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B HaCTOH~eH pa6oTe OUHChlBaeTCH MO~ynb COUpH~eHHH MarHCTpa
nH KpeHTa KAMAK c npH6opHoH MarHCTpanbiD GPIB (Ge~eral Purpose 
Interface Bus). Ha MarHcTpanH GPIB Mo~ynb BhlnonHHeT HHTep~eHc
Hb~ ~YHKQHH npH6opa-HCToqHHKa H npH6opa-npAeMHHKa, TeM caMbW 
o6ecneqHBaH B03MO~HOCTb ~ByxCTOpOHHero 06MeHa HH~OpMaQHeH Me~
~y KOHTponnepoM KAMAK H npH6opaMH, OCHa~eH~MH yCTpOHCTBOM 
BBo~a-BhlBO~a Ha GPIB. . 

Mo~ynb npHMeHHeTCH B COCTaBe annapaTyphl KAMAK cneKTPOMeTpa 
BHC-2 111 KaK ycTpOHCTBO CBH3H c MHKponpoQeccopHOH rpa~HqecKoH 
CHCTeMOH TEKTRONIX-4051, HCnonbsyeMOH ~H o6pa6oTKH H npe~
CTaBneHHH ~aHHhlX 3KCnepHMeHTaTopy. 

HHTEP~EitC GPIB 

Pa3pa6oTKa yHaBepcanbHOH MarHCTpanH H3MepHTenbHhlX npH6opoB 
pa3nHqHoro Ha3HaqeHHH Haqanacb B 1972 ro~y ~HPMOH Hewlett
Packard (ClliA). Bnocne~CTBHH KOHQeUQHH HHTep~eHca 6bma npHHHTa 
HHTepHaQHOHanbHbW KOMHTeTOM IEC (M3K) H YTBep~eHa B 1976 ~. 
KaK Me~yHapo~HbJH cTaH~apT IEC 625 Bus. 

B ClliA aHanorHqHan pa6oTa 6bma npo~enaHa HHCTHTYTOM IEEE, 
B pesynbTaTe qero B 1975 ro~y 6bm ony6nHKOBaH ~OKYMeHT .t'IlH~
poBoH HHTep~eHc nporpaMMHpyeMhlX npH6opoB 11 (IEEE Standard 488-
1975)12~B nHTepaType HCnonb3yiDTCH ~HpMeHHOe 0603HaqeHHe ~aH
HOrO HHTep~eHca- HPIB (Hewlett-Packard Interface Bus), a TaK
~e cTaH~apT ANSI Standard MC 1.1. 

KoH~HrypaQHH HHTep~eHca noKasaHa Ha pHc.l. Ka6enb, co~ep
~a~H 16 CHrHanbHbJX UJHH, BbmonH.ReT naCCHBHYID ~YHKQHIO CBH3H 
BbiXO~HUIHX Ha MarHCTpanb npH60pOB TaKHM o'6pa30M, qTo n1060H H3 
HHX MO~eT HBnHTbCH HCTOqHHKOM ~aHHbJX ~H OCTanbHbJX. IlpH 3TOM 
B COOTBeTCTBHH CO CBOHMH HHTep~eHCHhlMH ~YHKQHHMH n1060e YCTPOH
CTBO, npHHHMaiO~ee yqacTHe B o6MeHe ~aHHbWH no MarHCTpanH GPIB, 
MO~eT BhlCTynaTb KaK! 

1/ npH60p - HCTOqHHK HH~OpMaQHH (TALKER), 
2/ npH6op- npHeMHHK HH~OpMaQHH (LISTENER), 
3/ npH60p- HCToqHHK H npH6op- npHeMHHK (TALKER-LISTENER), 
4/ npH6op- KOHTponnep MarHCTpanH (CONTROLLER). 
MHHHManbHaH KOH~HrypaQHH CHCTeM Ha OCHOBe GPIB MO~eT He 

BKniOqaTb B ce6H KOHTponnep MarHCTpanH, O~HaKO B 3TOM cnyqae 
HanpaBneHHe nepe~aqH ~aHHhlX B CHCTeMe EeCTKO onpe~eneHO /Ha
npHMep, OT O~Horo H3MepHTenbHOrO npH60pa K O~HOMy HnH HeCKOnb-
KHM neqaTaiOUJHM YCTp<tjfcTBaM/. -----~ 
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llonHOCTbW BOSMOEHOCTH HHTep~eHCa GPIB peanHSywTCH npH Ha
nHqHH npH6opa-KOHTponnepa /HanpHMep, KanbKYnHTOpa HnH 3BM/, 
cnoco6Horo nporpaMMHO sagaBaTb KoH~HrypaQHW HSMepHTenbHOH 
CHCTe~ H ynpaBnHTb npOQeCCOM HSMepeHHH H npegCTaBneHHH pe
synbTaTOB B peanbHOM BpeMeHH. 

flo ~YHKQHOHanbHOMy HaSHaqeHHw CHrHanbHhle mHHhl HHTep~eHCa 
MOEHO pasgenHTb Ha TpH rpynn~. 

llepBaH rpynna, COCTOHmaH H3 BOCbMH mHH (DIOJ ••• DI08), HC
nonbsyeTCH AnH nepegaqH agpeCOB, gaHHWX, KOMaHg YHHBepcanbHO
ro HaSHaqeHHH H 6aHTOB COCTOHHHH MeEAY npH60paMH, UOAKnwqea
~ K MarHCTpanH. HgeHTH~HKaQHH THna C006meHHH npOHSBOgHTCH 
no COCTOHHHW CHrHana Ha mHHe ATN /"BHHMaHHe"/: aKTHBHOe co
CTOHHHe 3TOrO CHrHana CBHAeTenbCTByeT 0 nepegaqe agpeCOB HnH 
KOMaRA, naCCHBHOe - 0 nepegaqe gaHHhlX MeEAy yCTpOHCTBaMH, pa
Hee onpegeneHHhlMH KaK npH6op-HCTOqHHK H npH60p-npHeMHHK, 

BTopaH rpynna /Hs Tpex mHH/ npegaasaaqeaa AnH sagaHHH Bpe
MeHHOH nocnegosaTenbHOCTH nepegaqu HH~pMaQHH nw6oro THna, 
nocTynawmeH aa mHHhl DIO. CHrHan DAV /".D:aHH&Je ycTaHoBne8hl"/ 
reaepupyeT npH6op-HCToqHHK gaHHhlx, B TO BpeMH KaK cHrHan NRFD 
/"He roToB K npueMy gaHH~"/ H NDAC /".D:aa8hle He npHHHT~"/ s~
pa6aT~awTcH B npH6opax-npHeMHHKax. BpeMeHHaH gHarpaMMa, npu
segeaaaH Ha pHc.2, nOHCHHeT nocnegoBaTenbHOCTb B~a60TKH 3THX 
CHrHanOB npH nepegaqe HH~OpMaQHH OT OAHOrO nepegawmero YCTpOH
CTBa K HeCKOnbKHM npHHHMaWmuM. llepegaqa gaHH~X OCymeCTBnHeTCH 
no npQTOKOny 11 sanpoC-OTBeT 11 aCHHXpOH~ o6pa30M CO CKOpOCTbW 
HaHMeHee 6~cTporo H3 npHHHMawmux yqacTHe B "pasrosope" npu-
6opos-npueMHHKOB. 
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Puc.2. BpeMeHHaH AHarpaMMa nepegaqH gaHHhlX no MarucT
panu GPIB. 
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OcTaJibHbie WHHbi GPIB HcnoJib3YJOTCH ,[IJIH o6~ero ynpasneHHH: 
c6poca B HCXOAHOe COCTOHHHe scex ycTpOHCTB (!FC); nepeAaqH 
CHI"HaJia sanpoca 06CJIYJKHBaHHH (SRQ), Bbipa6aTbiBaeMOI"O B KaKOM
JIH60 npH6ope npH onpeAeJieHHbiX YCJIOBHHX; ycTaHOBKH peJKHMa KOHT
pOJIH HaA pa6oToH npH6opoii TOJibKo co cTOPOHbi MarHcTpanH · (REN); 
o6osHaqeHHH KOH~a MaCCHBa AaHHbiX HJIH HHH~Ha~HH npo~eAYPbl no
HCKa sanpaWHBaiD~ero npepb!BaHHe ycTpOHCTBa (EO!). 

KpaTKO xapaKTepHCTHKH HHTep~euca MO~HO C~OpMyJIHpOBaTb cne

AYJO~M o6pasoM: 
- KOJIHqecTBO nOAKJIIDqaeMblX B Mai"HCTpaJIH npH60pOB - AO 15; 
- KOH~Hrypa~HH CBH3H npH60pOB - JlHHeHHaH HJIH paAHaJlbHaH 

THna "ssesAa"; 
- AJIHHa Mai"HCTpaJIH onpeAeJIHeTCH H3 pacqeTa 2 M Ha OAHO 

YCTPOHCTBO, HO He 6onee 20 M B ~enoM; 
- cKopocTb nepeAaqH - AO I M6auTic Ha orpaHHqeHHoe paccToH

HHe, THnHqHaH CKOpOCTb Ha Mai"HCTpanH MaKCHMaJibHOH ,[IJIH-
Hbl - 250-500 Koal'IT I c I saBHCHT oT npH6opal; 

- sosMo~HOCTH aApeca~HH - 31 aApec AJIH npH6opos-HCToqHHKOB 
H 31 aApec ,[IJIH npH6opos-npHeMHHKOB npH nepBHqHOH loAH0-
6aHTOBOHI aApeca~HH; paCWHpeHHe KOJIHqeCTBa aApecoB AO 961 
AJIH HCTOqHHKOB H npHeMHHKOB COOTBeTCTBeHHO npH paCWHpeH
HOH IAByx6auTosoul aApeca~HH; 

- ypOBHH cHrHanos Ha MarHcTpanH - TTn. 

COTIPRlliEHHE MAfHCTPAnE~ KAMAK H GPIB 

B HeKOTOPbiX pa6oTax /4,5/ OTMeqaeTcH, qTo HHTep~euc GPIB, 
paspa60TaHHblH B nepByiD oqepeAb ,[IJIH npoMbiWJleHHblX npHMeHeHHH, 
cpeAH pacnpOCTpaHeHHbiX HHTep~eHCOB saHHMaeT no CBOHM xapaKTe
pHCTHKaM npoMe~yTOqHoe nOJIO~eHHe Me~y CTPYKTypHO HaH6onee 
npoCTb~H HHTep~eucaMH (RS232C HJIH CCITT V24, BS 4421) H HaH-
6onee cno~Hb~H (KAMAK, FASTBUS H np.). 

Tio cpasHeHHID c nepBbiMH GPIB o6naAaeT TaKHMH npeHM~eCTBaMH, 
KaK I"H6KaH nepeCTpaHBaeMOCTb JlOf'HqeCKHX CBH3eH, 6onee BbiCOKHe 
CKOpOCTHble xapaKTepHCTHKH, B03MO~HOCTb aApeca~HH MHOI"HX HCToq
HHKOB HH~opMa~HH. BTopou rpynne HHTep~eucos GPIB ycTynaeT no 
TaKHM napaMeTpaM, KaK MaKCHMaJlbHOe KOJIHqeCTBO OAHOBpeMeHHO 
~YHK~HOHHPYJO~X Ha Mai"HCTpaJIH YCTPOHCTB, pasMep noneH aApeca
~H H AaHHbiX, B03MO~HOCTH 6noqHOH nepeAaqH AaHHbiX H o6pa60TKH 
sanpOCOB npepb!BaHHH H T.A. 0AHaKO AOCTYnHOCTb TeXHOJIOI"HH H3-
I"OTOBJieHHH npH MaCCOBOM npOH3BOACTBe, HH3KaH CTOHMOCTb H B03-
MO~HOCTb 06~eAHHeHHH npH60pOB CaMOI"O pa3JIHqHOI"O Ha3HaqeHHH 
npH AOBOJlbHO BbiCOKHX 3KCnnyaTa~HOHHbiX xapaKTepHCTHKaX HBJIHIDTCH 
TaKHMH AOCTOHHCTBaMH AaHHOI"O HHTep~euca, KOTOpble npHBJleKaiDT 
~HPMbi,npOH3BOAH~e 3JleKTpOHHOe o60PYAOBaHHe,3TO nOATBep~aeTCH 
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nocTOHH~ pocToM HoMeHKJiaTypbl ycTpoucTB,HMew~x BbiXOA Ha GPIB: 
MYJlhTHMeTpOB, cqeTqHKOB, neqaTa~X YCTpOHCTB, KaJihKYJIHTOpOB, 
AHCnJieHHbiX TepMHHaJIOB H T.A. 

Hx BHeApeHHe B COCTaB 060PYAOBaHHH 3KCnepHMeHTaJihHbiX ~HSH
qeCKHX YCTaHOBOK, OCHa~eHHbiX KOHTPOJ1hHO-H3MepHTeJibHOH annapa
TypOH B CTaHAapTe KAMAK, Bb13BaJIO He06XOA1fMOCTh C09AaHHH ycT
pOuCTB CBH3H MarHcTpaneu KAMAK H GPIB. llposeAeHHe noAo6HbiX 
paspa60TOK 3HaqHTeJ1bHO ynpOCTHJIOCh C nOHBJieHHeM B 1978 I"OAY 
cne~HaJIH9HpOBaHHbiX MHKpOCXeM 60J1hWOH CTeneHH HHTerpa~HH, Bbl
nOJIHHID~X ~YHK~HH KOHTpoJ1Jlepa MarHCTpanH GPIB. 

TaK, HanpHMep, eCJIH AJIH C09AaHHH HHTep~euCHOI"O ysna B MOAY
ne·KAMAK, cnoco6HOI"O pa6oTaTb KaK npH6op-HCTOqHHK H npH6op
KOHTPOJ1Jlep, Tpe6yeTCH 70 MHKpOCXeM MaJIOH H cpeAHeH CTeneHH HH
Terpa~H, TO npHMeHeHHe Cne~HaJIH3HpOBaHHOH MHKpOCXeMN-KOHTpon
Jiepa H 8-pa~pHAHbiX Mai"HCTpaJihHbiX ~OpMHpOBaTeneu-6'~'pOB AJIH 
TeX ~e ~eJieH COKpamaeT KOJIHqeCTBO MHKpOCXeM AO 5 , 

TeM He MeHee HSBeCTHble no ny6JIHKa~HHM 16,7/ MOAYJIH KAMAK -
KOHTpoJ1Jlepbl GPIB npeAcTaBnHIDT co6ou AOBOJlhHO AOporHe H rpo
M03AKHe YCTPOHCTBa C MHKponpo~eccop~ ynpasneHHeM H naMHThiD 
AJIH peanHSaQHH nporpaMMHpyeMOH JlOI"HKH HHTep~euca, llpHMeHeHHe 
nOA06HbiX MOAYJieu AJIH n'OAKJ1IDqeHHH 11HHTeJ1JleKTYaJihHbiX11 npH60pOB 
HOBOI"O nOKOJieHHH, B KOTOpbiX ~e HMe~HCH BCTpOeHHbiH KOHTpon
nep GPIB o6naAaeT Monononh~ npasoM ynpasneHHH STou MarHcT
panhw, HBJIHeTCH HeonpaBAaHHb~ Hs-sa annapaTnou H96biToqnocTH. 
K paspHAY TaKHX npH6opos npHHaAJieJKHT, B qacTHOCTH, H rpa~H
qecKaH CHCTeMa TEKTRONIX-4051. llosToMy QenhiD onHCbiBaeMou SAeCh 
paspa60TKH HBJ1HJ10Ch COSAaHHe IIpOCTOI"O no KOHCTpyK~HH MOAYJIH 
KAMAK c ~YHK~HHMH npH6opa-npHeMHHKa H npH6opa-HcToqHHKa, a 
TaK~e nOAIIporpaMM npo~eccopa rpa~HqeCKOH CHCTeMN, o6ecneqHBaiD
~X BBOA-BbiBOA AaHHbiX H o6pa60TKY npepb!BaHHH CO CTOpOHbl Ma
I"HCTpaJIH KAMAK. B To ~e speMH AaHHaH paspa6oTKa nossonHeT HC
noJih30BaTh npo~eccop rpa~HqecKou CHCTeMN KaK qacTh ceTH 3BM, 
conpHraeMbiX qepes annapaTypy KAMAK. 

C~yKTypHaH cxeMa MOAYJIH, HMewmero no cne~H~HKa~HH nB3 
OIUIH 7 WH~P HTIM-552, npeACTasneHa Ha pHc.3. B norHKe pa6oTbl 
MOAYJIH, nOAKJIIDqaeMoro qepes nepeAHIDID nanenh K MarHCTpanH GPIB, 
yqacTBYJOT see ee CHrnanbl sa HCKJIIDqenHeM cHrnana REN. 

B HCXOAHOM COCTOHHHH nocne BKJIIDqeHHH nHTaHHH HJIH nporpaMM
HOI"O c6poca, B Mai"HCTpaJihHblX WHHHbiX ~OpMHPOBaTeJIHX Bbi6HpaeTCH 
HanpaBJieHHe BBOAa HH~pMa~HH B OIIHCbiBaeMOe yCTpOHCTBO, qT06bl 
KOHTPOJ1Jlep GPIB Mor nporpaMMHo ycTaHaBJIHBaTh nw6ou HS ABYX 
peJKHMOB pa60Tbl nocpeACTBOM Bbl,ll;aqH Heo6XOAHMOI"O aApeca Ha WHHbl 
DIO H aKTHBHsa~HH CHI"Hana ATN. CpasHeHHe nporpaMMHo saAaBae
MNX H na6HpaeMbiX BHYTPH MOAYJIH Ha nepeKJ1IDqaTeJIHX aApecoB, co
OTBeTCTBYJOWHX HOMepy YCTpOHCTBa 10 .:S N9 <£.,301, npOH9BOAHTCH B ce
JieKTOpax aApeca. 
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PHc,3. CTpyKTypHan cxeMa MOAYfiR CBR3H MarHCTpaneH. 

····'·'· SLSZ 
Q,l 

HanpasneHHe BbiBOAa HH.PopMa~HH BbJ6HpaeTcn nocne nepeBOAa 
MOAYfiR B peJKHM 11npH6op-HCTO'IHHK 11

, OCYJQeCTBnHeMOrO KOHTponnepoM 
GPIB B ABYX cnyqaHx: 

I I AnR npHeMa AaHHbJX, 3aHocHMbJX c MarHcTpanH KAMAK s 8-pag
PHAHbiH perHcTp AaHHbJX /no nporpaMMe/; 

2/ AnH ttTeHHH no cHrHany SRQ cn)7Ee6Horo 6aATa npepbJBaHHn H3 
APYroro 8-pa3pHAHOro perHCTpa c ~enbiD onpeAeneHHH HOMepa 
ycTpOHCTBa, Bbi3Basmero Bblpa60TKY SRQ H ee npHttHHY. 

0CHOBHb~H 3neMeHTaMH MOAYfiH HBfiHIDTCH llJopMHpOBaTenH Tpex 
cHrHanos CHHxpoHH3a~H GPIB, ynpasnniD~e nepeAatteA no npoToKo
ny 11 3anpoC-OTBeT11 AaHHbJX, aApeCOB, 6a8Ta npepb!BaHHH H KOMaHA 
c6poca peJKHMa npH BBOAe ("acceptor handshake") H BbiBOAe("source· 
handshake") HH!lJopMa~HH. B 3THX liCe .PopMHposaTennx Bblpa6aTbiBaiDT
cn CHrHanbl, Heo6XOAHMbJe AnH CHHXpOHH3a~HH tiTeHHH-3aOHCH AaH-
HbiX CO CTOPOHbl MarHCTpanH KAMAl<, a TaKliCe CHrHanbl OWH6KH, 0mH6-
Ka npH BbiBOAe HHcPOpMa~H H3 MOAYfiH B peliCHMe 110pH60p-HCTO'IHHK 11 

yxasbmaeT Ha cocTonHHe OAHOspeMeHHoro sos6yli(AeHHH WHH NRFD H 
NDAC. 0WH6Ka npH BBOAe HH«PopMa~H s peliCHMe "npH6op-HcTottHHK 11 

cPOpMHpyeTCH B TOM cnyqae, eCnH BpeMH Oli(HAaHHH KOMa~ tiTeHHH 
c MarHcTpanH KAMAK, Heo6XoAHMoA AnR sasepmeHHR ~Kna GPIB,npe
s~aeT BenHtiHHy perynHpyeMOH noTe~oMeTpOM SaAepliCKH (T,H, 
"watch dog"). · 
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Bb!Aatta H3 MOAynn Ha mHHY SRQ ganpoca o6cnYJKHBaHHn npoHsso
AHTCH nH60 aBTOMaTHtteCKH npH nonsneHHH niD60H H3 OWH6oK, nH6o 
nporpaMMHO no KoMaHAe KAMAK. llporpaMMHan reHepa~n SRQ npeA
nonaraeT npeABapHTenbHYID sanHcb c MarHcTpanH KAJUlli S-paspHAHO
ro KOAa npHttHHbl ganpoca B COOTBeTCTBYID~H perHCTp*, 

B ~enoM ynpasneHHe pa6oTOH ycTpOHCTBa c MarHCTpanH KAMAK 
ocy~ecTsnneTcn Ha ocHosaHHH nporpaMMHoro aHanH3a ero cTaTyca, 
nOPHAOK ttTeHHH KOTOporo Ha WHHbl AaHHbiX cneAYID~H: 

peliCHM npHeMa AaHHb~ (LISTENER) ••••••••••••••••••••• RIO, 
roTOBHOCTb npHeMa AaHHbJX (DAV=I) ••••••••••••••••••• R12, 
peliCHM nepeAattH AaHHbiX (TALKER) •••••• , , • • • • • • • • • • • . • R 13, 
oWH6Ka GPIB s peliCHMe nepeAattH AaHHblx ••••••••••••••• Rl4, 
coc TORHHe WHHbJ NRFD B peJKHMe nepeAattH AaHHbiX. • • • • • • R IS, 
nepeAaHHbJe AaHHbJe npHHHTbJ KaKHM-nH6o 
npH6opoM-npHeMHHKOM. • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • R 16. 

B MOAyne HCnonb3YIDTCH cneAYID~e KOMaHAbl KAMAl<: 
N·A(O)· F(O) 

N·A(O).F(I) 
N.A(O). F(9) 
N.A(O).F(I6) 

N·A(O)·F(I7) 

N.A(O).F(2S) 
N ·A(O) ·F(27) 

z 

ttTeHHe AaHHbiX: 
Ha WHHbJ R I ••• R8 - 6aATa AaHHb~; 
Ha WHHY R9 - npH3HaKa nocneAHero 6aATa 
AaHHb~ B peliCHMe npHeMa; Q= I , X= I . 

ttTeHHe cTaTyca; Q=l, X=!. 
C6poc B HCXOAHOe COCTOHHHe, X=), 
3anHcb B perHCTP AaHHb~: 

c WHH WI ••• W8 - 6aATa AaHHbJx; 
c WHHbJ W9 - npHsHaKa nocneAHero 6aATa 
AaHHblx B peliCHMe nepeAattH; Q=l, X=l. 

3anHCb B perHCTp 6aHTa npepbJBaHHH C WHH 
WI I ••• Wl4, Wl6; Q=l, X=l. 

- reHepa~Hn SRQ, X=l. 
- YCTaHOBKa aKTHBHOro 3HatteHHH CHrHana 

s peliCHMe nepeAattH AaHHbJX, X= I • 
- c6poc B HCXOAHOe COCTOHHHe, 

DAV 

llpeAYCMOTpeHa TaKliCe B03MOliCHOCTb HCnOnb90BaHHH CHrHana L 
MarHCTpanH KAMAl< AnH CHHXpOHH3a~HH tiTeHHH-3anHCH AaHHbiX /pHc.3/. 

MoAYfib HITM-SS2 BblnonHeH Ha MHKpocxeMax cepHH KISS, KS3-,-,--
KS89 H KoHCTPYKTHBHo o«PopMneH B ntteAKe eAHHHttHOH WHPHHbl KAMAK 
/17,2 MM/. lloTpe6neHHe ToKa c mHHbl +6 B- 1,3 A. 

*Ann npaBHnbHOH HAeHTHcPHKa~H YCTpOHCTBa, Tpe6YID~ero o6cny
liCHBaHHH, B 7-A pa3pHA 6aATa npepb!BaHHH aBToMaTHtteCKH SaHOCHT
CH 11 111

• 
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YTIPABflEHHE fPA~HqECKO~ CHCTEMOfi TEKTRONIX-40SI 

CHCTeMa 40SI, BXOAH~aH B CeMeHCTBO npH60pOB cepHH 40S0 WHp
Mhl TEKTRONIX /CWA/, nBnHeTCH KoMnaKTHhlM HaCTOnbmMM B~HcnHTenb
Hb~ KOMnneKCOM, o6naAaiD~M WHpOKHMH B09MO~HOCTHMH onepaTHBHOH 
o6pa6oTKH AaHHMX c rpawnqecKHM npeAcTasneHHeM pesynbTaToB s~
qucneHHH 191 • 

0CHOBHhlM 9neMeHTOM CHCTeMbl HBnHeTCH ee npo~eccop. K BHyT
peHHeH npo~eccopHOH MarHCTpanH HenocpeACTBeHHO DOAKnroqaroTCH 
DOCTOHHHOe sanOMHHaro~ee YCTpOHCTBO /ll3Y/ H onepaTHBHOe sanOMH
Haro~ee ycTponcTBO /03Y/ c pa6oqeft o6nacTbro 8 K6anT, pacmupHe
MOH AO 32 K6anT, a TaK~e co6cTBeHHhle nepuwepHHHhle ycTponcTsa: 
KnaanaTypa, AHCnneu Ha sanoMHHaro~en Tpy6Ke, HaKonnTenb HHwop
Ma~H KaCCeTHOro THna Ha MarHHTHOH neHTe C eMKOCTbW AO 
300 K6aHT. 

CBH9b CHCTeMW C BHeWHHMH nepnwepHHHhlMH ycTpOHCTBaMH o6ecne
quaaeT ee ocHa~eHHe MarncTpanbHhlMH aAanTepaMH HHTepweuca.GPIB 
H nocneAoBaTenbHoro HHTepweuca RS232C. 

XapaKTepHOH OC06eHHOCTbW CHCTeMW HBnHeTCH Hanuque annapaT
HO sanucaHHOH B ll3Y nporpaMMW - HHTepnpeTaTopa ("firmware") 
HS&!Ka BhlCOKoro ypoBHH BASIC, ucnonbsyeMoH npo~eccopoM AnH B&l
nonHeHHH nro6hlX Onepa~HH B CHCTeMe, B TOM qucne H AnH BBOAa
BhlBOAa. 3To o6ecnequsaeT npeAenbHyro npocTOTY npo~ecca noAro
TOBKH nporpaMMHOrO o6ecneqeHHH KOMDneKCa H YA06CTBO 06~eHHH 
c HHM qenoseKa. 

B qacTHOCTH, nporpaMMHpoaaHHe BBOAa-B&IBOAa AaHH&IX qepes Ma
rncTpanb GPIB AnH HecTaHAapTHhlX BHemHHx ycTpOHCTB, ocy~ecT

BnHro~x nepeAaqy AaHHhlX He B wopMaTe KOAa ASCII, CBOAHTCH K 
ncnonbsoaaHsro AByx HHCTPYK~HH npHMoro AOCTyna: WBYTE ("Write 
Byte") H RBYTE ("Read Byte"). lloAo6HaH 11HHTenneKTYanbHOCTb11 

npu6opa HapHAY C oqeBHAHhlMH AOCTOHHCTBaMH HMeeT HeAOCTaTOK: 
OTCYTCTBHe anbTepHaTHBHOH B09MO~HOCTH nporpaMMHpOBaHHH BBOAa
BbWOAa 6es o6pa~eHHH K HHTepnpeTaTopy BASIC He nossonneT non
HOCTbro ucnonbsoaaTb cKopocTH&Ie xapaKTepHCTHKH HHTepwenca GPIB. 

Hn~e npHBOAHTCH aapnaHTM TeCTOBb~ nporpaMM npo~eccopa rpa
wnqecKou CHCTeMW, BblllOnHHro~ero WYHK~HH KOHTponnepa GPIB, H an
ropHTMhl ynpasneHHH MOAyneM HMTI-SS2 c MarncTpanH KAMAK AnH K~
AOro pe~Ma pa6oT&I MOAYnH Ha nHHHH c cucTeMou TEKTRONIX-40SI. 

Pa6oTa MOAYnH CBH9H B pe~e 11npH6op-npHeMHHK 11 

llpOCTeftmaH TeCTOBaH nporpaMMa BhlBOAa nocneAOBaTenbHOCTH 
queen H9 naMHTH rpawnqecKOH CHCTeMhl B MOAYnb CBH9H HMeeT cne
AYW~H BHA: 
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100 INIT 
110 REM Send a primary listen address for device, e.g.No.6 
120 WBYTE@ 38: 
130 REM Write data bytes 
140 WBYTE 17,SI,8S,II9,170 
ISO REM Assert the EOI line 
160 WBYTE -2SS 
170 REM Issue the "UNLISTEN" command 
180 WBYTE@ 63: 
190 GO TO 110 
200 END 

BapnaHT anropHTMa ynpasneHHH MOAYneM HMTI-SS2 c MarncTpanu 
KAMAK a pe~HMe qTeHHH AaHH&IX npnBeAeH Ha puc. 4. 

CKopocTb nocTynneHHH HHwopMa~HH B AaHHOM pe~e MO~Ho onpe
AenHTb 9KcnepHMeHTanbHO no ~HKny aKTHBHsa~HH CHrHana DAV KOHT
ponnepoM GPIB B npo~ecce BhlnonHeHHH onepaTopa 140. llpu Henpe
p&IBHou reHepa~HH KOMaHAbl qTeHHH F (0) C MaKCHManbHO B09MO~HOH 
qaCTOTOH /6es nposepKH COCTOHHHH MOAYnH/ AnHTenbHOCTb ~HKna 
DAV pasHa I Me. 

OqeBHAHO, qTo 9TO speMH AO~Ho ysenuquaaTbCH npu WYHK~Ho
HHpoaaHHH annapaTyphl KAMAK no nonHOMY npHBeAeHHOMy anropHTMy, 
OAHaKO AnHTenbHOCTb nporpaMMHOro aHanHsa B ey~eCTByro~x KOHT
ponnepax KAMAK Ha 1-2 nopHAKa MeHbme AnHTenbHOCTH yKasaHHoro 
~HKna GPIB. llosToMy cKopocTb npneMa AaHH&IX a pe~Me "npu6op
npneMHHK11 cneAyeT cquTaTb npnMepHo paBHOH I K6anT/c. 

Pa6oTa MOAYnH cs~sH B pe~Me "npu6op-ncToqHHK11 

TecToBaH nporpaMMa BBOAa AaHHhlX a naMHTb rpawuqecKoft cuc-
TeM&I MO~eT 6hlTb nOCTpoeHa cneAyro~M 06pasoM: 

100 INIT 
110 REM Activate interrupt facility on the last byte 
120 ON EOI THEN 190 
130 REM Send a primary talk address for device, e.g. No.6 
140 WBYTE @70: 
ISO REM Read data bytes 
160 RBYTE X,Y,Z 
170 PRINT X,Y,Z 
180 GO TO 160 
190 REM Issue the "UNTALK" command 
200 WBYTE @ 9S: 
210 GO TO 130 
220 END 
llpu BhlllonHeHHH onepaTopa 160 nepeMeHH&~ X,Y,Z npucaausaroTcH 

qucnOBhle 9HaqeHHH, COOTBeTCTByro~e AeCHTHqHb~ KOAaM nocneAOBa-
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PHc.4. AnropHTM qTeHHH AaH
'iibiXB pelKHMe "npH6op-npHeM
HHK11. 

PHc.5. AnropHTM sanHCH AaH
'iibiXB pelKHMe"npH6op-HcToq
HHK11 • 

TenbHO nOCTynaiD~X H3 MOAYnH CBH3H 6aHTOB AaHHhlX. Ann KOHTpo
nH nepeAaqH 3TH 3HaqeHHH BMBOAHTCH Ha 3KpaH AHCnnen. 

MaKCHManhHO B03MO~an CKOpOCTb sanHCH onpeAenneTCH no QHKny 
aKTHBHSaQHH cHrHana NRFD KOHTpo~epoM GPIB. AnHTenhHOCTh QHK
na NRFD npH HenpepMBHOH reHepaQHH xoMaHAM sanHCH F(l6) KOHT
po~epoM KAMAK paBHa 1,7 Mc, qTo cooTBeTCTByeT cxopocTH 
0,59 K6aHT/c. 

AnropHTM ynpaBneHHH MOAYneM HMTI-552 c MarHcTpanH KAMAK 
B pelKHMe "npH6op-HcToqHHK 11 npHBeAeH Ha pHc.5. BosMOlKHhl aCHHx
POHHbifi H CHHXpOHHMH BapHaHTbl 3anHCH. B nepBOM cnyqae aKTHBH-
3aQHH CHrHana DAV npoHSBOAHTCH nporpaMMHo Ha ocHoBaHHH aHanH
sa CTaTyca MOAYnH. Bo BTOpOM BapHaHTe B nporpaMMy BBOAHTCH 
saAeplKxa, saBeAOMo npeBhlWaiD~aH ~HTenhHOCTh QHKna NRFD, a re
HepaQHn DAV oc~eCTBnneTcH B MOAYne aBTOMaTHqecKH B MOMeHT 
rOTOBHOCTH rpa~HqeCKOH CHCTeMM K npHeMy AaHHMX. 
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06pa6oTKa sanpoca npepMBaHHH, BMpa6aTMBaeMoro MOAyneM CBH3H 

CTpyKTypa TecTOBOH nporpaMMbi o6pa6oTKH sanpoca npephlBaHHH 
SRQ HMeeT cneAYID~fi BHA: 

100 !NIT 

110 REM Activate interrupt facility on SRQ 
120 ON SRQ THEN 1980 

MAIN PROGRAM - - - - - - - - -

1980 REM Serial Poll device requesting service 
1990 POLL M,W; 6 
2000 GO TO M OF 3000 

3000 REM Service routine for device No.6 
3010 PRINT M,W 
3020 RETURN 

4000 END 

llpH noHBneHHH SRQ npoHSBOAHTcn nporpaMMHMH nepexoA K onepa
Topy, OC~eCTBnHID~eMy nOHCK no 3aAaBaeMOMy CnHCKy aApeCOB 
YCTpOHCTBa, Bhl3BaBruero sanpoc /B AaHHOM cnyqae B CnHCKe OAH0-
3HaqHo YKa3aHO YCTpOHCTBO ~6/. lloAnporpaMMa 06Cny)J(HBaHHH npe
pbmaHHH COCTOHT H3 onepaTopa, OC~eCTBnHID~ero BhlBOA HOMepa 
YCTPOHCTBa H AeCHTHqHoro KOAa 6aHTa npephlBaHHH Ha 3KpaH AHCn
neH. 3KcnepHMeHTanbHo H3MepeHHoe BpeMH peaKQHH npoQeccopa rpa
~qecKofi CHCTeMM Ha npepbJBaHHe COCTaBnHeT BenHqHHy DOPHAKa 
I Me. 

3AK.JTI:Jl!EHHE 

AKTyanbHOCTb paspa6oTKH MOAYnH CBH3H ABYX CTaHAapTHbiX Ma
rHCTpanei{ onpeAenHeTCH TeM, qTO HHTep~efic ~H DpH60pOB C 116HT
napannenbHOH, 6afiT-nocneAoBaTenhHofi" nepeAaqefi AaHHbiX B HacToH
~ee BpeMH HaqHHaeT nonyqaTb pacnpOCTpaHeHHe B CCCp/10/• 

ABTop cqHTaeT CBOHM AonroM BbipasHTb 6naroAapHOCTb A. H.Mopo
soBy, ,[I.A.KHpHnnoBy H B.A.CMHPHOBy sa noMePlKKy pa6oTbi H no
neSHbie KOHCYJibTaQHH. 
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PyKOIIHCb IIOCTynHJia B H3AaTeJibCKHH OTAeJI 
21 asrycTa 1981 roAa. 

E~HMOB n.r. MOAYJib CBH3H Mai'HCTpaJieH KAMAK 10-81-571 
H GPIB (IEEE 488) AJIH ynpaBneHHR rpa~~eckoH cacTeMoH 
TEKTRONIX-4051 

ilpHBOAJ{TCJ'l KpaTkHe xapaKTepHCTHl<H C'taHA8.PTHOI'O HHTep~eHca 
CB113H H3MepHTE!Jll>HhlX npa6opOB C OH1'-napaJIJieJil>HOH, 6aHT-nOcJie
AOBa1'eJib~OH nepeAaqeH HH~opMa~ /cTaHAaPT IEEE 488/ H onpe
AeJinJOTCH B03MO:te:H0CTH ero IIpHMe~eHHH B 3KCnepaMeHTaJibHOH TeXHH
Ke. ~aeTCR onacaHHe MOAYJil'l KAMAK /THn MnM-552 no Knacca~HKa~HH 
llB3 OIDI:H/, Bhlnomuno~ero H8. HaracTpanH IEEE 488 ~YHK~H npaeMHo
nepeAaJO~ero YCTPOHCTBa. MOAYJib 6~ paspa6oTaH AJIH BKJIIOqeHHR 
a cocTaB annapaTYPhl ~saqecKbH ycTaHOBKH OHHH BHC-2 MHKporrpo
~eccopaoii rpa~aqecKOH catTeMhl TEKTRONIX-4051, acnoJih3yeMOH AJIR 
o6pa6o'I'KH H npeACTaBJieHan 3KCnepaHeHTaJibHhlX AaHHhlX. ITpHBOAHTCH 
BapaaHThl TeCTOBWX nporpaMM rp~aqeCKOH CHCTeMhl AJIR rrpoBepKH 
HHTepcpeHca, .a T8.KJKe COOTBeTCTBYJOIIJ;He aJII'OpHTMhl ynpaBJieHHH MOAY
JieM c MaracTpaJIH KAMAK. 

· P~t'SoTa BbJIIOJIHeHa B lla6opaTopaH BhlCOKHX sHeprHH OM5JH. 

Coo&leHMe 06-..eAMHettHOro MHC:TMTYTa IIA8PHMX Mcc:neAOiaHMA. AY6tta 1981 

Efimov L.G. The Interface between the GPIB 10-8)-571 
(IEEE 488 Bus) and the CAMAC Dataway for the TEKTRONIX-4051 
Graphic System Driving 

A single-width CAMAC module that provides the interface 
between a CAMAC system and the General Purpose Interface Bus 
(GPIB, IEEE Standard 488) is described. The Interface Module 
functions as a GPIB TALKER or LISTENER and can be used in any 
system that contains a GPIB CONTROLLER. The Module has been 
primarily designed for the TEKTRONIX-4051 Graphic System con
nection. The interface considered allowed one to use the Graphi 
System as a part o' a physical setup equipment for an experi
mental data handling and display. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1981 

ITepeBoA O.C.BaHorpaAOBOH. 


