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BBE,l\EHHE 

B AaHHOM coo6~eH~H on~c~eaeTCA nporpaMMHoe o6ecne4eHHe co
npAlKeHHA 3BM EC-1010 c Kpelh-KOHTponnepoM KK-904 1 1•21.YcTpol1-
cTso conpAlKeHHA, e~nonHeHHOe Ha KapTax EP-15 31 npo~3BOACT8a 
~HP~ BH,l\EOTOH, 6~110 npeAJlOlKeHO 8 na6opaTOp~H AAePH~X npo6neM 
paHee ' 4' . 

MaTeMaT~4eCKoe o6ecne4eH~e conpAlKeHHA npeAHa3Ha4eHo AllA 
opraHH3a~HH pa6oTa~el1 8 peanbHOM MacwTa6e apeMeHH MYilbTH
nporpaMMHOH CHCTe~ c6opa AaHH~x c annapaTyp~ KAMAK, a raKlKe 
AJlA o6cnylKHBaHHA nOAKn~4eHH~X K 38M BHeWHHX ycTpoHCTB /BY/, 
HMe~HX a~nonHeHH~H a cTaHAapre KAMAK HHTep¢e11c / 5,6/ . Pa3pa-
6oTaHH~e nporpaMMHble MOAYilH peanH30BaH~ c y4eToM npaBHil 8~non
HeHHA CHCTeMH~x nporpaMM MOHHTOpoa rpynn DBM H RTDM 
EC-1010 171 11, TaKHM o6pa30M, ABnA~TCA cTaHAaPTHWMH AJlA 3Tol1 
38M. noA06H~H nOAXOA AaeT B03MOlKHOCTb AJlA 06MeHa HH¢QpMa~~eH 
C KpeHTOM HCnOJlb30BaTb CeK~H~ BBOAa-8~BOAa cynep8H30pa, KOTO
p~e o6cnylKH8a~T o4ePeAH OlKHAaHHA 8 cny4ae 3aHATOCTH BY, o6-
pa6aTb1BaiOT COCTOAHHe "He rOTOB11

, MOryT ycTaHallllHBaTb 8peMeH
HY~ 3aAePlKKY Ha 8~nOI1HeHHe OAHOH onepa~H~ 880Aa-8b180Aa 
~ T.A. 171. 

0AHaKo ~cnonb30BaHHe cynep8H30pa y8ei1H4H8aer 8peMR aanycKa 
06MeHa no cpaBHeH~~ C TpaAH~~OHHO HCnOJlb3yeM~MH nOAnporpaMMaM~, 
HenocpeACT8eHHO o6pa~a~HMHCR K HHTep~eHCy. no3TOMy 8 npeAJla 
raeMOH CHCTeMe B~nonHeHHe o6MeHa HH~OpMa~HeH 8eAeTCR no 3apa
Hee nOArOTOBJleHHOH nporpaMMe, 4TO nQ38011AeT Bbl3b18aTb cynepBH30p 
TOJlbKO OA~H pa3 Ha ~eny10 cep~IO ~HKnOB 06MeHa C KOHTPOilJlepOM 
aHanOrH4HO TOMy, KaK 3TO 113/lOlKeHO 8 181.YnpaBJ1R~aR nporpaMMa 
MOlKeT XpaHHTbCR OTAellbHO OT 3anpOCH8WeH 06MeH C KOHTPOil/lepoM 
ilporpaMMbl 8 8HAe craHAaprHoro AB0~4Horo ~al1na AaHHbiX (Command 

rue -CF) 8 AH CK0 80H 6H611HOTeKe 3BM /6H611HOTeKa EP 171 I. no
A06Hoe pa3AeneHHe HMeeT onpeAeneHHwe ~roA~ no cpa8HeHHIO c ~ c

non b308aHHeM "rpaA~~HOHHwx" noAnporpaMM o6MeHa. TaK, HanpHMe p, 
nerKo MOlKHO ~3MeHHTb anrop~TM onpoca 6noKo8 KAMAK npH Hx nepe
cTaH08Ke 8 Kpei1Te . .l\llR 3Toro He Tpe6yeTcR nepeAellbiBaTb ~ 3aHo
ao TpaHCil~POBaTb, KaK npaBHilO, CllOlKH~e nporpaMM~ 06pa60TK~ ~H

~OpMa~HH. ,l\ocraT04HO 3aMeH~Tb a 6H6n~oTeKe EP crapwH CF 
HOB~M. np~ nepaoM o6pa~eHHH K noAnporpaMMe o6MeHv CF 3arpy
lKaeTCR B naMRTb ~ B Aallbl ,eHWeM MOlKeT MHOrOKpaTHO HCnOJlb30BaTb
CR np11 o6MeHe. npeAJlaraeMaR CHCTeMa raKlKe noaaonReT 3anycKaTb 
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pa3nH4H~e nporpaMMW npH no.AeneHHH 3anpocoe Ha o6cny*HBaHHe 
l cHrHan L I OT 6noKoe KAHAK. AnR 3Toro Hcnonb3yeTCR cnoeo GL, 
C4HTWBaeMOe C KOHTponnepa KpeHTa, 3TO B~nOnHReTCR cneAY~M 
o6paaoM: nporpaMMa, O*HAa~aR aanpoc, nepeAaeT cHcTeMe HeKo
TOPWH KOA. npH nORBneHHH CHrHana L OT 6nOKOB KOHTpOnnep reHe
pHpyeT cHrHan D, aanycKa~HH "AHCneT4ep 3anpocoe". 3TOT AHC
neT4ep C4HTweaeT cnoeo GL H cpaBHHBaeT c nony4eHHWMH oT npo
rpaMM KOAaMH. EcnH npH onepauHH KOH'hiOHKUHH l"norH4ecKoe 11"1 
Me*AY COAeP*HMWM KOAa H GL pe3ynbTaT OTnH4eH OT HYnR, an
napaTHWH ypoeeHb npepw eaHHR AaHHOH nporpaMM~ aKTHBH3HpyeTCR. 
TaKHM o6pa3oM, no OAHOMY 3anpocy MO*eT 6~Tb aan~eHa OAHa HnH 
HeCKOnbKO nporpaMM HnH OAHa nporpaMMa MO*eT 06CnY*H8aTb He
CKOnbKO 6nOK08. 

naKeT nporpaMMH~x MOAYneH, o6cny*H8a~x annapaTypy, BKni0-
4aeT e ce6R: 

1 I XaHAflep KOHTponnepa KPeHTa HCM002 HnH HCM003. 
21 nporpaMMY-AHCneT4ep aanpocoe Ha o6cny*HBaHHe CMSHED. 
31 noAnporpaMM~ o6MeHa c KOHTponnepoM CMCF H CMC:A. 
41 noAnporpaMMW opraHH3aUHH O*HAaHHR 3anpOC08 Ha o6cny*H

eaHHe OT 6nOK08 KAHAK DWAIT, D:WAIT, CNCT, CONNT. 
51 BcnoMoraTenbH~e noAnporpaMMW M:S, ASGN . 
XaHAflep H AHCneT4ep 8CTpaH8aiOTCR B OnepaUHOHHYIO CHCTeMy npH 

ee reHepauHH. B npeAflO*eHHOM 8 141 8apHaHTe conpR*eHHR o6MeH 
8eAeTCR Ha nporpaMMHOM yp08He 1-1 HCnOnb30BaH~ 10-H 1-1 11-H ypo8-
HH npepweaHHR co cno8aMH DVA &.6()22 H &6082 cooT BeTCT8eHHO. · 
K 10-My ypoBHIO, eo36Y*AaeMOMY cHrHanoM DFl KOHTponnepa 
KK-004, nOAKnl04aeTcR AHCneT4ep CMSHED. Ha 11-oM ypoeHe npe-
p~eaHHR pa6oTaeT ceKUHR H2 xaHAflepa. npHMep reHepauHH cHc
TeM~ npH8eAeH B npHnO*eHHH 1 . 

noAnporpaMMW 3arpy*aiOTCR B AHCKOByiO 6H6nHOTeKy UL 1-1 npH 
pa6oTe peAaKTOpa CBR3eH BKnl04aiOTCR B BW3~Ba~yl0 nporpaMMy, 

OnHCAHHE XAHAflEPA KOHTPOnnEPA KPEATA 

6~nH paapa6oTaHw A8a 8apHaHTa xaHAflepa, HCM002 H HCM003. 
HCM003 OTnH4aeTc.R OT HCM002 TOnbKO TeM, 4TO oH KOHTponHpyeT 
o6'beM npHH.RTOH HH¢K>pMaUHH. 0AHaKO 3a C4eT BBeAeHH.R HHCTPYKUHH 
KOHTponR cKopocT b o6MeHa noA ynpaeneHHeM HCM003 HecKonbKO HH*e. 

XaHAflep COCTOHT H3 ABYX ceKUHH, Hl H H2. 06pa~eHHe K HeMy 
npOHCXOAHT 4epe3 CTaHAapTHWH ynpaen.R~HH 6noK BBOAa-BWBOAa 
(Control Block - CB) . CTpyKTypa CB Afl.R o6oHx xaHAflepoe 
cneAy~a.R: 

2 

6aHTIJI: 0 CB 
1 

2-3 

4-5 

6-7 
8-9 

10-11 

12 
13 

14-15 

RES,l 
DATA ,l 

DATA 

DATA 

DATA 
DATA 

DATA 

RES,l 
DATA,l 

DATA 

1 
&20 

LABEL 

DF 

LNG 
ADER 

CF 

1 
LEVEL 

TIME 

* 6aHT C06~THR 
* fi aH T HHAHKaTopoe: Tpe6y
* CTCR 3aAaBaTb C=l 
* onepaUHOHHaR MeTKa, 
* KOA onepauHH He Hcnonb
* 3yeTCR 
• aApec 6y<))epa Afl.A npHHH
* MaeMOH HH¢K>pMaUHH no OT
* HOWeHHIO K rno6anbHOMy 
* 6aa1-1cy G 
* AflHHa 6y<))epa 
•aApec nepexoAa e cny4ae 
* HeHcnpaBHMOH OWH6KH 
* BBOAa-8WBOAa 
* aApec CF no OTHOWeHHIO 
• K a 

*YPOBeH b npepweaHHR, 
*B036Y*AaeMWH nocne OKOH
* 4aHH.A 06MeHa 

Ha3Ha4eHHe 6aHTOB 12-15 H OTAenbHWX 6HTOB 6aHTa HHAHKaTopoe 
6onee nOAP06HO onHCaHO a 1 11 , 

8~308: LEA 
csv 
csv 

CB 
M:IO 
M:WAIT 

CeKUH.R cynepe1-1aopa M:IO nepeAaeT ynpa eneHHe ceKUHH Hl xaHA
nepa. Hl npoeep.ReT npaeHnbHOCTb cocTaeneHHR CB, onpeAenReT 
a6coniOTH~e aApeca CF H DF H B036Y*AaeT ypo8eHb npepweaHHR 
CeKUHH H2. aanbHeHWa.R pa6oTa CHCTeMW 3aBHCHT OT TOrO, Ha KaKOM 
yp08He npepw8aHHA pa6oTaeT B~3~8a~a.R nporpaMMa. EcnH ypoeeHb 
HH*e ypoBH.R H2 H npepw8aHH.R He MaCKHpoeaHw, TO 8~nonHeHHe Hl, 
pa6oTa~ero Ha ypoeHe ewaw8a~eH nporpaMMW, npHOCTaHaenHeaeTcR, 
H2 e~nonHReT npor paMMY o6MeHa {CF) H Ae3aKTHBHpyeT ceoH 
ypoeeHb. TaKHM o6pa30M, Hl eoaepa~aeT ynpa8neHHe cynepeHaopy 
Y*e nocne oKOH4aHH.R o6MeHa. B 3TOM cny4ae ewao8 MOAYnR M:WAIT 
He06R3aTeneH. B npOTHBHOM cny4ae H2 CMO*eT Ha4aTb ewnonHATb 
06MeH TOnbKO nocne BW308a M:WAIT. 

CTpyKTypa OAHOH KOMaHAW CF npHBeAeHa 8 Ta6nHue. AnHHa 
KOMaHAW - 8 6aHTOB, 

6aHT~ 0-1 COAep*aT KOMaHAY KOHTponnepy (C). <bopMaT KOMaHAW 
nOKa3aH Ha pHC. 1, 

6aHTW 2-3. CoAeP*HMOe cnoea D MeHReTcR 8 aaeHCHMOCTH oT pe
*HMa pa60T~ KOHTponnepa. npH 06MeHe 0AHH04HWMH cnOBaMH (M=~ 
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Ta61111~a 

• e a a t t t t t t t t t t t t t I I I I I I I I I I I If I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

• NAWE,BYTE • RD M(O) • WR M(O) • RD M( 2,3) • WR M(2 ,3) 

............................................................... 
c 
D 
p 

A 

0,1 • COMMAND. COMMAND. 
2,3 • DATA • D!TA 
4,5 • POINER • FREE 
6, 7 • ANSIKR • ANSWER 

COMMAND 
LENGTH 
BID.POINT • 

ANSWER 

COIOIAND 
BUFF. LENGTH 

EFF.ADD.OF BUF • 
ANSWER 

............................................................... 

I . . . , , ~~ , . . . H" l l{l ~ I 
lt;tl .~,I ' 'N" I .1, I 

P11e. 1 

P11e.2 

np11 4TeHI111 D eoAeP~I1T np11H~TY~ 11H¢opMa~l1~ /3TO e11oao TaK*e 
3an11weTe~ 11 a OF I; np11 san11e11 B D 3aHOCI1TC~ nepeAaaaeMOe 
c11oao. np11 4TeHI111 Maee11 BOB I M = 2 - o6MeH Macc11 BOM np11 no
CTO~HHOM aApeee, Ma 3 - 06MeH Maeei1BOM np11 noe11eAO BaTe11bHOM 
onpoce aApecoa/ D coAeP*I1T AJ111HY /B 6ai1Tax/ C411TaHHoro Maeel1-
aa. npl1 3ani1C11 c M =2,3 D yKa3~aaeT AJ111HY nepeAaBaeMoro 
MaCCI1Ba. 

6ai1T~ 4-5. npl1 4TeHI111 c M = 0,2,3 3Ha4eHI1e P AaeT aApec 
paeno11o*eH11~ nepaoro 
ei1 Te11bHO Ha4a11a OF. 
npl1 3anl1el-1 e M = 2,3 
¢epa no 0THOWeHI110 K 

111111 eAI1HCTBeHHOrO C411TaHHOrO e1108a OTHO
npl1 3am1CI1 e M = 0 p He 11en011b3yeTeR. 
p A011~HO COAep~aTb aApee B~BOA11MOrO 6y-

G. 

6ai1T~ 6-7. C11o8o eoAeP*I1T OTBeT KOHTp01111epa noe11e 8~no11-
HeHI1~ KOMaH~ /eM. p11c.2/. 611T~ 0+11 eoAeP*aT e1108o GL, 611T 
12 - Q, 611T 13 - X a 6HTbl 14, 15 - C11Y*e6Hyl0 HH¢opMa~l110 I e11 rHa-
11~ DF2 H DFl /, no3B011RDUIYIO KOHTpo1111POBaTb npaBHllbHOCTb o6-
MeHa. 

Hy11eBoe eoAeP>K11MOe C 11 D 03Ha4aeT KOHe~ 8~nonHeHI1~ CF, 
npl14eM 8 C110BO A 3TOH KOMaH~ XaHAJ1epOM 3aHOei1T C~ AJ111Ha 8 6ai1-
Tax Maee118a np11H~TOH 11H¢QpMa~l111, 

Ee1111 enoBo C pa8HO 0, aD- HeT, TO D nepenHebiBaeTe~ B OF, 
a yKasaTe11b aApeca yse11H411aaeTc~ Ha 2. TaKHM enoeo6oM MO*HO 

4 

BHYTPI1 OF e OOM~b~ KOHTp011bH~X KOAOB pa3Ae11~Tb Maeei1B~ 

AaHH~x • 
an~ yBe11114eHI1R eKOpOeTI1 06MeHa noeTpOeHI1e H2 OT11114aeTeR 

OT o6~4HO Hen011b3yeMoro B nporpaMMax AJlR EC - 1 010 . npl1 B~n011-
HeHI111 o6MeHa a per11eTp L 3aHOeHTeR a6eo11~THbll'1 aApee TeKyUiel'1 
KOMaHA~ CF, a o6pa111eH11e K e11y~e6H~M AaHH~M, pa3MeUieHH~M a 
eAHHeTBeHHOH eeK~I111 LOS xaHAJlepa, npol1eXOA11T 4epe3 eeK~I1~ 
CDS e nOMOUib~ ¢11KTI1BHOH IDS. npl1 3TOM yKa3aTe11b aApeea 
a CDS MeH~eTe~ TaK, 4TO MeTKaM, yKa3aHH~M a IDS, eooTaeTeT
ayiOT e11oaa, pa3MeUieHH~e y~e a LOS, a aeR "pea11bHaR" CDS 
xaHAJ1epa AJ111HOH 32 6ai1Ta pe3epa11pyeTeR nOA TWB /3Ha4eHI1e 
TepM11HOB eM. B; g; /. 

an~ YA06eTBa KOHTP011R 3a B~0011HeHI1eM o6MeHa npl1 pa6oTe Hl 
Ha ny11bTe ynpaa11eHI1R EC-1010 3aropaeTe~ 11HA11KaTop 11, a np11 
a~n011HeHI111 H2 - 12 . noe11e OKOH4aHI1~ pa6oT~ xaHAJ1epa 11aMno4-
KI1 o6o11X 11HA11KaTOpOB B~KJ1104a~Te~. 

np11 HenpaBI111bHOM B~0011HeHI111 06MeHa 111111 HeBepHOM noeTpOeHI111 
CB e11eTeMa BBOAa-a~BOAa AaeT eoo5UieHI1e o6 ow116Kax: 

1/ np11 OTeyTeTBI111 B 6ai1Te 11HA11KaTOpOB C = 1 B 6aHT eo6~TI1~ 
eeK~11el1 Hl sarpy~aeTeR KOA &SF. Ow116Ka e411TaeTeR Hel1enpaBI1-
MOH, n03TOMy Aa11bHel1wee a~no11HeH11e nporpaMMW ao3MO~HO T011bKO 
np11 Ha111141111 11HA11KaTopa U = 1, npl14eM, ee1111 11HA11KaTop E =1, 
ynpaB11eHI1e nepeAaeTe~ no aApeey, yKa3aHHOMY a 6ai1Tax 8-9 CB 
/eM . 1 11 I . 

2/ Ee1111 np11 a~n011HeHI111 o6MeHa e KOHTpo1111epoM a pe~11Me M=O 
OTeyTeTByeT el1rHa11 DFl, e411TaeTe~, 4TO KOHTPOJlJlep He BK1110-
4eH. B TaKOM e11y4ae H2 nepeAaeT eeK~I111 eynepa113opa M:I02 
KOA ow116K11 &FB, noe11e 4ero Ha BY, 3aKpen11eHHOe sa MeTKOH M: DC, 
eynepai130poM B~AaeTeR eoo6111eH11e 

%%CM~~ 

3/ Ee1111 np11 np11eMe 11H¢opMa~l111 OF nepen011H~eTCR, TO eeK~11R 
H2 xaHA11epa HCM003 B~AaeT B CB KOA ow116K11 &41. Ow116Ka, 
KaK 11 B n. 1, e411TaeTe~ Hei1CnpaBI1MOH. 

np11 pa6oTe xaHAJlepa HCM002 6~1111 no11y4eH~ e11eAY~11e eKopocTI1 
o6MeHa: 

1/ np11 san11e11 OAI1H04H~X e110B Tpe6yeTC~ 50 MKe/e110BO, 
2/ np11 4TeHI111 OA11H04H~X C110B - 60 MKe/e110BO, 
3/ np11 06MeHe B pe~11Me 61104HOH nepeAa411 - 36 MKe/e110BO . 
an~ o6pa6oTK11 Ha4a11a 11 OKOH4aHI1~ 06MeHa eynepBI130py Tpe6y-

eTC~ OK0110 1 ,5 MC. 

nonnPOrPAHM~ 06HEHA C KOHTPOfifiEPOM 

anR noArOTOBKH CB H AJ1R 3arpy3K11 CF 113 611611110TeK11 EP 
a na~Tb eo3AaH~ noAnporpaMMa CMC:A, Bbl3~aaeMaR Ha R3b1Kax 
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ACCEH6nEP-2 , PLRlO ~>-~nl-1 PLR10E3BH EC -101 0, a TaiOKe noAnpo
rpaMMa CMCF , 8~3~8aeMaR nporpaMMaM~>-~, Han~>-~caHH~M~>-~ Ha ~OPTPAHe 
I CMCF 8~3~8aeT CMC:A I. CMC:A np003 80A~>-~T npHeM HH<l>OpMa-
~"'"' OT KOHTponnepa 8 pe>KHMe M .. o. 2, 3 "' 3anHCb np~>-~ M = 0. 
npl>-1 nep80M 8~308e CMC:A npOI1380AHTCR 3aKpenneHI1e MeTKH 
U:1 4 3a KOHTponnepoM (CM) c noMO~biO noAnporpaMMbl ASGN 
/cneA08aTenbHO, 8 onepa~I10HHOH CI>-ICTeMe 38M KOHTponnep AOn>KeH 
~Hryp~>-~po8a Tb noA Ha38aH~>-~eM CM /. 

B~30B CEKU~~ HA R3~KE ACCEH6nEP-2: 

LEA TABLE 
CLS CMC:A 
BAN ERROR 

CTPYKTYPA TA6n~U~ TABLE: 

6aHT~: 0-1 TABLE DATA REG ~Hn~>-~ DATA NAME 
2-3 DATA 
4-5 DATA 
6- 7 DATA 

CF 
DF 
LNG 

*aApec CF OTHOCI1TenbHO G 
* aApec DF OTHOCHTenbHO Q 
*AnHHa DF 

REG - pelKHM pa6onol noAnporpaMM~ . npH REG < 0 C41>1TaeTCR ' 
4TO CF y>Ke HaXOAHTCR 8 naMRTH, o6MeH 3anycKaeTCR 8 cooT 8eT
CT 8~>-~~>-~ c COAepliCHM~M 6aHT08 2-:- 7. npl1 REG -: 0 o6MeH npOH380AHTCR 
c CB, noArOT08neHHWM npH npeA~AY~eM 8wnonHeHHH CMC:A. CoAep
liC~>-~Moe 6aHTOB 2+7 HrHOpHpyeTCR. 

B ocTanbH~x cny4aRx C4HTaeTCA, 4TO 8 6aHTax 0-1 HaXOAHTCA 
aApec pacnonoliCeHI1R OTHOCI1TeTenbHO G 6 6aHT08 1 COAep>Ka~HX Ha38a
HI-!e CF . a 6H6nHOTeKe EP. B 3TOM cny4ae CMC:A npoH380AHT 
noHcK 8 EP H 3arpy>t<aeT ~al1n 8 Ma CCH 8 CF, . M~>-~HHManbHaR AnHHa 
KOTOPOro npa.~ REG >0 AOnlKHa 6wTb 256 6aHT08. nepenonHeHHe 
CF He KOHTponHpyeTcR. 

npH npaeHnbHOM ewnonHeHHI1 CMC:A COAePliCHMOe perHcTpa A>O. 
npH OWI16Ke A < 0, a perHCTp X COAeP>KHT KOA OWH6KH: 

(X) = 1 - BY noA Ha3BaHHeM CH oTcyTcTsyeT 8 OC. 
(X) = 2 - ~aHn C yKa3aHHbiM Ha38aHI1eM OTCyTCTByeT 8 EP, 
(X)=3 - HaHAeHHWH ~aHn He ABnAeTCR ~aHnOM AaHHWX, 
(X) : 4 - neps~H BW3oe c REG .. 0, T. e. paHee CB noA-

roTosneH He 6wn. 
(X)=5 - HenpasHnbHOe 3aAaHI1e aApeca DF. 
(X) =6 - nepenonHeHHe DF /a cny4ae HCM003 I. 

npH 3TOM Ha BY, 3aKpenneHHOe 3a MeTKOH M:OC, BWAaeTCA 
AHarHOCTHKa: 

%% CAMAC RUN ERROR NB X 
rAe X - KOA 0W1161«1, 

6 

l 

•J 

) 

AnR pean~>-~3a4HH o6MeHa Ha ~OPTPAHe 8W3~eaeTCA noAnporpaMMa 
CMCF : 

CALL CMCF (IREG, ICF(I), IDF(J), LNG, NAME, IANS) 

IREG - pe>KHM pa6oTbl CMCF. Bo 
14 ~· enos a IREG. IREO = 2, ... ,3 
c REG < O. npH IREG= l ceK41-1R 

BHHMaHHe np!>1 HI>1MaiOTCR 6HT~ 
COOTBeTCT8yeT 8bl3osy CMC:A 

CMC:A 3anycKaeTCA c REG- 0. 
npH IREG~O - 3anycK CMC:A c REG > O. 

lCF(I), IDF(J) - nepswe 3neMeHTbl MaccHB08 CF H DF . 
LNG - AnHHa Hcnon b3yeMOH 4aCTH DF a 6ai1Tax. 

NAME- MaCCHB H3 Tpex enos, coAep>t<a~HH Ha3saHI1e CF s EP 
npH--lR-EO = 0. EcnH AnHHa Ha38aHHR MeHbWe 6 CHM8onos, oc
TanbHble 6ai1T~ 3anonHAIOTCA npo6enaMH. 

IANS- OTBeT noAnporpaMMbl. IANS >0 ClllrHanHsHpyeT o npaeHnb-
HOM Bbi'nOnHeHHH CMCF. B npoTH8HOM cny4ae napaMeTP IANS pa-
8eH OTPH4aTenbHOMY 3Ha4eHHIO KOAa OWH6KH, KOTOpWH BbiAaeTCR CeK
~HeH CMC:A. 

YnpaanR~HH o6MeHOM ~al1n MO>KeT 6wTb noAroTosneH c noM~biO 
TpaHcnATopa ASS2 c nocneAY~HM 8bi3080M peAaKTopa CBR3eH 
LINKD c napaMeTpOM DA. EcnH CF 8 AanbHei1weM 6yAeT 3arpy
liCaTbCA 8 6H6nHoTeKy EP, TO npH Bbi30Be LINKD TaKllle Tpe6yeTCA 
saAaTb HassaHHe CF. 

npHMep pacne4aTK1>1 TpaHCnA~HH CF npHBeAeH B npHnOlKeHHH 2. 

nOAnPOrPAHH~ OI~AAH~R 3AnPOCOB HA 06CnY!HBAHHE 

AnA opraHH3a4HH O*HAaHHR sanpoco8 Hcnonb3YIOTCR 2 rpynnbl 
nporpaMM: 

1. noAnporpaMM~ CONNT , CNCT AnA onoae~eHHA AHcneT4epa 
sanpocos CMSHED o TOM, 4TO nporpaMMa cneAHT 3a noRsneHHeM 
cHrHanoe L oT HeKOTopwx 6noK08. 

2. noAnporpaMMbl D:WAIT H DWAIT AnA co6CTBeHHO OlKH-
AaHHA cHrHanoe L. 

noAnporpaMMW CNCT H DVfAIT npeAHa3Ha4eHW AJ1R HCnonb30-
aaHHR Ha ~PTPAHe H B~3biBaiOT cooTBeTCTBeHHO ceK4HH CONNT 
H D:WAIT, npeAHa3Ha4eHHble AnA Hcnonb30BaHHA Ha ACCEM6nEPe, 
PLRlO , PLRlOE. 

8W30B CONNT H CNCT : 

LDA MASK 
CLS CONNT HnH CALL CNCT (MASK) • 

6HTbl 0-:-11 cnoaa MASK Hcnonb3YIOTCA AnA cpa aHeHHR co cnosoM GL, 
C4HTb1BaeMWM C KOHTPOnnepa . 
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no,qnporpaMMa CONNT nepe,qaeT B Ta6nH~bl ,qHcneT4epa CMSHED 
co,qep*HMOe MASK H ypos~~b npepbleaHHR Bb13biBa~eH nporpaMMbl, 
BKJ1104aeT TpHrrepbl V H A annapaTHoro ypOBHR CMSHED. 

H 

BblnonHeHHe nporpaMMbl npH 3TOM He npHocTaHaenHeaeTcR. 

Bb130B no,qnporpaMM D:WAIT H DWAIT 

LDE IREGWT 
LOA MASKl 
CLS D:WAIT 
STA IANSWT 

CALL DWAIT (IREGWT, MASKl, IANSWT). 

napaMeTpbl y o6oHx no,qnporpaMM o,qHHaKOBbl. 

IREGWT - pe*HM pa60Tbl. npH IREGWT -/t 0 no,qnporpaMMbl co
o6~aiOT ,qHCneT4epy, 4TO KOHTPOJlb 3a 6JlOKaMH He CHHMaeTCR, cne-
,qOBaTeJl bHO , nocne BblnonHeHHR D:WAIT nporpaMMa Y*e roToea 
K nORBJleHHIO HOBOrO L OT KOHTpOJlHpyeMbiX 6JlOKOB. 

MASKl - aHanorH4eH napaMe-rpy MASK no,qnporpaMMbl CONNT. 

IANSWT - OTBe T no,qnporpaMMbl. 6HTbl 0711 3Toro cnoaa co,qep*aT 
pe3ynbTaT KOHltiOHK~HH co,qep*HMoro enos GL H MASK 1. EcnH 
6HT 15 IANSWT paeeH 1 - 3TO 3Ha4HT, 4TO KOHTponHpyeMbiMH 
6noKaMH 6b1Jl Bbl,qaH 3anpoc Ha 06C1lY*HBaHHe Me*AY Bbi30BaMH no,q-
nporpaMM CONNT H D:WAIT. B 3TOM cny4ae 6HTbl 0 7 11 co,qep*aT 
pe3ynbTaT KOHltiOHK~HH GL H MASK. 

no,qnporpaMMa D:WAIT pa6oTaeT cne,qy~HM o6pa30M: npH Bbi-
30Be no,qnporpaMMa npoeepReT, 6bln nH CHrHan L nocne Bb130Ba CONNT. 
EcnH L He 6blno, e Ta6nH~bl CMSHED 3aHOCHTCR HOBaR MacKa 
(MASKl) , c KOHTponnepa C4HTblsaeTCR cnoeo GL H cpaBHHBaeT-
CR c MASKl' npH HyneBOM pe3yJlbTaTe ycTaHaBnHBaiOTCR B e,qHHH~Y 
TpHrrepbl V H A annapaTHoro ypoeHR CMSHED H, ecnH nporpaM-
Ma pa6oTaeT He Ha HyneeoM ypoeHe, ypoeeHb ,qe3aKTHBHpyeTCR. 
B npOTHBHOM cny4ae D:WAIT ~HKJ1H4eCKH O*HAaeT coo6~eHHR OT 
CMSHED o noReneHHH L. nocne Bb1Aa4H KOHTponHpyeMbiMH 6noKaMH 
3anpoca Ha o6cny*HBaHHe eblnonHeHHe Bb13biBa~eH nporpaMMbl eo3o6-
HOBJlReTcR. 

npH 3a,qaHHH no,qnporpaMMaM CONNT H D:WAIT MaCOK, 6HTbl 
0711 KOTOpbiX paBHbl HylliO, Bbl,qaeTCR C006~eHHe o6 OWH6Ke 
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%% CONNT ERROR 
%% D:WAIT ERROR 

HJlH 
COOTBeTCT8eHHO. 

aHCnET4EP 3AnPOCOB HA 06CnY*HBAHHE 

nporpaMMa-AHCneT4ep CMSHED nOAKJ1104aeTCR K ypOBHIO npepblea
HHR, B036y*,qaeMOMy CHrHaJlOM DFl KOHTPOJlJlepa. 8 HCXOAHOM co
CTORHHH TpHr repbl V H A annapaTHoro yposHR CMSHED c6powe
Hbl H HHAHKaTOp 3aHRTOCTH nporpaMMbl paeeH HYJ110. npH aKTHBH3a
~HH ypOBHR AHCneT4ep npoeepReT HHAHKaTop 3aHRTOCTH . B cny4ae 
napa3HTHOrO B036Y*AeHHR ypOBHR HHAHKaTOp paseH HYiliO, n03TOMy 
TPHrrepbl D , V H A c6pacblaaiOTCR H ypoaeHb Ae3aKTHBHpyeTCR. OA
HaKo, eCJlH HHAHKaTOp He pa aeH HYiliO, TO eCTb OAHa HJlH HeCKOJlb
KO nporpaMM BeAYT KOHTPOilb 3a CHrHanaMH L , CMSHED nocne 
npoeepKH HHAHKaTopa C4HTblaaeT cnoao GL H npoeepReT HaJlH4He 
3anpOCOB Ha 06C1lY*HBaHHe. npH ~X OTCYTCTBHH ypoBeHb ,qe3aKTHBH
pyeTCR /c6paCb1BaeTCR TOJlbKO TpHrrep 0 /. 

B npeAJlaraeMOH cHcTeMe ypoaeHb npHOpHTeTa ceK~HH H2 xaHA
nepa BbiWe ypOBHR AHCneT4epa, 4TO n03BOJlReT nocne OKOHyaHHR 
BWnOJlHeHHR 06MeHa aBTOMaTH4eCKH 3anycKaTb AHCneT4ep AJ1R npo
Bep KH, He nORBHJlH Cb JlH 3anpOCbl Ha 06CJlY*HBaHHe B pe3yJlbTaTe 
npoae,qeHHoro o6MeHa. 

EcnH cnoeo GL co,qep*HT 6HTbl , KOHTpOilb a a KOTOPbiMH He ee,qeT 
HH OAHa nporpaMMa, CMSHED Ha BY, aaKpenneHHOe 3a MeTKOH 
M:OC, Bbl,qaeT coo~eHHe: 

%% CMSHED ERROR XX: YYYY , 
r,qe XX- ypoeeHb npepblsaHHR nocne,qHe~ BWnonHRBWeH o6MeH npo
r paMMbl, a YYYY - CO,qep*HMOe CJlOBa , C4HTaHHOrO C KOHTPOJl-
nepa /eM. pHc.2/. 

Heo6xo,qHMO OTMeTHTb , 4TO nporpaMMa CMSHED pa6oTaeT c HH
AHKaTOPOM MAal /npepbiBaHHR MaCKHpoaaHbl/, no3TOMy , ecnH e pe-
3y1lbTaTe noRaneHHR 3anpoca Ha o6cny*HBaHHe A01l*Hb1 6b1Tb aany~eHbl 
HeCKOJlbKO nporpaMM, TO aKTHBH3HpyiOTCR Bee COOTBeTCTBY~He 3a
npOCy ypoBHH npepbiBaHHR, H nocne OKOH4aHHR pa60Tbl CMSHED 
nporpaMMbl aanycKaiOTCR annapaTypo~ 38M B nOPRAKe HX npHOPHTeTa. 

3AKJ104EH11E 

npeAJla raeMoe nporpaMMHOe o6ecne4eHHe conpR*eHHR 38M EC - 1010 
- KOHTponnep KK 004 no3aonReT npocTo H a C*aTble cpoKH co3,qaeaTb 
CHCTeMy c6opa AaHHbiX, BKJ1104a~IO B ce6R OAHY HJlH HeCKOJlbKO 
He3aBHCHMbiX nporpaMM, Hcnonb30BaHHe AaHHOro MaTeMaTH4ecKoro 
o6ecne4eHHR COBMeCTHO C no,qnporpaMMaMH, npHBe,qeHHbiMH e / 10/, 

AaeT B03MO*HO~b npHMeHRTb R3b1K BbiCOKOrO ypOBHR ~QPTPAH-IV 
AJ1R peaJlH3a~HH nporpaMM, ynpaBJlR~HX npHeMOM HH~pMa4HH C 6no
KOB KAMAK, OCy~eCTBJlR~HX KOHTPOJlb COCTORHHR YCTaHOBKH H npa
BHJl bHOCTH pa60Tbl ~H3H4eCKOH annapaTypbl. 

9 



B 3aKn~4eH~e aBTOP C4~TaeT cao~M np~~TH~M AOnroM a~pa3~Tb 
6naroAaPHOCTb ~.A.6yAaroay, ~.~.noMaK~HY ~ B.6 . ~n~r~Hy 3a 
nOCTOAHHOe BH~MaH~e K pafioTe. 

%ST/M:EO,T:DC; 
%ST/M:EI ,T:DC; 
%ST/M:CI ,T:DC; 
%sT; 
%AS/M:CI ,T:VU; 
%C/SYSGEN/H/RTDM 
PF/TY ,PR,PP,LP,DC,IVU ,ICM 
DV/(HVU014) ,0:7 
DV/(HCM002) ,2 :4 
TK/(CMSHED) ,N 10 
AS/OC :VU , :W :VU ,11 :VU ,DO :VU ,CI :VU 
%IDD 

2 

3 
4 0000 ooco 
5 0002 
6 
7 0008 20B2 
8 OOOA FFOO 
9 oooc 

10 
11 0010 22[30 
12 0012 OOAF 
13 0014 
14 
15 0018 0000 

001A 0000 
001C 0000 
001E 0000 

16 
17 

CDS 

LDS 
COMD1 

• 
COMD2 
DATA2 

• 
COMD3 
DATA3 

• 
COMD4 

CDS 
FN 
LDS 
GEN ,2,5,5, 4 
RES 

G Ell , 2, 5, 5, 4 
DATA 
RES 

GEN ,2,5,5,4 
DATA 
RES 

DATA 

FN 
END 

NSV 0 NB . ERR 0 
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nPHnOUHHE 1 

nPHnOIEHHE 2 

0,0, 12 ,0 * M(O)N(12)A(O)F(O) 
3 

0, 16, 11 ,2 * M(O)N(11)A(2)F(16) 
&FFOO * 3AID1CiiBAEM:lE n.Al1lillE 
2 

0,17,11,0 * M(O)N(11)A( O)F(17) 
&AF * 3ATD iCimAEIAHE Jl.AHiillE 
2 

o,o,o,o * KOHEU OIMHA 
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