
H.K.83opos , B.B .HsaHoB 

BHBnHOTEKA no~nPOrPAMM 

~nH PABOThl 

10 - 11452 

C O~HOMEPHhlMH H ~BYMEPHhlMH 

CTATHCTHqECKHMH PACllPE~EnEHHHMH 

HA 38M EC-1010 

1978 



H.K .B3opos, B.B.HsaHoB 

BHBnHOTEKA no~nPOrPAMM 

~nH PABOThl 

10 - 11452 

C O~HOMEPHhiMH H ~BYMEPHhiMH 

CTATHCTHqECKHMH PACllPE~EnEHHHMH 

HA 38M EC-1010 

•• 
• 



Baopoe H.K., Heaaoe B.B. 10 - 11452 

Ba6nooTeKa nonnporpaMM nnsr pa6oTbl c OllHOMepHblMH H neyMepHbiMB 
CTaTHCTH'lecKHMH pacnpeneneHHSIMH ua 3BM EC-1010 

0nHCbiB8eTCSI Ha6op UOllUpOrpaMM llllSI pa60Tbl C OllHOMepHblMH H llByMep
HbiMH pacnpeneneHHRMH Ha 3BM EC-1010. OnuoMepHble pacnpeaeneHH!I npen
CTaBlli!IOTCa B BHll9 I"'HCTOrpaMM, llByMepHbie - B BHlle Ta6llHU, nonnpOI"'p8M
Mbl ll810T B03MOlKHOCTb npOH3BOllHTb 38BelleHHe H yHH'lTOlKeHHe I"'HCTOI"'p8MM 
H Ta6nRU, HX 38DOllH9HHe H O'lHCTKy, apH¢.MeTII'l9CKH9 ll9HCTBHil Hall HHMH, ne
'18Tb Ha neqaT810WHX yCTpOilCTD8X C DpOH3BOllbHOll llllHHOJl CTpOKH, nonnpo
rpaMMbl HanacaHbl Ha 4>0PTPAHe. 06paweHRe K HHM MOlK9T ocyweCTBllSITbCSI 
aa nporpaMM, uanacaHHbiX Ha cl>OPTPAHe ann ACCEMBnEPe. Ba6naoTeKa 

MOlKeT 6b1Tb HCDOllb30BaHa H Ha llPYI"'HX 38M, 

Pa6oTa Bbmonueaa B na6opaTOPHH Bbl"'HCllHTellbHOil TeXHHKH H 

aeTOMaTaaauna OIHIH, 

Coo6meaae 06hellRHeaaoro KHCTRTyTa SlllepHbiX accneaoeaaall. lly6aa 1978 

Vsorov I.K., Ivanov V.V, 10 - 11452 

A Library of Subroutines to Produce One- and Two
Dimensional Distributions on the ES-1010 Computer 

A library of subroutines to produce 1- and 2-dimensional 
istributious on the ES-101 0 computer is described. 1-dimensional 
istribution is represented as the histogram, 2-dimensional one is 
presented as the table. The library provides such opportunities 

s booking and deleting, filling and clearing of histograms (tables), 
rithmetic operations with them, and printing of histograms (tables) 

on the computer printer with veriable printer line, All subroutines 
re written in FORTRAN-IV language and can be called from the 

program "'-Titten in FORTRAN or in ASSEMBLER. Tlis library can 
!be implemented on all computer systems that offer a FORTRAN-IV 
compiler, 

The investigation has been performed at the Laboratory of 
~omputing Techniques and Automation, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1878 06'beJZHHeHHblil HHCTHry7' SlllepHblJC HCCIIeJZOBBHJiil /ly6Ha 

I. BBE11EHI1E 

B HaCTOSillleM coo6meHHH onHCbiBaeTCSI Ha6op noanpo
rpaMM llnSI pa60Tbi C oaHOMepHbiMH H llByMepHbiMH CTa
THCTH"IeCKHMH pacnpeaeneHHSIMH Ha 3BM EC-1010. 

OaHoMepHhre pacnpeaeneHHSI npeacTaBnSIIDTCSI B BHae l"'H
CTorpaMM, aByMepHbie - B BHae Ta6nHU. floanporpaMMbi 

aaroT B03MO*HOCTh npoH3BOaHTb 3aBeaeHHe H yHHqTo*e
HHe l"'HCTOI"'p8MM H Ta6nHU, HX 3anonHeHHe H oqHCTKy, 
apH~MeTHqeCKHe aefiCTBHSI Haa HHMH 1 neqaTb Ha neqaTaro

lllHX ycTpOMCTB8X C npOH3BOnbHOll anHHOM CTpOKHo 06pa
llleHHe K HHM MO*eT OCyllleCTBnSITbCSI H3 nporpaMM 1 Ha
llHC8HHbiX Ha FORTRANe HnH Ha ACCEMEnEPe. CaMH *e 

noanporpaMMbi HanHcaHhr Ha SI3biKe FORTRAN-IV H MoryT 
6b!Tb HCUOnb30B8Hbi Ha apyl"'HX 3BM, 

flpeaocTaBnSISI nonb3oBaTenro 6onee orpaHHqeHHwe 

B03MO*HOCTH no cpaBHeHHID C H3BeCTHbiMH npOI"'R8MM8MH 
cTaTHCTHqecKoro aHanH3a SUMX I 1/. HnH HBOOK t 2/, onH

CbiBaeMhie noanporpaMMbi Tpe6yroT 3HaqHTenbHO MeHbUJe

ro 06'beMa naMSITH, 3TO MO*eT HMeTb cymeCTBeHHOe 
3HaqeHH8 anSI pa60Tbl Ha ManbiX 3BM, npH npOBBllBHHH 

9KCnepHMBHTOB on-line H B pSiae apyrHx cnyqaeB, Kor-

aa anSI nonyqeHHSI pe3ynbTaToB BhiqHcneHHfi H HX npea

CTaBneHHSI He Tpe6yeTCSI peanH38UHH lllHpOKOI"'O Kpyra 

B03MO*HOCTefi, KOTOpbiMH o6nanaror nporpaMMhi SUMX 
H HBOOK. 

II. Ofll1CAHI1E flOLlflPOfP AMM 

1) 06UJHe 38MeqaHHSI 
l13 C006pa*eHHll eaHH006p83HSI CTpyKTypa OllHCbiBBe-
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Mofi 6a6naoTeKH a acnonb3yeMag B Hacrogmefi pa6oTe 

TepMRHOnOPHg 6bWR npHHSITbl aHanOI'R"'HbiMR o6mefi CTpyK

Type a TepMRHonorHH HBOOK. 
ilng yao6CTBa aanbHefimefi OpHeHTHpOBKR OTMeTHM, 

"'TO Ha3BaHHSI noanpoPpaMM, npeaHa3Ha"IeHHbiX ang pa6o
Tbl c PacrorpaMMaMa, Ha"'aHaiOTCSI c 6yKBbi H , c Ta6na
uaMR - c 6yKBbr 'I, a anSI pa6oTbi c pacnpeaeneHH SIMH 
o6o11x THnos- c 6yKBbr G. 

06pameHHe K noanpoPpaMMaM 113 npoPpaMMbr Ha 

FORTRANe npoa3soaHTCSI o6br"'HbiM cnoco6oM: 

OALL NAME (P , ... , P ) , 
1 n 

rae NAME - Ha3BaHHe Bbi3biBaeMofi noanpoPpaMMbi, a 
P 1 , ... , P n - ee napaMeTpbr. T11n ( INTEGER 11na: 

REAL) Ka*aoPo napaMeTpa, ecn11 He aenaeTCSI cneuHanb

Hofi OI'OBOPKR, onpeaenSieTCSI no nepsofi 6yKBe ePo HaeH
Tl1cpl1KaTopa. ilJig BCeX OnHCbiBaeMb!X noanporpaMM o6g-

3aTeJibHbiM SIBJISieTCSI napaMeTp MEMORY - HMg MaccHBa, 
3ape3epBnpoBaHHoro nonh30BaTeneM ang pa3MemeHHSI 
I'HCTOrpaMM. 

8bi30B noanporpaMM H3 nporpaMMbi, HanHCaHHOH Ha 

KOMnOHOBO'IHOM SI3brKe ACCEMEJTEP /3/ cneayeT npoa:3-
' BOaHTb B COOTBeTCTBHH C peKOMeHaaUHSIMH, npl1BeaeHHhl-

Mli B I 4,5/, KpoMe ToPo, B aTOM cnyqae K MoMeHTy 

Bbi30Ba peaaKTOpa CBSI3efi aon*Hbl 6b!Tb 3anrrcaHbl B 

30Hy GI-GO l1Jll1 B 30Hbl UL, SL MoayJIH ~ABS. AMAXl, 
F:CMPR, F:EXII, F:EXRI, F:CVRI, F:CVIR rr3 6H6nao-

TeKI1 BFLSD 11 MoayJIH F:WRF, F:IO, F:FIO li3 6a6nHo-
TeKR BMFOR/5/. 

2) DoaPOTOBKa K pa6oTe 

P a6oqee none anSI pa3Mell1eHHSI PrrcTorpaMM a Ta6nHu 
pe3epBHpyeTCSI H O'IHill8eTCSI B Ha'Iane pa60Tbl C nOMOillbiO 
noanporpaMMbi GSTART: 

SUBROUTINE GSTART (MEMORY, LMEM, NUMBH, NUMBT), 

rae 

LMEM- anHHa MaCCRBa MEMORY; 

NUMBH - 3aaasaeMoe KOnH"'eCTBO rHcTorpaMM; 
NUMB'I - 3aaasaeMoe KOnH"'eCTBo Ta6nHu. 
llnHHa noanpoPpaMMbi - 364

10 
cnosa. 

MHHRManhHYIO an11Hy Maccnsa MEMORY, Heo6xoaHMoro 
anSI pa3MeilleHHg 3aaaHHOI'O KOnH"'eCTBa I'HCTOrpaMM H Ta6-
nl1U, MO*HO onpeaenHTb H3 COOTHOilleHHSI 

NUMBT 
LMEM . 

m1n 

NUMBH 
I 

i = 1 
fH 

i 

+ I fT· +NUMBH+NUMBT+5. 
j = 1 J 

3aecb fH· - aJIHHa i -ofi rHCTOI'paMMbi, paBHaSI 
1 

fHi = NCHAN + NSYM/2 + 10. 
AHanoPH'IHo fT. - anHHa Ta6nauw, 

J 

fTj =(NCHANX+2)* (NCHANY +2) +NSYM/2 + 25. 
Ha3Ha"'eHI1e napaMeTpoB NCHAN, NSYM, NCHANX 
NCHANY onpeaenSieTCSI HH*e· 

3) 3aseaeHHe rHcrorpaMM H ra6nau 

l1 

K a*aaSI rHCTOPpaMMa ( Ta6n11ua) 3aBoaHTC SI c noMOillbiO 
noanporpaMMbr HBOOK (TBOOK): 

a) SUBROUTINE HBOOK (ID,TITLE,NSYM,NCHAN,FROM,TO,MEMORY), 
rae 

ID - HOMep I'HCTorpaMMbr: O<ID,:::NUMBH; 
TITLE - 3aronoBOK rHcTorpaMMbi, ancpaBHTHO-Ullcppo-

sofi (nepeMeHHaSI HJIH MaCCHB T11na INTEGER); 
NSYM - KOJIH'IeCTBO CHMBonoB B 3aPonoBKe; 'IeTHoe, 

He pasHoe HyniO 'IHCno; 

NCHAN - KOnH'IeCTBo KaHanoB; 
FROM - Hli*HHfi npeaen nepsoPo KaHana; 
TO - sepxHnfi npeaen nocneaHero KaHana. 

ilnaHa noanpoPpaMMbl - 409 10 CnOBo 

6) SUBROUTINE TBOOK (ID, TITLE, NSYM,NCHANX,XMIN,XMAX, 
NCHANY, YMIN, YMAX, MEMORY), 

rae 
ID - HOMep Ta6nauhr: O<ID,:::NUMBT; 
'IITLE,NSYM - To *e, 'ITO 11 anSI HBOOK; 
NCHANX(NCHANY) - KonH'IeC'r.BO KaHanoB no oca a6CUHCC 

( opaHHaT); 
XMIN (YMIN) - HH:lKHHfi npeaen nepBoro KaHana no ocn 

a6cuncc (opaHHaT); 
XMAX(YMAX)- BepxHHfi npeaen nocneaHePo KaHana no 

OCH a6CUHCC (opaHHaT). 
5 



.UnHHa nonnporpaMMbi - 593 10 cnoBa. 
flpH 3aBe.lleHHH f'HCTorpaMMbl HnH Ta6nHUbl B MaCCHBe 

MEMORY no.u Hee pe3epBHpyercg none nnHHOil: B eHj unu 
fT. cnoB, 4JopMHpyeTCg 3aronOBOK, 3anOMHHaiOTCg ee 

J napaMeTpbi H HeKoropag cny~e6Hag HH¢opMauug. 
Cne.uyeT OTMeTHT'b, 'ITO KOnH'IeCTBO KaHanOB no OCH 

X ( NCHANX) nng nByMepHoro pacnpeneneHHg orpaHH'IeHo 
CBepxy BBH.llY KOHe'IHOH ,llnHHbl CTpOKH ne'IaTaromero 

ycTpOHCTBa: . 
NCHANX = (NCOL - 20) /2 - 3 , max 

r.ue NCOL - W'IHHa ne'IaTHofl crpoKH { B CHMBonax). flpu 
3aBeneHHH Ta6nHUhi B noanporpaMMe TBOOK npeaBapurenb-
Ho OTBO.llHTCg ,llBe KOnOHKH Jlng H306pa~eHHg KOnH'I8CT-
Ba oTc'IeTOB B OJlHOM KaHane {no ¢opMaTy I 1 nmoc 
OJlHH npo6en) u npoBepgercg, yMemaercg nu 3aJlaHHoe 
KonuqecTBO KaHanoB NCHANX Ha ne'IaTHofl crpoKe, E cnu 
NCHANX cnumKoM BenuKo, BbiJlaercg cooTBeTCTByromag 
.llHaf'HOCTHKa { CM, T a 6 n, 2). 

4) YHH'ITo~eHue rucrorpaMM u ra6nuu 

Y HH'ITO:>!<HTb f'HCTorpaMMY HnH Ta6nHUY H OCB060.llHTb 
3aHHMaeMoe ero none B MaCCHBe MEMORY MO~Ho c no
MOIIIbiO nonnporpaMMbi GRAZE: 

SUBROUTINE GRAZE (IOBJ, ID, MEMORY), 
rne 

IOBJ - yKa3aTenb Tuna pacnpeneneHug: npu IOBJ = 
IHH YHH'ITo~aercg rucrorpaMMa, a npu IOBJ =IHT - Ta6-
nuua; 

ID - HOMep r ucrorpaMMbi unu ra6nHUbi: 0 :SID :S NUMBH 
(NUMBT); npuiD=O YHH'ITO~arorcg Bee pacnpeneneHug 
yKa8aHHOf'O Tuna, 

.UnuHa nonnporpaMMbi - 284 10 cnoBa, 

5) 3anonHeHHe rucrorpaMM H ra6nuu 

3anonHeHue ocymecTBngercg nonnporpaMMaMH HFILL H 
TFILL: 

6 

a) SUBROUTINE HFILL (ID,X, MEMORY) , 
rne 

ID - HOMep rucrorpaMMbi (0< ID~NUMBH) ; 
X - 3Ha'IeHHe rucrorpaMMHpyeMofl BenH'IHHbi, 
.UnuHa nonnporpaMMbi - 181 10 cnoBo. 

6) SUBROUTINE TFILL (ID, X, Y, MEMORY) , 
rne 

ID - HOMep ra6nHUbi (O<ID,:SNUMBT); 
X,Y - 3Ha'IeHug a6cuuccbi H opnHHaTbi Ta6ynupyeMoil: 

.llByMepHOM BenH'IHHhl, 

.UnuHa nonnporpaMMbi - 291
10 

cnoBo. 
flpH Ka~AOM o6pameHHH K nro6ofl H3 8THX nonnporpaMM 

Bbi'IHCngeTCg HOMep KaHana, COOTBeTCTBYIOIIIef'O TeKyiiieMy 

3Ha'IeHHIO f'HCTorpaMMHpyeMOM BenH'IHHbl 1 H ero conep~H
MOe yBenH'IHBaercg Ha e.uuHuuy. B TOM cnyqae, Korna 
CO.llep~HMOe KaHana npeBbiCHT 32767 10 , OHO ycTaHaBnH
BaeTcg paBHbiM - 32768 10 u nanbHeil:mee 3anonHeHHe 
KaHana npeKpamaercg. 

B T a 6 n. 1 npuBongrcg cpenHHe BpeMeHa 3anonHeHug 
rucrorpaMM H ra6nuu no nonnporpaMMaM HFILL H 
TFILL. l1MeiOTCSI 6onee 6biCTpbie aHanoru 8THX nonnpor
paMM - HFIL10 H T FIL10, HanucaHHbie Ha ACCEMEflEPe. 
BpeMeHa ux pa6oTbJ B rpu pa3a MeHbme, a nnHHbi npuMep
HO B.llBOe KOpoqe, 

Ta6nuua 1 
CpenHHe BpeMeHa pa6oTbi no.unporpaMM 3anonHeHHg 
f'HCTOrpaMM H Ta6nHU { B MKC) 

EC-1010 EC-1040 E3CM-6 C.UC-650 ... 

HFILL 1140 280 210 95 
TFILL 2120 470 360 190 
HFIL10 380 - - -
TFIL10 740 - - -

~-

6) 0'IHCTKa rucrorpaMM H ra6nuu 

flonnporpaMMa GCLEAR npoH3BO.llHT O'IHCTKy coaep~H

Moro KaHanoB O,llHOH HnH BCeX f'HCTOrpaMM (una Ta6nHU): 

7 
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rae 

SUBROUTINE GCLEAR (IOBJ, 10, MEMORY), 

IOBJ H 10 - To )!{e, tiTo H ami GRAZE. 
llm1Ha noanporpaMMbi - 202 10 cnoBa. 
7) A p H ¢ M e T H q e C K H e a e H C T B li Sl H a a r H C T 0 r p a M

MaMH H Ta6nH UaMHo 
Cno)!{eHue, BbitiHTaHHe, yMHO)!{eHue, aeneHue aByx ruc

TorpaMM HnH Ta6nHU H 3aHeCeHHe pe3ynbTaTa B TpeTblO 
rHCTOrpaMMY ( TaOnHUY) MO)!{HO I1pOH3BOaHTb C IIOMOIUblO 

noanporpaMMbi GOPERA: 

SUBROUTINE GOP ERA (IOBJ, 101, OP. 102, 103,Cl,C2,MEMORY), 

rae 

IOBJ - yKa3aTenb Tuna pacnpeaeneHHSI: npu IOBJ 
= IHH onepaUHSI npOH3BOaHTCSI Haa rHcTorpaMMaMH, a npH 
IOBJ==IHT - Haa Ta6nHuaMu; 

ID1, 102 - HOMepa rucTorpaMM unu Ta6nuu - onepaH-
aoB; 

OP- onepauHH: Il-l+, IH-, IH* , IH/ (nepeMeHHaSI 
Tuna INTEGER) ; 

ID3 - HOMep pe3ynbTHPYIOIUeJ1: rHCTorpaMMbi unH Ta6-
nuuhr; ID3 MO)!{eT coBnaaaTb c 101 unu 102; 

C1,C2 - KOHCTaHThl. 
llnuHa noanporpaMMbi - 545 10 cnoB. 

P acnpeaeneHHSI ID1, ID2, ID3 aon)!{Hbi HMeTb oauHa-
KOBbie napaMeTpbl (KOnH'leCTBO KaHanoB, Hli)!{Hlle li Bepx
HHe npeaenbJ). 

Onepauuu c rucTorpaMMaMH H Ta6nuuaMH npoH3BOaHT
CSI IIOKaHanbHO B COOTBeTCTBHH C anropHTMOM: 

N (103) == C1* N (101)(0P) C2* N (102) , 
k k k 

rae Nk- coaep)!{HMOe k:-ro KaHana COOTBeTCTBYIOIUeH 
r liC TorpaMMbl ( Ta6nHUbl), D PH aene HHH Ha Hy nb C oaep)!{H
MOe COOTBeTCTBYIOIUero KaHana N (103) ycTaHaBnHBaeT-

k 
CSI paBHbiM HyniO. Ecnu )!{e pe3ynbTaT npeBbi!llaeT 32767

10
, 

TO coaep)!{HMOe COOTBeTCTBYIOIUero KaHana Nk (103) ycTa
HaBnHBaeTCSI paBHbiM - 32768 lO • 

,8] De'laTb pacnpeaeneHHH 

De'laTb HaKonneHHblX pacnpeaeneHHH, HX HOMepOB1 

3aronoBKOB H napaMeTpOB 1 'lHCna o6paiUeHHH H HeKOTOpOH 

8 

~ 

' 

~ 
I 

CTaTHCTH'leCKOH HH¢opMaUHH I1pOH3BOaHTCSI noarrporpaMMaMii 

HPRINT u TPRINT : 

a) SUBROUTINE HPRINT (10, MEMORY) , 

fi) SUBROUTINE TPRINT (10, MEMORY) , 

rae 
ID - HOMep rucTorpaMMbi ( HnH Ta6nHUbi); npu ID ==0 

IIe'laTaiOTCSI BCe rHCTOrpaMMbl t Ta6nHUbr), 
llnnHa nonnporpaMMbi HPRINT - 910 10 cnoB, TPRINT 

3209 10 cnoB. 
DpuMep netiaTH onHoMepHoro pacnpeaeneHHH B Bune 

rHCTOrpaMMbl IIpliBeLleH Ha p 1i c. 1. llnSI Ka)!{aOrO KaHana 
netiaTaeTCSI ero IIOpSILlKOBhlll HOMep, Hli)!{Hee 3Ha'leHHe 
rHCTOrpaMMHpyeMOH BenH'IHHbl 1 OTBe'laiOIUee aaHHOMY Ka
Hany, conep)!{HMoe KaHana H ero rpa¢uqecKoe H3o6pa)!{e
HHe ( B COOTBeTCTByiOIUeM MaC!llTa6e, aBTOMaTHtieCKH Bbi6H
paeMOM nonnporpaMMoil HPRINT) B BHLle cTpOKH 3Be3no-
tieK ( * ), ecnH conepiKHMoe KaHana nonoJKHTenbHo, unu 
B BHLle CTpOKH 3HaKOB paBeHCTBa (==), ecnH OHO OTpH-
UaTenbHO. (0TpHUaTenbHOe conepiKiiMOe KaHana MOIKeT 
IIOnytiHTbCSI B pe3ynbTaTe apli~MeTHtieCKHX LleHCTBHH C 
rucTorpaMMaMH HnH npH nepenonHeHHH KaHana}. KpoMe 
TOrO, neqaTaeTCSI KOnH'leCTBO cnyqaeB, BbllllealllHX 3a 
HHIKHHH (UNDERFLOW) H BepXHHil(OVERFLOW) npenenw 
rHCTOrpaMMhl 1 tiHCnO o6paiUeHHH K Heft, cpenHee 3Ha'leHHe 
rHCTOrpaMMHpyeMOH BenHtiHHhl U CpeaHeKBaapaTH'lHOe 

OTKnOHeHHe nonytieHHOrO pacnpeaeneHHH. 
llByMepHoe pacnpeaeneHHe H3o6paJKaeTCH B BHLle 

Ta6nHUbl (p li c. 2). no OCHM X H y netiaTaiOTCSI nopSiaKo
Bble HOMepa KaHanOB H COOTBeTCTByiOIUHe HM Hll)!{Hlle 

3Ha'leHHH a6cuucc H opnHHaT Ta6ynHpyeMo:li: BenHtiHHhl. 
Depen netiaTbiO Taonuuw B noanporpaMMe TPRINT onpe
aenSieTCSI MaKCHManbHOe KOnHtieCTBO OTCtieTOB B OaHOM 
KaHane H qucno IT03HUHH NCOL1 (BKniO'laSI oaHH npo6en), 

Heo6xoaHMbiX anSI ero H3o6pa}l{eHHH. EcnH NCOL1 oKa3biBa
eTCSI 6onb!lle MaKCHManbHO B03MO)!{HOrO 'lHCna I103HUH:li: 
NMAX, KOTopoe MO)!{eT 6biTb OTBeaeHo Ha oaHH KaHan JJ.nst 

netiaTH NCHANX KaHanoB B cTpoxe JJ.nHHOH NCOL CHMBonoB, 
BBOaHTCH MaClllTaCHbiH K09¢<llHUHeHT FAC'IOR,.,10(NCOL1-NMAJQ 

Ha KOTOpOH aenHTCSI coaep)!{HMOe Ka)!{aoro KaHana ' 

9 



Ta6nnUhi, noene qero npouexo.unT ee neqaTb. (Tipn NCOLl= 

=2 nnn NCOLl<NMAX FACTOR= 1 ). 3Ha'IeHRe Maelll,Ta6Horo 

Koa¢¢nuneHTa ne'IaTaeTeSI mnKe Ta6nRUbi. 3.uee b *e 
ne'-laTaeTeSI 'IRena o6pallleHnfi K Hefi, a TBK*e Ta6nRUa H3 
.uesSITii queen, Ka*.uoe R3 KOTOpbiX npe.ueTaBnSieT Konuqeel'
so enyqaes, Kor.ua a6euneea n op.unHaTa Ta6ynHpyeMofi 
senH'IRHhl HaXO.llSITeSI B yKa3aHHhlX Hll:)!{e npe.uenax: 

Nl N2 N3 

N4 N5 N6 

N7 N8 N9 

Nl: XMIN > X ' 
Y:;:: YMAX; 

N2: XMIN < X < XMAX, Y ~ YMAX; 

N3: X_? XMAX, Y?_ YMAX; 

N4: XMIN > X ' 
YMIN 5: Y < YMAX; 

N5: XMIN ::: X < XMAX, YMIN < Y< YMAX; 

N6: X::: XMAX, YMIN S Y< YMAX; 

N7: XMIN > X ' 
YMIN > Y; 

N8: XMIN _5. X < XMAX, YMIN > Y; 

N9: X> XMAX, YMIN > Y. 

B TOM enyqae, eenn eoaep)!{HMOe seex KaHanos rneTo

rpaMMhi unn Ta6nRUhi paBHO Hymo, eaMo paenpeaeneHne 

He ne'IaTaeTeSI, a Bhi.UaeTeSI eoo6meHne "CONTENTS OF 

ALL CHANNELS IS ZERO". 

9 ) l1 3 M e H e H If e .ll n R H bl IT e 'I a T H 0 fi e T p 0 K R 

Tipn o6pameHRR K no.unporpaMMaM neqaTR HPRINT H 
TPRINT HeSIBHO noapa3yMesaeTeSI, 'ITO Bh!BO.ll npon3BO.UHT-

10 

eg Ha yeTpofieTBaX e JlnHHOfi eTpOKii B 80 eHMBOnOB (AlifiY 
EC - 7184/80 iWR auennefi VT- 340), KOTOpbiMH o6bi'IHo 
oeHamaeTeSI 3BM EC-1010. OaHaKo ll:MeeTeSI B03MO)!{HOeTb 
H3MeHSITb nnRHY eTpOKH .UnSI ITe'IaTH rneTorpaMM R Ta6nnu 
Ha rre'-laTaiOillliX yeTpofieTBaX e JlnHHOfi eTpOKH 1 OTnH'IHOfi 
OT 80 eHMBOnOB ( HO He MeHbllle 72 ell:MBOnOB) • llnSI 
aToro epa3y *e noene o6pameHiiSI K no.unporpaMMe CSTART 

ene.uyeT Bhi3BaTb noanporpaMMY CLINE, IT03BOnSIIOillYIO 
1'!3MeHHTb MaKell:ManbHYIO JlnRHY ITe'IaTHOfi eTpOKH: 

r.ue 

SUBROUTINE CLINE (NCOL, MEMORY) , 

NCOL - pa3Mep rre'-!aTHOfi eTpOKii ( B enMaonax). 
llnRHa noanporpaMMhi - 33

10 
enoaa. 

10) ll!iaf'HOeTHKa OUJH60K 

flpli HeBepHOM 38.UaHiiR IIapaMeTpOB B o6pameHiiR K 
KaKofi-nn6o !i3 ITOJlllpOrpaMM Ha6opa IIe'IaTaeTeSI H83BaHRe 
aToll: noanporpaMMbi li eooTBeTerayiOmee eoo6meHRe, noene 
'Ief'O nponeXOilliT B03Bpa T B Bbl3biBaiOillYIO nporpaMMy • 
B oTaenbHhiX noanporpaMMax JlliarHoeTRKa IIe'-laTaeTeSI 

B ene.uyiOillHX enyqagx t T a 6 n. 2 ) • 
B no.unporpaMMax HFILL, TFILL, HFILlO H TFILlO 

llpli HeBepHO 3a,UaHHOM HOMepe f'!ieTorpaMMhl linR Ta6nll:Uhl 
ne'IaTb eOOTBeTeTBYIOillefi .llli8f'HOeTiiKH !i3 eoo6pa)!{eHiifi 
eKopoeTH pa60Tbl 8TiiX IIOJliTporpaMM He ITpOH3BO.llHTeSI :. 

III. l1CTIOflb30BAHI1E TIOllTIPOfPAMM HA 

llPYfl1X 3BM 

Bee nepe'-!HeneHHbie Bbillle no.unporpaMMhi ( KpoMe no.u

nporpaMM HFILlO H TFILlO ) 6e3 KaKRX-nR6o R3MeHe
HHfi MOryT 6biTb Henonb30BaHbl Ha .upyrRX 3BM, HMeiOillRX 
B eBOeM MaTeMaTH'IeeKOM o6eene'IeHHR TpaHenSITOp e SI3hl
Ka FORTRAN-IV. flpfi aToM ene.uyeT nMeTb B anny, 'ITO 
noanporpaMMhi HBOOK H TBOOK npH ¢opMHpoBaHHii 3aro
noBKOB pa3MeillaiOT ITO JlBa eHMBOna B 0/lHOM MalllliHHOM 

11 



cnoae 3BM EC-1010. flo9TOMY npH HX HcnonbsosaHRH 
Ha APYI'HX 3BM nonb30BaTenb nonJK eH sanonHSITb MaCCRB 

TITLE, TaKJKe pasMelllaSI no .nsa CHMBona B OAHOM 
Maunt:HHOM cnose cornacHO cpopMaTy A2 Hn!f 2H. 

HassaHRe 

no.nnporpaMMhi 

GSTART 

HBOOK 

TBOOK 

GOP ERA 

12 

Ta6nRua 2 

0UlR60'IHOe sa.naHRe 
napaMeTpa 

1) LMEM::O. 
2 ) NUMBH 11JII1 NUM BT < 0, 
3) NUMBH + NUMBT < 0. 
1) ID::;O RnR ID>NUMBH, 
2) I'RCTOI'paMMa nOA HOMepOM 
ID yJKe cyllleCTsyeT, 
3) NCHAN ::;0, 
4) FROM2: TO, 
5) Ha pa6oqeM none He.nocTa

TO'IHO MeCTa ,nnSI pa3MellleHRSI 
BHOBb 3aBOARMOll I'HCTOI'paM-

Mbl, 

1) ID ::o Hnlf ID>NUMBT, 
2) Ta6nRua noll HOMepoM ID 

yJKe cyUlecTsyeT, 
3) NCHANX Hnu NCHANY _:sO, 
4) NCHANX cnRUIKOM senHKO, 

5) XMIN_? XMAX unu YMIN::_YMAX, 

6) Ha pa6oqeM none HeaocTa
TO'IHO MeCTa anSI pasMellleH!fSI 
BHOBb 3aBOARM0ll Ta6nRUhi. 

1) HesepHo saaaHa apHcpMeTR

qecKaSI onepaURSI: OPf lH+, 
lH-, lH*, 1H/, 
2) HesepHo saaaH yKasaTenb 
THna pacnpeaeneHHSIIOBJ;klHH 

Rnlf lHT. 

GRAZE,GCLEAR 

HPRINT (TPRINT) 

3) OllHa R3 yKa3aHHhlX B 06-
paUleHHR I'lfCTOI'paMM RnR 
Ta6nHu He 3aseaeHa, 

4) pacnpeaeneHRSI ID1, ID2, 
ID3 RMeiOT pa3Hhie pasMep
HOCTH, 

1) HesepHo sa.naa yKa3aTenb 

THna pacnpeaeneHRSI IOBJf 

f- 1HH Rn!f lHT • 
2) ID<O RnR ID>NUMBH(NUMBT). 

1) ID<O RJIR ID>NUMBH(NUMBT). 

flpR nonbsosaHRif JKe noLlnporpaMMaMR GRAZE, GCLEAR 
u GOPERA cpaKTRqecKHe sHaqeHRSI yKasaTenSIM TRna pacnpe
QeneHHSI IOBJ II Blilla onepauRH OP cne.nyeT npHCBaHBaTb 

c noMOlllbiO oneparopa DATA ( aanpHMep, DATA IOBJ/lHT/, 

OP/lH+/). 
CpellHife speMeHa pa6oThi noanporpaMM HFILL If TFILL 

Ha pa3HhiX 3BM npH:BeAeHhl B T a 6 n, 1. 
0TMeTRM, qTo anSI 3BM CDC -6500 9TH speMeHa oKa

sanRCb COnOCTaBRMhiMR C BpeMeHaMII pa6oTbl no,nnporpaMM 
6biCTporo sanonHeHHSI HFIL1 R HFIL2 cucT eMhi HBOOK. 
CyMMapHaSI anHHa scex noanporpaMM Ha6opa Ha 3BM 
CDC -6500 cocTasHna 2533

10 
cnos,B To speMSI KaK anSI pellle

HRSI Tex JKe sa,na-q CRCTeMa HBOOK noTpe6osana 11400 10 

enos • T aKifM o6pasoM, npR llOBOJibHO UIHpOKRX B03MOJKHoc
TSIX OnHCbiBaeMaSI 6R6n!iOTeKa no,nnporpaMM OKa3biB88TCSI 
6onee 9KOHOMuqaoil, qTo o6ycnosnRsaeT uenecoo6pasaocTb 

e~ RCnOnb30BaHRSI R Ha MOlllHbiX 3BM, 
B saKniO'leHRe asTopbi BhipaJKaiOT 6naro.napHOCTb 

n,C,AJKrRpeiO, l1,M,l1saaqeHKO R f.ll,CToneTOBY sa nones

Hble COB8Tbl If o6cyJKA8HRSI, 
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