Rhino &Grasshopper
INRES

X 2017/11/1




It

& — & Grasshopper

. GrasshopperZ ] B#x:

1. 2iEghiRES REMBURLN. Bt/ BFMRIITHRER. £RAghLIRNE.

2.C#8%: VSEIECHNIEE (BEC++) , B, AghRFIBCHERES
Rhinogkgh&#i. Pythonigsk: SJIR{ER pythonB[E= W] LAE A python,

3. ghAERC#. pythonEittiAFANativeC++DLL.

4. THAESIFHEERE. &RETLUFAJhEREEURIECEFHNERHEFER
o



£ _EGrasshopper

. 2.1 F22Grasshopper?

For designers who are exploring new shapes using generative algorithms,
Grasshopper® is a graphical algorithm editor tightly integrated with Rhino’s
3-D modeling tools. Unlike RhinoScript, Grasshopper requires no knowledge
of programming or scripting, but still allows designers to build form
generators from the simple to the awe-inspiring.

EMhttp://www.grasshopper3d.com/
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2.3 ghH i ERAE

Always:(354%8)

RMB+Drag = Pan left/right/up/down E NAABHEO

RMB+Ctrl+Drag = Zoom in/out 45 & O

Scroll Wheel = Zoom in/out G¥: M IOERIRMIER X, EHATIRIETEZSHaNN
ERE. )

MMB+Click = Wheel menu $r§#sg&

Spacebar = Wheel menu #iEsgs

LMB+Alt+Drag = Split objects (aka 'The Moses Tool")7E 24 Bi{sL & 1# [a138 0 & %6 E 7R
While over an empty canvas spot: (ERirEZAEHRL)

LMB+Drag = selection rectangle $Ef£i% 3%

LMB+Shift+Drag = addition selection rectangle ¥E/2i%#E Mk

LMB+Ctrl+Drag = removal selection rectangle $Ef2i£iZmi%

RMB+Click = Canvas menu B3z (ThaEE s ER)



2.3 ghH i ERAE

While over an object:(HE—/ it )

LMB+Drag = Drag selected objects #EzhiZFAYE

LMB+Shift+Drag = Drag selected objects along 45-degree guides FEH#EhHth
LMB+Drag+Alt = Copy all dragging objects E&IH#EEN4RGE: SLHESIFEIZAIY)
LMB+Click = Either select one object or do nothing if object is already selected
T

LMB+Shift+Click = Add an object to the selection fni%

LMB+Ctrl+Click = Remove an object from the selection ik
LMB+Ctrl+Shift+Click = Toggle the selection state HI#iEiZIR7S

LMB+Ctrl+Alt = Info mode E/REEMERANNE

LMB+Ctrl+Shift+Alt = Save info mode as image REFEAEEEEH

RMB+Click = Object context menu Hjtii¥4HsEE



2.3 ghH i ERAE

While over an input/output grip: C4RARE— 5N /f i F)

LMB+Drag = Create a new wire G —MR#TIIZ, & ¥EREATAIEL

LMB+Shift+Drag = Create a new wire without erasing old wires# 4 —R#T14k8,
SR O AR

LMB+Ctrl+Drag = Erase an existing wire by tracing over it¥#i & 4 552 26

LMB+Ctrl+Shift+Drag = Move all existing wires to some other grip &4 fEE 1]

28 B e Wb b AN o s VB B O R 2L

LMB+Drag+RMB = Create a new wire without exiting the wire tooliZE%: 61 & #7118

BIRE Bk

LMB+Drag+RMB+Shift = Add a wire without exiting the wire tooliZ4:61) & 1) 5k
RS BN

LMB+Drag+RMB-+Control = Remove a wire without exiting the wire tooli% %261 %
HrE RN MR

While over a component icon on the toolpanels: (24 F it 7E T. B [tk H)
LMB+Shift+Click = Create a component aggregate —{XIMHLZ /> Hith
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FEtt A2 F Lk for({}si & dof{iwhile(); UEMFITE, (BRI LURE BIEL9LIETERKRINE
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stgrasshopper.dili#iTR 4wi%, TLAFZIEFEREBITRhinodSHIAR X R
EtanfsE FH.NET Reflector 9.0 H R HIFMER (T—11)

HrhGrasshopper.Kernel.GH_ComponentZ X 2 BB AT 3,
gh7E Efh LR B~ AY 2 FRA K B #RSF

EEXTHRABRMAED GEARBAER. N |

EHERBNRRFRME: https://github.com/0xd4d/dnSpy , PXRARIELIRIZRR

& NET Rellector 6.0.1.374 P
File Edit View Tools Help
QO|dHRE =8 c= v | METAB/CRG VR ~ |
[GH_Commparent &) % GH_Component 5
= @ Grasshopper (10.0.20) - ) o
= W\ Grasshapperadl public abutract class GH_Component : GH_ActiveObiject, 1GH_Comporernt
B {} Grasshopper LS.
o A GrasshopperGUI [CompilerGenerated]
7 {} GrasshopperGULCanvasinteraction private int_PrincipalParameterindes.
5 £} Grasshopper.Kermel private GoundingBox m_cllppingBox:
3 3 GH_Componen] private GH_DataComparison m_dataComparisan;
= 7% GH_InputParamManager private bocl m_hidden:
b private string m_message:
¥ clar{GH Companent private readanly GH CompanertfarmSenes m paramServer;
= {1 GH_ CutputParamManager private int m_runCount;
4% stor{GH _Component private TimeSpan m timeSpan:
= {1 GH_ParamManager
GH_Campanent pretected intenal GH_Companent(:
protected GH Companent{siring name, string nickname, string description, string category, string subCategery):
5 public cverride void AddedToBocument{SH Dncument document);
pretected virtual void Aftersolveinstance();
proteted virual v + el
) public overr
protected bool i
= Params : GH_CompanenifaramServer pablic virtusal void BakeGeometryiRhinaDus doe, List<Guid> obi_jds);
aP m_paramServer : GH_CompanentParamServer publhc virtual vord BakeGeometryiRhmeDos dac, Objectittributes alt, Lst<Guid> obj_ids);
o GH Componentbalenestyle protected virual void Beforeselvainstancei:
= g GH_ComponentParamServer public everride void ClearData);
5 §% GH_ParamEnumerstce public sealed averride void ClesrRuntimemMessagesi;
J# caar{GH CampanantParamServer) public cverride veid CollectDat
: ——— i public sverride void ComputeDatal;
o m_awner : GH_CompanentParamServer - .
[DebuggerStepThrough
= 5% GH_SymcCbject public cverride void CreateAttributes();
o m_comp : IGH_Camponent public sealed cverride bocl DependsOn(IGH_ActiveObject potentialSourcel;
&% ctor(IGH_ Companent) [DebuggerttepThraugh]
B Gemer ; IGH_ Component protected static double DocumentAngleTalerancell:
B m_oweee : KGH.CAMpEAGH public everride void DocumentContextChanged(H Document document, GH DocumertContet context];
o - [BehuggerStepThraugh]
@ fiy GHICoMponantsanar proterted static doible DocumentTolerance(;
& CresteComponentPalette{GH_ComponentPaletteStyle) : Bitmap
< %p GH_Document
& FindCompanentiPoint] : IGH_Compansnt umml.ed wverride void ExpireDewnStreamObjects).
& FindCompanent(Guid) : IGH_Companent protecied GH_HimlFormatier GenerateDefaultHTMLI:
= % GH_ParamServeruentargs . - g GenerateParameterHelp(IGH Faram param];
# ctoriGH_CompanentParamServar, IGH_Parsm, GH_ObjectChangedEuentrgs) v|  proteced nternal verride suing HimiHelp_Sourced:
< ° T ° ° public cverride void lsolateObjecti);

private void Menu_ToggleComparlsoniobjsct sender, Tventirgs &)

public abstract class GH Componant: GH ActiveObject, IGH Compenent public cverride void | Docurnent oldD: GH_Docurnent newDocument);
Name Graschapper.Kamel 5H_ Companent private void ParamManager J hppendToMenurro:IS'ncJnepl:-:wr menul;
b ) private void P arParamSide sidel

Assembly: Grasshopper, Version=1.0.020

Inherit from this class if you wish 1o create a custom companent. Note that you MUSE provide a public, empty constructor which calls the base class constructar.


https://github.com/0xd4d/dnSpy�
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FrE BB SSIIE AL HRAIE, XL T &FM.gha
.ghaZx Gt 2dIl, EbantkZIF AR A SIZENURBSEZ /I F =+ A AIER 7RI gha (dID

C:\Program Files\Common Files\McNeel\Rhinoceros\5.0\Plug-ins\Grasshopper
(b45a29b1-4343-4035-989e-044e8580d9cf)\0.9.76.0\Components

& Curve.gha 2016/7/23 20:08 Grasshopper As.. 706 KB
i Field.gha 2016/7/23 20:08 Grasshopper As.. 40 KB
1% Galapagos.dll 2016/7/23 20:08  WEEFTE 772 KB
| GalapagosLibrary.gha 2016/7/23 20:08 Grasshopper As.. 185 KB
| 10Library.gha 2016/7/23 20:08 Grasshopper As.. 56 KB
| LegacyScript.gha 2016/7/23 20:08 Grasshopper As.. 87 KB
| Mathematics.gha 2016/7/23 20:08 Grasshopper As.. 621 KB
i Script.gha 2016/7/23 20:08 Grasshopper As.. 114 KB
| surface.gha 2016/7/23 20:08 Grasshopper As.. 454 KB
| Transform.gha 2016/7/23 20:08 Grasshopper As.. 196 KB
l&| Triangulation.gha 2016/7/23 20:08 Grasshopper As.. 107 KB

| Vector.gha 2016/7/23 20:08 Grasshopper As.. 263 KB
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S(TICu rve.ghai&ﬁ)ﬁéﬁﬁ,ﬁi@JComponent_NurbsCurve?é,

XML E X MNurbs Curvelith,

o .NET Reflector 9.0.1.374
File Edit View Tools Help

QO FPHR EE L|w||ce v|[NET46/c26/vE v|| 4|

|| @ © 4 % cComponent NurbsCurve

“¢ Component FilletCorners
%4 Component_FilletCornersDistance
“¢ Component_FilletCurve
“¢ Component_FitCurve
4 Component_FlipCurve
%42 Component InCircle
%z Component_InEllipse
%2 Component_InterpCurve
%% Component_ InterpCurve_OBSOLETE
“4 Component_InterpCurveOnSurface
“¢ Component_InterpCurveUpgrader
“% Component_InterpCurveWithTangents
%2 Component_InterpCurveWithTangents OBSOLETE
“t4 Component_InterpCurveWithTangentsUpgrader
%4 Component_InterpTangentialCurve
%42 Component IsoCurve
4 Component IsoCurve OBSOLETE
%2 Component_JoinCurves
“44 Component_KinkyCurve
“% Component_Line
%2 Component_Line2Plane
4 Compaonent LinedPt
“%¢ Component_LineFitPoints
“% Component_Linelinelntersection
“% Component_LinePlanelntersection
% Component_LineSDL
“% Component_MatchCurve
B Componen: Nurbscund
¥} Base Types
4 Derived Types

& .ctor()

o

¥ RegisterinputParams(GH_InputParamManager) : Void
¥ RegisterOutputParams(GH_OutputParamManager) : Void
# Solvelnstance(IGH_DataAccess) : Void

4 ComponentGuid : Guid

4 Exposure : GH_Exposure

# Icon : Bitmap

“¢ Component NurbsKnotVector

-~
public class Component_NurbsCurve : GH_Component
{
// Methads
public Component_NurbsCurve( : base("NurbsCurve®, "NurbCrv', "Construct a nurbs curve from control points, weights and knots.”, "Curve”, "Spline”)
{
H

[ 41 7T LA DL PR EY BR 2 SE T

protected override void Registel

pManager.AddNumberParameter(*Weights"
pManager.AddNumberParameter(*Knots",
pManager[11.0ptional = true;

H

{

{_Component.GH_InputParamManager pManager)
pManager.AddPaintParameter(*Peints®, *P*, *Curve control points®, GH_ParamAccess.list);

, "Optional control point weights', GH_ParamAccess.list);
, "Nurbs knot vector, GH_ParamAccess.list);

protected override void RegisterOutputParams(GH_Component.GH_CutputParamManager pManager)

public class Component_NurbsCurve : GH_Component
Name: TurveCompenents.Component NurbsCurve

Assembly: CurveComponents, Version=1.0.0.0

pManager.AddCurveParameter{*Curve®, *C", *Resulting nurbs curve®, GH_ParamAccess.item);

pManager.AddNumberParameter(*Length®, *L", “Curve length”, GH_ParamAccess.item);
pManager.AddintervalParameter(*Domain®, *D*, *Curve domain®, GH_ParamAccess.item);

H

protected override void Selvelnstance(IGH_DataAccess DA)
{

List<Paint3d> list = new List<Point3d={);

if (DA.GetDatalist<Point3d=(0, list))

List=double= list2 = new List<double=(;
DA.GetDatalist<double=(1, list2);
Listzdouble= list3 = new List<double=();
if (DA.GetDatalist<double=(2, list3)
{

if (list.Count < 2)

this.AddRunti H_Runti Level.Error, "Insufficient points for a nurbs curve");

}
else
{
if (list2.Count == 0)
{
for (inti = 0;i < list.Count; i++)

list2.Add(1.0);
}

if (list.Count 1= list2.Count)

this.AddRuntimeMessage(GH_RuntimeMessageLevel Error, "You must supply equal numbers of weights and points™);

}

else

{
int degree = (list3.Count - list.Count) + 1;
if ((dearee <= 0) || (dearee = 113

4



2.6 REVARH XA

AEHERYSI P ERXFE—aE:

NurbsCurve data = NurbsCurve.Create(false, degree, list);

A NurbsCurve.Create();Zi2RhinoB SBIE#, ghR2FERTE, HmM7—&EO5
%iﬁuﬂiﬁﬁﬂ@@’ﬁ&, HFITEK T — 1M,

Hrh, falsemi B 2EHE, degreezi2HIZBIMEL, listEi2iEH] S RILIst
XA R E Y SCEIZERhinocommon R a] LA Z) :




2.6 REFRH XA

- Examples

VB.NET

Partial Class Examples
N u rbscu rve_Create(){} Public Shared Function AddNurbsCurve(ByVal doc As Rhino.RhinoDoc) As Rhino.Commands.Result
Dim points As New Rhino.Collections.Point3dList(5)
points.Add(e, &, @)
@*ﬁ—ﬂ:b{ﬁ“% points.Add(®, 2, @)
—_ points.Add(2, 3, @)
points.Add(4, 2, @)
points.Add(4, @, @)
Dim nc As Rhino.Geometry.NurbsCurve = Rhino.Geometry.NurbsCurve.Create(False, 3, points)

Dim rc As Rhinc.Commands.Result = Rhino.Commands.Result.Failure
NurbsCurve.Create Method If nc IsMot Nothing AndAlsc nc.IsValid Then
NurbsCurve Class Example See Also Send Feedback If doc.Objects.AddCurve(nc) <> Guid.Empty Then

doc.Views.Redraw()

. . rc = Rhino.Commands.Result.Success
Constructs a 30 NURBS curve from a list of control points.

End If
N pace: Rhinc.Geometry End If
Assembly: RhinoCommon (in RhinoCommon.dll) Version: 5.1.30000.5 (5.0.20693.0) Return rc
End Function
= Syntax End Class

Cc#
Cc#

public static NurbsCurwve Create(
bool periocdic,
int degree,

using System;

IEnumerable<Point3d> points partial class Examples
) {
public static Rhino.Commands.Result AddNurbsCurve(Rhino.RhinoDoc doc)
i
Visual Basic Rhino.Collections.Point3dList points = new Rhino.Collections.Point3dList(5);

points.Add(®, @, @);

points.Add(@, 2, @);

points.Add(2, 3, @);

points.Add(4, 2, @);

points.Add(4, @, @);

Rhino.Geometry.NurbsCurve nc = Rhino.Geometry.NurbsCurve.Create(false, 3, points);
Rhino.Commands.Result rc = Rhino.Commands.Result.Failure;

if {nc != null &% nc.IsValid)

Parameters i
odi if (doc.Objects.AddCurve(nc) != Guid.Empty)
periodic

Type: System.Boolean i L o
1f true, create a periodic uniform curve. If false, create a clamped uniform curve. doc.Views.Redraw();
rc = Rhino.Commands.Result.Success;

Public Shared Function Create { _

pericdic As Boolean, _

degree As Integer, _

points As IEnumerable(0f Point3d) _
) As NurbsCurve

degree

Type: System.Int32

(»=1) degree=order-1. H
return rc;

points

Type: System.Collections.Generic.IEnumerable(Point3d)

control vertex locations. ¥

Return Value
new NURBS curve on success null on error.

Python

import Rhino
import scriptcontext

= Examples import System.Guid
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NurbsCurve.Create()BYSEIR AT LAZEGithub & F
https://github.com/mcneel/rhinocommon

B W%
http://developer.rhino3d.com/guides/rhinocommon/what-is-rhinocommon/

mcneel / rhinocommon @ unwatch~ 93 dunstar | 131 Yrork | 56
<> Code Issues 72 Pull requests 3 Projects 0 Wiki nsights

RhinoCommon is the .NET SDK for Rhino5 / Grasshopper  http://wiki. mcneel.com/developer/rhin...

D 749 commits 19 6 branches © 1 release 11 8 contributors
Branch: master + New pull request Create new file =~ Upload files = Find file
H dalefugier Tuned up CalculateBoundingBox member Latest commit c585778 on Oct 27 2016
mc Update build_native.py to support ARM64 2 years ago
I dotnet Rhino V55R11 3 years ago
i examples Tuned up CalculateBoundingBox member a year ago
B methodgen Rhino V5SR11 3 years ago
Il nuget update Rhino3dmlO nuget packages to 5.1.30000.25 3 years ago
[E) gitattributes Fixed release builds, added localize_3dm project 6 years ago
[E) .gitignore Adds ReadArchiveVersion static method to File3dm 4 years ago
[E) CustomDictionary.xml first commit 7 years ago
[E] README.md Update ReadMe.md to match Rhino 5 SR11 3 years ago
=] Rhino3dmlo.sin Added example_read_mac to Rhino3dmlo 4 years ago
El _difftxt revise samples: refactor, cleanup 4 years ago
[E] copproj.FxCop first commit 7 years ago
[E) helpdocs.scproj first commit 7 years ago

[E) helpdocs.shfbproj Rhino V5SR11 3 years ago



2.6 RFARHXAE

NurbsCurve.CreateOBYSLINA] LAZEGithub _E & Z)

https://github.com/mcneel/rhinocommon BY5E1371T
B W%

http://developer.rhino3d.com/guides/rhinocommon/what-is-rhinocommon/

mcneel / rhinocommon @ unwatch~ 93 drunstar 131 ¥Fork 56

<» Code Issues 72 Pull requests 3 Projects o Wiki nsights

Branch: master = rhinocommon / dotnet / opennurbs / opennurbs_nurbscurve.cs Find file | Copy path

“ sbaer Rhino V55R11 6263872 on Mar 22 2015

3 contributors (% §

1237 lines (1114 sloc) = 43.6 KB Raw  Blame History L[J # 10
using System;
using System.Collections;
using System.Collections.Generic;
using System.Runtime.Serialization;
using Rhino.Display;

using Rhine.Collections;

namespace Rhino.Geometry
{

{1/ <summary>

/// Represents a Non Uniform Rational B-Splines (NURBS) curve.
[/ f </summary>
[Serializable]
public class NurbsCurve :

{

#region statics

Curve, IEpsilonComparable<NurbsCurve>

I <summary>

/// Gets a non-rational, degree 1 Nurbs curve representation of the line.
£ </ summary>

/ff <returns>Curve on success, null on failure.</returns>

public static NurbsCurve CreateFromline(Line line)

{

if (!line.Isvalid) { return null; }



2.6 RFIAAKXAE

NurbsCurve.Create()

public static NurbsCurve Create(boocl pericdic, int degree, System.Collections.Generic.IEnumerable<Point3d> points)
1
if (degree < 1)

return null;

const int dimension = 3;

const double knot_delta = 1.8;

int count;

int order = degree + 1;

Point3d[] peint_array = Point3dList.GetConstPointArray(points, out count);
if (null == point_array || count < 2)

return null;

NurbsCurve nc = new NurbsCurve();

IntPtr ptr_curve = nc.MNonConstPointer();

bool rc = periodic ? UnsafeNativeMethods.ON_MurbsCurve CreatePericdicUniformMurbs(ptr_curve, dimension, order, count, point_array, kn

UnsafeNativeMethods.ON_MurbsCurve CreateClampedUniformMurbs(ptr_curve, dimension, order, count, peint_array, kno

if (false == rc)
{
nc.Dispose();

return null;

I

return nc;



2.6 REVARH XA

Create) R AERH T —/ 1 UnsafeNativeMethods.csBy3, MEXMNEAZR, SIANT—
LESNEREYC /C+ + B3 ON_NurbsCurve_CreateClampedUniformNurbs

https://github.com/mcneel/rhinocommon/blob/master/dotnet/UnsafeNativeMe
thods.cs

granch: master + | rhinocommon / dotnet / UnsafeNativeMethods.cs Find file  Copy path
-’sbaer Rhino V5SR11 6e63872 on Mar 22 2015
2 contributors “_‘

606 lines (454 sloc) | 41.7 KB Raw Blame History CJ # 1M

using System;
using Rhino.Geometry;

using System.Runtime.InteropServices;

// good marshalling webpage
// http://msdn.microsoft.com/en-us/library/aa288468(V5.71).aspx

a significant performance increase by marking this class with the

managedCodeSecurity]
internal partial class UnsafeNativeMethods

[StructlLayout(LayoutKind.Seguential)]
public struct Point
{

public int X

public int Y

public Point(int x, int y)

this.X = x;
this.y = y;
hy
i
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https://github.com/mcneel/rhinocommon/blob/master/c/on_nurbscurve.cpp

LI mcneel / rhinocommon @unwatch~ 93 drunstar 131 | YFork 56

<> Code Issues 72 Pull requests 3 Projects o Wiki nsights

Branch: master v | rhinocommon / ¢ / on_nurbscurve.cpp Find file | Copy path
cd4eq6a on May 29 2013

‘ sbaer Minor fixes based on warnings from /w4 compile

1 contributor

367 lines (331 sloc) 9.28 KB Raw Blame History L[J # 1

#include "StdAfx.h”

RH_C_FUNCTION ON_MurbsCurve® ON_MNurbsCurve_New( ON_NurbsCurve® pOther )

RH_C_FUNCTION bool OM_NurbsCurve CreateClampedUniformNurbs (ON_MurbsCurve® crv, int dim, int order, int count, /*ARRAY*/const ON_3dPoint* pt

{ CreateClampedUniformNurbs

if{ MULL==crv || NULL == pts )
return false;

const OM_3dPoint* _pts = (const ON_3dPoint®)pts;

return crv->CreateClampedUniformNurbs(dim, order, count, _pts, knot_delta);

RH_C_FUNCTION bool ON_NurbsCurve_CreatePeriodicUniformMurbs(ON_NurbsCurve®* crw, int dim, int order, int count, /*ARRAY*/const ON_3dPoint® p

{
if{ MULL==crv || MULL == pts )

return false;
return crv-»>CreatePeriodicUniformMurbs(dim, order, count, pts, knot_delta);



2.6 RFARHXAE

crv—>CreateClampedUniformNurbs

XANEOpennurbs5 AR RILIEE
https://www.rhino3d.com/download/opennurbs/5.0/release

*+ $Nok ds: *,
opennurbs_nurbscurve.cpp AR 2013/7/11 14:53 ::* Wokeywords: § */

CABAiuzh\SE\iHEHEEIR 1 Rhino& 5 \gras.. 7o 93.5 KB i

=IE

5] opennurbs_nurbscuwe.h 2013/7/11 14:53 £/ Copyright () 1993-2012 Robert Mclleel & Associates. A1l rights reserved.

J CARAiuzh\ SN ENEEIE T Rhino@E S \gras.. 7w 383 KB /{ OpenNUEBS, Rhinoceras, and Ehino3D are registered trademarks of Robert
// Mclleel & Associates.
I

/f THIS SOFTWARE IS PROVIDED “AS IS™ WITHOUT ENPRESS OR INFLIED WARRANTY.

// ALL INPLIED WARRANTIES OF FITNESS FOR ANT PARTICULAR PURPOSE AND OF

// MERCHANTABILITY ARE HEREBY DISCLAIMED.

I

/f For complete openNUEBS copyright information see <http://www. opennurbs. orgs.
if

SELEE LA S L i s i i iiifiiii

*/

#include “opennurbs. h”
ON_OBJECT_INPLEMENT (ON_NurbsCurve, ON_Curve, “4ED7D4DD-E347-11d3-BFE5-0010830122F07) ;

ON_PurbsCurve® ON_thurbsCurve: :New()
{

return new O _hwbsCurve();

}

ON_MurbsCurve* ON_NurbsCurve: :New(
const ON_MurbsCurve& mwbs_curve
)
{
return new ON_NurbsCurve (nurbs_curve)

}

ON_MurbsCurve® ON_thurbsCurve: :New(

e—a AW DT M0 on oo



26 ;i:& \/\

crv—>CreateClampedUniformNurbs

ON_NuzbsCurve : : EEEESCISNBSAURSEORESS (|

int dimension,

int order,

int point count,

const ON_3dPoint* point,
double knot delta

)

bool re = (dimension >= 1 && dimension<=3 && point!=NULL) ;

if (rc)

rc¢ = Create( dimension, false, order, point_count ):
if ( re )
{
int i; :
for (L=0; i< point_count; i+4) EHEASE(N): |CreateClampedUniformMNurbs

SetCcv( i, ON::intrinsic point style, point[i] ); (] e=mEw) @
}

if ( re ) EHAIS(C) SLILI O

rc = MakeClampedUniformKnotVector( knot delta )
return rc;




2.0 REAH <A

crv->Create

bool ON_NurbsCurve c :- (
int dim,
ON BOOL32 is rat,
int order,
int cv_count

]

DestroyCurveTree () ;

if (dim < 1 )
return false; SHAZN): | Create

if ( order < 2 )
return false; (] eFmmw) BE

if ( cv_count < order )
return false;

m_dim = dim;

q_is_rat = (is_rat) ? true : false;

m_order = order;

m_cv_pount = cv_pount;

m cv_stride = (m_is_;at) 2 m_dim+l = m_dim;

bool re = ReserveKnotCapacity( KnotCount() )

if ( !'ReserveCVCapacity( CVCount()*m cv_stride ) )
rc = false;

return rc;

P RAAAS0 OREU @ATD)




2.7 C#HEMmIZES 5| H

- AHvsFTHAMinimalSurfaceComponentExample

. AJAE R EghA{FEAPlankon 5 mathnetfe & B LI AR
NG TEES

- GEESIANESBEXNghaXHRNERNE, BRILE

BEgh3ZE AR jpg

LD

 Mirimafefae ompanemton & X st

& % MinimauriscsProject



2.8 C#HEtiPinvokeg FHNativeC+ +

. 1. BFEITFEZEHIPinvoketest? % Jc#5C++ a1 LEH
KI5

. 2.&BF T EMiniMeshdlI&Z XfMeshii% i 51Fi%E
C++RNEFRENANFZ B A EdH P — N FERAFER R
BixzO, ghBEMBESITTEZENARBITER, AIE % AF
. BB PinvokeiBc++dll, ATLIREEINERCH+ +E
ZrhinoR{ER, FEMRTH:Eigen. MKL. OpenMesh,
Libigl. CGAL., Qt%, FEIARER TS S kEHudIl
ZIRhinoIfET =5, jiERhinogEIRE], BhEVER LIKE SR
By system32A. o .




2.9.1 IronPython2.7.8.0

5 5 —
xeaeout ,)
y e "t eQ )
(+] (+] J

1:lronPython2.7.8.0 (ghB#®)

. 4%45: rhinoBEA4%E$R, X#Frhino. grasshopper object5gh#iiEsE#,

X #ErshERpythonE, fitensorflow. numpysE. #Bh:


https://developer.rhino3d.com/guides/rhinopython/�
https://developer.rhino3d.com/guides/rhinopython/your-first-python-script-in-grasshopper/�
https://developer.rhino3d.com/guides/rhinopython/your-first-python-script-in-grasshopper/�

2.9.1 IronPython2.7.8.0

B R IronPython N2 #5880 EE, {BEARTA A& rhino. ghtR#, FH A X #HFghai#E
51y, BimafaR, aTLUERpythoni@{EH &I 558 8python. C++iZFXE (EE
FIATCPRESEM B MEMmEIE) -

TEAlronPython5 5—&RFEF=XEHIE, TERFFZLHITEEE IINEIIE L

aut

00.4;0.1;0.5,0.2,0.6;0.2

alues
Jitter J-.,
x n 1 Saal Indices

Yerspective; Top Front Right < Eﬂq eries )

Bfim M Mem U besm [3Es MES Uis U ESs Lis HMEs O #7E |
v g MaE ME=mE VRE Mg M0 MEE M= Mas

287 | y0305 20000 =% MEEEON gistEs Far FRS test
¥ C.Ur 1 o>usr o n

RL = DeepQNetwork action: 2 - epsilon: 8.9 n




2.9.2 Gh_Cpython

Tk
’—ﬁ”—"‘ AR EFERAZINEBPythonfi#iEzs, HIMMASRE—ixtdmigss + BB R
SHABBRBER. py X HH AR EFH/NBpython.exeziT, HILEOEAR
§&Tﬁﬁgﬁ9l‘§|§python.exe, H B W ELREI SR, FTARBEERArhinoxdR, FEE
rhinoXxf & & B pythonlist ([1D FEALE, HEHBEMRERIE. BATLUEREEIN
EpythonZE, #Atensorflow. numpy, S5{EEpythokia, 2.7, 2.8, 3.6. 3.75%.
ESAES IRKAS. KPR LIREE, FEMTEIE, FENER.
TEEEEghFHERGh_CpythoniBtensorflowSnumpylliZHZMEIUNE 5o

--------------------------------

_input e e output_



https://github.com/MahmoudAbdelRahman/GH_CPython�
https://github.com/MahmoudAbdelRahman/GH_CPython�

2.10 cmd.exe

AT LUE A C#H B EErhino® A cmd.exe, E{T{EMexe! RRBIIT:

private void RunScript(string exefullpath, string argv1, string argv2, ref object A)

string commond, output;

commond = exefullpath + " " + argv1 +
RunCmd.run(commond, out output);

A = output;

+argvl +"" + argv2;

// <Custom additional code>
public class RunCmd
{

public RunCmd()

{

}

private static string CmdPath = @"C:\Windows\System32\cmd.exe";

/1] <summary>

/1] HfTemd® 4

1] BB IBH KRR

/1] <![CDATA[

/1] &FRHRITAAN S

111 |48 =B S, A T— M SHIaA
/1] &&: HR&HTHIH LRI, A HITEREEHI L
[ 11 || BTE a4 SRR, A AT F R LT>
/1] RAEEE

/1] </summary>

/1] <param name="cmd"></param>

/// <param name="output"></param>
public static void run(string cmd, out string output)

cmd = cmd.Trim(). TrimEnd(&') + " &exit";//§tBH: FEDGSRERDIRITexitd S, BN LBHAReadToEnd0F5ER, SATFRIERS
using (Process p = new Process())
{

p.Startinfo.FileName = CmdPath;

p.Startinfo.UseShellExecute = false; || BB ERRMERGshel B

p.Startinfo.RedirectStandardinput = true; //#ZkEBMEFMNESR

p.Startinfo.RedirectStandardOutput = true; //BARBRFHEEUNLER

p.Startinfo.Redirect: ror = true; //&E.

p.Startinfo.CreateNoWindow = true; [ REREFED

p.Start();/ / BREhIEFF

//EcmdEOSA &S

p.Standardinput.WriteLine(cmd);

p.Standardinput.AutoFlush = true;

p.Standardinput.WriteLine("exit");

[IEFREMASAZRITHOS . XEFAEHEM NS, RRIE— M HSTERTHITRIHBHITEHEEXIONS, MRTHITexitd$, FEIBMReadToENd(HERBIE
/I RENFSEHLRM| [FIERTLAT— I SPITRIA LPITEANG S, BERTLAT— B SPITABA LRITEEMHS

//RBemdE ORISR

output = p.StandardOutput.ReadToEnd();

//p-WaitForExit();/ /2 PUTFRR it 12
p.Close();
}
}
}
/| </Custom additional code>

}



3.1 ERghXEEFEREZEN. ERHIF%

. $TF2.gh30
- IR P A EH H— RS, ZEEset
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1. B
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