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1. IOJIb3OBATEJIbCKHUE MOAYJHU

1.1. OBIIEE OITMCAHHE

[Tos1b30BaTENbCKHUM MOAY/Ib — 3TO 6UGJANOTEKA, HAIMCAHHAS MO0Jb30BaTeseM Ha JIl06OM SI3bIKE BbICOKOTO
YpOBHs, UMeloleM UHTepdeiic ¢ A3bIkoM C, ¥ OTKOMIUJIMPOBAHHAS JIIOOBIM KOMIHUJISTOPOM /Jis1 OJHOMU
WJIM HECKOJIBKUX IIaTdopM. BeruucaurenbHast nHxeHepHas miatdopma (BUIl) guHaMmudecku 3arpyskaer
M0JIb30BaTeJbCKHE MO/IYJIU U BbI3bIBAET oNpeieiéHHble GyHKUMU. [lo/1b30BaTeNIbCKUE MO/YJIU B IIpoliecce
pa6oThl uMeloT goctyn K APl BUII 1 MOryT BbI3BIBATh Te WU UHbIE PYHKI[HUH.

WuTepdetic C 6611 BbIOPAH MO TOW MPUYHUHE, YTO GOJIBIIMHCTBO ONMEPALUOHHBIX CHUCTEM NPEAOCTABISAIOT
APl sappa B Buje wuHTepdeiica C, B CBA3M C 4YeM OOJIBIIMHCTBO $I3bIKOB BBICOKOTO YPOBHSI €ro
NoAJEepKHUBAIOT.

1.2. CTPYKTYPA IIOJIB3OBATEJIbCKOI'O MOAYJIA

[Tosib30BaTENBCKUNA MOJIY/Ib IPEACTABJSAET COO0U Zip-apXUB, COAEPKALUH B cebe:

e omnucaHue MoayJs B dpailsie main.xml
e ONUCaHUe BXOJHbIX NapaMeTPOB Moy B dailie params.xml
e /MHAMHWYeCKd 3arpykaeMmble OHUOJIMOTEKH, paCIOJIOKEHHblE B JUPEKTOpHUsX BHJA

cucmema_apxumexkmypa (Hanpumep, Linux_x64)

datin zip-apxuBa Jo/nKeH UMeTb pacimupenue fvdll

[Ipy noAK/IIOYEHUH 0J1b30BATENbCKOr0 MOy K npoekTy FlowVision oH aBTOMaTHU4ecKH KONUPYeETCs B
KJIMeHTCKYI0 JUPEKTOPHUI0 3TOr0 NPOEKTa, a 3aTeM, IPU CUHXPOHU3ALMU C pellaTeseM, IlepelaéTcs 1o
CeTeBOMY CO€IMHEHUIO B CEpPBEPHYI0 JUPEKTOPHUIO IPOEKTA.

B Hel, B MOMEHT 3arpy3kKd IpOEKTa, peliaTe/jib CO3JaéT BPEMEHHYK MNOAJAUPEKTOPHUIO IS KaXKJ0ro
[10/1b30BaTEIbCKOI'0 MOJYJIS, MOJK/IIOUYEHHOTO K 3TOMy NpoekTy. TyJa U3 zip-apxvBa pacrnakoBbIBAIOTCS
Bce (alJibl UCHOJJHSIEMOIO KOJa MOAYJIS, COOTBETCTBYWLMe MaTdopMe TeKylleld MauiMHbl. Hanpumep,
ecsiu 310 32-6uTHasa Windows x86, U3 apxuBa 6yAayT pacnakoBaHbl paiabl Windows_x86 /*.*, pekypcuBHo,
BKJIIOYasl BO3MOKHbIE oAAUpeKkTopuH. TakuM 06pa3oM, KoJ, M0JIb30BATETbCKOTO MOAYJISI MOXKET COCTOSITh
6oJiee yeM U3 oHOro ¢aiia (HampuMep, ecjJid UM UCIOJIb3YIOTCS CTOPOHHUE 6UbnoTekH). [Ipu 3aKpbITUH
IIpOeKTa COJIBep yAajsieT BpeEMEHHYI0 IO AUPEKTOPHIO CO BCEM COLEPKUMBIM.

®aiis main.xml cogepUT 0611yI0 THPOPMAIHUIO O MOAYJIE:

® TUIN MOAYJIS
e Ha3BaHUeE MOAYJIS

e KpaTKOe onMcaHHe MOAyJs (ONLHUOHATIbBHO)

e unHbopMaluio 06 aBTOPCKUX paBax (OMI[MOHANbHO)

e r00a/sbHO YHUKAIbHBIN uaeHTuukatop (GUID) moays
e Bepcuio MOAyJs (ONLUOHATBHO)

®  A3bIK TEKCTOBOU MHPOPMAIIMU MOAYJIS AJIs1 BbIOOPA M0 YMOJIYAHHUIO (OMIIMOHAJIBHO)
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e TpeGoBaHHe K BepcuH FlowVision a/151 moak/r09eHUs JaHHOTO MOIYJIsI

® [oJiiepKMBaeMble MIaTGOPMbI (CUCTEMBI U apXUTEKTYPHI )

TekctoBas wuHdpopmanus (Ha3BaHHWe, oOmMcaHHWe, WHPoOpMalUsA 006 ABTOPCKUX IpaBaxX) MOXET ObITb
npejcTaBJeHa Ha HECKOJIbKUX $3blKaX. f3blk 3ajaérca 3HayeHueM XML-atpubyta xml:lang. B
COOTBETCTBMU C BbIOpaHHbBIM fA3bIKOM [Ipenponeccop oTo6paXkaeT COOTBETCTBYIOIIYI TeKCTOBYIO
HHbOpMaLMI0 TO0Jb30BaTeNbcKoro Mojay/s. [IpuopuTeT (0T BbICIIEro K HHU3IIEMYy) MpU BbiGope
MHOT'0S13bIYHbIX 3/IEMEHTOB:

e 3jIeMeHT, Yy KOTOpOro aTpubyT Xm:lang cooTBETCTBYeT TeKylleMy SsI3bIKy HHTepdeiica
[Ipenporieccopa (Ha JJaHHBIA MOMEHT 3TO MOXKET ObITh TOJBKO PYCCKHH "ru” WX aHTJIMHCKUH
"en");

e 3jIeMeHT, y KoToporo aTpubyT xml:lang He 3aaH;

e [IepBbIY 3JIEMEHT 10 NOPAJKY

[TognepxuBaeMble CosiBEPOM KOMOUHALUY CUCTEM U apXUTEKTYP:

o Windows/x86
e Windows/x64
e Linux/x64

[lla6si0H ¢aiiia main.xml (3HaueHUsI 3/1eMEeHTOB IpHBe/leHbl B KayecTBe pHUMepa):

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<FVDLL>
<Type>Binder</Type>
<Name xml:lang="en">Binder template</Name>
<Name xml:lang="ru">lWlabnoHn cBA3ku</Name>
<Description xml:lang="en">Template of user module for custom BC binder</Description>
<Description xml:lang="ru">WllabnoH nonb30BaTENbCKOr0 MOAYNA ANA HeCcTaHAApTHON CBA3KMU
ry</Description>
<Copyright xml:lang="en">«NEP» Ltd. 2016-2019</Copyright>
<Copyright xml:lang="ru">000 «BWM» 2016-2019</Copyright>
<Version>1.00</Version>
<GUID>CC59A330-6F69-411C-BE2D-A999E44E491D< /GUID>
<SolverVersion>3.10.01</SolverVersion>
<Platforms>
<Windows>
<x86>BinderTemplate_x86.d11</x86>
<x64>BinderTemplate_x64.d11</x64>
</Windows>
<Linux>
<x64>BinderTemplate_x64.s0</x64>
</Linux>
</Platforms>
</FVDLL>

daitn params.xml cosep>XUT onucaHWe MapaMeTPOB I0JIb30BATEJbCKOTO MOJYJIS, HACTPaUBaeMbIX IS
KaXK/10M KOHKpeTHOH 3a/1aud. ITU IapaMeTphl OYyT 0TOOpaXkeHbl B pelakTope CBOMCTB B [Ipenpoleccope.
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O6mas cTpykTypa ¢aitia params.xml:

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<FVDLL_PARAMETERS>

<l-- onncaHuMa MMeHOBaHHbLIX CTPYKTYp WU MNepeyucrieHun -->
<ParameterSet>

<!-- onucaHua napameTtpoB -->
</ParameterSet>

</FVDLL_PARAMETERS>

[lapameTprl 3agatoTca xml-asnemeHToM <Parameter>. [lapamMeTpbl MOryT OBbITb NPOCTBIMHY,
CTPYKTYPUPOBAaHHBIMH, a TaKXkKe IepeydcaeHUsAMU. Kaxzablii mapaMeTp [JO/DKEH HMeEThb CJeAyrolue
006s13aTeJIbHbIE ATPUOYTHI:

e type, 3afamouidil ero TUI;

e id, 3aaroniuii ero yHUKaJabHbIA B KOHTEKCTE POJAUTENBCKOTO 3/IeMeHTa UAeHTUPUKATOP.

Kaxaplii mapaMeTp [J0/DKEH HMeTb 00s13aTesibHbIM JlouepHUM 3jieMeHT <Name>, KOTOpbiii 3aJaéT
oTo6paxkaeMoe B rpaduueckoM IN0JIb30BaTeJbCKOM UHTepdelice Ha3BaHUe MapaMeTpa U MOMXKET ObITb
MOBTOPEH HECKOJIbKO pa3 ¢ pa3HbIMU 3HaYeHUsAMH aTpubyTta xml:lang. Kaxbiii napameTp MoXXeT UMEThb
HeoOsI3aTeJIbHBIN JJoYepHUM 3jieMeHT <Description>, koTopblii 3a7aéT oTo6GparkaeMoe B rpadpuyecKoM
M0JIb30BaTe/IbCKOM UHTepdelice KpaTKOe ONMCAaHUE TapaMeTpa U MOXKET ObITh NOBTOPEH HECKOJIBKO pas C
pa3HbIMU 3HaYeHUsIMU aTpubyTa xml:lang

[IpuMep 3aJjaHUs NPOCTOro BeLeCTBEHHOrO MNapaMeTpa ¢ uJeHTUdUKaTopoM Ratio, 3HaueHHeM 1O
yMmosryaHuo 0.5 ¥ paspeméHHbiM guana3oHom (0.0; 1.0):

<Parameter type="Real" id="Ratio" default="0.5" min="0.0" max="1.0" strictMin="1"
strictMax="1">

<Name xml:lang="en">Base ratio</Name>

<Name xml:lang="ru">OTHoweHne OCHOBaHMUI</Name>

<Description xml:lang="en">Truncated cone base ratio</Description>

<Description xml:lang="ru">OTHOWeHUe OCHOBaHMI ycCe4Y€HHOro KoHyca</Description>
</Parameter>

Bo3MOXHBI cefiytoliye TUIIbI TapaMeTpPOB

1. BemecTBeHHOE€ YHCJI0
type="Real"
CooTBeTtcTBytomuii Tun C: double
Heob6s3aTebHbIe aTPUOYTHI:
o default: BeljecTBeHHOE 3HAUEHUE 10 yMO4aHUIO (110 ymMostyaHuio 0.0)
® min: MUHMMaJIbHOE BellleCTBEHHOE 3HayeHue (1o ymoadaHutio -DBL_MAX)
® max: MaKCcuMaJlbHOe BellleCTBeHHOe 3HayeHue (o ymosdyanuio DBL_MAX)
e strictMin: "0" o3HayaeT, YTO MUHUMYM BKJIIOYEH B JIOMyCTUMbIN AMaNa3oH
(napameTp = min), "1" 03HayaeT, YTO MUHKMMYM He BKJIIOYEH B JONYCTUMBbIN JUana3oH

(mapameTp > min)
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e strictMax: "0" o3Ha4yaeT, YTO MaKCUMYM BKJIOUEH B JIOMYCTUMbIH AHaNa3oH
(mapameTtp < max),"1" o3Ha4yaeT, YTO MAaKCHMyM He BKJIIOYEH B JONMYCTUMbIN JHana30H
(napameTtp < max)
2. Hesoe yucio
type="Integer"
CooTtBercTByromuu Tun C: int
Heobs3aTe/ibHble aTPUOYTHI:
o default: 3HakoBOe 32-6UTHOE 3HAYEHHE 10 YMOJTYaHUIO (110 yMoJr4aHHUo 0)
e min: MUHHMaJIbHOE 3HaKoBoe 32-0UTHOe 3HaueHHe (1o ymosrdaHui INT_MIN)
e max: MaKCUMaJIbHOe 3HaKOBOe 32-6UTHOe 3HaueHue (1o ymosdanuw INT_MAX)
3. Baurt
type="Byte"
CooTtBercTBywowmui Tum C: unsigned char
Heo6s13aTesibHbIE aTPUOYTHI:
o default: 8-6uTHOE Ge33HAKOBOE 3HAYEHHE 10 YMOJIYaHHIO0 (110 ymMosryaHuio ()
e min: MUHUMAaJIbHOE 8-6UTHOE 6e33HAK0BOe 3HAaYeHHe (110 yModanuto 0)
e max: MakcuMaJibHoe 8-6uTHOe 6e33HaKkoBoe 3HavyeHue (1o ymodanuio UCHAR_MAX)
4. ByJieBO 3HaYeHHe
type="Boolean"
CooTBeTtcTBytomuii Tun C: bool
Heo6s13aTesbHbIE ATPUOYTHI:
o default: "0" (false) uim "1" (true) (mo ymosrganuto "0")
5. Crpoka
type="String"
CooTtBeTcTByrowuil Tun C: char[]
Heob6s3aTebHble aTPUOYTHI:
e default: ctpokoBoe 3HaYeHHeE (110 YMOJIYAHUIO MYCTAsA CTPOKA)
6. IlepeuuncsieHue
type="Enumeration"
CooTBeTcTBytouuil Tun C: int
06s13aTenbHBIN aTPUOYT:
e class: uMs paHee OMMCAaHHOTO KJacca MepevyncaeHui

Heob6s3aTeibHble aTPUOYTHI:
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e default: 3HaueHHe 10 yMOTYAHHUIO — OHO U3 CTPOKOBBIX 3HAYEHUH UeHTHPUKATOPOB
KOHCTaHT COOTBETCTBYIOLIETO MEPEYUCTEHUS

(o yMoJtyaHHIO IEpBOE 3HAYEHHE U3 NTepeYrCIeH )

7. CTpyKTypa
type="Structure"

CooTtBercTBytomwu Tun C: struct
06s13aTe/IbHBINA aTPUOYT:
e class: uMs paHee ONMMCAHHOTO KJIacca CTPYKTYP
8. dain
type="File"

CooTBeTtcTBytomuii Tun C: FILE

[/ ucnosib30BaHUSL CTPYKTYp U IEepedyuc/JeHH B KayecTBe MapaMeTPOB, MX KJACChl JOKHBI OBITh
onucaHbl A0 3jeMeHTa <ParameterSet> npu nomouu s1eMeHTOB <Structure> v <Enumeration>
COOTBETCTBEHHO.

CTpyKTypbl MOTYT GBbITh BJIOKEHHBIMH, CChL/IAsICh HA paHee OMUCAaHHbIN KJ1acC CTPYKTYPhI.

O61as cTpyKTypa 3JieMeHTa <Structure>, r/ie “onMcaHus napaMeTpoB” — MOCJAeA0BATENbHOCTb 3JIEMEHTOB
<Parameter>:

<Structure class="yHuUKanbHbliil MAeHTUPUKATOpP Kiacca CTpykTyp">
<!-- onucaHua napameTpoB -->
</Structure>

[Ipumep onucaHus Kjiacca CTPYKTYPhI IByYMEPHOTO BEKTOpa:

<Structure class="Vector2d">
<Parameter type="Real" id="X" default="1.0">
<Name>X</Name>
<Description xml:lang="en">X coordinate</Description>
<Description xml:lang="ru">KoopauHaTta X</Description>
</Parameter>
<Parameter type="Real" id="Y">
<Name>Y</Name>
<Description xml:lang="en">Y coordinate</Description>
<Description xml:lang="ru">KoopguHata Y</Description>
</Parameter>
</Structure>

O61was cTpykTypa s/ieMeHTa <Enumeration>:

<Enumeration class="yHuKanbHblii MAeHTUPUKaATOp Kjiacca nepedncneHuin" >
<!-- onucaHMA KOHCTaAHT -->
</Enumeration>

KoHcTaHThl mnepevyucieHuid 3ajaroTcd xml-asneMeHToM <Item>. Kaxkzjad KOHCTaHTa [JIOJDKHA WMETh
06s13aTesibHBIN aTpUOyT id, 3a/ja01as e€é yHUKaIbHBIA B KOHTEKCTE JAHHOTO NepeyrceHrs] CTPOKOBBIN
UAEHTUDUKATODP.
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Kaxkasd KoOHCTaHTa [JO/KHA HMETb 0053aTeNibHbIM JouyepHUN 3jieMeHT <Name>, KOTOpbIA 334aéT
oTo6paxaemMoe B rpadpuyecKkoM MOJIb30BATENbCKOM HHTepdeiice Ha3BaHME KOHCTAHTbI U MOXET ObITh
MOBTOPEH HECKOJILKO Pa3 C pa3HbIMU 3HauYeHUsAMU aTpubyTa xml:lang. Kax/jag koHCTaHTa MOXXET UMETh
HeoOs3aTeJIbHBIN JIo4epHUM 3jieMeHT <Description>, koTopblii 3aaéT oToGparkaeMoe B rpadpuyecKoM
M0JIb30BaTEJbCKOM MHTepdelice KpaTKoe OMUCaHUE KOHCTAHTbI U MOXKET ObITh MOBTOPEH HECKOJIBKO pas C
pa3HbIMM 3HAUYeHUsAMHU aTpubyTa xml:lang

[IprMep onucaHus KJlacca NepeyrcaeHus TUIIOBbIX HallpaBJeHU:

<Enumeration class="DirectionType">
<Item id="AlongX">
<Name xml:lang="en">Along X</Name>
<Name xml:lang="ru">Bgonb X</Name>
<Description xml:lang="en">Direction along X axis</Description>
<Description xml:lang="ru">HanpaBneHune Bponb ocu X</Description>
</Item>
<Item id="AlongY">
<Name xml:lang="en">Along Y</Name>
<Name xml:lang="ru">Baonb Y</Name>
<Description xml:lang="en">Direction along Y axis</Description>
<Description xml:lang="ru">HanpaBneHune Bgonb ocu Y</Description>
</Item>
<Item id="AlongZ">
<Name xml:lang="en">Along Z</Name>
<Name xml:lang="ru">Bgonb Z</Name>
<Description xml:lang="en">Direction along Z axis</Description>
<Description xml:lang="ru">HanpaBneHune Bponb ocu Z</Description>
</Item>
<Item id="Custom">
<Name xml:lang="en">Along vector</Name>
<Name xml:lang="ru">Bgonb BekTOopa</Name>
<Description xml:lang="en">Direction along custom vector</Description>
<Description xml:lang="ru">HanpaBneHune BAO/Nb 3ajaHHOro BekTopa</Description>
</Item>
</Enumeration>

B ciy4ae onuvcaHUsi UMEHOBAaHHBIX KJIAaCCOB CTPYKTYpP M MepeYMCJeHUN OHW BIOCJIEACTBUU MOTYT ObITh
HCI0JIb30BaHbI JII060€ KOJIMYeCTBO pas.

O/Z1HAaKO ec/i CTPYKTypa UJIY MlepedrcIeHUe UCIOIb3yeTCs TOJbKO OJIMH eIMHCTBEHHBIN pas, TO OMHCaHUE
KJIacCa MOKET ObITh OMYIIEHO, a CTPYKTYpa WU IepedrcleHre ONMMCAaHbl MPsIMO B 6JI0Ke mapaMeTpoB. [Ipu
3TOM MapaMeTpP-CTPYKTypa U MapaMeTp-lepeducIeHre 33[alTcd yKe He 3jeMeHTOM <Parameter>, a
aseMeHTaMu <Structure> u <Enumeration> coorBetrcTBeHHO. Ux dopmaT coBnagaeT ¢ popMaToM npu
ONMCaHMH KJIacca C IBYMS OTJIUYHUSMHU:

e HeT atpubyTa class, Ho ecTb aTpuOyT id (uAeHTHUUKATOD TapaMeTpa)

® Cpear AO0YEepHHUX 3JIEMEHTOB AOJIXKHbI OBbITH 3a/laHbl o6g3aTesbHble <Name> u MOTyT

OBITh 33/laHbl ONI[MOHA/NbHBIE <Description>

[IpuMep onucaHMs NOCTYNATENbHOTO JIBUKEHUSI C MECTHOU CTPYKTYPOH:

<ParameterSet>
<Parameter type="Real" id="Speed">
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<Name xml:lang="en">Speed</ Name>
<Name xml:lang="ru">CkopocTb</ Name>
<Description xml:lang="en">Movement speed</Description>
<Description xml:lang="ru">CkopocTb ABmkeHuA</Description>
</Parameter>
<Structure id="Direction">
<Name xml:lang="en">HanpaBneHue</ Name>
<Name xml:lang="ru"> Direction</ Name>
<Description xml:lang="en">Movement direction</Description>
<Description xml:lang="ru">HanpaBneHue paBuxeHusa</Description>
<Parameter type="Real" id="X" default="1.0">
<Name>X</Name>
<Description xml:lang="en">X coordinate</Description>
<Description xml:lang="ru">KoopauHaTta X</Description>
</Parameter>
<Parameter type="Real" id="Y">
<Name>Y</Name>
<Description xml:lang="en">Y coordinate</Description>
<Description xml:lang="ru">KoopauHaTa Y</Description>
</Parameter>
<Parameter type="Real" id="Z">
<Name>Z</Name>
<Description xml:lang="en">Z coordinate</Description>
<Description xml:lang="ru">KoopauHaTta Z</Description>
</Parameter>
</Structure>
</ParameterSet>

CpoiicTBo TUNa ¢ails No3BoJIsieT BIGUPATh B OKHE CBOMCTB ¢aii. BeiopaHHbI daill cuUThIBaeTCs C JUcKa
U coxpaHserca B mnpoekTe FlowVision. [l KOHTpoJil 3arpy:keHHOro B NpoeKkT ¢ailsa cyuiecTByeT
BO3MOXXHOCTb COXPaHUTb $ailsl U3 NpoeKTa Ha JAUCK.

[IpuMmep napameTpa Tuna eau:

<Parameter type="File" id="TestFile">
<Name xml:lang="en">File test</Name>
<Name xml:lang="ru">Mpoba ¢aina</Name>
<Description xml:lang="en">File test description</Description>
<Description xml:lang="ru">fleckpuntop npobul ¢aina</Description>
</Parameter>

1.3. CXEMA PABOTHI ITIOJIB3OBATEJIBCKOI'O MOAYJIA

PaccMoTpuM cxeMy paboThl 10J1b30BaTEAbCKOr0 MoAyJs (puc. 1.3.1).
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Monb3oBartenb e
pefakTupyeT napameTpbi <uma_danna_moayna>.fvdll
B MMM \
main.xml ]
MpeMocthpoueccop -
params.xml ]
4

ll OnHamunuyeckana bubnmoteka

Nno/b30BaTE/IbCKOro MmoaynA

Consep — J

= 21 fvdll<uma_oyHkunmn> | |
I
J- \_ /)
N\ J

fvapi<uma_dyHkummn>

Pucynok 1.3.1 - CxeMa pab0Thl 10J1b30BaTENbCKOT0 MOAYJIS

[TogknoueHne MoAyJis K npoekTy BoinosiHsieTcs B [IpelloctlIpoueccope (IIIIIT). [Tpu atom IIIII cuuThiBaeT
TUI MoAy/s U3 daiia onucaHua MoAyass main.xml. B 3aBUCUMOCTH OT THUIA, B COOTBETCTBYIOIUX MecTa
NpoeKTa MOsBJSETC BO3MOXHOCTb BblOOpa JaHHoro wmoayJs. Ecau moaysnb 6bl1 Bbi6pas, [IIII
0TOGpaXaeT CIHUCOK ero apaMeTpoB, CYUTAHHBIN U3 ¢ailna params.xml. B kaxjoM MecTe BbI60pa MOAYJIsS
CO3J]aéTCcs CBOM 3K3eMIJIAp Habopa mnapaMmeTpoB. 3aTeM, ¢ailsi Mojyss M 3Ha4eHHUS IapaMeTpoB
nepegawrca Ha Cossep. CosBep NHOAKJI0OYAaeT AWHAMHUYECKYyl0 OHUOJHMOTEKY MOAYJA, NepefaéT emy
napaMeTphl M, B HE0OO6X0JMMble MOMEHTbI pPacyéTa, BbI3bIBaeT COOTBETCTBYWOLIMe GYHKLUU HHTepdelica
M0JIb30BaTeJAbCKOT0 MoayJisl. JaHHble yHKUUM uMeroT npedukc fvdll. llpu aToM Moay/b mojy4yaeT Bce
Heob6xoUMble fAaHHble, Bbi3biBast GyHKUUU API BUIL. Takue pyHkuuu umeroT npedukc frvapi.

1.4. OBIIIMY UHTEP®ENC MOJb30BATEJBCKOTO MOY IS

Crnucok 06s13aTeJIbHBIX CIJYHKL[I/II\/)I, KOTOpbI€ OOJIXKHBbI OBbITH peasin30BaHbl B IIOJIb30BaTE€JLCKOM MoAyJie,
He3aBHCHMO OT €Iro THUIla:

1. FVDLL API fvdllInitModule (FVDLL INIT MODULE* pInitData)

2. FVDLL API fvdllInitContext (FVDLL INIT CONTEXT* plInitData,
FVDLL CONTEXT* outContext)

3. FVDLL API fvdllReleaseContexts()

Bce ¢yHKnuM (Kak MOJIb30BaTeJbCKOro MOAyJsA, Tak U API) MMeloT THUN BO3BpallaeMOro 3HayeHMUs
INTEROP RESULT (4yacTb onpefesneHus FVDLL API) M MNpU YyCNeUIHOM 3aBeplLIeHUH O006sA3aHbI
BO3BpauaTh INTEROP OK.

Jns paborer ¢ APl BHUIl npumeHsieTcd KOHIenmus deckpunmoposg: ¢ T1moMolnblo API-dyHKIumiA
M0JIb30BAaTEJbCKUHA MOAYJb MOMXET IOoJy4YaTb JeCKpPUNTOphl cymHocTed CosiBepa (Hampumep,
JIECKPUINITOPbl SYellKW, TpaHM, NepeMeHHOW U [p.). 3HAaueHUsA [JeCKPUNTOPOB HE HECYT CMbICJOBOH
HarpysKH JJis M0JIb30BaTEJbCKOTO MOAYJIA U MPUMEHSIOTCI UM JJid nepefadr B API-pyHKIUM, YTOOBI
MOJIyYUTh ApYyrue AeCKPUNTOPbl WM 3HAUYEHUs MapaMeTpoB. Hck/oueHUEM SIBJSETCS deckpunmop
KOHMeKcma 8bIN0oJ/IHeHUsl, KOTOPbI MOPOXAAeTCs MO0JIb30BaTEJbCKUM MoJyJieM U nepefaétcs B CoJiBep.
CosiBEp XpaHUT AAHHBINA JIECKPUIITOP U MTepeIaéT ero Npy BbI30Be GYHKI[UH MOTb30BATETBCKOT0 MOy IS,
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OyHkuua fvdllInitModule BbI3bIBaeTCsd OAWH pa3 AJsl BCEro MOJAyJs NPU €ro HHUIHAJIU3ALUU.
dynkuuu nepejaeTca ykKasaTeJb plInitData Ha CTpykTypy FVDLL INIT MODULE, B KOTOpOM
cojepKUTCA napaMeTp numContexts - KOJHUYECTBO KOHTEKCTOB BbINOJHeHUd. [loJ, KOHTEKCTOM
BBINIOJIHEHUSA TOJpa3yMeBaeTCsl MeCTO B IMPOEKTe, KyJa MNOJAKJ/IYAEeTCS M0Jb30BATEJNbCKUU MOAYJIb.
Kax/p1ii KOHTEKCT BbINIOJIHEHUS MMeeT CBOM 3K3eMILIsp Habopa napaMeTpoB. 3aTeM numContexts pas
BbI3bIBAETCA byHKIMA
fvdllInitContext. OyHKLIMU nepengaercs yKasaTeJib _pInitData Ha CTPYKTYpPY
FVDLL INIT CONTEXT, KOTOpas COZEpXXHUT 4YMCJIO IapaMeTpoB, 3ajaBaeMbIX I10Jib30BaTe/JIeM, H
yKasaTeslb Ha MacCHB 3THUX NapaMeTpoB (KaX/Jbli NapaMeTp - CTPYKTypa Tuna FVDLL PARAMETER). B
JIaHHOW QYHKIUM [OKHO OBbITh pPeal30BaHO CO3/lAaHUE KOHMEKCMA 8bINOJIHEHUSI U BO3BpallleHUE €ero
deckpunmopa (B KadyeCcTBe BBIXOJHOIro aprymeHta outContext, 3TO MOXeT ObITb yKasaTe/Jb HJIHU
HHJEKC). BnocieacTBuy, Ipy BbI30Be Pacu€THBIX GPYHKLMH M0JIb30BaTEIbCKOT0 MoAyJ s CosiBep mepeaacT
B HUX 3TOT JleckpunTop. Kpome Toro, B JaHHbIX QYHKIUAX MHULMAJU3ALUNA PEKOMEHIyeTCsl TPOBOJIUTh
3aTpaTHbIEe 10 BpeMeHH ONepalvy, BIMOJTHEHUE KOTOPBIX TPeOYeTC s 0JTHOKPATHO, HAIPHUMeED:

e aJUIOKalus NaMATH,
e Heo6XoJMMble [peApacyeThl,
e 3anpoc deckpunmopog TnepeMeHHbIX, 3Ha4eHUsI KOTOPBIX HEOOX04UMO MOoJIyyaTh B Npoliecce

paboThl MOAYJIsI.

CtpykTypa FVDLL PARAMETER mnpejcTaBJeHa B Tabuune 1.4.1.

Ta6smna 1.4.1 - Crpyktypa FVDLL PARAMETER

Tun JaHHBIX Nmga nonsa CopepxuMoe

INTEROP STRING id YHUKaJIbHbIH
WJleHTUPUKATOp MapaMeTpa

FVENUM PARAMETER TYPES type THII IapaMeTpa

FVDLL PARAMETER VALUE value 3HayeHHe nnapaMmeTpa

YHUKaJIbHbIN HAeHTUPUKATOp napaMmerpa GOpMHUpPYyeTCcs U3 UMEH CTPYKTYp, B KOTOpble OH BJIOXKEH,
pa3fieqIEHHBIX KOCOM 4epTOW, U UMeHM napaMmeTpa. Bo3pMéM a/s mpuMmepa mnapamerp ¢ uMmeHeMm “X”,
BJIOXKEHHBIH B CTPYKTYpy ¢ UMeHeM “Vector”, KoTopasi, B CBOI0 oyepe/ib, BJOXK€HA B CTPYKTYPY C UMEHEM
“AdditionalParameters”. Torgaero id = ”“AdditionalParameters/Vector/X”.

Ta6auna 1.4.2 - [lepeyucnenne FVENUM PARAMETER TYPES

3Ha4yeHHe NepevrceHus CoOTBeTCTBYOLUH THII
FVDLL PARAM REAL BelleCTBEHHOE YUCJIO
FVDLL PARAM INTEGER 1eJjioe Y1cio

FVDLL PARAM BYTE 6alT

FVDLL PARAM BOOLEAN Oy/1eBO 3HaUYeHUe
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FVDLL PARAM STRING CTpOKa

FVDLL PARAM ENUMERATION CTPOKOBOE 3HavyeHHe
NepevyrcCIeHusd

FVDLL PARAM FILE JlaHHbIe U3 paiia

Ta6auna 1.4.3 - O6beguHeHre FVDLL PARAMETER VALUE

Tun faHHBIX Nmsa nona Cozepxxumoe

INTEROP_DOUBLE real Bell[eCTBEHHOE 4UCII0 JABOMHOMU
TOYHOCTHU

INTEROP_ INT32 integer 32-61THOE 3HAaKOBOE 1iejioe

INTEROP UINTS8 byte 8-6uTHOe Ge33HaKOBOe LieJIoe

INTEROP BOOL boolean 8-6uTHOE GyJIeBO 1jeJsioe

INTEROP_ STRING pszString yKaszaTeJb Ha CTPOKY,
3aKaHYMBAILYIOCA HYJIEM

INTEROP_STRING pszEnum yKasaTeJib Ha CTPOKOBOE 3Ha4yeHHe
nepeyncieHuns, 3aKaHuYMBarwleecs
HYJIEM

FVDLL PARAMETER FILE* | pFile yKasaTeJlb Ha CTPYKTYypy NapaMeTpa,
coZieprKalllero JaHHble u3 ¢aiia

CBOCTBO, coiep:Kalllee JaHHbIe U3 dailsia, pacCCMOTPeHO noapob6Hee B 1. 1.5.

®ynkuusa fvdllReleaseContexts [JO/DKHA YHUYTOXKUTH BCe CO3JaHHble paHee KOHTEKCThI
BBINIOJIHEHUS U OCBOOOJUTH 3aXBayeHHbIe [10/1b30BaTe/1bCKUM MOJYJIEM PeCypChl.

KpomMme 3TOTO, CyliecTByl0OT GYHKIMH, 0OIHMeE /i1 BCEX THUIIOB MOAYJIEH, HO peasiM3yeMble ONMIIMOHAJIbHO.
Takue GyHKIMHU OTMCAHBI B 11. 1.6.

1.5. CBOUCTBO TUIIA ®AUI

CBoiicTBO TuUma Qails1 Mo3BOJISET N0Jb30BATEN0 NPU PeJaKTUPOBAHUM NPOEKTA B MapaMeTpax MOAYJs
BbIOpATh NPOU3BOJIbHBIN ¢daita (puc. 1.5.1). /laHHbIe U3 BbIOpaHHOTr0 ¢aitja 3arpy»arTcs U COXPaHSIOTCS B
npoekTte. ®aily1 MoKeT GbITb NPOU3BOJIBHOIO THIA, MO3TOMY B [Ipenpoleccope HeT CpejACTB NMPOCMOTpA
copepxkumoro daitna. BMmecto aToro npucytcrByer QyHKLUS coxpaHeHUs1 ¢ailsla Ha JUCK, OTKyZa ero
MO>XHO OTKPBITh COOTBETCTBYIOLEHN MPOrpaMMOi NPOCMOTpa.

) . .
B Mpumep daiina
':Onepau,mm =

Weoxearbi daiin Cihexampletst

PucyHok 1.5.1 - CBoiicTBO TUNa daita

151 yno6cTBa, MyTh K 3arpykeHHoMy ¢aij1y JOCTyIEeH /AJs IPOCMOTPa B OKHE CBOKCTB B moJie «McxoaHbIi
dait».
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CBOICTBO, Ipe/icTaB/JeHHOEe HAa PUCYHKE, olipeessieTcs B paiiie params.xml cieyoommum KoJoMm:

<Parameter type="File" id="FileExample">
<Name xml:lang="en">Example of file</Name>
<Name xml:lang="ru">Mpumep ¢aiina</Name>
</Parameter>

B moJsib30BaTesbCKUHA MOJAy/Jb CBOWCTBO THNA Qaia nepefaércsd B BHUJe yKasaTess Ha CTPYKTYpy
FVDLL PARAMETER FILE, KoTopas npeAicTas/eHa B Tabsune 1.5.1.

Ta6suna 1.5.1- CTpyktypa FVDLL PARAMETER FILE

Tun gaHHBIX Nmga nonsa CopepxxuMoe

INTEROP BYTE* data yKasaTeJb Ha MacCUB C
JaHHBIMU

INTEROP_COUNT size pasMep JlaHHBIX B 6alTax

[apaHTHpyeTcs, 4YTO B MacCHBe C JJaHHBIMM II0CJie JJAHHBIX HAXOJWUTCS HyJieBoe 3HayeHWe. B ciydae
TeKCTOBOro ¢aia 3To 03HavaeT, 4YTo data SBJSETCH yKa3aTesJeM Ha HY/Jb-TEPMHUHUPOBAHHYIO CTPOKY.
[Ipyu ucnosb3oBaHuu f3bika CH 4YTeHHEe [AAHHBIX BO3MOXHO C MOMolIbl0 ¢yHKUMM sscanf. Eciau
pa3paboTKa MOJIb30BaTEJbCKOTO MOJYJS BeNETcAd Ha sA3bike C++, BO3MOXXHO CKOHCTPYMPOBATb OOBEKT
Kjacca stringstream craHfgapTHOW 6u6HMOoTeKH C++. UTeHUe JaHHBIX W3 MOJYYEHHOrO0 OOBEKTa
BBIIOJIHSIETCS] aHAJIOTUYHO YTEHUIO U3 $aiJI0BOro IOTOKA.

1.6. COXPAHEHHUE COCTOAHHUA ITOJIB3OBATEJ/JIBCKOI'O MOAYJIA HA JUCK

B npouecce cyeta CosiBep coxpaHsieT JJaHHble pacyeTa Ha JAMCK B 3a/laHHbIe N10JIb30BaTeJeM MOMEHTHI.
[Tos1p30BaTEBCKUM MOJIY/Ib TOXKE MOXKET NPeJOCTaBUTh CBOU JlaHHbIE [IJIs 3aMIMCH Ha AUCK (U MOJIYYUTh UX
MpU YTEHUHU C UcKa). [laHHbIe MOTYT 6bITh B BH/le HA60pa «KJI0Y-3HAYeHNE» U /WU POU3BOJILHOTO 6JI0KA
OUHAPHBIX JAHHBIX.

Jlis vcnosib30BaHMs MEXaHW3Ma COXPaHEeHHS MapaMeTpPOB B BU/e HAbopa «K/IH0Y-3HAYEeHHE» HEOOXOAUMO
BKJIIOYUTD 3TY OIMIUIO, 00aBUB B main.xml cieyouui Tar:

<SaveParameters/>
B Mojy/ie, B 3TOM ciyyae, OKHBI ObITh peaiM30BaHbI ciaeyoliue QyHKIIUU:

1. FVDLL API fvdllLoadParameters (FVDLL CONTEXT hContext,
FVDLL_SAVED_PARAMETERS* _pParamS) ;
2. FVDLL API fvdllSaveParameters (FVDLL CONTEXT hContext);

ConBep, cuuTaB K3 ¢Qaiija HaboOp NapaMeTpPOB 3K3eMILIsipa M0JIb30BaTeJbCKOIO MOAYJIS, BbI3bIBAET
¢y fvdllLoadParameters, B KOTOpPYH IlepefaéT Mapbl «KJW4Y-3HaueHHe». [Ipu 3TOM
FVDLL SAVED PARAMETERS 4BJsd€TCA INCEBJOHHMMOM Tuna FVDLL INIT CONTEXT, TO €CTb
napaMeTphl NEPeAAOTCS TEM Ke MEXaHU3MOM, YTO onpefesiéH B 11.1.4 B Tabaunax 1.4.1,1.4.2 u 1.4.3.

[Ipy coxpaneHun mapameTpoB B ¢ails, CosBep BbI3bIBaeT QyHKUMIO fvdllSaveParameters
[10/1b30BaTeIbCKOr0 MoAyJid. B 3Toll yHKIMM Heob6XoAMMoOe YMCJI0 pa3 CleJyeT BbI3BaThb CJeAyHOIHe
dyuxkium API:
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1. FV_APIT fvapiSaveParamReal (INTEROP_STRING _id, INTEROP_DOUBLE
_value);

2. FV API fvapiSaveParamInteger (INTEROP STRING id, INTEROP INT32
_value);

3. FV API fvapiSaveParamByte (INTEROP STRING id, INTEROP UINT8 wvalue);

4. FV_API fvapiSaveParamBoolean (INTEROP STRING id, INTEROP BOOL
_value);

5. FV_API fvapiSaveParamString (INTEROP STRING id, INTEROP_ STRING

value) ;

JlIs MCro/ib30BaHUSI MeXaHW3Ma COXpaHEeHHsl GMHAPHBIX JaHHBIX HEOOXOAMMO BKJIOYHUTH 3Ty OIIMIO,
JIo6aBuB B main.xml cieayomui Tar:

<SaveBinaryData/>

B MoJyJie, B 3TOM Ciay4dae, JOJIKHbI OBbITH peasin30BaHbI CjleAyroujue CI)YHKI_II/II/I:

1. FVDLL API fvdllLoadBinaryData (FVDLL CONTEXT hContext,
FVDLL BINARY DATA* pBinData);

2. FVDLL API fvdllSaveBinaryData (FVDLL CONTEXT hContext,
FVDLL BINARY DATA** outBinData);

3. FVDLL API fvdllFreeBinaryDataBuffer ();

CosBep, cuuTaB U3 ailzla OGUHApHble JaHHble 3K3eMIUIsApa I0Jb30BAaTENbCKOIO MOAYJISl, BbI3bIBAET
¢yHknuo fvdllLoadBinaryData, B KOTOpPYH INepeJaéT ykasaTeJb Ha FVDLL BINARY DATA. Tun
FVDLL BINARY DATA fBJAeTCA ICEBJOHMMOM CTPYKTypel FVDLL PARAMETER FILE (cM m.1.5) u
COJZIEP>KUT pa3Mep OUHAPHBIX JAaHHBIX B 6aiiTaxX U yKa3aTe b Ha GMHAPHBIHN 6JIOK.

[Ipu coxpaneHuu mnapametrpoB B ¢ais, CosBep BbI3bIBaeT O¢yHKHUI fvdllSaveBinaryData
M0JIb30BAaTEJbCKOTO MOAYJs. B 3TOM yHKIMU HEOoOXOAHMMO BBIJEJUTH HYXHOE KOJMYECTBO MaMSTH,
3anucaThb B Heé JJaHHble U BepHYTh B CoJiBep YHC/I0 GAUT M yKa3aTe b Ha 06J1aCTh MaMsTH.

[Tocsie coxpaHeHus O6yzeT BbI3BaHA O¢yHKIUA fvdllFreeBinaryDataBuffer M0J/ib30BaTENbCKOTO
MoAyJisl. B HEl HY?»KHO OYUCTUTD paHee BblJleJIEHHYI0 NaMsITh.

1.7. AHTEP®EHNC MOJb30BATEJILCKOI'0 MO/JIYJid TUIIA EVALUATOR

B mnonb3oBaTenbckoM Mogyse Tuna Evaluator po/mkHbl ObITH peasn3oBaHbl Bce (QYHKLHAU 00ILEro
nHTepdeiica, paccMoTpeHHble B 1. 1.4. Kpome 3Toro, fo/KHa ObITh peajn3oBaHa QYHKIMS BbIYUCIEHUS
3Ha4YeHUs:

1. FVDLL API fvdllEvaluateScalar (FVDLL CONTEXT  hContext, FVAPI CONTEXT
_hVarContext, INTEROP DOUBLE* outValue)

@®yHKUUA BblYMCAeHUs 3HadeHUsA fvdllEvaluateScalar - rJaBHasg QYHKIUA I10JIb30BaTeJbCKOIO
moayasa tuna Evaluator. ConBep, npu 3anpoce 3Ha4eHHUs, NepeaéT B QYHKLHUIO deckpunmop KoHmekcma
gbino/HeHusi _hContext (0 HeMy MOJIb30BaTeJbCKUHA MOJYJIb ONpefesdeT, KAKOM MMEHHO 3K3eMILIAP
BbIUMC/UTE/SA K3 CBOEro XpaHWJIMILA HY>XHO MCIO0Jb30BaThb). B kadecTBe BTOporo aprymeHTa, CoJsiBep
nepefaéT AeCKpUIITOP KOHMeKCcma ebl4uc/ieHus 3HavyeHus hVarContext, cofepkallui MHPOpMaLHUIo o
TOM, I/le UMEHHO BBIYUC/AeTCA 3HadyeHUe. Hampumep, eciu 3Ha4eHHE BBIYUCAAETCH Ha TPAHUYHOM
yCJIOBUU, B KOHTEKCTE COJep>KUTCA UHPopMalus O IpaHH, Ha KOTOPOM 3ampalliuBaeTcs 3HayeHUe, U
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AYEHKHU (A1 OJIHO3HAYHOIO ONpeJe/eHUsA CTOPOHBI rpaHu). OyHKIUA A0O/DKHA BEPHYTh BelleCTBEHHOe
3HaYeHue outValue.

1.8. UHTEP®EMWC MOJIb30BATEJbCKOT'O MOY /I THIIA BINDER

Cnucok 06s13aTesIbHbIX QYHKIMH, KOTOpPbIe JOJ/DKHBI ObITh peaJi30BaHbl B MOJIb30BATEJIbCKOM MOJYJie
tuna Binder (B monosiHeHHe K QYHKIUAM, PACCMOTPEHHBIM B I1. 1.4):

1. FVDLL APT fvdllInitBinder (FVDLL_CONTEXT _hContext, FVAPI_BCONDITION
_hBCondl, FVAPI BCONDITION hBCond2)

2. FVDLL API fvdllBeforeTimeStep (FVDLL CONTEXT hContext)

FVDLL API fvdllAfterTimeStep (FVDLL CONTEXT hContext)

4., FVDLL APT fvdllGetValueInContext (FVDLL_CONTEXT _hContext,
FVAPI VARIABLE _hvariable, FVAPI CONTEXT _hvarContext,
INTEROP_DOUBLE* _OutValue)

w

Bce ¢yHKIMM (KaK MMOJb30BaTeJbCKOTO MoAyJisd, Tak u API) uMeloT TUm Bo3BpallaeMoro 3HavyeHUs
INTEROP RESULT (4acTb onpefeseHus FVDLL API) M INpH YCINEUIHOM 3aBepIIeHUH O006A3aHbI
Bo3BpaiaTh INTEROP OK.

OyHkuusa fvdllInitBinder BbI3bIBaeTCs NOpUM HHULMAIM3aLUMKM MoAyasa numContexts pa3. B
byHKUMIO epeflaéTcs deckpunmop KOHmMeKkecma 8biN0/IHeHUs1 Y iBa JeCKPUIITOPA CBA3bIBA€MbIX FPAaHUYHBIX
YCI0BUH.

Oyuknua fvdl1lBeforeTimeStep BbI3bIBAETCA Nepes Ha4aloM KaXAo0To pacdyeTHoro mara B CosBepe. B
Hee nepeJjaéTcs decKpunmop KOHmekcma 8binoAHeHUs.

@®ynkuua fvdllAfterTimeStep BbI3bIBAeTCA IOCJe KaXJOTO PpacyeTHOro Ilara, IocJje 3arpysku
NpoeKTa C AMCKa, pU 3alyCcKe MpoeKTa Ha pacyeT ¢ HyJisg. COHUCOK apryMeHTOB QYHKLMU aHaJOTHYeH
¢yHkyuun fvdllBeforeTimeStep.

C momomplo ¢yHknuu fvdllGetValueInContext CoJsiBep 3anmpaliMBaeT 3HauyeHU NepeEMEHHBbIX Ha
rpaHULAX, KOTOpbIe CBSI3bIBAET MOAYJib. B yHKUMIO mepesjaloTcsd [JeCKPUIITOP KOHTEKCTA BBINOJIHEHHS,
JIeCKpUIITOP NNepeMeHHOMH, 3HaueHHe KOTOPO! He0O6X0JMMO BEPHYTb, JECKPUIITOP KOHTEKCTA BbIYMCIEHUA
3HaueHHs, cofeprkaluidii MHPOpMaALUI0 O TOM, IZie UMEHHO BbIUMUC/AseTC 3HayeHue. DyHKUHUS [JOJDKHA
BEPHYTH BELECTBEHHOE 3HaYeHNe outValue.

1.9.0TJTAAKA MOAYJA

YT06BI BBINOJHATH OTJIAAKY I0JIb30BAaTEJbCKOTO MoayJs U3 cpeAabl MS Visual Studio, Heo6xommmo
CJ1eJI0BaTh CJEYIOIIEMY aJITOPUTMY:

BBINOJIHUTB OCTPOEHKE N0J1b30BaTENbCKOI0 MO/ B KOHGUTrypauuu Debug
Jlo6aBUTh B HYXKHYI0 AUpeKTopuIo .fvdll apxvBa nosydyeHHblie .dll u.pdb panbl

3anyctuthb HOBbIH CoJiBep ¢ noMolbio Tepmunasia uau [pelloctllponeccopa

B W N

Us poeKTa [10JIb30BaTEJbCKOTO MoAyJIsi BBIMTOJIHUTD KOMaHy
Otnanka — [pucoeJUHUTBCA K nporeccy... = FvSolver.exe / FvSolver64.exe

5. PaccTraBUTBb TOYKH OCTaHOBA
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6. 3arpy3uTb npoekt Ha CosBep

7. BBINOJIHATB OTIAJKY
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2. UHTEP®EWC API BBIYWCJIUTEJIbHOUW UHXEHEPHOMU MJIAT®OPMEI

2.1. OBIIEE OITMCAHHE

BbruuciuTesnbHas MHXeHepHas muaTdopMa peanusyeT WHTepdeiic API, pyHKLMM KOTOPOro MOTYT OBITh
BbI3BaHbI U3 M0JIb30BATEJbCKOT0 MOAYJsS. THUIbI apryMeHTOB QYHKIUM Takxke onpejesneHbl B APl. UMeHa
byHKMi MMeT npedMKC fvapl ¥ BO3BpAllalOT 3HadeHWe Tuma INTEROP RESULT. [Ipu ycmnemHom
3aBeplIeHUH QYHKIMU BO3BpawaloT INTEROP OK, B IPDOTHBHOM CJly4ae BO3BpalllaeTcs KOJ| OIIHUOKH.

2.2. TUNIBl JAHHBIX

3arosioBouHbIN Qaiia interop_types.h, Bxoasamuit B untepdeiic APl BUII, onpenesnsieT psz HE3aBUCHMBIX OT
KOMIUJATOPA TUNOB (QUKCUPOBAaHHOTO pa3Mepa /s o6MeHa JaHHbIMH Mexay CosBepoM H
[10/1b30BaTEeJbCKUMU MOJYJISIMHU.

e INTEROP BYTE, INTEROP INTS8 -3HaKoBoe 8-6UTHOe Liesioe

e INTEROP UBYTE, INTEROP UINTS8 - 6e33HakoBoe 8-6UTHOe Liesioe

e INTEROP_ INT16 -3HaKoBoe 16-6MTHOE Leoe

e INTEROP _UINTI16 - 6e33HaKoBoe 16-6UTHOE 1ies10€e

e INTEROP INT32 -3HaKoBoe 32-6HMTHOe LeJioe

e INTEROP UINT32 - 6e33HaKoBoe 32-O0MTHOE LieJioe

e INTEROP_ INT64 -3HaKoBoe 64-6MTHOE LieJoe

e INTEROP UINTG64 - 6e33HaKoBOe 64-0UTHOE 1ies10e

e INTEROP_ENUM - 3HakoBoe 32-0UTHOe IieJsioe /Il XpPaHEeHHUs 3Ha4eHUH NepeyrcaeHui
e INTEROP RESULT - 6e33HaKoBoe 32-0UTHOe Iiesioe [/l XpPaHEeHHUs KOJI0B Pe3y/IbTaTOB
e INTEROP BOOL - 6e33HaKoBoe 8-0MTHOe Liesioe A XpaHeHHUd OyJieBbIX 3HaYeHU N

e INTEROP STRING - yKa3aTeJ b Ha CTPOKY B KogupoBke UTF-8, sakaHYMBaOILYIOCA HYJIEM
e INTEROP_DOUBLE - BeLECTBEHHOE YUCJIO JBOMHOM TOYHOCTH

e INTEROP HANDLE - yKasaTeJib Ha CylllHOCTb

2.3. DYHKI MU API BUII

HuTtepdeiic API BUII BkitoyaeT GyHKIMU JJIS:

® [POTOKOJIMPOBAHUS COOOIIEHUH,

e nosyyeHUs ”HGOPMALMHU U3 CTATyca pacyeTa,
M03BOJIsIeT paboTaThb C

® sgyeliKaMM pacuyeTHOM CETKH,
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® TI'pPaHAMH Ad4YEEK,
° HO,Z[O6JIaCTHMI/I U TrPAHUYHbBIMHU YCJIOBHUAMHU,

e ¢aszamy, MozeAMU GU3UUECKUX NTPOLLECCOB U IEpeMeHHbIMH,

M0JIy4yaTh
® UHTerpaJjibHble XapaKTepUCTHUKH,

® 3Ha4YeHHd N3 KOHTEKCTa BbIYHUCJ/IEHUA 3Ha4YeHUA HepeMeHHOﬁ.

Cnucok ¢yukuuii APl BUII ¢ nogpo6HbIM onMcaHueM AoctyneH B ¢opmare Microsoft Compiled HTML Help
(.chm).
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3. JIMIIEH3UOHHAS 3AIIUTA MOYJId

3.1.BAPUAHTBI JIMUEH3UOHHOW 3AIIATHI

CyliecTBYIOT pa3/iIMyHble BApUAHThI JIMLLEH3UOHHOM 3alUThl MOAYJIS:

1. OTcyTcTBHe JIMLEH3UOHHOM 3alUThl. JJaHHBIM BapuaHT NPHUMEHSETCs, eC/IM pa3paboTYMK MOAYJIS
pacnpocTpaHsieT CBOM MOAYJib NOJ CBOOOJHOU JIMLleH3Mel MM UCHOJb3yeT ero Ha COGCTBEHHBIX
BBIYMCJIUTEJbHBIX pecypcax, 6e3 pacnpocTpaHeHH .

2. CoOCTBeHHBIM MeXaHU3M JIMIEH3UOHHOMW 3amuThl. [I[puMeHsieTcs, eciu pa3paboOTUUK MOAYJIsS
CaMOCTOSAATE/NIbHO peasu3yeT 3allUTHbIA MeXaHU3M WJM IpUOOpeTaeT ero y He3aBUCHUMOTO
pa3paboTyMKa TEXHUYECKHX CPe/CTB 3alMThl aBTOPCKUX NpaB. Mcnosb3yeTcs MoAyJieM 6e3 CBA3U C
BoruucautenbHolt UHxxeHepHoi [LnaTdopmoit.

3. MexaHM3M 3allUThl, NpeAOCTaB/sAeMbli BeluncanTeIbHONM MHXeHepHOW maTdopMoit. [loagpo6HO
paccMaTpuBaeTcsd B CeyIOLeM IYHKTe.

3.2.MEXAHU3M JIMLUIEH3UOHHOM 3AL[UTHI, TPE/JOCTABJISIEMbI}
BBHIUYUCJIUTEJABHON UHXEHEPHOU IJIAT®OPMOU

Ecu pa3pa6oTYrK MoAYJIsl BEIOUpPAET JaHHBIA MeXaHU3M 3al[UThl, EMy HEOGX0AUMO 3aKJIIOUYUTh JJOTOBOD C
000 «BHUII» u nepeaaTs no 3aufuuéHHomy kaHaay GUID u kJto4 6e30macHOCTH CBOero MojyJisl. B kayecTBe
KJII0Ya 6€30MacCHOCTH BBICTYMAET CTPOKA MPOU3BOJBHON AJUHBL [JJis MOJy/isl BblJle/IsIeTCS JTUIeH3UOHHAs
Oonuurd, KOoTopad CTAHOBHUTCA AOCTYIIHA [AJIA IIOKYIIKH I10JIb30BaTeJ/JIAM BeruucintesbHOM PIH)KGHGpHOﬁ
nJ1aT$OPMBI.

JJisT IpOBEpPKH TOro, YTO MOAYJb MOJKJIIOYEeH K BbIYMCIMTENbHOU WHXeHepHOW IiaTdopme, a He K
nporpaMMe 3JI0yMbILIJIEHHUKA, MCIOJb3yEeTCs MeXaHW3M ayTeHTHUQuKauuu, [as kotoporo B API
npeAycMoOTpeHa ciaeayomas QyHKIUS:

FV_API fvapiCheckAuthenticity (INTEROP STRING 1ibGUID, INTEROP UINT64
_randInt, INTEROP STRING hashOut);

[Ilpy vHULMANM3ALMd MOAY/Jb BbI3bIBaeT 3Ty QyHKUUI0, nepesaét B Heé cBod GUID B cTpokoBOM
npe/CTaBJIeHUH, CJy4alHO CreHepuMpoBaHHOe 4uca0 randInt M Oydep C BblJe/eHHON JJd X3lIa
naMaTbl0 hashOut.

[Jlanee MoAy/ib JO/DKEH CaMOCTOSITENbHO BBIYUCJAWTH X311 U CPAaBHUTb €ro € TeM, KOTOPbIM BepHyJa
byHkuus ayreHTUGUKaLUU. Eciu oM coBniazaroT - ayTeHTUUKALMS MTPOIIIJIA YCIEIIHO.

X311 BEIYUCAETCA 10 CIeAYI0LeMy aITOPUTMY:

gz 1. CnyyallHO CreHEPHPOBAHHOE YHCJIO0 KOHBEPTHUPYETCS B CTPOKY U KOHKATEHUPYETCS C KJIHYOM
6e30MacHOCTH (AomycTuM, 3To “SecretPassword”):

_randInt = 12345678901234567890
randIntStr = “12345678901234567890”
key = “SecretPassword”

M =randIntStr + key =“12345678901234567890SecretPassword”
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Hlae 2. na nonydyeHHoU cTpoku M Beruuciasietcs ¢yHkuus xamupoBanus [OCT P 34.11-2012 ¢ guuHoi
X31I-Koga 512 6uUT:

H(M) = “f3c093a2c98e25d39e028a46a037210acfbd6bfla61a818e32038b542b369ec8f75890
d48c52f9cb8468b811e3a2b2274f3ba76d676b451afe52931630aa0870”

[OCT P 34.11-2012 «WuHdopmainvoHHass TexHoJsiorusi. Kpunrtorpadpudeckas 3amuta HHPOPMAILUU.
OyHKIMSA XeIIUPOBaHUSA» — JAEHUCTBYIOIIMH POCCUHUCKUN KpUNTOTrpadUIeCKUN CTaHJAPT, ONpee soIun
aJITOPUTM U NPOLEAYPY BbIYHCIEHHUS Xell-QYHKIUHU.
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4. IPUMEP MOAYJA THUIIA EVALUATOR

4.1. IOCTAHOBKA 3AZ1AYH

B kadecTBe mpuMepa MOJb30BaTEAbCKOTO MoAyJis TUna Evaluator paccMoTpuM BbIYHCIWTEb 3HAYEHUS
CUHyCa.

JlaHHBIN MOly/1b BO3BpalllaeT 3HaueHue cuHyca (4.1.1) uiau kocunyca (4.1.2), B COOTBETCTBHUU C BbIOPAaHHOHN
B NapaMeTpax MoAyJs QyHKILMeH, 3aBUCAIUX OT PACCTOSHUA [0 TOYKH, B KOTOPOM 3ampalivMBaeTcs
3HayeHHe, OT Hayasla KOOPAUHaT.

A (4.1.1)

sin <vJ(xkx)2 + (yky)2 + (Zkz)2>

A (4.1.2)

cos <v\/(xkx)2 + (yky)2 + (zkz)2>

rae (X,y,Z) - KOOpJMHAThl TOYKH, B KOTOPOW 3anpalluBaeTcs 3HayeHue, a A,V,ky, ky, k, - mapamerpsl
MOJYJIsl, peJJaKTUpyeMble B UHTepdelice:

e A-amMmauTtyna
e V-yacroTa
o (ky ky, k;) - K03 OULKMEHTBI MaCIITAOMPOBAHUA

4.2. TIOJIb30BATEJIbCKUU UHTEP®ENC

[Tonib3oBaTenbcKkUil Moy b TUNA Evaluator nogk/iroyaeTcsa B IpoeKTe B Te MeCTa, IZie 3a/,aéTca 3HaYeHHe
(puc. 4.2.1).

OKHO CEOWCTE LG
L 3hauerme ||BbIHII|(J1MTE.ﬂb CHHyCa |-l:I-| -

f=C  KoHcTaHTa
fr @opmyna
= | TaBauua f(x)

|i:!-] Beiuncantene cunyca

PucyHok 4.2.1 - [logkiodeHue BeraucavTensa cMHyca B Ka4eCTBe 3Ha4YeHUA

B nmapameTpax moJib30BaTeJbCKOTO MOJYJSl J0JDKHA ObITh BO3MOXXHOCTb BbI6OpA TPUTOHOMETPUYECKOU
byHK1IMY, KOTOpas 6y/ieT BbIYUCAAThCA (puc. 4.2.2).
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33K0H cHHyCa

l— TryHKkuma Cunyc
=S Mapamerpbl

— Amnavmyaa Koennyc

—Yacrota 500

EF Macwrauposadue (no X=1; no ¥=1; no Z=1)
—no X 1
—noY 1
—noZ 1

Twn dyHELMK BBINHCANTENS

0K I QTmeHa |

PucyHok 4.2.2 - Bei6op ¢yHKI MY, 3HaUeHHE KOTOPOH 6yZeT BO3BpalLleHO

[ peanusanuu Takoro uHTepdelica moTpebyercss onucaTbh B ¢aise params.xml noJsib3oBaTesbCKOe
nepevyucsaeHue:

<Enumeration class="FunctionType">
<Item id="Sinus">
<Name xml:lang="en">Sinus</Name>
<Name xml:lang="ru">CuHyc</Name>
<Description xml:lang="en">Sinus</Description>
<Description xml:lang="ru">3akoH cuHyca</Description>
</Item>

<Item id="Cosinus">
<Name xml:lang="en">Cosinus</Name>
<Name xml:lang="ru">KocuHyc</Name>
<Description xml:lang="en">Cosinus</Description>
<Description xml:lang="ru">3akoH KocuHyca</Description>

</Item>
</Enumeration>

KpoMe aToro, M0OXHO onucaTb CTPYKTYpPY C TpeMd noJjsaMu X, Y U Z Aad pefaKTHUPOBaHUA NapaMeTpOB
MaclITabupOBaHUS:

<Structure class="StructXYz">
<Parameter type="Real" id="X" default="1.0">
<Name xml:lang="en">X</Name>
<Name xml:lang="ru">no X</Name>
<Description xml:lang="en">Scaling on X</Description>
<Description xml:lang="ru">MacutabupoBaHue no X</Description>

</Parameter>

<Parameter type="Real" id="Y" default="1.0">
<Name xml:lang="en">Y</Name>
<Name xml:lang="ru">no Y</Name>
<Description xml:lang="en">Scaling on Y</Description>
<Description xml:lang="ru">MacutabupoBaHue no Y</Description>

</Parameter>

<Parameter type="Real"” id="Z" default="1.0">
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<Name xml:lang="en">Z</Name>
<Name xml:lang="ru">no Z</Name>
<Description xml:lang="en">Scaling on Z</Description>
<Description xml:lang="ru">MacutabupoBaHue no Z</Description>
</Parameter>
</Structure>

C yyéToM omnpeJie/IeHHBIX [IepeuyrCJIeHUs U CTPYKTYPh], pa3MeTKa OKHa apaMeTpoOB, NpeCTaBJIEHHOr0 Ha
pucyHke 4.2.3, oCylIeCTBJISETCS CAeAYIOIUM Xml-Ko/[oM:

g TyHKLMA CumHyc
MapameTpel (Amnnutyaa=1; Yacrota=500; Macwra
'—Amnnmy,u,a 1

Ii;‘-la::rma |5(]U

Macwrabuposanne (no X=1; no ¥=1: no Z=1)
1
1
1

YacroTa

OTMeHa |

PucyHoxk 4.2.3 - OkHO napameTpoB Beryncauressa cuHyca

<ParameterSet>
<Parameter type="Enumeration" class="FunctionType" id="Function" default="Sinus">
<Name xml:lang="en">Function</Name>
<Name xml:lang="ru">®yHKuma</Name>
<Description xml:lang="en">Evaluator function type</Description>
<Description xml:lang="ru">Tun ¢yHKumMm BbMUcAuTena</Description>
</Parameter>

<Structure id="Parameters">
<Name xml:lang="en">Parameters</Name>
<Name xml:lang="ru">MNapameTpbi</Name>
<Description xml:lang="en">Function parameters</Description>
<Description xml:lang="ru">MapameTpbl pyHKUMU</Description>

<Parameter type="Real" id="Amplitude" default="1.0">
<Name xml:lang="en">Amplitude</Name>
<Name xml:lang="ru">Amnautyaa</Name>
<Description xml:lang="en">Amplitude</Description>
<Description xml:lang="ru">AMnauTtypa</Description>
</Parameter>

<Parameter type="Real" id="Frequency" default="1.0">
<Name xml:lang="en">Frequency</Name>
<Name xml:lang="ru">YacTtoTa</Name>
<Description xml:lang="en">Frequency</Description>
<Description xml:lang="ru">Yactota</Description>
</Parameter>

<Parameter type="Structure" class="StructXYz" id="Scale">
<Name xml:lang="en">Scale</Name>
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<Name xml:lang="ru">MacwTtabupoBaHue</Name>
<Description xml:lang="en">Scale</Description>
<Description xml:lang="ru">MacuTtabupoBaHue</Description>
</Parameter>
</Structure>
</ParameterSet>

4.3. IPOTPAMMUPOBAHHE MOAYJA

Kak 6b110 paccMoTpeHo B 1. 1.4 u . 1.7, B Mmoaysie Tuna Evaluator 10/KHBI 6bITh peasiu30BaHbl 4 QyHKIUHY,
BbI3bIBaeMble CosiBepoM. /[Be mepBbie QYHKIUU ABAAITCA QYHKIUSIMHA HHULUAINU3ANUH. [l yI06CTBa, B
npuMepe onpeaesseTcsa kjaacc CSinusEvaluator. [Ipu nHunuanusanuy, GyHknus fvdllInitContext
BBI3bIBAETCS M0 KOJIMYECTBY MECT MOAK/IIOUYEHU MOAYJSA B NPOoeKT. COOTBETCTBEHHO, IPU KaXK/10M BbI30BE
B MojayJie co034aéTcsl 00beKT Kjaacca CSinusEvaluator, KOTOPOMY B KOHCTPYKTOp IepeAarTcs
napaMeTpbl UHUIMAAW3al . Apec co3JaHHOro 06'bekTa nepefaétcs B CoaBep B KauecTBe deckpunmopa
KOHmMekcma 8binoJ/iHeHus1. id napamMeTpoB, llepeJlaHHbIX B KOHCTPYKTOP 00'b€KTa, COOTBETCTBYIOT UMEHaM B
params.xml 1 Mx 3HayeHUs IpeCTaB/IeHbl B CIIUCKE:

e Function

e Parameters/Amplitude
e Parameters/Frequency
e Parameters/Scale/X

e Parameters/Scale/Y

e Parameters/Scale/7Z

3HayeHUs TNapaMeTpOB-NEpPeYUC/IeHUN TepefalTcd B CTPOKOBOM BHJe, I@03TOMYy, B KJjacce
CSinusEvaluator ompegesneH enum EFunctionType, u npw HUHUIMAIU3AIUN CTPOKOBOE 3HAYEHHE
BPYYHYIO Npeo6pa3yeTcs B 3HAYEHHE TUIIA ITepedrCIeHUE.

PaccMoTpuM anropuTM, pea30BaHHbBIN B QYHKIIMH BbIYMCIEHNUS 3HAUYEHHUS.

1. B o¢yHkuuwo mnepefaércs OeCKPUNTOpP KOHTEKCTA BBINOJHEHHUS W JEeCKPUITOpP KOHTEKCTa
BbIYMCJIEHUSA 3HAYEHUA.

2. Tlo peckpunTopy KOHTEKCTA BBINOJIHEHHUS ONpeJessieTcsl 06'beKT, COOTBETCTBYIOLIMNA KOHKPETHOMY
3K3eMIIAPY NOAKIYEHUd MOAYJIA.

3. Y mHaWjaeHHOro oObeKTa BbI3bIBAETCS COOTBETCTBYIOIIMHA MeETOJ, B KOTOPbIA Mepenaércs
JEeCKpPUIITOP KOHTEKCTa BbIYUCIEeHUA 3HaYeHU .

4. U3 JeCKpUITopa KOHTEKCTa BBIYMCJIEHUA 3Ha4YeHUus c IIOMOILBIO byHKIMH
fvapiGetCellOfContext 3anpalinBaeTcs JeCKPUNTOP SYEUKH.

5. Ilo peckpunTopy sA4YedWKH C moMOIIb OGYHKOUMU fvapiGetCellCenter OCYUIeCTBISETCS

IoJiy4deHre KOOpJMHAT LEeHTpa A9eHKU.
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6. Hcnosnb3ys 3HaueHHWs NapaMeTpoB, I[OJYYeHHbIX IPU MWHULUaAIU3aLUM, 00 ¢opMysaM,

Npe/CTaBJIEHHbBIM B I1. 4.1, IPOMCXOAUT BbIUUC/TEHHE Pe3yIbTHPYIOILEr0 3HAaYeHUS.

B ¢yHKnMu fvdl1lReleaseContexts yaalsiOTCa BCe XpaHUMbIE 06bEKTHI.
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5. IPUMEP MOAYJId TUIIA BINDER

5.1.ITIOCTAHOBKA 3AJAYU

B kauecTBe mpuMepa Nno/ib30BaTeJbCKOro MoAyJsd Tuna Binder paccmoTpuM Mogesb akTHBHOTO JAMCKa.
JlaHHbI MOAyJb NpeJlHa3HayeH JJs1 MOJEJMpPOBAaHUS BEHTUJSTOPHBIX (BUHTOBBIX) YCTPOWCTB, AJs
KOTOPBIX U3BECTHA PACX0JHO-HANOpPHAas XapaKTepUCTHKA, 3aBUCSILAs OT YaCTOThI BpalleHHUsl.

BxoaHbIMKM napaMeTpaMu MOJyJis SABJAKTCS 4YacTOTa BpalleHHUs JUCKa wgpy (06/MUH) M Tabuauua
3aBUCUMOCTH Ko3ddunueHTa ymnopa Ky oT OTHOcuUTeNbHOM mnoctynu J. /[lasg yno6cTBa pacyeToB
nepecyruTaeM YacTOTY BpallleHus AUCKa B 060poTax B cekyHay (5.1.1).

_ WrpMm
W =—o" (5.1.1)

Moayap 3anpamuBaeT y CoJiBepa miowmajb rpaHuibl S, 1 no ¢opmyse (5.1.2) BbluMcAsIeTCS AUAMETP
AKTHUBHOTO JAMCKA.

D= |— (5.1.2)

PaccmoTpum popmyJibl 1151 BBIYKCIEHUS OTHOCUTENbHON cCKOpocTH BUHTA (5.1.3) u ynopa (5.1.4).

vy = JwD (5.1.3)

T = Krpw?D?, (5.1.4)

rJe p — IJIOTHOCTb, 3HaYeHHe KoTopoW 3ampamuBaeTcs y CosBepa. Tak kak Ky (J) 3ajaHo TabJM4HO,
noJjiyyaeM TabJMYHYH 3aBucuMoctb T(v,). Ilpu 3ampoce 3HaueHuss T OCyIIeCTBJISeTCA JIMHeHHas
WHTEPNOJISALUS TabJIUYHbIX 3HAYEHHUM.

Takoke, Ha MepPBOM IpaHUIle 3aNpPAIIUBAETCI HOpMaJsibHasi MaccoBasi CKOpocTh (pV,);. 3HaueHHe CKOPOCTH
Ha NepBOY rpaHule BeruucaseTcs no popmye (5.1.5).

vy = PV (5.1.5)

p

Ha nepBo#l rpaHulle yCTaHOBJIEHO TpaHUYHOe ycCioBUe «/laBjieHHWe Ha BXojie». 3HaYeHUeE JlaBJeHUs p;
BbIUHMCsieTcs 1o dopmy.ie (5.1.7).

T =(p2 —p1)S (5.1.6)

_ T(v4)

< (5.1.7)

P1 = D2
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3HayeHMe JjaBJIeHUA Ha BTOPOUW I'paHule p, 3anpaimuBaeTrca y Consepa. Ha BTopol rpaHulie ycCTaHOBJIEHO
rpaHu4Hoe ycioBue «HopMasibHast MaccoBasi CKOpoCThb». 3HadeHue (pl},), NEPEHOCUTCS C IEPBOM IPAHHIIbI
(5.1.8).

(P2 = (pVo)1 (5.1.8)

5.2.110JIb30BATEJIbCKUN UHTEP®ENC

B uHTepdeiice moJsib30BaTeNbCKUN MoAyJb TuNa Binder mnosBoJsisieT co3zjaBaTb CBfISKY CBOero TUIA
(pucyHok 5.2.1).

| OBpasoeanMe CEASKW

CBAsKa

Mogens aKTMEHOro AMaKa -
= LJ Tpanmunbie canzu CNWUCoK HECBAZaHHBIX Y
P ¥Ycnoewa ceazn

|I'I01106natrb #0vin_1
T

Heces Cozpate
{7 Pacuetha Cozpate Bce

Monsscea
CeoiicTea 23 | TR |

CMCoK HECBAZaHHBIX Y

|I'I01106natrb #0:out_1

PucyHok 5.2.1 - Co3aHue cBsI3KU TUNa Mojesb akTUBHOTO JJUCKA

Bbi6op 06pa3oBaHHOM CBS3KU B JiepeBe Ipemnpolileccopa OTOOpaXKaeT OKHO CBOWCTB JJaHHOM CBSI3KU, B
KOTOPOM BO3MOXXHO peJlaKTUPOBaHUe NapaMeTpoB (pUCyHOK 5.2.2).

OkHO cBOMCTE L ]|

[PUMEHHTE | OTKaTHTE |

'—HE3EEHHE |M0,a,e.nb KTMEHOTC gucka 0
lL—_'—Iatrma 0B/ MUH |300

Pack.-Han. xap.

':Onepau,uu = H

WMoxogreii daiin | Dh\adiskl.csv

Ceazkn

=8 U Mogent akTBHOrD gucka #0
= Mogobnacte # : in_1

e - MogoGnacte #0: out 1

PucyHok 5.2.2 - OKHO CBOMCTB CBA3KH

[lepBbIM napaMeTpoM fBJsIeTCS Ha3BaHUe CBA3KU. CBA3KY MOXHO NeperMeHOBbIBaTh. Ciefymolive
napameTphl — 3TO NapaMeTpbl MOAYJISl, ONMCaHHe KOTOPBIX 3arpyxaetcs U3 Qaia napamMeTpoB MOAYJIsS
param.xml. B faHHOM ciy4yae ecThb Bcero o/jMH napaMeTp THIIAa BellleCTBEHHOE YMCJI0, 3aJa0LIMNA YacTOTy
BpallleHUsl aKTMBHOTO JMCKa, U napaMeTp Tuna ¢ail, no3BoJAIOIHUN 3arpy3uTh pacxoJHO-HANOPHYIO
XapaKTepUCTUKY U3 dpaiia. PaccMoTpum xml-ko/i, onpeaesonuii Takoil Habop napamMeTpoB.

<FVDLL_PARAMETERS>
<ParameterSet>

<Parameter type="Real"” id="Frequency" default="1.0">
<Name xml:lang="en">Frequency rpm</Name>
<Name xml:lang="ru">4YacTtoTa 06/MUH</Name>
<Description xml:lang="en">Rotation frequency, revolution per minute</Description>
<Description xml:lang="ru">4acTtoTa BpauweHusa, ob6opoToB B MUHYTYy</Description>

</Parameter>

<Parameter type="File" id="FlowPress">
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<Name xml:lang="en">Flow-press. char.</Name>
<Name xml:lang="ru">Pacx.-Han. xap.</Name>
<Description xml:lang="en">Flow-pressure characteristic</Description>
<Description xml:lang="ru">PacxogHo-HanopHaa XapakTepuctuka</Description>
</Parameter>
</ParameterSet>
</FVDLL_PARAMETERS>

PacxoHO-HanopHas XxapaKTepUCTUKA MpPeJCTaBAsgeT co00i Tabsuny B csv-popmaTe. Tabauia uMeeT JBa
cToJsibna (pucyHok 5.2.3):

- ] - OTHOCUTEJIbHAS MOCTYTIb;
- Ky - koadouiueHT ymopa.

[==

Kt

0 0.448763
0.1 0.420739
0.2 0.388007
0.2 0.35115
0.4 0.310747
0.5 0.267377
0.6 0.22162
0.7 0.174053
0.8 0.125257
0.9 0.075811
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1.1 -0.02272
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PucyHok 5.2.3 - PacxoiHO-HanopHas XapaKTepPHUCTHKA

Takxe BO3MOXKHO CO3JjaHUe YCA0BHUS CBSI3U THIIA 10Jb30BATEIbCKOT0 MOAYsA (PUCYHOK 5.2.4).

OBpasceanve yONOEWA CEA3) (3 | ObpasoBarve yCNOBMA CEAS (S |

Tun cBA3M Tun BA3K

|MDJ1EJ'Ib AKTHEHOrD AWCKE Monenb axTHBHOro AWdKa -

MonHoE CoNpsHeHMe 1-A Mogens
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MeproanHEcKan NOBEPXHOCTE P
CKONb3ALEA NOBEPXHOCT
Mogens aKTHBHOrD AMKE |MDD.EJ'Ib #0

OK | OTtmeHa | oK | CTmeHa |

PucyHok 5.2.4 - O6pa3oBaHue yCA0BUS CBSI3U TUNA Mojiesib aKTUBHOTO JMcKa

[Ipu aToM B uHTepdelice 0TOGpaKalOTCA MepeMeHHble, KOTOPbIE CBSA3bIBAET JAHHBIN MOJIb30BATEJbCKUU
MOJYJib. MOJ1e/Ib aKTHBHOT'O JIMCKa MOXKET CBA3BIBATH CJEAYIONHE TepEMEHHBIE:

- CKOpOCTH;
- TeMmmeparypa.

CnucoK CBSI3bIBAa€MbIX NNepeMeHHbIX SaﬂaéTCH B (1)3171.)'[6 OIIMCaHUA MoAYJid main.xml B pa3gesie
ClieqUaJIbHbIX IMapaMe€TpPOB, 3daBUCAIIMUX OT THUIIA MOAYJIA. AJIH MOAyJid aKTHUBHOI'O AHCKa Cll€elihaJIbHbIE
NnapaMeTpbl onipeAeadr0TCA CJaeAYIOIUM Xml-KO,E[OMZ

<SpecParams>
<ConnectedVariable>TEMPERATURE</ConnectedVariable>
<ConnectedVariable>VELOCITY</ConnectedVariable>
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<BoundaryConditionl>
<SuperType>FREE_OUTLET</SuperType>
<TEMPERATURE >ZEROGRAD< /TEMPERATURE >
<VELOCITY>OUTLET</VELOCITY>

</BoundaryConditionl>

<BoundaryCondition2>
<SuperType>INLET_OUTLET</SuperType>
<TEMPERATURE>CONST</TEMPERATURE>
<VELOCITY>MASSNORMAL</VELOCITY>

</BoundaryCondition2>

</SpecParams>

CBsi3bIBaeMble IepeMeHHbIE TAKXKe 0TO6pakaloTcsl B UHTepdeiice (pucyHok 5.2.5).

= LJ Mpannumbie ceazn
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1-a mogens
2-7 Mogens
Ceasku

- Ceazin

Pucynok 5.2.5 - CBsi3aHHble nepeMeHHble B UHTepdelice

5.3.NIPOTPAMMUPOBAHHUE MOAYJIA

B mojgyne Tuna Binder, B cooTBeTcTBUU ¢ myHKTaMu 1.4 u 1.8, J0/KHBI OBITH pean30BaHbl 7 GYHKIUH,
BbI3bIBaeMbIx CosiBepoM. dyHkuun fvdllInitModule, fvdllInitContext U fvdllInitBinder
ABJATCA QYHKUUSAMA UHULMaAU3auuu. [ y06CcTBa, B IpUMepe onpejensieTcs kjaacc CActiveDisk.
[Ipu nauuanusauuy, pyHkuusa fvdllInitContext BbI3bIBAeTCs MO KOJUYECTBY CO3/AAaHHBIX B IPOEKTE
CBSI30K Tuma Mojesb aKTUBHOro AucKa. COOTBETCTBEHHO, MPU KaXKJOM BBbI3OBE B MO/JyJie CO34AETCA
00'beKT KJIacca CActiveDisk, KOTOPOMY B KOHCTPYKTOP MepelaloTCa NapaMeTpbl HHUIMAIU3AIUH. AZIpec
co3JjaHHOro ob6bekTta nepefaétca B (CosBep B KauyecTBe deckpunmopa KOHMeKCcma 8binosHeHus. id
MapaMeTpPOB, MepeJaHHbIX B KOHCTPYKTOP 06'b€KTa, COOTBETCTBYIOT HMeHaM B params.xml v ux 3HayeHus
[pe/iCTaBJIeHbI B CIIUCKE:

- Frequency
- FlowPress

3HavyeHMe YaCTOTHI NepeJlaéTcsa B BU/IE Bel[eCTBEHHOT0 YHCJIA, A PACXOHO-HAMOPHAsA XapaKTEPUCTHUKA — B
BHJle yKasaTeJid Ha CTPYKTypy Tuna FVDLL PARAMETER FILE. Tak kak csv-aisl MMeeT TeKCTOBbI
dopmar, u3 oy data JAHHOMW CTPYKTYPhl BO3MOXKHO CKOHCTPYHPOBATh 00'bEKT KJAcca stringstream
cTaHJapTHOU 6ubsuoTekn C++. YTeHUe AaHHBIX U3 TMOJYYEHHOrO OO'bEKTA BBINOJIHSAETCA AaHAJOTUYHO
YTeHUI0 U3 GpalJoBOro MOTOKA.

Tak e, Kak U yHKLUA fvdllInitContext, 10 KOJUYECTBY CO3/JaHHBIX B IPOEKTe CBA30K TUIla Mozesb
aKTUBHOTIO JUCKa BbI3blBaeTcs QyHuusA fvdllInitBinder. B Heé mepefalTcs AeCKPUITOP KOHTEKCTA
BBIMIOJIHEHUS U /[iBa [JECKpPUIITOpPA CBA3bIBAEMBIX TI'PaHUYHBIX yCI0BUU. [lo JeCKpUNTOpY KOHTEKCTa
BBINIOJIHEHHUS OCYIIECTBJIETCA MOMCK COOTBETCTBYIOIIEro 06beKTa Kjacca CActiveDisk, y KOTOpPOTo
BbI3bIBaeTCsd MeToJ InitDisk. B janHoM merone o6bekT 3ampauurBaeT depe3 API BUIl geckpuntopsl
nozo6JacTel, KOTOPBIX OH CBSA3bIBAET, U IeCKPUIITOPHI IepeEMEHHbIX CKOPOCTH, JaBJI€HUS U IIJIOTHOCTH.
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B dyuknuu 2-4 untepodeiica Binder (1. 1.8) Tak ke, Kak U B fvdl1lInitContext, nepeaércs AeCKPUITOP
KOHTEKCTa BBINOJIHEHHS, U ¥ COOTBETCTBYIOIIET0 00'beKTa Kiacca CActiveDisk BbI3bIBAIOTCS METO/IbI
BeforeTimeStep, AfterTimeStep, GetValueInContext.

MeTog BeforeTimeStep B JTaHHOM IpUMepe HUYETO He JieJlaeT, TAK KaK BeCb aJIFTOPUTM BBINIOJIHAETCS B
AfterTimeStep.

MeTop AfterTimeStep peasusyeT OCHOBHOU aJrOpPUTM MOAYJIsI, KOTOPBIN ObLI NOAPOOGHO pacCMOTPEH B
1. 5.1. ickoMble HOpMaJibHasi MaccoBasl CKOPOCTb Ha BbIXOJle U3 aKTHBHOTO JiMCKa U JlaBJIeHHe Ha BXOJe B
aKTHUBHBIN AMCK COXPAHAOTCS B OJISX 00 bEKTa.

MeTtos GetValueInContext MNpPUHUMAeT B apryMeHTax /[JeCKPUITOpP IMepeMeHHOW U 10 HeMy
ompe/iesisieT, KAKOe U3 BbIYMCJIEHHBIX paHee B MeTo/Jle AfterTimeStep 3Ha4eHUH HEOOXOIUMO BEPHYTh:
HOPMaJIbHYI0 MacCOBYIO CKOPOCTh Ha BbIXOJie M3 aKTUBHOTO JMCKa WJIM JlaBJieHHe Ha BXOJle B aKTUBHBIN
JIUCK.

B ¢ynknuu fvdllReleaseContexts yJajsilOTCs BCe XpaHUMble 0O'bEKTHI.
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6. UTHOPOPMALIUA O PASPABOTYUKE

API BuruucaurtesibHasg WHKeHepHas miatdopma (APl BUII) paspaboran OOIIECTBOM C OrpaHHYEeHHOM
OTBETCTBEHHOCTbIO «BhIuKC/IMTEIbHAS MH)XKEHEPHAs IJIaTdopMar.

KoHTaKThI
+7(495) 612-8109
000 "BeryrcauTesibHasg HHXKeHepHas miaTdopma”
Odwuc: Poccus, MockBa, yJ1. FOHHaTOB, 4. 18, oduc 703
[ToutoBbIH agpec: 143026, MockBa, TeppuTopusi CKOJIKOBO MHHOBAIMOHHOT0 LIeHTPa, Y. HobGens, a. 7

Email: info@cfd-platform.ru

YyacTHUK

Uccnenoanus ocymectistorcs OO0 "BUIT" npu rpanToBoii moanepxkke Goraa "Ckoiakoso"

FlowVision

YacTtblo BeruncanTenbHoN HHXXeHepHOU miaTdopMsl siBasietcs [10 FlowVision a5 MogenupoBanusi ruZipo-
a’spojMHaMUKU U Temyonepeznadu. [lo Bonpocam npuobpeteHus FlowVision obpawjaiiTeck no agpecy
info@flowvision.ru, 000 «TECUC», Anpec: 127083, Poccus, MockBa, ya.l0HHaTOB, foM 18, 7-i1 aTax, 0d.705

Tenedonbl u dakcol: +7(495)612-4422; +7(495)612-4262; +7(495)612-8109
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