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Holl6epT n. 11 - 10279 

0 peanH38UHH npeJlB8pHTenbHOI'O KOMnHnHTOp8 JlnH H3b!K8 

KAMAK e onepauaoaaoll cacTeMe 3BM HP-2116 C 

B pa6oTe coo6maeTCH o peanaaaUHH KOMnHnHTopa JlnH npeJlno~eaaoro 

KOMHTeTOM ESONE H3biK8 KAMAK. CooTeeTCTByiOmHe KAMAK-KoMaHJlbi 

pacmHpHIOT H3biK CI>OPTPAH. TaKHM o6paaoM, C03Jl8HHe nporpaMM JlnH 
ynpaBneHHH H3MepHTenbHOII annapaTypoll H o6pa60TKH Jl8HHb!X BbinOnHHeTCH 

aa npHBbi'IROM Jln!l 3KCnepaMeHTaTopa anropHTMH'IeCKOM !13biKe, KoMnHn!I

Top pa60T8eT B JlHCKOBOII onepaUHOHHOII CHCTeMe, 

Pa60T8 BbmonHeHa B na6opaTOpHH !IJlepHbiX npo6neM OH HH. 

Coo6aae1111e 06-.eAJIHeBIIOrO IIIICTIITYTA aaepiiWX IICCneAOB&HIIi · ,lly6Ha 197 7 

c 1977 OtJ'NbUNflJIJIWii UNC8U8.111 .Jf{)flpNWX UCCAeb08GifUiJJ{y6NG 

... 

6~CTpOe pa3BHTHe B~qucnHTenbHOi TeXHHKH DpHBeno 
K TOMY, qyo 3BM CTanH HCDOnb30BaTbCJI ,nnJI peweHHJI He 
TOnbKO que To MaTeMaTuqecKHX Ja,naq, HO H Ja,naq ynpasne
HHJI H perynuposaHHJI. 3To noTpe6osano coe,nHHeHHJI 3BM 
C pa3nHqH~MH npH6opaMH H yCTpOiCTBaMH, ,AaiOII\HMH 803-
MO:>KHOCTb npHHHMaTb H B~,AaBaTb COOTBeTCTBYIOil\He ,AaH

H~e. 

PaJnHqH~e sapHaHT~ coe,nuHeHHJI o6ycnoBHnH JICHoe 
H qeTKOe onpe,neneHHe CBOHCTB 3THX MeCT COe,AHHeHHi 
<interface). Ha ocHoBe Tpe6osaHHi JKcnepHMeHTan'tfoi 
yexHHKH JI,nepHoi i}JHJHKH 6~n coJ,naH cTaH,napT KAMAK 

1 
•
21. 

KoMaH,Abi, nocblnaeMble B Mo,nynb KAMAK co cTopoH~ 
ynpasnJIIOII\ei 3BM, .non:>KHbl yKaJ~BaTL, qyo (-+F) H r.ne 
(-+ B, C, N, A) Ha.no BbmonHHTb. 3To ,nenaeT HX noxo:>KHMH 
Ha co6CTBeHH~e KOMaH,n~ 3BM. Co CBOei CTOpOHbl, MO,Aynb 
MO:>KeT nocwnaTb Tpe6osaHHJI Ha o6cny:>KHBaHHe ueHTpanL
HbiM ynpasneHHeM (-+ L). 

Bsu,ny cno:>KHOCTH ynpaBnJieMbiX npoueccoB uenecoo6-
pa3HO nopyqHTb 3BM opraHH30BaTb pa6oTy ycTpOiCTB 
B cTaH,napTe KAMAK. 3To JHaquy, qyo B nporpaMMe ,nnJI 
3BM onpe.nenJieTcJI nocne,noBaTenbHOCTb Heo6xo,nHM~X 
KOMaH,A ynpasneHHJI H KOMaH,A 06MeHa ,naHHbiMH. 

I. H3h/K IIPOTPAMMHPOBAHHH KAMAK 

KoMHTeT ESONE jlaJpa6oTan npe,nno:>KeHHe o coJ,na-
HHH JI3b1Ka ,I(nJJ: nporp/J,.MHoro o6ecneqeHHJI o6opy,nosaHHJI 
B cTaH,napTe KAMAK 3 . 
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1.1. IlpeonocbrAKu co3oaHuJI Jl3b1Ka KAMAK 

llpe.nno)f(eHHe KOMHTeTa ESONE o6ycnoBneHo TeM, 'ITO 

B nporpaMMe .D.nH o6cny)f(HBaHHH ycTpoB:cTB B CTaH.napTe 

KAMAK .IJ.Oll)I(HLI 6LITL He TonLKo onepaTopLI o6MeHa .naH

HLIMH H OITepaTOpbl ynpaBneHHH npouecCOM, HO H onepaTOpbl 

)J.llH o6pa60TKH ,!J,aHHLIX. 

IIJBeCTHLie H3LIKH BLICOKOrO ypOBHH (HanpHMep: ~Qp
TPAH, llJI/1) B OCHOBHOM .naroT B03MO)f(HOCTL o6pa6aTLI

BaTL ,!J,aHHLie. fi03TOMY 6LinO npe,!J,llO)f(eHO HCITOllL30BaTL 

3TH H3LIKH, paCIIIHpHB HX BBe,!J,eHHeM ,!J,OITOllHHTellLHLIX one

paTopoB. PacwHpeHHe MO)f(eT ocymecTBnHTLCH cne.D.YIOIUHM 

o6pa3oM: 

- OT)J,ellLHLie y'laCTKH nporpaMMLI HllH MaKpOKOMaH)J,LI 

MOryT 6LITL HaiTHCaHLI Ha acceM6nepe; 

- B03MO)f(H0 o6pameHHe K ITO,!J,ITporpaMMaM, KOTOpLie 

MOryT 6LITL HCITOllL30BaHLI npH nporpaMMHpOBaHHH 

Ha H3LIKaX BLICOKOrO ypOBHH; 

- MOryT 6LITL npHBile'leHLI ,!J,OITOllHHTenLHLie BCITOMO

raTenLHLie cpe,!J,CTBa, KOTOpLie BKiliO'IaiOTCH B CH

CTeMy BBO,!J,a-BLIBO,!J,a. 

He,!J,OCTaTOK nepBoro BapHaHTa COCTOHT B TOM, 'ITO 

Tpe6yeT OT nporpaMMHCTa XOpowero 3HaHHH BHyTpeHHeH 

CTPYKTYPLI 3BM H KOHTponnepa. 3TO 3aMe'la,He B ITOllHOH 

Mepe OTHOCHTCH TaK)f(e K H3LIKY HMJI (IML) / 4 , 

.BBH.D.Y pacnpocTpaHeHHOCTH H3LIKOB BLICOKOro YPOBHH 

uenecoo6pa3Ho nporpaMMHpoBaTL ynpaBneHHe o6opy.no

BaHHeM B cTaH.napTe KAMAK Ha ypoBHe 3THX H3LIKOB. 

Bo3MO)f(HO nH6o o6parueHHe K no.nnporpaMMaM, KOTOPLie 

BLI3LIBaiOTCH Ha 3THX H3LIKaX, nH60 HCITOllL30BaHHe H3LIKa 

KAMAK, KOTOPLIH HBnHeTcH H3LIKOM cTonL )f(e BLICOKoro 

ypOBHH. 3TH ,!J,Ba ITO,!J,XO)J,a BTOporo BapHaHTa o6ecneqH

BaiOT y.no6Hoe H npocToe nporpaMMHpoBaHHe. PeanH3aUHH 

TpeTLero BapHaHTa CBH3aHa CO 3Ha'IHTenLHLIMH 3aTpa

TaMH. 

1.2. CmpyKmypa npozpaMMbl Ha Jl3b1Ke KAMAK 

llporpaMMa KAMAK co.nep)f(HT HapH.D.Y c onepaTopaMH 

B3aHMO.D.eB:cTBHH c ycTpoB:cTBaMH B cTaH.napTe KAMAK, 
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no~~C-text 

C.AIIACBEGIO:R'l' 
~v 

equiT&lence-atateaenta 
C:!WIB 

CAMAC-naaing-atateaenta 
CIJ4D 

dea&Dd-naaing-atateaenta 
COOL 

aottware-naalQs-atate .. nta 
CBD 

external-reference-atateaenta 
C.1C'l' 

CAMAC-action-stateaents 
CAII.lCSIGKII:NDND 

ao...c.ullC-tezt 

Puc. 1. CmpyKmypa KAMAK- npozpaMMbl. 

KOTOpLie .D.Oil)f(HLI o6'Le.D.HHHTLCH B TaK Ha3LIBaeMoM KAMAK

cerMeHTe, TaK)f(e nonHLIH KOMnneKT onepaTopoo O.IJ.Horo 

H3 H3BeCTHLIX H3LIKOB BLICOKoro ypoBHH. 0.D.HH KAMAK

cerMeHT MO)f(eT cocToHTL TonLKO H3 KAMAK - onepaTopoB 

HnH MO)f(eT 6LITL ,!J,OITOnHeH onepaTopaMH ,!J,pyrHX H3LIKOB 

c noMOIULIO KniO'IeBLrx cnoB "ENDCAMAC" u "BEGINOAMAC ". 
OcHOBHaH CTPYKTypa o.n;Horo KAMAK - cerMeHTa IIOKa-

3aHa Ha puc. 1. KAMAK-onepaTopLI 6y.nyT B .nanLHeii-

weM Kpa TKO OITHCaHLI. 

OnepaTopLr CEQV , CNAME , CDMD , CDCL H CREF o6-

pa3yiOT )J.eKnapaTHBHYIO 'laCTL cerMeHTa. 

1.2.1. OnepaTopLI 3KBHBaneHTHOCTH 

(equivalence statements) 

HMeeTCH .D.Ba BH.D.a onepaTopoB 3KBHBaneHTHOCTH. 

fiepBLIH H3 HHX ,!J,aeT B03MO)f(HOCTL npHCBaHBaTL Ha-

3BaHHH cymecTBYIOIUHM CHMBOllaM HllH MeHHTL HX. HanpH

Mep, B nporpaMMY BMeCTO <i>YHKUHOHanLHOrO KO)J.a.F(27) MO)f(

HO BBeCTH Ha3BaHHe "CHECK". 
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BTOpOH ,IJ,aeT B03MO)KHOCTh BBO,ll,HTh CHMBOnhHhle KOH" 
cTaHTJ>I H npHcaaHBaTh HM onpe,IJ,eneHHhle 3Ha'leHHJI. OHH 
,IJ,eHCTBYIOT TOnhKO BO apeMJI TpaHCnJIUHH. 

1.2.2. OnepaTophl HaHMeuoaaHHJI 
o6opy,ll,OBaHHJI B CTaH,IJ,apTe 
KAMA K <CAMAC naming statements) 

3TH onepaTOphl ,IJ,aiOT B03MO)KHOCTh BBO)l,HTh HaHMeHO" 
aaHHJI BMecTo UH$poBhiX cchlnOK ,IJ,nJI aenH'IHH B, C, N, 
A H I, uanpHMep, B(l)C(3)N(U'))A(£)}. 

llpH nOMOIUH O,ll,HOrO HMeHH MO)KHO Bb16paTh OT,IJ,enh· 
HhiH 3neMeHT HnH COBOKynHOCTh 3neMeHTOB, 06'be,IJ,HHeH· 
HhiX B O,ll,HOM a,IJ,peCHOM none. 3TH B03MO)KHOCTH noKa3aHhl 

ua cne.D.YIDIUHX n_ppMepax. 
1. ICC = C0>11f<10>A<0>. 

JanpaWHBaeTCJI C'leT'IHK, KOTOphiH HaXO)l,HTCJI B nep· 
BOM KpeiiTe B MO,IJ,yne Ha CTaHUHH 10 B no,IJ,a,IJ,pece 
A<O) . 

2. ICC<l :20) = C(l)N(l: 10: 2) A(0 :3). 
JanpaWHBaeTCJI KpeHT C HeCKOnhKHMH C'leT'IHKaMH. 
Ka)K,IJ,hiH H3 HHX 3aHHMaeT O,IJ,HH no,IJ,a,IJ,pec H3 ,IJ,Ha • 
naJoHa A<0) ... A(3). TeTpa,IJ,a cqeT'IHKOB uaxo,IJ,HTCJI 
B O,ll,HOM H3 nJITH MO,IJ,yneii ,ll,BOHHOH WHpHHhl, KOTOphle 
3aHHMaiOT cTaHUHH N(l), N(3), N(5), N(7) H N(9) . 
TaKHM o6pa3oM, B03HHKno none a,IJ,pecoa KAMAK -
o6opy,IJ,oaaHHJI. OnepaTop 
ICCO :20) = C(l)N0,3,5,7,9)A(0, 1,2,3) 

3KBHBaneHTeH OnHCaHHOMY BhiWe. 
3. IBRA = B(l) 

NCR = IBRA C( 1) 

KMOD1=NCR N(1). 

B npaaoii qacTH 3Toro pJI,IJ,a onepaTopoa uaxo,IJ,JITCJI 
CHMBOnH'IeCKHe Ha3BaHHJI, KOTOphle y)Ke 6hlnH BBe,IJ,eHhl 
pauee H HCnOnh3YIOTCJI npH o6pa30BaHHH HOBhiX a,IJ,peCOB. 
TaK MO)KHO cTpOHTh uepapxH'IeCKH opraHHJoaauuwe a,IJ,· 
pecuwe CTPYKTypw. 
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1.2.3. OnepaTophl HaHMeHoaaHHJI 
HCTO'IHHKOB Tpe6oaaHHH 

(demand naming statements) 

BhlweynoMJIHYThiH curuan L MO)KeT 6h1Th onpe,IJ,eneu c 
nOMOIUhiO onepaTopa HaHMeHOBaHHJI HCTO'IHHKa Tpe6oaaHHJI. 
B 3TOT onepaTop BXO.D.JIT 

- Ha3BaHHe MO,IJ,ynJI, y)Ke npuae,IJ,euuoe a 1.2.2, cny)Ka· 
IUee ,IJ,nJI 0603Ha'leHHJI MeCTa HCTO'IHHKa Tpe6oBaHHJI, 

- HOMep pa3pJI,IJ,a HCTO'IHHKa Tpe6oaaHHJI a cnoae "graded 
LAM- word" KOHTponnepa KpeiiTa. HanpHMep: 

LAM1=KMOD1 GL 12. 

TaKHM o6pa3oM ocymecTBnJieTcJI npocTaJI CBJI3h Me)K)l.y 
curuanaMH L, H.D.YIUHMH OT MOAyneii a CTaH,IJ,apTe KAMAK, 
H nporpaMMHhlM o6ecne'leHHeM. 

1.2.4. OnepaTophl HaHMeuoaaHHJI .D.nJI 
nporpaMMHoro o6ecne'leHHJI 
(software naming statements) 

TaKHe onepaTophl ueo6xo,IJ,HMhl, 'IT06hl yKaJaTh o6-
nacTh ,IJ,aHHhlx AnJI o6MeHa, KOTopas ucnonhJyeTcJI KAMAK
cerMCHTOM. 

0HH o6ecnequaaiOT: 
- CBJI3h MC)KAY KAMAK - cerMeHTOM H ocTanhHOH 

qacThiO nporpaMM I "non-CAMAC-text",cpaBHH puc.l/. 
• onpe,IJ,eneHHe ,IJ,nHHhl enos /COMLEN ~ 16 pa3pJI,IJ,OB, 

CAMLEN ~ 24 paJPJIAOB/. 
• B03MO)KHOCTh TpaHCnJITOpy npOBO.l{HTh pa3nH'IHhle Tee· 

Thl DO BpeMJI TpaHCnJIUHH. 

1.2.5. OnepaTophl auewuux o6pameuuii 
(external reference statements) 

3TH onepaTOphl n03BOnJIIOT HCnOJih30BaTh DO BCeX 
cerMeHTaX O,IJ,HOH nporpaM"hl Ha3BaHHJI, KOTOphle 6hlnH y)Ke 
onpe,IJ,eneuw c noMOIUhiO ahlwenpHBe,IJ,eHHhlX npaaun. 3To 
oco6euuo y,IJ,o6uo npH 6onhWOM o6'heMe KAMAK-o6opy.l{o
BaHHJI, TaK KaK B 3TOM cnyqae ODepaTOphl HaHMCHOBaHBJI 
OT,IJ,eJihHhlX 3neMeHTOB MOryT 6b1Th 3aDBCaHhl B DporpaMMe 
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TOnbKO O,Il;HH pa3. B ,npyrHX cerMeHTaX HX MO>KHO HCllOnL-
30BaTb C llOMOlll,blO BHeUIHHX Bbi30BOB. 

1.2.6. OnepaTopLI BLinonHeHH.H 
(CAMAC action statements) 

0HH cny>KaT ,nn.H o6meii CB.H3H Me>K,ny 3BM u o6opy.no
aaHHeM B cTaH,napTe KAMAK. CymecTBYIOT cne,nyiOlli,He 
6 THllOB 3THX onepaTOpOB: 

1. OnepaTopLI aao.na ,naHHLix: READ ext-ref int-ref: 
ext-ref onpe.nen.HeT Ha3BaHHe o.nHoro Mo

,nyn.H HnH Ha3BaHHe u.enoro non.H COOTBeTCTBeH
HO rnaae I .2.2. unu .naeT TaK Ha3LIBaeMyiO 
Henocpe,ncTBeHHYIO CCLinKY /direct-reference/, 
KOTopa.H co.nep>KHT Heo6xo,nHMhle aenuqHHhl .nnH 
B,C,N,Au I. 
int-ref onpe.nen.HeT B naMHTH Maccua, npe
,nyCMOTpeHHbiB ,nn.H npHeMa ,naHHbiX /CM.I.2.4/. 

2. OnepaTOPLI BhlBO.D.a ,naHHhlX: WRITE int-ref ext-ref. 
ext-ref HMeeT Te >Ke 3HaqeHH.H, qTo H 
onepaTophl aao.na. 
int-ref onpe.nen.HeT Maccua B naM.HTH, npe-
,nyCMOTpeHHhlB ,nn.H BbiBO,na ,naHHbiX. 

3. OnepaTophl nepe,naqu ,naHHLIX Me>K.ny KAMAK - ycT
poiicTBaMH: TRANSFEH ext-refl ext-ref2. 
llepBa.H BHelliH.H.H CChlnKa 0603HaqaeT HCTOqHHK, BTOpa.H -
npueMHHK ,naHHhlX BHYTPH KAMAK - ycTpoiicTB. 

4. OnepaTOPhl ynpaaneHHH o6o3HaqaiOT paJnuqHLie <iJYHK
U.HH B KAMAK- o6opy.noaaHHH, ,nn.H BhlnonHeHH.H KOTOpbiX He 

Tpe6yiOTC.H HHKaKHe BHyTpeHHHe CCbinKH /HallpHMep: c6poc, 
BhlKniOqHTb, BKniO~HTb/. 

HanpuMep: 
CLEAR ext-ref 

Hy>KHO JaMeTHTL, qTo B onepaTopax 1, ... ,4 BMecTo Ha-
3BaHH.H onepaU.HH MOryT CTO.HTb: 

- ace KAMAK - <iJYHKU.HH B <lJopMe F(i), r.ne i= 0,1,2, ... ,31; 
- HnH Ha3BaHH.H pa3nHqHhlX . <iJyHKU.HB, KOTOphle 6LinH 

aae,neHLI onepaTopaMH naparpa<lJa 1.2.1. 
5. OnepaTophl ycnoaHoro nepexo.na. 3TH onepaTophl 

pa3pemaiOT pa3BeTBneHH.H B nporpaMMaX B 3aBHCHMOCTH 

8 

" 

, 

OT onpe,neneHHhlX COCTO.HHHB o6opy,noBaHH.H B CTaH,napTe 
KAMAK. HanpuMep, B cnyqae 

IF LAM ext-ref GOTO 120 
npoucxo,nHT nepe,naqa ynpaaneHHH nporpaMMOB onepaTopy 
C MeTKOB 120, ecnH B MO,nyne, 0603HaqeHHOM qepe3 BHew
HlOIO cchlnKy (ext-ref>, ycTaHOBneH curHan L. Ecnu cHrHan 
L He ycTaHoaneH, BhlnonH.HeTCH KoMaH.na onepaTopa, cne

,nyiOmero Ja onepaTopoM IF . 
6. KpoMe 3Toro, cymecTBYIOT HeKoTophle onepaTophl, 

KOTOphle o6ecnequaaiOT B3aHMo.neiicTBHe Me>K.ny KAMAK
cerMeHTOM H onepaU.HOHHOB CHCTeMOB. 

1.3. flpo6AeMa eKAJO'IeHUJI J13bJKa KAMAK 
8 J13biK 8biCOK020 yp08HJI 

KaK y>Ke 6Lmo cKa3aHo B naparpa<iJe I .1., 6hlno npe.n
no>KeHO onepaTOphl ,nn.H o6cny>KHBaHH.H ycTpOHCTB B CTaH
,napTe KAMAK BKniOqHTL B no.nxo,n.Hlli,HB H3hlK BhlCOKoro 
ypOBH.H. 3TO BKniOqeHHe MO>KeT OCylll,eCTBn.HTbC.H flO- pa3HO
MY, B JaBHCHMOCTH OT 3Toro nonyqaroTCH pa3nHqHhle aa
pHaHThl peanuJau.uu. Ecnu nonHOCTLIO cMemaTL ace KAMAK
onepaTophl c onepaTopaMH .npyroro .H3LIKa, TO noTpe6y
eTc.H TaKOB KOMllHn.HTOp, KOTOpbiB CMO>KeT TpaHCnHpOBaTb 
aecL Hoaoo6pa3oBaHHhlB .H3LIK u.enHKOM. Puc. 2noKa3hlBaeT 
B03MO>KHOCTb TaKOrO BapHaHTa. 

HCXO,IJ;Ha.H 
nporpaMMa 

nepeMemaeMaH 
nporpaMMa 

a6comoTHaH 
nporpaMMa 

Puc. 2. KAMAK- KOMnUAJIIIIOp, eapuaHIII 1. 
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Peanu3auua TaKoro aapuauTa CBB:3aHa c 6onLWHMH 
3aTpaTaMH, TaK 'ITO HCCne,ll;yiOTCB: ,!J;pyrue B03MO)I(HOCTH. 
BapuaHTLI .~ KOTOpLix KAMAK- on epa Tophi ,!J;o6aanaiOTCB: K 
H3LIKY <I>OPTPAH, npu'leM KAMAK - onepaTopLI o6'he,ll;HHB:
IOTCH a O,ll;HOM KAMAK-cerMeHTe, noKa3aHLI ua puc. 3 u 4. 

Peanu3auua o6oux aapuauToa caa3aHa c onpe,ll;eneHHLI
MH Tpy,ll;HOCTHMH. BapuaHT, noKa3aHHLiii ua puc. 3, ue
cKonLKO y,!J;o6uee, TaK KaK nocne KoMnunupoaauua cpa3y 
nonyqaeTca nporpaMMa a nepeMeiUaeMoM <t»opMaTe. Ho ou 
Tpe6yeT onpe,!J;eneHHLIX caa3eii Me)I(,!J;Y nporpaMMaMu- KoM
nunaTopaMu, oco6euuo a OTHoweuuu pacnpe,ll;eneuua na
MHTH, Be,ll;eHHB: CllHCKOB H T .,!1;. 

Ecnu ao apeMH pa3pa6oTKH KAMAK-KoMnumnopa H3-
Meueuua B <I>OPTPAH-KOMnHnB:Tope He,ll;onycTHMLI, TOr,ll;a 
3TOT aapuaHT npaKTH'IeCKH HeB03MO)I(HO peanu3oBaTL. Ha 
puc. 4 H3o6pa)l(eH ,ll;pyroii aapuaHT. Heo6xo,ll;HMO, 'IT06LI 
onepaTopLI nporpaMMLI, reaepupoaaHHLie KAMAK-KoMnu
naTopoM, COOTBeTCTBOBanH CBHTaKCH'IeCKHM npaaunaM B:3LI·· 
Ka, B KOTOPLIH BKniO'IeH KAMAK- H3LIK /uanpuMep, H3LIK 

,!I; a 
BCXO,ll;Ha.ll nporp. 

KAMAK ... · ·- · --•• <I>OPTPAH 

nepeMe~aeMa.ll nporp. 

a6coniOTHa.ll nporp. 

• 
Puc. 3. KAMAK - KOMnUA.RIIIop, eapuaHIII 2. 
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HeT 

HCXO,ll;Ha.ll nporp. 
/KAMAK/ 

npoMe)l(yTO'IHa.ll nporp. 
/<I>OPTPAH/ 

nepeMe~aeMa.ll nporp. 

a6coniOTHa.ll nporp. 

Puc. 4. KAMAK- KOMnUAJIIIIOp, eapuaHIII 3. 

<1>0 P T P AH/. 3To Tpe6oaauue OTpa)l(aeTcB: ua 3<ll<t»eKTHBHO
CTH KOMllHnHpOBaHHOH nporpaMMhl. JaTpaTLI Ha H3MeHeHHe 
COOTBeTCTBYIOIUHX MO,ll;yneii onepaUHOHHOH CHCTeMLI He-
3Ha'IHTenLHLI. 

II. PEAJIH3AI..!H.R KOMIIHJI.RTOPA ,4JI.R 
.R3hiKA KAMAK 

II.l. KpamKoe onucaHue onepat~uoHHoiJ cucmeMbr 
,40C 

J,!J;eCL KOpOTKO paCCMOTpeHLI TOnLKO npo6neMLI, CBJI· 
3aHHLie C KOMllHn.IIUBeii HCXO,ll;HLIX nporpaMM. 
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)J;nH rH6KOB opraHH3al(HH 'laC TO noaTOpHIOll(HXCH npo
l(eCCOa, TaKHX, KaK KOMITHJIHI.(HH, 3arpy3Ka H abiiTOJIHeHHe 
·nporpaMM, onepal(HOHHaH CHCTeMa HMeeT a HaJIH'IHH 6116-
JIHOTeKy, a KOTOpOB MOryT HaKannHaa TbCH nporpaMMbl, 
HaxoJJ;Hll(Hecx Ha pa3HbiX cTaJJ;HHX paJpa6oTKH. Oco6eHHO 
aa~Ho, 'ITO nepeaoJJ; nporpaMM nepaoHa'lanLHOB $opMbl a 
MaWHHHblB KO)J; npOHCXO)J;HT a O,IJ;HH npOXO)J;, a 'laCTHOCTH, 
6e3 npHMeHeHHH TaKHX aHeWHHX HaKOITHTeJieB, KaK 6yMa~

HaH neHTa. 
HaM HaJJ;o 6blno pa3pa6oTaTL TaKoii cnoco6 peanuJal(HH 

KAMAK- KOMITHJIHTopa, KOTOPLIB 6LI o6ecnequn 3tWleKTHaHyJO 
pa60TY CHCTeMbl H o6pall(eHHe K HeB a npHHHTOB $opMe. 

QqeHL aa~Ho, 'ITO a npeJJ;no~eHHOM cnoco6e peanuJa
UHH KOMITHJIHTOpa HMeeTCH a03MO~HOCTb abl3biaaTL H aao
,IJ;HTb a TpaHCJIHpoaaHHYIO nporpaMMY ITOJJ;nporpaMMbl, Ha
ITHCaHHble Ha JJ;pyrOM H3biKe. 

06bl'IHO KOMllHJIHTOp npH TpaHCJIHI.(HH HCXO,IJ;HblX on epa
TOpOa reHepupyeT ITOCJieJJ;OaaTeJILHOCTb COOTaeTCTayiOII.(HX 
MaWHHHbiX KoMaHJJ;. ,D;nx KAMAK - KOMnHnxTopa, HJo6pa
~eHHoro Ha puc. 4, TaKoii aoJMO~HOCTH HeT. KoMaHJJ;LI, 
reHepHpoaaHHble 3THM KOMITHJIHTOpOM, )J;OJI~Hbl COOTaeTCT
aoaaTh CHHTaKCH'IeCKHM npaaHnaM KOMITHJIHTOpa, pa6o

Tai0Il(ero acne)]; Ja KAMAK-KoMnHnxTopoM. Ilo3TOMY Ma
WHHHble KOMaHJJ;bl, KOTOpble peanHJyroT ace KAMAK-onepa
Topbl, o6'beJJ;HHeHbl a 6u6nHoTeKy noJJ;nporpaMM. KAMAK
KOMnHnxTop npH TpaHCJIHUHH KAMAK-onepaTopoa JJ;on~eH 
llOCTOHHHO reHepHpoaaTb abl30abl C napaMeTpaMH COOTaeT
CTayiOII.(HX ITOJJ;llpOrpaMM. 

11.2. IlpUH!4Un peaAU30!4UU 

H3 npeJJ;wecTayiOII.(HX pa3'bHCHeHHB aHJJ;HO, 'ITO H3blK 
KAMAK yJJ;o6Ho aKJIIO'IHTL a H3blK ablCOKoro ypoaHH ci>OP
TPAH onepau;HOHHOB CHCTeMb13BM HP 2116. cl>OPTPAH 
WHpOKO pacnpOCTpaHeH, H IT03TOMY o6ecne'IHaaeT 60JibWHe 
aoJMO~HOCTH H yJJ;o6cTao npH nporpaMMHpoaaHHH JJ;JIH 
npHMeHeHHH KAMAK-o6opyJJ;oaaHHH. 
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11.2.1. Pa6oTa KAMAK- KOMnHnxTopa 
a onepal(HOHHOB CHCTeMe )J;OC 

TpaHCJIHTOp, CXeMa peaJIH3al(HH KOTOporo H306pa~eHa 
Ha puc. 4, o6pa6a TbiaaeT HCXOJJ;HYIO nporpaMMY, aaO,IJ;HMyiO 
H3 6H6JIHOTeKH llOJib30aaTeJIH HJIH C yCTpOBCTaa aaoJJ;a, 
abiJJ;aaax npH 3TOM "'IHCTYIO" ci>OPTPAH-nporpaMMy. Ilocne 
3Toro cneJJ;yeT aaTOMaTH'IeCKHB ab130a ci>OPTPAH- KOMnH
JIHTopa, KOTOpbiB npeo6pa3yeT 3TY npoMe~yTO'IHYIO npo
rpaMMY a nporpaMMY a nepeMell(aeMoM $opMaTe. KoMnH
nxTop abiJblaaeTCH c noMoll(LIO cneJJ;yroll(eii nocneJJ;oaa
TeJibHOCTH: 

rJJ;e 

:PROG,CMC,pl,p2,p3,p4,p5. 

pl : norH'IeCKHB HOMep yCTpOBCTBa )J;JIH aao)J;a HCXOJJ;-
HOB nporpaMMbi , 

p2 : norH'IeCKHB HOMep Al.J.IlY, 
p3 : noruqecKHB HOMep nep$opaTopa, 
p4 : 'IHCllO CTpOK a CTpaHHI.(e ,IJ;JIH p2. 
p5 : onepau;ux JJ;nx Jarpy3KH H JanycKa" 

KAMAK -KoMnHnxTop npoaepxer H HcnonLJyeT 3TH napa
MeTpbi H nepeJJ;aeT HX a KOHI.(e pa60Tbl ci>OPTPAH-KOMITH
JIHTOpy. KOMITHJIHTOp COCTOHT H3 5 cerMeHTOa, KOTOpble 
abiiTOJIHHIOT CJICJJ;YIOII.(HC Ja,IJ;a'IH: 

rnaaHLIB cerMeHT 
- Ol(eHKY 3a)J;aHHbiX napaMeTpoa, 
- IIOJJ;rOTOaKy abi30Ba pa3JIH'IHbiX cerMeHTOB, 
- 3arpy3KY OCHOaHbiX ITOJJ;nporpaMM; 

1-B: cerMeHT 
- aaOJJ; HCXO,IJ;HOB nporpaMMbl C nep$oJieHTbl ; 

2-B: cerMeHT 
- CHHTaKCH'IeCKHB aHaJIH•3 KAMAK- cerMeura, 
- ITOCTpOeHHe CITHCKOa )J;JIH 

onepaTopoa 3KaHaaJieHTHOCTH, 
onepaTOpOa HaHMeHoaaHHH o6opyJJ;oaaHHH a 
cTaHJJ;apre KAMAK, 
on epa TOpoa HaHMeHOaaHHH HCTO'IHHKOa Tpe6o
aaHHH, 
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on epa TopoB HaHMeHoBaHHJI ,nnJI nporpaMMHoro 
o6ecne'leHHJI, 

- OnTHMH3a:UHIO CnHCKOB; 
3-ii: cerMeHT 

- Tpaucns:nuiO KAMAK-cerMeHTa, T.e. reHepupoBa
HHe He06XOAHMLIX onepaTopoB Ha B3LIKe <J)QPTPAH, 

- ecnH Tpe6yeTCJI, ne'la.Tb HCXOAHOH nporpaMMLI, 
- ecnu Tpe6yeTcs, nei>WopupoaaHHe TpaHcnupoBaH-

Hoii: nporpaMMLI,, 
- nepe,naqy TpaHCnHpOBaHHOH nporpaMMLI Ha AHCK; 

4-ii: cerMeHT 
- nOHCK COOTBeTCTBYIOIUHX Ha'lanbHLIX napaMeTpOB 

,nns cl>OPTPAH-KoMnHns:Topa, 
- nepe,naqy 3a,naHHLIX napaMeTpOB <J)QPTPAH-KoM

nuns:Topy, 
- BLI3op cl>OPTPAH-KoMnuns:Topa. 

lle'laT& H nep«llopupoBaHHe nporpaMMLI MoryT 6LITb 
noTpe6oBaHbl BBe,neHHeM cne,nyiOIUHX napaMeTpOB B on epa
TOp ynpaaneHHB KOMnHnBTOp~: 

CMC[4] [,LC][,LF][,LA )[, F][, B)· 
r.ne 

CMC: 3anycK KOMnHns:Topa <J)OPTPAH-2 /nocne oKou
'laHHB pa6oTbl KAMAK-KoMnuns:Topa/; :no o3-
Ha'laeT, 'ITO BKniO'Ieuue KAMAK- B3LIKa npoucxo

CMC4: 
LC 
LF 
LA 

F 

AHT B B3b1K <J)QPTPAH-2; 
BCe TO 
ne'laT& 
ne'laT& 
ne'laT& 
MLI; 

>Ke caMoe, 'ITO ,nns B3LIKa <J)QPTPAH-2; 
ucxo,nHoii: nporpaMMbl Ha B3LIKe KAMAK; 
npoMe>KyTO'IHOH <J)QPT P AH- nporpaMMLI; 
npoMe>KyTO'IHoii: ACC EM liJIE P- nporpaM-

nep«llopupoBaHHe npoMe>KyTO'IHOH <J)OPTPAH-
nporpaMMbl; 

B : nep«llopupoBaHue ABOH'IHOH nporpaMMLI. 

11.2.2. 1iu6nHOTeKa KAMAK-no,nnporpaMM

Ba>KHas cocTaBHas qacT& KAMAK
KOMnHns:Topa 

KoMnHnBTOp pa6oTaeT TaKHM o6pa30M, 'ITO npH TpaHc
nBUHH KAMAK- cerMeHTa OH He reHepupyeT nocne,noBa-
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TenbHOCTb MaWHHHbiX KOMaH,n, a HCnOnb3yeT C nOMOIUblO 
onepaTopa B <J)QPTPAHe COOTBeTCTBYIOIUYIO nocne,noBa
TenbHOCTb MaWHHHLIX KOMaHA, KOTOpbie HaXOABTCB B «~lop
Me no,nnporpaMM B 3TOH 6u6nuoTeKe. linaro,naps 3TOMY, 
Tpaucnupoaauuble 3neMeHTLI cooTBeTCTBYIOT <J)Q P T P AH
CHHTaKCHCY H C03,naeTCB OnTHMan&HaB no rH6KOCTH H 
3~eKTHBHOCTH nporpaMMa. 

Ha puc. 5 nepe'IHCJieHbl COOTBeTCTBYIOIUHC no,nnporpaM
Mhl, KOTOphle rapaHTHpyiOT BLinOnHeHHe KOMaHA OT,nenbHLIX 
KAMAK- on epa TopoB. 

flapaMeTpbl, npHBe,neHHLIC Ha pUC. 5,.HMCIOT cne,nyiOIUHe 

3Ha'leHHB: 
ICMCC 

ICMCS 

11 
12 
IEXl 
IEX2 
IEX3 
IINTl 
IINT2 
liNTS 

- Ha3aauue rnaBHoii: COMMON -o6nacTu,nns o6-
pa6oTKH Tpe6oBaHHH, 

- ua3BaHHe COMMON - o6nacTH ,nns cne:nu«lluKa-
UHH BHyTpeHHHX CCblnOK, 

- KOALI HCKOTOpbiX CHMBOnOB B3LIKa, 
- «iiYHKUHOHan&Hble KOALI B cTau,napTe KAMAK, 
- HR3BaHHC BHeWHHX CCblnOK, 
- uaqanbHLIH 3neMeHT BHeWHHX CCLinOK, 
- KOHe'IHLIH 3neMeHT BHeWHHX CCLinOK, 
- Ha3BaHHe BHyTpeHHHX CCLinOK, 
- Ha'lanbHLIH 3neMeHT BHyTpeHHHX CCblnOK, 
- cooTBeTCTBYIOIUHH 3neMeHT B o6nacTH ICMCS. 

11.3. OmAut~ue onuct.JeaeMozo KAMAK-.R3b1Ka 
0111 npeOAOJICeHHOZO KOMUIIIeiiiOM 

llpe,nno>KeHHbiH KOMHTCTOM ESONE B3biK KAMAK 
He Mo>KeT 6LITb nonuocT&IO peanH30BaH Ha 3BM HP 2116 
H3-3a oco6eHHOCTCH onepa:UHOHHOH CHCTCMLI 3TOH 3BM. 

B cucTeMe )J.OC 3BM HP 2116 HCB03MO>KHa napannen&
uas pa6oTa HCCKOnbKHX nporpaMM, no3TOMY B HRWCM B3b1Ke 
OTCyTCTByeT pe>KHM "HeCKOnbKHX 3a,naq" (multi tasking). 

Cne,nyiOmee OTnH'IHe COCTOHT B TOM, 'ITO B OAHOH npo
rpaMMC non&3oBaTens ,nonycKaeTcB Ton&Ko OAHH KAMAK
cerMeHT. 3TO He HaKna,nLIBaeT 6on&WHX orpaHH'IeHHH Ha 
nporpaMMHCTa npH co3,naHHH nporpaMMLI. Onepa:nuoHHas 
CHCTeMa )J.QC ,nonycKaeT cerMCHTHpOBRHHC nporpaMM non&-
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ODepnop 

LINK( ••• , ••• ) 

BNDLAMROU'l' 
INITIALISE( ••• ) 

IGNORE C ••• , ••• ) 

REPEAT ( ••• ) 

IP ••• 

Il'NOT • •. 

P c ••• > ••• 
• CLEAR ••• 

CLBARLAII ••• 
BNABLB ••• 
SB'.r ••• 
DISABLE ••• 
EIECUTE ••• 
INITIALISE ••• 
SB'.riNHIBIT • • • 
CLBARINHIBIT • • • 
ENABLBIN'l' •• •. 
DISABLEIB'l' ••• 
CLBABSYS ••• 
p ( ••• ) ••• 
READ ••• 
UADCI.I• 
READCOMP ••• 

PCfl) ••• EXIT. •. 
RBAD ••• EXIT ••• 
P( ••• ) ••• 
WRIT I 
SE'l'SEL 
CLE.ARSBL 

P(16) ••• UIT ••• 

WRITB ••• UIT ••• 
TRANS PER 

READLAM ••• 
READSTAT ••• 

-a~ 

CALL CIICf) (ICIICC(I)) 

CALL CIICf4 
CALL CIICf5 CICIICS(I)) 
CALL CIICf6 (ICIICC(I)) 

CALL CJlC,.., ( • • • ) 

CALL CIIC1 II ( 11, IU1, IU2) 
GO '1'0 • • • 
CALL CIIC11 ( I1 , IU1 , IU2) 
GO '1'0 • • • 
CALL CIIC2fl (I2, IU1 , IU2, IU)) 

CALL CIIC21 (I2, IU1 , IU2, IUJ) 

CALL CMCJII CI2, IU1, IU2, IUJ, 
IIN'1'1, IINT2, IIBTS) 

CALL CIICJ1 (12, IBX1, IBI2,IIB'1'1,IIBT2
1 GO TO •. • IIBTSJ 

CALL CIICJ2 (I2,IIB'1'1,IIN'1'2,IIN'l'S, 
IBX1 , IB%2, IBXJ) 

CALL CIIC33 (I2,IIH'1'1,IIB'1'2,IIN'1'S,IBX1, 
IBI2,IBX3) 
GO'l'O 

CALL CliO 34 CI2,IBX1,IBI2,IU3,IEX1,I EX2 
. IBXJ 

CALL CIICJ5 CI2,IBX1,IU2,IUJ, 
IIBT1, IIBT2, IIBTS) 

Puc. 5. Eu6AU01fleKa noonpozpa~u •. 

30BaTeml. llpe,IJ,naraeMLIH sapHaHT B3LIKa KAMAK no3so
nBeT HMeTL B Ka)K,IJ,OM cerMeHTe nporpaMMLI O,IJ,HH KAMAK
.cerMeHT. C ITOM6~LIO annapaTa BHeWHHX o6pa~eHHH opra
HH30BaHa CBB3L Me)K,IJ,Y OT,IJ,enLHLIMH KAMAK-cerMeHTaMH. 
Rnaro,IJ,apB 3TOMy, nonL3oBaTenL nonyqaeT y,IJ,o6HyiO so3-
MO)KHOCTL o6pa~aTLCB K MHoroqucneHHLIM KAMAK-6noKaM 
H3 pa3HLIX MeCT CBOeii nporpaMMLI. 

III. 3AKJIIOIJEHHE 

B 3TOM coo6~eHHH onucaHa peanu3aU.HB KAMAK- B3LI
Ka ,IJ,nB 3BM HP 2116 Ha ocHose npe,IJ,no)KeHHB ESONE -
KOMHTeTa. bhln pa3pa6oTaH JI3LIK ,IJ,nJI nporpaMMHpOBaHHJI 
ynpasneHHB KAMAK - o6opy,IJ,oBaHHeM. Pa3pa6oTaHHLIH 
,IJ,nB onepaU.HOHHLIH CHCTeMLI ,lJ;OC BapHaHT MO)KeT 6LITL 
ucnonL30BaH B CHCTeMax RCS H RTE. 

B 3aKniOqeHHe asTop BLipa)KaeT 6naro,IJ,apHOCTh 
A.H.CuHaesy, C.B.Me,IJ,se,IJ,IO, M.H.qypHHY 3a none3Hoe o6-
cy)K,IJ,eHue, a TaK)Ke H.H.AnL6pexTy H H.r .KmoKHHY 3a 
ITOMO~h B llO,IJ,rOTOBKe pyKOITHCH. 
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