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O11i1ca11hJ. a1111t1paTJ1blC cpCJ(CTBa II 0CJI0IIJIJ,JC · K0IIUellUllll 11po1paMMbl ynpa11-
Jle1i1lll 1m1e·pe11mn111 11a II0J!YaBT0MaT11•1eCK0M 113MepmeJJbll0M np116ope nYOC. 
peM1130Ballilhle C HCJIOJlb'.lOBaJJJJeM n3BM TIJJia IBM PC XT/AT; 311eKTpo1111.ui 

' . I/ : , ' . '-, , .· 

cxeiia y11pa11JJel11lll 11p116opoMBhJIJOJllleJ1a B Bill.le Ol.lllO.ii JIJlaTbl, K0TOp,rn BCTaBJJlleTCll 
, II mo6oii c1106owt1,1ii p,rn,e~1· K,IIHUJa pUCIJ:1IIP~llllll n3BM. PacCMOTpellbl 11p1111u11111,1 
n1m1~10ueiicrn1lll an1rnp,rryp1,1 ynpaBJ1e1111ll np116opoM II npo1paMM11oro 06ec11e•1e1111ll 
11an3BM. . ' . . ... 

P,i6frra Bl,lllOJIIICJJa 11Jla6op.rrop11l1 Bbl'IJIC.'IIITeJJbllOii TeXilllirn JI aBT0MaTll3aUIIII 
OH51l1. 

Coo6111~11i1c Ofri.c:u111c1111oro 1111crnryra ~11cp111,1x 11cc.1c;1o~a1111ii. Jly611a, 1995 

nepeBO.!l aBTOpOB 
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Krasnoslobodtsev V.I., Moroz·v.I.. Richvitsky V.S. · P)0-95-367 
lmpl~mentation of .Control Syste111 for Semiautomatical Measuring 
Device PUOS Based rin IBM PC XT/AT 

The·hardware and m,;in software principles for C<.)ntrol or'me~1si1rements re~1l ized 
using IBM PC XT/AT for scmiautom,{tical device PU.OS are described. The control 
electronics is realized in a single card built in some free slot of PC expansion channel. 
The i11ieraction rnncepts for control hardware and software are consideretL · 

The investigation h,is bc~n performed at. the Laboratory of: Computing 
Techniques and Auiomation, JINR. 
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8 flBTA Ol-UB1 llnll 113MBPBHl111 CHl1MKOB C pa3fll1'1Hb1X TpBKOBblX KaMep · 

B Te'IBHl1e Plllla neT 11CnOflb3OBanacb Cl1CTeMa nAHC/l/, B ' KOTOpOrl 

rpynna np116op0B nYOC, GAMET 11 6nc-2121 ynpasn11nacb EC 38M 

CB nocneitHee speMII - EC.;.1O37 l. B COCTaB Cl1CTeMbl nAHC BX Olll1Jll1 

repM11HanbHb1e c11cTeMbI MERA-79OO, EC-792O. 01M 11 ycTpoACTBO 

rpynnoeoro ynpasneH1111 EC-7922.01M, qepe3 KOTopoe npi16ophl 

CB113h1Ban11cb c KaHanoM EC 3BM. · 

Bc11 :na Tex Hl1Ka ocHOBhIBanacb Ha 3neMeHTax ManoA 11 cpei1Her1 
cTeneH11 11HTer pau1111, 11Mena 
COOTBeTCTBeHHO, 

nocTpOeHHhlM Ha 

ycTynana no 

ocHoBe C6l1C. 

MHOrO'il1CneHHble pa3'beMbl 

HaitemHOCTl1 cospeMeHHhlM 

Pa6oTocnoco6HOCTb Cl1CTeMhl 

. 11, 

n3BM, 

nAHC 

3as11cena B OCHOBHOM OT HaitemHOCTl1 OllHOro' 3neMeHTa - ynpasnmomeA 

EC 38M 'c EC-1037 l. nporpaMMHoe 06ecne'leH11e nAHC ' no3son11no 

nepeXOlll1Tb Ha m:i6y10 '113 llOC:TynHhlX ·EC 38M, HO BhlCB06omiteH11e pecypca 

H~ TaKOrl 38M 11 nepeKnIO'ieH11e Ha ee KaHan mneri~a BHemHHX YCTl)OrlCTB 

Tpe6oeano speMeHH 11 c611s'ano pa60'!Hrl Pl1TM na6opaHTOB, BellYDll1X 

113MepeHl111, K TOMY iKe pe3epBHblrl pecypc Ha nollXOlll!UleA . EC 38M He 

acer ita Mor 6hlTb BhlCB060W.lleH. Bee 3TO npHBOlll1flO K TOMY' '!TO B 
CTOl1MOCTl1 113MepeHl1rl 3aipaThl Ha 06cnym11BaHHe EC 38M 11 TepMHHanbHblX 

Cl1CTeM CTaHOBl1fl11Cb BeCbMa· 3Ha'IHMhlMH. 

no3TOMY 6hlna nocTasneHa Jaita'!a nepesecT~ ynpasneHHe 
np116opaM11, s nepsy10 o'iepeitb - nyoc, Ha 6onee HaitemHhle · 11. rpe6YioD1He 

MeHbm11x 3Kcnnyarnu11OHHhlX pacxoitoB n3BM rnna IBM PC XT/AT. Ha116oriee 

npocTO TaKYIO CHCTeMY MOmHO 6hlno peanH3OBa Tb no npHHUHny: KamithlM 

np116opoM ynpasn11eT cso11 n3BM. nm1 ynpasneH1111 np116opoM nYOC 6hm 

pa3pa60TaH 11HTep~er1c, pacnonomeHHbm Ha OllHOA nnaTe, KOTopa11 

BC:TaBnlleTCII B n106or1 CB060llHblrl pa3'beM KaHana pacm11peHHII n3BM. np11 

ero pa3pa6oTi<e yq11nraanocb, '!TO 6onee npocTo, 3Ha'IHTenbHO Yll06Hee 

11 itemeene BO3MOmHo 6onbillYIO 'iaCTb onepau11A ynpasneH1111 pean113osaTb 

He annapaTHblM cnoco6oM s HHTep~eAce, a nporpaMMHblMl1 cpeitCTBaMH B 

naMl!Tl1 n3BM. OitHaKO 2O-pa3pllllHble pesepCl1BHble C'ieT'IHKH KOOpllHHaT 

X, y 11 BblXOllHOrl 4O-pa3PllllHbm per11cTp llflll speMeHHOro xpaHeHl111 

Koopit11Ha T 6bmo npH3HaHo uenecoo6pa3HbIM peanH3osa Tb s HHTep~erice 

annapa THbIMl1 cpel{cTBaMH. 3aMeHa ynpasn1110mer1 EC 38M Ha n3BM. 11 BBOll 

11HTep~er1ca He 113MeH11na 3aita'i onepaTopa, KOTOPhlrl Ha np116ope nYOC 

BelleT 113MepeHl111, no3TOMY, samHo ,· 6blJ10 no BO3MOmHOCTl1 coxpaHHTb 

HMe10m11ecR Y onepaTOPOB HaBblKl1 npoBel{eHl1R H3MepeHl1rl B CHCTeMe nAHC. 

6binl1 COX paHeHbl npl1Bbl'IHble llflR OnepaTOpOB KHOnKH 11OTc'ieT 11 , 11KOHeU 

TpeKa" 11 llPYrHe, a TaKme HX ~YHKUHOHanbHOe Ha3Ha'!eHHe. , __________ _.., 

eenui;Gti.t.~n ''i~:n:;ry1 I 
~<ftHiiJl UtcJJelE}~;u,:;Jl i 

~ 5vt5Jn·tOTEH/1 : ---



83al1MOZIBACTBl1B l1HTBp11>eAca C IT3BM OCYl!lBCTBnRBTCR B 

COOTBBTCTBl111 C Tpe6osaHl1RMl1 K annapaTYPB, IlOZIKnJO'-!aBMOA K KaHany 
pacm11pBHl1R IT3BM. YKa3aHHoro Tl1Ila, 11 norl1KOA opraHl13aU1111 CBR311 

11HTepa,eAca C IT3BM. 0TMBTl1M, qTo np11 Ha)[(aTl111 Ha nJ06YJO 113 

ynpaanRIOl!ll1X KHOilOK np116opa B IT3BM nepeZ1aBTCR c11rnan npepb!BaHl1R, a 

B CTaTYCHb~ per11cTp 11HTepa,eAca 3aHOCl1TCR IlPl13HaK, COOTBBTCTBY!Ol!ll1A 

Ha)[(aToA KHOilKB. ITepeZ1aqa Z1aHHba 113 11HTBPl!>BACa B IT3BM 

OCYlllBCTBnRBTCR TOnbKO nocne nonyqeHl1R OT IT3BM COOTBBTCTBYIOl!lBA 

KOMaHZ1bl Read, 3TO OTHOCl1TCR KaK K nepeZ1aqe KOOPZ111HaT, TaK 11 

COZIBP)[(l1MOro CTaTYCHOro per11cTpa. T.o., Ha)[(aTl1B nJ060A 113 
ynpaanRIOl!ll1X KHOilOK Ha np116ope Bbl3b!BaBT IlBPBZlaqy B IT3BM TOnbKO 

,Cl1rHana npep1,1BaHl1R, np11q11Ha KOTOporo ( KaKaR 113 KHOilOK 6blna Ha)[(aTa) 

MO)[(BT 6bITb ycTaHOBneHa nocne Toro, KaK ynpasnRIOl!laR nporpaMMa a 

IT3BM ,nonyq11T COZIBP)[(l1MOB CTaTycHoro per11cTpa 11HTepa,eA~a B OTBBT Ha 

KOMaHZIY 11llTBH11e cTaTYCHoro per11cTpa "· ITjrneM KOOPZIHHaT X, Y a IT3BM 

113 40-pa3pRZIHOro PB,rl1CTpa Z1nR BPBMBHHoro xpaHBHl1R KOOPZ111HaT 

pean113yeTCR nocne Bb1Z1aq11 IT3BM .5 cooTBBTCTBYJOIU11X KOMaHZI Read, a 

c6poc cqeTql1KOB. KOOPZ111HaT X, y B 11HTepa,eAce npo11cx OZ111T HB nocne 

Ha~aTl1R KHOilKl1 11C6poc cqeTql1KOB 11
, a TOnbKO nocne nonyqeHl1R ~T IT3BM 

HB06XOZll1MOA KOMaHZlbl Write ( 11C,6poc cqeTql1KOB"l. AHanor11qHo 3TOMY 

npo11CXOZll1T 11 ynpaanBHl1B 113 IT3BM qepe3 11HTBPl!>BAC 11HZ111KaTopoM 
Kon11qecTBa 113MBPBHHblX ToqeK, pacnonO)[(BHHblM Ha Kop~yce 3KpaHa 

np116opa. 

AITITAPATHAH PEAflH3AUHH YITPABflEHHH ITOflYABTOMATHl!ECKHM 

H3MEPHTEnbHblM ITPH60POM 

Cl1CTBMa ynpasnBHl1R nonyaaTOMaT11qecKl1M 113MBPl1TBnbHblM np116opoM 

ITYOC pean113osaHa Ha nepcoHanbHoA 38M T11na IBM PC XT/AT c 

11cnonb30BaHl1BM Z1aTql1KOB nepeMBlllBHl1A x. Y 113MBPl1TBnbHba KapeTOK 
np116opa Ha OCHOBB Zll11!>paKU110HHblX pemeTOK 11 pa3pa60TaHHoro 

11HTepa,eAca ZlnR, per11cTpau1111 K~OPZll1HaT x,~ 
AnnapaTypa · ynpaB,nBHl1R nonyaBTOMaT11qecKl1M 113MBPl1TBnbHblM 

np116opoM ITYOC BKnJOqaeT a ce6R: 
'i 

- Z1aTql1Kl1 nepeMBl!lBHl1A X,Y 113MBPl1TBnbHblX KapeT~K np116opa Ha 

OCHOBB Zll11!>PaKUl10HHba pemeTOK 11 l!>OPMl1POBaTen11 c11rttanoa, OCTaBml1BCR 
B OTcqeTHOM KaHane np116opa 6e3 113MBHBHl1A; 

- 11HTBPl!>BAC Z1nR per11cTpau1111 KOOPZ111HaT X, Y, 
IlOZIKnJOqaJOTCR: - ynpaBnRIOl!ll1B KHOilK11 

"YZ1anett11e ToqK11", 11C6poc cqeTq11KOB"; 

2 

"0TcqeT", 
K KOTOPOMY 

"KOHBU TPBKa ", 

Ir 

•· 

'► 

- BbffiOCHOA HHZ111KaTOP Ha Kopnyce 3KpaHa np116opa Z1nR 

OTo6paEBHl1R Kon11qecTBa 113MBPBHHba ToqeK, 

YnpaeneHl1B nonyaBTOMar11qecKl1M 113MBPl1TBnbHblM np116opoM ITYOC 

nonHOCTbJO peanH30BaHO C IlOMOlllblO 3TOA annapaTypbl 11 nporpaMMHOro 

o6ecneqBHl1R Ha IT3BM. HcXOZIHblMl1 RBnRJOTCR Cl!>OPM11POBaHHLIB aaanorOBblB 
c11rnam1 C ZIBYX Z1aTql1KOB nepeMBlllBHHA no OCRM X 11 Y COOTBBTCTBBHHO, 

KOTop1,1e npeo6pa3YDTCR a 11HTepa,eAce a cqerHLIB 11MnynbcL1, c11rHam1 OT 

ynpasnRDllll1X KHOilOK 11 11Hl!>OpMaUHR, BBOZ111MaR onepaTOPOM C KJ1ae11aTyp1,1 

IT3BM. 
~YHKU110HanbHaR CXBMa HHTepa,eAca nnR per11crpau1111 KOOPZIHHaT X, Y 

noKa3aHa Ha Pl1CYHKB. 
8 COCTaB 11HTBpl!>BACa BXOZIRT cnBZIYDl!ll1B OCHOBHblB y3n1,1: 

- ZIBYHanpaeneHHhm. 6ya,ep m11HLI Z1aHHba DATA( 0+7 l; 
- Mar11cTpanbHLIB IlPl1BMH11Kl1 11 nepeZ1aTql1Kl1 c11raan0B anpeCHblX 11 

ynpasnRDlilHX n11H11A m11HbI Il3BM; 
- l!>OPMl1POBaTen11 c11raanoe C Z1aTqHKOB nepBMBlllBHl1A X, Y; 
- CXBMa BL~a6oTKH cqeTHLa· HMilYnbCOBi 

- ZIBa 20-pa3PRZIHLa pesepCHBHba cqenHKa 

- Bba OZIHOA 40-pa3PRZIHLm pBrHCTP Z1nR 

KOOPZ111HaT; 
- CTaTYCHb~ per11cTp; 

- per11CTP PB)[(HMa; 

X,Y; 
BpBMBHHOrO xpaHBHHR 

- BbaOZIHOA 6ya,epHb~ per11cTp Z1nR ynpaaneHHR CBBTOZIHOZIHblMH 

11HZ111KaTOpaMl1 np116opa; 
- ZIBlllH<!>paTop KOMaHZI 11 CXBMa ynpaaneHl1R, 
ITocTynaJOm11e c Z1aTq11KoB nepeMemeHHA aHanorOBblB c11rHam1 C no Z1Ba 

CHrHana C KaEZIOro Z1aTq11Kal HMBJOT KonoKonoo6pa3HYJO l!>OPMY 11 CZIBHHYTbl 

ZIPYr OTHOCl1TBnbHO ZIPYra Ha qeTBBPTb nep110Z1a, Ilp11 Z1B11)[(8Hl111 KapeTOK 

x. y B npRMOM 11 o6paTHOM HanpaaneHl1RX BPBMBHHOB pacnonO)[(BHHB 

CHrHanoa 113MBHRBTCR. 3TH CHrHanLI qepe3 pa3~BM Ha naHen11 HHTBpl!>~Aca 

nocTynaJOT Ha BXOZILI a,opMHpOBaTBJIBA ( Tp11rrepbl filMHTTa) 11 

npeo6pa3YJOTCR a c11rHam1 TTL. . 
81,~a60TKa cqeTHLa HMilYJlbCOB Ha cnO)[(BHl1B 11 BLNHTaHHB Z1nR 

20-pa3pRZIHLa pesepcHBHLa cqeTql1KOB X, Y Ha MHKpocxeMax K555HE7 

ocymecTBnRBTCR MHKPOKOHTponnepoM, nocTpOBHHLIM Ha 8-pa3pRZIHOM 

per11cTpe (74LS273), nnM CK556PT1) 11 IT3Y CK556PT4Al. 
40-pa3pRZIHb~ perl1CTP Ha Ml1KpocxeMaX K555HP23, IlOZIKJIJOqeHHLm K 

Bba OZlaM cqeTqHKOB X, Y, 
KOOPZIHHaT OT MOMBHTa 
cq11n1BaHHR a Il3BM. 

IlPBZIHa3HaqeH Z1nR epeMBHHoro 

Ha)[(aTl1R · KHOilKl1 "0TcqeT II ZIO 
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RD X(1+8) I A 
RD X(9+16) ' T 
RD Y(1+8) ' E 
RD Y(9+16) : 0-F 

RT-> NC RD X(1+8) 
O C -> . C O RD X(9+16) , 
M H-> . TN RD Y(1+8) , 

E IT RD Y(9+16) 
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CLEAR CT 11 +20 

~YHKUHOHanhHaR cxeMa HHTep~eAca nnR perHCTPaUHH 

KOOPDHHaT X; Y. 
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., 

HHTep~eAc nemH~PHPYBT H BbmonHRBT cnenYDWHB KOMaHDbl n3BM: 

Read 310 - 'iTeHHe XC1+8): 

Read 311 - 'iTBHHe X(9+16): 

Read 312 - 'iTBHHe YC1+8): 

Read 313 - 'iTBHHe YC9+16): 

Read 314 - 'iTBHHe X, YC17+20): 

Read 315 - 'iTBHHe CTaTYCHoro perHCTpa: 

Write 318 - 3ailHCb B perHCTP pe•HMa: 

Write 319 - 3ailHCb KOMaHnhl: 

Write 31A - pa3pemeHHe 3ailHCH KOOPDHHaT X, Y B 

perHCTP; 

BblXODHOA 

Write 31B, - 3an_HCb B BblXODHble 6y~epHble perHCTpbl HH~OpMaUHH 0 

Write 31C - KOnH'iBCTBe H3MBPBHHblX TO'ieK nnR HHDHKaUHH Ha 

npH6ope. 

C IlOM,OWhD nepeMbl'!KH B03MO*Ha ycTaHOBKa rpynnhl anpecoB 

300+30C. 

IlpH Ha•aTHH Ha H3MepHTenbHOM npH6ope ODHOA H3 ynpasnRDWHX 

KHOilOK C "0TC'iBT 11
, 

11 K0Heu TpeKa", 11 YnaneHHe TO'iKH", 11C6poc 

C'iBT'iHKOB 11 ) B HHTep~eAce ~OPMHPYBTCR CHr Han 3anpoca npepblBaHHR, 

KOTOPblA nocTynaeT Ha nHHHD IRQ2 C nnR XTl HnH IRQ9 C nnR AT) mHHbl 

n3BM. 
nnR HDBHTH~HKaUHH 3anpoca npepblBaHHR H onpeneneHHR IlPH'iHHbl 

npep1,1BaHHR cny•HT CTaTYCHblA perHCTP, HMBDWHA cnennime_e Ha3Ha'ieHHe 

pa3PRDOB: 

O - 110Tc'ieT 11
: 

1 - 11 KoHeU·TpeKa 11
: 

2 - 11YnaneHHe TO'iKH 11
: 

3 - 11C6poc c'ieT'iHKOB X, Y": 
4 - 11Pe•HM": 

5 - 110 11
: 

6 - 110 11
: 

7 - 113anpoc npep1,1BaHHR OT np1-16opa C IRQ). 

IlpH Ha•aTHH Ha H3MepHTenhHOM npH6ope KHOilKH "0TC'ieT" 

conep•HMOe C'iBT'iHKOB X,Y ~HKCHPYBTCR B 40-pa3pRDHOM perHCTpe nnR 
epeMeHHOro xpaHeHHR KOOPDHHaT, 

s1,rpa6an1BaeTCR cHrHan 3anpoca 

CTaTYCHOM perHCTpe HHTep~eAca 
113anpoc npepb1BaHHR HHTep~eAca 11

• 

3ailHCb B perHCTP 6nOKHPYBTCR, H 

npepblBaHHR B n3BM. IlpH 3TOM B 

~OPMHPYDTCR CHrHanhl 110TC'ieT" H 

Conep•HMOe BblXODHOro perHCTpa 

5 
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C'iHTbIBaeTC.R B TI3BM KOMaHllaMH Read 310+314, no OKOH'iaHHH C'iHTbIBaHH.R 

KOOPllHHaT TI3BM BhmaeT B HHTep~eAc KOMaHllY Write 31A, pa3pema10my10 

3ailHCb KOOPllHHaT X, YB BblXOllHOA perHCTp. 

fln.R npellOTBpameHH.R om1160K npH per11cTpau1111 KOOPllHHaT 

npOH3BOllHTC.R 3allepl!<Ka CHrHana 3an11c11 KOOPllHHaT X, Y B BbIXOllHOA 

perHCTP B cny'iae nepece'ieHH.R BO BpeMeHH C'ieTHbIX HMilYilbCOB llil.R 

C'ieT'iHKOB X,Y C Hal!<aTHeM KHOilKH "0TC'i~T" Ha H3MepHTenbHOM np116ope 

HnH c KOMaHllOA TI38M ~OTC'ieT". 3Ta 3allePlKKa Heo6XOllHMa llil.R 

npe]lOTBpameHH.R 3ailHCH B perHCTP HeYCTaHOBHBllieroc.R COCTO.RHH.R 

C4eT'iHKOB X, Y H BbJ6paHa c Y'ieTOM _BpeMeHH nepeXOllHOro npouecca 

H3MeHeHH.R COCTO.RHH.R C4eT'iHKOB X, Y. 

KHonKH "KoHeu TpeKa ",' "Y naneHi-1e TO'iKH 11 11 11C6poc C4eT'iHKOB" 

cnyiaT nn.R coo6meHH.R nporpaMMe O.COCTO.RHHH npouecca H3MepeHHA. 

fleACTBH.R, KOTOpble Bb!IlOilH.RIOTC,.R B HHTep~eAce npH Hal!<aTHH 

ynpaBn.RIOlliHX KHOilOK Ha np116ope, BKilIO'ia.R Bblpa60TKY CHrHana 3anpoca 

npepbIBaHH.R H ~OPMHPOBaHHe CTaTyca, npOH3B01l.RTC.R H B cny'iae si,ma4H 

TI38M COOTBeTCTBYIOlliHX KOMaH]l: 

- "0TC4eT"- - Write 319, l; 

-
11KoHeU rpeKa" - Write 319, 2; 

- "YnaneHHe T04K~" - Write 319, 4; 

-
11C6poc C'ieT'iHKOB 11 - Write 319, 8. 

Per11crp pelKl1Ma npenHa3Ha4eH nn.R npoBePKH pa60Tocnoco6HocTH 

HHTep~eAca nyTeM HMHTaUHH npeo6pa30BaHHblX CHrHanoB naT'iHKOB 

nepeMemeHHA H HMeeT cne11y10mee Ha3Ha'ieHHe pa3p.R]lOB: 

4 3 2 1 0 

pel!<HM !~a3a Y2l~a3a Yl!~a3a x2/~a3a x1] 

PelKHM: 0 - 11Pa60Ta" - Ha BXQ]lbl cxeMbl Bb~a60TKH C'ieTHbIX 

HMilYilbCOB X,Y 'iepe3 MYilbTHnneKcop pelKHMa nocTynaIOT 

npeo6pa30BaHHbie B TTL c11rnam1 OT naT4HKOB 

nepeMemeHHA X, y; 

1 - "Teer" - Ha BXOllbl cxeMbl Bblpa6oTKH C'ieTHblX HMilYflbCOB 

X,Y 'iepe3 MYflbTHnneKCOP pel!<HMa nocrynaIOT CHrHanbl C 

BblXO]lOB 0+3 per11crpa pelKl1Ma, l1Ml1THPY~m11e 

npeo6pa30BaHHble B TTL c11rnam1 OT naT4HKOB 

nepeMemeHHA X, Y. 
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OCHOBHblE KOHUETil11111 TIPOf PAMMbl YTIPABllEHl1H 113MEPEHl1HMl1 

1. 06beKTHa.R CTPYKTypa 

TiporpaMMa nocrpoeHa 06beKTHo-op11eHTHPOBaHHh™ cnoco6oM. 

TiporpaMMa - 3TO Ha6op o6beKTOB, a He npouenyp. . 

06beKThl .RBil.RIOTC.R 3K3eMnn.RpaMH COOTBeTCTBYIOlliHX THilOB o6beKTOB, 
. . ' . 

B OilHCaHHH KOTOPblX nepe'iHCneHbl BHYTPeHHHe CTPYKTYPhl naHHblX H 

MeTO]lbl. THn o6beKTa MQlKeT 6bITb Hacne]lHHKOM npyroro THna 11 11MeTb 

( He.RBHO) KOMilOHeHTbl llaHHb!X H MeTOllhi npenmeCTBeHHHKa, a TaKlKe CBOH 

oco6ue nepeMeHHbie 11 MeTOllhl. TiocnellHHe Mor YT· nepeonpenenHTb MeTOllhl 

npellllieCTBeHHHKa, HMe.R B BHllY YT04HeHHe CMhlCna lleACTBH.R nn.R naHHOro 

cneuH~H'ieCKOro THna o6beKTa (Hacne110BaH11el. Ko BCeM o6beKTaM 

IlPHMeHHMbl MeTOllbl HX 061J\ero npenmeCTBeHHHKa ( nonHMOP~H3Ml. Onepau1111 

Han o6beKTOM MOrYT Bb!IlOilH.RTb TOilbKO ero MeTOllbl, 4TO naeT 

He3aBHCHMOCTb HCilOilb30BaHH.R OT peanH3aUHH (HHKancIOn.RUH.Rl. 

2. OcHOBHbie THilbl o6beKTOB 

06beKTHa.R CTPYKTypa npH3BaHa o6ecne'iHTb MeXaH113Mbl o6pa6oTKH 

co6bITHA B peanbHOM BpeMeHH, B3aHMO]leACTBHe annapaTyp1,1 H -nporpaMM, 

OT06palKeHHe Ha 1111cnnee H HHTep~eAc C 'ienoBeKOM-onepaTOPOM. 

2.1. 11CTO'iHHKH H n0Tpe611Ten11 naHHbIX 

06beKTbl .RBil.RIOTC.R HCTO'iHHKaMH naHHblX 11 no~pe6n.RIOT llaHHble, 

C03llaBaeMble llPYrHMH o6beKTaMH. 

2. 1. 1. Pecypc 

06beKT MOlKeT IlOllKill04HTbC.R K' llPYrOMY o6beKTY s OlKHllaHHl1 OT 

Hero llaHHLIX, noMema.R yKa3aTenb Ha ce6.R s ero creK. 06beKr-pecypc, 

IlPOH3Bell.R HOBble llaHHble, aKTl1BH3Hpyer 6nHlKaAlliHA OlKHllaIOmHA 06beKT. 

06beKT MOlKeT (He o6.R3arenbHOl OTKill04HTbC.R OT pecypca. 

06ecne'iHBaerc.R KoppeKTHOCTb npHCOBllHHeHH.R-orcoe1111HeHH.R, C031laHH.R H 

YHH'iTOlKeHH.R pecypcoB H HX CB.R3eA BO BCBX CHTYaUH.RX. 

2. 1. 2. flpaABep. 

flpaABep pecypc, KOTOPblfl MOlKHO aKTHBH311POBaTb. 

iflYHKUHOHHPOBaHHB o6bBKTOB YilOP.Rll04BHO BO speMeHH CHCTBMHOA 

o4epellbIO. AKTHBH3aUH.R. C Ha OllHH marl 03Ha'iaer nocraHOBKY B 04epe11b. 
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WYHKU110Hl1pOB6Hl18 npaAeepa cocpenoToqeHo B MeTOlle Execute, 

06ecneq11eaeTCR KoppeKTHOCTb aKTl1B1136Ul111-ll86KTl1B113aUl111, C03ll6Hl1R 11 

YHl1qTO*BHl1R npaAeepoB 11 11X CBR38A BO ecex Cl1TY6Ul1RX. 

2.1.3. 06pa60Tq11K npepblB6Hl1A 

npaAeep-06pa60Tql1K npepb1BaH11A 11MeeT MeTOll-Cl>YHKU11IO Test THna 

Boolean, KOTopaR Bbl3blBaeTCR 113 npouenypb1-06pa60Tq11Ka npep1,rnaH11A 11 

npoeepReT, OTHOCl1TCR n11 npep1,rnaH11e K naHHOMY npaAeepy, 11 np11 

Heo6x Oll11MOCTl1 aKTl1B11311pyeT CBOA npaABep. Tipouenypa-06pa60Tql1K 

npep1,rnaH_l1A 11meT npaAeep B COl1CKe, Bl,131,IBaR nooqepenHo B Ka*llOM 

MeTOll Test. 06ecneq11eaeTCR KoppeKTHOCTb npepb1BaH11A C TOqK11 3peHl1R 

uenOCTHOCTl1 CBR3eA Me~ny 06'beKTaM11. 

2.2. HHTepci,eAc c onepaTOPOM 

OnepaTop ynpaenReT np116opoM, 11cnonb3YR Knae11aTypy 11 n11cnneA 

TI3BM, KHonK11 11 c11rHan113au1110 annapaTYPbl ynpaeneHl1R np116opoM. 

2.2.1. 3neKTpOHHaR Ta6n11ua TpeKOB 

One pa TOP 113MepReT Ha Tpex npoeKU11RX penepHble . KpeCTbl, 

KOOPlll1H6Tbl ToqeK TpeKOB 11 oco61>1X ToqeK. Tip11 3TOM C03llaJOTCR 

COOTBBTCTBYJOmHe o6'beKTbl - Kanp, TpeKl1 11 oco61,1e ToqK11, 11Mel011ll1e B 

CBOeM COCTaBe no Tpl1 o6'beKTa - Tpl1 COl1CKa . KOOPlll1HaT B 

COOTBeTCTBYlOmHX npoeKUl1RX. Bee 3Tl1 o6'bBKTbl RBnRJOTCR npaAsepaMl1 11 

MOrYT nonKnlOqaTbCR K l1CToqH11KaM naHHLIX - Knae11aType 11 11HTepci,eAcy 

OTcqeTHOA Cl1CTeMbl. KpoMe Hl1X TpeKl1 11 Kanp 11MeJOT 'IHCnOBblB 

napaMBTPbl, KOTOPble RBnRlOTCR 06'beKTaMl1, noeeneH11e KOTOPLIX CBR36HO C 

Knae11aTypoA, HeK0Top1,1e 113 Hl1X 11MelOT cneU11Clll1KY, 

Ha n11cnnee TI3BM onepaTop e11n11T Ta6n11uy, B KOTopoA 

OT06pa~aeTCR TBKYIJlBe COCTORHl1e npouecca 113MepeHl1R. CTon6Ubl Ta6n11u1,1 

COOTBeTCTBYlOT 113MepReMblM TpeKaM, TeKYmHA 113MepReMblA TpeK o6seneH 

eepT11KanbHOA IlPRMoyronbHOA paMKOA. 

OnHa CTPOKa conep~11T·H0Mepa TpeKOB. 

OnHa CTpoKa COlleP*l1T HOMepa OC06b1X ToqeK. 

Tp11 CTPOKl1 Ta6nl1Ubl COOTBBTCTBYlOT TPBM npoeKU11RM, 11 B Hl1X 

ToqKoA OTMeqaeTCR, 'ITO npoeKU11R TpeKa 113MepeHa, 6YKBOA X 

OTMe_qaeTCR, 'ITO TPBK MO*BT 6b!Tb 3an11caH B B.l,IXOllHOA ci,aAn. 

OcTanbHble CTPOKl1 conep*aT q11cnOBbl8 napaMeTpbl. 

BbropaHHaR CTPOKa o6eeneHa ropl130HTanbHOA npRMoyronbHOA paMKOA. 
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OnepaTop BB0l111T: 
- HOMep Kanpa; 

- HOMep 3a1:1aq11; 

- HOMep nneHK11; 

- CBOA (onepaTopa) HOMep; 

- 11neHTl1Clll1Kau1110 qacT11u; 

- HOMep Tononor1111; 

- IlPl13HaKl1 OCTaHOBKl1 'la~T11U; 

- npyry10 cny~e6HYJO 11ttci,opMau1110, Heo6xon11MYJO nnR Ka*noro 

KOHKpeTHoro 3KcnepHMBHTa, Cl>OpMaT KOTOPOA on11caH B Ta6n11ue KOHCTaHT 
KOHKPBTHOA 3anaq11, 

CTaHnapTHaR nocnenosaTenbHOCTb ynpasneH11R 113MepeHl1RMl1 

nonnep~11saeTCR nporpaMMOA, HO onepaTOP MO~BT B n1060A MOMeHT 

113MBHHTb ee, nepeMBIJlaR KYPCOP (paMKYl no Ta6n11ue Ha Il0311U11JO n106oro 

TpeKa, penepHblX KpeCTOB, oco6on TQqK11, 11X npoeKU11A, BbmOnHl1Tb 

n106y10 onepau1110 - ynan11Tb TPBK 11n11 OTnenbHYIO npoeKUHJO, CMBHl1Tb 

npoeKU11IO, no6as11n TPBK, noMBPl1Tb 11nH nepeMBPl1Tb npoeKU11IO TpeKa 

11n11 oco6oA TQqK11, IlOMBHRTb 11neHTl1Clll1KaUHIO TPBKOB 11 Tononor11qecK11e 

np113HaK11 B ra6n11ue, KoTopaR ecerna oTo6pa~aeTcR Ha ~Hcnnee. 

2.2.1.1. Onepau1111 Han TpeKaM11 

Onepau11R BbinOnHReTCR BbropaHHblM o6'beKTOM 11, cnenosa TenbHO, 

3aBl1Cl1T OT Hero. KpoMe Toro, . onep~Ul1R 3aBl1C11T OT BbropaHHOA CTPOKl1. 

TaKl1M o6pa30M,' onepaUHR BbmonHRBTCR Han 06'beKTOM, s11n11Mb!M B 
nepeKpeCTl111 nsyx paMOK. 

Bcerna, Karna BbmOnHRJOTCR ns11~BHl1R KYPCOPOM (sneBO, Bnpaso, 

BBepx' BHH3 l, IlPOHCX on11T OTcoen11HeH11e TBKYmero 06'beKTa OT 

11CTQqHHKOB naHHblX, BbI6op HOB Oro o6'beKTa 11 np11coen11tteii11e ,era K 
11CTQqHHKaM naHHblX. 

B CTpoKax HOMepos TpeKOB 11 oco6bIX ToqeK MO~HO ynan11Tb TpeK 

11n11 oco6y10 ToqKy n1160 no6aBl1Tb MHO~eCTBO TPeKOB 11n11 oco6blX ToqeK. 

Tip11 3TOM co3na10~CR 11n11 ynanRJOTCR 11X 06'beKT~. 

8 CTpoKax q11cnOBblX napaMeTpOB 113MBHRIOTCR 11X 3HaqeHl1R. 

8 CTpoKax npoeKu11n MO~HO ynan11Tb npoeKU11JO TpeKa, 113MepHTb 11 

Ynanl1Tb Koopn11HaTbl ToqK11, 3aKQHql1Tb TPeK. 8 nocnenHeM cnyqae 

BbmOnHReTCR KOHTponb. TpeKa. TipoeKU11R TPBKa MO~eT 6b!Tb BbropaHa 

TOnbKO B TOM cnyqae, ecn11 ~pas11nbHO 113MepeHbl penepHblB KpeCTbl Ha 

3TOA npoeKU1111. TipoeKU11R TpeKa. He IlOllKnJO'laeTCR K 11HTepci,eAcy 
OTcqeTHOA Cl1CTeML~ ecnH 3Ta npoeKU11R y~e 113MepeHa. 
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2. 2. 1. 2. Oco6uA cny,iaA - penepHbie Kpecn1. 

06'beKT 11 Kanp II COll8PlKl1T TPl1 Cill1CKa penepHbIX KPBCTOB. IlO3TOMY 

ero noeeneH11e MOlll1¢11u11poeaHHO. 
YnaneHl18 npoeKU1111 penepHblX KPBCTOB Bbl3bJBaeT ynaneHl1B 3TOA 

npOBKU1111 TaKlKB y BCBX TPBKOB 11 oco6ux ToqeK. 
KoHTPOflb npoeKU1111 CO3llaeT n11HeAHoe npeo6pa3OBaHl1B 113 

oTcqeTHOA Cl1CTeMbl B Cl1CTeMy KOOPlll1HaT TpeKOBoro neTeKTopa, KOTopoe 

6yneT 11CilOflb3OBaTbCR np11 KalKllOM 113MepeHl111 ToqK11 TpeKa 11n11 oco6oA 

TOqKH, 
TIOBTOPHOe 11 ynaqHoe 113MepeH11e KOHTPOflbHOro KpecTa B 

COCTORHl111, Kor na Kpecn1 YlKe 6bm11 113MepeHbl, Bhl3hIBaeT 3aMeHY B 3TOA 

CTPOKe Ta6n11uu TpeKOB ToqeK Ha 6YKBY. X 11, TaKl1M o6pa3OM, 

IlOllTBeplKllBHl1e npas11nbHOCTl1 11X l13MepeHl1A. 

2.2.1.3. Oco6h~ cnyqaA - oco6aR ToqKa 

3necb oco6eHHOCTl1 He TaK cymecTBeHH~ 

2.2.2. Cnl1CKl1 KOOPlll1HaT 

Cn11coK RBnReTCR o6'beKTOM, HenocpeZICTBeHHO nonKn10qa10m11MCR K 

o6'beKTY-nPaAsepy npepueaHl1A OT 11HTBp¢eAca C oTqeTHOA Cl1CT8MOA 

np116opa. Kon11qe_CTBO 113MepeHHhlX ToqeK np11 3TOM OT06palKdBTCR Ha 

11Hn11KaTope Ha Kopnyce 3KpaHa np116opa. TeKymee nonolKeH11e cqeTq11KoB 

KOOPll11HaT acer na OT06palKaeTCR B U11¢pOBOM 11 rpa¢11qecKOM B11Zie Ha 

n11cnnee TI3BM. 

2.2.2.1. Onepau1111 Han cn11cKaM11 Kopn11HaT 

Onepau1111 CBR3aHbl C KHOnKaMl1 inpasneHl1R np116opoM: 

- "0TcqeT"; 

-
11 K0Heu TpeKa"; 

-
11 YnaneH11e ToqK11 11

; 

- 11C6poc cqeTql1KOB 11
• 

Bee KHOilKl1 ynpaBnRIOT OTcqeTHblM KaHanoM TOflbKO qepe3 nporpaMMY 

11, KOHeqHo, TOflbKO Korna 3TO pa3pemeHo. 

Onepau1111 Hall cn11cKaM11 KOOPlll1HaT IlPl1BOZIRT, 6naronapR MeTOZiaM 

11X o6pa60TKl1, . K BhmOnHeHl1IO MeTOllOB o6'beKTOB, RBflRIOmHXCR 

snanenbUaMl1 3Tl1X MeTOZIOB, 11 aKTl1B113aU1111 npaAsepos, OlKl1llaIOmHX OT 

Hl1X naHHble. 

IO 

2.2.2.2. Cn11coK oco6hIX ToqeK 

HMeeTCR B B11llY scero OZIHa TOqKa. 

2.2.2.3. Cn11coK ToqeK TpeKa 

TiposepReTCR Kon11qecTBO ToqeK B COOTBeTCTBl111 C Ta6n11ueA 
KOHCTaHT 11 OTO6palKaeTCR Ha 11Hlll1KaTope. 

Tip11 HalKaTl111 KHOilKl1 11 K0Heu TpeKa" npoBOlll1TCR ero annpoKCl1MaU11R 

nonl1HOMOM 5-oro nopRnKa, cpaBHl1BaeTCR cpeZIH11A pa36poc ToqeK 

OTHOCl1TenbHO annpOKC11Ml1PYIOmeA KPl1BOA C ZIOilYCKOM 113 Ta6n11uu 
KOHCTaHT 3anaq11, 

YZianeHHaR TQqKa. 
y nanReTcR, ecn11 

2.2.2.4. Cn11coK penepHblX KpeCTOB 

Heo6x Olll1MO, OllHa Ha116onee 

TipoeepReTCR KOn11qecTBO ToqeK, a no KOHUY -TpeKa 

annpOKCl1MaU11R n11HeAHoro npeo6pa30BaHl1R 113 OTcqeTHOA Cl1CTeMbl 

np116opa TIYOC B Cl1CTeMy KOOPll11HaT Ha COOTBBTCTBYIOmeA npoeKU1111 
TpeKOBoro neTeKTopa MeTOZIOM Ha11MeHbWl1X KBanpaTOB. 

3. Bm OllHble ZiaHHble 

KalKllhlA o6'beKT coneplKl1T MeTOZihl, KOTOPhie 3HaIOT' KaK 3an11caTb 

Bee ero co6cTBeHHoe coneplKl1MOe B TeKCTOBbIA ¢aAn, a TaKlKe Bh13bIBaIOT 

nocnenoeaTenbHO aHanor11qHble MeTOllbl ecex nonq11HeHHblX eMy o6'beKTOB. 

3. 1. 81,1x OllHOA TBKCTOBh~ ¢aAn 

TionyqeHHh~_-TeKCTOBbm ¢aAn nerKO q11TaeTCR n106b1M TeKCTOBblM 

penaKTOPOM, MOlKeT 6bITb pa3neneH Ha qacTl1 11 T,ZI, 

HMR ¢aAna - PUOS-TTT.RRR, rne TTT - HOMep 3aaaq11, RRR - HOMep 
nneHK11: 

Ecn11 onepaTop 113MepRn pa3Hhie nneHKl1 11n11 MeHRn HoMepa 3anaq, 
Ha ZI11CKe-BO3Hl1KaeT H~CKOflbKO_¢aAnoB. 

3.2. Tipeo6pa3oeaH11e B Tpan11u11OHHhm ¢OpMaT. 

Tipeo6pa30BaH11e BhmonHReTCR nporpaMMOA REFORM. Pe3)1flbTaT MOlKeT 

6bITb npoCMOTpeH c IlOMOmbIO nporpaMMhl LIST. 

8 KOHUe ceaHca 113MepeHl1A ¢aAnbl co ecex np116op0B nepeHOCRTCR 

Ha BhllleneHHYIO TI3BM C 6onbWOA lll1CKOBOA naMRTblO 11 6b1cTponeACTBl1eM, 

rne npeo6pa3YIOTCR, npoeepRIOTCR 11 xpaHRTCR HeKOTOpoe BpeMR. 
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3.3. nepenaqa e EC 3BM 

llnR nocnenyKJmeA o6pa6oTKl1 11 3an11c11 Ha MarHl1THYKl neHTY 11laAm1 
nepenaKJTCR B EC 38M. nepenaqa ocymecTBJIReTcR c noMombKJ cneu11aJibHO 
pa3pa60Tattttoro 11HTepllleAca n3BM T11na IBM PC XT/AT c EC 38M qepe3 
YCTP,OACTBO rpynnoeoro ynpaBJIBHl1R EC-792213 ' 41. 

4. Ml1H11MaJibHO Heo6x on11MaR KOHllll1rypaU11il n3BM 

- PC XT; 
- 256 KB OCHOBHOA naMRTl1; 
- 1 n11CKOBOn (nKJ6oA). 

naMRTb non 113MepeHHbie o6'beKTbl BblllBJIRBTC/1 n11HaM11qeCKl1 11 ee 
06'bBM 3aBl1Cl1T OT KOJ111qecTBa 113MepeHHb~ TpBKOB, 

no OnbITY 3KcnnyaTaU1111 ontta n11cKeTa BMKOCTbKl 360 KB 
3anonttileTCR 3a nea nHR pa6oThl onepaTopa. 6onee yno6Ho 11cnOJib30BaTb 
TBepnbIA n11cK. 
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