MPOEKTOPHI
IIYOC-4 ¢ ympasmsrommumu OBM PDP/8-E, cBa3anHbIME ¢ TieHTpanbHBIM KommbioTepom DEC-10.
[To3ke, BBUAY CBEPTHIBAHHMS HCCIICAOBAHUN C MOMOIIBI0 METOIUKH ITy3BIPHKOBBIX Kamep, 0O0bEeMbI
00paboTKM HEMpephIBHO CHWXamUCh. B konue 1994 roma oOpaboTka ¢uibMoBO#l MHpOpMauM Ha
MIPOEKTOpaxX IMOJIHOCTRIO TpekpaTtmiiack, Mmammaa DEC-10 BeipaboTana cBo# pecypc M ObLTa BBEIKITIO-
yera. HoBast cuctema, KoTopas sSIBISETCS MIPeaIMETOM OOCYKICHHS JaHHOW paboThI, ObLTAa BBENEHA B
SKCIUTyaTanuio B cepeanHe 1995 r. OHa ucnosnp3oBanachk A CHUMKOB >KHUIKOBOJOPOAHOU OBICTpO-
nukIupyromei my3sipbkoBoit kameps! (BLIIK) ycranoBku CB/] [6] u cauMioB kamepsr CKAT [7] . C
e€ TIOMOIIBI0 OBUTM TOYYEHBI IKCIIEPUMEHTAIbHBIE JaHHBIE MO OIEHKE CEUEHHs POXKICHHS 0Yapo-
BaHHBIX YaCTHII NIpH dHeprur CepnyXoBCKOro yckopurens [8].

1. CTpykTypa cucrembl 00padboTKH

[Ipu BBIOOpE CTPYKTYpHI HOBOW CHCTEMBI 00paOOTKH OBUIO MPHHSATO PEIIEHHE OpraHM30BaTh Jie-
LHEHTPaJIM30BaHHBI KOMIUIeKCc. B oTimume oT cucteMm-mpenmecTBeHHUl [3,4,5], BBIYHCIHTENBHBIE
CpelcTBa KOTOPBIX 00s3aTeNbHO BKIIOYA M LeHTpanbHylo OBM, B paccMaTpuBaeMoil cucreMe Kax-
JIBIA TIPUOOP TIOACOEANHEH K OTJAEIIbHOMY MEePCOHAIIBHOMY KOMITBIOTEPY, KOTOPBIH (PYHKIMOHHPYET
aBTOHOMHO. [IpenmyIiecTBaMu Takoro BapuaHTa SBISIOTCS HE3aBHUCHMOCTH PaOOTHI KaKIOro mpuOo-
pa, HaIXKHOCTh BCETO KOMIUIEKCA B 11€JI0M, MPOCTOTa MH)KEHEPHO-TEXHUYECKOT0 00cmyxuBanus. [lo-
CKOJIBKY COTIPOBOXKIIEHHE padOTHI OTlepaTopa MPOUCXOANT B peallbHOM BPEMEHH B TEMIIE YeJIOBEKa, TO
K HCIIONIB3YEMBIM KOMIIBIOTEpaM He TPEIbSIBISIFOTCS TPeOOBaHMS BBICOKOTO OBICTPOACHCTBUS U
OoJbIION omepaTUBHON mamsTh. BaxxHbIM (hakTOpoM sIBISICTCS JIMIIb HaAEKHOCTH paboTel. [loaTomy
ObUTH BrOJIHE NocTatouHbl MamuHbl PC ¢ oueHb cinaboii koH(puUrypanueii: npoueccop Intel-486 mmu
Intel-386 (c compomneccopoM uimu 6€3), onepaTuBHAsI aMATh 8 Mb, skecTkuit auck 40 Mb, HakonUTETh
Uit THOKKX auckoB. Ces3b ¢ ynpasisiiomeit 9BM PDP-8/E ocymectsisinace yepe3 mopr COMI nnn
COM2. Ha puc. 1 noka3ana cxema CUCTEMbI 00paOOTKHU.
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Puc. 1. Cxema cuctemsl obpabotkm: [IK — mepconampnbiii kommnbioTep; [IYOC-4 — mpoektop; PDP-8/E —
yIpaBJsSIIOmui mpoekTopom kommbioTep; [IC — mporpamma compoBokneHust onepatopa, SKAOUT, DIVID,
KAT, ROLLED, FREDIT, SELEC - off-line nporpammel.



Crpykrypa nporpammuoro obecnederus (I110) cucrempl B 3HAUUTEIBHON CTENIEHH O0YCIIOBIIEHA €e
anmapaTHOW KoH(uryparueit. Bece pazpabotku npousBoamiuck Ha PC B pacuere Ha oquH npubdop, a
3aTeM MPOrpaMMbl THPAKUPOBAIKCH IO YUCITY MprOOpoB. TakuM 00pa3oM, 3HAUUTEIBHBIC MPOTPAM-
MHUCTCKHE YCHJIMS TI0 OPTaHM3allii COBMECTHON paboTHI MpHOOPOB Ha IEeHTpainbHOH OBM, KoTOpBIE
TpeOOBAINCH B PEIBIAYIIMX CHCTEMaX, 3/1eCh ObUTH HE HYKHBI. He co3maBajcst u euHbIN OaHK JaH-
HBIX. Pe3ynbraTel 00pa0b0TKM HaKaILIMBAIMCh HA kecTKoM nucke PC, a 3ateM, 1o Mepe HeoOXoumMo-
CTH, TIEPCHOCHWIINCH Ha TaTGopMy BhIMHCTHTENBHOTO NeHTpa UPBD wim Ha nepcoHalbHBIE KOMIThb-
FOTEPHI SKCIIEPUMEHTABHBIX rpymi. Bee mporpammel Obuin HammcaHsl Ha si3bike Cu B cpene Borland
nox MSDOS. Exunbie cpecTBa nporpamMmmupoBanus U cneruduka s3pika Cu no3Boamin 3GeKTHB-
HO PEIINTh ITOCTaBJICHHBIC 3a/1a4uH, He TIprberas K IMOMOIIH SA3bIKa acceMOrepa, kak B padoTax [3,5,9].
[Iporpammuoe obecrieuenne ymnpasisromux IBM [4] ucrons3oBanocs 0e3 W3MEHEHHH, W B JaHHOM
paboTe OHO HE pacCCMATPUBACTCS.

Taxoif moaxo 00ecIeYrI MPOCTOTY U CKOPOCTh CO3JaHUs MPOTPAMMHOM YacTH CHCTEMBI 00pa-
0O0TKH, a TakKe 00JIerdny mpoOIeMbl BHEAPECHUS U MOICPHU3AIINM.

ITO coctouT u3 aByX yacrtei: on-line u off-line. 3agadeii on-line yacTu SABNSIETCS CONMPOBOKACHUC
paboTHI OTIEPATOPOB, MPEIOCTABICHUE UM HEOOXOAUMOW WH(pOPMAIINH, 3AIHCh BBIXOAHBIX JaHHBIX U
HaKOIUICHUE cTaTUCTHKY. 3anaun off-line yacT — moaroToBKa BXOAHOW HH(OPMAIUK JIJIs paOOThI ON-
line mporpamMmpl, KaTaJlOTU3alys, IPOBEPKA BEIXOIHBIX JAHHBIX M UX MPEOOpa3oOBaHUE.

2. Ha3znauyenue ¢aiisioB

[TockonbKy cucTeMa SBIISICTCS ACTICHTPAIM30BAHHOM, TO BCS HEOOXOoAMMAs IS IIPOBEICHUS OIpe-
JIeJICHHOTO BHIa paboThl HH(MOPMAIHS COICPIKUTCSA HA TOM IEPCOHATLHOM KOMIIBIOTEpE, Iie pabora
BbINIONHsIETCs. OCHOBY 3TOW WH(pOPMAIIMH COCTABJISIOT:

"  BXOJIHBIC JITAaHHEIC,

"  BBIXOJHBIC JJAHHBIE,

" [apameTpsl,

"  [POMEXYTOYHBIC JaHHEIC,

= TIO gmns 3arpy3ku B ynpasisonryro OBM.

daiinbl, copepkaiye BXOJHbIC M BBIXOJHBIC JAaHHBIC, OylieM Ha3blBaTh (hailiaMu JaHHBIX.
OHU UMEIOT OJJUHAKOBYIO CTPYKTYPY. DTO (ailiibl MOCIIE0BATEIBHOTO JOCTYIIA, COCTOSIIUE U3 3allH-
ceii. Kaxnasi 3anuch COOTBETCTBYET OTACIHLHOMY CHUMKY. B IepBOM CIIOBE 3allUCH COJNCPKHUTCS €€
pasMmep, manee pacmojyaraetcs uHpopmarmsa o cHuMmke B ¢popmate HYDRA [10]. Yuudbunuposan-
HOCTBH (hopMaTa JaHHBIX MMO3BOJISICT UCIOIB30BATh (DAWJIbI, SBJISIOIIUECS BBIXOAHBIMH JIJISL OJHUX Pe-
JKUMOB 00pa0OTKH, B KAUECTBE BXOAHBIX JUIS IPYTHX PEKUMOB. Tak, BXOIHBIM JUTS TIPOLIETYPhl H3ME-
pEeHH OOBIYHO CITYKHUT (aiii pe3yIbTaTOB MIPOCMOTpPA TUIEHKH JIHOO HETOCPEACTBEHHO, TNO0 Mpeod-
pazoBaHHBI. OH uMeeT Ha3zBaHue SEL***** DAT, rme ***** — gomep menku. s pexxuma mpo-
cMoTpa BXOJHOW (paiin He HykeH. BrixomHoi ¢aitnm 1 Bcex BUAOB paboT co3maercs on-line mpo-
rpammoii u HaszbiBaeTcst NNN***** DAT rme NNN orpaxaer Bua padotsr (SC1, MS2 u mp.), a
*AxE* — gomep mienku. Ecnm takoit aii yxke ecTh, TO BBIXOIHBIE JaHHBIC MPOCTO JOMUCHIBAIOTCS
Tyna.

@aiin mapaMeTpoB (TUTYIBHBIX JaHHBIX) COACPKUT HOMEDP IUICHKH, HH()OPMAITHIO O PeXUME 00pa-
OOTKH, pa3UYHbIC JOMYCKH U YCTAaBKH, STAJOHHBIC KOOPAMHATHI PENEPHBIX KPECTOB U JIPYyTHE KOH-
CTaHTHI, XapaKTEPHU3YIOUIUE My3bIPhKOBYIO KaMepy. C MOMOIIBI0 3THX JaHHBIX on-line mporpamma
HACTPaWBaeTCs Ha KOHKPETHYIO KaMepy W BHJ pa0boThl. B oTiindne OT ocTalbHBIX (hailJioB, KOTOpPHIC
WUMEIOT JTBOWYHBIN (hopMmart, (aiin mapameTpoB SBISIETCS TEKCTOBBIM M JIOMYCKAET PENAKIIUIO MPOCThI-
Mu cpeactBamu nog MSDOS.



®Daiinel crraceHns JaHHBIX CO3IAIOTCS M ITepe3aluChIBAlOTCS on-line mporpammoii. Mx mMakcuManb-
HOE KOJIMYECTBO — 3 IS KaXJOW IUIeHKU. B mepBoM (haiiie 3anuchIBalOTCS HOMEP TEKYIIET0 CHHUMKA
Y HOMEp TUICHKH, PSKUM 00paboTKu (IPOCMOTp, CBEpKa, U3MEpeHus ), (iar HOBOro 3aaaHus. Bo BTO-
poM (¢haiiine HaXOAATCS HOMEp OlepaTopa, CTATHCTUYECKHE JaHHBIE 0 ero padore (KOIWYEeCTBO M3Me-
PEHHBIX CHUMKOB, COOBITHH, IPOEKITH, BEPIIHH, TPEKOB), KOOPAMHATHI PEMEPHBIX KPECTOB. 3aliCh B
TpeTUil (pailyl MPOUCXOAUT B OMPECIICHHBIC MOMEHTHI 00pa0OTKU U COACPKUT BCIO MH(OpMAIUIO 00
00paboTke Ha 3TOT MOMEHT. UteHne 3Toro ¢aiina odecreunBacT KOPPEKTHOE MPOIOIDKCHHE paOOTHI
mociie c0osi, mepepsBa B paboTe WK B CITydae OMIHMOKH OTepaTopa.

st 3arpy3ku ynpasisitonieit 9BM HeoOXoauMo HecKoNbKO ¢aitioB. OHM ObLTH B3STHI U3 COOTBET-
cTByIOIEH Ombmuorexku moxayned [4] u umetor crieruduueckuil popmar. On-line nporpamma cpasy
MOCIIe 3aITycKa paclakoOBBIBAET 3Ty WH(GOPMAIMIO U IEPECHUIAET IO JIMHUU CBS3H. 3arpy3Ka 3aBepiia-
ercs naunuupoBanuem PDP-8/E u ee mepexoioM B COCTOSTHUE OXKUaHKSI BHEITHUX COOBITHH.

Pabora cuctembl B pexXUMe peaabHOrO BpEMEHH HE MOXKET MPOUCXOAUTH Oe3 daiia mapamMeTpoB U
¢aitnoB msa 3arpy3ku PDP-8/E. Ilpu n3mepennsax HeoOXoquM Takke W (aifil BXOIHBIX JaHHBIX. Bee
9TH (paiiIbl JOJDKHBI CYIIECTBOBATh W HAXOMUTHCS B paboueil mupekropun. Hammume octambHBIX He-
00s13aTeIHFHO — OHU CO3/IAI0TCSI 1 OOHOBIISTFOTCS B TIPOITEcCe PabOTEHI.

3. On-line yacts T1O

OcCHOBHBIMH TpeOOBaHUSIMH K 3ToH dacTw [10 ABISAINCH: KOMITAKTHOCTD, 3alTUTa OT cOOEB, TOCTO-
BEPHOCTh MPOU3BOMMEBIX JaHHBIX, a TAKXKE CKOPOCTh PabOThI, JOCTATOYHAS JIJISl TOTO, YTOOBI Orepa-
TOPHI MPUOOPOB HE YYBCTBOBAIM 33JICPHKEK.

On-line gacte [10 BemonHsAET crneaytomme QyHKIIH:

"  KOHTPOJIb MOJTYYECHHBIX JAHHBIX U BHIYHUCICHUS,
"  JIMAJIOT C ONIEPaTOPOM MPOEKTOpPa,

= ¢Bs3b ¢ PDP-8/E,

= oOMeH nH(OpPMaNHEH ¢ TUCKOBBEIMU (aiinamu,
* onepanuu ¢ MaccuBamu cTpykTypsl HYDRA,

*  craceHue MPOMEeXKYTOUHBIX TaHHBIX.

CrpykrypHo 3Ta "acts 11O mpencrasisier coboit Habop Mofysei, 00beAMHEHHBIX B €IMHOE 3a/1a-
Hue — nporpammy comnpoBoxaerus (I1C), koTopast pabotaer B pexknMe pearsHOro BpeMeHH. E€ anro-
PUTM SIBISIETCS TPATUIIMOHHBIM TSl IOJOOHBIX 331a4 | MOAPOOHO ommcaH B pabotax [11,12]. Mony-
JIEM 3JIeCh CIIYXKUT OJIHA WU HECKOJIbKO moanporpamm (pyHkiuii B TepMuHoioruu s3bika Cu). Kon-
KpEeTHBIE JAaHHBIE U PabOThl MOMYIIS 33Aaf0TCA TPY TIOMOIIH MTapaMeTpOB WM Yepe3 oOIie CTpyK-
TypHI JaHHBIX.

[Iporpamma CONPOBOXKICHUS BBIMOIHSAET KOHTPOJIb, OTHOCSIIHIACS K JIFOOOMY By pabOThI: IIPOBE-
pSCTCS TOCTYMAOIIAs OT ONEPAaTOPOB TEKCTOBasi WHGOpPMAIIHS, AMANA30H YUCIIOBBIX JAHHBIX U TIP.
Kpome atoro, nmpousBozsarcs crierupuveckue s JaHHBIX SKCTIEPUMEHTOB MPOBEPKU M BBIYHCICHUSI.
Nx HeoOXOIUMOCTH OIPEISNIICeTCS TapaMeTpaMH 3a/IaHus.

Jmaror ¢ onepaTopoM MPOEKTOPa YYUTHIBACT HAJMUME ynpaeisitoniein OBM, B mporpamMMax KoTo-
PO AIIEMEHTHI TUANIOTa YK€ CYIIECTBYIOT M HE MOAJIeKAT H3MEHEHUI0. JTO HAKJIabIBaeT OMpeaesIeH-
Heie orpannyenust Ha [1C, oqHako He MeIIaeT OpraHu3aIiy MOJTHOIIEHHOTO OOIIEHHS C OTIEPaTOPOM.

[Mockonbky mporpammuoe obecrneuenne PDP-8/E He MomudunmpoBanock, TO Ui CBSI3H C 3TOM
MAaIIIMHOM MPUIILUIOCH OPUEHTHPOBATHCSA HA €€ CTaHAapThI M MPOTOKOMI nepexadu. s oOMeHa maccu-
Bamu maHHBIX B [IC opranuzoBansl Oydepa, cocrosmue u3 80 miIn MEHBIIET0 KOJINIeCTBa CHMBOJIOB.
Pasmep Oydepa ykasbiBaeTCs B €ro MEpBBIX JBYX CUMBOJIaX. HamMcaHbI crielManbHbBIC MOANPOrpaM-
MBI-(DyHKITHH, 00CTyKUBarOIIUe CBs3b. [IpuBeieM mpuMephl TakKUX QYHKIIUM:



= ASEND mepecbuiaeT o JUHUH CBSI3U MAcCHB, aJIpeC KOTOPOTO U YHCIO CHMBOJIOB YKa3bIBAIOTCS
npy OOpallleH!H K 3ToH QyHKINH.

* WAITSYM BeInonHAET NpoBepKy nocrymienns uadopmarmu ot PDP-8/E.

= ERECV mnpuHHMaeT 1o JUHWH CBS3H TPYMITy O0AalTOB, 3aIIMCHIBAET MX MO yKa3aHHOMY ajpecy u
KOHTPOJINPYET KOPPEKTHOCTD NEPEIaUH.

[ uTeHus W 3amMCH NaHHBIX B (ailiibl crienranbHble TOAPOTPaMMBbl HE CO3JaBaliCh. JTH omepa-
MY BBITTOHSIOTCSA GQYHKIMAMH si3bika Cu: read, fread, write, fwrite. Pe3ympTaTel 0OMeHa TIATETEHO
aHammupyores. [Ipu HemTaTHBRIX cuTyanuax Ha sKkpaH PC, a Taxxke Ha 3KpaH omepaTtopa mpudopa
MOCTYNAIOT COOTBETCTBYIOIINE COOOIICHHUSI.

Wndopmanust, oTHOCAIIAsACS K KOHKPETHOMY CHHUMKY, HPEACTaBIseT COOOW MaccHWB, MMEIOMINN
CTpYKTYypy AepeBa B ¢popmare HYDRA. Jlns omepanuii ¢ 3THM MacCHBOM HammcaH MakeT (pyHKIUH,
SIBIIAIOLIMIICS yrnpoleHHbIM aHanoroM M-nakera cuctemsl HYDRA. B peanusaruu Bceill MONHOTHI
yhpaBiieHHS JUHAMUYECKOW MaMAThI0 HEOOXOAMMOCTH HET, IIO3TOMY CO3AaHHBIN ITaKeT BBIMOJIHSIET
JIUIIb caMmble HeOOXOAMMEBIE NEHCTBHA: CO3/IaHNe W YHUYTOXKEHUE OTAEIHHOTrO OJIOKa CTPYKTYPHI, OII-
penenenne pazmepa OJI0Ka IO €ro aApecy, PeJaKIusl CChUIOK, YIUIOTHEHHE MacCHBA H TIp.

[IporpaMma conpoBoXXIeHUSI 00ecTedrBaeT BO3MOXKHOCTH BO3BpAILCHHs oleparopa K Mpedblay-
MM 3TanaM paboTel. JlJ1s 3TOro B OINpe/ieNieHHbIe MOMEHTHI Ipoliecca 00pabOTKH BBIMTOIHAETCS OTIe-
paTuBHOE criaceHrne WHopMaruu. 3allOMIHAETCS TaK)Ke COOTBETCTBYIOIIWI JTall BBITOIHEHHS TPO-
rpamMMBl. DTO peann3oBaHo QyHKIMAMHE setjmp u longjmp u3 cranaapTHol CH-OMOITMOTEKH U CIICIH-
aNbHO HAMMCAaHHBIMU (QYHKIHSIMU.

Hns canmkoB BLIIK ycranosku CBJl B cooTBetcTBHU ¢ TpeboBanusMu 3kcniepumenta E-161 [§]
peanr30BaHO HECKOJIBKO PeXUMOB paboThl: 1-if mpocMoTp, 2-i MPOCMOTp, cBepka U u3mepenus. [lpu
MPOCMOTpPE OIepaTop OTOMpPaeT CHUMKHU C B3aWMOACUCTBHUSAMH, OTMCHIBACT BEPIIMHBI U OLU(POBHIBA-
€T OOBEKTHI: perepHble METKH, BEPITUHBI B3aNMOACUCTBUI. B pexknme 2-ro mpocMoTpa, KpoMe 3TOTo,
BBITIOJTHSETCSI CPABHEHHE €T0 PEe3yNIbTaTOB C Pe3ysbTaTaMH 1-To MPOCMOTpa M KOMIIOHOBKa OOIIEeTro
maccuBa. [loaromy anropurmel padotst [IC nipu 1- u 2-M npocMoTpax paziauyHbl. B pexxume cBepku
nporpaMma BBIOMpAET U MOJAACT ONepaTopy Uil aHau3a CHUMKHU C Pa3HOTJIACHSIMU B OMMCAHHUAX 00b-
eKTOB. B pexxnme m3MepeHuil MPOUCXOAUT ONU(pPOBKA BEPIINH U TPEKOB, 3aHECEHNE NAHHBIX O CIIe-
OUaTBHBIX TOYKaxX W mp. Bce paboThl BBIMOMHSIOTCS MOMPOEKIMOHHO; BBUAY ocobenHocteit BLITTK
BOCCTaHOBJICHUE B IPOCTPAHCTBE HE MPOU3BOIUTCS.

Cuanvku kamepsl CKAT [7] oOpabaTsiBaloTCsl B ABYX peXMMaXx: IOCIIEI0OBATEIbHBIE N3MEPEHUS U
BEIOOpOUHEIe. Criennuka TPEKOB OMMHOKUX KOCMHUYECKHAX YaCTHII (M3MEPSUTHCh IMEHHO TaKUe Tpe-
KH) COCTOUT B TOM, YTO 3TH OOBEKTHl XOPOIIO pACMO3HAIOTCA Ha CHUMKE W IO3TOMY NpeaBa-
pPUTENBHBIA TPOCMOTp He Tpedyercs . Ho 3aro mpomecc w3MepeHHs MOHKEH OBITh JOCTATOYHO
THOKUM JUTSI TOTO, YTOOBI TPEAOCTABIATH OIEPATOPy AONOTHHUTEIHHBIE BO3MOXKHOCTH IO CpaBHe-
HUIO C TPaIuIMOHHOW cxeMoH. Pexxum mamepenuii anst cHuMKoB kamepbl CKAT opranmsoBan Tak,
YTO OnepaTop OoHU(POBHIBACT BHUIUMBIE HA CHUMKE OOBEKTHl M BHIOMpaeT HEOOXOAWMYIO MH(pOpMa-
U0 U3 MAaOJOHHBIX BXOMHBIX MaHHBIX. [Ipm mociieoBaTeNbHBIX M3MepeHusx oOpabaTeiBaeTCsl BCS
TUIEHKa, KaZp 3a KaJpoM, IIPU BRIOOPOYHBIX — U3MEPSIOTCS 3apaHee 3aJaHHble CHUMKHU.

4. Off-line yacts 1O

K off-line wactu I10, Tak e kKak u Kk on-line yacTu, NpeAbABILIOCH TPeOOBaHHUE KOMIAKTHOCTH,
OJTHAKO CKOPOCTH Pa0OTHI M 3aIUTa OT COOEB 37IeCh HE CTOJIb aKTyaJIbHBI BBUIY BO3MOXKHOCTH MOBTO-
puTh Ty Wwin uHYyI0 paboty. Off-line gacTe cocTouT U3 psima mporpamm, MpeaHa3HAYEHHBIX TSI UC-
MOJIb30BaHUsI WHKEHEPHO-TEXHUYECKUM IepcoHanoM. [loaTomy mporpamMMel CO3IaBaiCh C Y4E€TOM
ynoOCTBa dKCIUTyaTalluu: OOLIEHHE C TI0b30BaTeIeM MPOUCXOIUT B BUAE AUANOra ¢ MOAPOOHOH ITu-
arHOCTHKOM B ciIydae OIIMOKH M KOMMEHTapHsIMH 10 X0y PaOOTBHI.



OmHoi M3 OCHOBHBIX 3amad off-line yactu sBisteTcst moAroToBka nHGopManww st padotsl I1C. Ta-
Kast mHopMaIus coepKUTCs B (aiiie mapaMeTpoB U B Qaiiyic BXOAHBIX NaHHBIX. [loaroroBka daiina
napamMeTpoB CIELHUATbHBIX CPEICTB HE TpeOyeT, a AJsl MOJArOTOBKM BXOTHOro (aiina OblUia HamucaHa
nporpamma SELEC. Ona unrtaer Qaiil JaHHBIX, IMOJYYEHHBIA Ha MPEABIAYIINX 3Tamax o0paboTKu
(mpocMoOTp, CBepKa), aHAMM3UPYET MH(POPMAIIMIO ¥ 3aICHIBAET B HOBBIM (Daiiyl JaHHBIE O CHUMKAaX,
OTOOpaHHBIX IO ONpeeIIeHHBIM KpuTepusaM. Hampumep, B skcniepumente E-161 oTOupanuchk coobITHS
¢ nByMsa V0, coOBITHS C ONM3KMMH BTOPHYHBIMH B3anMoaercTBuAMH U T.1. OtMetnm, uto SELEC n
npyrue off-line mporpamMmer mist pabOTBI ¢ MacCHBOM OTAENBHOTO CHUMKA, mMerormmM HYDRA-
CTPYKTYPY, UCHIOIB3YIOT TOT XK€ MaKeT, 4YTO U IIporpaMma COIpPOBOKACHUS.

Hpyroii off-line 3amaueil sBiseTcsl Karanorusanus, KOTOpYO BeimoiHseT mporpamma KAT. Jlns
yKa3aHHOTO (haiima JaHHBIX MPOrpaMMa COCTABIIAET KaTaJiol W MIOMENIAeT ero B TeKCTOBBIN Qaitn. Ha
KaXIIbIii CHUMOK OTBOJHTCSI CTPOKA, T/ 3alMChIBAETCS HOMEP TUICHKH, HOMEp MpHOopa, HOMEP CHUM-
Ka, BpeMsi Hauasa paOdoThl HaJl HUM, BpeMsi OKOHYaHUS, JaTta 00pabOTKH, HOMEp OIepaTropa, pekuM
00paboTKH, KpaTKoe onrcaHne cHUMKa. Omucanne BKIIOYAeT JaHHBIE O THIIE KaXIOW BEPIIUHBI U ee
MHOKECTBEHHOCTH ISl K&KIOW MPOEKINU OTAENbHO. [loCKONBbKYy maHHBIE, UPKYIUPYIOIINE B CHC-
TeMe, UMCIOT YHU(DUIIMPOBaHHBIN (hopMar, TO MporpaMma MOXKET padoTaTh Kak ¢ (hailioM BXOJHBIX,
TaK U ¢ (paiJIoM BBIXOIHBIX JTaHHBIX.

Breixonnas wH(pOpMaIus mepenaeTcsl B SKCIIEPUMEHTANBHBIE TPyNIbl Tu00 6e3 m3MeHeHuH, JTrbo
npeoOpaszoBanHas nporpammoii SKOUT. Dta nporpamma NepeBOAUT JTaHHBIE BHIXOJAHOTO (aiina u3
JIBOMYHOTO BHJA B TEKCTOBBIM U 3alMCHIBACT PE3YNIbTAT B (haill.

Hpyrue off-line mporpamMmMer BRIMONHSIOT cepBucHble GyHKImH. Tak, DIVID npennaznadena ams
paszmenenus ¢aiina JaHHBIX Ha YacTd. Takas 3aja4a BOSHUKAeT IPU HEOOXOIUMOCTH 00pabOTKH dac-
teit tieHku. C momomsto FREDIT MoxHO 3aHEeCTH HOMEpa CHUMKOB B (pailyl JaHHBIX MM HU3MEHHUTH
nx. Ilporpamma ROLLED mo3BomsieT pemakTupoBaTh HOMEp IUIeHKH. O0e 3TH IporpaMMBbI HCITONb-
3YIOTCSl TIPH TOATOTOBKE BXOAHBIX JAaHHBIX IS BBIOOPOUYHBIX M3MepeHnit cHUMKOB kamepsl CKAT.
Kpome Tor0, MOCKONIBKY CYILIECTBYET PesKUM 00pabOTKH, TJie HOMepa CHUMKOB U HOMED IUICHKH 3a7a-
€T omepaTop, TO MOTyT ObITh OmMOKHK B 3TUX HOMepaxX. FREDIT u ROLLED naroT BO3MOXKHOCTh HC-
MIPaBUThH TAKUE OIIHOKH.

3akiarouenune

OmnmcanHas cucTeMa MPOrpaMMHOTO OOecTedeHHs IKCIUTyaTHpoBajiach ¢ Mapta 1995 mo mexabpb
2000 r. Ilox ee ymparienueM padortanu 10 dersipex npudopos [IYOC-4. Ins caumkoB BIIIK ycra-
HoBku CB/I okono 50 mieHOK ObII0 006paboTaHo B pekuMe Kak 1-ro, Tak U 2-ro MpocMOTpa, YTO CO-
craBmiio 6omee 100 000 canmkoB. B pexxume n3mepenuii 0s11o o6padotano cprime 120 000 coObITHIA.
DTO MO3BOJIWIO TMOYYHUTh SKCIIEPUMEHTAIILHBIC JTAHHBIC TI0 OIICHKE CEUEHUS POXKICHUS 0U4apOBAaHHBIX
yacTull pu 3Heprun CepryXxoBCKOro yckopurens [8].

Jlns mccnenoBaHus TPEKOB KOCMHUYECKUX dacThl] Ha cHUMKax kamepbl CKAT Obuto mM3MepeHo
14 mmenok, uro cocraBmio okojo 12000 xaapos (2100 TpexoB). Pe3ympTaThl m3MepeHUil HCIIONb-
30BaIMCh B padore [13].

ABTOpHI BeIpakaroT OmarogapHocts A.M.Momuceesy, 11.d.EpmonoBy n B.B.AMMocoBy 3a moctaHOB-
Ky 3a/1a44 1 MoJ/IepKKy padoTsl; A.A.MBanunosy, I'.J].KapioBy u O.C.3aiieBoii 3a nonesnsie 00cy-
xaeHus u 3amedanns; C.A.MyxuHy 3a 0oJbIIyI0 TOMOIIE B paboTe; omeparopaM, HH)XEHEpaM U TeX-
HUKaM MPOCMOTPOBO-U3MEPUTENHHBIX MPHOOPOB 32 JTOOPOCOBECTHBIA TPYJ B TpOIEcce OTIAIKH U
skcrryaranuu [10.
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