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~acwHpeHHe 803MO*HOCTeH ft3WKa .OPTPAH-IV EC-1010 

CosAaHw noAnporpaMMW, nos8onft~He nporpaMMe, awnonHeHHOH Ha 
ft3WKe .OPTPAH-IV ,6onee nonHo HCnonb308aTb 803MO*HOCTH, n~OCTaBnfte
Mwe nonb30BaTeJ11) onepaliHOHHOH CHCTeMOH EC -10 10. 00Anporpa·MMW LA , 
MEM , MOVE AallT B03MO*HOCTb 8W3waa~eH nporpaMMe 0(5pa11an.cft K n•6nH
llaM MOHHTOpa,AHHaMH4eCKH C03Aa8aTb H HCnOnb308aTb MBCCHBW AaHHWX, 
·pacnono*eHHwe 8 npoH3BOnbHOM MeCTe naMftTH, pa6oTaTb C .6COJ11)THoM 
aApeCaliHeH naMftTH, OC~eCT8nftTb 83aHMOAeHCTBHe nporpaMM, noAKnll48HHWX 
K pa3HWM ypo8HftM npepwaaHHft CHCTeMW EC-1010. 00AnporpaMMa ~0 ocy· 
•eCTBnfteT o6MeH AaHHWHM C nll6oH 30HOH CHCTeMHOro MBrHHTHOrO AHCKB. 
noAnporpaMMa ARIN nosaonfteT aaoAHTb 4HCna a topMaTe c nnaaa.,.eA 
3anftTOH, MHHYft CHCTeMy toPMaTHOro B80Aa tQPTPAH-IV.OpHBeAeHHWe r~
nporpaMMW o6ner4allT npHMeHeHHe ft3WKa awcoKoro ypoaHR .OPTPAH•IV 
npH HanHCaHHH nporpaMM npHeMa H nepBH4HOH o6pa6oTKH ~IM4eCKOH 
HHtopMaliHH Anft EC-1010. 

Pa6oTa 8WnonHeHa 8 na6opaTOPHH RAePHWX npo6neM OM~M. 

Cool5meaae 0151t8118H8HHOr'O IIHCTRTyTa llllBpHWX accneQONBBI, Lly15HB 1879 

Sergeev S.V. 

Extension of Resources of the FORTRAN-IV Language 
for ES-1010 Computer 

10- 12351 

Subroutines are created which enable the program written In the 
FORTRAN-IV language, to use more completely resources of the ES-1010 
operational system. LA, NEM, MOVE subroutines permit the call-prog
ram to use monitor tables, to create and use data arrays, positioned 
In an arbitrary point of memory, to operate with an absolute memory 
addressing, to realize the Interaction of programs connected with 
different Interruption levels of the ES-1010 system. DCIO subroutine 
executes the Information -exchange with any zone of the system magne
tic disc. The ARIN subroutine permits to Introduce floating point 
constants without format. The given subroutines facilitate using 
of the high level language (FORTRAN-IV) at creating programs for 
receiving and primary processing of physical Information for the 
ES-1010 machine. · 

The Investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 

Communication of · the Joint Institute for Nuclear Research. Dubna 1979 
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B pa6ore on~caH~ HeKOTop~e noAnporpaMM~, e~nonHeHH~e 
Ha ~3~Ke ACCEMonEP-2 EC-1010, pacw~p~~~~e eoaMomHocr~ 
~3~Ka ~OPTPAH-IV 3TOH M~H~-3BM. CoaAaHH~e noAnporpaMM~ 
DCIO, . ARIN ., L•A, MEM, MOVE op~eHT~poeaH~ Ha nonbaoea
ren~, 3HaKOMOrO C apX~TeKTYPOH ~ oco6eHHOCT~M~ onepa~~oH
HOH c~cTeM~ EC -1010. Bee OH~ noaeon~IOT 6onee nonHo ~cnonb-

onepa~~OHHOH 30BaTb B03MOmHOCT~, npeAOCTaBn~eM~e 
C~CTeMOH. 

Oni1CAHI1E DCIO 

noAnporpaMMa DCIO noaeon~eT o6pa~aTbC~ K n1060H aoHe 
c~cTeMHOrO MarH~THOrO A~CKa /MA/ ~ He ~cnonb3yeT H~ OAHY 
~3 eaa~Mo~cKnl04aiO~~x c~creM o6cnym~eaH~~ ~aHnoe Ha A~CKe 
FMS-M ~n~ FMS-1.0 11•21 • 3ro AaeT B03MOmHOCTb nporpaM
Me, Han~caHHOH Ha ~3~Ke ~OPTPAH-IV, ocy~ecren~Tb o6MeH 
c MA noA ynpaeneH~eM n106oro A~CKoeoro MOH~Topa ~ He co3Aaer 
noMex pa6ore FMS-M ~n~ FMS-1.0. 

noAnporpaMMa MOmeT 6~Tb B~3BaHa KaK npo~eAypa ~YHK~~~ 
~n~ c noMO~biO oneparopa CALL: 

l lADR = ~ DCIO(IREG, NZON, !COP, IADR, NB, A(l), IANS) 
CALL 

IREG- pem~M pa6or~ noAnporpaMM~. Bo BH~MaH~e np~H~MaiOT
c~ 13, 14,15 6~T~ IREG. o~T 15 - 6~T aa~~T~. Ecn~ OH paeeH 
HyniO, aan~cb e 30H~ 0, 1,2,3,4 aanpe~eHa. Ecn~ 6~T 14 paeeH 
HyniO, TO np~ Henpae~nbHOM e~noneH~~ DCIO Ha BHewHeM 
ycTpOHCTBe /BY/, aaKpenneHHOM aa MeTKOH M:DO, no~en~eTc~ 

A~arHocT~Ka B~Aa: 

%% DCIO ERR. XXYY, 

rAe XXYY- wecrHaA~aT~P~4HOe 3Ha4eH~e napaMerpa IANS. Ecn~ 
6~T 13 paeeH HyniO, noAnporpaMMa DCIO, He om~Aa~ OKOH4aH~~ 
o6MeHa c MA, nepeAaeT ynpaeneH~e e~a~ea10~eH nporpaMMe. B 
3TOM cny4ae KOHTponb aa e~nonHeH~eM o6MeHa c MA AOnmeH 
ocy~ecren~Tbc~ nonbaoeareneM. np~Mep onpeAeneH~~ OKOH4aH~~ 
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o6MeHa npHBeAeH e onHcaHHH noAnporpaMMW MEM. ~cnonb30BaHHe 
DCIO e TaKOM pemHMe no3eonReT ew3wea~~eH nporpaMMe pa6o
TaTb H B Te4eHHe epeMeHH AOCTyna K M~, 4TO MOmeT fiWTb BamHO 
npH Hcnonb30BaHHH DCIO e HeKOTopwx nporpaMMax /cpeAHee 
epeMR AOCTyna K MHHH-AHCKY EC-5060 AOCTHraeT 10 MC, cneAO
BaTenbHO, 3a 3TO epeMR npo~eccop MomeT ewnonHHTb HeCKOnbKO 
TWCR4 onepa~HH/. 

NZON- HOMep 30HW AHCKa. npH NZON =0 eecb AHCK C4HTaeTCR 
OAHOH 30HOH, npH NZON=1 aApecyeTcR 30Ha SY, npH NZON=2 - 3o
Ha EP, 3 - 30Ha SL, 4 - UL, 5 - Gl-00, 6 - DA, 7 - 30Ha SW. 

!COP '1' THn onepa~HH. !COP =0 COOTBeTCTByeT KOAY onepa~HH 
4TeHHR &00 B ynpaBnR~~eM 6noKe BBOAa-eWBOAa (CB), !COP = 1 -
3anHCb (&80). npH APYrHX 3Ha4eHHRX !COP C4HTaeTCR' 4TO KOA 
onepa~HH COAepmHTCR B neBOM 6aHTe !COP. 

lADR - aApec CeKTOpa AHCKa no OTHOWeHH~ K Ha4any 30Hbl. 
NB- 4Hcno nepecwnaeMwx 6aHTOB. 
A(l) - 3neMeHT MaCCHBa, Ha4HHaR C KOTOpOrO HAeT 06MeH 

c M~. EcnH yKa3aH TOnbKO HAeHTH~HKaTop MaccHea, o6MeH 
Ha4HHaeTCR c nepeoro 3neMeHTa. 

IANS - OTBeT noAnporpaMMW. B · npaewH 6aHT IANS 3arpymaeT
CR 6aHT co6wTHR H3 CB.TaKHM o6pa3oM, nocne npaeHnbHOro 
BblnOnHeHHR noAnporpaMMW IANS ~ 0. 

npH nORBneHHH OWHfiKH OfiMeHa, KOTOpaR He MOmeT fiWTb HCnpae
neHa onepa~HOHHOH CHCTeMoH, e neew~ 6aHT IANS 3arpymaeTCR 
&FO. npH o6HapymeHHH OWH6KH o6pa~eHHR K DCIO B neBWH 6aHT 
3arpymaeTCR KOA OWHfiKH: 

&F 1 - HeAOnyCTHMWH HOMep 30HW, 
&F2- nonwTKa 3anHCH B 30HW 0-4 npH HanH4HH 3amHTW 30H, 
&F3 _, NB ~,0, 
&F4 _, IADR < 0, 
&F5 - BWXOA 3a rpaHH~Y 30HW. 

B 3THX cny4aRx o6MeH c M~ He ocy~ecTenReTcR. 
npH B03Bpa~eHHH B BW3WBa~~y~ nporpaMMY B perHCTpe '~!A'~ . 

COAepmHTCR aApec pacnonomeHHR CB B naMRTH OTHOCHTenbHO rno-
6anbHOrO 6a3Hca G. TaKHM o6pa3oM, npH Bbl3oee DCIO KaK 
noAnporpaMMbl - ~YHK~HH B03MOmHa nepeAa4a ew3wea~~eH nporpaM
Me aApeca CB. 

06pa~eHHe K 30HaM 0, 1,6,7 (SY, DA, SW) npoHCXOAHT 4epe3 
MeTKY M:SY, K OCTanbHbiM 30HaM - 4epe3 COOTBeTCTBY~~He HM 
MeTKH. 

~nR ocy~ecTeneHHR e 3oHax DA H SW aApeca~HH no OTHO
weHH~ K Ha4any 30HW HCnOnb3YeTCR TafinH~a MOHHTOpa T:DMAP, 
aApec pacnonomeHHR B naMRTH KOTOpOH HaXOAHTCR no a6con~T
HOMY aApecy &62. 3Ta TafinH~a cnymHT H AnR KOHTpOnR 
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3a TeM, 4To6w npH o6MeHe c M~ aApec ceKTOpa He ewwen 3a 
rpaHH~Y 30HW. 

npH 3aAaHHH B neBOM 6aHTe !COP KOAa onepa~HH &10 HnH 
&90 nocne OKOH4aHHR o6MeHa napaMeTp IADR yeenH4HeaeTcR 
Ha KOnH4eCTBO CeKTOpOB nepeAaHHOH HH~OpMa~HH. B 3TOM cny4ae 
npH cneAY~~eM o6pa~eHHH K 0910 He Tpe6yeTCR npHceaHeaTb 
Hoeoe 3Ha4eHHe napaMeTpy IADRtTaK KaK OH yme coAepmHT 
aApec cneAY~~ero ceo60AHOro ceKTOpa . 

On~CAH~E ARIN 

noAnporpaMMa ARIN no3BOnReT BBOAHTb MaCCHBW AaHHWX 
e ~opMaTe c nnaea~~eH 3anRTOH, 3aAaHHWX e KOAe ASCll HnH 
EBCDIC ~1 • MHHYR CHCTeMy ~opMaTHOro BBOAa ~OPTPAH-IV 
E0..1 01 0. ARIN npeAHa3Ha4eHa AnR npHMeHeHHR e nepey~ 
04epeAb e nporpaMMax, pa6oTa~~HX e AHanoroeoM pemHMe, 
B KOTOPOM HCnonb30BaHHe BBOAa no ~OpMaTy AOCTaT04HO HeYAOfi
HO. 

noAnporpaMMa ew3weaeTCR onepaTopoM CALL. 
OALL ,ARIN (LAB, N, A(I) , !REG) 
LAB- KOA onepa~HOHHOH MeTKH, 3aKpenneHHOH 3a BY, c KOTo

poro BBOAHTCR MaCCHB AaHHWX. ~HHa BBOAHMOH an~aBHTHO
~H~POBOH CTPOKH - 80 CHMBOnoe. 

N- KOnH4eCTBO BBOAHMbiX 4HCen. nocne ewnonHeHHR ARIN 
napaMeTp N paeeH KOnH4eCTBY npaBHnbHO BBeAeHHWX 4HCen. 

A(l) - 3neMeHT MaCCHBa, Ha4HHaR C KOTOpOrO npOHCXOAHT 
BBOA. 

IREG - pemHM pa6oTw: npH noReneHHH owH6KH BBOAa HnH 
CHHTaKCH4eCKOH owHfiKH e cny4ae !REG =0 Ha BY, 3aKpenneH
HOM 3a MeTKOH M:DQ, nORBnReTCR AHarHOCTHKa 

%% ARIN ERR.XX, 
rAe XX-6aHT co6WTHR BBOAa CTPOKH, ecnH 6wna OWHfiKa BBOAa 

HnH %% ARIN ERR., 
IN AB ... D, 

rAe AB ... D - 4aCTb BBeAeHHOH CTpOKH, nocneAHHH CHMBOn KOTO
pOH COAepmHT CHHTaKCH4eCKY~ OWHfiKy. npH OWHfiKe 3anpoca 
BBOAa /HanpHMep, nonWTKa BBOAa C MeTKH, npeAHa3Ha4eHHOH 
AnR BWBOAa/ N < 0. 

~R npeo6pa30BaHHR 4HCna H3 an~aBHTHO-~H~pOBOH ~OpMbl 
e ~opMaT c nnaea~~eH 3anRTOH Hcnonb3yeTCR ceK~HR DCVF,exo
AR~aR e cocTae 6H6nHoTeKH BMCV /4/, KOTOpaR H onpeAenReT 
¢opMaT npeACTaeneHHR AaHHwx: 

[ npo6enw] [ 3HaK] wenaR 4aCTb] [. [ AP06HaR 4aCTbll 
[E [[ 3HaK] noKa3aTenb ]] <3HaK pa3AeneHHR > •. 
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3neMeHT~, yKa3aHH~e 8 K8aApaTH~X CK06Kax, ~8n~~TC~ He06~-

3aTenbH~MH, npo6en~ - nocneA08aTenbHOCTb npoH38onbHoro 
4Hcna nycT~x MeeT. 3HaK - "+" HnH "-" HnH npo6en /c4HTaeTc~ 
nonomHTenbH~M/. Uena~ 4aCTb, AP06Ha~ 4aCTb H noKa3aTenb -
nocneA08aTenbHOCTH Aec~TH4H~x ~~ ~p. 3HaK pa3AeneHH~ -
CHM80n, He ~8n~~~HHC~ HH T04KOH, HH ~H~pOH, HH 6yK80H, HH 
npo6enoM, HH .3HaKOM 11+11 1-!nH 11

-
11

• 06~ee KOnH4eCT80 ~H~p 
~enoH 1-1 AP06HOH 4aCTI-1 He AOnmHo npe8~waTb 12. OcTanbH~e 

~~-~~P~ 80 8HHMaHI-!e He npi-!HI-!Ma~Tc~. B 4Hcne AOnmH~ npHcyT
CT808aTb nH6o ~ena~ 4aCTb, n1-16o AP06Ha~, n1-16o o6e 8MecTe. 
TaKHM o6pa3oM, 41-!cno ~2,7, HanpHMep, MomeT 6~Tb npeA
cTa8neHo 8 cneAY~~eM 8HAe: 

-12.7; -127E-1; ~12.7E; -.127E2 
npH 880Ae C onepa~I-!OHHOH MeTKH,HMe~~eH an~a81-!THO-~I-1$po-

80e 3aKpenneHI-1e, AaHH~e AOnmH~ 6~Tb npeACTa8neH~ 8 KOAe 
ASCII, 8 npoTH8HOM cny4ae - 8 KOAe EBCDIC. 

nOAnPOrPAMMbl LA, MOVE, MEM 

LA, MOVE,MEM no380n~~T nporpaMMe, HanHcaHHOH Ha ~3~Ke 
~OPTPAH- IV, nony41-!Tb AOCTyn K 30He o6~HX AaHH~X (ZC), K 
Ta6n1-1~aM MOHHTOpa H T.A. 0HH TaKme Aa~T 803MOmHOCTb AHHa
MH4eCKH C03Aa8aTb H pa3Me~aTb MaCCH8~ AaHH~X 8 n~60M 
MecTe onepaTH8HOH naM~TH, 4TO YA06Ho np~-1 xpaHeHHH 8 6H6nH
OTeKe Ha MA roT08~X nporpaMM, l-!cnonb3Y~~Hx 6onbWHe Mac
CH8~. 3KOHOMH~ MeeT a 8 EP o6o~CH~eTc~ TeM, 4TO npH onHcaHHH 
MaccH8a c noM~b~ onepaTopa DIMENSION MaccH8 pa3Me~aeTc~ 
8 CDS 1-1nH 8 LOS nporpaMM~ 1-1 npH 8Kn~4eHHI-1 nporpaMM~ 8 6H6-
nHoTeKy EP 3aH~MaeT MecTo Ha AHCKe. 

noAnporpaMMa LA onpeAen~eT a6con~TH~H HnH 3aAaHH~H 

OTHOCHTenbHO rno6anbHOro 6a3~ca G aApec pacnonomeHH~ 
HAeHTH~HKaTopa IDNT 8 naM~TH. 

B~308 noAnporpaMM~: 

IADR = LA (IREG, IDNT) 
EcnH IREG=O, 8~41-lcneHH~H aApec IADR - a6con~TH~H. B cny-

4aeiREG =1 - OTHOCHTenbH~H. 
noAnporpaMMa MOVE cnymi-IT An~ nepeMe~eHI-1~ MaccH8a 

AaHH~X H3 OAHOH o6nacTH naM~TH 8 APYry~. B~3o8: 

CALL MOVE (IREG, IADRl. IADR2. NB, IANS) 
IREG - pemHM pa6oT~. Bo 8HHMaHHe npHHHMa~Tc~ 61-!T~ 13 7 15. 
Ecn~-1 6HT 15 pa8eH 1, C4HTaeTc~, 4TO IADR2- a6con~TH~H, 

8 npoTH8HOM cny4ae C4HTaeTc~, 4TO IADR2 3aAaH OTHOCHTenbHO 
G. AHanorH4HY~ ponb HrpaeT 6HT 14 no OTHoweHI-1~ K IADRL 
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EcnH 6HT 13 pa8eH Hyn~, TO npH 8~XOAe 3a rpaHH~~ naM~
TH Ha BY, 3aKpenneHHoe 3a MeTKOH M:DO, 8~AaeTc~ coo6~e
HHe 06 OWH6Ke: 

%%MOVE ERR. 

IADR1 - aApec Ha4ana nepec~naeMoro MaccH8a, 
IADR2 - aApec Ha4ana o6nacTH naM~TI-1, KYAa 6yAeT npoi-!3-

80AHTbC~ nepeMe~eHHe. 

NB- KonH4eCT80 6aHT08, noAnema~I-!X nepec~nKe. 
lANS - OT8eT nOAnporpaMM~. npH npa81-!nbHOM 8~nonHeHHI-1 

IANS.?, o. npH 8~XOAe 3a rpaHI-I~Y Hcnonb3yeMoro 03Y lANS < o. 
noAnporpaMMa MEM no38on~eT nepeAaTb 8~3~8a~~eH npor

paMMe COAepmi-!MOe cno8a, a6con~THblH aApec HnH aApec' KOToporo 
no OTHoweHI-1~ K G 3aAaH 8 Ka4e'cT8e a·pryMeHTa IADR. 

B~3o8: 

I = MEM (IREG, IADR, IANS) 
npH IREG=O C41-!TaeTC~' 4TO aApec IADR - a6con~THbiH' npH 
IREG=1 - 3aAaH no OTHOWeHH~ K G. 

npH npa81-!nbHOM 8~nonHeHHH noAnporpaMMbl I.ANS;::: O. ecnH me 
3Ha4eHHe IADR 8~XOAI-1T 3a npeAenbl Hcnonb3yeMoro 03Y, TO 
IANS < 0. 

B Ka4eCT8e npHMepa paccMOTPI-IM 4aCTb nporpaMMbl, nepecbl
na~~Y~ Maccl-18 IK Ani-IHOH 128 6aHT08 8 30HY ZC . /AApec 
Ha4ana ZC no OTHoweHH~ K G HaXOAHTC~ 8 CDS nporpaMMbl 
no aApecy &06 I: 

IADR2 = MEM ( 1, 6, lANS) 
IADRl =LA (1, IK) 
GALL MOVE (0, IADR1, IADR2, 128, IANS) 

npHMep pa3Me~eHH~ MaCCH8a AaHHblX ARRAY 8 o6naCTH naM~
TH, pacnonomeHHOH 3a nporpaMMOH, Ha4HHa~ c aApeca I·ADR, 3a
AaHHoro no OTHOWeHH~ K G: 

DIMENSION ARRAY(2) 

IADR1 = LA(1, ARRAY) 
K = (IADR - ·IADR1)/LENGTH 

3neMeHT MaCCH8a ARRAY(K) pacnonaraeTc~ 8 naM~TH no 
aApecy lADR, 3neMeHT ARRAY(K +·1) - no aApecy IADR +LENGTH. 
B 3TOM npHMepe LENGTH - AnHHa 8 6aHTax o6nacTH naM~TH, 
3aHHMaeMoH OAHHM 3neMeHTOM MacCH8a ARRAY. TaK, An~ ~enbiX 
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4Hcen LENGTH =2 1 An~ 4Hcen e $opMaTe c nnaea~~eH aan~
TOH LENGTH =4 H T ·A · 

C noMO~b~ MEM TaK~e MO~eT fi~Tb npoeepeHo OKOH4aHHe 
o6MeHa c M,Q hpH HcnonbaoeaHHH noAnporpaMM~ DCIO: 

IADRCB = DCIO (4, NZON, ICOP, IADR, NB, l(K), IANS) 

onepaTop~ 1 He Tpe6y~~He peaynbTaToe o6MeHa c M,ll 1 

J = MEM ( l, IADRCB) 

B 3TOM cny4ae nee~~ fiaHT J COAeP~HT fiaHT cofi~TH~ H3 CB 
o6pa~eHH~ K M,Q H 1 ecnH o6MeH He aaKOH4eH 1 J < o. 

OnHcaHH~e noAnporpaMM~ coaMeCTHO c HafiopoM noAnporpaMM 
npHeMa HH$OpMa~HH c $H3H4ecKOH annapaTyp~ noaeon~~T Hcnonb
aoeaTb npeHMy~eCTBa ~3~Ka B~COKoro YPOBH~ $0PTPAH-1V 
EC-1010 An~ pean~aa~HH nepeH4HOH o6pa6oTKH H HaKonneHH~ 
$H3H4eCKOH HH$OpMa~HH Ha M,Q. 

noAnpo rpaMM~ fi~nH HCnonb30BaH~ An~ OCy~eCTBneHH~ B3aHMO
AeHCTBH~ nporpaMM 1 nOAKn~4eHH~X K pa3H~M ypOBH~M npep~ea
HH~1 B CHCTeMe aMnnHTYAHOrO aHanH3a HMnynbCOB C $3Y 
4epeHKOBCKOro C4eT4HKa Ha ycTaHOBKe rHnEPOH. KpoMe TOrol 
Hafiop yKaaaHH~x noAnporpaMM nepeAaH An~ 3KcnnyaTa~HH H Ha 
APYrHe ycTaHOBKH 1 Hcnonbay~~He 3BM EC-1010. 

B aaKn~4eHHe aeTop C4HTaeT ceoeH npH~THOH o6~aaHHOCTb~ 
e~paaHTb 6naroAaPHOCTb B.6.$n~rHHY aa ~eHH~e yKaaaHH~. 
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