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1. BBEnEHHE 

Ontto 113 nepcneKTl1BHba HanpasneHl1A penRTl1B11CTCKOA 11nepHOA ~11311Kl1 -

11ccnenosatt11e npoueccos ~parMeHTau1111 B 11npo-11nepttba coynapett1111x np11 
JHepr1111 no 50 rJB /l-4/ 

nn11 JT11x ueneA 6bm coJnaH annapaTYPHo-nporpaMMHb~ KOMnneKc 

( YCTBHOBKB • raMMa" ) Ha 6a3e nonynposonHl1KOBba GE( LI )-neTeKTopoB, 

nonKnD'ieHHm K M11H11-3BM HP-2116B 11 MERA-60/45 15• 61 . 
KaK 113BBCTHO, B COCTaB 6onbml1HCTBa YCTBHOBOK HB OCHOBe 

nonynposonHl1KOBba neTeKTOPOB BX onRT MHOroKaHanbHLie aHan113aTOPbl 

pa3n11'iHba Tl1nOB, KOTOPble Il03BOnllDT npOl13BOnl1Tb aHanl13 cneKTPOB 

11nepttoro 113nyqett1111 no aMnn11Tyne 11Mnynbcos 11n11 no speMeH11 11x 

nocTynneHl1ll. Co3natt11e 6bICTponeACTBYDDll1X MHOrOKBHBnbHLa aHanl13BTOpOB C 

6onbml1M 'il1CnOM KBHanoB, ManoA 11HTerpanbHOA 11 n11~~epettu11anbHOA 

Hen11HeAHOCTbD, ManoA TeMnepaTYPHOA HBCTa611nbHOCTbJ) llBnlleTCll TpYnHoA 

Jana'ieA. 

nn11 CBll311 MHOrOKBHanbHLa attanl13BTOPOB C 3BM 6bmO pa3pa60TaHO 

HBCKOnbKO s11nos 11HTep~eACOB KAMAK. 0Hl1 npencTaBnllDT co6oA sxonHLie 

per11cTpL1, OCYDlBCTBnllDDll1B MHOrOKPBTHOe 'iTBHl1e no onHOMY anpecy /
7
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3aTeM 6i.m11 C03.iIBHbl MHOroKaHanbHLie aHan113aTOPLI B CTattnapTe KAMAK 

MAK-1, MAK-2 11 MAK-3 18 •91 , KOTopi.re qepe3 sxonttbre perncTpi.1 11 

KOHTponnep KAMAK MOEHO nonKnD'iBTb K M11H11-3BM 15•6•101. 
B ttacT011mee speMR s omrn see 6onbmee pacnpocTpatteH11e nony•rnDT 

nepcottanbHLie KOMnb1>Tepi.1 CilKJ IBM PC-XT/AT 111 •121 11 11x attanorn. nn11 
nonKnJ>'iBHl1ll KOMilbJ>TepoB K YCTBHOBKBM pa3pa6oTaH KOHTponnep KPBATa 

KK-009 1131. 
KpoMe Toro, 11MBDTCll B03MOEHOCTl1 nepena'il1 11Hil)OPMBUl111 OT 

nonynposonHl1KOBba neTeKTOPOB HenocpencTBeHHO B naMRTb IlK. C JTOA uenbD 

np11MeHl1DTCll 11HTepil)eACLI, KOIOPLie npOl13BOnllT 11HKPBMBHTHYD 3Bill1Cb B 

naMRTb MBfill1HLI, npl1Hl1MBll c11rHan co cneKTPOCKOnH'iBCKOro yc11n11Ten11, Ml1HYll 

KAMAK. 

8 HBCTOllDleA pa6oTe 113naraDTCll BonpOCbl opraHl13aUl111 CBll311 

nonynpoaonHl1KOBba neTeKTOPOB YCTaHOBKl1 "raMMa" 11 IlK C noMODlbD 

11HTepil)eAca PCA/1 NCREMENT MEMORY 1201 . On11caH rnne KOMnneKc nporpaMM 

CBll311, HBKonnen1111 11Hil)OpMBU1111 11 npeUl13110HHOA o6pa6oTKl1 Ha nep~OHBnbHOM 

KOMnbJ>Tepe. 



2. AililAPATYPHAH OPrAHH3AUHH 

6JJOK-CX eMa YCTaHOBKH • raMMa·. B KOTOPOA HcnOJJb3YDTCll 

nonynpoBOZIHHKOBhlll GE( LI )-lleTeKTOphl KOaKcHaJJbHOrO THna C 'IYBCTBHTBJJbHhlM 

o6beMOM 18, 41 H 50 CM 3, npHBBllBHa Ha PHC. 1. AnnapaTypa pa3MemeHa e 4 

KpeATax KAMAK, ee conepzaHHe nonpo6Ho onttcaHo e pa6orax 15 •61 . OcHOBY 
OllHOro H3 KpeATOB COCTaBmnar MHoroKaHaJJbHhlll aMnJJHTYllHhlll aHaJJH3aTOphl 

MAK-2 H MAK-3, KOTOphlll 06JJaZ1aDT xopomHMH B03MOZHOCTJIMH llJlll npoeeneHHll 

HeCKOJlbKHX napaJJJJBJJbHhlX :ncnepttMeHTOB, Yll06Hhl B pa6oTe tt HMBDT 
cpaBHHTenbHO HeoOnbmyro CTOHMOCTb. 

Pttc. 1. 6JJoK-CXeMa YCTaHOBKH ·raMMa· 

MHoroKaHaJJbHhlll aHaJJH3arophl MAK-1 nOllKJl))'IBHhl K MHHtt-3BM HP-2116B tt 

MERA-60/45 'lepe3 KOHTPOJJJJep KPBATa KK001, BXOllHhlll perHCTphl KP-007 tt 
KaCCBTY KAMAK-106 / 5 , 6/. 

MHoroKaHaJJbHhlll aHaJJH3aTOphl MAK-2 nOllKJl))'IBHhl K UK qepe3 KOHTpOJJJJep 
KpeATa KK009 I 131. 

CBJ13b . 6noKa C KOMnbDTepoM ocymecTBJJJIBTCll qepe3 OTllBJJbHYD nnary 

CBJl3H IlK009, YCTaHaBJJHBaBMYD B OllHH H3 pa3b6MOB pacmttpeHHll 

BBOZ1a-Bh!BOZ1a, KOTOPhlll HaXOllllTCJI Ha OCHOBHOA nJJaTe KOMnb))Tepa. 

'Ha3Ha'!eHHe KOHTPOJJJJepa KK009: BhmOJJHBHHe ynpaBJJJl))llll1X onepauHA, 'ITBHHB 
H 3anttcb 16-pa3pllllHhlX CJIOB no nporpaMMHOMY KaHany .non ynpaeJJeHHeM I BM 
PC-XT/AT. KoHTponnep o6ecne'IHBaeT pa6oTy e cocTaee MHoroKpeATHOA 
CHCTBMhl KAMAK C 'IHCJJOM KpeATOB llO 7. 

2 

IlporpaMMHOe o6ecne'leHtte KOHTPOJJJJepa BKnD'laeT peaJJH30BaHHhlll Ha 

ll3hlKB MaKpoacceM6JJepa n.aKeThl npouenyp no CTaHnapTY ESONE / 141 , 

npenHa3Ha'IBHHhlll llJlll pa6on1 C MOllYJJllMH KAMAK qepe3 KOHTPOJJJJep KK009 C 

noMombD nporpaMM Ha ll3hIKax TURBO PASCAL, MICROSOFT C, MICROSOFT 

FORTRAN H RM FORTRAN. 

nn11 CBJ13H YCTaHOBKH ; C nepcoHaJJbHhlM KOMnbDTepoM HCnOJJb30BaJJaCb 

nporpaMMa MCA-16 CMULTI CHANNEL ANALYSER - 16) /lO/ 

2.1. COBPEMEHHAH CHCTEMA MHOrOKAHAflbHOro AHAflH3ATOPA 

C HCilOflb30BAHHEM KOMilbIDTEPOB THilA IBM PC-XT/AT 

PaccMorpHM, KaK eenymtte OjttpMhl EG&G ORTEC 1151 , 
NUCLEUS /l?/, TENNELEC /lB/, AFORA /l9/ HCnOJJb3YDT 

CANBERRA / 161 

IBM PC-XT/AT 

B MHOfOKaHaJJbHhlX aHaJJH3aTopax. 

CoepeMeHHa11 cttcTeMa MHoroKaHaJJbHoro aHaJJH3aTopa conepzttr 

aHanoroBhlA npoueccop, KOTOPhlA o6pa6anmaeT aHanoroBhlll cttrHaJJhl, tt 

nepcoHaJJbHhlA KoMnbDTep Tttna IBM PC-XT/AT. B 3aettcHMOCTH oT rttna ce113H 

MBZZIY aHaJJorOBhlM npoueccopOM H KOMnbDTepoM nOJJY'la))TCll pa3JJH'!Hhlll 

CHCTBMhl MHOroKaHaJJbHhlX aHaJJH3aTopoe. 

CaMoe npocToe npttHuttnttaJJbHoe pemeHtte, ecJJH aHanoroehlA npoueccop 

pacnonozeH Ha OTllBJJbHOA nnaTe, YCTaHaBJJHBaeMOA B CJJOT I BM PC. ~HPMhl 

EG&G qRTEC H NUCLEUS BhmYCKaDT TaKHe nnan1, 'KOTOPhlll npeepamaDT 
nepcoHaJJbHhlA KOMnb))Tep B MHOfOKaHaJJbHhlA aHaJJH3aTop. 

Ha pttc. 2 noKa3aHa OjyHKUH0HaJJbHa11 cxeMa nnan1 ACE OjttpMbl ORTEC. 

ANA..OG 
ll\PUT 
STAGE 

NJCLEAR 
~ 

ll3H PC BUS 
~ 

PROCRAH t£HORY 
e-e:rT MOROS 

24kROH. EikRAl'1 

Pttc. 2. ~YHKUHOHaJJbHall cxeMa nnaThl ACE 

MHOl'OKaHanbHblii auann3aTOP Ha OCHOBe I BM PC c nnaToA 

CJJBllYDllll16 napaMeTpht 

-naMllTb llaHHhlX H3MepeHHA: 

-nponycKHa11 cnoco6HocTb KaHaJJa: 

-epeM11 npeo6pa3oeaHttll: 

-Z1HOjOjepeHuHaJJbHall HeJJHHBAHOCTb: 

-HHTerpaJJbHall HBJJl1HeAHOCTb: ( 
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4096 KaHaJJOB (12 6HTOB) 

8.38 MHJJJJHOHOB co6hrrHA 

25 MKC (OjHKCHPOBaHHO) 

< 17. Ha 997. n~ana3oHa 

0.057. Ha 997. llttana3oHa 

ACE HMeeT 



-cTa6HnbHOCTb YCHneHHR: 
-cTa6HnbHOCTb 6a3HCHOA nHHHH: 
-3anaHHoe peanbHoe epeMR: 
BBOll ADC: 

< 50 ppM/ 0c 
< 50 ppM/°C 

OT 20 MC no N X 20 MC 

nHueeaR naHenb BNC, cHrHan nonozHTenbHLIA, aMnnHTYna OTO no 10 B, 
epeMR HapacTaHHR OT 0. 25 MKC no 30 MKC, nonHoe conpoTHBneHHe 
1000 OM no nOCTORHHOMY TOKY, 

PElln1M H3MEPEHHH: 
aMnnHTYnHl,IA aHanH3, aMnnHTYnHLIA aHanH3 coenaneHHR, aMnnHTYllHLIA 
aHanH3 HecoenaneHHR, KBaHTOBaHHe, 3HaqeHH6 HMnYnbCOB no KaHanaM, 
cnozeHHe/Bbl'lHTaHHe, 3a11111Ta epeMeHH HapacTaHHR. 

IlAPAMETPbl H3MEPEHHH: 
-pa3pemanma.R cnoco6HocTb: 
-nonrpynnhl naMRTH: 
-nHCKPHMHHaTOP HHZHero npenena: 

8 - 12 6HTOB 
256 - 4096 KaHanoe 

OTO no 5 B 
-3anaHHLie 3HaqeHHR: epeMR 3il!il!eKTHBHOro H3MepeHHR, peanbHOe speMR 

3anaHHOro KOnHqeCTBa HMnYnbCOB. 
TPE60BAHHH K 3flEKTPOilHTAHH~ 

+5 B/0. 95 A. 
6onee cnozHaR npHHUHnHanbHaR peanHJaUHR MHoroKaHanbHoro 

aHanHJaTopa coJnaHa il!HPMOA CANBERRA B SYSTEM 100. 3Ta cHcTeMa cocToHT 
HJ TpanHUHOHHLa cneKTPOMeTpHqeCKHX 6noKOB s CTaHnapTe NIM s OTitenbHOM 
MHHH-KpeATe H IBM PC-AT. 

AHanoroBLIA npoueccop H3 ~noKoB NIM nonKnnqaeTCR K IBM PC-AT qepe3 
cneuHanbHO paJpa6oTaHHYD nnaTY MCA/MEMORY BOARD. B JaBHCHMocrn oT 
KOHO!HrypaUHH CHCT6Mhl B cnon1 I BM PC-AT MOZHO YCTaHOBHTb no 4-x nnaT 
MCA/MEMORY BOARD. OnHa nnaTa o6cnyzHeaeT aHanoroBLIA npoueccop c 
noMOmbD ynpaenRnmeA nporpaMMLI MICROSOFT WINDOW OPERATING ENVIRONMENT. 

6noK-cxeMa CHCT6Mhl MHoroKaHanbHOro aHanH3aTOpa C nnaTaMH SYSTEM 
· 100 npHBeiteHa Ha PHC. 3. 

HJ 6noK-cxeMLI BHnHo, qTo aHanoroe1,1A npoueccop HaxonHTCR oTnenbHO 
H 3aKaHqHBaeTCR 6noKOM ADC. IlaMRTb nnR naHHLa C ADC H YCTPOACTBO 
o6pa6oTKH naHHLa HaxonRTCR Ha nnaTe, BCTasneHHOA B cnoT IBM PC-AT. 

HHTepO!eAc MCA/MEMORY BOARD HMeeT cnenyn11111e napaMeTp1,1; 
-npoueccop: INTEL 80186, 16 6HTOB, 8 Mru 
-naMRTb naHHha H3MepeHHA: 16 384 X 32 6HTa 
-epeMR UHKna HaKonneHHR: ( 3 MKC 
-peZHM H3MepeHHR: aMnnHTYllHLIA aHanH3, epeMeHHOA aHanH3 
-napaMeTphl . H3MepeHHR: s·peMR 3il!il!BKTHBHoro H3MepeHHR, 

peanbHOe epeMR, JaitaHHOe KOnHqeCTBO HMnynbCOB 
-naMRTb nHcnneR: 1024 X 11 6HTOB 
-o6MeH naHHL™H: qepe3 DMA 
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SAt-FLE 

~ 

8075 
ADC 

100H-tz 

Jrr 
HCS 1~ ~ ~-~ 

9222 

PHc. 3. 6noK-cxeMa aHanH3aTopa 
SYSTEM 100 

11:tXER 
ROUTER 

TT1 
IlpHseneM eme Olll-1H eapHaHT Cl-1CT6Mhl MHOroKaHanbHOro aHann3aTopa. 

tHpMaMH EG&G ORTEC H AFORA pa3pa60TaHLI cHcTeMLI ADCAM 100 H LP 7000, 
aHanoroBLie npoueccopLI KOTOpha TaKll(e COCTORT H3 TpanHUHOHHLa 6noKOB B 
cTaHnapTe NIM. AHanoros1,ie npoueccop1,1 conepzaT HHTenneKTyanbHLre 6noKH 
ADC C LPD 7014, MODEL 918 MCB), no3sonRDI1111e npoHJBOllHTb HaKonneHHe 1-1 

o6pa60TKY naHHLa. . 6noKH ADC l-1M6DT il!YHKUHOHanbHYD KnasHaTYPY. 
Manora6apHTHLIA nncnneA- 1-1 C npHMeHeHHeM ecnoMoraTenbHLa 6n0Koii·"o6pa3yDT 
MHOroKaHanbHLIA aHann3aTop. C noMOmbD BCTpOeHHLa_HHTepO!eACOB IEEE-488 H 
RS-232C ocymecTBnReTCR ynpaeneHHe H o6MeH naHHL™H Mezny 6noKaMH ADC H 
I BM PC-XT / AT. 6noK-CXeMa TaKOA CHCT6MLI MHoroKaHanbHoro aHanHJaTopa 
noKaJaHa Ha pHc. 4. 

L_ 
L-

CONTROL 
Iii 

ANALYSE: 

ND1 HCXX..l..£S f"~ DATA ~ 
-<..OCFL/RD10DE CONTROL 

Pnc. 4. CHCTeMa aHanH3aTopa il!HPMhl AFORA 
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OnHCaHHLlll BLllllB CHCTBMLI MHOroKaHanbHLIX aHanHJaropoe IIBnlUJTCII 
caMLIMH coepeMeHHLIMH. npHMeHeHHe 3THX CHCTBM OTKPLUIO HOBLlll B03MOlKHOCTH 
npH H3MepeHHH cneKrpoe 11nepHoro H3nyqeHHII, fi03BOnHnO OObenHHHTb B onHY 
CHCTBMY rpanHUHOHHYD 11nepHyr> JneKTPOHHKY H WHPOKO pacnpocrpaHeHHLlfl 
nepcoHanbHLlfl KOMnbr>rep IBM PC-XT/AT. 

B Hacro11mee epeM11 e 011Hl1 Her roroeLIX pa3pa6oroK npHeeneHHLIX eLnne 
CHCTBM. HaMH OLIJI cnenaH nepBLIA mar B 3TOM HanpaeneHHH. 

nn11 ycraHOBKH • raMMa" pa3pa6oraH cneuHanbHLlfl HHrep~eAc 
PCA/INCREMENT MEMORY nn11 nK, KoropLlfl ycraHaenHeaerc11 e cnor H 
ocymecren11er CBH3b MelKnY KOMnbr>repoM H aHanoroBLIM npoueccopoM e 
craHnapre KAMAK. no MHBHHD aeropoli, naHHa11 pa3pa6oTKa HaAner mHpoKoe 
npHMBHBHHB B ~HJHqeCKHX 3KCnepHMBHrax, Hcnonb3YDWHX aHanHJarop B 
craHnapre KAMAK18 •91 . 

2.2. 11HTEP~EHC PCA/INCREMENT MEMORY nnH nK r11nA IBM PC-XT/AT 

HHTep~euc HenocpeAcTeeHHonpHHHMaer naHHLlll c 6noKa AUn KA 007 HnH 
KA 011 qepe3 era MHOrOKOHTaKTHLlfl pa3beM H caMOCTOHTenbHO BLmonH11er 
HaKonneHHe naHHLIX B neyx noproeoA naMIITH, KOTOpa11 Hax onHTCII Ha 3TOA 
nnare. 06MeH naHHLIMH MelKny·nK H naM11rbr> ocymecren11erc11 qepe3 nporpaMMLI 
HnH nyreM np11Moro nocryna K naM11rH1201. 

florHqecKa11 cxeMa HHrep~eAca HJo6palKeHa Ha pHc. 5. 

lBl1 PC r 

u 
~ ~ 11 1::;\L_-8Qi I r£t10RY 

409SX2'4 err 

'PHc. 5. florHqecKaH cxeMa PCA/INCREMENT MEMORY 

<, 

\ 

I 
I 

1 

~1, I 
~ ,! . 
I 

i) 

B Hacro11meA pa6ore He npHeonHTCH nonpo6Hoe onHcaHHe HHTep~eAca, a 
TOnbKO noKa3aHa pa6ora era rnaBHLIX ~YHKUHOHanbHLIX 6nOKOB. 

no cxeMe BHnHo, qro HHrep~eAc HMeer neyxnoproeyn naMHTb c 
cooreercreyr>meA eMKOCTbD <INCREMENT MEMORY>, cneuHanbHO pa3pa6oraHHYD 
nn11 Hero. B 3TOM eCTb p11n npeHMymecre. Bo-nepeLIX, naHHLlll. MOlKHO 
npoqHraTb H nepenHcarb e; naMHTb qepe3 6y~ep IiIHHLI I BM PC <FUN CTI ON 
DECODER. ARBITER, DATA TRANSIVER>, TpHrrep1,1 <ADDRESS COUNTER, DATA 
LATCH>, MYnbTHnneKcopLI anpecoe H naHHLIX <ADDRESS MUX., DATA MUX. >. 
Bo-BTOPLIX, neyxnoproea11 naMHTb npHHHMaeT HH~OpMaUHD H ynpaen11r>mtte· 
cHrHam1 c 6noKa ADC <ADC DATA LATCH, TIMING UNIT>, a raue qepe3 
MYnbTHnneKCOPLI anpecoe H naHHLIX npOH3BOnHT HaKonneHHe. EMKOCTb naMHTH 
cocraen11eT 4096 X 24 6Hra, epeM11 UHKna HaKonneHHH < 1 MKC. 

Hano nonqepKHYTb JHaqeHHe ynpaen11r>mero 6noKa <ARBITER> o6MeHa 
naHHLIMH neyxnoproeoA naMIITH, Janaqa Koroporo COCTOHT B CHHXpOHH3aUHH 
neAcTeH11 ADC H IBM PC. 

11cnonb30BaHHe PCA/I NCREMENT MEMORY ~YHKUHOHanbHO nononHHBT Y•e 
' cymecTBYDWHB MHOroKaHanbHLlll aHanH3aTOPLI, a TaKlKB 3aMeHHeT HBCKOilbKO HX 

6nOKOB B craHnapre KAMAK. HaKonneHHe HH~OpMaUHH npOH3BOnHTCII 
HenocpencreeHHO e I BM PC. YeenHqeHHe eMKOCTH KaHanoe no 24 neoHqHLIX 
pa3p11noe H coKpameHHe epeMeHH Ha6opa cneKTpoe raMMa-nyqeA 11en11erc11 
r naBHLIM npeHMYWBCTBOM npH npoeeneHHH 3KCnepHMeHTOB no HccnenoeaHHD 
11npo-11n_epHLIX coynapeHHA. 

2.3. AHAfll13 11CnOflb30BAHl1H YCKOPl1TEflbHOH nnATM FASTCACHE-286 

npencTaen11eT HBCOMHBHHLIA HHTepec IlPOBCCTH cpaBHHTBilbHLIA aHanH3 
napaMeTpoe nK H rpanHUHOHHLIX 3BM cpenHero Knacca c ToqKH JpeHHH 
nonhJoearen11, T. e. peanbHLIX JaTpar epeMeHH nn11 o6pa6orKH, yno6cTea 
nepeeona HH~opMaUHH or cneKrpoMerpa no 3BM H HanelKHOCTH e pa6oTe. 

EcnH HeCKOilbKO neT HaJan raKOA nonx Oll HOCHn qHcro aKaneMHqecKHA 
xapaKrep, TO e Hacro11mee epeM11 cpaeHHTenbHLIA aHanHJ - Heo6xonHMLIA Jran 
e nocTHlKBHHH npaeHnbHoro, onrHMH3HpoeaHHoro no JaTpaTaM H oTnaqe 
pemeHHII B BLIOOpe BLl'IHCUHTBilbHLIX pecypcoe. 

061,lqHO aHanH3 cpaeHHTBilbHLIX naHHLIX. X apaKTepH3YDWHX 
6L1crponeAcreHe I BM PC-XT / AT H rpanHUHOHHLIX 3BM, npoeo11Hrc11 Ha recroeLIX 
Janaqax 1211 

B Ta6nHue npHeeneHLI naHHLre 6L1crponeAcTeH11 nK • npaeeu-16" c 
qacroroA npoueccopoe 8088/8087 4. 77 Mru; Toro •e nK, ocHameHHOro 
ycKopHrenbHOA nnaroA FASTCACHE ~HPMLI MI CROWAY, c npoueccopaMH 
80286/80287 c qacroroA npoueccopoe, paeHoA 10/8 Mru; nK ·npaeeu-16" c 
YCKOPHTBilbHOA nnaTOA QUAD 386XT Ha OCHOBB npoueccopoe 80386/80387 c 
qacroroA pa6oTLI 16 Mru; 32-pa3p1111Horo nK DMC-386, HcnonbJYr>mero 
32-pa3p11nHLIA TpaHcn11rop NOP-FORTRAN, a TaKlKe 3BM cpenHero Knacca cepHH 
EC Ha npHMepe KOHKpeTHOA JanaqH o6pa6orKH oTnenbHoro, He oqeHb 
cnolKHoro cneKTpa raMMa-nyqeA, conep•amero oKono 150 raMMa-nHKoe. 
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06pa6oTKa DPOl13B0Zll10aCb C DOMOlllbD nporpaMMbl SI MPEC np11 YCDOBl111 
MaKCl1MaObHOA ODT11Ml13aUl111 TpaHCOHUl111. 

KaK B11ZIHO 113 Ta6ol1Ubl, 11CDOOb30BaHl1e YCKOPl1T6DbHblX nnaT 
yeeo11'111eaeT npol13BOZil1TeObHOCTb I BM PC-XT B 7 pa3 11 np116omKaeT 11x K 
cpenHeMY Knaccy 3BM cep1111 EC. Y'l11nma11 TPYZIHocrn nocTyna K 38M EC 11 
orpOMHble 3aTpan1 BPeMeHl1 Ha BBOZI naHHblX B EC, a TaK)l(e onpeneoeHHYJl 
HeHanell(HOCTb pa6on1 3Tl1X 38M, MOlKHO BblCKa3aTb CaMble ODTl1Ml1CT11'1Hble 
nporH03bl no 11CDOOb30BaHl1D nK B paccMaTp11eaeMOM Koacce 3aZia'I. 

Ta6011ua 

KOMnblOTEP CPU/FPU 4ACTOTA IlPOfPAMMA SIMPPC 

1. • Ilpaseu-16" 8088/8087 4. 77/4.77 588.2 C C 9. 8 Ml1H ) 

2. • Ilpaeeu-16" + 80286/80287 8.0/10.0 222.6 C (3. 2 Ml1H) 
FASTCACHE 

3.PC-501 80286/80287 10. 0/8. 0 331. 1 C (5. 5 Ml1H) 
6.0/6.0 428.5 C (7.0 lt111H ) 

4. • Ilpaseu-16" + 80386/80387 16.0/16.0 87. 2 C (1. 45 Ml1H ) 
QUAD 386XT 

5,DMC-386 80386/80387 20. 0/20. 0 40.3 C ( 0. 67 Ml1H ) 
NOP-FORTRAN 

6.EC-1060 96.6 C (1.6 Ml1H) 

3. IlPOfPAMMHAH OPfAHH3AUHH YCTAHOBKH 

no11 113MepeHl1JI cneKTpOB pan11oaKTl1BHblX HYK011ZIOB, 11X np11eMa 11 
o6pa60TKl1 Ha nepcoHaObHblX KOMUbDTepax C03ZiaH KOMnoeKC nporpaMM, 
pa6oTaDlllHA C onepau110HHOA Cl1CT6MOA DOS VER 3. 3. 

BbOOB nporpaMM 11 ocymecTB06H11e n11aoora npol13BOZil1TCJI C 
11COOOb30BaH~eM KOaB11aTyphl 11 n11cnoe11. 

3.1. IlPOfPAMMHOE 06ECilE4EHHE HHTEP~EHCA PCA/INCREMENT MEMORY 

TaK KaK 11HTep~eAc PCA/INCREMENT MEMORY caMOCTOHTeObHO HaKano11saeT 
CIIeKTP raMMa-nyqeft' TO rrporpaMMa PCA BbllIOnHl!eT cne,QyIOIIJ,lle <l>YHK~IIII: 

-06Hyn11eT ZIBYXDOPTOBYJl naMHTb nepen Kall(ZiblM HOBblM 113MepeHl16M; 
-no3soo11eT Ha6oJJnaTb Ha n11cnoee nK npouecc HaKonoeH1111 cneKTPOB; 
-n03BOOJl6T MeHHTb MaCmTa6 ( m1HeAHblfl 11011 oorapl1~Ml1'16CKl1A), Bbl611pa_Tb 

HY)l(Hblfl yqaCTOK cneKTpa, Pl1COBaTb cneKTp no TO'!KaM 11011 Dl1HHJIM; 
-ocymecTBOHeT nepenaqy HaKonoeHHba naHHbIX no11 06pa60TK11 11011 no11 

3aDl1CH Ha Zl11CK11 IlK. 
a 

Ha p11c.6 np11seneH cneKTP Kao116pOBO'IHhlX 11CTO'IHl1KOB 152Eu + 
60co, 

HaKonneHHblfl c_~OMOlllbD nporpaMMhl PCA 11 o6pa6oTaHHblfl Ha6opaMl1 S88 11 SIMP. 
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CHQNNEL 

P11c.6. CneKTP Kao116poBO'IHblX 11CTO'IHl1KOB 152Eu + 60co 

3. 2. HA60P IlPOfPAMM S88 

noR o6pa60TKl1 cneKTPOB raMMa-oyqeA Ha IlK 11CnOOb3Y6TCR Ha6op 
nporpaMM S88K, S88F, S881. 

IlporpaMMa S88K ocymecTBOHeT Kao116pOBKY ~OPMbl Dl1KOB / 5/. ~OpMa 
nl1KOB annpoKCl1Ml1pyeTCJI aHaOl1T11'16CKOA ~YHKU11eA, COCTORmeA 113 raycc11aHa 
11 'ID6HOB, 06ecne'111BaDllll1X annpoKCl1MaUl1D B Hl13KO- 11 BblCOK03HepreTl1'16CKOA 
'!aCTl1 Dl1Ka. T. o. • ~OpMa Dl1Ka onpeneoReTCR napaMeTpaMl1; m11p11HOA 
raycc11aHa 11 paCCTOJIHl1HMl1 OT ueHTpa n11Ka ZIO TO'leK cm11BaHl1R. 6ooee 
nonpo6HO CMOTPl1 151. 

IlporpaMMa S88F ocymecTBDHeT no11cK 11 ~l1Tl1POBaH11e Dl1KOB, Kan116pOBKY 
no 3Hepr1111 11 3~~6KTl1BHOCTl1, Bbl'll1CneH11e nnomaneA, 3Heprl1A 11 
11HTeHCl1BHOCTeA Dl1KOB / 5/ 

IlporpaMMa S881 ocymeCTBDHeT l1Z16HTH~l1Kau11D HBAZieHHhlX. ,JlpKo 
Bbll)allteHHblX nl1KOB C Y'l6TOM HH~opMau1111 0 COOTB6TCTBYDllll1X pan11oaKTl1BHblX 
HYKDHZiaX nyTeM cpaBHeHHJI Tpex napaMeTpOB - ET (3Hepr1111l, IT 

I) 



( HHTeHCHBHOCTH) H T 1/ 2 ( nepHOlla nonypacnana) - C naHHhlMH "TABLE or 
ISOTOPES" H3 6H6nHOTeKH ~aAnoe H30Tonoe. KpoMe Toro, C03llaH PHll 
cepeHCHhlX nporpaMM: S88KI D, S88Fl D, SPEK, NDT. WNDT. 

IlporpaMMa S88KID ocymecTBnHeT nonroTOBKY ~aAna naHHhlX llnH S88K. 
IlporpaMMa S88FID - cooTeeTCTBeHHO nnH S88F. 
IlporpaMMa SPEK ocymecTBnHeT co cneKTPOM cnenYDmHe onepaUHH: 

npoCMOTP H neqaTb nD6hlX yqacTKOB cneKTpa; 
HcnpaeneHHe n1>6h1X yqacTKOB (yoqeK) cneKTpa; 
3anHCb cneKTpa B HOBhlA (cTaphlA) ~aAn. 

IlporpaMMa NDT ocymecTBnHeT HaKonneHHe HOBhlX ( nononHeHHe CTapblX ) 
· ~aAnoe 6H□nHoTeKH ~aAnoe 'H30Tonoe. 

IlporpaMMa WNDT ocymecTBnHeT neqaTb HMeH H30TOnOB H3 OH□nHOTeKH 

~aAnoe H30TOnoe, ocymecTBnHeT npoCMOTP H neqaTb HH~OpMaUHH 0 
nD□OM Cc KaKoro no KaKoA) H30Tone B BHlle, YllOOHOM nnH qyeHHH. 

3.3. HAEiOP IlPOfPAMM SIMP 

3TOT Haoop ocymecTBnHeT npeUH3HOHHYD oopa□oTKY cneKTPOB 
raMMa-nyqeA. KoMnneKC nOCTOHHHO MOllePHH3HpyeTCH H, AOilOilHHeTCH HOBhlMH 
MOllYnHMH nporpaMM 151 . Ha IlK ananTHpoeaH Haoop nporpaMM SIMPPC, 
KOTOPhlA n03BOnHeT pemaTb cnellYDWHB 3anaqH: 
~aHanH3 napaMeTpoe nHKOB e Ka•noM cneKTpe cepHH; 
-onpeneneHHe Ha□opa nono•eHHA penepHhlX nHKOB HJ Ha□opa ecex nHKOB 
cneKTpa, ecnH cneKTP OhlJl H3MepeH BMeCTe C KanH□poeoqHhlM HCTQqHHKOM 
C HanpHMep, 152Eu H 60co l; 

-KanH□POBKa no 3HeprHHM (Er); 
-KanH□POBKa no HHTBHCHBHOCTHM (Ir); 
-onpeneneHHe nepHOllOB nonypacnana H3oTonoe no cepHH cneKTpoe 

raMMa-nyqeA cr112 ); 
-HlleHTH~HKaUHH o6pa3YDmHXCH HYKnHllOB no 3HeprHH raMMa-nyqeA (Er)• 

HHTeHCHBHOCTH (Ir) H nepHOllY nonypacnana ( T 1/ 2 ). 

3. 4. 3AMEIJAHl1E 

Bee nporpaMMhl pa□OTaDT B pe•HMe llHanora. IlporpaMMhl MO.HO 
3arpyzaTb nH□O C llHCKOBOllOB A H 8 , HnH C BHHqecTepa llHCKa c. 
MaKcHManbHhIA paJMep eeonHMoro cneKTpa - 4224 KaHana, oopaoaThmaeMoro -
4096 KaHanoe'. nonYCTHMOe KOnHqecTBO nHKOB e cneKTpe - 250, cpenH HHX 
B03MOZHhl MYnbTHnnen1, HO He oonee qeM H3 5 nHKOB, MaKCHManbHblA pa3Mep 
yqacTKa - 150 KaHanoe (S88K) H 50 CS88FL 

11MeDTCH BBPCHH nporpaMM S88K H S88F llnH pa3nHqHhlX cnocoooe 3anHCH 
e ~aAn cneKTpa CnnHHa peKopna, nnHHa 6noKa, qHcno onoKoB, qHcna uenhre 
HnH eemecTBeHHhre, ,'IHCna 2-oaATHhre HnH 4-oaATHhre). 

IO 

4. 3 AKn!OlJEH 11E 

nonKnvqeHHe GE ( LI ) - neTeKTOPOB YCTaHOBKH "f aMMa" qepe3 HHTep~eAc 
PCA/INCREMENT MEMORY K IBM PC 3HaqHTenbHO coKpaTHno epeMH Ha6opa 
cneKTPOB raMMa-nyqeA H yeenHqHno eMKOCTb KaHanoe llO 24 llBOHqHhlX 
pa3PHllOB, qyo oco□eHHO BaZHO llnH npoeeneHHH 3KCnepHMeHTOB Ha nyqKe 
HllBP CHHXPO~a30TPOHa 011Hl1. 

Onhrr paoon1 noKaJan, qyo HcnonbJoeaHHe HHTep~eA~a PCA/1 NCREMENT 
MEMORY noneJHO nnH nonbJOBaTeneA, nonKnvqavmttx aHanoroehie npoueccophl K 
nepcoHanbHhlM KOMnbDTepaM. 

B nanbHeAmeM nnaHHpyeTCH nononHHTb HHTep~eAc 6blCTPOlleACTBYDmHM 
cneKTpocKonHqecKHM ADC, qyo noJeonHT npeepaTHTb IBM PC-XT/AT e 
nepcoHanbHhlA MHoroKaHanbHhlA aHanHJaTop. 

ABT OP hi HCKpeHHe onar onapHhl M. r. MemepHKOBY. A. M. EianllHHY. 
A.H. CHHaeey, Ei.A. KynaKOBY, B.Ei. EipynaHHHY, H.11. iypaeneey, 
B.A. AHTDXOBY, 11.H. 1.JypHHY 3a nonnepZKY, none3Hhl8 OOCYZlleHHH H noMOWb 
npH C03llaHHH YCTaHOBKH H nporpaMMHoro ooecneqeHHH. 
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6HpH W. H AP• 
AnnaparypHo-nporpaMMH~H KOMnneKc AfiA HCCneAOBaHHA npo4eccoe 
¢parMeHTa4HH e AAPO-AAePH~x COYAapeHHAX 

Pl-89-298 

OnHc~eaeTCA MOAepHH3HpoeaHH~H annaparypHo-nporpaMMH~H KOMnneKc /ycra­
HOBKa 11faMMa 11/. Ocy111ecreneHo nOAKfil04eHHe cneKTpoMeTpa C Ge (Li)-AeTeKTOpaMH 
K IBM PC-XT/AT c nOMOUlblO pa3pa6oraHHoro HHTep¢eHCa PCA/INCREMENT MEMORY, 
HcnOfib30BaHHe HHTep¢cHCa 3Ha4HTenbHO COKpaTHno epeMA HaKonneHHR cneKTPOB 
raMMa-ny4eH H yeenH4Hno eMKOCTb Ka*AOrO KaHana AO 24 ABOH4H~X pa3pAAOB. 
npHBOAATCA cpaBHHTenbH~e 04eHKH 6~CTPOAeHCTBHA o6pa6oTKH 3KcnepHMeHTafibH~X 
AaHH~X Ha nK pa3fiH4H~X THnoe, B TOM 4HCne C HCnOfib30BaHHeM YCKOPHTenbHOH 
nnan.i FASTCACIIE-286. noKa3aHo·, 4TO Ha coepeMeHH~X nK AOCTHraeTCR npoH3BO­
AHTefibHOCTb, cpeBHHMaA C npOH3BOAHTenbHOCTAMH 3BM THna EC. OnHCaH~ CHCTeM~ 
nporpaMM CBA3H cneKTpoMeTpa C nK H npe4H3HOHHOH o6pa6oTKH cneKTpOMeTpH4eC­
KOH HH¢OpMa4HH. 

Pa6ora e~nonHeHa e fla6oparopHH e~coKHX 3HeprHH OH~H. 

IlpenpHHT 061>eAHH8HHOro HllCTHTyTa ,mepHbl.lt uccneAOBIUIHA. Jly6ua 1989 

nepeeoA A.MonHapa 

Blrl S. et al. Pl-89-298 
Hardware Software Complex for Investigation of 
Fragmentation Processes in Nucleus-Nucleus Collisions 

The Improved facilities (setup GAMMA) are described in detail. Facll I­
ties based on ··.semiconducting Ge(LI) detectors are connected to the IBM 
PC-XT/AT via fnte'rface PCA/INCREMENT MEMORY have been developed. Using 
this Interface makes shorter the measuring time for acquisition of garrrna­
ray spectrometric Information and gives higher statistics ~Ith zaq-1 
counts/channel storing capacity. The speeds of some kinds of personal com­
puters In precision spectrometric Information processing are discussed. 
The table Includes the measuring results on computer setups with a 
FASTCACHE-286 accelerator board for IBM PCs. Comparing results one can 
see the performances of PCs equivalents to the other host computers. 

_.System-oriented programs for control and communication and precision· 
spectrometric data evaluation programs are described. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1989 


