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nporpaMMHpOBaHHe An~ rpa~4eCKOrO BHAeOKOMnneKCa 
rA-71/ KRS-4201 ocy~eCTBn~eTCR Ha OCHOBe rpa~4eCKoH HHTepaK
THBHO~ CHCTeMW /rHC/. npH HCOOnb30BaHHH KOMnneKca KaK rpa~-
4eCKOrO nepH$epH~Horo ycTpo~cTea 6asoeo~ 38M EC-1040 nporpaM
MHCT B~HY*AeH HMeTb Aeno C ABYMR CHHXPOHHO pa6oTa~~HMH nporpaM
MaMH, OAHa H3 KOTOp~X /Ha Mano~ 38M/, o6ecne4HBaeT pa60Ty 
AHCnne~. APyra~ /EC-1040/ e~nonH~eT peweHHe npo6neMHO~ saAa4H 
H ocy~eCT&n~eT CB~3b C Mano~ 38M. 

npeAnarae~~ MeTOA AaeT 803MO*HOCTb nonHoro nepeHoca npo
~ecca nporpaMMHpoaaHH~ Ha 6asoey~ 38M. 

noAnporpaMM~, pa6oTa~He e nporpaMMe nonb30BaTen~. COAep
*aT e ce6e Heo6XOAHM~e An~ ManoH 38M nporpaM~ a $QpMe sarpy-
304H~x MOAyneH. nocTO~HHO pa60Ta~H~ Ha Mano~ 38M cne~HanbH~H 
sarpy34HK npHHHMaeT TaKOH MOAYnb H opraHHsyeT ero pa6oTy, 

npeHMy~eCTBa npeAnaraeMOrO MeTOAa 04eBHAH~ : OH, npe*Ae 
ecero, noe~waeT B~4HCnHTenbH~H KOM¢opT, TaK KaK ece $YHK~HH 
BHAeOKOMnneKCa, BKn~4a~ HHTepaKTHBHY~ pa6oTy, B~nonH~~TC~ 
"npo6neMHOH 11 nporpaMMO~; KPOMe TOr-O, 3TOT MeTOA cy~eCTBeHHO 
3KOHOMHT naMRTb Mano~ 38M, TaK KaK TaM Tenepb HaXOAHTC~ 3arpy-
304H~H MOAYnb. 

1 . METOA "3KcnOPT" 

MeTOA"3KcnopT11 /EXTERNE PROGRAMMORGANISATION DES TERMINALS/ 
OCHOB~BaeTC~ Ha TOM-,-4TO pa60Ta Mano~ 38M B OPHKnaAH;X 3aAa4aX 
opraHH3oeaHa 4epes nporpaMMY e EC 38M . 3Ta nporpaMMa nepeAaeT 
B Many~ 38M TOnbKO TY CBO~ 4aCTb, KOTOpaR AOn*Ha B~nonH~TbC~ 
8 AaHH~H MOMeHT /~/. AnR ManOH 38M npHH~HnHanbHO Heo6xo
AHMa nporpaMMa, o6ecne4HBa~a~ pa6oTy BHAeOKoMnneKca , KoTopa~ 

BMeCTe C onepa~HOHHOH CHCTeMO~ $QpMHpyeT AHCnneHH~H $aHn, 
opraHH3yeT o6pa60TKY npep~BaHHH OT nepH$epHHHWX yCTPQHCTB 
AHcnne~ H AenaeT e03MO*HOH ce~3b Mano~ 38M c 6asoeo~ EC 38M. 

nporpaMMa An~ Mano~ 38M COCTOHT H3 OOCTORHHOH 4aCTH -
HMnopTHpy~e~ nporpaM~ /pHc.2/, ewnonH~~eH ponb cne~HanHSH
poaaHHoro 3arpy34HKa, H nepeMeHHOH 4aCTH, KOTOpa~ COAeP*HT 
nepeAaHH~H H3 6a30BOH 38M MaTepHan, npeAHa3Ha4eHH~H An~ npeA
CTaaneHH~ Ha 3KpaHe. 
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PHc. 1. OcHOBHa~ cxeMa 
MeTOAa"3KcnopT":r.Q- rpa¢>H-
4eCKHH AHCnn~H, ny - nepH¢>e
PHHH~e ycTpoi1cTaa AHcnne~, 

EC-n .Q¢> - AHCnnei:IHI>M ¢>ai1n, nM -
nporpaMMa, pa6oTa~a~ a Ma
noi1 3BM, EC-n - nporpaMMa, 
pa6oTa~a~ a 3BM EC-1040, 
nn - nOAnporpaMMa B EC-n, 
3KC - 3KcnopTHPY~~a~ npo
rpaMMa, ~Mn - HMnOpTHpy~a~ 

nporpaMMa, M - nepeAaaae~i1 

3arpy304H~H MOAYnb, CO 
cneuHanbH~e onepauHH. 

nporpaMMHOe HCnOnb30BaHHe rpa¢>H4eCKOrO TepMHHana 4epe3 
EC 3BM peanH3yeTc~ c noMO~bo noAnporpaMM, B~3~Bae~x Ha ~3~Ke 
¢0PTPAH. Ka*AaA nOAnporpaMMa /pHC. 3/ COCTOHT, B CBOO 04epeAb, 
H3 3KCnOpTHpy~ei:\ 4aCTH, nepeMeHHOH nepeAaBaeMOH 4aCTH H 4aCTH, 
cny*a~ei:i AnA cneuHanbH~x npHKnaAH~x onepauHi1, s~nonHAe~x 
EC 3BM. nepeAaBaeMaA 4aCTb 3anHCaHa B ¢>opMe 3arpy304HOro MOAY
n~_AnA Manoi:i 3BM. 

Bo ape~ s~nonHeHHA TaKoi1 nporpaMM~ 3KcnopTHpy~aA 4aCTb 
nepeAaeT 3arpy304H~i1 MOAYnb B Manyo 3BM. nocTOAHHO pa6oTa~a~ 
HMnOpTHPYO~a~ 4aCTb Manoi:\ 38M npHHHMaeT 3arpy304H~H MOAYnb 
H nepeAaeT ero B onpeAeneHHyo o6nacTb naM~TH. noToM ynpasneHHe 
nepeAaeTc~ OT HMnopTHpyo~ei:i nporpaMM~ Ha Ha4anbH~i1 aApec nepe

'f:;:r:-;'.t,~ ,... _ _.,,El"Mh 

PHc.2.~MnOpTHpy~aR nporpaMMa. 
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MeHHoi1 4aCTH nOAnporpdMM~, KO
TOpaR nepeA 3THM G~na nepeAaHa 
Manoi:i 3BM B ¢>opMe 3arpy304HOro 
~~AYn~.nocne s~nonHeHHA nepe
MeHHOH 4aCTH UHKn B03Bpa~aeTCR 
K HMnOpTHpy~eH nOAnporpaMMe, 
KOTOpaA rOTOBa K npHeMy cneAyO
~ero 3arpy304Horo MOAYn~. 

Ka*Aa~ nepeMeHHa~ 4aCTb 
HMeeT OAHHaKOB~e Ha4anbH~e 
aApeca B o6nacTH 3arpy3KH a 
ManOH 38M H OAHHaKOB~e nyCKO
B~e aApeca. TaK KaK 3arpy304-
H~e MOAynH HMeOT pa3nH4HY0 AnH
Hy, TO 3KcnopTHpy~a~ nporpaM
Ma nepeA nepeAa4ei1 ~oo6~aeT 
KOHe4H~i1 aApec o6naCTH 3arpy3-
KH HMnOpTHpy~eH nporpaMMe. 

npouecc BH3yanH3aUHH CBOAHTC~ K nocneAOBaTenbHOMy B~nOnHe

HH~ nepeAaHH~x H3 EC 3BM a Many~ 3BM nepeMeHH~x 4aCTei1 noAnpo
rpaMM. 

2. rEHEPAU~~ no.QnPOrPAMM 

Pa3pa6oTaHa 6H6nHOTeKa noAnporpaMM EC 3BM, KOTop~e peanH-
3y~T BCe OCHOBH~e OnepaUHH rpa¢>H4eCKOrO TepMHHana. 3TH nOA
nporpaM~, KaK npaaHno, HanHcaH~ a ¢>opMe FORTRAN-SUBROUTINE 
/pHC. 4/. 3arpy304H~H MOAYnb An~ Manoi:i 38M npeACTaaneH 
B BHAe nocneAOBaTenbHOCTH 4Hcen THna INTEGER, pa3Me~aeMOi1 
nocne onepaTopa DATA B none Ha4anbH~x 3Ha4eHHH. 3arpy304H~e 
MOAYnH pa3pa6aT~Ba~TC~ C HCnOnb30BaHHeM ManOH 38M. npouecc 
pa3pa60TKH MOAynei:\ An~ 6H6nHOTeKH CBOAHTC~ K CneAY~~HM Onepa
UH~M. BHa4ane ¢>QpMHpyeTC~ Tpe6yeMOe H306pa*eHHe Ha 3KpaHe 
AHCnne~ nOA ynpaaneHHeM CHCTeM~ r~C Ha ~3~Ke Manoi1 3BM.MaCCHB~ 
napaMeTpOB, OnHC~Ba~HX C03AaHHOe H306pa*eHHe, pa3Me~a~TC~ 
no CTaHAaPTHOMy Ha4anbHOMy aApecy. C nOMO~b~ cneuHanbHOH npo
rpaM~ MaCCHB~ nepeAa~Tc~ H3 Manoi1 3BM B 6a3oayo EC 3BM H nep
¢>oPHPY~Tc~ B He06XOAHM0M ¢QpMaTe 
/INTEGER/. TaKHM o6pa30M c03Aa
eTc~ 6H6nHoTeKa HaH6onee ynoTpe-
6HTenbH~x H306pa*eHHH, 3Ty pa-
6oTy B~nOnH~eT KBanH¢>HUHPOBaH
H~H nporpaMMHCT, xopowo 3HaKo
~11 c ~3~KaMH 3BM KRS-4201, 
ocso6o*Aa~ nonb30BaTenei1 oT 
PYTHHHOH pa60T~. nony4eHH~e 

nep¢>QKapT~ MOryT 6~Tb BKn04eH~ 
B KOnOAY nep¢>oKapT C nporpaMMOH 
nonb3oaaTen~ H pacnono*eH~ nocne 
onepaTopa DATA . .QonycTH~ H APY
rHe cTaHAaPTH~e cnoco6~ BKn04e
HH~ nOny4eHH~X MOAYnei:\ B npH
KnaAHYO nporpaMMY EC 3BM. npH 
B~nOnHeHHH MOAYn~ HCnOnb3yeTC~ 

none 3Ha4eHHH napaMeTpOB, KOTO
p~e 3aAa~TC~ nporpaMMHCTOM H 
nepeAaOTC~ B Manyo 3BM scneA 3a 
MOAYneM. BaoA~ napaMeTp~ a Ma
nyo 38M, MO*HO aapbHpOBaTb pa6o
TY MOAYn~. 
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PHc.3.noAnporpaMMa AnA EC 3BM. 
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. 3. KOHTPOnbH~A OPHMEP 

PHC. 4. reHepa~HR nOAnpo rpaMM 
AnR EC 38M. QUP - HCXOAH~~ 
TeKCT noAnporpaMM~ KRS, M - 3 a 
rpy304H~~ MOAynb noAnporpaMM~ 
KRS, M8 - 6H6nHOTeKa MOAyne~. 
EUP - HCXOAH~~ TeKcT noAnpo-
rpaMM~ E C 38M, BKnl04aR M a 
~pMe 3anHCH AaHH~x. ESKO -
onepa~HOHHaR CHCTeMa, SYPS -
acceM6nep KRS, GIS - rpa~H-
4ecKaR HHTepaKTHBHaR CHCTeMa, 
TE8AM - MeTOA AOCTyna AnR ceR-
3H KRS. 

OnHCaHH~~ MeTOA 6~n npoeepeH c noMO~b~ cne~HanbH~x npHMe
poe, KOTOp~e B~6HpanHCb TaK, 4T06~ OXSaTHTb BCe OCHOBH~e 
~YHK~HH BHAeOTepMHHana: reHepa~H~ H306pa~eHHR, ~pMHPOBaHHe 
AHCnne~Horo ~a~na, o6pa6oTKy npep~eaHH~, HHTepaKTHBHyn pa6oTy 
H CBR3b c EC 38M. 

1. 3aAaHHOe 4H CnO T04eK COeAHHReTCR npR~MH nHHHRMH B no 
PRAKe HX nepe4HCneHHR. 
8~308: 

CALL LINZUG(NPK,IPX,IPY,NAIT) . 
3Ha4eHHe napaMeTpo8: 
NPK - 4Hcno T0 4eK /2 ~ NPK ~ 1024/, 
IPK - none KOOPAHHaT X, 
IPY - none KOOPAHHaT Y, 
NAIT- HMR /HAeHTH~HKaTop/ , KOTopoe npHC8aHeaeTcR HapHcoe a H

HOMy 06"DeKTy. 
2 . nepeABH~eHHe HaPH C08aHHOro 06"DeKTa NAIT c nOMO~b~ KOOp

AH HaTHor o wapa . One pa4HR e~nonHReTCR nocne Ha~aTHR KHOnKH 
c HOMepo M NFTl H npeKpa~aeTcR npH Ha~aTHH KHOn KH c HOMepo M 
NFT2. 
8~308 : 

CALL POKFUT ( NFTI ,N FT2 , NAIT) . 
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3. AKTH8H3a4HR ~YHK~HOHanbHO~ KnaBHaTyp~ AnR 8BOAa KOMaHA 
ynpa8neHHR. 
8~308: 

CALL FUTAST ( NFT). 
3Ha4eHHe napaMeTpo8: 
NFT - HOMep KHOnKH, C nOMO~b~ KOTOpO~ nOAaeTCR KOMaHAa ynpae
neHHR. 

4. 0KOH4aHHe pa60T~ HMnOpTHpy~~e~ nporpaMM~ . 

8~308: 

CALL KOPENO 
HH~e npHBOARTCR npHMep~ Hcnonb308aHHR onHcaHH~X noAnporpaMM. 

- nporpaMMa EXPORT04, KOTOpaR ~PMHpyeT npRMOyronbHy~ ceT
KY npR~X nHHH~ C nepeMeHH~MH T04KaMH Ha4ana H KOH~a. 

- nporpaMMa EXPORT07, KOTopaR ~PMHpyeT 2 MeaHApa. 0AHH 
H3 HHX nepeABHraeTCR c noMO~biO KOOPAHHaTHoro wapa. CeR3b 
C wapOM BKn~4aeTCR H B~Knl04aeTCR 4epe3 ~yHK~HOHanbHY~ Kna8Ha
Typy. 

- OporpaMMa EXPORT08, KOTopaR H3o6pa~aeT ABe cHHycoH~ 
pa3nH4HO~ 4aCTOT~. 06e nHHHH nepeABHra~TCR C nOM~b~ KOOPAH
HaTHOrO wapa, CBR3b C wapOM OCy~eCTBnReTCR C noM~biO ~YHK~HO
HanbHO~ KnaBHaTyp~. 

- OporpaMMa EXPORT09, KOTopaR ~PMHpyeT nRTb pa3nH4H~ 
3neMeHT08 . 3TH 3neMeHT~ MOryT KaK yrOAHO ~Tb pa3Me~e
~ Ha 3KpaHe B n1060M KOnH4eCT8e C noMO~b~ ~YHK~HOHanbHO~ Kna
BHaTyp~ H KOOPAHHaTHOrO wapa. 

4 . PEKOMEHAAUHH no OPHMEHEHH~ METOaHKH 
nPOrPAMMHPOBAHHH 

00AnporpaM~-MOAYnH no OC06eHHOCTRM HX npHMeHeHHR AenRTCR 
Ha 2 Knacca . K nep80My Knaccy npHHaAne~aT noAnporpaMM~ , cny
~a~He AnR H306pa~eHHR 3neMeHTapH~X ~yHK~H~ H OpraHH3a4HH 
npocTe~wero ynpaeneHHR. 0HH AOn*H~ 6~Tb ~pMneH~ TaK , 4To6~ 
~no AOnyCTHMO HX COBMeCTHOe HCnOnb30BaHHe B n106~x B03MO~H~X 
KOM6HHa~HRX. Ko BTOPOMY KnaCCY nOAnporpaMM OTHOCRTCR npo-
6neMHO-OpHeHTHpOBaHH~e CHCTe~. Ha6op nOAnporpaMM, BXOAR~HX 

8 3TH cHcTeM~, onpeAenReTCR nonbaoeaTeneM cornacHo Tpe6oea
HHRM 3aAa4H . Heo6XOAHMaR HX MOAH~Ka~HR B~nOnHReTCR 3aAaHHeM 
nepeMeHH~X napaMeTp08. lenaTenbHO npHHRTb Mep~ AnR pa4HOHanb
HOrO yMeHbWeHHR 4HCna o6pa~eHH~ K 6a30BO~ 36M, 4T06~ He CHH
~aTb Ka4eCTBa MynbTHnporpaMMHO~ pa6oT~. K 3TOMY THny OTHOCRT
CR nporpaM~ CHCTe~ BH3yanH3a4HH TpeKOB 4aCTH4 B pa3nH4H~X 
KaMepax H AP· 

OpeAnarae~~ MeTOA HapRAY c y~e yKa3aHH~MH npeHMY~ecTBaMH 
/nporpaMHHpOBaHHe Ha OAHO~ 36M, HCnonb30BaHHe ¢0PTPAHa/ co-
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c 
c 

BE !SF IELPrlUGrlk~ En'OR1'04 Nl!irZG Il':n.R 

INr1G~+2 GH(4) ,GV(4) 1 IPX(2) 1 LPY(2) 
DATA GH/100 1 200 , 900 , 200/ 
DATA GV/100 , 200 ,100 1800/ 

C ES 1 040 - KRS 4201 OPEN 

CALL FDOPEN 
N•1 
IPX( 1) . GH( 1) 

IPY( 1) · GH( 2) 
IPX(2)·GH(3) 
li'Y(2) · GH(4) 
DO 1 1·1 1 4 
CALL LINZUG(2 1 IPX, lPY ,N) 
IPY(1) • LPY(1)+200 

1 IPY(2) · LPY(2) +200 
IPX( 1)•GV( 1) 
IPY(1)ooGV(2) 
IPX(2) · GV(j) 
IPY(2) · GV(4) 
DO 2 1· 1 , 5 
CALL LINlUG(2 1 IPX, lPY ,N) 
IPX(1) • lPX(1)+200 

2 IPX( 2) · IPX( 2) +200 
CALL KOPEND 
CALL FDCLOO 

C lS 1040 - K.H::. 4201 CL<.SE 

END 

P~c. s. npHMep: "npA MOyron bHaA ceTKa". 

xpaHAeT see $yHKU~~ B~AeOKOMnneKca H ero nep~$epHH, npH ero 
~CnOnb30BaH~H OCB060~AaeTCA 4aCTb onepaT~BHO~ naMA T~ Mano~ 

3BM, 4TO no3BOnAeT ysenH4HTb AOHHY A~Cnne~Horo $aHna. KpoMe 
TOro, np~MeHeH~e "3KcnopTa" no3Bom~eT nerKo nepeHT~ K APYr~M 
rpa$~4eCKHM c~cTeMaM, KaK PLOT, OKP , co3AaHH~M AnA rpa$Qno
cTpo~TenA EC-7054 ~ ~3BeCTHOH c~cTeM~ GD3 /UEPH/. 
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c 
c 

c 
c 

BEIS.PULFBOGIWIK .ilroBT07 I.II.FUI.SLINIEN 

INTEGEB«2 LPF X(16) , IP1 I (16) 1 IP2l(16) 
DATA U'PX/100 ,240 ,240 1 360 1 360 1 440,440 1 560 , 560 1 

• 640 , 640 ,760 , 760 ,900/ 
DATA IP1I/560 , 560,680, 680 ,560 1 560 1680 ,680 1 560 , 

• 560,680 , 680,560 , 560/ 
DATA IP2I/ 440,440 , 320, 320 1 440 1 440 1}20 1 ) 20 1 440 1 

• 440 , 320 , 320, 440 ,440/ 
CALL PDOPEN 
N•1 
CALL LINZUG(14 , IPFX1 IP1I, N) 
CALL LINZUG(14,IPF X,IP2I , N) 
ClLL POKPUT(1 , 31 ,1) 
CALL KOPEND 
CALL PDCLOO 

END 

BEISPIELFBOOR.u4M E.XR.liri'OB SINUSKUHVEN 

INTEGEB• 2 IPKT X(1024 ) , IPKTY(1024) 
CALL PDOPEN 
DO 2 NF• 1 1 2 
rx. o 
.P-6 . 2832/ 1023 
DO 1 1·1 , 1024 
l.PKTX(I ) • IX 
~&IX 

Y· SI N(NF.X) 
IPKTI ( I ) · 200•l+500 

1 I~IX+1 
NI•NF 

2 CALL LINZUG(1024 1 l.PKT X, IPKTI , NI ) 
DO 3 NF•1 ,2 

3 ClLL FOKPUT(1,31 ,NF) 
CALL KO.PEND 
CALL PDCLOO 

END 

P~-!c. 6. npHMep: 11MeaHAP 1-1 CI-1HYC01-1Aa". 
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c 
c 

c 

c 

BEISPIELPROGRM~ EXPORT09 MENUE-ELEMENTE 

INTEGER• 2 IPK1X(5),IPK1Y(5) , IPK2X(4) , IPK2Y(4) , IPK)X(4) 
INTEGER• 2 IPK3Y(4) , IPK4X(4) , IPK4Y(4) , IPK5X(4) , IPK5Y(4) 
DATA IPK1X/100 , 150,150, 100, 100/ 
DATA IPK1Y/900 , 900 , 950 , 950 , 900/ 
DATA IPK2X/100 , 150, 1257100/ 
DATA IPK2Y/700 1 700,750 , 700/ 
DATA IPK)X/100 , 1001 150 0 150/ 
DATA IPK)Y/500 , 550 0 550 0 500/ 
DATA IPK4X/1 00 , 150, 100 , 150/ 
DATA IPK4Y/)00 , )00 , 350,350/ 
DATA IPK5X/100 0 150, 150, 125/ 
DATA IPK5Y/100 0 100 0 150 0 150/ 
N"'1 

ES 1040 - KRS 4201 OPEN 
CALL PDOPEN 

100 CALL PUTAST(NPT) 
II:NPT 
GOT0(1 , 20 ) , 4 , 5, 6).11 
NAIT"N 
CALL LINZUG(5 . IPK1X , IPK1Y1 NAIT) 
NaNAIT 
CALL POKPUT(O,)l , N- 1) 
GOTO 100 

2 NAIT:N 
CALL LINZUG(4 , IPK2X , IPK2Y , NAIT) 
N"NAIT 
CALL POKPUT(0 0 )1,N- 1) 
GOTO 100 

3 NAITaN 
CALL LINZUG(4 0 IPK)X 0 IPK)Y,NAIT) 
N=NAIT 
CALL POKPUT(0 , )1 0 N-1) 
GOTO 100 

4 NAIT=N 
CALL LINZUG(4,IPK4X, IPK4Y. NAIT) 
N=NAIT 
CALL POKFUT(0 , 31 , N- 1) 
GOTO 100 

5 NAIT:oN 
CALL LINZUG( 4. IPK5X, IPK5Y. NAIT) 
N•NAIT 
CALL POKFUT( O, )l , N- 1) 
GOTO 100 

6 CONTINUE 
CALL KOPEND 

ES 1040 - KRS 4201 CLOSE 
CALL PDCLOS 
END 

PHC. 7. npHMep: pa311~4Hble 31leMeHTbl 11MeHI011
• 
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