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2. BBegeHue

JIaHHBIN JOKYMEHT SIBJISETCS] BBOJHBIM JIOKYMEHTOM JIJISl TTOJIb30BaTeNei KOMIUIEKCa
[Ipaguc, pemuBIIUX cO3/1aBaTh COOCTBEHHBIC ITporpaMMebl rpadudeckux oopasos (I11'0) Ha
sa3pike C++ it nanHoro komruiekca. Kpome sizpika C++, komruiekce [Ipaauc no3possier
coznasath [1I'O Ha s3p1ke PopTpan. Metoasl coznananus [11'O nHa @opTpaHe U3T0KEHBI B
nokymenre «Pazpabotka I[1I'O na ®oprpaney. Beibop amns pazpaborku sizbika C++ mgaer
pa3paboTurKy HEOCIIOpUMBbIE MPEUMYIIECTBA 0 CPABHEHUIO ¢ pa3paboTkoii Ha DopTpakne,
TaK KakK MpeZoCTaBIIsET TOCTYI KO BceMy OoraToMy BbIOOpY (DyHKIHIA rpaduuecKoro nakera
OpenCASCADE, Ho B TO e BpeMs Hajaraet ropasao 0oJjiee BEICOKHE TPeOOBaHMS K
KBaJTH(PHUKAIIMY TPOTPAMMHUCTA U TPEOyeT HANUYHsI ropas3io OOJBIIEro KOJINYeCTBA 3HAHUH,
ocobenHo 1o padote ¢ maketom OpenCASCADE.



3. O6bekTHaa mogenb MNIMO

Bce paspabatsiBaembie Ha C++ [1I'O pa3pabaTbIBatoTCs B BUJE OTIEIBHBIX KJIACCOB U
nIoJDKHBI HacienoBath kiace LVPS GraphicModel n ummiieMeHTHPOBATh HMEIOIIHECS TaM
BUPTYaIbHBIC METOIBI:

<KoHcTpykTop>();
~<MectpykTop>();

virtual int Init( const std::vector<LVPS Node>& nodelList,
const Q3Dict<QString>& parameterList, const LVPS Animator* animator,
Handle(AIS InteractiveContext)& ais); - uHUIIMAIN3ALMS TAPAMETPOB U HOMEPOB
y3JI0B.

virtual void Calculate(LVPS_XYZNode* nodes); - pacueT 10 HOBOMY CJIOI0 BPEMEHH,
reoMeTpusi, TpaHchopmaIus.

virtual void Display(); - orpucoska I1I'O.

virtual void Refresh(); - oonosnenue I[1I'O. [Ipumenenue Tpanchopmanun, nepeprcoBKa
TEOMETPHH.

virtual void Reset(); - cOpoc I1I'O. Y nanenne o0beKkTa U3 KOHTEKCTA.

virtual LVPS_GraphicModel* Clone(); - coznanue Takoro xe oobsexta [1I'O.

virtual inline QString GetType() const; - Tun [1I'O, 1.e. uma [1T'O B IIpaguc.

virtual inline QString GetModelClass() const; - kiacc [1I'O, Mechanical — Mexanuka.

virtual void SetVisibleLSK(bool); - ycraHOBKa BUIUMOCTH JIOKATBHBIX OCEH O0BEKTA.

Tak kak B coctaB noctasisieMoit ¢ [Ipanuc o6bexTHOM Oubamorexku LVPS.lib Bxogut
00mbII0I HAOOP BCIIOMOTATENBLHBIX KJIACCOB, KOTOPBIE CAMU PEaTN3yIOT BCE 3TH METOIbI
kpome metona Init, To Hobie I1I'O MoryT Hacime0BaTh ATH BCIIOMOTATEIbHBIE KIIACCHI, U
TOTJ]a M OCTaeTCs peain30BaTh TOJIbKO MeToy Init. B coctaB 6ubGnroTeku BXOIAT
CJICIYIOIINE BCTIOMOTaTEJIbHBIC KIIACCHI:

LVPS_GM1Displacement
LVPS_GM1DisplacementExternalGeometry
LVPS_GM1Point
LVPS_GM1Point3Rotation
LVPS_GM1PointExternalGeometry
LVPS_GM1Quaternion
LVPS_GM1Rotation
LVPS_GMI1RotationExternalGeometry
LVPS_GM2Displacement
LVPS_GM2Displacement1Rotation
LVPS_GM2Displacement1RotationExternalGeometry
LVPS_GM2DisplacementExternalGeometry



LVPS_GM2Point
LVPS_GM2PointExternalGeometry
LVPS_GM2PointSpringExternalGeometry
LVPS_GM2Quaternion

OTH KJacchl peaan3yroT pa3InyHble CTaHJapTHbIE rpapuecKre MpeoOpa3oBaHUsI a TaK Ke
3arpy3Kky M3 rpadudeckux Qaiisos Hy>kHOU reomeTpuu. B obmem ciyyae [1I'O moxet
pEeaNIn30BbIBATh CaMa BCE TO, YTO JICJIAIOT BBIIIEIIEPEYUCIICHHBIE KJIACCHI, HO JTy4lle
IIOJIB30BATHCSl UMM, €CJIU 3a7a4a II03BOJISIET OTO CEIIATh.



3.1 MeTtoasbl knaccoB NMMO

Kaxk 65110 ckazano Beimie, [11'O B 0611em citydae 10KHA peaan30BaTh CIASAYOIIHNE
MCTOBI:

virtual int Init( const std::vector<LVPS_Node>& nodeList,
const Q3Dict<QString>& parameterList, const LVPS Animator* animator,
Handle(AIS InteractiveContext)& ais);

[TepBBIM Beera BeIMOMHSAETCS MeTOA [nit, MOATOMY B HEM JOJKHBI BBITIOJHITHCS BCE
MOATOTOBUTEIILHBIE JEHCTBHUS.

virtual void Display();

Crnenyronum BeinodHseTcs Meto Display. B Hem rpadudeckuii 00beKT oTOOpaXkaeTcs
BO BbIOBEpeE.

virtual void Calculate(LVPS_XYZNode* nodes);
Hanee, B mporecce annMaIuu ucrnonb3yercs mero Calculate. B atom metone
IPOUCXOIUT MepepacyueT MPOCTPAHCTBEHHOTO MOJIOKEHUS U (POPMBI aMOPTHU3ATOPA, U OOBEKT
nepepucossiBaecTea MeTogoM OpenCASCADE - Redisplay.

virtual void Refresh();

Meron Refresh mpocTo MeHsIET MpOCTPaHCTBEHHOE MOJI0KEHHE 00BEKTa HA OCHOBE
NepeCcUYnTaHHOH TpaHCHOpMAIHH.

virtual void Reset();
Merton Reset ynanser rpadguyeckuii 00ObeKT U3 BbIOBEpa.
virtual LVPS_GraphicModel* Clone();
Merton Clone co3naet konuto nanHoi [1I0.
virtual inline QString GetType() const;
Meton GetType Bo3spamaet tum I1I'O, T.e. ums I1I'O B [Ipaauc.
virtual inline QString GetModelClass() const;

Meton GetModelClass Bo3Bpamaet kinace [1I'O, Mechanical — Mexanuka.

virtual void SetVisibleLSK(bool);

Merton SetVisibleLSK ycraHoBIMBaeT pexxuM BUIUMOCTH JIOKATBHBIX OCEH 0OBEKTA.



[Tonpo6Hoe onucanue U NpUMep TOro, KaK PeaTu3yloTCsl 3TH METO/IbI MOKHO MTPOUYUTATH B
nokymente «IIponecc coznanus HoBoit 1110 Ha C++».



3.2 Tllopsaok Bbi3oBa MeTOAO0B

BrImienepeurcieHHbIe METOIbI BBI3BIBAIOTCS B Mpoliecce padboTsl [loctnporeccopa B
CIIEYIOIEM MOPSAJKE:

e Init

* Display

e Calculate
e Refresh

* Reset

OcranbHBIE METObI BbBI3bIBAIOTCA B IIPOU3BOJIBHOM IOPAIAKE.



4. MpnHUMNbI PaboTbl

[IT"O nmoaxmrovarores k [loctnporieccopy Kak TMHAMHYECKUE OMOIMOTEKH 110 TEXHOJIOTHUH
riaruHoB. OHA TUHAMUYECKasi OMOIHOTEKa MOKET COJIEpIKaTh B ce0e HECKOJIBKO Pa3IMYHBIX
IIT"0. Kaxnas I1I'O nomkHa UMETh B OMIIMOTEKE COOTBETCTBYIONIYIO (DYHKITHIO,
BO3BpAIAIOIIyI0 00BEKT, CO3JaHHbIN 13 Kiacca ganHoi [1I0.

Ceenenus o kaxnaou [1I'O comeprkarcs B daiine porozuropus [1I'O (PGO_List.txt). [TTTO
BbI3bIBatoTCs U3 [locTnporieccopa mo Mepe He0OXO0IMMOCTH M UM TIePEAl0TCs U3
[TocTnporieccopa HEOOX0AUMBIE JIsI CO3/IaHMsI TpadUUECKIX 0OBEKTOB TTapaMeTpHhI.

I1I'O co3naet Hy>KHBII TpaguuecKuii 00pa3 MoIb3ysACh CPEACTBAMH MaKeTa
OpenCASCADE, u nepenaet stot rpadudeckuii 00pa3 B 3D BrroBep. ['padudeckuii oobpas
co3JaeTcs TOIABKO OJMH pa3 B Metoze Init, u oroOpakaercs metogom Display. A moTtom oH
TOJBKO TIepeMeriaeTcst win Tpanchopmupyetcst merogom Calculate.



5. Cnucok ncnonb3yembix komaHa OpenCASCADE

Hwxe npuBeneH cnucok Hanbojee 4acTo UCHOJb3yeMbIX npu cozganuu 110 GpyHkuumit
OpenCASCADE (OCC). Cnenyer 3ameTuTh, uTo Bo3MoxHOCTH OCC 110 paboTe ¢ TpeXMEepHOU
rpadukoii BecbMa BEJIMKHU M JTAHHBIA CIIUCOK HE MOXKET MPETEHI0BATh HA MOJTHOTY, HO CIY>KUT
TOJIPKO, KaK TOCOOMe JJII HAaYMHAIOIMIMX MMOJab30BaThes GyHKkuusmu OCC. s mampHenmero
W3YYCHHUS MIpeiaraeTcsi U3y4uTh JOKYMEHTAIIo, mpuiaraemyro B nuctpudyruse OCC.

5.1 KomaHAabl co3aaHuAa TONoONorum

[TopsiioKk co3aHus TPEXMEPHOTO 00pa3a CIETYIOLTHIA:

e (Cnauana co3zaeTcsi FeOMETpuUsi 00BEKTa C MOMOIIBI0 TeOMETPUUECKOl ONOINOTEKH gp;

* Ilorom Ha OCHOBE T€OMETPHH CO3/1a€TCsI TOMOJIOTUSL 0OBEKTA C IOMOLIbIO OUOINOTEK
BRepBuilderAPI u BRepPrimAPI;

» Tlotom co3naercs Tononoruueckuit o0bekT AIS_Shape, KoTOpBIli OTPpUCOBBIBAETCS BO
BBIOBEPE;

* Tlotom k 3Tromy 00BekT AIS_Shape npumensiercs Tpanchopmanus gp_Trsf.

HJ’IH CO31aHHA l"pa(bI/ILIeCKI/IX 00BEKTOB HCIIOJIB3YIOTCS CICAYIOIIUEC KIIaCChI:

gp_AX2 — co37laHu€ OCHU C HaMpaBJICHUEM;
gp_Pnt — co3ganue TpeXxMEpHON TOUYKU;
gp_Circ — co3ganue Kpyra;

gp_Lin - co3ganue npsmoii TMHUY;
gp_Dir — co3nanue HanpaBieHUs;
gp_Elips — co3nanue snunca;

gp_Hypr — co3nanue runepOobl;
gp_Parab — coznanue mapaboisl;

gp_PIn — co3nanue niana;

gp_Vec — co31aHue BEKTopa;

B OCC umeercs 60:b110# HA0Op KITACCOB U METO/I0B CO3JJaHUS TOTIOJIOTUN TPEXMEPHBIX
00BEKTOB:

BRepBuilderAPI_MakeEdge — co3nanue pa3jinyHbIX TUIIOB KPUBBIX;
BRepBuilderAPI _MakeWire — coznanue JOMaHbIX JIMHUM, COCTOSIIIMX U3 PA3IMYHBIX
KPHUBBIX;

BRepBuilderAPI_MakeFace — coznanue noBepxHocreii;
BRepPrimAPI_MakeCone — co3ganue KoHyca;

BRepPrimAPI_MakeSphere — co3nanue cdepsr;

BRepPrimAPI_MakePrism — co3ganue npusmsl;

BRepPrimAPI_MakeCylinder — co3nanue nuimHapa;

GeomFill _Pipe - BoITArMBaHHE KOHTYpa MO HOPMAJIA WJIH 110 KPUBOM;
TopoDS_Compound — o0beTMHEHNE PA3TUIHBIX TOMOJIOTUIECKUX 0OBEKTOB B OJIHY
JieTanb.

Bce cozmaBaemble TOOIOTUYECKIE IPUMHUTHIBBI 3aIMCHIBAIOTCS B €IIUHYIO CTPYKTYPY
JIaHHBIX onuckiBaeMyto kiiaccom TopoDS_Shape.
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HpI/IMepI)I HCITIOJIB30BaHHM A BBIIICTICPCUYHNCICHHBIX KJIACCOB:

Co3nanue noBepxHocT B gopme Kpyra

gp_Pnt A(0, 0, 0);

gp Pnt B(0, 0, 1);

double radius = 10;

gp_Vec vec(A, B);

gp_Dir dir(vec);

gp Ax2 ax2( A, dir );

gp_Circ circ(ax2, radius);

BRepBuilderAPI MakeEdge edge(circ);

TopoDS Wire Wire = BRepBuilderAPI MakeWire(edge.Edge());
TopoDS_Shape s = BRepBuilderAPI MakeFace(Wire);

Co3nanme mapa:

gp Pnt A(10, 0, 5);

double diameter = 5;
BRepPrimAPI_MakeSphere sf(A, diameter/2.);
TopoDS_Shape s = sf.Shape();

Co3anye HWINHIPA:

gp_Pnt A(0,0,0);

gp_Pnt B(0,0,10);

double diameter = 7;

double length=sqrt(pow(B.X()-A.X(),2)tpow(B.Y()-A.Y(),2)+pow(B.Z()-A.Z(),2));
gp_Vec vec(A, B);

gp_Dir dir(vec);

gp Ax2 ax2( A, dir);

BRepPrimAPI_MakeCylinder cyl(ax2, diameter/2., length);

TopoDS_Shape s = cyl.Shape();

Co31anue npsiMoii JMHUU:

gp_Pnt A(10, 15, 20);

gp_Pnt B(50, 100, 130);
BRepBuilderAPI MakeEdge edge(A, B);
TopoDS_Shape s = edge.Edge();

Co3panme ayru:

gp_Pnt A(0,0,0);

gp_Pnt B(0,0,10);

double Angl =0;

double Ang2 =0.5;

double diameter = 10;

gp_Vec vec(A, B);

gp_Dir dir(vec);

gp Ax2 ax2( A, dir);

gp_Circ circ(ax2, diameter/2.);
BRepBuilderAPI MakeEdge edge(circ, Angl, Ang2);
TopoDS Shape s = edge.Edge();

11



5.2 KomaHabl npeobpa3oBaHUA B NPOCTPaHCTBE

['padmyeckue 0OBEKTHI, CO3IaHHBIC KOMAHAAMH, MIEPEYUCICHHBIMU B ITyHKTE MIEPBOM MOTYT
OBITH TMEepeMellaeMbl B IPOCTPAHCTBE U TpaHCPopMUpyeMbl. [IJIsi 3TOro MCHojb3yeTcs: Kiacc
gp_Trsf. DT0T KIIAacC UMEET Takue METObI, KaK:

SetRotation — 3ananue BpamnieHus:
SetTranslation — 3ananue nepemenieHus;
SetScaleFactor — 3aganue macmrabuoro koddduimeHTa:

OTH METOJIBI IO3BOJISIFOT MMPOU3BOINUTE HAJT TPEXMEPHBIM I'padUIecKUM 00BEKTOM
pa3nuyHbIe epeMenieHus u Tpaachopmaiuu. Kpome Toro, BO3MOKHO MpsSMOE 3a/1aHNE
MaTpHIlbl TpaHchopmaIuu.

Ipumep ucnogab3oBanus kaacca gp_Trsf:

gp_ TrsfaTrsf;

gp_Vec Vector(gp Pnt(0,0,0),gp Pnt(0,0,5));

gp Vec v2(B.X()-A.X(),B.Y()-A.Y(),B.Z()-A.Z());
gp_Pnt Point(0,0,0);

double phi = acos(Vector*v2/Vector.Magnitude()/v2.Magnitude ());
if(fabs(phi)>=1e-8 && !Vector.IsParallel (v2,gp::Resolution()))

{
gp_Vec vec = Vector"v2;
gp_AxI ax1(Point, vec);
aTrsf.SetRotation(ax1, phi);
}

gp Trsf trsf;

gp_Vec nl(A.X()-Point.X (),A.Y()-Point.Y (),A.Z()-Point.Z ());
trsf.SetTranslation(nl);

aTrsf=trsf*aTrsf;

aTrsf.SetScaleFactor(5.);

5.3 Co3spaHue oobekTa AlS_Shape

s otoOpaskenus: rpadgudeckux 00beKTOB B 3D BbhIOBEpE UCHOIB3YETCS CHECIIHATBHBIN
o0bekT AIS _Shape, KoTpwlii HCHOIB3yeTCI COBMECTHO C JPYIHM  KJIacCOM -
AIS_InteractiveContext, SBIAIOIIMMCS  MEXaHU3MOM  OTOOpaxeHus rpadudecKux
00BbekTOB. Il KaXJIOro 3aKOHYEHHOIO TIpauueckoro OoO0beKTa CO3/1aeTcsi OTAEIbHBIN
00wvexT AIS_Shape, xoTpsriii 3aTem 3aHocutcs B 00bekT AIS InteractiveContext, KoTopsrii
CYILIECTBYET OJIMH JJIs BceX rpaguueckux oObEKTOB U ABIISETCS CPEON UX CYIIECTBOBAHUS.

Knacc AIS_Shape co3naetcs Ha ocHoBe 00bekTa TopoDS_Shape u nmeert cienyromue
MOJIC3HBIE METO/bI:

SetMaterial — 3ananne maTepuana;
SetColor — 3amanue 11BeTa;
SetTransparency — 3aj1anie Ipo3pavyHOCTH;
Redisplay — nepeprcoBka 00beKTa;
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SetDisplayMode — 3a1anue pesxrMa pUCOBaHUS;

Knacc AIS_InteractiveContext co3naercs onuH Ha Bce npuioxenue u B I1I'0O on
CO3/1aBaThCsl U U3MEHSTHCS HE JOJKEH U MPUXOIUT B BUJIE€ BXOJIHOTO mapameTpa. Kiacc
AIS_InteractiveContext nmeer cienyronye MoJe3Hble METOBI:

SetDisplayMode — 3aganue pexxuMa pucoBaHus TpaguuecKkoro 00beKTa;

Display — otroOpakenue rpaduueckoro 00ObeKTa;

Redisplay — nepepucoBka yxe 0ToOpakeHHOTO TpahuIecKoro 00beKTa;

ResetLocation — 13MeHeHHE TTOI0KEHHS 00BEKTA;

SetLocation — nepemernienne rpadhuyeckoro 00beKTa ¢ UCIOIB30BaHUEM 00BEKTA
gp Trsf;

Remove — yganenue rpaduiaeckoro 00beKTa;

SetMaterial — 3aganne maTepuana;

SetColor — 3agaHne 11BETA;

SetTransparency — 3aJlanie TPO3PaYHOCTH;

IIpumep cOBMECTHOIO MCNOAb30BaHNUs KiaaccoB AIS Shape u
AIS InteractiveContext:

Coznanne oobekta AIS_Shape u 3aganune pexxnMa ero 0ToOpaxeHusl.
Handle(AIS_Shape) myAISShape = new AIS_Shape (Shape);
myAISShape->SetMaterial(Graphic3d NOM_PLASTIC);
myAISContext->SetDisplayMode(myAISShape, 1, Standard False);

Oto0pakenue o0bekTa AIS _Shape u 3anaHue ero MOJI0KEHUs B IPOCTPAHCTRE.
myAISContext->Display(myAISShape,1,1,Standard False,Standard False);
myAISContext->SetLocation(myAISShape,aTrsf);

[TepepucoBka o0bekTa AIS_Shape Ha 0cHOBE HOBOU TOIOJIOTHH.
Handle(AIS_Shape)::DownCast(myAISShape)->Set(Shape);
myAISContext->Redisplay(myAISShape,Standard False);

V3MeHeHHHe TPOCTPaHCTBEHHOTO monoxkeHns 0obekta AIS_Shape.
myAISContext->ResetLocation(myAISShape);

myAISContext->SetLocation(myAISShape,aTrsf);

Ynanenue oonekta AIS_Shape.
myAISContext->Remove(myAISShape);
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5.4 MeToabl SolverContext

Hns nmoctynma k BxogHeiM mapamerpam [II'O  ucnonp3yrorcss MeToabl 00bBeKTa
SolverContext 1 HEKOTOpBIE IPYrue KIACChl, KOTOPbIE pabOTaIOT COBMECTHO C OOBEKTOM
kiacca SolverContext. O0bekT SolverContext co3maeTcst OqH Ha BCe MPHIOKEHUE U B
IIT'O oH co3maBaThCsAd U UBMEHATHCS HE JOJKEH M NMPUXOIUT B BUAE BXOJHOTO MapameTpa.
[Tonpobuoe omucanue pabotel ¢ SolverContext cm. B mokymenre «Padora ¢ DAT
daiiiom».

Bce cratnueckue Bxonubie mapamerpsl I[1I'O 6epyres uz SolverContext u mpuxoasT
B [II'O kxak mapamerp B Meroze Init B Buue cnucka ¢ kimouamu Q3Dict<QString>&
parameterList. Kaxzapiii BUI mapamMeTpoB HMMEET COOTBETCTBYIOLIEE KIIOUEBOE HMMS K
KOTOpPOMY NpUOaBIsSeTCS €ro MOpsAKOBBI HoMep. CyIIecTBYIOT CIIEAYIOUIME KIIIOYEBbIC
UMeHa:

Par — napameTpsl Mmozenn, kK KOTopoit oTHocuTcst nanHas [1I'0O;
PARIMD - napamertps! I1I'O;
PARLR2 — napaMeTpsbl cJosi;

IIpumep noayyeHus BXoaHbIX napamerpos I11'O:

double par[9];

for(int a=0;a<6;a++)

{
QString param=QString().sprintf("Par%d",a);
QString Dr=*(parameterList[param]);
par[a]=LVPS Ultility::ToDouble(Dr);

§

for(int a=0;a<2;a++)

{
QString param=QString().sprintf("PARIMD%d",a);
QString Dr=*(parameterList[param]);
par[a + 6]=LVPS_Ultility::ToDouble(Dr);

}

3HaueHHUsT Ha y3Jax NOPUXOMIT Kak BXxoAHOM mapamerp wMerona Calculate -
LVPS_XYZNode* nodes, a onucaHus caMux y3J0B IPUXOJAT Kak mapameTp meroza Init -
std::vector<LVPS Node>& nodeList. DToT BEKTOp COJICOPKUT OOBEKTHI Kjacca
LVPS Node, xotopsiii congepxxut ID y3ma, xoropsiii ucnonsdyercs B ganHoil I1I'O. Ilo
stomy ID MOXXHO NONYyYMTH 3HAYEHHWE KOHKPETHOTrO y3jJa U3 BekTopa nodes B MeToze
Calculate.

IIpumep mojayyeHusi 3HAYECHUH Y3JI0B:

int LVPS  AMORT::Init(const std::vector<LVPS Node>& nodeList,
const Q3Dict<QString>& parameterList, const LVPS Animator® animator,
Handle(AIS InteractiveContext)& ais)
{
LVPS Node NodeX1= nodeList[0];
LVPS Node NodeY 1=nodeList[1];
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LVPS Node NodeZ1= nodeList[2];
LVPS Node NodeX2=nodeList[3];
LVPS Node NodeY?2= nodeList[4];
LVPS Node NodeZ2= nodeList[5];

void LVPS AMORT::Calculate(LVPS _XYZNode* nodes)

{

double leng=sqrt(pow(nodes[NodeX2.ID].S+B.X()-nodes[NodeX1.ID].S-
A.X(),2)+pow(nodes[NodeY2.ID].S+B.Y()-nodes[NodeY 1.ID].S-
A.Y(),2)+pow(nodes[NodeZ2.ID].S+B.Z()-nodes[NodeZ1.ID].S-A.Z(),2));

Bce nononHUTENBHBIC TApAMETPBI OEPYTCS U3 COOTBETCTBYIOMIMX KOHTEKCTOB,
paboratomux Ha ocHOBe oObekTa SolverContext.

IIpumep nonyyenusi 3Hadennii padoyero maccupa us ModelContext:
21.]'[51 MMOJIy4YCHUA 3HAa4YEHUI MacCUBOB JJIA KOHerTHOﬁ MOJCIIN Ha10 BHAYAJIC YCTAHOBUTH
ModelContext Ha HY>KHYIO MOJIEJNb IO €€ HOMepy UcTob3yst Metoa SetModelNumber.

ModelContext MC(SolverCont);
MC.SetModelNumber(2);

double W14 = MC.GetWRK()[14];
double W15 = MC.GetWRK()[15];
double W8 = MC.GetWRK()[8];

IIpumep HoJay4YeHHUs 3HAYEHHI CTAPOro U HOBOI'0 BEKTOPA COCTOSHUS
ModelContext:

ModelContext MC(SolverCont);
MC.SetModelNumber(2);

double NEW1 = MC.GetNew()[1];
double OLD3 = MC.GetOId()[3];
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6. CuctemHoe oKpyxeHue ansa pasapad6otku NrO Ha C++

Jns pazpadotku [1I'O Ha C++ HE0O6X01UMO, UTO OBl B CUCTEME OBUIM yCTAaHOBJICHBI
CJIC/TyIOIIIE MPOTPAaMMHBIE CPE/ICTBA:

OpenCASCADE 5.2 wiu BbIIIIE.
Qt4

PRADIS Postprocessor

MS Visual Studio 6.0

Tak >xe B mpoekT pazapabatsiBaemoit I11'O nomxHbI ObITH BKITIOUEeHBI 01OIoTeKH AReader.lib
u LVPS.lib, Bxogsamue B kommiekT PRADIS. Kpome Toro, 10mKHB KCIIOJIB30BaTHCA
cnenyrormume include gaiinbl, Tak xe Bxoasmue B komruiekT PRADIS:

e Jlns pabotsl ¢ 6ubanorexkoit AReader Hano BkitounTh nupektopuii AReader;
e Jlnsa pabotsl ¢ 6ubamorexoit LVPS HyxHO BrItounTh AupexkTopuii LVPS.

[TpoexT pa3pabateiBaemoit DLL OubmuoTekn 10JKeH BKII0YaTh B ce0sl CleAyIoIme
HAaCTPOMKHU:

JLnsa komnuasuuu: /nologo /MTd /W3 /Gm /GX /Z1/0d /1 "c:\dinama\include\LVPS" /I
"c:\dinama\include\AReader" /I "$(QTDIR)\include" /I "$(QTDIR)/include/QtGui" /1
"$(QTDIR)/include/Qt3Support" /I "Qwt/include" /I "$(QTDIR)/include/QtXml" /I
"$(QTDIR)/include/QtOpenGL" /I "$(QTDIR)/include/QtCore" /I "$(QTDIR)/include" /1
"$(QTDIR)/include/ActiveQt" /I "tmp\moc\release shared" /I1"." /I "$(QTDIR)\mkspecs\win32-
msvc" /I "$(CASROOT)\inc" /D " DEBUG" /D "WIN32" /D" WINDOWS" /D" MBCS" /D
"WNT" /D "CSFDB" /D "QT_DLL" /D "QT3_SUPPORT" /FR"tmp\obj\release shared/"
/Fp"win32\objd/IESample.pch" /'YX /Fo"win32\objd/" /Fd"win32\objd/" /FD /GZ /c

JLasi coopku: "c:\dinama\lib\LVPS.1ib" "c:\dinama\lib\AReader.lib" "$(QTDIR)\lib\qtmain.lib"
"$(QTDIR)\lib\QtCore4.lib" "$(QTDIR)\lib\Qt3Support4.lib" "$(QTDIR)\lib\QtOpenGLA4.1ib"
"$(QTDIR)\ib\QtXml4.lib" "$(QTDIR)\lib\Qt3Supportd4.1ib" "$(QTDIR)\Iib\QtGui4.lib"
kernel32.1ib user32.1ib gdi32.1ib winspool.lib comdlg32.1ib advapi32.1lib shell32.lib ole32.1ib
oleaut32.lib uuid.lib odbe32.lib odbeep32.1ib gtmain.lib TKernel.lib TKMath.lib TKService.lib
TKV3d.lib TKBrep.lib TKIGES.lib PTKernel.lib TKSTL.lib TKVRML.lib TKSTEP.lib
TKShapeSchema.lib TKG3d.lib TKG2d.lib TKXSBase.lib TKPShape.lib TKShHealing.lib
TKTopAlgo.lib TKBool.lib TKBO.lib TKFillet.lib TKOffset.lib TKPrim.lib TK GeomBase.lib
TKGeomAlgo.lib TKMeshVS.lib TKFeat.lib TKCAF.lib /nologo /dll /incremental:yes
/pdb:"Debug/PGO_NAME.pdb" /debug /machine:1386 /out:"bin\PGO_NAME.dII"
/implib:"Debug/PGO_NAME.lib" /pdbtype:sept /libpath:"$(QTDIR)\lib"
/libpath:"$(CASROOT)\win32\lib"

Hazsanue [1I'O PGO_ NAME 10/mKHO OBITH COOTBETCTBEHHO H3MEHEHO Ha HY)KHOE.

B myTtu ¢:\dinama moipkeH ObITh COOTBETCTBEHHO MTPOCTABJICH IUCK, HA KOTOPOM YCTAaHOBJICH
IIpanuc.

[TpoekT n1omKeH UMETh OCTY K cienyromuM oudauorekam PRADIS:

LVPS.lib
AReader.lib
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[TpoekT nomKeH UMETh AOCTYII K ciaeayoumm oudnnorekam Qt:

LVPS.lib
AReader.lib
gqtmain.lib
QtCore4.lib
Qt3Support4.lib
Qt3Supportd4.lib
QtGuid.lib
qtmain.lib

[TpoexT nomkeH UMeTh 10CcTy K cienyromum oudnuorekam OpenCASCADE:

TKernel.lib
TKMath.lib
TKService.lib
TKV3d.lib
TKBrep.lib
TKIGES.lib
PTKernel.lib
TKSTL.lib
TKVRML.lib
TKSTEP.lib
TKShapeSchema.lib
TKG3d.lib
TKG2d.lib
TKXSBase.lib
TKPShape.lib
TKShHealing.lib
TKTopAlgo.lib
TKBool.lib
TKBO.lib
TKFillet.lib
TKOffset.lib
TKPrim.lib
TKGeomBase.lib
TKGeomAlgo.lib
TKMeshVS.lib
TKFeat.lib
TKCAF.lib



7. Mpouenypa po6asneHus nnarvH NrO Ha C++ B
PRADIS

Jns no6asnenust HoBoit [1I'O B PRADIS He00Xx01MMO TPOU3BECTH CIASAYIOIIHNE ICHCTBUS:
1. Cozmatre DLL 6ubmmoteky, comepxaniyro HoByto [1T'0O.

2. Ilomectuts co3gannyro DLL 6ubmnoTexy B Karajaor
%DINSYS%\dinama\post\plugins\gip.

3. Tomectuts napopmanuto o I1I'O B ¢aitn ponozuropus I1I'O (PGO_List.txt). [TogpoOHO
9Ta mpoleaypa onucana B qokymente «Paspadotka I1I'0O ma dopTpaney.

4. Cosznpats Tekct myctoit [1I'0O, coneprkaiuii ToabKo 3aroyioBok u onucanue [1I'O
COTJIACHO TPeOOBaHMM, IPEIBIBISEMBIM K 3TOMY cucTeMol [Ipaauc, u He copeprkaren
HUKakuX BerurcieHuit. @opmat onucanus [1I'O na @opTpane coaepKuTcs B
NoKyMeHTax «JluHamuueckoe BcrpauBanue B pematenb PRADIS 6ubnuorexk mozaeneit
snemenTtoB, I1T°0O, ITPBII» u « BKIIFOUEHUE ITPOI'PAMM PEAJIN3 AN
I'PAOUYECKHUX OBPA30B B BUBJIMOTEKN KOMITJIEKCA».

Hanpumep, Texer myctoid [ITO AMORT na ®opTpaHe BeIrAsSAEH Obl CASTYIONIIM
o0OpazoM:

C IMAGE AMORT:EXT=6, PAR=3, WRK=1
C
C HELP I'pajduyeckuii 06pa3 amopTusaropa.
C HELP HA3BAHME: I'paduyecknii 06pa3 amopruszarTopa.
C
C
C HELP CTEIIEHHM CBOBO/IbI:
CHELP 1 - nocrynareinbHasi TO4kH A B HanpasJjieHuH ocu OX;
CHELP 2 -nocrynarejbHasi TOUKM A B HanpaBjeHuu ocu OY;
CHELP 3 - nocrynareinbHasi TO4kM A B HanpasJjieHuu ocu OZ;
C HELP 4 - nocrynareabHasi Touku B B HanpaBjiennu ocu OX;
CHELP S - nocrynarenbHasi Touku B B HanpaBienun ocu OY;
C HELP 6 - nocrynareabHasi Touku B B HanpaBjienuu ocu OZ.
C
C HELP ITAPAMETPBI:
C HELP 1 - nmameTrp amopTH3aTopa;
C HELP 2 - oTHOIIEHHE X012 CKATHS K HAYAJIbHOM IVIMHE aMOPTHU3ATOPA;
C HELP 3 - oTHOlIeHME X012 PACTSKEHUSI K HAYAJIbLHOM UINHE aMOPTH3aTopa.
C
C

include 'init.inc'

SUBROUTINE AMORT (

, NAMEX,
’ I

’ X_a V_a A_a
, INNER, EXT,

PARX, WRKX,
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, PAR, WRK,
, PARLR2)

'DECS ATTRIBUTES DLLEXPORT:: AMORT
include 'common.inc'

C dopmajibHbIE IapaMeTPbl
CHARACTER*8 NAMEX
REAL *8 1(1)
REAL * 8 X (6), V_(6), A_(6)
REAL *8 INNER(1),PARX(1),WRKX(1),PAR(1), WRK(1),PARLR2(1)
INTEGER * 4 EXTC
C
RETURN
END

5. Jo6aButs sty I1I'O B pemarens ¢ momouibio yTuauTsl ARM, naB koMaHTy:

ARM + <umsa [ITI'O>
(Hanpumep: ARM + AMORT)

Pabora ¢ yrunuroit ARM omnucana B foKkyMeHTe «J{[MHaMUYecKOoe BCTpauBaHUE B peliaTeb
PRADIS 6ubanorex moaenei snementos, I111°0O, TTPBII».

6. Ilocie BBITOIIHEHMS BCEX BBILIECTIEPEYUCICHHBIX Npouenyp, Hoas [1I'O rorosa k
UCIIOJIb30BAHUIO.
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8. NMpouecc co3paHusa HoBoun MNIMO Ha C++

IIpennonaraercs, 4YTO  4WTaTeNb 3TOMO  JOKyMEHTa 3HAKOM C  OCHOBaMHU
nporpammupoBanusi B cpeae OpenCASCADE. [Ins Gonee moapoOHOTO O3HAKOMIICHHS C
OpenCASCADE cnenyer n3yunth J0KyMeHTaluto, npuiaraemyro k OpenCASCADE.

st Toro, uro 661 co3aate HOBYIO III'O Ha C++, Hy)XHO TpeX/e BCEro OPraHU30BaTh
COOTBETCTBYIOIIIEE OKPYKECHHUE.

ITocne storo Hamo coszmate B VC 6.0 mycTol TPOEKT AWHAMHUYECKOW OHMOIMOTEKH,
HNOJKJIIOUUTh K HEMY BCe Hy)XHble Oubnmoreku u include ¢aiinpl, BKIIOYUTH B MPOEKT (ailiibl
name.cpp u name.h conepkamue TekcT [1I'O, kak 3To MoKa3zaHO HIDKE.

Omna DLL 6ubmnoTexka MOXKET cojepaTh Kak OJHY, Tak M Hackoibko [1I'O. Kaxnas
III"O onuceIBaeTcs Kak OTAEIBHBINA Kitace 1 it kax ol [1I'O B DLL 6ubinnoreke noinkHa ObITH
peaIycMOTpeHa (DYHKIHS €€ BhI30Ba, KaK 3TO IMOKA3aHO B HIKE MPHUBEIACHHOM MPUMEPE IS
IO AMORT:

#ifdef Q_WS_WIN

#define MY EXPORT __ declspec(dllexport)
#else

#define MY_EXPORT

#endif

extern "C'" MY_EXPORT LVPS_GraphicModel* AMORT()
{
LVPS_GraphicModel* model = new LVPS AMORT();
return model;

Jlanee Mbl pacCMOTPUM MIPUMEP pa3pabOTKH KOHKPETHOM peanbHO ucmoiabzyeMoit [0 ¢
HazpaHueM AMORT. CHavana npuBe/ieM MOJIHBIE TEKCTHI €€ KOJa, COJAEPIKAIIErocs B IByX
daitnax LVPS AMORT.cpp u LVPS AMORT.h:

LVPS AMORT.cpp

#include <LVPS _AMORT.h>

#include <LVPS XYZNode.hxx>

#include <LVPS_Utility.hxx>

#include <Geom_ TrimmedCurve.hxx>
#include <TopoDS Edge.hxx>

#include <BRepBuilderAPI MakeWire.hxx>
#include <GC MakeArcOfCircle.hxx>
#include <BRepBuilderAPI MakeEdge.hxx>
#include <TopoDS Wire.hxx>

#include <gp Circ.hxx>

#include <gp PIn.hxx>

#include <TopoDS_ Face.hxx>

#include <BRepBuilderAPI MakeFace.hxx>
#include <BRepOffsetAPI MakePipe.hxx>
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#include <Geom_CartesianPoint.hxx>
#include <AIS Point.hxx>

#include <BRepPrimAPI MakeCylinder.hxx>
#include <TopoDS Compound.hxx>

#ifdef Q_ WS _WIN

#define MY EXPORT __declspec(dllexport)
#else

#define MY EXPORT

#endif

extern "C" MY EXPORT LVPS_GraphicModel* AMORTY()

{
LVPS GraphicModel* model = new LVPS  AMORT();

return model;

LVPS AMORT::LVPS AMORT()

{
myAISShape.Nullify();
I
LVPS AMORT::~LVPS AMORT()
{
s

int LVPS AMORT::Init(const std::vector<LVPS Node>& nodeList,
const Q3Dict<QString>& parameterList, const LVPS Animator® animator,
Handle(AIS InteractiveContext)& ais)

NodeX 1= nodeList[0];
NodeY 1= nodeList[1];
NodeZ1=nodeList[2];
NodeX2=nodeList[3];
NodeY?2=nodeList[4];
NodeZ2= nodeList[5];
myAISContext = ais;

double par[9];

for(int a=0;a<6;a++)

{
QString param=QString().sprintf("Par%d",a);
QString Dr=*(parameterList[param]);
par[a]=LVPS_Utility::ToDouble(Dr);

}

for(int a=0;a<2;a++)

{
QString param=QString().sprintf("PARIMD%d",a);
QString Dr=*(parameterList[param]);
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par[a + 6]=LVPS_Uftility::ToDouble(Dr);
h

A=gp_Pnt(par[0],par[1],par[2]);

B=gp_Pnt(par[3],par[4],par[5]);

diameter=par[6];
length=sqrt(pow(B.X()-A.X(),2)+pow(B.Y()-A.Y(),2)+pow(B.Z()-A.Z(),2));
minlength = length * par[7];

maxlength = length + length * par[8];

Shape = Amort(diameter, length, minlength, maxlength);
myAISShape = new AIS_Shape (Shape);
myAISShape->SetMaterial(Graphic3d NOM_PLASTIC);
SetColor(myAISShape);

myAISContext->SetDisplayMode(myAISShape, 1, Standard False);

return O;

IE

void LVPS  AMORT::Display()

{
myAISContext->Display(myAISShape,1,1,Standard False,Standard False);
myAISContext->SetLocation(myAISShape,aTrsf);

IE

void LVPS AMORT::Calculate(LVPS_XYZNode* nodes)

{

double leng=sqrt(pow(nodes[NodeX2.ID].S+B.X()-nodes[NodeX1.ID].S-
A.X(),2)+pow(nodes[NodeY?2.ID].S+B.Y()-nodes[NodeY 1.ID].S-
A.Y(),2)+pow(nodes[NodeZ2.ID].S+B.Z()-nodes[NodeZ1.ID].S-A.Z(),2));

Shape = Amort(diameter, leng, minlength, maxlength, nodes);

1f(myAISShape.IsNull())

{
myAISShape = new AIS Shape (Shape);
telse
{
Handle(AIS_Shape)::DownCast(myAISShape)->Set(Shape);
myAISContext->Redisplay(myAISShape, Standard False);
}

void LVPS AMORT::Refresh()

{
myAISContext->ResetLocation(myAISShape);

myAISContext->SetLocation(myAISShape,aTrsf);
s

void LVPS _AMORT::Reset()
{



myAISContext->Remove(myAISShape);

¥

LVPS_GraphicModel* LVPS  AMORT::Clone()

{

return (LVPS_GraphicModel*)(new LVPS  AMORT());

¥

TopoDS_Shape LVPS AMORT::Amort(const Standard Real diameterl ,

const Standard Real length, const Standard Real minlength, const

Standard Real maxlength, LVPS XYZNode* nodes)

{

TopoDS Compound comp;
BRep_ Builder builder;
builder.MakeCompound( comp );

BRepPrimAPI MakeCylinder cyll(diameter1/2., minlength);
builder.Add( comp, cyll.Shape() );

BRepPrimAPI_MakeCylinder cyl2(diameter1/10., length);

builder.Add( comp, cyl2.Shape() );

S = comp;

if(nodes==NULL)

{

else

gp_Vec Vector(gp Pnt(0,0,0),gp Pnt(0,0,5));
gp_Vec v2(B.X()-A.X(),B.Y()-A.Y(),B.Z()-A.Z());
gp_Pnt Point(0,0,0);

double phi = acos(Vector*v2/Vector.Magnitude()/v2.Magnitude ());
if(fabs(phi)>=1e-8 && !Vector.IsParallel (v2,gp::Resolution()))
{

gp_Vec vec = Vector'v2;

gp_ Ax1 ax1(Point, vec);

aTrsf.SetRotation(ax1, phi);

}
gp Trsf trsf;

gp Vec nl(A.X()-Point.X (),A.Y()-Point.Y (),A.Z()-Point.Z ());
trsf.SetTranslation(nl);
aTrsf=trsf*aTrsf;

gp_Vec Vector(gp Pnt(0,0,0),gp Pnt(0,0,5));

gp_Vec v2(nodes[NodeX2.ID].S+B.X()-nodes[NodeX1.ID].S-A.X(),
nodes[NodeY2.ID].S+B.Y()-nodes[NodeY 1.ID].S-A.Y(),
nodes[NodeZ2.1ID].S+B.Z()-nodes[NodeZ1.ID].S-A.Z());

gp_Pnt Point(0,0,0);
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double phi = acos(Vector*v2/Vector.Magnitude()/v2.Magnitude ());
if(fabs(phi)>=1e-8 && !Vector.IsParallel (v2,gp::Resolution()))

{
gp_Vec vec = Vector*v2;
gp_Ax1 ax1(Point, vec);
aTrsf.SetRotation(ax1, phi);
h

gp_ Trsf trsf

gp_Vec nl(nodes[NodeX1.ID].S+A.X()-Point. X (),
nodes[NodeY1.ID].S+A.Y()-Point.Y
(),nodes[NodeZ1.ID].S+A.Z()-Point.Z ());
trsf.SetTranslation(nl);
aTrsf=trsf*aTrsf;

}

return S;

LVPS AMORT.h

#ifndef LVPS. AMORT H
#define LVPS AMORT H

#include "LVPS_GraphicModel.hxx"
#include "LVPS Node.hxx"
#include <TopoDS_ Face.hxx>
#include <TopoDS Wire.hxx>
#include "LVPS.h"

class LVPS_ AMORT:public LVPS GraphicModel

{
public:

LVPS AMORT();
~LVPS_AMORT();

virtual inline QString GetType() const

{
return "AMORT";
55
virtual inline QString GetModelClass() const
{
return "Mechanical";
55

virtual int Init(

const std::vector<LVPS Node>& nodeList,

const Q3Dict<QString>& parameterList, const LVPS Animator* animator,
Handle(AIS InteractiveContext)& ais);
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virtual void Calculate(LVPS_XYZNode* nodes);
virtual void Display();
virtual void Refresh();
virtual void Reset();
virtual LVPS_GraphicModel* Clone();
virtual void SetVisibleLSK(bool){};
TopoDS_Shape Amort(const Standard Real diameterl ,
const Standard Real length, const Standard Real minlength,
const Standard Real maxlength, LVPS XYZNode* nodes=NULL);

protected:
TopoDS_Shape Shape;
Handle(AIS Shape) myAISShape,myshape;
Handle(AIS_InteractiveContext) myAISContext;
LVPS Node NodeX1, NodeY 1, NodeZ1,NodeX2, NodeY2,NodeZ2;
double diameter,quantity,length, maxlength, minlength;
gp TrsfaTrsf;
gp_Pnt A B;
TopoDS Face F;
TopoDS_Wire W;
TopoDS Shape S;

IR

#endif

Kaxnas [1I"O gomxHa comepxkaTh ONpeIelICHHBIN HA00p peaTn30BaHHBIX 00sS3aTeIbHBIX
METOJIOB:

virtual int Init( const std::vector<LVPS Node>& nodeList,
const Q3Dict<QString>& parameterList, const LVPS Animator® animator,
Handle(AIS InteractiveContext)& ais);

virtual void Calculate(LVPS_XYZNode* nodes);
virtual void Display();

virtual void Refresh();

virtual void Reset();

virtual LVPS_GraphicModel* Clone();

virtual inline QString GetType() const;

virtual inline QString GetModelClass() const;

W nomxna HacienoBatbesi oT kiacca LVPS GraphicModel win ot apyroro 6Gonee
obmero kiacca, BXoJsmiero B cocraB oubnmoreku LVPS u Hacnenmyromero B cCBOIO odepens
kinacc LVPS GraphicModel. B takom ciydae cama I1I'O nomkHa peann3oBaTh TOJIBKO METOIBI
Init m Clone, Tak Kak OCTaIbHBIE METOIBI YK€ pEaTM30BaHbI B HACIEAYEMBIX Kilaccax.

I[II'O AMORT, koTOpyI0 MBI paccMaTpUBaeM B KayecTBE IPUMEpa, cama peaJu30BbIBACT

BCE HEOOXOIMMbIE METOJbl, TaK KaK OHa HacleAyeTcs HEMOCPEICTBEHHO OT Kjacca
LVPS GraphicModel.

HemeM BCEr/J1a BBIIMTOJHACTCA METO/ Il’lit, IMO3TOMY B HEM AOJI’)KHBI BBIIIOJHATHCS BCE
NOATOTOBHUTCIIbHBIC ):[eﬁCTBI/IH. Bnauane u3 BXOJAHBIX MapaMETPOB MHUITUAIU3UPYIOTCA
MEPEMCHHBIC Y3JI0B:
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NodeX1= nodeList[0];
NodeY1= nodeList[1];
NodeZ1= nodeList[2];
NodeX2= nodeList[3];
NodeY2= nodeList[4];
NodeZ2= nodeList[5];

3arem 3anonnsaercs nose a1 AIS InteractiveContext:
myAISContext = ais;
[Tocne sTOro 3anoMuHaer0TCs Bce He0OX0AuMble BXoAHbIe mapameTpsl [11°0:

double par[9];

for(int a=0;a<6;a++)

{
QString param=QString().sprintf("Par%d",a);
QString Dr=*(parameterList[param]);
par[a]=LVPS_Utility::ToDouble(Dr);

}

for(int a=0;a<2;a++)

{
QString param=QString().sprintf("PARIMD%d",a);
QString Dr=*(parameterList[param]);
par[a + 6]=LVPS_Utility::ToDouble(Dr);

3

Jla.nee, N3 3HAUCHUU BXOAHBIX IMTapaMETPOB CO3JAIOTCA ABC TPEXMECPHBIC TOYKH U IICPEMCHHAA,
coJcepKaliad IMaMCeTp aMOopTU3aTopa:

A=gp_Pnt(par|[0],par[1],par[2]);
B=gp_Pnt(par|3],par[4],par([5]);
diameter=par[6];

Beruncnsiercs AmmHHEA aMOPTU3aTOpa U JUIMHHBI COCTABIISIFOIIMX €0 YacTei:
length=sqrt(pow(B.X()-A.X(),2)+pow(B.Y()-A.Y(),2)+pow(B.Z()-A.Z(),2));
minlength = length * par[7];
maxlength = length + length * par[8];

Cosnaercs o6bekT TopoDS Shape conepaxamiuii reomeTputo amoptuzatopa (padoty QyHKIHH
Amort MBI PACCMOTPHM TIO3KE):

Shape = Amort(diameter, length, minlength, maxlength);
Cozmaercst AIS InteracliveObject (AIS_Shape):
myAISShape = new AIS_Shape (Shape);

Hasnauaercs marepuan [Inactuk:
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myAISShape->SetMaterial(Graphic3d_ NOM_PLASTIC);
Hasznauaercs niset u3 oneparopa 3aaanus Layer:
SetColor(myAISShape);
OO0BeKTy Ha3HAYACTCS PEKUM OTOOPAKECHUS

myAISContext->SetDisplayMode(myAISShape, 1, Standard_False);

Crenyromum Beinonusercs metoa Display. B Hem rpaduueckuit 00bekT oToOpaxkaercs BO
BBIOBEpE:

myAISContext->Display(myAISShape,1,1,Standard_False,Standard_False);
Y YCTaHABJIMBAETCS €r0 MOJI0KEHENe B MPOCTPAHCTBE:
myAISContext->SetLocation(myAISShape,aTrsf);

Hanee, B mporecce anuManuu ucnoibiyercs meros Calculate. B aTom meTone mpoucxoaut
nepepacdeT IpPOCTPAHCTBEHHOTO MOJIOXKEHHS U (POPMBI aMOpPTH3aTOPa, U OOBEKT
nepepucoBbiBaecTca metooM Redisplay(myAlISShape, Standard_False).

double leng=sqrt(pow(nodes[NodeX2.ID].S+B.X()-nodes[NodeX1.ID].S-
A.X(),2)+pow(nodes[NodeY2.ID].S+B.Y()-nodes[NodeY1.ID].S-
A.Y(),2)+pow(nodes|NodeZ2.ID].S+B.Z()-nodes[NodeZ1.ID].S-A.Z\(),2));
Shape = Amort(diameter, leng, minlength, maxlength, nodes);

if(myAISShape.IsNull())

{
myAISShape = new AIS_Shape (Shape);
}else
{
Handle(AIS_Shape)::DownCast(myAISShape)->Set(Shape);
myAISContext->Redisplay(myAISShape, Standard_False);
}

CrnenyeT 3aMeTUTh, YTO BO BCEX METOAaX OTOOpakeHHs, pexuMm updateviewer 0KeH
ObITh ycTaHOBJeH B 3HaueHue Standard_False, uto o3Hauaer, 4To BBIOBEP HpU ITOM HE
nepepucoBbiBaercs. [lepepricoBka Oyner cienaHa MO3HEE B cCaMOM IOCTIIPOLIECCOPE OJIUH pa3
qutst Beex I11'O, 4To cyIecTBEHHO YCKOPSIET IPOLIECC aHUMAaLUH.

Merton Refresh mpocto MeHsieT mpoCTpaHCTBEHHOE MOJIOXKEHHE 0O0BEKTa HAa OCHOBE
nepecuntaHHoi Tpanchopmanuu aTrsf.

myAISContext->ResetLocation(myAISShape);
myAISContext->SetLocation(myAISShape,aTrsf);

Teneps paccMoTpuM GyHKITHIO Amort, B KOTOPOH MPOUCXOAUT PaccueT reOMETPUHU
aMOpTHU3aTopa.
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B nagane cozmaercs 00bekT TopoDS Compound, KOTOphIii TO3BOJSET CO3/1aBaTh
TopoDS_Shape co crnoxxHOI KOHCTPYKITHEH, COCTOSIIIEH 13 JIF0O0TO KOJTMYECTBA Pa3INYHbIX, HE
CBSI3aHHBIX JIPYT C ApYyrom, rpadudeckux o0bekToB. Tak ke co3maercs o0bekT BRep Builder,
KOTOpBIiA 03BOJIsIET paboTath ¢ 00bekToM TopoDS Compound.

TopoDS_Compound comp;
BRep_Builder builder;
builder.MakeCompound( comp );

I[anee co3aacm HCpBBIfI HWIMHAP, U3 KOTOPOT'O 6y,Z[CT COCTOATH 06pa3 Hamero

aMopTHU3aTopa:

BRepPrimAPI_MakeCylinder cyll(diameter1/2., minlength);

U nomernaem ero B TopoDS_Compound:

builder.Add( comp, cyll.Shape() );

To ke camoe AenaeM U ¢oO BTOPHIM IUJIUHIPOM:

BRepPrimAPI_MakeCylinder cyl2(diameter1/10., length);
builder.Add( comp, cyl2.Shape() );

S = comp;

Jlanee, B 3aBUCUMOCTH OT TOTO, pUCyeTcs Jin 00beKT B camoM Havane (nodes==NULL),
WJIM K€ OH PUCYETCS B MPOLIECCE aHUMAIUHU, TPOU3BOJIUTCS BBIYUCIICHUE €TO
MIPOCTPAHCTBEHHOTO MMOJIOKEHUS

if(nodes==NULL)

{

else

gp_Vec Vector(gp_Pnt(0,0,0),gp_Pnt(0,0,5));
gp_Vec v2(B.X()-A.X(),B.Y()-A.Y(),B.Z()-A.Z());
gp_Pnt Point(0,0,0);

double phi = acos(Vector*v2/Vector.Magnitude()/v2.Magnitude ());
if(fabs(phi)>=1e-8 & & !Vector.IsParallel (v2,gp::Resolution()))

{

gp_Vec vec = Vector*v2;
gp_Ax1 ax1(Point, vec);
aTrsf.SetRotation(ax1, phi);

}
gp_Trsf trsf;
gp_Vec n1(A.X()-Point.X (),A.Y()-Point.Y (),A.Z()-Point.Z ());

trsf.SetTranslation(n1);
aTrsf=trsf*aTrsf;

gp_Vec Vector(gp_Pnt(0,0,0),gp_Pnt(0,0,5));
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gp_Vec v2(nodes[NodeX2.ID].S+B.X()-nodes[NodeX1.ID].S-A.X(),
nodes[NodeY2.ID].S+B.Y()-nodes[NodeY1.ID].S-A.Y(),
nodes[NodeZ2.ID].S+B.Z()-nodes[NodeZ1.ID].S-A.Z());
gp_Pnt Point(0,0,0);

double phi = acos(Vector*v2/Vector.Magnitude()/v2.Magnitude ());
if(fabs(phi)>=1e-8 & & !Vector.IsParallel (v2,gp::Resolution()))

{
gp_Vec vec = Vector*v2;
gp_Ax1 ax1(Point, vec);
aTrsf.SetRotation(ax1, phi);
}

gp_Trsf trsf;

gp_Vec nl(nodes[NodeX1.ID].S+A.X()-Point.X (),
nodes[NodeY1.ID].S+A.Y()-
Point.Y(),nodes[NodeZ1.ID]|.S+A.Z()-Point.Z ());

trsf.SetTranslation(n1);

aTrsf=trsf*aTrsf;

}

paccunTanas ¢opma 00BEKTa BO3BpAIIACTCS B O0BEKTE S,
return S;

A paccuntanHas TpaHcpopManus coxpanasercs B 0obekTe aTrsf, koTopsrii moTom
UCTIONIB3YETCS MPH MIepeprCcOBKe aMmopTu3atopa B merosae Refresh.

Meroa GetType Bo3Bpaiaer cTpoky, coaepxantyto ums [1I'O:

virtual inline QString GetType() const
d

}5

return "AMORT"';

Meton GetModelClass Bo3BpaImaeT CTpoKy, coaepx aniyro ums kiacca. Jls
Mmexannueckux I11'O ono Bcerma coctout u3 ciaoBa '"Mechanical':

virtual inline QString GetModelClass() const
{

35

return ""Mechanical"';

ITonmyyaromuiicst 06pa3 aMmopTU3aTOpa UMEET CIETYIOIUI BHI:
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[TonyuuBmasics B pesyaprate Kommuisaiuu 3Toi I1I'O DLL 6ubnumoreka momkHa OBITh
nomerieHa B kartamor Y%oDINSYS%\dinama\post, a cBeneHus o Hel AOKHBI ObITH 3aHECHBI B
¢aiin pormozuropus [1I'O (PGO _List.txt).
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