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B CBJI3H c yseJIH'IHBaJO~MHCJI Tpe6osaHHJIMH K annapa

Type lilH3H'IeCKOrO 3KCnepHMeHTa B COCTaB H3MepHTeJILHOrO 

UeHTpa /HIJ/ llH~ 6LJJia BKJUO'IeHa MaJiaJI BLI'IHCJIHTeJILHaJI 

MaWHHa T P A- 1001 c AOnOJIHHTeJILHLIM 6noKOM naMJITH 

/eMKOCTL - 4K, pa3pJIAHOCTL - 12 6HT, UHKJI o6paJUeHHJI -

2 MKCeK/ /I/ . Ha 6a3e 3TOB 3BM 6wna C03AaHa MHoro

KaHaJILHaJI H3MepHTeJILHaJI CHCTeMa AJIJI 6LICT~OrO HaKonJie

HHJI AaHHLIX B MHorocqeT'IHKOBOM pe:>KHMe 21. Manwii 

o61teM naMJITH TPA-1001 orpaHH'IHsaeT B03MO)KHOCTH o6pa-

6oTKH HaKafiJIHBaeMLIX B XOAe 3KCnepHMeHTa AaHHLIX. Ilo-

3TOMY MHOrOKaHaJILHaJI H3MepHTeJILHaJI CHCTeMa 6LJJia fiOA

KJIID'IeHa qepe3 AOfiOJIHHTeJILHLIB 6JIOK ynpaBJieHHJI CBJI3LID 

/BYC/ H BLIXOAHOii KOMMyTaTop HU K ycTpoiicTBaM BLIBOAa, 

'ITO fi03BOJIHJIO HaKOnJieHHLJe MaCCHBLI cneKTpOMeTpH'IeCKOB 

HH~i~OpMaUHH BLIBOAHTL Ha 6LJCTpoe UHiilpone'laTaroiUee 

ycTpoiicTso, rpa41HxonocTpoHTeJIL HJIH c uenLro AaJILHeiiweii 

MaTeMaTH'IeCKOB o6pa60TKH B BLI'IHCJIHTeJILHYID MaWHHY 

B3CM-4. 

,ll;JIJI pa6oTw 3BM TPA c BWXOAHWMH ycTpoiicTBaMH 

H3MepHTeJILHOrO UeHTpa HCfiOJIL3yeTCJI KaHaJI nporpaMMH

pyeMOB nepeAa'IH AaHHWX (PDT) . B 3BM HcnoJIL3yeTcJI 

pe:>KHM O:>KHAaHHJI, T. e. nepHOAH'IeCKH BLifiOJIHJieTCJI fiOCJie

AOBaTeJILHOCTL ABYX KOMaHA: KOMaHAa BBOAa/BLIBOAa H ne

pexoA (JMP) . BwxoAHoii KOMMyTaTop HU ;a; paccMa

TpHsaeTcJI KaK BHeWHee YCTPOBCTBO BLI'IHCJIHTeJILHOB MaWH

HLI. 

YnpoaneHHaJI norH'IecxaJI cxeMa ynpasneHHJI CBJI3Lro no

Ka3aHa Ha puc. 1. IlpH BLIBOAe naHHLIX Ha BXOALI AeWHiilpaTopa 

aApeca /4/ nocTynaeT KOA aApeca (KAKR, 3-8) BLIXOAHOro 

KOMMyTaTopa. C BLIXOAa 13TOrOAeWH4lpaTOpapa3pemaro~ii 

fiOTeHUHaJI fiOAaeTCJI Ha OAHH H3 BXOAOB CXeMLI CHHXpOHH3a-
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UHH BbiBO)J.a 111. H3 BLIXO)J,HOro KOMMyTaTopa (PULl) Ha 
BXO.D. O.IJ.HOBH6paTopa 131 nocTynaeT HMnynbc 3anpoca 
(REQUEST). H3 :noro HMnynhca cllopMHpyeTCJI CHrHan, 
,IJ,nHTenbHOCTb KOToporo npeawmaeT nepHO.D. cne.D.oBaHHJI 
ynpaanJIJOUUIX HMnynhcoa ( KBI 1) B pe>KHMe O>KH)J.aHHJI. 
BLIXO)J,HOH CHrHan O)J,HOBH6pa TOpa UOCTynaeT Ha BTOpo:ii 
BXO)J, CXeMLI CHHXpOHH3aUHH, H oqepe)J.HOH UOCTYUHBWHH 
ynpaBnJIIOUUIH HMUYnbC IHaH60nbmee BpeMJI O>KH)J.aHHJI 
22 MKCeKI npOXO)J.HT 'lepe3 OTKPLITYJO CXeMy 111 B 3BM 
a Ka'leCTBe OTBe'I'HOro curHana I VAK - nponycK cne
.D.YIOIUeii KOMaH.D.bll. 3TOT CHrHan UOCTynaeT Ha BXO)J,Hble 
mHHbl KaHana nporpaMMHpyeMoii nepe)J.a'IH. 'llucnoao:ii KO.D., 
Haxo.D.JIUUIHCJI B cyMMa Tope ( AC), coxpaHJieTcJi Ha apeMJI, 
He06XO)J.HMOe )J.nJI 3aHeCeHHJI B perHCTp BbiXO)J.HOrO ycTpo:ii
CTBa. 3TO BpeMJI 3a)J.ep>KKH KO)J,a, KaK H nepHO)J, Cne)J.OBaHHJI 
HMnynbCOB 3anpoca, 3aBHCHT OT 6LICTpO)J.eHCTBHJI HCUOnb-
3yeMOrO BLIXO.D.Horo ycTpo:iicTaa. 

0THOCHTenhHO ManaJI pa3pJI.IJ.HOCTb cnoaa TPA 112 6HTI 

o6ycnoanuaaeT Heo6xo.D.HMOCTb HaKonneHHJI .D.aHHLIX a cnoaa 
)J,BOHHOH BenH'IHHLI, npH 3TOM CTaTHCTH'IeCKaJI TO'IHOCTb 
perHCTpHpyeMLIX C06LITHH B03pacTaeT B -103 H Bpe~JI 
HaKonneHHJI )J,aHHbiX yaenH'IHBaeTCJI C 30 C€K )J,O -10 'IQC / 2 ! 
II pH BbiBO.D.e H3 TPA HaKonneHHoii HHcllopManuu cHa'lana nepe
)J,aeTCJI CO)J.ep>KHMOe JI'IeHKH, B KOTOpo:ii xpaHJITCJI CTapmHe 
pa3pJI.IJ.LI qucna, a 3aTeM JI'IeiiKH, xpaHJime:ii Mna)J,WHe pa3-
pJI)J.bl Toro )l(e qucna. IIporpaMMa opraHH3aUHH BLIBO.D.a noKa-
3aHa Ha puc. 2. IIpH nycKe nporpaMMLI BLIBO)J.a BLIUOnHJIJOT· 

CJI cne.D.YJOUUie onepanuu. 

C perucTpa SR C'IHTLIBaJOTCJI ycTaHoaneHHLiii onepa-
TopoM npH3HaK BLIXO.D.H~ro ycTpoiicTaa IHanpHMep, SIGN 
PRINTER I, no KOTopoMy ycTaHaanuaaeTcJI 3Ha'leHHe 

C'leT'IHKa 3a)J.ep>KKH, H npH3HaK )J,nHHbl BbiBO)J,HMOrO MaCCH· 
Ba. IIO ycnOBHJIM cllH3H'IeCKOrO 3KCnepHMeHTa H B nenJIX 
3KOHOMHH MeCTa B naMJITH 3BM MaCCHBbl HaKonneHHbiX 
)J,aHHbiX He acer.D.a HMeJOT )J.nHHy, KpaTHYJO 2 n. Ecnu .D.nHHa 
MaCCHBa )J,aHHbiX He Kpa THa 2 n , TO npH BbiBO)J,e HHcllopManHH 
3BM )J,OH)I(Ha )J,OC'IHTaTb KOnH'IeCTBO nepe)J.aBaeMbiX KO)J,OB 
)J,O 6nH)I(a:iimero 3Ha'leHHJI 2 n , T .e. nepe)J.a Tb COOTBeTCTBYJO• 
mee KonuqecTao KO.D.OB c Hyneaoii HHcllopManue:ii. ITo3TOMY, 
nony'IHB npH3HaK )J,nHHbl BbiBO)J.HMOrO MaCCHBa, 3BM ycTa-
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HaBHHBaeT He TOHLICO 3Ha'leHHe C'leT'IHKa nepe,D,aBaeMLIX 
,D,aHHLix( COUNTER K ), HO H 3Ha'leHHe cqeT'IHKa KO.D.OB 
c Hyneaoii HHiilopMau:ueii ( COUNTERZ) . KpoMe Toro, a JI'Ieii
Kax aaTOHH,D,eKCHLIX perHCTpoa ycTaHaanHaaiOTCJI a,D,peca 
MaCCHBa ,D,aHHLIX - a,D,peca CTapWHX H Mna,D,WHX pa3pJI,D,Oa 
qucna (ADDRESS 'L , H) . BLinonHHa ace no,D,roToauTenLHLie 
onepau:uu, 3BM yaenH'IHBaeT a,D,pec H Ha I (INCREMENT 
ADDRESS H ) , no nonyqeHHOMY a,D,pecy HaXO.D.HT JI'IeiiKy, 
3anucLiaaeT ee co,D,ep:>KHMoe (NUMBER H) a AC H axo,D,HT 
a pe>KHM O:>KH,D,aHHJI 3anpoca (REQUEST ? ) . llonyqua curHan 
3anpoca, OHa aLIXO,D,HT H3 3TOrO pe>KHMa H OTC'IHTLiaaeT 
apeMJI, Heo6xo,D,HMoe ,D,nJI 3aHeceHHJI qucnoaoro Ko,D,a a pe
rHcTp awxo,D,Horo ycTpoiicTaa (WAIT). 3aTeM 3BM ycTa
HaanuaaeT a "0" A C H npoaepJieT, KaKaJI qacTL qucna 
nepe,D,aHa /H HnH 'L/. Ecnu nepe,D,aHa cTapmaJI qacTL qucna, 
TPA yaenH'IHaaeT Ha I a,D.pec 'L, no nony'leHHOMY a,D,pecy 
aw6upaeT JI'IeiiKy, 3aHOCHT ee co,D,ep:>KHMOe a AC H o>KH,D,aeT 
curHan 3anpoca. llonyqua curHan, MarnHHa oTC'IHTLiaaeT 
3a,D,ep)KI(y, O'IHID:aeT AC H cHoaa npoaepJieT, KaKaJI qacTL 
qucmt nepe,D,aHa. Kor,D,a nepe,D,aHo nonHOCTLIO 24-pa3pJI,D,Hoe 
cnoao /pa3pJI,D,LI H H 'L/, 3BM npoaepJieT, aecL nH HMeiOID:Hii
CJI MaCCHa HH~i~OpMaU:HH /K/ nepe,D,aH a ycTpOHCTaO awao,D,a 
(END 0 F BLOCK ?).Ecnu nepe)J.aaaeMoe 24-pa3pJI,D,Hoe cnoao 
He nocne,D,Hee, MaillHHa noaTOpJieT aLirneonHCaHHLIH U:HKn 
aw,D.a'IH. Kor,D,a nepe,D,aHo nocne,D,Hee cnoao Maccuaa ,D,aH
HLIX, 3BM ,D,OC'IHTLiaaeT OCTaarneeCJI ICOHH'IeCTaO ICO,D,Oa 
no 3a,D,aHHoro 2n , npoaepJIJI nocne nonyqeuHJI Ka>K,D,oro 
curHana 3anpoca, ace nu KonuqecTao TaKHX Ko,D,oa (Z) ne
penauo. Ecnu nepenaH aecL Maccua (END OF CONNECTI ON?), 
a 3aaHCHMOCTH OT nonyqeHHOrO npH3HaKa aLIXO,D,HOrO YCTPOH
CTaa, nporpaMMa aLiaO,D,a OCTaHaanuaaeTCJI HnH noaTo
pJieT U:HKH aLiaO,D,a MaCCHBa ,D,aHHLIX. llporpaMMa aLiaO,D,a 
a Ka'leCTae no,D,nporpaMMLI aKniO'IeHa a COCTaa pa6oqeii: 
nporpaMMLI liiH3H'IeCKOrO 3KCnepHMeHTa. 06paiD:eHHe 3TOH 
nporpaMMLI K no,D,nporpaMMe aLiao,D,a npoucxo,D,HT no cne
U:HanLHOMY npH3HaKy, aLipa6aTLiaaeMOMY a npou:ecce H3Me
peHHJI nocne OKOH'IaHHJI uaKonneHHJI ,D,aHHLIX HnH Ha6paH
HOMY Ha perHCTpe. 

llpH nepe,D,a'le HHiilopMan:HH H3 TPA a li3CM-4 qepe3 
cyiD:eCTaYIOID:YIO CHCTeMy CaJI3H / 4 / npHHJITO cne,D,yiOID:ee 
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pacnono>KeHHe ~aHHLIX B M03Y B3CM-4: a MJia~WHe pa3-
PJI~ 12-1 3aHOCJITCJI MJia~e 12 pa3pJI~OB qucna ( L) , 
a B pa3pJI~ 28-17 -_- CTapWHe 12 pa3pJI~OB 'IHCJia (H) 
Pa3pJI~LI 41-45 ucnoJIL3YIOTCJI ~JIJI ynpasneHHJI ycTpoiicTBOM 
CBJI3H. ~JIJI o6ecne'leHHJI MaTeMaTH'Iecxoii o6pa6oTKH ua
xonneHHLIX Maccusos B cucTeMe nporpaMM llO«<»H- 2 IS I 
6LIJI npHMeueu cnelUiaJILHLiii 6nox nporpaMM "CBJ13L c T P A", 
Y'IHTLIBaiOUUIH OTJIH'IHe HCXO~Horo MaCCHBa. 3a~aHHeM ~JIJI 
pa6oTLI 3Toro 6noxa .JIBJIJieTcJI nocTynaroiQee B B3CM -4 
"06paiQeuue", co~ep>KaiQee napaMeTpLI nepe~asaeMoro 
Maccusa u npH3Hax uaxonuTeJIJI. Bnox "CBJ13b c TPA" npo
BO~T npHeM HHiilopMallHH B M03Y li3CM -4, npeo6pa3yeT 
ero K BH~Y, COOTBeTCTBYJOIQeMy llOcJ»H, opraHH3yeT 3aDHCb 
ee ua uaxonuTene HMJI c B03MO>KHOCTLIO no~KJIJO'IeHHJI 

o6pa6oTxu. Ha scex 3Tanax pa6oTLI 3Toro 6noxa xoHTpo
JIHpyeTCJI npaBHJibHOCTb DpOXO~eHBJI HHiiiOpMallHH 11epe3 
ycTpoiicTso CBJI3H, MeCTHLiii xauan CBJI3H MKC -1 u ycTpoii
cTsa B3CM -4. 

JiJIOK ynpaBJieHHJI CBJI3bl0 BbiDOJIHeH Ha 3JieMeHTHOH 6a3e 
3BM TPA-1001 u co~ep>KHT 3nnaTw.llnaTwpa3MeiQeHLIHa 
CB060~HbiX MeCTaX OCHOBHOH CTOHKH MaWHHbl. K BbiXO~HOMy 

KOMMyTaTopy \HQ 6JIOK ynpaBJieHHJI CBJI3bl0 DO~KJIIO'IeH 
11epe3 sueumuii pa3'beM, ua xoTopLiii awse~eHLI ueo6xo~HMhle 
curuanw ynpaBJieHHJI u xo~oswe wuuw ( KAKR ), c noMOIQLIO 
xa6eJIJI napuoii cxpyTKH ~JIHHoii' 10 AC. OnucwaaeMoe no~
KJIJO'IeHHe 3BM K BLIXO~HbiM YCTpOHCTBaM H3MepHTeJibHOrO 
lleHTpa HCDOJib3yeTCJI 6onee ~BYX JieT H npH CpaBHHTeJibHO 
ue6oJILWOM o6'beMe ~onoJIHHTeJILHoro o6opy~osauu.11 TPA 
1001 06e CDe'IHBae T Ha~e>KHbiH H ~OCT a TO'IHO Y~06HbiH BbiBO~ 
HaKaDJIHBaeMOH H3MepHTeJibHOH HHiiiOPMa!lHH. 
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