
r6"r·6 

H.B.rop6YHOB, A.r .KapeB, 

~PARBEP BETBH 

~JIH 3BM THnA IBM.PC/XT 

CDDa.I.MI 
Da'IAMIIIIDrD 

M.CIMIJII 
IAlPIWI 

MCCIIADII.M. 
AJa.1 

Pll-87-521 

B.XaJlac 

KAMAK 

1987 

http:CDDa.I.MI


,I' 

"~ 

l'·l 

"\ 

,~ 

I 

1\ li 
'~ 

"r' 

'~r 

.('I,fl t·"lk,ll 

'. 'li., 
I ,'~ .I}~ •,I ~ 

"} ,....I~l 
'\ ~ 

,t 

,,~, 

~~.... 1 

xi s ~ 
~ ~';r ~1! 

1\ 'l 

" 'LI 
j ,;~ 

'tl. 
II 

':, 
,

I,' 

, 
1) ;f. ,! 1 " 

~ l 

r ~,'!' 

., ,,", l~'~:;' 
j" lo, \ 

,., • ~ .i " 

\ "I ",1\" 

" 

.1" 

fi' 

I 
li" 

'~,:~ 

\ 

li 

.,{ 

']J \!( 

'V ,I 111,1", 

f.," I ,O, fI" 

4'1., 
, I{ 

',\,.; 'f 

f 

~Il 

) 

' .., 
\	 ,,1' • ~~ I"f n, {~.'	 "" " 

, ..	 1 ~,I; 

:'l,} 
'I ~ "j" I 

~, ' , \~ )."1'1 «'~" 
'} l' ~ I /(,

Ilc 
u " ~ >I, I 

!' l	 :Ih, .1",f h 
·11,\ 1.\ ~I 

" 
~It~li, ~':" "}J~}\. \	 '{I{ Co~epweHCTBOBaHHe BbI4Hcm1TenbHO~ 

<, 

T~H'cpeACTB	 ucnone>" 'fi' vr t' 
I	 " J:r "! I. ~,,,,,k (~.

~\ •.,(flr, 3yeMo~ B COCTaBe 3Kcnep~MeHTanbH~X YCTaHOBOK, 4a~e Bceror.. ' flt"; .t:~t I' 
I' ~~,	 , ~~ \~ '\ "':.: l .• , l f ..fI1.jo 

npo~CXOA~T np~ BHeApeH~~ 38M HOB~X T~nOB ~ coaAaH~~ aAeKBaT
h' I ~ !,J " ,f,. l/'\l 

'.f , ,t}~I ,	 ~ &, "rl~ If \ l'

·~'l ~~ r ~i:~t	 Ir 
~\f./'1< , 'I. '1, t. '! H~X ~M annapaTH~X cpeACTB opraH~3au~~ C~CTeM c60pa AaHH~X.
 

~ I I. 
I 

p t)
'('l"" \\}' ,1
 

l,'!11 

.\ I i" \.	 C nOflBneH~eM nepcoaens aax 3BM r una IBM-PC/XT ~ aHanor~4HblX/:~~ 

./ ;" ,: ", ' I,	 I" 
\, "	 ,I' \:1 '. ~ 1',. y,f 't' ~M InpaBeu-16" B03H~Kna nOTpe6HOCTb B p aaoafio r xe armapa r ypul' 

l'(	 'l "~~~ 

CBfl3~ C C~CTeMO~ KAMAK, 4TO n03BonfleT ~cnonb30BaTb 3T~ 38M 
I·"....,	 t' ~J r t~i'" 
\,)1{~ ,; t , II I 

1'" lll,• v"
'I' 

Anfl C03AaH~fl 3neMeHTOB C~CTeM c60pa AaHH~X, opraH~3a~~~ pa
rrl,t 

I	 I ., I'1f~~{ft 
1~ I~ ~	 604~X MeCT Anfl npOBepK~, HanaAK~ ~ ~ccneAOBaH~~ 3Kcnep~MeH;..' 
.l~~~, :rI,	 ,1 \ '\: ~r j,J! ,~ll,; 'f .l 

). ~ '~" .1" " • TanbHoro 060PYAOBaH~fl, 06pa60TK~ nocTyna~~e~ ~n~ HaKonneH
'" .. 'h 1 

1•	 

HO~ paHee ~H$opMa~~~, B~3yan~3a~~~ pe3ynbTaToB 06pa60TK~ 
, 

li I i '.. ~i. I/ l

l 
'( \11 T~n. 

11 11. 
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O O	 0.6MeH no nocTOHHHOMY ajrp e cy , CHHxpOHH3a~HH p,paH

BepOM, OKOHqaHHe Ha Q = O Ha Hep,eHcTBHTenbHwe 

zrannuc . 

O O	 06MeH no nOCTOHHHOMY anpecy, CHHxpOHH3a~HH no 

Q = 1, OKOHQaHHe no HCqepnaHH~ CqeTqHKa cnOB. 

1 O 06MeH p,aHHWMH no nOCTOHHHOMY ap,pecy, CHHxpOHH3a

l ~HH no LAM, OKOHQaHHe no Q = O Ha Hep,eHcTBHTenb
I 

Hwe naHHwe. 
·.l"'" 

O O 06MeH no MHorHM ap,pecaM, CHHxpOHH3a~HH p,paHBepoM, 

OKOHQaHHe npaHBepoM no p'~CTH~eHHH KOHeqHOrO ap,
1,•. 

ti)/'''; peca HnH 3BM npH HCqepnaHHH CQeTqHKa cnOB. llaH
'I l 

1 Hwe neHcTBHTenbHw npH Q = 1 H X = 1. 
'1 
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TIpoAOJI)l(eHHe Ta6JIHI.J;bl 1 

O I - 06MeH no MuorHM aApecaM, CHHxpOHH3aI.J;HH ApaHBepoM, 
OKOHqaHHe ApaHBepoM no gocTH)l(eHHH KOHeqHOrO aApe
ca HJIH 3BM npa nc-reprtaaaa CqeTqHKa crron . Ilannsre 
AellCTBHTeJIbHbl B cnyxae X = 1. 

O - 06MeH no nOCTOHHHOMY anpe cy B p aanaxrrsrx KpeHTax, 
CHHxpOHH3aI.J;HH ApaHBepoM, OKOHqaHHe ApallBepoM no 
AOCTH)l(eHHH KOHeqHOrO aApeca HJIH 3BM npH HCqepna
HHH CqeTqHKa enOB. 

- 06MeH no MHorHM aApecaM B HeCKOJIbKHX KpellTax BeT
BH, CHHxpOHH3aI.J;HH ApaHBepoM, @KOHqaHHe ApaHBepoM 
no AOCTH)l(eHHH KOHeqHOrO aApeca HnH 3BM npH HCqep
naHHH CqeTqHKa cnOB. 

npH B3aHMoAe~cTBHH c 3BM Apa~Bep BeTBH Ba-pC AewH$pyeT 
HHCTPYK4HH ABYX THnOB: o6pa~eHHe K naMRTH H K 06naCTH BBOAa/ 
BbIBOAa. Ilepaue Hcnonb 3YlOTCR A,r:JR 3aAaHHR <t>YHt<~HH I<AMAK H aA
peca MOAynR B Kpe~Te, BTop~e - AfiR opraH~3aUHH 3anHCH HnH 
C4HT~BaHHR AaHH~X, KOHTponR H ynpaBneHHR. npH nOAKnlO4CHHH 
Apa~Bepa B 3BM B~AenReTCR 06naCTb naMRTH o6beMoM 512 6a~T, 

3anHCb HH$opMa~HH B KOTOPYIO B~3~BaeT o6pa~eHHe K MOAynlO B pa
Hee onpeAeneHHOM Kpe~Te. OAHoBpeMeHHo c 3THM onpeAenReTCR 
<t>YHK~HR KAMAK, pe>t<HM paõoru H 3anYCKaeTCR onepauaa B BeTBVI. 
Ha3Ha4eHHe KOHK~eTH~X pa3pRAoB npOCTpaHCTBa aApeCOB H AaHH~X 

npHBeAeHO Ha pHCYHKe. 
06naCTb aApeCOB BBOAa/B~BOAa, ~cnonb3yeMaR AnR ynpaBneHHR 

pa60TO~ Apa~Bepa BeTBH, 06ecne4HBaCT" AocTyn K 0AHHHaA4a TH 
BOCbMH6HTHblt.., pen1CTpaM H <t>OpMHpOBaHHe CHrHanOB BZ H BG B Ma
rHCTpanH seTBH. ~opMaT perHCTpOB H Ha3Ha4eHHe aApeCOB BBOAa/ 
BblBOAa npHBeAeHO B r aõnuue 2. 

AR A7	 A6 AS A4 A3 A2 A1 AOAddresa I ---, n,_- + , I I ,., I 

N16 Na N4 N2 N1 AS A4 A2 A1 

D7 D6	 D5 D4 D3 D2 Dl DOData t t t t f I I 

M4 M2	 M1 F16 Fa F4 F2 F1 

Hcnonb30BaHHe npOCTpaHCTBa aApeCOB H AaHHb~ npH 
AeWH~paI.J;HH ApaHBepOM BeTBH B,D-PC HHCTPYKI.J;HH 06
pa~eHHH K naMHTH. 

2 

Ta6nHI.J;a 2 

AApec ~opMaT perHCTpa Ha3HaqeHHe perHcTpa 

,D7 )::(6 ,Ds ,D4 ,D3 JI,2 ,DI ,DO 

FDFF - C7 C6 CS C4 C3 C2 CI	 garrHcb aApeca KpeHTa 

FDFE W08 W07 W06 WOS W04 W03 W02 WOI	 s anacs 1-8 6HTOB AaHHblX 

FDFD WI6 Wls WI4 WI3 WI2 Wll WIO W09	 3arrHCh 9-16 6HTaB AaH
nsrx 

FDFC W24 W23 W22 W21 W20 W19 WI8 W17	 3arrHCb 17-24 6HTOB 
AaHHbIX 

FDFB R08 R07 R06 ROs R04 R03 R02 ROl	 qTeHHe 1-8 6HTOB AaHHbIX 

FDFA RI6 RIS Rf4 R13 R12 Rll RIO R09	 qTeHHe 9-16 6HTOB AaH
HblX 

FDF9 R24 R23 R22 R21 R2a RI9 RI8 RI7	 qTeHHe 17-24 6HTOB 
AaHHblX 

FDF8 - TB7 T66 TBs TB4 TB3 TB2 TBl	 coxpaHeHHe COCTOHHHH 
TaHMHpYWmHX CHrHaJIOB 
BTBI-BTB7 

FDF7 BX - BB BD - BT TO BQ cTaTycHwH perHCTp 

FDF6 MBT MBD MBX !-ITa KA8 KA4 ,KA2 KAI	 3arrHCb KOHeQHOrO cy6-· 
aApeca H MaCKH rrpe
pbIBaHHH 

FDFs KC4 KC2 KCl KN16KN8 KN4 KNI KNI	 3anHCb KOHeqHOrO aA
peca KpeHTa H MOAYJ1H 
B HeM 

FDF2	 ~opMHPyeT cHrHan BZ 

FDI: I	 $opMHpyeT CHI'HaJI BG 

HH>t<e npHooAHTCR nOAPo6Hoe onHcaHVle Ha3Ha4eHHR KOHKpeTH~x 

pa3pRAqs pRAa perHcTpoB: 
FDFF - aA~ee Kpe~Ta 3anHC~BaeTCR B n03H~KoHHOM KOAe. B OAH

H04HOM pe>t<HMe B03MO>t<Ha aApeca4HR HeCKOfibKHX Kpe~ToB 

oAHoapeMeHHo. npH 3aAaHHH 6no4Horo pe>t<HMa MomeT 6~Tb 

aApecoBdH TonbKO OAHH KpeHT. 
FDFE 7	 FDFC - TPH perHCTpa Hcnonb3YlOTCR AnR npeABapHTenbHO~ 

3anHCH HH~opMal~HH, npeAHa3Ha4eHHOH AfiR nepeAa4~ 

B MOAynb. 

3 



FDFB + FDF9 - TpH peracrpa npeAHaSHa4eHbl AnR aanuc« ltlH$OpMa
~ltlltl, C4ltlT~BaeMO~ ltl~ MOAynR B Kpe~Te. 

FDF8 - perltlCTp ltlCnOnbsyeTcR AnR sanltlCltl ltlH$OpMa~ltlltl o COCTORHltlltl 
Ta~Mltlpy~~ltlX CltlrHanOB BTBI-BTB7. 

FDF7 - CTaTYCH~~ perltlCTp ltlCnOnbsyeTcR AnR perltlCTpaijltlltl cneAY~
~ltlX CltlrHanOB: OTBeTW Q H X, nOnY4eHHWe npltl BWnOnHeHltlltl 
nocnenaeã onepauan B ae r aa , COAep)\{aTCR B paapanax BQ 
ltl BX, aanpoc Ha npepueaaue OT se r aa $ltlKCí-1pyeTcR B paa
pRAe B,L:l, paSpRA BB YCTaHaBnltlBaeTCR B "1", ecnltl onepa
4ltlR B BeTBltl He saBepweHa, npltlSHaK Bi YCTaHaBnltlBaeTCR 
npltl B~nOnHeHltlltl onepa4ltlltl B BeTBltl B 6no4HoM pe*ltlMe, 
paapan TO YCTaHaBnltlBaeTCR B "1 11 npltl npeBblWeHltlltl nltlMltlTa 
BpeMeHltl Ha B~nOnHeHltlltl Onepa4ltlltl B BeTBltl. 

FDF6 - paspanu MET, MBD, MBX ltl MTO oôecnevaaaor , npa YCTa
HOBKe B 110", MaCKltlpOBaHltle npepuaaans 3BM B cny-iae 
YCTaHOBneHltlR cooTBeTcTBy~~ltlX paspHAoB CTaTYCHoro 
perltlCTpa FDF7. 

FDF6 - paapanu KAI 7 KA8 onpenenaor KOHe4Hbl~ cy6a.qpec MOAynR 
npH B~nOnHeHltlltl Onepa4ltlltl B BeTBltl B 6n04HOM pe*ltlMe. 

FDF5 - pa3pRA~ KCl7 KC4 B ABOltl4HOM BltlAe onpeAenR~T KOHe~H~~ 

anpe c xpeji r a , a KNI6 -7 KNI - KOHe4Hbl~ anpec MOAynR 
npltl B~nOnHeHltlltl onepa4Hltl B BeTBltl B 6n04HOM pe*ltlMe. 

CneAyeT OTMeTltlTb opraHltlSa4ltl~ 6n04Horo 06MeHa B Apa~Bepe 

BeTBltl. B AaHHOM cnY4ae npeAno*eHa ltl peanltlSOBaHa cneAy~~aR 

cxexa . Co CTOpOHbl 3BM 06MeH aurnanu r KaK nporpaMMHbl~ nocryn 
K perltlCTpaM FDFE7 FDF9. npltl 3TOM npOTOKon BSaltlMOAe~CTBltlR 

Apa~Bep~ BeTBltl c MOAynRMltl B KpellíTax BeTBltl peanltlsyeTcR anna
paTHO, 4TO SHa4ltlTenbHO COKpa~aeT BpeMR, Heo6xOAltlMOe AnR 
nporpaMMHolIí peanltlSa4ltlltl CbeMa ltlH$opMa4ltlltl. npOTOKon 06MeHa 
B 6n04HOM pe*ltlMe Mo*eT 6WTb ltlSMeHeH B 'COOTBeTCTBltlltl c Tpe6o
BaHltlRMltl "KOHKpeTHoro npltlMeHeHltlR, 4TO TaK*e npeACTaBnReT AO
nOnHltlTenbH~e npeltlMy~ecTBa npltl ltlCnOnbSOBaHltlltl Apa~Bepa B,L:l-PC 
B COCTaBe CltlCTeMW c60pa AaHH~X. 3anYCK onepa4ltlltl B ~eTBltl 

B 6n04HOM pe*ltlMe npoltlCXOAltlT npltl sanltlCltl B perltlCTp FDFE ltlnltl 
C4ltlTb.BaHltlltl cOAep*ltlMOrO per uc rpa FDFB B SaBltlCltlMOCTltl OT Ha
npaBneHltlR nepeAa4ltl ltlH$opMa4ltlltl. 

KOHCTPYKTltlBHO Apa~Bep 8eTBltl BwnonHeH B BMAe ABYX 4acTellí: 
Mo,qynR B CTaHAapTe KAMAK / B,L:l-PC/ ltl nnarsr , YCTaHaBnltlBaeMO~ 

B 3BM / B,L:l-PCl/. nOcneAHRR oõecnevaaaer Aewltl$pa4ltl~ BOSMO*HbIX 
06naCTe~ naMRTltl ltl BBOA~B~BoAa, ltlCnOnbsyeM~x AnR pa60TW 
Apa~Bepa B,L:l-PC. 06naCTltl naMRTltl onpeAenR~TCR nepeKn~4aTeneM 

nl Ha nfiaTe B,L:l-PCl ltl npltlBeAeHW B Ta6n.3. 

Ta6JII111,a 3 

06JIaCTb rraMHTI1 COCTOHHI1e rrepeKJIID~aTeJIH III 

8FCOO - 8FDFF 

9FCOO - 9FDFF 2 

~ AFCOO - AFDFF 3 

BFCOO - BFDFF 4 

CFCOO - CFDFF 5 

DFCOO - DFDFF 6 
EFCOU - EFDFF 7 

• 

'l PYKOnltlCb nocTynltlna B ltlSAaTenbcKltlllí OTAen 
8 ltl~nR 1987 rOAa. 

4 
5 

I 



HET .IIH DPOiiEJIOB B BAIIIEA liilliJIUOTEKE? 

BH MOZeTe nonyqBTb no noqTe nepequcneuBHe HKKe KHHrH, 
eCnH OHH He OHnB 33K333HH paaee, 

JI7-83-644 TpynH MexnyaaponaoA mxonH-ceNHaapa no 
~H3HKe THKenHX HOHOB. AnymTa, 1983. 

n2,13-83-689 TpyUH pa6oqero COBe~aRHH no npo6neMaM 
H3nyqeHHH B neTeKTHPOB3HHH rpaBRT3nHOHHHX 

6 p.SS K. 

aonn. ny6aa, 1983. 2 p.OO K. 

n13-84-63 TpyUH :XI Me-nyaaponuoro CBMU03RYMa 
no BnepuoA 3neKTpOHBKe. lipaTncnaaa, 
qexocnoaaKHH, 1983. 4 p.SO K. 

n2-84-366 TpyUH 7 Meanynaponaoro COBeaaBRB no 
npo6neMaM KB3HTOBOH TeOPHH nonH. 
AnymTa, 1984. 4 p.30 K. 

n1,2-84-599 TpyUH VII MeXAYH3POAHOro CeMHBapa no npo6-
nEMI!\II ¢H:JHKH IU:OKHX 3Heprn!1, Jly6ua, 1984, 5 p • 50 K, 

n10,11-84-818 TpyAH V Me-nynaponnoro COBemaHHH no npo6-
neMaM MaTeMaTnqecKoro MonenupoBaHH~,npo
rpaMMHpoBanun a MaTeMaTuqecK~ MeTonaM 
pe~eHHH $H3HqecKHX 3anaq, ny6ua, 1983. 3 p.50 K. 

n17-84-850 Tpya,r III f.lea:nynaponnoro CHMn03HYM3 no 
H36P3HHHM npooneMaM CT3THCTHqecKOH 

nll-85-791. 

ll13-85-793 

MeX3HHKH. nyoua,1984./2 TOMa/ 7 p.75 K. 

TpyDN ~le~ynaponnoro coBemanRH no aaanHTH
qecKHM B~HcneHHHM Ha 3B~ H HX npHMeHeH~ 
B TeOpeTHqecKOfi QR3HKe. nY6na, 1985. 4 0.00 K. 

TpyDN XII Me~ynaponaoro CHMn03HYMa no 
HnePHOP. 3neKTpOHHKe, nY6na, 1985. 4 p.80 K, 

n4-85-851 TpyAH ~leXAYH3POAHOH mKOnH no CTPYKTYpe 
Hnpa. AnymTa, 1985. • 3 p.75 K. 

n3,4,17-86-747 TpyDN v Me&nYH3POAHOH mxonH no ReHTPOHHOH 
~H3HKe. ArrymTa, 1986. 4 p.50 K. 

TpyDN IX Bcecom3Horo COBemaHHH DO YCKOPR
TenHM 33PH&eHHHX qaCTKU, nYfiHa, 1984, . 
/2 TOM3/ 13 p.50 K. 

n1,2-86-668 TpyUH VIII Mexnyaaponaoro ceNHHapa 
DO npo6neMaM ~H3HKH BHCOKHX 3HeprRH. 
nyoua.1986. /2 ToMa/ 7 p.35 K. 

n9-87-105 TpyDN X Bcecom3HOro COBe~aHHH DO yCKOpH
TenHM 3apH&eHHHX qacTH~. nY6aa, 1986. 

/2 TOMa/ 13 p.45 K. 

n7-87-68 TpyDN MeanynaponnoA mKOnH-CeMRHapa 
no ~H3HKe TH&enNX HOHOB.nyoua, 1986 7 p.10 K. 

nZ-87-123 TpyUH CoaeQaHHH "PeHOpMrpyima-86". 
nYOna, 1986 4 p.45 K. 

33K33N Ha ynOMHHYTHe KHHrH MOrYT ONTb RanpaBneHN no anpecy: 
101000 MOCKBa, fnaBnoqTaMT, n/H 79. H3A3TenhCKR~ OTnen 06~eAHHeHHOrO 
HHCTHTYT3 HAePHHX HCCnenOB3HHH. 

fop6yHOB H.B., KapeB A.r., Xarrac B. 
~paHBep BeTBH KAMAK 
AnH 3BM Tnna IBM-PC/XT 

Pll-87-521 

OnHCbiBaeTcH p;pafmep BeTBH B~-PC, npep;Ha3Ha'!eHHbiH AnH 
C03p;aHHH ::meMeHTOB CHCTeM C6opa p;aHHbiX, Opi'aHH3aiJ;HH pa-
60'!HX MeCT npoBepKH, HaCTpOHKH H HCCITep;OBaHHH 3KCne-
pHMeHTru1hHOI'O 06opyp;OBaHHH, ~paHBep BeTBH o6ecne'!HBaeT 
o6MeH p;aHHb~H TIO nporpaMMHOMy KaHarry C 3BM THna 
IBM-PC/XT. AnH yMeHbrueHHH BpeMeHH npneMa HH~opMau;nn 
B B~-PC npep;ycMOTpeno ceMb 6no'!Hb~ pe*MMOB. ITpoTOKon o6-
MeHa B 6nO'IHOM pe*MMe MOJKeT 6biTb H3MeHeH B COOTBeTCTBHH 
C Tpe6oBaHHeM KOHKpeTHOI'O npHMeHeHHH. KOHCTPYKTHBHO p;paH
Bep BeTBH BbiTIOnHeH B BH,[\e ,[\BYX qacTeH: MOp;ynH B CTaHp;ap
Te KAMAK n ne'laTHOH nnaTbi, ycTaHaBnHBaeMoH B 3BM. 

Pa6oTa BbmonHeHa B CepnyxoBCKOM Hay'IH0-3KcnepnMeHTarrh
HOM oTp;ene OH~H. 

Co06llleHHe 06'be,ll;HHeHHOro HHCTMTyTa li,ll;epHblX MCCJie,ll;OBaHHH. ,Uy6Ha 1987 

ITepeBop; O.C.BnHorpap;oBoH. 

Gorbunov N.V., Karev A.G., Halas V. Pll-87-521 
Branch Driver for IBM-PC/XT Computer 

Branch driver BD-PC is described designed for crea
tion of elements of data acquisition system, creation of 
work stations for checking, testing and investigation 
experimental equipment. The branch driver provides for 
the data exchange through program channel. To reduce time 
of data acquisition in BD-PC seven block transfers have 
been envisaged. Exchange protocol in block transfer can 
be changed in accordance with the needs of concrete appli 
cation. Mechanically the driver consists of 2 parts: 
module in C~~C standard and a PCB incorporated in the 
IBM-PC/XT compatible computer. 

The investigation has been performed at the Serpukhov 
Scientific Equipment Department , JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


