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0. BBegeHwue.

B »TOM IoKymMeHTe TOBOPUTHCS O MpaBUIaX HAMKCAHUS IJIAarMH OOBEKTOB (MOJENel U MpBM)
Ha s3blke IluTtoH. O TOM, Kak MX IIOTOM MOAKIIOYATh K cucteMHoMy Karanory PRADIS,
roBopuThcs B nokymeHTe "Hcmonb3oBanne yruiutel PARM". B HEM Tak ke ynmoMHHaEeTcCs, 4ToO
HEIMOCPEACTBEHHOMY KOy Ha INUTOHE JOJDKHBI NPEAIIECTBOBAaTh HEKOTOpPbIE KOMMEHTAapuu, HO
371€Ch O HUX pe€UYb HE MOUAET.



0. CrTpyKTypa Koaa.

IlepBas cTpoka 0KHA OBITH CIEIYIOLIETO BUA!

from pradis.ppl.model import *

Ecau Bel numiere npai, To "model" HyxHO 3amMeHUTH Ha "ovp".

Janee nmomkeH ObITh 00BsBICH Kiacc. Ero Ha3Banue u Oynet umeHnem Bamero o6bekra. OToT
KJIacC JTOJDKEH HacleqoBaThCs OT Kiacca model (ecnmu Bpl numere moxaenb) uiau ovp (ecinu Ber
nuiere npsn). Hanpumep:

class MyOVP (ovp) :

Jlanee nomxeH ObITh mepeonpenenéH meron Execute. OH MMeeT BXOAHBIC MapameTphl. Jlis
MOJIeJIeH U MPBII OHU pa3Hble. OnpeneneHue MeTo1a sl MOJIETH JOKHO BBITJISIIETh TAK:

def Execute (COMMON, I, Y, X, V, A, PAR, NEW, OLD, WRK):
A nig [TPBII Tak:
def Execute (COMMON, XOUT, PAR, WRK, DOF):

Hanee Bbl numere cam KoJ, KOTOpBIM peaiu3yeT JIOTUKY paborel Bamero oowvekra. Tyt
MI0JIb30BaTE b UMEET MOJIHYIO0 CBOOO/1Y MOJIb30BAaThCSI BCEMU CpeICTBAaMHU sA3bIka [1UTOH.

Boixon u3 Merona Execute noikeH ObITh CTPOrO ONpeaen€HHbIM. J{1s Moienel OH BBITISIUT
TaK:

res = return result (COMMON, I, Y, X, V, A, NEW, OLD, WRK)
return res

Jnsa ITPBII Tak:

res = return result (COMMON, XOUT, WRK)
return res



0.

Hdetanu koaa.

3Ta CCKIIMA ITOCBAIIICHA OGT;SICHCHI/IIO HeKOTOpLIX ;[eTaneﬁ HartMCaHHuA KOJa, HpaBI/I.II nu
BO3MOYXHOCTEH.

3.1 MapameTpbl meToaa Execute.

3IICCB MBI JaJUM KpaTKO€ IMOSICHCHUEC ITapaMETpaM METOda Execute.

3.1.1 Mopenw.

OObsBIEHUE METOoAa JJIA MOI[GJIGfI BBITTIAAUT TaK:

def Execute (COMMON, I, Y, X, V, A, PAR, NEW, OLD, WRK):

3,Z[eCI> napaMeTpbl UMCHOT CJIICAYIOIINEC 3HAYCHUA:

COMMON: cTpyKTypa, coaepskaiias 3Ha4eHHUs HETIOMMEHOBAHHOW KOMOH-00JIacTH
dbopTtpaHa.

I: BexTOp cui1 (MOMEHTOB) IS AJIEMEHTA.

Y: axo0uaH MOIENH dJIEMEHTA.

X: BekTop nepemenieHuii y3nos pazMepHoctd EXTH+ENT. He ucnonesyercs npu
ADR=2, ADR=3.

V: BekTop ckopocteit y3noB pazmepHoct EXTH+ENT. He ucnone3yercs npu ADR=3.
A: BeKTOp yckopeHu y3i10B pasmepHoctu EXTH+ENT.

PAR: maccuB napamMeTpoB MOJEIH.

NEW: BekTop "HOBOTO COCTOSTHUA" MOJIEIH.

OLD: BexTop "cTaporo cocTostHuA" MOJEH.

WRK: paGounit MmaccuB JiJIsl MOJENIU DJIEMEHTA.

3.1.2 NPBI.

O0wsaBnenue Merona mia [IPBII BeirsianT Tax:

def Execute (COMMON, XOUT, PAR, WRK, DOF):

371ech napaMeTpbl UMEIOT CIIEAYIOIINE 3HAUCHHUS:

COMMON: cTpyKTypa, coaeprkaliasi 3Ha4eHUsI HEITOMMEHOBAaHHON KOMOH-001acTH
¢dopTpana.

XOUT: paccuntbiBaemasi BEIXOAHAsI IEPEMEHHAsSI MM BEKTOP paCCUUTHIBAEMBIX
BBIXOJHBIX IEPEMEHHBIX.

PAR: maccuB napametpon [1PBII.

WRK: pabounii maccus st [IPBIL.

DOF: maccuB co 3HaYEHUSIMU CTENIeHEeH CBOOO/.

3.2 ®yHKuumn udnuotekn S000J.



[Ipn HamucaHWM TUJIarMH OOBEKTOB HA MHUTOHE TMOJIB30BATENI0 JOCTYMHBI (YHKIIUU
oubmotexkn S000J, KOTOpbIE YAacTO HWCIONB3YIOTCSA, HampuMep, B Mojaensx Ha ¢optpane. Bce
(GyHKIIMHU, KOTOpbIe OBLTH JTOCTYIHBI Ha (OpTpaHe, Temephb JAOCTYIIHBI U3 MUTOHA. B 3TOM pazmene
MBI HOJIpO6HO pacCKaxxeM, KaKk UMHU I10JIb30BAThCH.

[Ipexae Bcero Ha/l0 MOAKIIOYUTH HEOOX0IMMYI0 OUOIHOTEKY K Bammemy nuToH-¢ainy:

from s000j import *
ITocne »toro co31aTh 00BEKT COOTBCTCTBYIOIIICTO KJIacca:
sj = S000J()

Tenepp Bam OyayT AOCTYNHBI METO/bI 3TOr0 KJlacca, KOTOPHIE HA3bIBAIOTCS KakK pa3 IIo
Ha3BaHUAM HYXHBIX QyHkiui (S0001, S0002, ...). 1 TyT ecTh OJIMH Ba)KHBI MOMEHT, Ha KOTOPBIH
cTouT oOparuth BHMMaHue. OH CBsi3aH ¢ Tepenadyeil mapamMeTpoB B METOJBI M IMOJyYCHHEM
pE3yNbTAaTOB U3 HUX.

B ¢doprpane B ¢yHkumm mnepemaBajics HaOOp MEPEMEHHBIX, OJHU M3 KOTOPBIX CIIY>KWIN
nepenayy JaHHbIX B (QYHKIUIO, a Apyrue u3 He€. BrI30B 9TuX QPyHKIMIA U3 MUTOHA OTIMYACTCS TEM,
YTO BBIXOJHbBIE TAPAaMETPbl U MACCUBBI B HUX HYKHO IepefaBaTh B BUJIE CIIMCKOB, IIPEABAPUTEIHHO
3aHECEHHBIX B MACCHUBBI CIIELIUAIBHO pa3paboTaHHBIMU 1t 3TOro pyHkuusmu. [IpuBeaém npumep.

Bot oana u3 Takux ¢yHkumii Ha GopTpane:

C [IporpaMMa BHIAET 3HaueHMe QYHKUUM UM ee NPOM3BOIHON
C IpM 3adaHHOM 3HaYEeHMM aplyMeHTa.
C
C IDaTa CcO3maHMUSa NPOTPAMMEL 03/10/95 08:42am
C JaTa nocjenHel KOPPEeKTUPOBKU 09/14/95 11:51lam
C
C X - 3aIZaHHOEe 3HaueHMe apryMeHTa
C F — 3HadeHMre QYHKUMM [OPM 3a0aHHOM 3HAUYEHMM apyMeHTa
C DFDX - 3HadYeHMe NPOMB3BONHOM OQyHKUMM OPM 3aZaHHOM
cC 3HAUEHUM apryMeHTa
C TABL - Tabiulla 3HadveHUM QyHKUMM (IIOHNAapHO - 3HAaueHUe
C aprymMeHTa/ 3HaueHre GYyHKUUM)
C N - IOJMHa TaOJIMLEH.
C NPNT - mMaccuMB HOMEPOB TOUEK, MeXIy KOTOPHEMMU
C HaxXOIOMTCA TeKyllas TodKa
C Ecnm 3HadeHMe apr'yMeHTa MeHblle MMHMMAJIBHO OINpPeneJIEHHOT'O
C uny OoJiblle MAaKCMMAaJIbHO OIpeneJIeHHOTO B Tabiuie, TO
C 3HaueHre QYyHKUUM BHUMCISETCS BKCTPAlogalMel.
C
SUBROUTINE S0008 (F, DFDX, X, TABL, N, NPNT )
C
REAL * 8 X, F, DFDX, TABL (1)
INTEGER * 4 N, NPOINT, J, NPNT (1)

Ee BbI130B 13 Mojienu Ha [TuToHe OyAeT BRIMISACTH CICTYIONTUM 00pa3oM:

F a = CreateDoubleArrayFromList ([0.])
DFDX a = CreateDoubleArrayFromList ([0.])
1 =11
for i in range (REZPAR+1, len (PAR)) :
1l.append (PAR[1])
TABL a = CreateDoubleArrayFromList (1)
NPNT a = CreatelIntArrayFromList ([0,0])
sj.S0008 (F a, DFDX a, DX, TABL a, NPOINT, NPNT a)
1 = CreatelListFromDoubleArray(F a, 1)
F = 1[0]



1 = CreatelListFromDoubleArray (DFDX a, 1)
DFDX = 1[0]

NPNT CreatelistFromIntArray (NPNT a, 2)
DeleteArray (F_a)

DeleteArray (DFDX a)

DeleteArray (TABL a)

DeleteArray (NPNT a)

Cnecy F_a mw DFDX a OyayT MaccuBamH, COJEPIKAIIMMHK TI0 OJTHOW BBIXOJHOHM MEPEMEHHOM.
TABL a Oyner conmepkath BXOJIHOHM MaccuB, cpopmupoBanHbiii U3 criucka PAR. NPNT a Oyner
BBIXOJIHOM MacCUB cocTosnui u3 nByx 1enbix nepemeHHbiXx. DX u NPOINT sBnstitoTcst mpocThIMU
BXOJIHBIMH TIapaMeTpaMHU U CJIe0BATENIbHO HE HYXKIAIOTCS B KaKuX MO0 npeoOpazoBanusx. Jlanee
uzaet Be3oB ¢pyakmmun S0008:

sj.S0008 (F_a, DFDX a, DX, TABL a, NPOINT, NPNT a)

[locyie 2TOTO, BEXOIHEE I[apaMeTpbl M MaCCHUMBE HaIO CHOBa IIpeobpas3oBaTbk B
NOMTOHOBCKMM GopmMmartT.

HanpuMmep wm3 MaccmBa F_a Mel CHadajla CO3JaeM CHMCOK MCHOOJbB3ya QYHKUMO
CreateListFromDoubleArray:

1 = CreatelistFromDoubleArray(F a, 1)

A BaTeMm OepeM [EPBHM 2JIEMEHT B3TOTO CIMCKA, UYTO OB NOJIyUMTh SBHaUEeHUE
pacCuMTaHHOM IepeMeHom F:

F = 1[0]
Tak Xe TOYHO MBI [IOCTylaeM C IepeMeHHOM DXDEF:

1 = CreatelListFromDoubleArray (DFDX a, 1)
DFDX = 1[0]

A MaccuB LEJIOUMCJIEHHBIX BHIXOOHEIX 3HaueHmi NPNT a mnpeobpaszoBelBaeM B CHIMCOK
NPNT:

NPNT = CreateListFromIntArray (NPNT a, 2)

CrnenyeT o6paTUThb BHMMAaHME, YTO IJig IpeoOpas30BaHMM PeaJIbHEIX M LEeJIBIX MaCCHBOB
MCIIOJIB3YITCS Pas3jMuHbEe GyHKUMM. HJIg pPeajsIbHEX MCIOJb3YTCS QYHKLIMM:

CreateDoubleArrayFromList
CreatelListFromDoubleArray

A OJg LeJIBIX MCIOJb3YITCS OYHKLNWM:

CreateIntArrayFromList
CreatelListFromIntArray

B kOHIe BCeTo paszpaboTumk MOIesiu OO0sa3aTeJIbHO HOOJIKEH OCBOOOOUTHL I[IaMATh,
OTBEIEeHHYI OO MacCUuBEH OQyHKuUMel DeleteArray:

DeleteArray
DeleteArray
DeleteArray
DeleteArray

F a)

DFDX a)
TABL a)
NPNT_ a)

—~ e~~~



3.3 BbiBog owunb0K Mopgenemn.

[Ipu HanmmMcaHuy TIJIAaTMH MOJIETIEH Ha TUTOHE MOJIh30BaTENh MOKET MCIIOIB30BaTh TOCTYITHBIN
HaOop mAa0IOHOB sl cooOmeHuit 00 ommoOkax. [lomHBI cnMcOk MAaOIOHOB MOXKHO YBHIETh B
nokymente "JloctymHple omuOKku Mopenei". 37aech MBI pacCKakeM, KakK I10Jb30BaThCs
JOCTYITHBIMU IIa0JIOHAMHU.

Jlonyctum, Bbl 3axoTenu BbIBECTH OMIMOKY, UCHIOB3Y m1adnoH 1003:

1003 08 E (M 004) (/T4, 'HekOppeKTHOE 3HAUeHUe
napamerpa:',/,T8, 'mapamerp ',F6.0,"' moikeH OBTL >=
',Gl11.5,/,T8, 'napamerp ',F6.0,' = ',G11.5)

Kak Bunute, 5TOT 11a0110H TpeOyeT 4 uncna: 2 enbix U 2 JeHCTBUTENBHBIX (BCTpEeYaromuecs
F6.0 - aTo nenwie uncna, G11.5 - nefictBurensHblie). Ecnm 3amate 3Ti yncna 3HadeHusmu 1, 2.2, 1,
1.1, To Ha 5KpaHe 3TO OyAET BBITIIAACTH TaK:

HexoppekTHOE 3HaUeHMEe IapaMeTpa:
napamMeTp 1. mommxeH OwblTH >= 2.2000
napaMeTp 1. =1.1000

UtoO0BI HCTIONB30BaTh 1M1a0JI0H, B MUTOH-(aiine Bamielr Moaenn HyKHO cliejaTh CJIeIyIolee.
[ToaxmrounTh HEOOXOAMMBIC OMOITHMOTEKH:

from PradisLog import *
from array import *

bubmuorexka PradisLog mnocraBusercss ¢ komiuiekcom PRADIS, a array sBnsercs
CTaHJapTHOW MUTOHOBCKOM OMOMMOTEKOH. Janmee Hy)KHO co37aTh 0OBEKT HY)KHOTO KJlacca:

pl = PradisLog()
Tenepb B TOM MECTEC, I'AC Bam HY>XHO BBIBCCTH OH_II/I6Ky, HaaO HAIUCATh CICAYIOMICC!

a = array ('d', [1, 2.2, 1, 1.1])
pl.perr (1003, 4, a.buffer info() [0])

[Ipy BBIMOTHEHUH 3TUX CTPOK HA HKpaHE MOSBUTCS MMEHHO TO, YTO YKa3bIBaJOCh BBIIIE.
ITepBasi cTpoka CO37a€T MACCUB JICMCTBUTEIIBHBIX YMCEI, KOTOPBIN 3aMOJHIETCA TEMH YHUCIaMHU,
KoTopble Brl xoTHTE BUIETH B 11a0JI0HE MPH BBIBOJE COOOIIEeHUs. KOIMYECTBO 3TUX YUCEN JTOJIKHO
CTPOTO COBIIAAATh C KOJIMYECTBOM TpeOyeMbIX B madioHe. Bropas cTpoka Hcnosib3yer MEeTon perr
knacca PradisLog. B ero mapameTrpax cienyeT yKa3plBaThb HOMEp I1a0JIOHA, KOJIMYECTBO YUCEN B
ra0JioHe U aJipec Havajga MacCHBa MapaMeTPOB.

B npumepe Mmb1 HazBamu mepemeHHble "a"' u "pl", HO momb30BaTeIh, KOHEYHO, MOXKET
Ha3bIBaTh UX MO-CBOEMY.

Mpumepsb..

3nech mpUBEIEM IPHUMEP MHTOH MOJCIH. JTO yKE€ UMEIOMascs B OMOIHOTEKE KOMILIEKCA
Mozens MD. Bot kak oHa Moruia Obl BHITJISAETh HA TUTOHE:

# BubinmoTexa HyXHasl OJISI HaNMCaHUS MOIEJM



from pradis.ppl.model import *

# BubnmoTexm misi BHBOZA oOuUmMBOK
from PradisLog import *
from array import *

# BubnmorTeka nJsi MCHONb3oBaHMsI byHkumiz S000J
from s000j import *

# O6msiBnsieM kjJacc MD m ykaSiBaeM, 4YTO B5TO MOIENb
class MD (model) :

# lepeonpepensieM MeTon Execute (o6s13aTenbHO)
def Execute (COMMON, I, Y, X, V, A, PAR, NEW, OLD, WRK):

# Ianee nmueM CyThb MOOENN
# IepBmu1 npoxon
if COMMON.NEWINT ==

# CospmaéM oO6GTmeKT nisi McHnonbsoBaHmMst byuxumiz S000J
sj = S000J()

# VcnonesyeM HYyXHYI0 OGYHKIMIO
d = sj.s0005 (0.1, 0.2, 0.3, 0.4, 0.5, 1)
print d

# CospmaéM ob6meKT nJisi BHBOIAa oumMbBOk
pl = PradisLog()
ERR = 0

if PAR[1] < 0.:
ERR = 1
if COMMON.SYSPRN > O.:
# BmBoamM oumbky no mabiomy 1003
a = array ('d', [1, 0O, 1, PAR[1]])
pl.perr (1003, 4, a.buffer info() [0])

if PAR[2] < 0.:
ERR =1
if COMMON.SYSPRN > O.:
# BmeEommM oumbky mno mabiory 1003
a = array ('d', [2, 0, 2, PAR[2]])
pl.perr (1003, 4, a.buffer info() [0])

if ERR ==
if COMMON.CODE < 100.:
COMMON.CODE = 100.

# BmxommMM m3 MOOeu

res = return result(COMMON, I, Y, X, V, A, NEW,
WRK)

return res

I[1] = A[l] * PAR[1]
I[2] = A[2] * PAR[1]
I[3] = A[3] * PAR[2]
Y[1] = PAR[1]

Y[2] = O0.

Y[3] = O.

Y[4] 0.

Y[5] = PAR[1]

Y[6] = O.

OLD,



Y[7] = 0.
Y[y = 0.
Y[9] = PAR[2]

# BrxXommMM M3 MOIOeNun

res = return result(COMMON, I, Y, X, V, A, NEW, OLD, WRK)
return res

OcobeHHOCTU NnporpammupoBaHuna mogenen u NMPBI1 Ha
NMuTtoHe.

HeobxomuMmo oOpaTUTh BHMMaHME Ha TO, UYTO TUII IIE€PEeMEeHHBX B I[IMTOHEe
onpemesigeTCcsa NpPM MX MHMLOMaIM3auuM. I[IO3TOMYy €CaM BE XOTUTe paboTaTk C

peasyIbHOM [epeMeHHOM, a NPUCBOMTE elf liejioe 3HadYeHMue, HaIpUMep:

R =2

To R y Bac OymeT LeJiOM, a He peajibHOM IIepeMeHHOM. [jida OpaBUIIbHOM
pPaboTH, 3amapasa peaJibHYy [IEPEMEHHYIO ee HaIo obsa3aTeJyIbHO
VMHULIMAIN3UPOBATEL pPeaJibHOM KOHCTaHTOM, T.e. KOHCTAHTOM, coImepxallel B

cebe IeCATHUHYIO TOUYKY, MM OPYTOM peajibHOM MNepeMeHHOM. Hanpumep:

R = 2.

ST MOMEHTH OUYEeHb BAaXHO YUYUTHBATH npn @OpMMpOBaHMM CIIMCKOB BBIXOIHEIX
3HaueHuM. Tak Kak B MOIeJIIX BCe BXOIHBIE IIapaMeTpr IepenawnTcd B BUIE

CIIMCKOB pe€aJibHEIX uYMucers, TO ¥ BO3BpamaTbCAa U3 MomeJiey IOJDKHEI
PeaJIbHBEIX dYMCelJl. [TockoJybpky I[IMTOH T[O3BOJIAET B OIOIMH U TOT Xe

CIIMCKMN
CIIMCOK

3aHOCKUTE OSJIEMEHTEI Pa3HBIX TUIIOB, TO paspaGOTqMK no ommbke MOXeT 3BaHeCTU
B BEIXOIHOM CIIMCOK LIEeJIOUMCJIJIEHHYI KOHCTAaHTYy WM IIE€PEMEHHYI, YTO HEMMHYMO

npueeneT K oumobKe.
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