
(o1~J 

COOBWEHHH 
OB'bE,ll,HHEHHOro 

HHCTHTYTA 
H,ll,EPHbIX 

HCCJIE,ZJ;OBAHJ1i1 
Lly6aa /1 

~ I 
... j . ~~ .f ~ /. ... --,.,. .... -g .,,.,. ... ~ 

elfr.. .;- ~ • . q,... . :.- - • ~ 

!J£tt.,:; ll -·-~•,L,/_ ~ -~-,~-J•.lia-
. ~--"F ~lti~7 

~ ,,, 
s 
% 
,oc 

8KS. l.fHT. aana 

11 - 6155 

LU ... A. A. KapJIOB, T. ~. CMoJUIKOBa 

-

•S: • % 
,A 
~ 
1,1,1 ... 
s 
Ill!!: sS 
::rs :;::r 
·"' ""' ii,; ::s: 
Sic." -~ i! •• IA"' ~ 
""=S 

0 nporPAMMHOM OBECnEqEHHH 

CBETOBoro KAPAH~AlliA 

1971 



11 - 6155 

A.A.KapJios, T.<l>.CMoJIHKosa 

0 TTPOrPAMMHOM OBECnEqEHMM 

CBETOBoro KAPAH~AWA 

Hay11uo-Texue11ecKa~, 
6a6.aaoTeKa · 

OHSIH 



Kapnoa A.A., CMom:1KoBa T.CI>. 11-6155 

0 nporpaMMHOM o6ecneqeHnn cBeToBoro KapaHnawa 

PaccMaTpnaaeTcH nornKa n B03MOJKHOCTH rpynnbI nncnneliHbIX nonnpor

paMM, o6ecneqnaaromnx pa6oTy cBeToaoro KapaHnawa B peJKHMax yKa3aHHH 

n cneJKeHHH nnH nncnneH Ha 3BM CilC-1604A. _ITpnBOJlHTCH npnMepbI npor
paMMHpoBaHlrn 3THX pelKHMOB B nporpaMMax, HanncaHHblX Ha H3b!Ke 
Cl>OPTPAH. 

Coo6~eRHa O6•e~HH8HH0r0 HBCTHTYTB -~-~BHX HCC~8A0B8HHR 

A,ta, 1971 

CBeTOBOH Kapa.H~am (CK) HBHH6TCH O~HHM Ha OCHOBH!ilC cpe~CTB 

o6meHHH qenoBeKa C MamHHO~ B CHCTeMax rpawHqecKoro BaaHYO'A6HCTBHH 
11 qenoBeK-'AHCnnett-8BM 11 • 8~eK~HBHOCTD pa60Tli co CB6TOBliM KapaH~aWOM 

onpe~enHeTCH He TOHDKO ero KOHCTPYKTHBHW.W ocoOeHHOCTHMH • 

. 0Ha B OCHOBHOM aaBHCHT OT Toro, HaCKOH»KO IlpOCTliM H B TO ze 

BpeMH rH6KHU C TOtlKH apeHHH non»aOBaTenH 6J'A6T nporp8.MMHpOBaHHe 

npo~e~yp BaaHMOAettcTBHH qenoBeKa c Mao6pazeHMeM. 

KaK H3B6CTHO, B03MOZHli ~Ba pe~HMa pa60TH CB6TOBOro KapaH~ama: 

peZHM yKaaaHHH, Kor~a qenoBeK c nouomDID CK yKaaHBaeT Ha y~e cymecT

BJIDmHe Ha 8KpaHe o6~eKTli, M pemHM cnemeHHH, KOr'Aa CK HCil0HD8J6TCH 

~nH IlOCTpOeHHH HOB!ilC o6~eKTOB Ha aKpaHe ~HcnneH, 3S'AaHHH HX reoueT

pnqecKHX napaueT~OB H Tononornn. 

B peZHMe YKR3aHHH peaKI.(l!H CHCT6Yli Ha CHrHan OT CK onpe'AenHeT

CH xapaKTepou pemaeuo« a~aqn H e~HHCTB6HHO, qTo Tpe6yeTCH OT ~HC

nnettH!ilC no~nporpauu, o6ecneqnBaIDmHx aTOT pem1u, - aTo coo6DU1T» npo

rpauue non»aoBaTenH o TOM, qTo TaKoe yKaaaHHe nueno uecTo, a TaKae 

~ H r~e 6liHO yKa8aHO. IlOHHTH0 1 qTo cay waKT IlOHBH6HHH CHrHana OT 

CK, npeo6paaoBaHHoro, CKa&eu, B cnrHan npepliBaHHH 8BM, eme He oaaa

qaer, qro 06 8TOU CTaHeT M3B6CTHO nporpauue IlOHD30BaTenH, HailMCaH

HOtt Ha H6KOTOPOM H8liKe BliCOKoro ypOBHH, HanpMuep, Ha H3liK6 ~OPTPAH, 

3 



TaK KaK nocJie'AHeuy He'AOCTYllHO COCTOHHHe CHCTeMli npep!lllaHHH. npyrH

MH cnoBauH, aymea uexaauau nepe'Aatffl HH¢opuauuu o nocTynneHHH cHrHa

na OT CK qepea nepeMeHHlie, BU'AeJieHHlie ll0JID30BaTeJieM 'AHfi 3TOli ~eJIH 

B cnoeil nporpauue. 

B peXHMe CJIBXBHHH Ha 3KpaH 'AHCllJieH 'AOJIX8H BWIO'AHTDCH cneuuaJID

Hlili uapKep TOH HJIH Haan ¢opuu. IlpH nporpaMMHOli peaJIH3aUHH peXHUa 

cnemeHHH COOTBBTCTBYIDmHe 'AHCilJI8liHli8 IlO'AllPOrpaMMli o6ecnellliBaJOT nepe

uemeaHe MapKepa BCJIB'A aa CK, ¢HKCHpyH npH Heo6XO'AHMOCTH KOOP'AHHaTli 

npouexyToqamc llOJIOX8HHli uapKepa H BliCBetWBaH, 8CJIH Tpe6yeTCH, Tpa-

9KTOpHID-ero 'ABHEeHHH. 9TO ll03BOJIHeT pHCOBaTD o6~eKTli Ha 3KpaHe, He

nocpe'ACTBeHHO BBO'Afl HH¢opuauuro B 9BM CB8TOBliM KapaH'AaillOM. 

HecuoTpH Ha TO, qTo peou CJieXeHHH ¢aKTHqecKH CBO'AHTCH K MHO

roKpaTHOli o6pa60TK8 HH¢0pMaUHH O TOM, HaCKOJIDKO CK cueCTHJICH OTHO

CHCTeJIDHO ueHTpa uapKepa, Pfl'A TpedoBaHHil, Bli'ABHraeumc npH 3TOM npo

rpaMMOH Il0JID30BaTenn, npHBO'AHT K TOMy, qTo norHKa pa60Tli IlO'AilPO

rpauu cnemeHHH He HBJIHeTCH TpHBHaJIDHOil. 

B OCHOBHOM 8TH Tpe6oBaHHH CBO'AHTCH K cne~yromeuy: 

I. Ilocne Bli30Ba CK npouecc CJieXeHHH 'AOJIXeH ocymecTBJIHTDCH 

O'AHOBpeueHHO H HeaaBHCHMO OT pa60TH nporpaMMH Il0HD30BaTBJIH. 

2. B JIID60il MOM0HT nporpauue IlOJI130BaT0JIH 'AOJIXHH 6liTD 'AOCTYllHli 

KOOP'AHHaTli TeKymero nonomeHHH MapKepa Ha sKpaae. 

3. Heo6XO'AHMO odecneqHTD MHHHMyM ycHJIHil co CTOpOHU IlOJI130Ba

T8JIH 'AJIH a~aHHH THna cnexeHHH: 6ea pHCOBaHHH HJIH C pHCOBaHHeM. 

B IlOCJIB'AHeM cnyqae IlOJI130BaTBJID JIHill1 yKaa!lllaeT MHHHMaJI1HHli mar, 

C KOTOpUM 'AOJimHli ¢HKCHpOBaTDCH KOOP'AHHaTU npouemyToqHbJX IlOJIOE0HHli 

uapKepa H Bli'A annpOKCHMaUHH (JIHHBHHHMH OTp83KaMH, nyHKTHpHliMH JIH

HHHMH H T.n.). Cau npouecc ¢HKCaUHH KOOP'AHHaT H BliCBB'lfflBaHHe Tpa-
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BKTOpHH 'ABHEeHHH CK, KaK npoue'Aypa CTaH'AapTHaH, 'AOJIXeH 6UTD 

BoanomeH Ha cnyxe6Hue 'AHcnnettHue no'Anporpauuu. 

4. B03MOEHOCTD npHCB00HHH OT'AeJIDHliM qacTHM pHcyeuoro H806pa

xeHHH nepcoHaJI1HblX Ha8BaHHli C TBM, qTo6u OHH MOrJIH B 'AaJIDHeilmeu 

o6padaTW3aTDCH no Teu me npaBnnau, qTo H o6~eKTli 1 c¢opuupoBaHHHe 

o6uqHuu nyTeu. 

5. BoaMOXHOCTD ycTaHaBnHBaTD noruqecKyID CBH8D ue~y MapKepoM 

H npOH3BOJIDHliM o6~eKTOM Ha 8KpaHe TaK, qTo IlOCJIB'AYIDmee nepeuemeaHe 

uapKepa BCJie'A aa CK BH8BaJIO 6u COOTBCTCTByromee nepeuemeHHe BH6paH

HOro o6~eKTa. TaKaa BoauoxaocTD HcKnroqHTeJIDHO Baxaa B a~aqax, 

. CBH3aHHblX C llOCTpOeHHeM Ha SKpaHe KaKHX-TO CJIOEH!,IX o6~eKTOB, 

COCTOHmHX HS HeKOTOpblX 6onee npOCTI:llC THllOBblX 3JI8M8HTOB,-HanpHMep, 

B 3~aqax llOCTpOeHHH aneKTpHqec1mx ~eneil Ha Ha6opa SJIBKTPOHHl:DC 

KOLlllOHeHT. 

~CXO'AH H3 nepetWCJIBHHblX Blill8 Tpe6oBaHHil, 'AJIH paapa60TaHHOrO B 

O~fil'l H llO'AKJIIDqeaaoro K 9BM CDC-I604A 'AHCllJI8H co CB8TOBHM Kapaa~ 

'AaillOY 6una C03]taHa rpynna ]tl-1CilJI8liHblX IlO'AllporpaMM: OUTLPEN, 

OUTCROSS, OUTDRAW, OUTSTRIP, LPINTR, OUTCUT, OUTCOPY. 

IlO'AilPOrpauua OUTLPEB IlP8'AHaaaaqeaa ]tJIH HaCTpoilKH He]tO-

CTYllHOli Il0JID80BaTeJID IlO]tnporpauuu o6pa60TKH npepuBaHHli OT CB8TOBoro 

KapaH'Aama ( LPINTR ) Ha pa60TY C nepeueHHUMH IlOJI180BaTeJIH. 

06pamaacD K aToil rro]tnporpauue, nporpaLIMHCT yKaauBaeT nepeueaaue, 

KOTopue OH BU'AeJIHeT llO'A ¢nar CB8TOBoro Kap8.H,1{ama ( LPF ). Ha8Ba-

HH8 BH6paaaoro CK 06'.&8KTa ( NAME ) ' a TaKllt8 llO]t KOOp]tHHaTU H KO'A 

HpKOCTH noueqeHHOii CK TO~H ( IX ' IY ' IB ) • IlO'Anporpauua 

OUTLPEB ycTaHaBJIHBaeT B HYJID nepeMeHHYID LPF BHe 8aBHCHMO-

CTH OT ee npe'AU'AYmero aHaqeHHH. EcnH B 'AaJIDHeiimeu 0Kallt8TCH, qTo 

5 



nepeMeHHrul LPF HM60T HeHyneBoe 3HaqeHHe, 8TO cnyzHT npH3HaKOY 

Toro, qTo HMeno MeCTO npepuBaHHe OT CK (B pel!tHMe yKaaaHHH) H qTo 

HaaBaHHe BU6paHHOrO CK o6~eKTa H napaueTpU yKa3aHHOll CK TO~H 

npHCBOeHU COOTB0TCTBYIOll\l1M nepeM8HHliM nom,aoBaTena. 

ITonnporpaMMa OUTCROSS cnyl!tHT nna @OpMHpOBaHHfl MapKepa 

cnexemrn B aanaHHOM M0CT0 aKpaHa ( IXC , IYC ) • MapKepy npHCBairna

eTCH cnenHanbHOe Ha3BaHHe, no KOTOpoMy OH OTnHqaeTCfl OT npyrwc 

o6~eKTOB Ha aKpaHe ( OUTCRS ) • Anpeca napaMeTpOB IXC , IYC 

nepenaioTCH B nonnporpauMy o6pa60TKH npepW!aHHit OT CK, qTo nosBona

eT nocnenHeil ocymecTBnHTb HenpepUBHoe o6HoBneHHe B nponecce cnexe-

HHH 3Haqemdt nepeueHHblX IXC H IYC B COOTB6TCTBHH C TeKymHM 

nono.zeHHeM MapKepa. 

THn cnel!teHHH aaAaeTcH nonbaoBaTeneu c n0Momb10 nonnporpauuu 

OUTDRAW • ITepBliit napaueTp ( LPMODE ) onpenenHeT peEHM: 

6ea pHCOBaHHH (0), pHCOBaHHe ToqKaYH (I), OTP63KaJIH cnnomHblX (2) 

HHH nyHKTHJ)HliX (3) npHMblX. BTopoil napaueTp ( ID ) ycTaHaB11HBaeT, 

c Ka.ItHM MHHHL1a1lbHW.I maroM B enHHHnax pacTpa Heo6xonHMO @HKCHpOBaTb 

npoMel!tyToqaue Il0110l!t8HHH MapKepa. CuemeHHe OTHOCHT01lbHO IlP8AUAYmero 

aa@HKCHpOBaHHOrO nonozeHHH Ha paCCTOHHHe,MeHbmee 3aAaHHOro,HrHopH

pyeTCH. 

ITonnporpauua OUTSTRIP Il03BOJ.HeT Il01lb30BaT01110 yKaaan HaaBa

HHe Toro o6~eKTa, KoTopuil OH xoTen 6u nepeuemaTL c noMOmLIO uapKe

pa ( napaMeTp NAM ) , a TaKl!te KOOPAHHaTli TOqKH Ha 8KpaHe ( IXM , 

IYM ), KYAa cnenyeT IlOM6CTHTL MapKep. 06uqao, XOTH H Heo6HaaT011LHO, 

snecL 3aAaIOTCH KoopnHHaTu onHott Ha ToqeK nepeuemaeuoro o6~eKTa. 

IlapaueTpa nonnporpauuu OUTSTRIP TaKl!te nepena10TCH nonnporpauue 

o6pa60TKH npepW!aHHtt OT CK, npH STOM napaueTp, onpene11H10mHtt ~Hn 
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C118l!t6HHH, ycTaHaBID!BaeTCH PaBHliY 4, qTo Il08B011H6T OTnHqHTL naHHliil 
pel!tHY OT OCTaHLHblX. 

PaccuoTpHM pa6oTy nonnporpauuu o6pa6oTKH npepW!aaHil OT CK, 

61101t-cxeua KoTopott noKasaHa Ha pHc.I. 

IlpH IlOCTynneHHH npepW!aHHH OT CK pa6oTa nporpauuu Il011L30Ba

T611H npepW!aeTCH H aanOMHHaeTCH COCTOHHHe pa6otmx perHCTpOB 3BM. 

06ueH c iHcnneeu qepea 6y@epaun KaHan npHocTaHaBnHBaeTcH Ha BpeMH 

o6pa6oTKH npepuBaHHH. 3To noaBonHeT nonnporpauue o6pa6oTKH npepuBa

HHH nyTeM onpoca COCTOHHHH KaHana H ycTpOilCTBa ynpaB116HHH AHCrrneeu 

YCTaHOBHTL, Bunaqa KaKoil TOqitH Ha 3KpaH BU8Bam llOHB118HHe CHrHana . . 
OT CK H BliA011HTL KOOPAHHaTli H Kon HpKOCTH 3TOil TOq}tH. KpoMe Toro, 

·aToil rronnporpauue nocTynaa cnenHanbHaH pa6oqaH HqeilKa, B KOTOpoil 

nonnporpauMa pereHepanHH Hao6paxeHHH, opraHHayH Bunaqy oqepenHoro 

o6~eKTa Ha aitpaH qepea 6y@epHuil KaHan 3BM, aanoMHHaeT HaaBaHHe, 

npHCB06Hlioe STOMY o6~eKTy nporpaMMHCTOM. 

AHanHaHpya HaaBaHHe, IlOAilporpauua o6pa60TKH rrpepuBaHHH OT CK 

onpenenHeT, OT KaKoro o6~eKTa npHmno npepuBaHHe: OT Mapitepa cnexe

HHH HnH OT o6uqHoro o6~eKTa. B nocnenHeM cnyqae HaaBaaHe BH6paaHoro 

CK o6~eKTa, KOOPAHHaTU noueqeHHOil TOqKH H Kon ee HpKOCTH npHCBaHBa

lOTCH COOTB8TCTBYIOll\l1M nepeMeHHUM Il011»80BaTena, @nar CB8TOBoro· KapaH

Aama YCTaHaBnHBaeTCH paBHUM I, BOCCTaHaBHHBaeTCH conepl!tHMOe pa6oq11x 

perHCTpOB 3BM, H B0806HOB11H0TCH pereHepaUHH Hao6pal!teHHH Ha 8Kpaae 

aa cqeT c6poca cHrHana npepW!aHHH B ycTpoilcTBe ynpaBneHHH nncnneeu. 

Ilocne aToro ynpaBneHHe B03BpamaeTCH ocHOBHOil nporpauMe. 

EcnH npepuBaHHe npHmno OT MapKepa, TO Bliil011Hfl0TCH cpaBH6HHe 

KOOPAHHaT -noueqeHHOil CK TOqitH C T6KYll\l1MH KOopnHHaTaMH neHTpa uap

Kepa. IlpH COBilaA0HHH KOOPAHHaT npOHCXOAHT rrepexon Ha B0306HOB118HHe 

pereHepaUHH H.BOCCTaHOB116HHe pa6oqHx perHCTpOB 3BM C B08BpaTOM Ha 
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IIXQI. 

j!a llpwc•oev■- aanm1u, 
Ha.■d aoop,nll&T 
• ■o.Ia ap•oe·u uepa__ .._.•so•Tu.a 

C.I.Ul'IIU&HB0r0 
o<11,ena Ka ■e..11nlDIY 

.w-qacJ18RHoro C111elli8HU 

<-----------------+--------I JCT:"~:-.:.t:• CK 
COC'l'Ol!HH 

BllIOJI 

P~c. I E.noK-cxeMa rro~nporpaMMH LPINTR 
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OCHOBHYD nporpauuy. Ecnu Ee rrpepW38.Hlie rrpHmno He OT ueHTPMDHOtt 

TOIIKH uapKepa, TO c nouoDU>D ~HcnnettHott no~nporpauuH,_o6ecneimBaD-. 

~ea nepeue~eHHe o6~8KTa C a~aHHHY H83B8.HH8Y B 3~8.HHYD TOqKy Ha 

SKP8H8 ( OUTPLACE ), BHITOllHH8TCH nepeMe~eHHe uapKepa B TOIIKY, 

OT KOTOpot rrpHmno rrpepimaHHe~ IlepeueHHHe, B~8ll8HHHe Il0llD30BaTeneu 

npH o6p~eHHH K IlOAnporpawe OUTCROSS IlOA KOOPAHHaTH U6HTpa . 
uapKepa, KOppeKTHPYDTCH B COOTB8TCTBHH C HOBWi nonozeHHeu uapKepa, 

OTP8:18.H ero TeKy~ee nonoxeHHe. 8aTeY rrpoHSBO~HTCH 8.HMH3 Toro, Ka

Kott THil cnezeHHH 6Hn YCT8HOBH8H Il0llD30B8Teneu. B cnyqae cnexeHHH. 

6ea pHCOB8HHH lillH ecnH 6Hn 3~8H peuu pHCOBaHHH, ·HO cue~eHHe 

uapKepa YeHDme MHHHUallDHOro, ycTaHOBneHHoro rrporpaYMHCTOY, TO nocne 

~ettCTBHi no B0306HOBll6HHD pereHepaqHH H BOCCT8HOBll8HHD pa6oimx 

perHCTPOB 8BM cne]lyeT B03BP8T Ha OCHOBHYD nporpauuy. B rrpOTHBHOY 

cnyqae B 38BHCHMOCTH OT Bli6paHHOrO Tliil8 Cll8E8HHH B_.~eKymeu 6ywepe 

wopuupyeTCH HaodpaEeHHe TOIIKli 'HnH BeKTOpa (cnnomHoro HnH nyHKTHp

HOro) B COOTB8TCTBHH C HOBHM rronoEeHHeM uapKepa. EcnH qepea IlOAITPO~ 

rpauuy OUTSTRIP 6Hn BH6paH peEHY nepeue~eHHH H8KOTOporo o6~eKT8 

no 3Kp8.Hy C IlOMODU,D uapKepa, TO Ha ~aHHOM 3Tane onpe~enHeTCH Benu

lfflHa cue~eHHH uapKepa OTHOCHTellDHO ero npeA~ymero rronozeHHH, H 

3~8HHIDi o6~eKT cue~aeTCH Ha TY ze BenHtmHy. 0TM8THM, qTQ npepH

B8.HHe OT uapKepa He H3Y8HH8T COCTOHHHe wnara CB8TOBOrO Kapaa~ama. 

Hao6p8.llteHue, nonyqaeuoe B npouecce cnezeHHH c pucoBaaHeu, 

CT8HOBHTCH BliAHMliU aa cqeT Toro, qTQ nepe~ 3TliM Il0llD30B8Tenb BH

~enaeT B KaqecTBe TeKy~ero 6ywepa HeKoTopyn o6nacTD, KOTOJBH 06~

HBnHeTca o6~eKTOM C .TeU HnH llHWI H83B8.HH8M. B peaynbT8T8 no~npo

rpauua pereHepaqHH HaqaeT B~8B8Tb co~epEHUOe 3TOtt o6naCTH Ha 

aKpaH e~e ~o Haqana pHCOB8.HHH. llepBoHaqanbHOe co~epuuoe sTott 
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o6nacTH - aawacKHpOBaHHN6 TOtUtH, KOTOpNe aaTeM IlOCT6Il6HHO 38Jle~a

DTCH TotnCaMH pecyeuoro o6~eKTa. 

YnoYHHYTOe BHaqane Tpe6oBaHH6 0 BO3UOXHOCTH npHCBOeHHH qacTHU 

pHcyeuoro H806pazeHHH OT~6HDHWC HaaBaHHll ~OCTaTO~O npOCTO y~oBne

TBOpHeTCH aa cqeT Cll6101a.JIDH0 coa~aHHOll AHH aToll uenK ~UHHHCTpa-· 

THBHOR AHCnnellHOi IlOAilporprunra OUTCUT • B npouecce pHCOBaHHH 

(pzc.2) TeKyntHR 6y~ep aanoHHHeTcH rpa~eqecKoll HH~opua101en. 0 Heo6-

xoAHUOCTH o6~HBHTD HapHCOB8.HHYD qacTD Hao6pazeHHH OTA6HDHWI 

o6~eKTOM coo6~aeTCH nporpauwe nOHDBOBaTenH, Hanpuuep, BN6opou 

COOTB8TCTBYD~en CB6TOBOI KHaBHmH. B nporpauue IlOli30BaT6HH aanon

H6HHaH qaCTD TeKy~ero 6y~epa (AnHHOll L1 ) o6~HBHH6TCH o6~6KTOM 

C Ha3BaHKeM NAME1 , KOTOpoe UOE6T 6liTD BB6A6HO, HanpHMep, C 

KHaBHaTypli HHH c~opuHpOB8.HO B cauott nporpauue Il0HD30BaTenH. 3aTeM 

o6~eKT, npeACTaBHHID~Hll TeKy~HR 6y~ep, c IlOMO~DD IlOAnporpaYYli 

OUTCUT yKopaqHBaeTCH Ha B6HffqHHy L1 

TaKKM o6paaou, IlOKa pHcyeuouy H306pazeHHD He rrpHCB06HO OKOH

qaT6HDHOe Ha8BaHHe, OHO BUAa6TCH Ha aKpaH IlOA Ha3BaHHeu, KOTOpoe 

rrpHCBOHn nporpaYMHCT TeKy~euy dy~epy. 

Hpyron rroneaHoll AHcrrnellHoll rroAnporpauuon npH pa6oTe co CBeTo~ 

BliY KapaHAaJIIOY B peEHMe cnexeHBH HBHHeTCH IlOAnporpauua OUTCOPY • 

0Ha OTHOCHTCH K rpynrre IlOAilPOrpauu-reHepaTOPOB H noaBonHeT nony

qHTD B TeKy~eY 6y~epe KOITHD a~aHHOro o6~eKTa. HarrpHMep, B a~aqe 

IlOCTpOeHHH H6KOTOporo cnOEHOro H306pazeHHH H3. Ha6opa BliCBeqHBaeuwc 

Ha aKpaHe CTaHAapTHWC aneMeHTOB Tpe6yeTCH, qTo6N npH BNdope CK 

OAHOrO H3 aneueHTOB OpHrHHan OCTaBanca Ha M6CTe, a BCneA aa uapKe-

pou ABHranacD 6N KOilHH. QqeBHAHO, qTo IlOAITporpauua OUTCOPY 

cy~eCTB6HHO ynpo~aeT C TOtUtH apeHHH Il0HD30BaTenH rrpoueAYPY paaUHO

xeHHH o6~eKTOB Ha aKpaHe. 
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i ,. 

Ha rrp1,u.1epe rrporpa1n,1 TRACE (rrpHnozeHHe A) H BUILD 

(rrpHnOE8HHe B) J.IOlltHO BHAeTh, Ka.It IIOHh8OBaThCH paCCYOTpeHHWIH 

,llHCrrneilHHMH IIO,llliporpaMMaMH IIpH rrporpauuHpOBaHllH Ha H8HK8 ~OPTPAH. 

B rrporpauue TRACE rrocne q>OpMHpOBaHHH B uaCCHBe IOCK 

Ha6opa cBeTOBHX KnaBHm n BHaoBa uapKepa cnezeHHH (pHc.3a) B 6yqiepe 

IBUP' q>OpMHpyeTCH H BHAaeTCH Ha 3KpaH o6~eKT C HaaBaHHeM TRACK 

COCTOHl!Uiil Ha 2000 aauaCKHpOBaHHWC ToqeK. 3aTeu 3TOT ze 6y;ep BHOBh 

o6~HBnHeTCH T8KYIJUiY. B peaynhTaTe TaKott IIPOU8'AYPH IIOHBneHHe B 

AaHhHettmeu B 3TOM 6yqiepe KaKott-nn6o rpaqiHqecKott HHq>OpYaUHH rrpHBe

,lleT K BHCBeqHBaHHIO ee Ha 3KpaHe. 3aTeu cne,'ltj'eT o6pameHHe K IIO'AIIPO

rpauue OUTLPEN H nepexo.zt Ha UHKn OllW,llaHHH MOM8HTa, KOr,lla ~nar 

CB6TOBOPO KapaHAama IIPHMeT HeHyneBoe aHaqeHHe (rrpepHBaHHH OT uap

Kepa He HaMeHHT HyneBoro COCTOHHHH qinara). 

EcnH CHrHan CK IIOCTYIIHH He OT uapKepa, IIPOHCXO,llHT BHXO,ll Ha 

UHKna OllW,llaHHH, n HatmHaeTCH aaanHa'HaaBaHHH BH6paHHOro CK o6~eKTa. 

BH60p KHaBHmH PNT HHH CONT IIPHBO,llHT K H3MeHeHHIO THIIa cnexeHHH 

aa cqeT o6p8.ll\8HHH K IIO,llliporpauue OUTDRAW co 3HaqeHH8M nepBo-

ro napaueTpa paBH!ill I (pHCOBaHHe TQqKaUH) HnH 2 (pHCOBaHHe OTpea-

KaMH IIPHMWC) COOTBeTCTB8HHO. BH6op KnaBHWH OFF BHah!BaeT rrepexo.zt 

K pellWMY cnexeHHH 6ea pHCOBaHHH. IlpY 3TOM paHee HapHCOBaHHOe Hao6pa

X6HHe o6~HBHfl6TCH o6~eKTOM C HaaBaHHeM, PaBHHM aHaqeHHIO rrepeMeHHOtt 

NAME1 B .ztaHHHii MOM6HT, C IIOMOl!lhlO ,llHCIInettHott IIO,llliporpauMH 

OUTFIND ycTaHaBnHBaeTCH ,llHHHa ( L ) 3TOro o6~eKTa, H 

o6~eKT TRACK yKopaqHBaeTCH Ha BenHqnHy L IIO,llrrporpauuon 

OUTCUT • Kna1rnma MARK IIO3BOnHeT OTM6THTh TQqKott TeKymee 

rronoxeHHe MapKepa Ha 3KpaHe, a KHaBHma LINE - CO8,llHHllTh OTpeaKOM 

npHMOtt nHHHH TeKymee nonoxeHHe MapKepa C paHee OTMeqeHHllM. KnaBHWH 

12 

PX H PY IIO3BOHHIOT CTPOHTh Ha 3KpaHe OTpeaKH rrpHMhlX rrapannenhHO 

KOOP'AHHaTHWI OCHM, rrpn 3TOM nonoxeHHe uapKepa COOTB6TCTBYIO!!U1M 

o6paaou KoppeKTHpyeTCH. KaEAHtt paa rrpn BH6ope KHaBllm LillE , PX n 

PY qaCTh H3O6paxeHHH, HapHCOBaHHafl B rrpoMeXyTKe ueE'AY BH6OpOM 

CBeTOBWC KHaBHm,o6~flBHHeTCfl OT,lleHhHHM O6~eKTOY (pHc.36). BH6Op 

KJiaBHmH DEL C rrocneAYIOUUiY yKaaaHHeu CK Ha Ka.Ityll-nll6O qacTh Ha

pllCOBaHHOro Hao6paEeHHfl rrpHBOAHT K yHHqToEeHHIO BH6paHHoro CK 

o6~eKTa •. 

Ha npnuepe nporpa11w TRACE BH.ztHo, qTo npe.ztnaraeulitt Ha6op 

,llHCrrnettHWC IIO,llliporpauu ,llHH pa6OTH co CBeTOBHM KapaHAamou Tpe6yeT 

OT rrporpaMMHCTa nHmh
0

OIIHCaHllfl anropHTMa B3aHYO,llettCTBHH qenoBeKa C 

-Hao6paEeHneu B ecTeCTBeHHhlX ,llHfl Hero IIOHHTHHX rrepeueHHbIX H OCBO-

6OE,llaeT ero OT Heo6XOAHIIOCTH CaMOMY ocymeCTBHflTh rrpouecc cnezeHHH 

H q>HKCa[U!n npoueJ!tYTO~wc nonozeHHtt MapKepa, o6ecrretmBaTh CBH8h 

Mellt,1tY CHCTeUOi rrpephlBaHHfl H CBOett pa6oqett·nporpauuott. 

B llO'AllPOrpauue BUILD IIOKa8aHO HCIIOHhaOBaHHe IIO,llliporpauu 

OUTCOPY H OUTSTRIP ,llHH KOIIHpOBaHHH ll rr~peuemeHHH CTaH.ztapTHWC 

aneueHTOB (pHc.4a,6). Ilocne:BH6opa CB6TOBOtt KnaBHmH STRIP cne

.ztyeT nepeXO,ll Ha UHM, r.zte.nporpa1111a OU,llaeT BH6opKy CB8TOBWI KapaH

,llaIIIOY KaKoro-nH6o aneueHTa. Ecnn TaKaH BH6opKa Huena uecTo, TO rrpo

HCXO,llHT KOllHpOBaHHe BH6paHHOro aneueHTH qepea IIO,llliporpa.UMy 

OUTCOPY , KOIIHH o6~HBnHeTCH o6~eKTOll c HaSBaHHeu, paBHl:lll TeKy~e-

uy SHaqeHHD nepeueHHOI ~A'ME2, ycTaHaBHHBaeTCH norzqecKaH CBHaD 

uew uapKepou n KOnHeR qepes no.ztrrporpauuy OUTSTRIP , H rrpn 

3TOH uapKep nouemaeTCH B TO~Y, OT KOTOpott rrpHmno npepHBaHHe. HaaHa

qeHHe .ztpyrHX CBeTOBWC KHaBHW oqeBH~HO HS TeKCTa rrporpaMUH. B qacT

HOCTR,KnaBHma DEL rroaBOnfleT YHHqTOEHTh nn:5y10 KOIIHD CTaH,llapTHOro 

aneY8HTa H TOHhKO KOIIHD. Ilocne.ztHee o6ecrrequBaeTCH rrpoBepKoA Ha3Ba
HHH o6~eKTa, BH6paHHOro BCH6,ll aa KnaBHmen DEL. 

D 



PHC. 3a YlCXO,ItHOe H306paJKeHHe B nporpa.MMe TRACE 

PEc. 36 IloHMep H306paJKeHHR, BBe,IteHHoro nocpe.ncTBOM 
cBeToBoro KapaH,Itama 
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1 

PRc~ 4a ~CXO,ItHOe H306p8.lK9HHe B nporpaMMe BUILD 

A ·.1. .y T 

P:11c. 46 -Pa6oTa cBeToBoro Kapaanama B pe~11Me nepeMe
meHIDI o6~eKTOB no 3Kpaey ,ItHCilReR 

15 



ITpHuep nporpauuu BUILD e~e paa IlOAqepKHBaeT Heo6XOAH-

MOCTb HAeHTH~HKaUHH o6~eKTOB Ha 3Kp8Jle C IlOMO~bID Ha3BaHHtt. neHCTBH

TellbHO1 nono:seHHe KOnnn CTaH'AaPTHblX aneueHTOB B npOH3BOllbHOM cny

qae Hellb3ff npeACKa3aTb 38p8Jlee, a noaTouy BHilOllH6HHe HaA HHUH Ka

KHX-llH6O AeHCTBHtt TOllbKO Ha OCHOB8JIHH KOOPAHHaT TOqKH, noueqeHHOtt 

CK, npaKTHqeCKH H6BO3MOXHO. 

B aaKnroqeHne Heo6XOAHMO OTMeTHTb, qTo peannsa«Hff pexHMa cne

xeHHff nporpaMMHHMH cpe'ACTBaMH 6una odycnoBneHa, c OAHOH CTopoHH, 

orpaaHqeHHffMH Ha o6~eM annapaTYPH AHCnneff H conpHEeHHH AHCilHeff c 

SBM, a c 'APYron - 'AOCTaTOqffO BHCOKOH nponyCKHOH cnoco6HOCTbID 6y

~epHoro KaHana SBM (50 Kru) H 6HCTPO'A6HCTBHeu MamHHH (6onee IOO THC. 

on/ceK). ITocneAHee IlO3BOllHllO nonyqnTb CKOpOCTb cneEeHHH 'AO 5 cu/ceK, 

qTo BilOllHe AOCTaTOqHo AllH 6OllbillHHCTBa npHMeHeHHH. KoHeqHo, B cny

qae CllOEHblX YHHBepcanbHblX AHCnneeB C 6OllbWHM o6~euou aneKTPOHHKH 

HllH B TeX cnyqaHX, KOrAa KaHan CBH3H C 3BM He IlO3BOllHeT nonyqHTb 

Y'AOBll6TBOpHT6HbHyro CKOpOCTb cneEeHHH, uenecoo6pa3HOCTb annapaTyp

HOH peanHaa~H pexnua cnexeHHH He BH3HBaeT COMHeHHtt. 0AHaKO cne

AY8T IlO'AqepKHYTbs qTo B3aHMOAettCTBHe qenoBeKa C HBO6pazeHHeM OT

HID'Ab He CBO'AHTCH K nepeue~eHHID uapKepa Ha aKpaHe KaKHMH 6H TO HH 

6uno cpe'ACTBaMH H B nro6ou cnyqae Tpe6yeT Hannqnff 'AHCnnenHwc 

IlO'Ailporpauu, o6ecneqHBaIDIIU1X npOCTYID H BMecTe, c TeM ac})g)eKTHBHYID 

E!fil nporpauuu nonb30BaTenH c npoueccou cne:seHHH. 

PyKOilHCb IlOCTynHna B H3'AaT8llbCKHll OT'Aell 
6 'A8Ka.6pn I97I ro'Aa. 
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PROGRAM TRACE 
ITpHno:seaHe A 

COMMON/IOCK/ IOCK(1000), IBUF(1000) 
CALL OUTCLEAR S CALL OUTBUF(IOCK,500) 

CALL OUTBCD 20,3214HCONT,4,1) $ CALL OUTADDON(4HCONT) 
CALL OUTBCD 140,32,3HPNT,3,1) S CALL OUTADDON(3HPNT) 
CALL OUTBCD 236,32,3HOFF,3,1) $ CALL OUTADDON(3HOFF) 
CALL OUTBCD 332,32,4HMARK,4,1) S CALL OUTADDON(4HMARK) 
CALL OUTBCD 452,32,4HLINE,4,1) $ CALL OUTADDON(4HLINE) 
CALL OUTBCD 5?8,32,3HDEL,3,1) $ CALL OUTADDON(3HDEL) 
CALL OUTBCD 6?2,32,2HPX,2,1) $ CALL OUTADDON(2HPX) 
CALL OUTBCD ?44,32,2HPY,2,1) $ CALL OUTADDON(2HPY) 
CALL OUTBCD 846,32,3HRTN,3,1) $ CALL OUTADDON(3HRTN) 
CALL OUTBCD 948,32 3HEND,3,1) $ CALL OUTADDON(3HEND) 

IXC:500 $ IYC:500 S CALL OUTCROSS(IXC,IYC) $ ITR:1 
ITF:1 $ NAME1=1 $ CALL OUTBUF(IBUF,1000) 

DO 333 1=1,2000 S CALL OUTDOT(O,O,O) . 
333 CONTINUE$ CALL OUTADDON(5HTRACK) $ CALL OUTBUF(IBUF,1000) 

99 CALL OUTLPEN(LPF,NAME,IX,IY,IB) 
100 IP(LPF.EQ.O) 100, 101 
101 IP NAME.EQ.4HCONT) 400, 301 
301 IP NAME.EQ.3HPNT) 399, 302 
302 IP NAME.EQ.3HOPP) 401, 303 
.303 IP NAME.EQ.4HMARK) 402, 304 
304 IP NAME.EQ.4HLINE) 403 305 
305 IP NAME.EQ.2HPX) 404, !06 
306 IF NAME.EQ.2HPY) 405, 30? 
30? IF NAME.EQ.3HRTN~ 98, 308 
308 IF NAME.EQ.3HEND ???, 309 
309 IP NAME.EQ.3HDEL 3090, 99 
399 ITR:O $ CALL OUTDRAW(1,15) $ GO TO 99 
400 I~B.:0$CALL OUTDRAW(2,15) $ CALL OUTDOT(IXC,IYC,1) $GOTO 99 
401 IF(ITR.EQ.1) 99, 4020 
4020 IXMARK:IXC $ IYMARK:IYC $ CALL OUTDOT(IXC,IYC 1) 

CALL OUTADDON(NAME1) S CALL OUTFIND(NAME1,KA,L~ $ NAME1:NAME1+1 
CALL OUTCUT(5HTRACK,L) $ ITR:1 $ CALL OUTDRAW(O,O) $GOTO 99 

402 IXMARK:IXC $ IYMARK:IYC $ ITF:O 
CALL OUTDOT(IX~1IYC,1) $ GO TO 99 

403 IF(ITF.EQ.1) 99, 40.,u 
4030 CALL OUTSHIFT(IXC,IYC,2) $ GO TO 200 
404 IF(ITF.EQ.1) 99, 4040 
4040 .CALL OUTSHIFT(IXC,IYMARK,2) $ GO TO 200 

CALL OUTPLACE(6HOUTCRS,IXC,IYMARK) $GOTO 200 
405 IF(ITF.EQ.1) 99, 4050 
4050 CALL OUTSHIFT(IXMARK,IYC,2) $ IXC:IXMARK 

3090 
•4000 

4001 
1 
2 
3 

4010 
200 

??? 

CALL OUTPLACE(6HOUTCRS,IXMARK,IYC) $ GO TO 200 
CALL OUTLPEN(LPF,!~,IX,IY,IB) 

IF(LPF.EQ.O) 4000, 4001 · 
IF(NAME.NE.4HCONT.AND.NAME.NE.3HPNT.AND.NAME.NE.3HOFF.AND. 
NAME.NE.4HMARK.AND.NAME.NE.4HLINE.AND.NAME.NE.2HPX.AND. 
NAME.NE.2HPY.AND~NAME.NE.3HRTN.AND.NAME.NE.3HEND.AND. 
NAME.NE.3HDEL) 4010 101 . 

CALL OUTDEL(NAME\ S GO TO 3090 
CALL OUTADDON(NAME1) $ CALL OUTFIND(NAME1,KA L) 

CALL OUTCUT(5HTRACK,L) $ ITF:1 $ NAME1:NAME1+1 i GO TO 99 
CALL OUTCLEAR 

END 
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C 

.303 

70 

99 
100 
101 
102 
104 
103 
105 

PROGRAM BUILD 

DIMENSION IOCK(2000) 
DIMENSIOU NMS(5), ITS(6) 

IlpWioJKemrn E 

NMS(1)=5HSTRIP $ NMS(2)=3HDEL $ NMS(3)=3HOFF 
NMS(4)=3HRTN $ NMS(5)=3HEND 

ITS(1)=4HRESV $ ITS(2)=3HRES $ ITS(3)=5HCONDV 
ITS(4)=4HCOND $ ITS(5)=5HPLATE $ ITS(6):3HRTN 

CONTINUE 
CALL OUTCLEAR $ CALL OUTDUF{IOCK,2000) 
IX:1.30 $ IDX:150 $ IY:.30 

DO 70 I:1,5 $ CALL OUTBCD(IX,IY,NMS(I),5,1) 
CALL OUTADDON{NMS(I)) 

IX:IX+IDX 
CALL OUTCROSS(500,500) 

CALL COND(32,890) $ CALL RES(144,890) 
CALL RES1 (280,940) $ CALL CONDV (336-, 9.30) 

CALL TRN(384,890) $ CALL PLATE(192,224) 
NAME1:1 

CALL OUTLPEN(LPF,NAME,IX,IY,IB) 
IF(LPF) 101,100,101 
IF(NAME.EQ.5HSTRIP) 200 1102 

IF(NAME.EQ.3HOFF) 304,104 
IF(NAME.EQ.3HRTN) .303,103 

IF(NAME.EQ.3HDEL) .305,105 
IF(NAME.EQ.3HEND) 777,99 

C 

200 
300 

CALL OUTLPEN(LPF,NAME,IX,IY,IB) 
IF(LPF) .301,300,.301 

.301 IF(NAME.NE.5HSTRIP.AND.NAME.NE.3HOFF.AND.NAME.NE. 
1 3HRTN.AND.NAME.NE.3HEND) .3010,101 

.3010 CALL OUTCOPY(NAME) $ CALL OUTADDON(NAME2) • 
CALL OUTSTRIP(NAME2 1IX,IY) $ NAME2:NAME2+1 $GOTO 99 

304 CALL OUTDRAW(O,O) $GOTO 99 
.305 CALL OUTLPEN(LPF,NAME,IX,IY,IB) 
1000 IF(LPF.EQ.O) 1000, 1010 
1010 DO 609 I:1,5 $ IF(NAME.EQ.NMS(I)) 99,609 
609 CONTINUE 

DO 619 1=1,6 $ IF(NAME.EQ.ITS(I)) .305, 619 · 
619 CONTINUE 
620 CALL OUTDEL(NAME) $ GO TO .305 -
777 CALL OUTCLEAR 

END I8 


