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[ Dv-P (Poin)

Division points

_E] Div.C (Curve)

Curve to divide it |

Local Point list (11 values)
(=2.11376,10.3B8307,0)
(-5.036074,5.015571,0}
(=7.447205, 6.91325,0)

2 @ = Div.t (Double)

Parameier values at division points

-

Local Curve list (1 walues)
Referenced Curve

_:E Div.N {Integer)

MNumber of segments \

Local Integer list (1 values)

10 Local Double list (11 wvalues)
0

& 0.088025
':E Div.K (Boolean) : S Tiegic
— / 0.558383
Split segments at kinks L7 D.2el13s
- 1.1e784
E - 1.518284
&mal Boolean list (1 values) | 1.861531
| |Fal=e 2 42381
== 2 788362
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Preview
Shortest list
Longest list
Cross reference
Input: P >
| InputR » R
Output: C » [© Runtme warnings 4 I O 1. Input parameter R failed to collect data
Lisconnect
Set Double »
Set multiple Doubles
vianage UoudDie Coliecoon
Make volatile
Expression F(x) 3
flel DEAM ol AEHE w7t A HO|Hl RO CHSIY EHAX =z EMT 2&
2 & & AS5UL Hres 28 i Hrel BEE E0F= HE 7t HAE TER
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* Z=X: RhinoWiki
http://en.wiki.mcneel.com/default.aspx/McNeel/ExplicitHistoryPersistentDataRecordManagement.html
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M H®HR{ String ParameterOf A @E2ZF Z 22 Sl Collection ManagerE €1 L2:A, L2:B,
L2:C, L2.D, L22E AEZ R ES HHRO FL|CH

O|M mjEo| MAUS HHE SILtC| Integer ParameterE Weave 2A9| P-Q=20| HZADL|
Ct. A B® String Parameter& Weave 49| 0-=0f| HZATL|Ct S=HR| String
ParameterE Weave @A 1-QAH0| AZASILICL. M| A String ParameterE Weave 249
2-@l50) AZBILICE

Params/ Special/ Post-it Panel- Post- it Panel2 ZHH{AO| 50{ =&L|CH Weave-W Z1}
£ A 2|9| Post-it Paneld ®1ZAgHL|C}

Post-it Panel® SERS0| W2t HoIZ HO|ES 222 HOFDH, R #K ofo|ye 2|~
£ 09| X WA Of0|HO|0{OF BLICE Uf2h 2|AEQ| SWA Ofo|He 2|AE 1o K
W Oto|&o| EL|Ct 2[AE ORX|97tX| o|2{et 40| HEEH FE2| &ME BH7| ¢
5to| Integer 222 =AME HE + USLICL
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8.3 H|o|E <] oIE

MM 8100|M Xt gfe| Hatof mat 2[AEQ ¢, OPEHC’I RE US Oo|sAIZ]7] Yl Shift
QAE Af%&EXIOﬂ CH si —EOIOFMHLIEf ofzfel o= o Aol £ 7§ T 2[2E0 OofEA
Shift RAE AFRE £ A=K EOF7| Q8| David RuttenOf 9|8l THSO|{ & & L|CH
http://en.wiki.mcneel.com/defauIt.aspx/McNeeI/EprictHistoryShiftExampIe.htmI

[

Note: Ctg Ol 2tdel F2g E27| ?l6 =M%t =

Circle.ghx THY2 LIC} Oz O|SE of Mgl H

FEl Source File Z4 Q9| Shift
|E 20 FLICh

i

|0

AKX E2EEH HEE THE7):

-Curve/ Primitive/ Circle CNR_ Circle CNR(Center, Normal, Radius)2 E2i|1 30 ZHH A0
=20s&L
Circle-CO|A QEZ 2

‘Rhino CH3tetAt0M 0.0.02 Y
Circle-ROjjA| Q2= —2‘

‘Vector/ Constants/ Unit Z-Unit Z VectorQ A& E2f1 St 7HH A B0 =5 CH
Unit Z 940| FYR{0N 22% 228 81 £XAIE 10022 MFLCE
‘X Form/ Euclindean/ Move- MoveQ A& FHHAO| &0 &4 L|CL

Unit Z-V ZIt2 Move-T Q2iap @ZASHL|C}

=g

-

-Circle-C A1tE Move-G 31t A L|C}
-S40 0.0.00] A EHX[EO0| 10.0Q1 E StLt PHSLCE O3 ChE O] S SASHD
SAME #2775 100 fRH2E 7|7 {sl OlsaaE AFEEL L
-Curve/ Division/ Divide Curve- & 7§2| Divide Curve SAE E2|1 o0 FHHAO &
s2a1ck

=

Zz23

[¢]

Circle-C Z1tet A HW Divide-C Y= AZATLICH
‘Move-G ZAte} FHR Divide-C Y2 HAZATL|CE
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-Params/ Special/ Slider- #1227} Q= Slider StLIE ZHH A0 50 E&L|CH
1 Slider2 Me#sin ofaf g9t 20| MFELICH

o Slider §¥: Integer
o XA gk 10
o Z|C§ gk 30.0

o ZAat Zr 30.0
o

-=X7} = SliderE Divide Curve-N ¢ & Sl
2t g met 30BEIER RYSHA X2 L A2 &

‘Divide Curve-PQ| Z1tQ} Shift List-L 2
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-Params/ Special/ Slider- =X}Slider& ZHHAQ 20 =&L|Ct
MEZR SliderE ME{SI of2fet Zo| &gt
o Slider §¥: Integer
o XA -10.0
o %|Cy 10.0
o A1t 7t 10.0
-z XSlider AutE Shift List-S Q240 HABHL|CT.
-Shift List-WO|Al 2% 22|35l Boolean {2 TrueZ & TtLICE
°J01| A= S 102 o M 2|2E0 o|sgLCt a2 Truez 2FEACZMN HOHE

@ o
£ %¥

o
>¥

-Curve/ Primitive/ Line- Line 2 A2 ZHHA (0] &
X HR| Divide Curve-P ZA12} Line-A &S AHZASIL|CL
Shift-L Z0Z Line-B Y20 AASHL|CH.

2 9lof BHRX 22 HOIA BRI Ho| AFS MO= BHEO| SLICH HRX %S Ho
2|AE0t ¥ MO 2|AE Ato|o] Mo| 91 B WS 27| S Shift Offsets xHo}
S xfSlider 22 BMAY + YL

84 AAE GO LHELY7|

Mgt 2442 913} Grasshopper®i Al CHE AZEQIO{0] HEE UY7| ls) Bast B of
S0 YLtk

Note: Ct2 2=l HolE HZ ICH A7} ZEE|0| 9= Source File Z{O| Stream

Content_Excel.ghx mt-2 €L|LC}.

0.0 .

0.1
0.2
0.3
0.4
.05 ?
0.6
0.7
0.8
0.9

©ENOWM A WN O

AlZSE7| 2|8l Range 2 4(Logic/ Sets/ Range)& ZHHAO| =&LICH 0.02E 10.07tHX|
<A Eoels AFELCHL A1 50| 0.01F 100 AO|OfAM SUSHA HiEE 101749 7k
2 E0F7] 5 Range-N 2ZH0M 2EZF ZE5t0 100CHA =XE &7EeLCH
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0.0.0 ‘
1.0.316227766
2.0.4472135955
3.0.5477225575
4, 0.632455532
5 0.7071067812
6. 0.7745966692
8.0.894427191
9. 0.9486832981

CI2 22 Graph Mapper A (Params/ Special/ Graph Mappen& E2id sl HHAQY &
of =&LLC 2EZ ZF26l0 Graph §& 2 Linear2 473 3St1, Range-R ZAutet Graph
Mapper =2 AZATILICE Post-it QA ZHHA 20| E2i3siM S2{=312 Graph
Mapper Z1E Post-it Panel Y21} AZASIH ZHES OFELICH

0.0.0

1. 0.316227766
2.0.4472135955
3.0.5477225575

4.0.632455532
5.0.7071067812
6.0.77459€ 7~
7 a ] i eldt Mates.
s =[] & numbers
8. 0.804427 | Y™
Qum | Shream contents
ol L Al = filegath
| A script
| n Monospace
:ﬁ Beril
A Sans Send
A Sans Senf (humanist)
| Custom Font...
‘ Dizconnect All
| Duscannect r
|_Q Helg.., ]

Graph Mapper §&0| Linear2 MH™E|RUT| I{E0j|(Post-it PanelOfA) Z1} 222 0.00 A
1007t%] 2217he At HO[E[2 MEH @oro| BjFEL|c

SHX|2F Ot Graph Mapper QA0A Q2% 22310 Graph S8 & Square RootZ2 X
St 2%t OBt FEE L CH
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Text Import Wizard - Step 1 of 3 L7

The Text Wizard has determined that your data is Delimited.

If this iz correct, choose Next, or choose the data type that best describes your data,
Criginal data type
Choose ﬂ'le file ty'pe that best describes your data:

- Characters such as commas or tabs separate each field.

S Fixeu:l ﬂidﬂ'l - Fields are aligned in columns with spaces between each field,

Startimport atrow: | 1 “| File grigin: 437 : OEM United States E3

Preview of file M:\Grasshopper 101 Primer\Definitions\steam Contents.csy.

0.0 -
3 316227766 E

| Cancel i Mext = ‘| Finish

LHELH 7| Q8 Stream ContentsE MEHSE =, Tjf 'H0f| A
O SIEEEIO[EOAM oAl MT £ %
57| -r|0H APR“ —’F %'\E CiYst MY SO= Text File(txt), Comma Separated Z1}
ats(csv), Data File(.dat). CSVIIY 2 HIO|E & Q0| HIO|H XZECtS ot ZOicz AMd=z

HUHE = USFLICE CSVIYo Aes ZZe| 2tel2 Hol=2| Z Wt Hato] ASLIC 2t
ol oto] HES2 F0Mof 2la E2l=0X|1 2t EE+= HOo|=2| o o UZLICH ofx|
O M= 2t 2tQlortct stLte| Zh2 ZHX| QU0 HE| WS ARRSHK| §X|TH HEst HO|HE
HHOZMN ST ATYAANEE TtEE= A2 Jts2LCt

O|X| Ad= COHE EY = JAELCL HXY HMEZ St Data BS MEATILICE O &
of2fl0] A= Get External Data from TextE& MEHSIT SIELC|IAIN XEM Stream

e;
I

_I
Contents.csvE AFSL|CH HO|HE O|E A ELjDX =X|0| CHst 2 J4e| ZEEO0| Text
Import Wizard0f| 2} QtLf Z Z4QIL|C}. Delimited H{E0| XA &0 Q=X &QIST Next
£ SE50 Step2z ZL|Ch
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Text Import Wizard - Step 2 of 3 |0 |

This screen lets you set the delimiters your dats contains. You can see how your text iz affected in the preview
below.

Delimiters
[C] Tab
| Semicolon | Treat consecutive delimiters as one
_ ?j:c:a Text gualifier; EEE
~| other:

Data preview

.44”;133333
H i el

-54TTZZ557
-B3Z2455532

| Cancel | | « Back | | Mext = | | Finish

Text Import Wizardo| =2 CHA= Delimiters®| O{H L£HHO0| HO|EHE Lt= ZAQIX| Ho

o
— T
StA SH&EL|Ct Delimiter= CSV LtQof M= (MOIE2E, 20 22 AL Oo|A)EMYULILCE

= [==] =

O[A2 HIO|E7} £ CHE E2 LM OMOF ot As Zr2[ZLh CSvitel Z 2telof X

HE0 Az =AHHOIEZE U7 UHZOf, Delimitere| 7tH|ZQl O{H £42 MEASIX| 40tz
ElIL|Ct NextE& =2 Step3o 2 ZfL|LC|

Text Import Wizard - Step 3 of 3 X

This screen lets you select each column and set the Data Format,
Column data format
@ General

S 'General' converts numeric values to numbers, date values to dates, and all
Tex

remaining values to text,
*) Date: | MDY E Advanced. ..

“ Do not import column {skip)

Data preview

Cancel || < Back
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Step30 A= &Y
22 M Aloje =

—

HlolEE
O|F 101742

M7ZICHH o|=

Grasshopper

=AtZ,

PanelQ|

AEMoz CsviYe YHolE

Importdt7| Qs A HRA M2 MEHSID
Post-it

Il E1|0|E1E AHOA OfEAH EAHLRE 28
= A HolH=
7|Et HIO|H& HAER BgtatL|Ct

Default Zf¢l
WE0| MM

ST HEE gL

Mapper Et1E sine@Z HHLEH Post-it Panel?| H|O|E{7} HHEZ & =+

olM [O|E EHOZ oW, ZE = A2
LICt O] HEE 2ot =9l XtotoM =F
Column AQ| Z}E0| 25 AHO|E & s

Al0| A Al0077}X|Q| Me HE MEfsHL|C d2|1
X B 2D Line chart Ol0|2& MEHS!

a2 = by -

Cnlumn Lme Pie Bar  Area  Scatter

20 Line i

i |

E 1 | t H

.|{::"—:.‘ ::':;; ]
3-D Line

o

) 20 Chart Types...

For plugin version 0.6.007
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Crther

Charts =

12

08
06
04
02

(o] ==
o=

L|C}. General &

==l

0.0

.0.0244717419
. 0.0954915028
. 0.2061073739
. 0.3454915028
0.5

. 0.6545084972
- 0.7938926261
. 0.9045084972
9. 0.9755282581

DN T AW N D

D Xl (refresh all)0|2t= HES
Ao FAE CSV I}
g &= UAF LT

insert B49| Line chart &

Sine

.
O:
3

A7

JER

K=}
=

o 2|2

AlS OC|E AFREHL|CH
20of XA

gt
=
Grasshopper 9| TS Al YH0lE Et AE2Y tlojgoloz Ho| T #eaist

rx

o 30

m

H‘c';I.

—Seriesl

re2 o

SHLIC} Grasshopper2 ZO}7FA Graph
L|C}.

fl
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Grasshopper Mapper2| 2= HYE[Q} Z2 HWE{S| A=y OZEE 8 = USLCH A
1

a AN
St= 2= E GrasshopperOf Al MHSID AXMO|A RefreshstH < Sil=7F €4 olE
2 oF & QIAL|C}
a= = T AMd .
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n 212 Vector

=20 Vectore 37|t YWaE 7+El Object@L|Ct. Vectore TF 20 =22 SiMEE
HALZ| =0 Ol= AIZHE At & BE 7H%l, 27|= 2tQlel Z0|0
Ko HCHE QI {&XtO| YLt

Sense

Base Point

,~—Direction

RhinoOj| Al Vector= &I} 74

O] 23 5IC} RhinoQ| At Vector= 2& M 749 A2 H
HE7| GRYLICLZZO] Ak X

Hu EEMAMM x y, z gt= 2[0|TtC})

RhinoOf| Al H1t Vectore| Xt0|= H2 ZEUHQ #E 7tXIA =1 Vector= &WiHQl &=
ZEX A gUcth oE S0 M 7Hel &2 O|ROTl &7t ULt 7PFERE M, O =&
et ez dZotrtH ol ZoH Itk XYL SHX|TH Of ZfHE Vectorz
MZFSICIR Ol AN BO| HOIX|X| g2 BZHatol WM 0,0, 0 22 RE Q)Y LCh
O|HL& VectorOf= HCiMHO| 10 AXAHQ 7|8l2t0| OfL|2 2 Grasshopper2t RhinoOf A=

VectorE 7tA|2t SHA|= XREL|CL SHA|TF Vectors Ols, 2|H, &ek S1F 22 ALt Ao
AL EI0] B = UASFLICH

Unit Vectors

ol oolM, H x y, z HEHEE 0|83 #F (0000 3tLte| B ddLICE OHE =
AL OISAIZIZ] ?IS B xy z HEHEE Move HZHEO HZAYLCL d2[1 0[S0
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Qs Vectors MF3I7| Qo) 2t weto| THY| VectorS A 90| XIAIZILICE T
Vector2 22t x, y, z @8F9| 7|2 Vectors0|H 1 A7 2tz 1.0YL|Ct O] Vectors
o] A7|E =A3I7| {8 Numeric SliderE& Z+ 7| EVector0| HZATHLICE. O CHS M| Hisk
9| VectorE AN Z movel| AFESL7| {8l ShiftE 2 X2 2 Vector| == EHES move
of Y3 Hof HZATLICEL O|M Rhino REE 20 X #my F(0,00)1 M 742 olsE H
=0| LIEfLEA &3, Vectors RZEE HO|M 220 HNCOHH Line HAEXHES Z4Z4o| A[Xtat
8o AdAgL
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9.1 M/ Vector MY Xx
A=
- =

Eh(E4h

Grasshopper= Vector@AtS Sl= H/Vector AXHEE 71X USL|CH Ot HO|EL2
7t EOl AFEEOXE 7S YLICH
= Location Descripting Example

Vector/ &/
Distance

g Atole] AHE2[E AMELIC

X, Y 2|1 7 HEUENM RotF HS 22
Vector/ &/ N = o
FgLch & Fo e HoIHE X Y, Z 7o o
Decompose _ L £x,v.2}
AZLEHE Hotetl|ct
Vector/ = XM AJO|o| ZIE 2 A AHSIO] Ex{ZHEjC|OF CF @
Vector/ Angle | 9 gh)2 2 ALEO|Y EgtL|Ct

Vector/
Vector/ Length

Vectore| ZO|E AMELICL(EO| L], TZF, A
g g2 99

Vector/ _ _ B Xzl v
Vector/ Vector2 AAEQ ZHZUE EBEE(QA, CHH =X
ector N
becompose | ZVEE EHERELIC
Vector/ _
Vector/ Vector AZxHE 1(A = ZhHit Vector 2(B =
Summation el g
Vector/ op
Vector/ Ho|z|ojXl = Mo =ZBE VectorE AMAMgtL|Ct v
Vector2pt d
Vector/ DE HmUESS (RN IE)E 3,
Vector/ gsts HRZ S CHEPE) Zols |X(KL)E
Reverse L|C}.
Vector/ Vector Z0[|9| H(Eh+0(Mz) olslo] 2E HE
ector
Vector/ Unit | Do== HTOIZOIXIA 6=.'-IEr Vector Zite
Vect Vector SRI(EHR) 19| Z0|E ZiALCt iz
ector
X-IAI-X-IO| 7-|o§ ELHX'L|E|' |: | Vectorgf
Vector/ W,
Vector/ ot 2a(=X)EHF Vectore| HEZHESES &
ector, N _
Multiply StALE S =L v
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At

e i B B -V A

=1 -

92 X ZQAXKBO|YI|=)2 #8H Vector/Scalar(ZZEIXQI, THA X ol)
EH
=

&5t

Vector@} AZH2tof| CHst

—

| =X

7
7t Biot= E=2Z O[FO0IT O2|E A2 O &HSL(Ch

9o 2/2= ofzf S 27[7H HHEOT Z0| LA WY
C}.

Perspective

W A 3719 =X} Slider(Params/ Special/ Numeric Slider)E 4/d35t0 2tZto| Sliderd| <2
=X Zast 2, Ct31r 20| 4™

‘Rectangular d 2| HAZHE MMd(Vector/ &/ J2|E Rectangular)
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A HRY Slider2 Pt 12|E-X 3 o HZABL|C}
SR SliderE Pt 12| =-Y Q24 EH
N HF SliderE Pt 12|E-S 93 &
Rectangular  12|E ZZUHEE FHo

AXO0| =i, 2 ofXoME 0008 FXMo=2Z Arg%tLCt O 2= HAEHEE x Yy

= —
At Slider0f 2fof FolEl TFO| S 42 x ydgoz WL ALt = oA oA
x, yas 1022 d8US0E =70t 2 gLz 1074 ol¢e| HOo| 440| E=H o=
HAES SHUCE x yEF +/-Yoz 1023 =257 W YUt =, x ydere| X7t

F H7F El= de €A "4tk s-282 ® Aoje] AH2lE 2FEU Lt

Of AXHE= TH AAHQ YHo=MN L0 ot Mol Mol YL Xl
E1|0|E1 Et @) (Persistent data F&)0l| CHSHA = 3¥ S FZTL|CE 0] ZEZHAE= Rhino 2|

2H g2 52 FoE7| FXe 2 ddsiA &4t = RhinodM HE 445t
1 Ol HzHE AZASHOF SfL|Ct O] FO| Attractor 2= AFEE[O{E Y LT
‘Rhino0i| A io|of 2X| S oLt 2 o2l df= top ROM HE Hd5
HHAMOM e QUXAIZLICE 1 CF2 H attractorE Grasshopper E ZZUHEO|
L|ct.

O|X ZQIE :LEI Qt Attractor ¥ & 25 MMBIL|CL Ct2 SHAE Attractor Mt 2F 12|
o

E d8o AHZ|E F5E5H7| RIo Vectorgiits AHEE AYLIL

‘Distance HZHE 4 (Vector/ Point/ Distance)gfL|LC}.
-Attractor =2 Distance-A YO0 AZTL|LC}
‘Rectangular 12|E -G £3 2 Distance-B 0| AZgL|CL.

A OHRE CHAlsE @ Jdga ZSLCHL OfAE Distance-D =3 EHO| S2|©™ Attractor
Point22H Z|E Ao ZHNXIO HE|o sHESt= =XAto| Z|AEZF BA|ELICH O A
2 ol HX|EE Z7ESHA Utk AHel #4S0| #E2 BHX|E0|
710l =5 AEZ 0] #&2 =0 gLt
otL|C}.(Scalar/ Operators/ Division)

2l gs2 4 8 7o ¢

-Division operatorg A M
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-Distance-D ==& Division-A 0| HZATHL|CH
‘Numeric Sliderg M stL|Ct.(Params/ Special/ Numeric Slider)

RLEX 28 2, L1t 0| 28Ut

o O|&: PT1 Influence

o Slider §¥: Floating ™

o XA 2k 00

o E|CH %t 100,0

o 4q} Zk25,0

-Ptl Influence SliderE Division-B Q|20 HATILICL. H2| Z+=0| EIX|Ec=z2 M7|a 2
0|22, Scale factorE AtE%t0] & O %2 o= BotgtL|Ch =Xt SliderE Lire &
oz AFELCEL O #E Circle AXHEQS| HX|E o= YHN: FASHXT, =57 4
b= UA BHE7| QI3 Falloff AH2| Zh(Xa 2h)S Fot= £ CfE Math AEXZHEE ALE
Sl7|2 gfL|C} =, Attractor Point@t ZOIE OZ|EQ| HZ|7F HE EOZE AL, 29 HiX|
£2 10| Hl2isto] AHX|A =[=C, o EX|§2 ZQIE Z2|E Ate| Z Fo| AHzZ|of Hish

42 XX %A ZEO| WL

Minimum HAEZHEE MMBtL|C}.(Scalar/ Utility/ Minimum)
-Division-R =& Minimum-A 0| AATL|Ct

‘Numeric Slider& A 2tL|C}t.(Params/ Special/ Numeric Slider)
QBT 23 3, 421 Zo| ML

O|Z: Falloff

Slider §4&: Floating ™

XA gk 00

x|CH Zr: 30,0

4dat gk 50

-Falloff SliderE Minimum-B Q&0
-Circle CNR(Center, Normal, Radius)

O O O O O

ZYLLY.

%23
2 My

L

Ct.(Curve/ Primitive/ Circle CNR)
Zt o] ZAHO| O|F CHAO|AM 2= ZQIE O2|E Aol Zt Ho| QX|stA BtSL|Ct
-Rectangular Pint J12|E-G £3& Circle-C 0| AABL|CL

L
‘Minimum-R 2 & Circle-R /&0 A4zt C}
‘Rectangular Point J2|E HEHEE QEZ Z2| 5, Previews 7HEFLIC|

Grasshopper d9| mt2 2t Z&LICH L#Ho| Y= Attractor PointZE2EH HZ|| 2|3)
27 Yol =Y E[/}EH L

A H
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[Pick & point
1:::.«1- the scene

ZI7HH QI Attractor ¥ MFZ gL CH

71EQ Hol T YRE =AY 20 E2322M F7HHQl Attractor S A L|C
C}29o] HAZHEEES AMEHSHL|LC}; Attractor & Parameter, Distance ZHAIZWHE, Pt
Influence Slider, Division ZXZHE, Falloff Slider, Minimum HAZWYWE, 1 CIE &2

o E&L4CtH

Rl
Ot
L
|

oo

A YEUSEE Aol yOIM TNN BES AN
Attractor B2 Grasshopper?| B 0A ™o E|0{0F THL|Ct Z, Rhino 4t

o oCE o
oM E= ':'._%_T'_ 0|2 Grasshopper0f $1ZstL|C}.

Rhino RIEE(top) &2 Yoo Hol S d&3td 1 HO| xyBHY QXSI=E 2L
Ct.

FALEl B paramsO| REZ ZE5l0 Set One M2 Z2/gLCt

= 4% Rhino & objectES ME4SI0] HZARLICE

O[X & 7HO| Attractor L ZRE F OZ|ENX|Q] AH2lE £7ESt0l /o BIX§E 2T
T As HEHESO| HYELITE Scalar addition HEZHEES AME310] Of & JHo| AHz|
2l

EE dStLiz g8 Y Ef
-‘Addition AZHEEZE

K HE] Minimum-R
EHRE Minimum-R £2 & Addition-B 20| HZASHL|LCt.

-Addition-RE€ Circle-R Q&0 AZASIL|CL(*7|=Q| ®ZAO| =7tg|= Z0| ofLzt, 7|=9| ¢
ZE UiMSt= AYLct)
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Moz AZEACHH Feo| o2 ¢ At Z5 L Falloff Slider & otLt= 4K =2
e HE Lol Slider2 W EETHLCE Pt Influence?t Falloff SliderE &2%|0|H
o 37|t ofEA BiSt=X| HHELIC}

itk & poat |
4ﬂwmmn r
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9.3 AAXEASL FI[=ENE 5K Vector/ 2ZEE AHESE Y'Y

Ol oM E St E-Tt H22REQ| HE|E 0|85I0 Re A7|E ZAESt= XS s
USLICE O|HOle Z2 JZ|E AIESHA Object=2| A7|E ZA™EStD Grasshopper?]
Shader ZEZHEE 0[&3}0] Objecte| MZE= AFerL|C}

Step 1. MXAIRQ ZQIE O2|EE MMBL|CL

-22719| SliderE A stL|C}.(Params/ Special/ Numeric Slider)
A BR SliderE RER 280t £, Cr31F 20| 2FeL o
o Slider §¥: Integer

o XA 2k 00

o X|C§ gF: 10,0

o 4Aut gk 3,0

ST Sliders Q2% 223 3 C1ST 20| ML

o Slider §¥: Integers

-_—
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o X gk 0,0

o X|CH %Zr:25,0

o ZAut gk 250

Rectangular d J2|E HAZXHEE MMBtL|C}.(Vector/ Point/ Grid Rectangular)

A BR SliderE & J2|EQ| Xt ¥ Yo AL .

FHW SliderE T 12|E-S 30| AZAgLCH

A B Slider= xF &eFo| HO| H+=F Z=E5I0{(Slider =Xt2| & HY{O| siEot= HO| &
MEIL|ICE) & WA Slider= XA1b & ALO|Q] HE|2 ZHETHL|C AMXIRIe| EQIE 12|E
d-d5t7] flsh o] =QIE AZ|EE zx52 2 FAtgL

mu oz

Series AXHEE M/HetL|Ct.(Logic/ Sets/ Series)
SHIY SliderE Series-N 2{0] MZBHL|LC}
A HR SliderE Series-C 2/240] HZATIL|CE

Series HEHEL 743 2Ato| |42 ZHHA FLUITh S1XI O] Series HEHEL 25

wato| ofo| WO ZB HAE FMsH FUC 00 MNE EOIE delck AHS 3

MOZ x yxo| ¥t S HHoZ ZXML|OZ SldergE 3022 AH™EIUCID s HHZ2Z= 7

Mol e A Ele HYUCh BIMoR YSEN XY EOE IS PuRkeD
S E

g2 7t™oF L CE O|E ?Iof Series HEEHEOS| count Y3 H0

expressiong =™atL|C}.

Series-C QG Q22X Z 2%t 5, Expression H#HE SEstL|C}

-Expression editor0f (C*2)+1& {=gtL|Ct

0|= Series-C 30| Y= 2 282 CHE 2, 18 HSHA UL F, 271 Y30| &
o 70| £2{0] §1 30|2k= £XICHAI 70| count B0 2{E L|CH

‘Unit Z Vector ZEZHEE MMtL|LCl.(Vector/ Constants/ Unit Z)

Series-S =& Unit Z-F ¢ =
Unit Z-V =8 EiQ

of o
oM gelel aTFel Ko
I A

=2

AZgL T}

=2|H 774e] 2to] 42t 258HF 29| X}0,
7HX 0 ol USE & = UFLICL

08310 x, yBHAO 2K+ ZQIE O2|EE 3XQ| HEI2

-Move ZEZHEEZE MMSHL|LCH(X Form/ Eucildean/ Move)

-8 12|E-G EHZ Move-G YHo| AZAGL|C]

-Unit Z-V £ & Move-T Y0 AATHL|CH

Rhino RZEE EM &£ 7o B AO|E HZASI= M=ot Z2 HE 7t ELCH O|= O0|

B DY 212[F0| 7[2H2Z Llongest list2 2730 [0 U7| HZYLICL O] YA2|F

= Cross reference2 HHRO{FH HXtploz =PE ZQE OA2ES & 5 JUGLICHEO]

E{OjAl: 6% AtT)

-Center Box AEZHEE 4

[

L|C}.(Surface/ Primitive/ Center Box)
20| AHASLICE
REZ ZE[5l0] PreviewE HEL|C}

Uu0:.:

-Move-G £ & Center
- 12|E9F Move 945&

St
o
=
x-B

E =
—=

F_|T_

X=7txel ol oL et
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= o oOod
M HZUEQ QEZXE 22| T, Attractor Pt2 0|28 MXgHL|CE

= =
O|F OfX<et Z0| Rhino &0 ZQIEE ‘Hgot 2, 0|F Grasshopper H HEHEON AHZ

o0z

L|Ch Ol I8 ®X Rhino &0fA E
RhinoOf| M &fAHR 2hel eolel 2X(o| HE gLt
‘GrasshopperOf| M 4dot HES MBS AZATLCL
H2 x0f39| M2 Rhino M1t Grasshopper?|
HO| SZHetolM O] =St Grasshopper?| E(F
L|c}.

-Distance HZEZUHEE AMMTHL|C}(Vector/ A/ Distance)

-Attractor Pt &3 2 Distance-A Y0 AZATHL L}

‘Move-G =82 Distance-B Q&0 HATIL|LC}

O AE Distance-D =20 S2|™ Attractor Point22E AKX O2|E AMo| EJFX|9| A
2| &l 2|2EE & = UFLUILL 0 255 Scale factor2 AMESH| TO| 55 27 Y
2 ¥ Zert JASHCHAEX YES 4% ws0l UR AM &XE0| M2 283 EL

=

FHEHH A0 Distance HAEXHEE M/detL|Ct.(Scalar/ Operators/ Division)
‘Distance-D &2 2 Division-A /20| AZABL|LCT.
SliderE 24/detL|Ct.(Params/ Special/ Numeric Slider)
Sliderg QEZ Z&ot 2, Ct3at 20| 4™ L
o O|&: Scale Factor
o Slider §¥: Integers
o XA 2k 00
o X|C§ Zf: 25,0
o Z1t ZF 250
Scale Factor SliderE Division-B 20| H-ZAstL|Ct.
Scale ZEZHEZ MMSILICL(X Form/ Affine/ Scale)
-Center Box-B £ 2 Scale-G Y30 HZATL|CL
-Division-R =2 & Scale-F &40 ZATtL|C}.

EE Q%E =3
o

Center Box ZAZEZHEE
o2 ofef

2|8
= 71—
W= IONEel e sEel J2aF 24 L CH Rhino BEZE Aol MAXIEL Attractor &

For plugin version 0.6.007 73



SZEHO AHZ| Qg A7|7F ZEHEN ASE & £ USLICE Scale FactorQ| A|Z3IE

oIl 2t MRSl S HELCE

Step 3: HIAO| A{Z X| K&}
M
o

|
Sort List AZ Y

ct.
List Item A
Sort List-L =86

List Item-i YHE @

Hel
-
m
M
=
X
gt
i
-

[
wn
—
=
D)
31
~
(S
o

Logic/ List/ List Item)
10 &g ot

EZ 283t 7, Integer A1t gt 42 0022 HFHYLICL
Ol= 7% 22 72| 40| &= A Hm Oto|’ElE M 2|2EZRH FELICL
List Length ZZHEZ MMetL|C}
Sort List-L &2 & List Length-L 0| AZABIL|C}

‘List Length-L 282 T BH® List Item-L 0| AZASHL|CL

2
OFRAE List Item-E 30| 7bM7HH ORX|9F 2H=0| FEEX| RS2 € = USLICH Of
= Grasshopper?t 2|AE 9] X OtO|HIO| 00|2t= &=ME FO5t7| MEZYULICEL OE &
Of 100742l 2to| 2[AE oo ZEX{otrt StH X 2Ry OfO||2 00|12t =AM 2 7HE
Z40|1, OpX|gh ofo|=l2 1000| Ot 992h= +=A a2 ZHX|A EUCh Ol& +=Hst7| 2l
Me 5 "W List Item-i Q29| ExpressionS =Hdl0f &L|Ct. ZF, = R List Item-i &
Holl YHEl= AAoAM 12 M 0] 2BHQ U 0| =& - L Ch

SR List Item-i QS QE2X% ZEISt &, Expression EditorE MEHTHL|CH

hgol +Alg @aeiL|ci-l

tAE List Item-E S0 7EM7tH by B AHEZ| o s Sst= 40| FEEE 2

=
o

StL|Ct.(Params/ Special/ Gradient)
(Fre 22 A2l 4ol siEdts ¢S Gradient-L0 Y0 HAS

A ox

L|C}.

SR List Item-E SH Y 2 A2l 20| oSt 4= Gradient-L1 20| HAZAgL|Ch
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-Division-R &2 & Gradient-t Q0| HZASIL|C

L0 232 Gradient 21Z HO| HHSHA & OFO|Ho Mz E FolgLct & oHAM=
Gradient®] 2IZ M2 Attractor PointQ} Z}& 712 BIATMXIQ AHE|, &, A B OfO| =
o HZ(0)7} Z/OfOF TtL|C} EICHZ L1 232 Gradiente| 2E2ZF HO| EFSIAH E OfO|H
of Mz & o|0|5tH O|= Attractor Pointet 7bY M EAJGX|Ql AHE|, =, OpX|S} OFO[& 2
M= (99)E 2lojgL Lt

Gradient ZAZZHEQO| t-Ql& AN} /2 GradientE
Hel ¢ 2l2E O XA YU 22E ol Z 4t
L|C}.

-Create Shader ZAZHEE MMBtL|Ct.(Vector/ Color/ Create Shader)

‘Gradient &2 Shader-Kd 20| HZASHL|Ct

Shader AZHE= & 74| 4 ®E 7X|2 USLICHL Oofei= 2 &3 ©o| 74Xl 4
LI

Kd: Diffuse ColorE ATL|Ct ObjectO| HIELO| £|= MO Z M 2t RGB ZH(0-255)0 <8l
Mol gLt

Ks: Speculer HighlightE Md3sl0{ Or&7IX|2 RGB Ztof| 2|8 Mo| &l L|Ct.

Ke: Shader's self illumination AMArS MXSHL|LC}.

T E¥EE 4™

S: jEe ZEE dF L

Gradient IHEIQ| 9|8l Zt2to| MXI=0| HIEAME JIE = QT E Gradient SliderE Diffuse
YO0 AZAGL|CE Slider ALO|o| 2IM FE O|SA|7|7L} Gradiente] T{ES HFRLLD At
= HELZM MY HalE 71HE = ASLICH

= OMO|M= Spectrum IfEHZS ArEeLICH

-Custom Preview HAEHEE 2/dBtL|Ct.(Params/ Special/ Custom Preview)

Scale-G =Z3-& Custom Preview-G 0| HZAsHL|C}

-Shader-S &2 & Custom Preview-S 20| HZASHL|CH

Scale AZHEE QEZ ZE2I5t &, Previews HL|LC}

X 27X e ItHE E310 of2je| azlut 0| Attractor PointE Rhino HEXXE AMQ A 22
OB zt ARISO| ATt 7|7} MBI HE U 4 ULLICH
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IVl Cuevell &5

Curvee 7|5}StH Q1 Objecto|B22 O2{%t 7|5=H
Olg{st Zt&2 CurveE WESHAHL EAE|=0H ALEE
o 2O RIXE X en, o, of & FZtel AH2|7t 0
AYL|CE AZ 20| ZCHH Curves T3l CurveZt gLCH ESH HE o
Control PointE 7tX|A| k[=0 EE& Control it 3K A0M 22 HHO| [X[5HA =
C}H O] Curve= ™WMO| CurveZ} =lL|LC

Curve2| O 542 Curve TAHO| LFSIAH HEE|Z7|E HX|TF B £40| Curve THE
a0 =gt A2 OtELIC CrA] 2o HHAEE2 S8t Curved| ANM= SLSHAD, H
M Vectorgh= %*o*% SY%t Curve YOIME CHE 4SS 7HE 7t JASLICH

EXS

o Offt S 2 S Cuneof Rt Rob <+ SIS

X|Z2MtX| Lines, Circle, Ellipses, Arcs 2 Z2 GrasshopperQ| 7|2X Q1 HEZHEQ CH3| O
OF7| &Lt
/ Jr @ > 4 NS LL%O
Line Polyline Circle Ellipse Arc Nurbs curve Poly curve
Grasshoppere _E3,_F RhinoQ| Curve §&(Nurbs Curve/ Poly Curve)g HTSH?| 2ot E2
20 QUELICE O F Spline AXZHEE A&7 9o HA Y&l MS0| EagL Lt

6742 HO| x, y BELO F0 ASLICE 4+ 2 IHOA 22 0[F0] Mol O|F=A=
Grasshopper HZAst= =AMet Z&L|Ct

For plugin version 0.6.007 76



cv b E

Point AZHEJ} o] 7§2| Curve HIZH EQ} AALD O JAGSL|CE 2t2o| Curve HEHE
= 2t7| CtE HEfO| CurveE MMTL|CE M Grasshopper 42| Point HEHEOQ Rhino
I

gl dsS dagLt

Ol #dl, Point ZXZHEE QEZ Z &gt £, Set Multiple PointE {1E45}0{ Rhino &2
6712 HE O|F2 =Athz MHYLICh. dEists =0 2s izt AZM0] 2& 20|
I 9F NSO AHE HA Gshopper= SOHEUCk 6ol BEE O 2o

A) Nurbs Curve(Curve/ Spline/ Curve)

Non-Uniform Rational Basic Spline EE= Nurbs Curve= RhinoO|A 73 7153 0§ 7HK|
Curve % SILIRL|CE Control Point 20| =672 &) Nurbs Curves Degree(S&
Knot-Vector(Of &, Z4l-Vector), Weight(24)) St &2 £40| QUAELICH Nurbse| O|Z0
CHof M= B2 MEa =250 EHEO oLt A2s 32 =22 gLt
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Nurbs Curve-V Y82 ZHEE ZQEE FoL|Ch Rhino &2 HE 2T MESIo AH
2 & U1, Grasshopper 9| L2 HAEHEZRH FAL2 s YHE == ASU
Ct. Nurbs Curve-D 22 Curvel| HQE ZA™ETLICE Curvel| HQ= 11 118 =Z=gtst 1
OlM 117tX|e| “E==YLICt Curvel| #He|l= 22| HEE ZQIEJ} Curvelf DXz FHH
o HIE ZHESLICE HRIt 25 F&o| H A AHBLYC

CtZ HIO|£2 David Ruttenol RhinoA3EE 1010 ZFSIAen, Helo e SHEQ

e HoE dmE o+ ASHCH
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He| 3} Z4of| 2 NurbsCurve Vector
Hel-1
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=

=9
2

Hl H
o ro
Im |m
o lo
nz
bl
(@]

4
=

ook
[l
lo9

do Th % g

23 3

njn

(m

MIHES SLHM HE
2Hef L C
] B0 A8,

2N H

s}
!

0 dojju
)

rlot
ok

}Z1 Rhino NurbsCurve?2| 7|&

ol fIX7F §55H7| dE
MK ™ Curvel 7HEE =

& o3 W,

-

DEE ooy & Y oE| 2 M K orlot o

1
S

- dojne 2 pA
rlo
N

)
=
5
(@]
Yel
=2

M 7lgXezEe 7tSORRIT

I
7}X]= Nurbs Curve= %tz

\J

1
(8,1

o Joliw 91
il
|0
n
e
+
0E
0
N
rx
for

o
2

0
N

He| CurveL|Ct. Rhino= H
S1I7ER] 22ty = Aol HEE =

Of Curve0f OJX|= Sl H7t

M dorr
N
13
(o)

A0 &L |m 40 © pE (> of Ho rlot oE|HL O LA
Hu o nmin
Al
>
I
4
I
i)
Ho
(@)

C
2
(0]
i
0%
0x
Of

Ol MOl Al ==Xt Slider& Curve-D =0

2 AZDL0] Nurbs Curvel| B ZFSIASLCH

Sliderg zt92 SXO|B 2t HEE EOIEJ} Curved| DIXIE YF2AS MTE + UL
Ch. Nurbs Curve-P Q32 CurveZ} &tal Z{Q17} g2l Z{QI7IE ZAM™SHL|C} Falsezte <&l
M8 MagUCH M e 53 e MpHoR ¥ 4

Nurbs CurveE, Truegt2 25l HIxM32 A
A% C =82 M0 CurveE, L &5
WS LIEFRLICE (CurveZt 6719 ZHE
domain FHS H-gLLIC)

0

=32 CurveQ| Z0| Zt2, D 3 Curvel| domain
E ZQE=z HSORICIH 00| 67HX|0] siEdst=

B)Interpolated Curve(Curve/ Spline/Interpolate)
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Interpolated Curve= Nurbs Curvel2te X2 H50| CHELICH 0| Curves HEE ZOQIE
_2 X||_|.EI:|A-| AHMEI [_||:|-_

Nurbs Curves SH3 M2 XILLES BrEE 20| of&LCh AX/0f 220 HES ol
BEL 22 he HE Yyt

ES z=Zottd s £ BES X[Lh= Nurbs CurveE ZEE=
V-@l2842 Nurbs CurveQt OptH7FX|E2 30| MES QtL|Ct Interpolated CurveOj A=
Kp2off &2lo] Curves HES XIUA El=0l, Nurbs CurveOM HEE EQEE X|LIE
g St= Y
D(Degree;H®()-23 EDSH Nurbs Curve?l ZELICL 8Lt 240t 7ts3tEE #P-29
Interpolated CurveZE MMsl= Z{e 2753 CH P-Q13H 2 Curvel| Etgln} Elg

3 M 7ol =3 B2 Nurbso| 22t sYLICL M 7Hel =382 HEE2| Curve Object
of AN SEHoZ A O L|Ct

-

He w12 MEELC

rir

QH|E0{ Xl Curve

O|E0|= EFst HEOZX Curves EE CHE Interpolate Curved X|LpX| Qb&LICH 3 Jf
X| XOIE HLlstiles ZE £40| gL Ch HEOZ Curve HEHEE J|2H2E H
2|7} 021 Nurbs Curve, 22 Z2|2}Qd} Z& CurveE MAMSELICE O] Curves angle
threshold2t= U &40 RJU=0| angle thresholdO M Ho|&El 2= O|&2Z CurveZt &
El= 22 FoMe= o] T ¢Z0| RE2 HZA=Z BELCL Ol HZEE= Z =2t
F e HEE MAMESO| Wdsts A4 T 2 A0 180=F M 4o ¢
Ch A-Y30l= =X} S2f0[E7F HAEIOAM =Xt B0 [HE Curvel| BISIE & =+
LIC}. angle threshold®| ZtZ=L= Radian FtQZ Q2iL|0{OF 3, OFOIME HHE

Radian@ & H3lsl= B30| ZE| 0 QUESL L)

(e]]
=
o

N ¥0 o 0% rQ
mo oy T rlo my
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D)Z2|2t2l Curve(Curve/ Spline/ Polyline)
Zd|2}Q! Curves= OFOFE Rhinod|| &=X{St= Curve 0| 7% &

LICE Z2[2tQl Curve= 2tQ) MOAHERZ THSO0E =& UL, EL|
H =k o, #He-129 Nurbs Curve2 &= THEOIE == QU7| [f

JI2Fez FZ|2tel2 Fo| Higa sYeLch RS Xpo|E2 =
Of =AS Rojoks HYLIL UM A
Ct. Ee2[2tQl Curves & ZHLE 3 O

g dE

(0]
g 1.
“_I—‘
_Q_F‘—O
rZ
C
> o
™ n
H o~
EE
Im <
D
_O|r
ru}tl_"H
E
|_D_l_
b &
ne o
9_9
ﬁ&
M — o

Curvets
L|C}.
i =y

-

e 7
—

°_F<r|
i

_O| &
=
Zt
HA

FEA
CH3 o

|ru ru|0

A7 3St= Boolean H¢
A

o
2
=2
—

rr mg
m

a
=

t

OI-I-_I
-

x|
Efe| CurveE ALERLICEH

o

u: od o

| Curve 11 ApA[Of SH St
f
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E)Z 2|0t (Curve/ Spline/ Poly Arc)

Z2lot3= Z2(2telt Aol S agiLr Mol MAHE CHd ofF HEjel M2
= of3et £E

ZF =
HA A —
e 442 & A=F AHsH2=z2 AuUEof d
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10.1 Curve EAMstH

Location

DeA3Z Ejon

Example

Curve/ Analysis/
Center

sEo|Lt AS9)

L|C}.

SXET FHES B

Curve/ Analysis/
Closed

CurveZt BS QUEX| 22 F7

7NQIR| HAE gL Ch

Jad
o
%
2

Curve/ Analysis/
Closest ™

sUgel 58 H2=258H Curved| 7t
itz He&  HOTYUChS oM

CurveOf 7}%t
LICh)

Curve/ Analysis/ End
A

CurveQ| A|XtE 1} BHEES FE3hL|CL

Curve/ Analysis/
Explode

CurveE MITHEQ JEoZE Z2E|gtd H
LICt. CurveS2| QtO|M ZHIZHE
CurveE E2|8f'HL|C}

Curve/ Utility/ Join
Curve

\J

mo or

t

Z

kS Curve M|IHEESS SHIS}

Lct.

2

mot rot

Curve/ Analysis/
Length

Curveo| Z0|2 ZHBLIC

ol

Curve/ Division/
Divide Curve

CurveE =

ne
_(3_}
N
N
lo
Hu
=)
oln
AL
_(31—
-
il

KIS

Curve/ Division/
Divide Distance

+ Curve MO|E DOJ2| 28T 72| ge=z
L L C

Curve/ Division/
Divide Length

o| 2| M1HEQ9|
CurveE LigLICt

M S
—_

23 20| ez

Curve/ Utility/ Filp

Curve 7}0|E 2ME AIE3}0 Curveo| &t
g2 HbE L

Curve/ Utility/ Offset

X™MEl HE| 92 CurveE QA i
Ct.

Curve/ Utility/ Fillet

Moo=l HIX|E ZtoZ Curvel| UItZR
2Me|E ZAgLc
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Curve/ Utility/ Project

(8tLtS| Brep2 Rhinof| Z2|SurfaceX &
oz JHel HOo|l ENMT MEZHM YUY
Ct)Brep Q|2 CurveE S HHL|CL

Intersect/ Region/
Split sith Brep(s)

StL =22 02| 7i9| Brep=Z& CurveE £
F

Intersect/ Region/
Trim with Brep(s)

E#(OI-E)Q
Al =T

ELIC

Intersect/ Trim with
Region(s)

CurveZ dtL} =
2ISHL|C}. CurveE 9
(@2 2HE

HLICE

Intersect/ Boolean/
Region Union

£ ol 2Kt WEOR T3 CurveS
4 93 Ze WHE B CuveSS A

Mgtk ool HE OHEIER| LT

>\|

Intersect/ Boolean/
Region Intersection

Intersect/ Boolean/
Region Difference

Hel 2kt B Curves AtO[OfA Lt
FEZol(nASHA| = £2) 2= 2tel

HtorLct.

mo rm 4n
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T & BH 32 dEnet 22 R Ui 7|2MH mH(Surface) B 2/0f Rhinoz 353 &
2 28 EtYE JHX2 A=, OlF T 71 R8% EM2 Nurbs EHYLICE

Ho| YEf= Nurbs Ho=Z LIEIHLHOE == U204, Rhinol|

QIL|Ct. Nurbs EHL J1&t 98317 20| Nurbs EHO| Cisto] SMMo=z

728l HY
O[OF7| Btl= LIL.

Sphere primitive Cylinder primitive Flane primitive Cone prtmite
{Plane; Radius} {Plane; Radius; Height]} {Plane; Width; Height} {Plane; Radius; Height}

Nurbs Surface= Nurbs CurveQ} H|==st &M E J7IX|10 QJASL|CH 22 LS HE, H
M, B, I8 &8 Aust7| s Aot gLt R 7KK =0 == X0|F0| A& T
OlE =0{, Nurbs Curvex TN Vector(EIHE e H
Nurbs Surface= ® M Vector(-2Het MM HH(EMNME)Z 7K JSL|CE O]l= Nurbs
Curves ZHSI= k0| gl=0| H|3] Nurbs Surface= e[| #eko| g

e B= Curvelt B0 S{FSIH O|2{Sh A0l =3l of gfL|Ct.

Nurbs Surface@| A0 & 7tX| gtsko| =X|EFL|Cl. O|= Nurbs SurfaceZ7} 7|EXo =2
vES THA|= ARZfEel a2 1 Q7| WYL &F olgg weko| ¢
H 7.

S |
o —_ O
HO|7]= SHX|T, o|2{gh HetdE At A2 Nurbs SurfaceE HAEESH=0H FEU

— o

Grasshopper= Nurbs SurfaceE CtRE= HH#0| RhinoQt H|=BtL|Ct Ol £ ZE=ZTQ|
Z2 dFXZ 7HX|n HE MMSI7| MLt d2{Lt Grasshopper= Rhinoo| HEZEE
S5 HE BHHHSH| 200|243t O|F 2 GrasshopperOf| Al bakeE d}X| 1= Rhino &
ZEOAM BHE MEY & Q= AYLCH) YT Mash 270| Grasshopper HM4EZEE =0
7| fIoiM RA 28E0] ASLIC Grasshopper®Al TS0 HS2 Bt Z10[ N EO[X|
OF bakeE &3 Rhino Moz Fotk|M =2 Mash 8HE #1 U232 2 = USHCH

Grasshopper= TZ & 7tX| Aoz CHELICL R HRE= 0|0 =2|3tR/}A=0|, Nurbs
SurfaceE &dff 0|1, YENoz RE M 2MO| AXHES2(UNZS FotHLL FES A
oF St =

ASEALE St=) Nurbs SurfaceOf| M AR 7bsELICE 28 B2 CHRs A Lot
S A g HEOoR st oLt ol & | L& |
fLESHH oot HEE FHet Ze oA @ AHEX| @7 HEYUCH

[ LS
McNeelAte] 7HAS2 HAE(ZE[E Object) 2XE CHE =+ Ue F BN LEE HS

o
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>
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©

©
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-
iie]
i)
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i
N
-
2al
e
mjo

Ot

p——
1x
e

| £2|E Object 22 RhinoQ| E2| SurfaceQ} Z2 BtAloz A4zt
&L|Ch Ool= ©+AE| Nurbs Surface®| Zsho|X|TF E+Q Nurbs Surface?t O|2Ato
2t =0 gtell Brep2 F/HE ZSLICh BrepOl & 7§2| Nurbs Surface2 O|F0f
D=2 SOl Surface —E—&", £2 BrepME O3 At 7t58tL|CH (2& Surface £4
Ol BrepOiiAl At§ 7H5%H 42 ObELICH) Ol Grasshopper?t Lj X el #igto| =2|8 7
A2 U7 o elatsfor Bhe @ EIX{o| Brep2 Yt BT
Grasshoppere= AFSHOZ Brepg O 7o HHOZ EjsiA QA Jt5317| M2 L CH
Ol= =XIet M AMTE Vector, 32F 2 S0z &L CT.

Ch=dh 22 Of dot R EMELCH

e

o M

$2

=]

-1l

MW

_l
S mn [0 4n 32

A
ST
=
-

-‘Curve — Number(CurveQ| Z0|E F&ETL|LC})
-Curve — Interval(CurveQ| EH21& F=3!

Surface — Interval2D(B9| u, VEHQIS FET H_| CL)

String — Number(2XtES H7tetL|Ct)

JInterval2D — Number(2X}2! IntervalO] OtE= @O HO|E At CL)

O B2 As gl 2271 AR, 2o g%z H il oHE ofsists Hols &
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m
-

HEESE 7|20 3t £ 0|00, David Fano(Design Reform)of 2|sf
O &L|CE O] Of|X|0fAl= Sweep 2Rail, Surface Offset, Surface Division ZHIL'HEOQ
CtE ZAYULICE A& A Surface Connect. 3dm (Source File Folden)& GL|LC}L. O
Ool= 37§2] Curve(272| Rail Curve®l 3t 7§2| EtHCurve)?t Q&L|LC}.

278

ne ot nn oo

_I'T'_l

Note: 2t =l mto| Mo|= Surface Connect.ghxE EZx=otL|CY.
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Ho| IUS BrEL #A:

Sweep 2Rail ZEXHEE MMstL|Cl(Surface/ Freeform/ Sweet 2 Rail)
Sweep 2Rail-R1 =0 @EZ% ZE/St T Set one CurveE MEHTHL|LCY.
A W Rail CurveE MEHT!

Sweep 2Rail-R2 0| @EX% ZE/S T Set one CurveE MEHTIHL|LCY.
EHHCurveE AEHSLICE

=HZ2 MEE[QCHH &= 742 2| Curve ALO|Of MEE DOl 2 AYL|Ct
Surface Offset HEZHEE AMMBL|C}(Surface/ Freeform/ Offset)
Sweep 2Rail-S E& & Offset-S 20| AZASL|LC}.

‘Numeric Sliderg§ MetL|Ct.(Params/ Special/ Slider)

Slider 2% S23t = Cteqt 20| MFeL|ct:

O|Z: Surface Offset

—~

(¢}

o

o Slider §¥: Floating ™

o XA Zk 0,0

o X|CH ZF: 10,0

o ZAut £k 10,0

SliderE Surface Offset-D 20| HZABHL|CT

Mz2 B0l 1025 EO{MA dd & ZAOo| HYL|C}

-Divide Surface ZEHE 27| E 4d3tL|Ct.(Surface/ Utility/ Divide Surface)

Sweep 2Rail-S =232 A HHH| Divide Surface-S 0| HAztL|LC}.

2o S0l W ViR Sweep Surface @[O0 LIEFLEA| E[X, u, vEIR 25 100] 7|2 (0
H Ol BE 24 Y282 10702 LhsUCh u, viEere| HE 22 HZA A0= iso CurveE
2A ELCt

-Surface Offset-S =&=-2 Divide Surface-S Q=0 HZAgeHL|LC}.

M2 80| & BIW Surface ¢{0f -d&L|Ct

‘Numeric Slider 270/ & 4443t L|Ct.(Params/ Special/ Slider)

M
o
AR Slider0f] 2% 8ot = Ch31h 20| 284
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O|Z: U Divisions

Slider §4&: Integers

XA g 00

X|CH Zt: 100,0

Aut gk 150

AR Sliderdf| REZ &/t
O|Z: V Divisions

ot
inl
gjo
i=
N
©
nx
o
o
i
Iul

Slider §¥: Integers
XA ZE 0,0

Z|CH Zr: 100,0
Ant gk 250

U Division SliderZE

OOOOO_l'I.IOOOOO
N N N

o

| —
N

‘V Division Slider& 5 7l|9| Divide Surface-V Ql&84s0|| HZATHL|C}
23}

S Jjol Sliders B 20| A48 FOBLLL £ o B BE SUs 9| u, vEY I
+2 7HNn gooz 22l § 189 MES 11z AFs0 U, RS AHsE MS
g 22 + asun

A EHR Divide Surface—P EEH,; Line-A /0] AZATL|CE.
oy

-LZ A Divide Surface-P 2 & Line-B 20 HATHL|Ct
dHo| M50| & B AHE A= A8 £ = USUCLH Oz BA=Z 4 dSoA =X

= -

g =ofgLct
-Pipe ZHEZHEE MMetL|Ct.(Surface/ Freeform/ Pipe)
‘Line-L =32 Pipe-C Q30| AZASHL|C}

‘Numeric Sliderg A4 atL|C}t.(Params/ Special/ Slider)
Slider0f| 2 EZ Z&ot = ChZat 20| ¥t
o O|&: Pipe Radius

o Slier §¥: Floating H

o XA gk 00

o X|Cj 2k 2,0

o ZAut gk 0,75

-Pipe Radius Slider& Pipe-R €210 AATIL|LC}.
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112 g2l =3 (Tool)

McNeel2 Z|Z0f f2d =+et= 2% Rhino E2{102s USASHCLL 0] 222

FO|Z 3 2o ¥t X2HEZE B ESt=H 2QICE Grasshopper HA| 0]2{gh 7|S5S
2 = A2, ofH OHMME HE OfEA L+ £ XNQHEZ[E LHFO{T Hof by
g & + USKXE Lot

http://en.wiki.mcneel.com/default.aspx/PanelingTools.html.

hsai

[Pattern Goometry |
g 2

g =70 Cigt HS XMt HE= O 23 E gL o)
http://en.wiki.mcneel.com/default.aspx/McNeel/PanelingTool.html.
Ofgf= XMEZ I{HEFHEES HY )2 1T Lo HL0 A HiEst= H

ol YLCt.

Note: 2Hd =l MO|E HEE{H Paneling Tool.ghxE & Z=gfL|C}.

BIES OE7| 310 EZEQ AF2E & CurveZt ZQTHLICE. RhinoOAl  panel
tool_base.3dm mts FL|Ch 2| F HE T=7| I3 4742 Efa0] Bt
Curve AEHEE MMBtL|Ct.(Params/ Geometry/ Curve)

|

— ood
Curve ZEZHEO 2EZ 223t 5, Set Multiple CurvesE MEHSHL|LC}
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74 ot Z ol EtRL 2 RE A|XSHY MEtol EfY o=z MENSIL|CEL

ME 242 5 AEE B

MO| O X0 AR Z0| Rhino ObjectE Grasshopper?| Objectd] HZASIASLICT
Loft HZHEE AMMBL|CL(Surface/ Freeform/ Loft)

‘Curve E2HZ Loft-S Y0 HZAgL|CL

Loft-0 YBOIN 2EZ 22 Al Rhino?| ZEZE B HolM 2TE M2 B + UL
Ltk 2 oMol ZR0ls BE S Default 202 SHBLICL =30 0 SN2 OF

o e HeLct

*Z=7F 1IPH: Grasshopper M0A= S HEOX ZEZE ©
=
[

(@]

| L2227t FIERA=X0f

r

S5t & == YUEUCEL 2 oMo 4%, Bo| WRE s F=A €A =JASLICE 22iM
Fip ZZHEE ALE5Y ol weg FE7|=2 Lot

SEX|T Hol "ol CisiM = =Hilg = gletz UE0 XM EZ|l EHS0| Adst= &
et gtofol Hek(U Rz ol Hig) = HIZ [0 UCHH, Flip HAEHEE AHIEMN &
HE side = A&HTt

Flip ZZHEZ M M| C}(Surface/ Utility/ Flip)

Loft-L =3Z Flip-S Yo AZgL|Ct

Surface AZHEE M3t Ct.(Params/ Geometry/ Surface)

‘Flip-S &2 & Surface AXHE's Q0| HZATL|C}

Surface HEZHEE QE2ZXZ Z 25t 3, Reparameterized| HIE TrL|C}

oAxf 2|7t BE Ho| =Ojel Y R 0FH Tl X fTto| siEste ZhAME 2t
-RhinoOj| A DistanceE Edff 942 4= Q= ZHS X1 ASL|CH X2 L2|= Rhino0j|A]
EtO| QX =HEE Solf HOtEX| TH 2Fo =0|E - = U0 HO| Z[&HTHof s
Yot =OQl 22 HY ofX|7F ASL|Ct Btef eEo FHO| = Q10| 00 A|EfsH 1
2 Elts dOiHQ Zo[2tH, = 02 | StEhel =0Ql gfoj1 12 ZE[AEe| =Ml Zio|
2t 2Eo| MMHQ =0| ¢t0] dMFe=z UO7L £[EH O] HE HEESHI|0 8ol A
YLICE Ol= OrF &2%h 1780 O] 10| gioj= HE F&oHA s = glg ALY
C}.

Reparameterize= 22| HR|E 7HX|= Mol BHE 00AM AR 12 Eli= HOA
o ool gtez MehetL|Ch

Proyvmwy

S u rf B o Puriios massayms 1
[

Bumceeriace *
ﬁ e :

-?] REns s o

&

2709 =X td HAZHEE MMotL|Ct.(Scalar/ Interval/Divide Interval2)
HE L7010 oA HeIE 2™t

=
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-Divide Interval ZHEHEO| -/ =
o|-|__||:|-_
SOl +HES =AM IntervalZ F7hefL| L

o

712 /22 Interval2 u{0.0 ~ 0.0} vi{0.0 ~ 0.0} HO| EL|Ct SFX|Tt L2

35| QIO ~ 1}0| WRBLICL

o o —

ul|  #4S 102 M™etLCt.

-v9| e 7){% 1002 A-II-iol'I_ll:I-.

Interval® value manager |55 S|
0 Q 4 4 El Mizc
B w:i0.0 To 1.0} v:{0.0 To - it
B Properties
2 U Domain
UEnd 1
Ut (1]
El U Propertics
tsinereaung True
lNamnakzed True
El ¥V Domain
VEnd 1
Wiart 1]
El V Propeities
Increasing True
h¥emaliad T
HArea
Sgned area of 20 domain
ok |[ Cowa |

Interval 282 9o O80 22 AYLICE OKE =8 S #AMLtZL
O|H| OFRAE Divide Interval-I 23 B0 22|H u, v 5 &3k BE 7t20| 0
AE & & YUELILE O|= Reparameterize A[ZI HO| Interval, 0~11} S LSH 4
&= 79| Numeric SliderE 4/4stL|Ct.(Params/ Special/ Slider)

A BN SliderE EZE 2ot 2, O3t 20| e ot

O|Z: U Interval

Slider §¥: Integers

XA gk 5.0

x|CH Zr: 30.0

Aut gk 100
EHE Sliderg 22
o O|&: V Interval

O O O O O

i

=Zas
= 25t

{ot
inl
oo
l_'__l
my!
o
nx
ox
o
i
Inl

o Slider §¥: Integers
|_I_ HA 5.0
¢|EH ¥ 30.0
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l= u v

~12
640l

K=}
=

rx
12

273

ELLES

n
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Zf 10.0
‘U Interval Slider&
‘V Interval Slider&

o 4dx

Surface Box ZAZHEE MMBtL|C}.(Xform/ Morph/ Surface

=2

==

Surface AZHE

-Divide Interval-S =

-Curve, Loft, Surfaceg QEZXZ ZEIS}0] PreviewE

Divide Interval-U Q240 AHAZASHL|LC}

Divide Interval-V 20| HZAsL|Ct.

Box)
Surface Box-D =0 AZTL|CL
Surface Box-D =0 AZAgrL|C}.
s

=2
=
2

;-—Sgancfrm Pangl

Mullion

ol (3{a 2N

2ge HE & 742l Sliderg &3 100742 {2z Li+ASL L O[N7X| et A=
SOtEM, A HMZ 0~17tX| siESt= IntervalE M MSIRICO, Ol HHol FHOl 0~11f
st

1 Ct2 1 Interval& u, vtsto 2 ZEZHOJWA LIRS, Ol & 100749| Interval ¥
= ddot AYL Lt SliderE SXULEMN TH HE R 72| IntervalZ2 Ltz ZQ17H0f Cf
ot o7t 7hsgL ot

OlM B2 &Al Sl XD E2| IjEHO| CHs{ 5L Tt Rhino MY o= =% Al
AHS HASE &~ Q1S AQLICH /=2 AAHIL spandrel panel, mullion, glazing panel
2 FEEY JEHCLE R2= Ol O] X|*HEZ| H{EHE AFESIY 7|E0 HdE T {0
Of EHE HigY AYL|Ct

Geometry AEZHEE MBI Ct(Params/ Geometry/ Geometry)

-Geometry AEHEE Q2% Z =I5t 5, Ser Multiple GeometriesE MEHSHL|C}.

-spandrel panel, mullion, glazing panelZ Rhino S X EO0|A MEHSHL|LC}

2= AHE et 2, AEHE +SLCL

‘Bounding Box AXHAEE M-dstL|Ct(Surface/ Primitive/ Bounding Box)

-Geometry ZAEHE ZE3& Bounding Box-C /20| HZATHL|Ct

Bounding Box ZZHEE At83t= 271X 0|{ 7t =0, AW Z Bounding Box AZHE
= XM EzZ|l MEHO| O0|(FH)E 2o s&UCLE O oH<e 2% 22 XM EZ
2 Cheot HfA0E2 HAXoz 0§ € = ALy R7IHY XM EZ WES
A& o 7Hjt1I°I =0|E 7| 032 %k 42 UAYS AYLLE OlH= XHEE|
o{&o| 0| {2 Surface Box HEHEQS| Y gto2 AET AYLICH
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= HR 0|8 = Bounding BoxZ Z=& Z0| CtE Box Morph ZIZHAEOQ| Reference 42
2 A8 A017| WE YL C

‘Bounding Box HEHEQ| U-YUHZ EZX Z&3t F, Boolean gf2 TrueZ M7JTrL|Ch
Of 22 Truez 2Fdsl= A2 o 74| Brep AME Sl T StLte| Bounding BoxE 4
dst| flgtez Z% YL

-Box HEHEE M/ dgtL|Ct (Surface/ Analysis/ Box ZAZHE)

‘Bounding Box-B 3 Box ZAZHE-B 0| AZATL|LCL.

‘Box AEWHE-Z £22 Surface Box-B 20| HZEHL|C}.

‘Box Morph HAEZHEE MM3tL|Ct.(Xform/ Morph/ Box Morph)

-Pattern Geometry =& & Box Morph-G 0| HZATHL| T}

-‘Bounding Box-B &3 2 Box Morph-R &0 AZTtL|C}.

-Surface Box-B &2 & Box Morph-T =0 HZADL|CT

‘Morph Box ZAZHEE QEZ Z=2Ist &, Data matching2 Cross Reference2 M- aHL|
C}.

Surface Box HAEZHEE QEZ ZE3t 5, PreviewsS HL|LC|L

HelstAtH, XM ER| IfHES Morph Box AEHEON UHSIYUSLICE O[ZN OfFH X2
HEsl HES =Xso WA AATE HolssLch 1 Cte XeHEl HEHoRE
B MMEl Bounding BoxE #ZX XM EZ|E AIRSIY =0, O|2ZN XQHEZ I{EHE 3
Mstn Qe JHEo| ObjectE0| tLES| Object2 QAR T Qo QX 4+ Y2 MY

3
uju

StlELCh

a2|a OpX|gtez 10074 2 E #HAE JHEe HE XU EZE YHY Eez 4
FotgLth 2 1780 MUz TAZUACHH, O/N X2HEZ W{EHS +35tAHLL u, v
e TEY22N THHQ ALEO| OfFA Heist=X] & & UAS AYLCE

For plugin version 0.6.007 94



22l Ol ONE Sotd DAEE IHEE ot= Y- s LOtEASLICE OfH Off K|
= M CHE OlAet Bt 2HgE Sl #x2He tiad d2ls 2E B 20 ddst=
YES Lot= AYLILt Surface DiadZ|E.3dmE RhinoO|Af GLICE ot Lo A= FE
ol FALQ! CurveE O|83I0 ZZE HZ ddz AYLCH

Note: 2t =l Ho| WS E2{M Surface Diallz2|E.ghxE &txTHL|CL.

ﬁ%‘ﬁ%ﬂ
CAVANRVAR S
RN

ol Mg tEE &=A:

2719 Curve HAEHEE ZdBtL|Ct.(Params/ Geometry/ Curve)

R R Curve HEZHEES QEF 20 2, 0|§2 "®8 Crvl"Z HiEL|CH
U Crvl HEHEE QEZR ZEol 2, Set One CurveE ME4THL|LCE
‘Rhino HFZE A9 3t CurveE MEHTHL|CE

SHTY Curve HEUES O2% 223 2, 022 "Y3 Cn2'2 HHELICE
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O3 Crv2 HEHEE Q2% Z2Ist &, Set One CurveE MEHSHL|CE

Loft AZHEE M MTtL|C}(Surface/ Freeform/ Loft)

U Crvl HEHEE Loft Y-S Yo AZLLCH

Shift 7|8 =8 MMz, Y Cnv2 HEHEE Lloft Y-S YHo| AZgL T}

T 7l Curve ALO|Of BHO| ddES & + ASH LT

Surface AZxHEE M Md3tL|Ct.(Params/ Geometry/ Surface)

Loft-L &3 Surface ZEZHE Q2o AZAEL Lt

-2712| Dimensional Interval ZEZHEE AMMeL|C}(Scalar/ Interval/ Divide Interval2)

Ho| oMot sYUSHA HE 2dg AYULCH O|F 2o B 2Lo=zM, u VISR

IntervalS A4 M BHL| L.

Surface AEZHE E=Z Divide Interval-I 20| HZAgL|LCt
Sliderg 2/dgtL|Ct.(Params/ Special/ Numeric Slider)
SliderE QEZ S&ot 2, Ct31r 20| ¥ LC}:

o O|Z: Surface Division Number

o Slider §¥: Integers

o X gk 0.0

o X|CH Zr: 20.0

o Z4Aut gk 120

SliderE Divide Interval ZZHEOS| u, v 0| HASHL|LC}.
Isotrim HAEXHEE MM stL|Ct.(Surface/ Utility/ Isotrim)
Surface AEZHE ==& Isotrim-S 0| HATrL|CH
-Divide Interval-S =& Isotrim-D 0| HZATHL|LC}.

2
‘Loft, Surface ZEZHEE Q2% ZE2I5t &, PreviewE HL|CH

= T
A Slider0of M =&l 4o tiSsts =& el 28 d4s & &+ USLICH BfLe
ol HZED, = Slider7t 2EZF, A% SO L+

SliderZ} Interval& 9l u, v &
L|

o A AL
N AZ = = USHLCH

u, vZt &2 Sliderdf FZZ 0| AL 22 SILtO| SliderZ u, vifE 25 ZETL L SE8H
OR u, vitg =Xl H Sliderg dfLt O FIpgtL|Ct
Brep ZEHEE % |Ct.(Surface/ Analysis/ Brep ZZHE)

mu

L]
Ol BEHEL BepE ¥ 242 7217 BYOR BAULICE 0 RoIE ¥ 20l 2
2 otLyof thziMo| AHS BHSO{of FLICH
22 Brep ZEWE-B Y0 ALY,

= —

autace Divislon Number

x3HRlel ol mtYol BEe 9 AT LHLILH SiLie] RIE © 2 WS RN
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-Parameter Viewer AEXHEE M/dStL|Ct.(Params/ Special/ Parameter Viewer)
‘Brep AEHE-V £ Parameter Viewer /=0 HASHL|CL.

Parameter ViewerE E3|| Tree StructureZ} ({2 A FME O JA=X & F= JASL|CH
= OlF el ZR0l= 144709 mjA7F EXSIH 2429 mfA0|= 4742 OHIOJEE0| =
SUCh (&e
ZHEHEE O

o =
Slsh Ztzto] ZE BZHO| SIKISHs 474e] BRHO| =AE Lotof

Structure {Paths 144}
path [0:0:0} (N
path (0;0:1} (W
path [0;0:2] (N
‘Bsath [0 3 I

List tem AZEHE 47|E M3t C}(Logic/ List/ List Item)

Brep AEHE-V 22 4719| List Item-L 2 2{s0 HZABL|C}

A OB List ItemQ] i-Q/2d EHo I3t =, Integer g2 092 MAMTrL|LCt

R List ItemQ| i-24E B0 @EZ SE% F, Integer g2 12 AMTHL|CL
0

0Z

to
[
I8
ju
Ju

HA =

zizto| EtS D2 MASH =, 0|2 Explodeds] Mz Ha|giLich Chgoz 2tzto| 23|
BO| /X3t HS0| HlOJE TAMAIN OfEA TAE 0 YK AmSLCH

[e]]
A

W=7t 144710|0, ZtZte] HOf= 4712 £X|H S0 AFLICE) List Item

9l
ot Ztzfo mAofM £FE HOIH s FIof & 7t AsLICh i
I

St
=1

Al B List ltemo| -942) B0] R2Z Z2st 3, Integer 2 22 MHTLICE
Gl BT List ltemo| -242 B0| R2X 22 3, Integer 33 302 ML
List ItemQ| Index =& O0O|AM A|ZtSHA ZH2ZF 1M ZSIHAIZI AE & £ /ASLLCH Ol

N\
N\
1o I
M
il

=l 2 = e 244 £ 144749 Hit B
144740 HOAM 2t2h A Hm, & HRE, M HR 2|0 Yl B temES FEoF AYLICH
2N 4749 tem HAEUHEE 202 A HAM ©E2Q T, F BM HSol T M #HW
HE9 Heg dgl2n Y Bim =9 ol ELCh OfN 2tztel 4 BAFO| M2 22|}
S22 fzd d2lEDiadz= d=2 d4sts M2 Md5tH gL

-2749| Line AZXHEE M M3tL|Ct.(Curve/ Primitive/ Line)

=]
AWM List tem-E =S R #A Line-A =0 AZTL|CL
MR List tem-E 2352 X BN Line-B 20| AZSLICEL

SFRW List Item-E 23S & BIA Line-A 0| AZSLIC,

| HEY List Item-E Z32 & A Line-B 0| AZATL|C}

of7|A Ztztol JE|E7 BY 9lof MNES 2 + ALt

Pipe ZEZHEE M/ dgL|Ct(Surface/ Freeform/ Pipe)

A Y Line-l E22 Pipe-C 20| AZBLICE

Shift 7| & +& M2, & YN Line-L 282 Pipe-C Y0 AAgLICt

mojzo| gtX|FE UEESH| ?I5t0 =X} Sliderg d'd3fA O|F Pipe radiusof A&
L|C}.
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‘Numeric SliderE M stL|C}.(Params/ Special/ Number Slider)
SliderE QEZ &0t 2, Ct31t 20| ¥}
O|E: Pipe Radius
Slider §4¥: Floating ™
: 0.0
: 1.0
: 0.05
-Pipe Radius Slider& Pipe-R /=0 &
Ofx|ato 2 2t2to| 4PointE 0| 230 4PointE
Blo] TS BEe ZES X1 YoM W3 4
M & = Y7 o

-4 Point Surface &

|

o
o
o XA
o
o 4}

£ oE Y

=)
rr

u
o[l

olLC

(=]
HEE MM Ct(Surface/ Freeform/ 4Point Surface)

A EHAY List Item-E Z2 & 4 Point Surface-A 20 HZATHL|CE.
SHAY List ltem-E 3 & 4 Point Surface-B &0 AZATHL|Ct.

M B List Item-E =22 4 Point Surface-C Q&0 HZATHL|LC}.

4| HH® List Item-E =2 4 Point Surface-D Q2of o1ZgrL|C}
4 Point Surface ZEHEQ} Pipe AEZHE 0]Q2Q| PreviewE &L|CH

—_

a0
=
Er

Struciuie (PALhE = [44]
parh (G030} (H = §)
Jparh 030210 iR

OrxgF 222 o] 281 22 AYUEh o] gols o FF B HUMEX &S
A0l REEE AMESh= Ofulof O E ¥Eez He ddsle 280 A5d AYLt
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=
=
D
N
ne
SOt
A

iQ

lo

o
HT
pae)
[>
-
o
r? ot
mjo
I

—

[

e T T T e ey

= SSIE=

£ =0 HSLICh of2iel o[OjX|= o EotA| &
0]

=]

=
ILCL R2[7F FI7HH2z gX|oiof & HEHES2

o

2ot S7to| M J2|E 40| ofEA O|ROX|=X| &
12 F5tA L+A7] M0 iz dg[Es Al &
EZ1} Graph Mapperz2 Zt4nb CHZM J2[EQ] 3UHE =

4m
Hm
n
nQ
=2
x
o
I
10
o
Ay
rx
L

gl=o Folvt 2=l

i
x2Moz EAIFLC

2 E Mol meE H2{™ GrasshopperO Al Uneven Surface Dialz|E.ghxE €0

O™ OfX[olA 22| Divided Interval ZEZHEE Isotrim ZEZHEO HZSIYUSLICE &

oxoM= o HES
Isotrim-D Q&8 @

r
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e
N
o
&b
k1
=
HU
Ho
v
H
s
|m
mujn
o
i

N aYE oFo|SE Lox HEHESS 9502

OlsAlA S¢S SETLC
Interval ZHEHEE(nterval 4702 &l8t=) MdetL|Ct.(Params/ Special/ Graph
Mapper)

-Divide Interval-S =38 Interval AZHE-] Q0| HATHL|LC}.

-Graph Mapper AEZHEE M MBtL|Ct.(Params/ Special/ Graph Mapper)
‘U0-Z3 S Graph Mappere| =0 AZLL|C

Shift 7| £ +& M2 Ul-Z23Z Graph Mapper 230 HZAZL|C
-Graph MapperE 2E2%Z 28/} Graph §&& MEHSIL|CE

Bezier Graph7} O| At=tof| 7t StE HEp MzZtg|X|oh MEH2 ZEXto| F QI L|CL Bezier
HandleZ Graph Mapper AZHEE 0|5

Grapho| Hi¥S =2 =M™} 27| L3l
Hig S Hotsta{n gLt

‘List Length ZEZHEE MMstL|Ct(Logic/ List/ List Length)

‘Ul-=5& List Length-L =0 AZABHL|C.

Split List ZZXHEZS MMSIL|Ct.(Logic/ List/ Split List)

-Graph Mapper £2& Split Listo| L-3 HAZHEQ HZATHL|CE

‘List Length-L =3-& Split List-i 20| HZASrL|C}.

-27112] Dimensional Interval ZEZHEE A MSHL|Ct.(Scalar/ Interval/ Interval 2d)

Split List-A 28 27}2| Dimensional ZEHEO| UO-QI20| AABHL|LC}.

Split List-B =& 272| Dimensional ZEHEO| UL-0| HZABtL LT

-Decomposed Interval®| VOt V19| =248 27|9| Dimensional Interval ZZHE9| VOVl
o 2tz AZBILICE

£ 74e] 2|AEE Graph Mappere| U(THY L) AZSIF2BZ Graph Mapper2|
=3 HHXol= t StLte| 2[AERN0| S ELCH

O] 2|2E&= AN AT 144749 UOO| sl dt= ™

Aot 144719 Ul0| s{{Est= 52 MatA E—1.=. LICt. &2t Graph Mapperz2 & 749
CHE 2|2ES Me[RX| T, 7‘51* 7Ho| CtE 2|AEE ZQZ st22 ZANEFOZ Graph
MapperOf| Al Lt2 StLto| 2|AEE & JH2 CHA| LHRO{O0F 2Lt

Split List & Length Item AXZHE = F 79| S = Z|AEQN H 749| ItemO| JUJUE=XE
2ol St 2T 2[AEE AU K= XFoM 22| LT

Uets CH2A VOl CHsAM = Graph MapperS AFE3HA| BiELICt O[X 2 I8 = CiAl
4a74e] ¢t=0| HEEALL, OlH O] gf== O|83HAM 2K+ Intervalof CiA| HZASIY HotE
2X12l IntervalE A/MdstL|LC}.

-271l2| Dimensional Interval-2 =& Isotrim-D &0 HZABILICL. O 20| OfX|
Graph Mapper0f 2|sf Z=HO| 7t53HA =|AELIC

ool YR Bt HH2 ZELICE Graph RHE2 22& = 3¢
CtS COf4M 2| EE M FLCH

2ez OPE Mol 42 Bezier CurveZM =T AlZLCH FolE ¢ 229 O|0jX|=

52
— A= =

mjo
o
2
of
A
o
-
=]
I
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AFEE 27

Grasshopper2| 7|52 VB DotNetO|L} C#Q10{E O| &3l =& 0| ZtsLICE Otote Fefo
= O B2 2050 XgE =k AS AYULICL AFEXIL ddst TE= sSHE UM
E|= Class Template LHO| 2|X|StA &|=0|, O|= DotNet Framework0]| ZE3tE|{ = CLR
HEXO| 28 Assembly2 M HEELICE O|2{ot Assembly= HFEL| 22| 0| HOf
Qlo RhinoE 117| MK |= AEFX|X| Y&L|C.

Grasshoppere| A3 & E HiHE = RhinoQ| DotNet SDKQ| Class & &=0f| HZ0| 7t
sotgl ol2{et Class & gt== E8{02 f&XS0| RhinoE flet E2{122 =7 2/l
AESE7| = B L} Grasshopperes A3 8 Eing AXHEW 20| 7ts3%t DotNet SDKO|

SO BELCL

AAEE HEHEE MEOOF ot=7t AMY BRIt 98 == UK
g =& UAFL|C Grasshopper?t X|JASHX| Qi= 7|58 RSHAL
Tote AT ALRE UE FR0| 23EHE HEHEE M

Wije A3 EE HEHEEZE GrasshopperOf A AtE3SH7| 2%t
| &to =

el
ox
rc 4o

dMet =85S flet 2|I2ETF UgU L
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Scripting Interface

13.1 VB DotNet Script

VB DotNet Script ZEZHE &= Logic YA &S 4= UESLICL X F 7tX| SFo| AHZEH
E7b A=l StLt= Visual Basic, CHE Stib= C#YL|CH o= O B2 S/ 2407t

29b 2 HYULk

Script ZEUES MAS}7| 98] AEUE00|R2S AL C

Ouput string for debugging
and compiling messages

Input parametars

O‘J‘FU' {lafan’leters
scrnpt return vive(s)
|

Jl2Xeor A3HE HZHEE F Jfo| YHM £ Jjo £ 1 JASFUCH MEXt=
O|§2 HIE == AL YHI =29 =Xk O3z =EY 5+ ASHCH
X R SR 243, 2Bl EFYQ| Object
Yo F BRI, ABPM Ol EFRO| Object
out: HEY 7 HAIXE EUs ©
=

N
i
1A
[0 [
LT
in o
=
I
o
1
-
Q
3
3
o
®
N
o
>
s

|[Ct. x, y ParameterE9| O|E& HiE £k

AXN
1, 4N =2 Aol AME XEE += AU Y Parameterd| 22X S8/}
L |

2 0

A =
e HiRE 2 & ASUT
Parameter O|2: 22 3, 0|2 WA 7ts
‘Run time Message: @5 3 A1 HA|X| =0l
-Disconnect and Disconnect All: ¥4 &2
Flatten: GO|E{S the B{EZ gzt
List: &1 OIO|E 7t 2[A~EQIX|, OIHXIE 27

2% hint 4% HoIEle FRE A

=
S |24 22 Objectz ZJE[0f AFHEL ZES T
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£ 87l 41 meXez 25ty fldf Y Ho[He
|-
—

"On"Q & A|ZtE|E= HAI2 OpenNurbsE 9|0|gHL|C}.

¥

Qa' Mo Runtinis massages

q x * D:i e

(_ Y Disconnasct »
LT T R 1
- @ Fatten
— right mouse click
List
Type hink v 7] ot
@ reb.. — Boolean
Integer
| Double
String
DrakeTime
i Coloe
On3dPoint
Cn3dvector
OnPlane
Cnlnberyal
OniForm
|
OpenNURBS types|__| | £
Cnircle
Cndre
CniCurve
Onsurface
| OnBrep
Cnbesh
2 Parameters2 M2l HAZHE HmoME 2|2 + UAZLCHL HxEH
Ex SestH, Yt 2ol MM W0l LE HRE 2 = USULH
O] & A%l 2= ManagergE 11 Parameter 0|22 BHASILD A

FIMHALE MAsts S2 g8 2 + UASLICH
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Bisaiow cliange parameters names

Longest fist

| Cross reference

Q
Q

EyEL

Edit Source... |
delate parameter

I add new parameter

Input: x » I[ 1 ] 0

Inpat: v »
Output: cut » ok J[ ceme |
Cutput: & »

@ e

13.3 =2 Parameters

ool AEXHE MFE SoHAM £ ParameterE HHEStD FIH 52 AK|Ste AO| 7t
LICt. €2 ParameterE1t= L2 Parameter?| E5E MAMHSI= 2 SL|CEH CBHX] &
4rE 0l HAQl Objectz B Ho| FLICt Ofzf 1S £2f Parameters O{EA WS ote
XIE& EOFL|CE "Out” Parameter= ZEQ| @F I CIHZO| CHSH HIA|X| HO|EZ2 A

v& ‘ locked parametes

Preview change paramaters names

Shortest kst
Longest list

Cross reference

o=

Q
A Q

Edit Source... I
delete parameter

I —— add new parameter
Output Manager | I

Input: x ' I G I | Q
Input: y ]
ompuiot b [ ok J[_Cancel |
Output: A b

€ Hep
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[}

3.4 Out Window and Debug Information
g YERs "out"o|2 YoM, LM YEE HOFUCLL Ol EE HY 27 A 31
HoFLICL M8AE ZAEQ HEHEES FES YESS AlAdst & +& ASLICH

-

A _ﬁl ho Runtime messages

@ vep

Yoz O JEA HAX|S0| otLte] HAE HEHERZ ZHTXOM LE |
AZLE AS 2 = USHCEH

daca was collected.

AJEE H=H M E 2TB-E HREEES Y HE 28 ULk =22
Q2% 22¢of Edit sourceS FELCH A3 YE ArHEL £ fEo2 LpEUr)
A: Import

B: Grasshopper_Custom_A3J R E class.
C: Link to Microsoft developer network help on VB.NET.
D: Check box to activate the out of focus feature of A3 EEing ZEZHE.
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double click

ScriptEditor

Al

i
i - Clasa Grasshopper Custom Script

Sub PunSeript (ByVal x ks Object,
Pl sveur coda™

o< rour codex
End Sub

End Cla==s

Byval v As Object)

""“_[ VB NET musouic D

A: Import

Importe= ZE LHOIM AMRSHAH & 2F9 dIYL|Ct CHEE2 DotNET A|AH! ImportO|1
£ 719 Rhino dlilE Q&L|CE. RMA.openNurbs, RMARhino. 0| &2 2 & RhinoQ| X|OE

2|t 7|sES EEL|CE EDH GrasshopperOf MEH AtE7HS3H A=E et L(C

Scriptiditor

Imports SysStem

| Imports System. IO

Imports System.Draving

Imports Syscem.Draving.DrevingzZD
Imports System.Reflection

Imports System.Collections

I Importa System.Collecrion=.Generic
Inports MHicrosoft . VisualBesic

11 Imports EMA.OpenNURES
11 Imports EMA.Rhino
2| | Imports Grasshopper.Kernel.Types

fClass Grasshopper Custom Scripr. ..

1= NET M

B: Grasshopper_Custom_AJ R E class.

Grasshopper_Custom_A3ZE class= AN 2222 Ltg L|Ct
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ScriptEditor

|Clasa Grasshopper Custom 2cript
| #Reglon "menbers” 1
Private app ks MRhinoRApr

Private doc ks MRhinoDoc

HEnd Region

Sub FunScript (ByVal x A= Object, ByWVal y As Object) 2

'Y dyour code>

trr S goar code>

1

[ Makblia K As Eyotom.Cbhjcec
1

|

' End 3ub

|
| #Region "Additional wethocds and Type dezlaraticons™ 3

i
| HEnd Region

| _Enci Class
“'B VB MET on MSDM ol

1. Members: 0|42 F 749 #XE Z=egfLICt Stit= X Rhino appO|f CHE Stlt=
2XA doc®L|C}. Rhino O{E2|#0|M(app)dt CHFHE=(doc) Rhino UtilE Edf
e}

ot
0x
ot
ri

I
CcC

M HEE HZ0| JHsULCH We QoS weh E0|Lt Return g EHEILICH Return
Zte Qobsol AjAH HAlOR Holgin| AFBAHE O WA 4+ gLt

2 RNAZEE: O|H2 FE A3YE FAO|N ALBATL Ao ACS Ysts RYL

C}.

ok

Mg Fotsts 2L

3. Additional methods and §& declarations: &=L}

of2ie| 0= Document absolute tolerancelf| MZ2st= £ 71X #HHES 20FLICHL A B
Document referenceE O|&%tL|C}. & HA|E= tolerance ZS =3 AT LRE L EY Ao
= o g4 BE S AME HOELCL T8 2 HUME £ Xl Z2H0| YL
Ct. 2152 Script Classe| HH II0| LIEE|0f USL|LCH
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0. doe.Absoluteleleranes() = 0.1 .
1. REUTil.Rhinchpp (). ActiveDeoc (). Absoluzslolerance()=0.01 ’

ClClaszs Grush&pper_ﬂustan_ﬂcript
-1 #Region "members”
Private app A3 MRhinodpp
Private doc Az MEhinoDoc

Public HMyOutpul, MyOucputi As System.Object
| #End Region

£l Sub PunScript (ByWal HyInputl As Cbject, ByVal MyInput2 A= Chject)
VY Zgour code>
Dim tol As Double

tol = doc. AbsoluteTolerance()
Print (" doc.lb=>luteTolerance(}] = ® £ tol)

tol = RhUcil.Rhinokpp() .ActiveDoc () .AbsoluteTolerance ()
Primc (" PhUtil.Rhinclkpp () .Activeloc() .ibsolucteTolerance ()=" & col)

e g vour codes
End 3Sub
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Visual Basic DotNET

141 71

VB.NETO| sjM= AEHUWOILt MS Sof B2 YEE 7 + UASUCLL HE2 ZEE &
gt AN 7HY 7|2H el Ao chet 7He YL Ct

142 A9

FEO Jtset B2 Yol FME HItots A2 FELICH AO| BtE ZES HOpLt
"o A ==X A 2 AYLICHL VBNETOM= 2 IZEE ARESHY 1 Fol WES0I
RE 27t 2¥YS SYYLILt GrasshopperOf Al £7F 22 Moo= LIEFHL|CE

143 H

Bz HOIHE e ARO0[2D dZstEH gLtk ChE TR Has52 o TR0
et ChE 3718 7HX2 ASLICH & S0 int32(8+)2] 2= 32HEE HZ2(0A
gEetLct Hayoh ot YolE[H, LHA| IEMAM 1 #Haol WS AMER FESHY
Mg ZtsELLE B x= 4 32HEQl H0|H 27| 2 10YUCh O CHg MEZ2

7

H.
Ha= 2 202 xof CHYRLICE of2f= VB.NETO|A Q| 2& L Ct
Dim x as Int32 = 10

x = 20

Ot BO| AL &= CfE o4t

Dim x as Double = 204
Dim b as Boolean = True
Dim O|& as String = "Joe"

ChEol OldlE M 7HR] B+ At8Y AYUC:
= 5 HEEN ZE oM FHolE Lo
y £ 85 HaEM g8 JHz R0 HEELCH
A 29 YL
of OMl= Ha s &8 =0 Z2E L CL o0 AERO0l, £8 A= HAX|
£ =Q5ts Aol UL
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raloes:

Integer)

Eu.b Funﬁn_r_lpr[h'l.al 3: A=

Pr1nt1"tnlem1rg are y and X valuss:

RELALD €3 y AL WD

)

int input

Point ("y = ™ §
eclare x &5 aa inceger variable
Dim x As int32 = 10
rin 1MLT I vmlw
Prine [("x = ™ g %)
ar ¥ valus o ba shateyver was thera plus= 3 r
o= N o+ Y
Print ("x = ™ & X)
Ammign X To
L= x
End Sub
M 0|52 &7 Yotz = UAEF X|FSHH RETE 97| HofX|1, FTE 10X
LICE 2= AEZHM £E2 ZEE X|Hste LS O =M9 OAZS
Ltz AL ot
144 223t ¥
FE2 VBNET.OM 2 o= Fo| Wa{TL T LA 52 CHAtael HE
St, &l A7|E HostAL X FEE A8Y = A& FE el '
5 g1 QUCHH, ChEah 22 YEHez JEo A7|8 s = USULh
Dim myArray(1) As Integer Dim my2DArray(1,2)As Integer
myArray(0)=10 my2DArray(0, O):10
myArray(1)=20 my2DArray(0,1)=2
my2DArray(0,2)=30
my2DArray(1,0)=50
my2DArray(1,1)=60
my2DArray(1,2)=70
Dim myArray()As Integer = {10,20} Dim my2DArray(,)As Integer
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VB.NETS 00fA 97}X| CHAFS R Einp Z+Ho| 10749

QAZN ™EELLL

A 8 FHoME 20 X&= oA 20| MER "38"S Yo /a8 FIe
= USLCL
Element (0) = 10
Elesent (1} = 20
Do myList As llew List{Of imeger) Element (Z) = 30
For | As Infeger =1 To 10 Elsment (3) = 40
myList Add(10 =) Elesent (4} = B0 \
Privd("Elementc” 3 (-1 &™) = = & myLlst(i- 1)) e i S
Elezent (£} = 70
Mext :
Element (7} = 80
B. Elmsant (B) = S0
8. Element (%) = 100
CHE2o| oAM= SHE FFO|ILL HE 552 593 52 =8 & Aol 58 LAt
E2 ¥YY + U328 £ 4 sk

Dim myList As Hew ArrayList()

Dirti o1 () As Doubls = (20,1 21 1,221 231) - Elamenti(0 1} = 31.]
Dim myFow2() As ileger = {30,31,32,35 34} < Elemanp{l d) =38 )
Cam myRowe3() Az Shring = "ABCT, "TEF"} « Element (2,0) = AEC
D mList As Hew ArroyvListi)
DimmyRow! Az New List( 3f Doulle )
Ruyfonad Arkdi20 1) MyRovel Addd(? 11 MyRot S0 1) WyRrmad Ada(33 1) 8. Elomonk (0,1} = 21.1
DimormyRow'Z As Newr List( OF integer ) EXemeriil,d) ¥4
hyRew2 Adl(30). WiyRowE ADE(F ) MyRowd Acd(32) MyRow2. Add(33): MyRows. Acd(34) Elament (2.0) = ABC )
DennyRowd As New List( 91 String ) T
MyRow 3. Acdd("ABC"Y. MyRow3 Add("DEF")
D miyList As llew List(Of Object)
Db myRoww] A% Ny List( OF Doubla §
MyRoal Add(20.1) MyRow! AsK21 1% MyRowl Addi221) hyRow! AdE231) T Blemertioil) =211
DimmyRow2 Az Newy Lisi( Of Inleger ) Element (1, &) =34
WyRow2 Acdd( 300 MhyFow2 Add(31 1 MyRow2 Add{32) MyRow2 Add 33T MyRow2 Add(34) ; X =<k )
Din myRowy3 As Nevw Lisi Of String ) » Elementi{Z;0) = ABC
WyRow3 A ABCTY MyRcw3 Ada("DEF")
Dimn mwList As Hew List/Of ListiOf Integer))
Dt vyt g Hewr LIzt OF integer ) 0. Element (0,11 = 21

5 : 1 1
Myfow ! Add(20) MyRow] Ad(21); MyRow ! Add(22) MyRowl Add(23) 1. ETeReRE (M) = 31

DimmyRow? Az New List{ OF infeger )
MyRow 2. Adc(30) MyRow2 AGSE1): MyRove2 Atd32Y MyRow2 Add(33): MyRow2 Add(34)

Adal Lists and Prine myListAddimyRow )
nyList AddinyRow2)

gyl istAdd{myRow3)
Print“Element(0.1) = * & myLisyoH 1))

PFrint{"Element(1,4) = & myList(1H4)}
Print{"Element(2.0) = " & myList(ZH0))

145 Xz
%2 IMRSO| VBNETO| LFIslof YgLich 1
AP QABILICL THZS UMDl MK} H[O|E
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Type Operator Description
= Raizes a number to the power of another number,
* Multiplies two numbers.
/ Divides two numbers and returns a floating= point result.
Afthmetic: Oberators i D!vltdes two numbers and returns an integer reS}Jil.
hod Divides two numbers and returns only the remainder,
+ Adds two numbers or returns the positive value of a numeric expression,
. Retums the ditference betwesn two numerc expressions or the negative value of a
numerc expression
= Assigns a value to a variable
s Raises the value of a varisble to the power of an expression and assigns the
result back to the varable,
T Multiplies the value of a varshle by the value of an ewpression and assigns the
" |result to the variable,
e Divides the vslue of a varable by the value of an expression and asgans the
= floating-point result 10 the variable
Divides the value of @ variable by the value of an expression and assans the
Asslgnment: Coerafors \is integer result to the varable
Adds the value of a numeric expression 1o the value of a numeric variable and
4= assigns the result to the vanable. Can also be used to concatenate a String
expression to a String variable and assign the result to the variable
_ |Subtracts the value of an expression from the valle of a vanable and assigns the
result to the varable
P Concatenates a String expression to a Sting vansble or property and assigns the
£ resull to the vardable or propeny.
< Less Than
4= Less or equal
g > Greater than
Comparison Operators = SIeHEr ot
= Equal
<y Mot equal
Concatenation & Generales a sting concaenation of two expressions
O S * Concatenate two slring expressions.
And Performs a logical conjunction on two Boolean expressions
. Mot Performs |ogical negation on a Boolean expression
Logical Operators Or Performs a logical disjunction on two Boolean expressions
xor Performs a logical exclusion on two Boolean ewpressions
= -
146 =4S 4%
o S AlS = = ol A =)
A 2 HAE= AOER ZE £F0| AFULE ZUE2 AL
e o
“IF<condition>Then<code>IF"& Al S Mg} FAE I} AFRE| O RIL|CH
If x <yThenx = x +y
If x <y Then
X=X+Yy
End If
o o o -
0|Z42 I3t “Else If .. Then" 12|10 "Else"Z2 AFR3}I0 [jOF IE S22 AsA|Z
A = =
gLt & =9,
If x <y Then
X =X+Yy

Else If x > y Then
X =X-Yy

Else

X =2*X

End If
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Lot “Select Case"2l= HHOEZ USLICH HAHQ| gf2 7|22% o ZEQ O 5552

28 A2 O A& FLICH

Select Case index
Case 0
X=X * X
Case 1
Xx=x N2
Case 2
x= x N (0.5)
End Select

14.7 Loop

Loop Z=710| ZtHSt= SQH2 Loop 20| A= ZE EF9 LA H5d +
|
=

2] 72| Loop7t EXWSHH, 7he B0l 20|=

“For ... Next" Loop
LoopE TS Wl 7ty ROl AFEEOX|= S YL F+82 L3l Z&LICh

For < index = start_ Z1t ¢t > To < end_Z1} 4} > [Step < step_Zu} 4} >]

[ statements/code to be executed inside the loop]

[Exit For]

[ other statements ]

[ Continue For ] 'optional: to skip executing the remaining of the loop statements.
[ other statements ]

Next
[ statements following the For Loop ]

CHE OlM= S22 HEE Sl Bt5kles LoopE AMERLICH

Dim places_list As New List( of String )
places_list. Add("Paris")

places_list. Add("NY")

places_list. Add("Beijing")

Dim i As Integer
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Dim place As String
Dim count As Integer = places_list.Count()

For i=0 To count-1
place = places_list(i)
print( place )

Next

Troro| HiE Qto| JHKE FHSIA |, “For .. Next" LoopE QUHAE ALESHA| Q40 Hf
go| 2AE ol EESt= o AHEE = UELCH

?lel O|x= OlZEA CiA| 20 & = JUAFL|CH

Dim places_list As New List( of String )
places_list. Add("Paris")

places_list Add("NY")

places_list. Add("Beijing")

For Each place As String In places_list
Print( place )
Next

"While ... End While" Loop
O| Loop #& £t 22| AFEE[0f HLICt Of Loop| #&& Chsit ZELICh

While < some condition is True >

[ statements to be executed inside the loop ]
[ Exit While ]

[ other statements ]

[ Continue While ]

[ other statements ]

End While
[ statements following the While Loop ]

While LoopE AL23iM =2 & R4 O|XS CRA| AAs| SLiCk

Dim places_list As New List( of String )
places_list. Add("Paris")
places_list Add("NY")
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places_list. Add("Beijing")

Dim i As Integer
Dim place As String
Dim count As Integer = places_list.Count()

i=0

While i < count
place = places_list(i)
Print( place )

i=i+1

End While

14.8 C}=(54H) Loop

SHE LoopE2 CHE LoopES EYStL U= LoopE UTLICE OE S0 EE & 1
2[EE ZHX|2 ACHH, 2 X|Fe| 252 27| {6l 5W LoopE ARERLCE Tt OX=
Of A 1A FHE2| Higo| 2X3 Jd2E2 SO7HA E=XE EdFUCchL 3 ohg 2
2| E WfRo IS¢t X|FEE ¥ E TIdgLCt

| Ereate array of points
\(concatinated rows)

2Kt BIE 2 HHBEA|AH FLC

CH22 Grasshoppere| AJBEE Ho|gtL|Ct.
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Sub BunScript (ByWal Ptz As List (0f On3dPoint), ByWal G5 iz Integer)

Cram Eidl o Bl
Dam Crld hkz New Arravlist (]}

Dim i A= Inceger
Dim 3 k3 Integer
'Nestad loop © covert 1D arrcay to 2D grid
—For 4 = 0 To Prg.Count () = 1 Scep GF ——

L1 ;
Daclare & row of points
Dim Row ks New List({ Of On3dPoint )
For 3 = 1 To 1 + G5 = 1
Dim pt Az On3dPoint
pT = FLa{il
'add poapnt o che
Row. Add {pt)
Next
Akl row Ta Tthe grad
Gricl. pad (Row)
—NExT
'FProcesa the grid co find mid points of gells
Dim mid points A= MNew Lisc{ Orf On3dPoinc )
L1 —For i = 1 To Grid.Count() - 1
Ger Ffirsc i mecond rows

Dim Rowd Aa Llsti Of OnldPoint )
Fowd = Grad{i - 1}

Dim Rowl As Lisc( Of in3dPoint )
Fowl = Gricdii)

For 3 = 1 To Rowd.Countc () - 1
LZ|  pim mid pt &= Mew On3dPoinc
mid pt = {(RowD()-1) + RowD(3) + Rowl(3l— 1) + Rowl(j)) / 4

mid poincs. hdd (mid_pu)

-MNext
——hNeExn
'Asmign mid point To oucput
HPF = mid points
End Sub

149 Sub®} gt
RunScripte 2& Script ZZHE JF 71% 2%t 7|sYL|Ct. Grasshopperof Al 7|E29|
Script AZHEE AAS I 20 X|= ZEYLICh

Sub RunScript(ByVal x As Object, ByVal y As Object)
"'<your code...>
End Sub
Sub .. End Sub: ZEQ| EE 7|58 H= 7|/E
"‘Run23ZE" SubQ| 0|5 L|LCt
()" BZ 20| & Sub 0|29 U3 oj7fHL|Ct.
"ByVal x As Object,.." Y& Oj7fHs-2 E2l= A =ULC}
2 8 oE4Se ofg Fol7t mastch:
‘ByRef or ByVal: Dj7H 47} 3t = RefOf Qo) MTE A9 Tr|shetL T
LREECIRIE
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D70 SFIL "As"7[A=0 ofs & E[of FLCt

Grasshopper®| RunAZEEG|IMO| BE Q2 Ojjj#+Se e HULICHEyVal
keyword).

of &2 1 AS0[ 22 =2l SARZ0|O, Scripttof Aol o7 #H==2

HoME s OXX| §sLch d2iL Zrefo HafE HA-SolLt g EH
ZHE QoM FelstA Lt Refof osiA HEY 4= ASLICH(ByRef) Ref.of 2SN H
SEl= D740 Q0= gt ol OffH Dj7f#H4-o| Biste o5 WhHLIZ Of ME o

oOT =

el o

2 ol e wetA BLck

RunScript Qt0j| & IEE Zas £ QSL|CH 2L} 25 Subst $H=7} HOo|E LfzZ|
7] 9is) WRBLICE 9L B4E 0|83t O|fL:

Fa%4 ACE el AABUL

ACE 97| 4A BsoiFEL

UK Ol SHS Halstn ARSI siF LI

St 345 HolgLct.

Subgt Bl4:0| CHE HE Subk E0tRE 3O
E E0lQA ELCh 7|12™Moz st 0|20 It

Function AddFunction( ByVal x As Double, ByVal y As Double )
AddFunction = x + vy
End Function

07IM Zots A2, &0 =0t= ¢
Subs& "ByRef'E X
20l A ELIL.

s} 2 JIXA Yote ECtn sME £ ABLC
e 3 O7fgaE SsiA JHsLCH 020 Q& ‘s Sote

—_

rir

Sub AddSub( ByVal x As Double, ByVal y As Double, ByRef rc As Double )
rc=x+y

End Sub
71N =& d+E AHESIH 2ef HOtL; SubO| H|XTH X|E EOFL|CL

Dim x As Double = 534
Dim y As Double = 3.20
Dim rc As Double = 0.0

rc = AddFunction( x, y )
AddSub( x, y, rc)
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S8 Loop MMOM REl= &

¢EEE AR FE2l FR0M JA2EE UE= OE =

A& LI
O|2{gt Zt2to| & a9 =8 E 2F Sub QoM HEZ FHIFL, CHA| ALY =k
AELICL Fet+E 0|82 oA LIt

Sub RunScripr{ByVal Pcs A3 List (Of OnjdPoint), ByVal G5 A3 Inceger)

Create a grid of points
Pim Grid As New ArrayList()
'Call grid funccion

1 [-Cﬂll CreateGrid(Pts, Grid, GS)

'Call mid

poincs

function

Dim mwid points As New List( Of On3dPoint )
2 Call FindMidPoints (Grid, mid_points)

Assign mid point

NP = mid_points
End Sub

LO DULPpUC

LO CONVELT

[ #Region "Additional methods and Type declarations"
: *Funcrcion
e 1;31.1':: CreaceGrid( ByVal Pcs As Lisci. ..

1d array

o _2d array

'Funceion To find grid wmid point

B ZiSuh FindiidPoints(ByVal Grid As Arraylisc, mid points As Lisc t|
| #End Region
| End Class

=

Oi7]& 2tZtol Subst oI

g&of &
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#Region "Additional mechods and Type declarations”

wrert 14 accay t ad &

Sub Createbrid{ Byial Pts A= Li=t{Of On3dPoint!, ByRef Grid A= Arraylist, ByVal 63 A=z Inceger |

Dim i Az Inceger
Dim 3 Az Integer

For i = 0 To Pts.Counti} = 1 Step G5
Dim Row ks New List{ Of OmidPoint )
For 3 = 1 To 1 + G5 - 1
Get a8 ¢ o= etes- d £l
Dim pt A= Om3dPoinc
pt = Peafl)

2 poiat

wddd point € the '
Row. Add{pr)
Next
Vhdel Tow b he geld
Srid. Ado (Row)
Hext

End Sub

Sub FindMidPoinecs (ByWal Grid As Rrraylisc, mid_poincs As List (0f OnidPoint 1))

Pim 1 A3 Inceger
Dim 3 A3 Intceger

For i = 1 To Grid.Count() — 1
fiet Lipgst an second rows
Dim Rowd As Lisc{ Of On3dFoint |
ROwD = Grid(i - I
Dim Rowl As Lise{ Of On3dFPoint )
Rowl = Gricdii)

For 3 = 1 To Rowl.Count() - 1
Dim mid pt A3 Mew OnidPoint
mid _pt = (RowD{j — 1) + Rowd(j) + Rowl(j - 1) + Rowl(3)] # 4
mid points.Add{mid_pt]
Hext
Hext

End Sub
HEnd Region

bl

L Sus G452 AASUCH TS YuEe
N L eals oA &%

% 0| M= Grasshopper

Chg OiM= Y=E Mo &2 2S5 Ar8st0l O 2o 2 g|FeLCh Mol Zo|7t
Mgt olstot & WK X|&¢

—
—
JERPEREES
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g OHE H=EHez HdHEHM HLLC.

3| o s g QL|Ct “DivideAndRotate” sub Qt0| CI2S Q&dstL|Ct.:
MR ZHES Subo| =12 BtL|CH
| A

&

£ SSLthEH s AMESE 28EULH

Sub RunScript(ByVal € A3 OnlLine, ByVal A As Double, ByVal L As Double)

'Declare all lines
DPim AllLines As New List({ Of Online )

'Call recurzive function
Call DivideAndRotate (Line, AllLinea, 4, L)

"Assign recurn value

Lines = AllLines
End Sub

[~ #Region "Additional methods and Type declaracions”

Sub DividelndPRotate (BEyVal Line As OnLine,

[ ByRef]aliLines As List(0f OnLine),
ByVal angle Ais Double,
ByVal MinlLength As Double)

'"Check the stopping condition
If Line.Length({) < MinLengch Themn Exit Sub

'"Take a portion of the line

Dim new_line As New OnLine(Line)
Dim end pt As New On3dPoint
end_pt = new_line.Pointkt(0.95)

newv_line.To = end pt

' Rotate
new line.Rotate (angle, ﬁnUtil.Onﬁzaxia, Line.from)

AllLines.Add (nev_line)

'Call self
Canlbivideudnm:aze {nev_line, AllLines, angle, uin:.:nqn;ml

End Sub

| #End Region
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RefE XLt AKHM MZR2 M2 S5
2

° =
[ —
O|HAE atME 71Rl "while” RZE ALRSIHA ZE

MW

Sub RunScript(ByVel C Az Online, ByWal L A3 Douvble, ByVal L As Double)

'Declare all lines

Dim AllLines A= Hew Listc( Of OrLine )

'Find current length

Dim curreat L Az Dowkle = C.Lerngth()

Diw neu_line is Online
new line = C

'Loop wntil length 15 less thar win length
— While current L > L
'Generate the new line

new_line =|Div;deﬂndRDtate[nEU_ane, A”

‘Add to lisc

AllLines.Add{new line)

‘Sroppling cond.tilon
current L = nev_line.Length()
L_ End While
lhggign return walues
Lines = AllLines
End Sub

| #Region "Additcional methods and Type declarations™

Function DPivideAndFotate (ByVal L &3 Online, EByVa. & 43 Double) Ls OnLine

Take a portion c¢f the line
Dim new_line As New Online (L)
Dim end pt As Nevw On3dPaint
end pt = mew line.Fointlt (0.53)

nev line.To = ent pt

'HEotate
nev_line.Rotate(d, OnUril.On zexis,; L.Lfrom)

'Function return

DivideindRotace = new line
End Function

#End Region

14.11 Grasshopperdj|A{2| E&E2| X2|a}d
Grasshopper A3 EHE HAXHE = %34 NE|lZFEE F 7KK YdRezE & = JASHO
1. StLtel 3 ZhE of ol N[l ch(AEHE: 3 FE 29| ot 42 =8 =8
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2. BE Y2 S 3 Ho| MRISUCHEEEES & MY BELCH

Gto C12 4SS SYNQ 25 O0|A K27t BRSICHH, R MM $HOR it

HO| 412 HYLICE OIS S0l 104 S7tets FXIE Zztel 2% 222 X3 At
AWM WHe ASE 4 O BE Q4F Cste 2ol #47 B Y

CHEol Ltee oX= R HM L4AS 08510 otLtel e™s o #Mo| M2ots 2 =

o M2|atgE HOIFLCL Of R0 & Run23EE 47t 102 =2[=HL(H242 0

M) Fast A2 "' YF Oi7i# a7t “Double”nt Z 1 “List(of Double)"@t HHCHE[=
o

Aoz ML= AS g AN 2 = ASHCH

s W = O

Numbar cut

e ‘ A

g n O ounoon n

W1 =l

o O s O

Sub RunScripc(ByVal|Number As Doublel ByVal Value As Double)

A = Number + Valus

End Sub
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Sub RunScripﬂ::BWalIlﬂ.i:t As List (Of r:uuhj.gul

DPim Sum As Double = 0.0
Pim 1 As Integer

For i = 0 To NList.Countc () = 1
Sum = Sun 4+ NList (i)
Next
L = Sum
End Sub

14.12 GrasshopperO0j AMo| CtXI ME X

EZ|(Z32 CHAHAEE)= StLtel @40 oF 2o Ma|g = UZALE oF |Hof| o Z7HX|4 =
ob 2o 25 S27F M2|=o E = JEUCLL oE =0 M 7Hel CurvesES 10742 Lt
Axt g mf, 2l 11749 &S 7t% M 7Hel 7IX| £ 82 FXE A/ UL o
= YA = o322 A U

SNCArorr

A: "Flatten"u} “List"7t & Cf M2 EZ|OQULCHH, AEZHEE= oF HOE ASE|0

—_ —

H
rin
o2
mjn
|0

H

% ==0| ML

i R |

Flatten

List

[<] [\

© Heb..

D2 CList"of 2 M3 EOQUCH, HEEHEE 2 M HY ASE[D, StLtel [Mof L

B —_
FO1T B39 550 HEELO
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0iinside
1'inside
2iinside

C OMRAE H3IA &0 UK @2 W e A4 UHHT =S flsf o B 2aEY
Ch( Ol GIAMIOf A <=7t 33 ABHELICE) “Flatten"o| 2 HAE O AS WOz SLRLICE

-i.'.lra-li 4
2liingide
22,inside
231inside
nside
nslde
inside )]
inside
fnside
» Enside
ngide
L nslde
Lisk i nzide

Type hint ]

@ﬁ Help...

l

0|42 VB ZEHE Qo] ACQLICL 7|BMO2 "inside"d THOjo| 9/2{ptoz HEHEQ]
282 Y & 5 ASHCL

Sub RunScript(ByVWal Pacths As Cbject)

Priat ("inside™)

End Sub
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= Sub PunSeript (ByVal path As String)

'Check 1if fi_ = sxists

[f (Mot TO.F.le.Existsi(psth)) Then
Print ("Exit without resding™)
Return

Ind If

'"Fead the fi_ e
Jim line=s AF String() = IO.File. Readilllines (pathi

'Check that file 1s not emprty
[f (lines Is Nothing) Then

Print {*File has no content™)
Return
nd If

'Declare list of points
Jim pta As New List (Of Or3dPoint)

'Loop through lines

*or Each line As String In lines
‘Tokenige _ine into array of strings separated by 7,7
Dim parts is String{) = line.3plit(",".ToCharir-ay(})

'"Make =ure that each line has exactly 3 values
If UBoundiparts) <> Z Then Continue For

'Convert each coordinate from string to double
Dim ® Ao Double = Conwvecrt.ToDouble (parto (0) )
Dim v A= Double = Convert.ToDouble(parts (1))
Dim z As Double = Conwvert.ToDouble (parts(Z))

pr=. Add (Neo On3dPoint(x, v, Z))
Next

L= pts

End Sub

For plugin version 0.6.007 127



Bl ~hino, SDK

15.1 74 &

Rhino.NET SDK&= OpenNurbs X|QHEZ|Q} REZ|E| =2 MIZSHA TL|CL. NET SDKE
CIR22E & 0 Help mYE Z0| M2t A =|=0, NET SDKE AtE2%l=0 =20| ELCt
O|X22 7t Lz 2 &= UA&LCh
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPlugins.html

Ol MMOMES SDK7} Rhino X|QUE2|9t REZIE S4E Hasie SE0| AHS %3
Grasshopper®| VB AAZE HEUEES AIBsA O X0 =27t HAg1 xEg
X=X & 2ojE Lt

L2

15.2 Nurbs 0|3}5}7|
Rhino= Nurbs 2 E2{Z A Curve®}l SurfaceE Non Uniform Rational Basic Spline(Nurbs)&
AE8HM FelE We|A ELICh Nurbs= Curvell Surface| Fetot #otH ®HO0|H AF
Yoz HMEY 4+ Uk 752 21 YsULH

http://en.wikipedia.org/wiki/Nurbs

Nurbsofl CH3I0] & §f 2 % U&LICH

712Xl Nurbsof Ciet Ofslf= SDK 1tEut et=E AtEst= Olof & O H48HQ 50|
Lot

Z(k), HEE =ZE, Oj

II|I'|
::\.I

, U Fote B 471K HECeE CurveE oY £ USLCH
2]

ME ko] 2 1, 2, 3, 4, 59} Z&LCh

RhinoO| M 1~11& AtO|o] S&& AFERLCEH & Curvesdt 19| OA[SYLICH:
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f\\: Map Z2|2t912 1= Nurbs Curve

& Nurbs Curve

22
S 2|40|7HL} ERS3Tt Curve

Qdtxo 2 3= Nurbs Curve
45k ot dutdoln, LIHX|= BE 7t4

- 7EE =OIE

Nurbs CurveQ| #HEE ZQIE

L
Nurbs Curvel| EQFZ HH7| 2|t 7t& LutEOol 22 Curvel| HEE ZQEE XJH
SEolL HYLCh HES EOE9 IFEls £7h Qe IUS weightat HFLICH B

Helstne weights Y42 HEHELLCE BFLEO| CurveZt Z2 weight(2E1)E 7HX|1

=

=
2 [f, Curves Z2|32t E8LICL 222 GrasshopperO Al weighto] H3IQt HEE =
Eo| ¢EHHAE WHME Solf 4L T

o 30 mo

- O 51+ O Vector
2t2to| Nurbs Curvels DfE Vectorzh £2l& 2| LHEg Z&LCH ES =3 Ol8)3}7]
TICHEX| 2, CHHS| = SDK 8471 O[3 &

O VectorOf CHet R 7tX[2] /&%t

(@) [=]
s 2ol 27t 55 Y2 O, f2l= 52 CtYgolet 2ELULCH ofH i§ 4=
Curve?| ZtHCH O SXME =& AUSLICEL Of7|0f 0450 CHs LOtEH F2 AS0| US
LIC}.
- OHEd OlE
Curvel| Zt0t 5&oHA SEELICEL MAT Curves FZF 20| CHEHES 71X A2l 0f
A MZ0| Curve 0| HEE ZQIET} Curvell ZQEN A0 W7[A ELICL 2tef A 7|
Ol Of& Vector S7t0f QUCHH, Curves HEE EQIEE X|LtA & A0

of Xﬂﬂ = Ois
o
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Nurbs Surface= X2}X|AHLF DX US = YB3 L|CH H2tEl SurfaceE A3l Nurbs
Surface 20| 1 EFot Yoz ZHetHUCtD MZSHFE LT 2f Surfaces SHLEQ| 9f3l
CurveE 7tX|1 2[R9 ZAZ Fo| F1 WXEX| 2 2HF Curves FH2ZE FOlEL|
Ct o8 2|0 T3t Surface= 2O AUAE Nurbs Surface@Qt Z11, A0M AFMZ EHEHX|
X e Surface2 FHE ZHX|

Y%Z9| Surfaces ZEX| YUZLICE 2EZO| Surfaces EfFHO| FHO| TRFLICL

Surface®| Nurbs X = L HEX| USL|CH

- Z¢|Surface

EZ2|Surface= SlLt O]9 SurfaceE2| XotOZ O|FO{AL|Ct. 2t2to| Surfaces= Of7 H4=
£ Or L |CF Z2|Surface@} Z2d Xl Surface= ZAHO| &
102 Surface2, ZAMZ|E1 BX™E, XM EZ,

As M ZA2|t 2T F&, Surface?t A E S&H

o =0 o2 Z Hit of
ol e, Hote CHE BEIe A S8 magy

g =@e Hoje #=2 A0, olsst?| oj2d=2X REX|
2t B2 St Rhino SDKe| T g7} Brepsg T=7{Lt E2bEL|CL
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2y
=Y mYS 53 £FE HOFULL o7l XeHE T4
ERER YOo2 A3YES £ ) 0} B AYLITL OHE
oD, SDKO| Cf2t ESY TS AOHES AL

OnObject(all Rhino classes are derived from or inherits OnObject)
- OnGeometry(class is derived or inherits OnObject)
o OnPoint
‘OnBrepVertex
‘OnAnnotationTxtDot
o OnPointGrid
o OnPointCloud
o OnCurve(abstaract class)
‘OnLineCurve
-OnPolylineCurve
‘OnArcCurve
‘OnNurbsCurve
-‘OnCurveOnSurface
-‘OnCurveProxy
‘OnBrepTrim
-‘OnBrepEdge
o OnSuface(abstract classt)
-OnPlaneSurface
-OnRevSurface
-OnSumSurface
-‘OnNurbsSurface
-OnProxySurface
‘OnBrepFace
-OnOffsetSurface
o OnBrep
o OnMesh
o OnAnnotation
- Point and Vectors(not derived from OnGeometry)
On2dPoint(good for parameter space Point)
On3dPoint

Mo e

o i

o
o
o On4dPoint(good for representing control Point with x, y, z and w for weight)
o

On3dVector
- Curves(not derived from OnGeometry)
o Online
o OnPolyline
Oncircle

o
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OnArc
OntEllipse

o O O

OnBezierCurve

Surface(not derived from OnGeometry)
OnPlane

OnSphere

OnCylinder

OnCone

OnBox

OnBezierCurve

0O O O O O ©

Miscellaneous

OnBoundingBox(For objects bounding box calculation)
Oninterval(Used for Curve and Surface domains)
OnXform(for transforming geometry object: move, rotate, scale, etc.)

O O O O

OnMassProperties(to calculate volume, area, centroid, etc)

154 HE =
HAXQ ASALEAZE ot HOolH #+x)2 Y 7Hel 2 F&0| JA&LCH
‘Construction: A&0| d4xl= 40 AH&E LT
-Public member variables: €&l Nurbs H4E& “m_"S
‘Public member function: 0|2 AHZT HH HE
Aot AEEtAol ojldE Rt BE AT g

(o]

=]

-Private members: LHEO|A ALES}7|
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Dim point Rz New OnidPolnt
poinc |

W ComparaTo

W Despose

W DistanceTo

W Equals

W Fuzz

w GetHashCode

W GetType
25 InternalPointer
member ] v Isvalid
functions ¥ Masinmeceer dinate
W MaarmumCoor dinatelnde:x
% MinimumCoordinate
i MinimumCoor dinatelndex:
W Rotate
W Set
W ToZtring
W Transform

member §‘
variables = ’
W Zero

ojg] EXist= AT =AM M22 AT =22 HOIHE ARt A2 AT #20
gt Ct220 oA, oF 7k &2 o2 7tX| LYo oshM dsiE + UFLICh g =2,
07| 22 "ON3DH"2t= AT o= US2 0|0 EXste g2 U&= M=z U= AS

TOl SArELICE of2fel Li&O| ofEA =0 X[=718 EAFLCL

Dim new_pt as New On3dPoint( input_pt )

Dim new_pt as New On3dPoint
new_pt =( input_pt )

Dim new_pt as New On3dPoint
new_pt. New( input_pt )

Dim new_pt as New On3dPoint
new_pt. Set( input_pt )

Dim new_pt as New On3dPoint
new_pt. x = input_pt. x
input_pt. y
input_pt. z

new_pt. y
new_pt. z
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Dim new_crv as New OnNurbsCurve
new_crv = input_crv.DuplicateCurve()

155 449t H440] Z2

Rhino.NET SDK& & 7tX| M EQ| AZ & N &EL|Ct

R OWRE M2l oZe TEks o202 AXeE AZ PxZYUC o SU
Z2to

ION3DE"LICE Ofof ThSohs "B ¥4 AZRL CiEE T2 ASEs A glo| 2

UX|

rir

AL
e

15.6 ™1} Vectors

Hit Vectorgg XMAESHL ZRESH=M AU £ e B2 AT 20| JUSULCH F e F
2ot HE2 Ol2 50 SLICh o7 M 7tX| &/l H&0| UASLIC
Class O|E Member variables | Notes
SZHao| D=0 ME ol T2 AHETLICL
on2dpoint | X % Double dest £ Hel =Xt B2 I8l AF 0|2 "d"E gLCL
n2dPoin
y as Double CHE AZeol EE2 Yoot & ALES7| Qs "f'2tn B
L CH
| x as Double 3xtel Mg LIEHY| 8f (8 E Uutsoz AR E LT
On3dPoint
y as Double
x as Double
) y as Double o R N
On4dPoint M o7iel EEE #a A= =S &7 fld AL Ch
z as Double
w as Double

Hat Vectors2| A8 otzfe| &S =gttt

- Vector Addition:

Dim add_v As New On3dVector = vO + vl

- Vector Subtraction:

Dim subtract_Vector As New On3dVector = vO - vl

- Vector between two Point:

Dim dir_Vector As New On3dVector = pl - p0

- Vector dot product(if result is positive number then Vectors are in the same direction):
Dim dot_product As Double = v0 * v1

- Vector cross product(result is a Vector normal to the 2 & Vector):
Dim normal_v As New On3dVector = OnUtil.ON_CrossProduct(v0, v1)

- Scale a Vector:

Dim scaled_ v As New On3dVector = factor * vO
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- Move a Pint by a Vector:

Dim moved_Point As New On3dPoint = org_Point + dir_Vector
- Distance between 2Point:

Dim distance As Double = pt0.DistanceTo(ptl)

- Get unit Vector (set Vector length to 1):

v0. Unitize()

- Get Vector length:

Dim length As Double = v0.Length()

ot2fe| O] =2 & Vector Zto| Z=E AHAtSH= YRHEZ EOjFL|CL

Sub BunScript (ByVal v0 As On3dVector, ByWVal vl As OnjdVector)

! Thicize the input vectors

vl.Unitize ()

vil.Unicize )

Dim dot As Dowole = OnUtil,ON_DotFroduct(vD, wil)

Force the dot product of che tvo input Vvegtors

' ¥all wichin the domain for inverss cosine, which
boas-—1 % <= 1. This will pres
domain error™ math exceptions.
If (dot < =1.0) Then dot = =1.0
If (dot > 1.0) Then dot = 1.0

L = System.Math. Acos (dot)

End Sub

15.7 OnNurbsCurve

CEE 27850 NurbsCurveE d-dgtL|Ct.

- X% 85 322 MY Azt

- =AM : CurveQ| XF£=(1K}, 2K} 3% 55)+1

- 7AEE ZQIE

- Of& Vector(x=Xt=2| H{ Q)

Curve §%d(clamped 22 periodic)

2ot 2 ¢ AUS, 7IBNOZ K40 AWI HEE TOIESO| 2AES 2
L

& VectorE tEE=H E20| &l= &+20| UE
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Sub RunScript (ByWal CPoints As List(Of OnidPoint))

‘Create nurbs curve
Dim dimension As Integer = 3
Dim order As Integer = 4
Dim nc As New CnNurbsCurve

'Create open (C.amped) Nurbks Curwve
nc.CreateClampedUnifornlurbs (dimension, order, CPoints.Tolkrray(})

"Azsign curve co the oucpur wvalue A
If{ noc.IsValid(] ) Then
A ™ nc
Ead If
End Sub
2P EB3=s4d2 THE7| A PERIODIC CurveE THSO{Of THL|CL YHE 22 HE
2 ZOIEQ Curvel| At&Z AR3}7| Q&M Of2fe| E7|7} O{= | PERIODIC CurveZ Ot
E=X| E0jELICt

Sub RunScript (ByVal CPointa As List(Qf OnddPoint))

L : 3 urh ury

Dim ﬂtunumn As Ihteqer = 3
Dim order A= Inceger = §
DPim nc Az New OnNurbsCucve

Create closed [(Periodic) Nurbas Curwve

ne.CreatePeriodiclni formMNurbs [dmnslun, arder, CPointa.Toherrav())

ABS1QN Ccurve Co the Ooutput valus 2
If( nec.IsValid() ) Then
A= ne
End If
End Sub

- D™ (ZA) NurbsCurve?2l Z=7|& NurbsCurve

ngE s42 Curve?t Bl it TEE ZOEY f s4t= ol #2 HF=0 g
CurveQL|C}. PERIODIC Curves REZ{2 Eol CurveL|Ch HEE ZQOEEZ HWg| &
137
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£ Z40| CLAMPED Curve®} PERIODIC Curvel| XIO|E O|gfiet &= /U= 7t £E2 gL
Ct. ot2fel +4 A =2 CLAMPED Nurbs Curvell ZitES DH=0{HL|CH

0.0, 0.0, 0.0)
{100, 0.0, 0.0}
. f10.0, 100, 0.0) P
{0.0, 10.0, 0.0} x

0: (8.0, 0.0, 0.0

[io.o, 0.0, 0.0}

{100, 10.0. &.C}

L 0.0, 10:0, 0-0)

(0.0, 6.0, 0.0}

. [10.0, 0.0, D.0)

+ (108, 10.0, B.E} |

S (4+xt3) AFR3H= HHIHO| PERIODIC
2 HHRCS 7S 7|9stL|Ch. CLAMPED
S AM2%H HHBO| PERIODIC Curveo OfS

CLAMPED Curve= EHX| 47Ho| #EZ ZOIE
Curve= 4719 2% HoO|M 7749 2 2

o
i
rir
N
>
[0
(@)
C
3
[0}
mjn

. ZHEE ZQIEQ}t PERIODIC M9l Oy &
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{0.0, 0.0, 0.0}
. {104, 0.0, 0.8}
{10.0, 10.0, 0.0) x
. (0.0, 10.0, 0.0}

0. (0.0, 0.0, 0.0)

1. 4ave, vow, oiug
2. {10.0, 10.4, 0.C}
3. (0.0, 10.9, o.0) P
4. [0.0. 0.0, D0}
§.dU.0, 0.0, 0.0) | H

O|A0| HtZ fo| G0 =4l Hiet Z2 "CV Point’et "UiE§"S SiM = ZHYLICH

ox o
)

Im r ne
o ru

For plugin version 0.6.007

oF Nurbs 549l HEE =ZQI

0. =1.0
=
s

'gueput santrol points
DPim count A= Doable = ne. CVCount ()
D:m 1 As Intege:s
DPun cwva As NHew List( Of OniddPoint )
For i = 0 To coant - 1
Dim cv As New On3dPoint (0, O, 0)
ne.GerCVii, ov)
cvs. Add (cv)
Hext

"Oueput knots
D:m knotz A= New List({ Of Double |
count = no.¥Knotfount ()
For 1 = 0 To coint - 1
knota. Add (nc.Zinot (1))
Hext

L|C}.

H

ZOES A= 12 XF=0 ASLC SHX|T O =Xt
|2l Nurbs CurveOfjAl Tt 4= QUSLICt Of2{S| Of= GrasshopperOfAf HEE
| =

FAE EA =Fot=XlE 9
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Sub Run3cript (Byval CPointa As List (Of On3dPoint), ByWal W As Double)

Dim 1 ks Integer

'Creace nurbs curve

Dim dimension A2 Integer = 3

Dim order As Inceger = 4

Dim cv_count Ais Integer = CPoints.Count

Dim nc is New COnNurbsCurve

ne.CreatePeriodicUniformiiurbs (dimension, order, CPoints, Tolrray())
nc.MakeRational ()

'A2sign welights
Dim cv As New On3dPoint
For i = 0 To cv_count - 1
no.FetCv(l, cov)
ev = cvy * W
nc.3eccCVii, cwv)
nc.SetWeight (1, W)

Next
'Am=sign curve to the output value &
If( noc.IsValid() | Then
4 = nc
End If
End Sub

- Nurbs Curve Lt&7|
ofgfel &=ME SBA StLte| CurveE R 742 £
- UHAS PRSI HAEHEQ Curvel| OIS
- BlLIO| CurveE ZH2 HEOZ LIs= AEZHE
- 3D CurveOA 10 HES &&LICL

orzfel oo M= Curve Li+

= . RhUtilO|2H= 0|29 27t of2f Curvel
2| MOAHEL 39| ZO|R2 ZME LtFe 2

%* 7150| AL

2
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0.0

0.205035812%
. 0.5E8334978825
. D.9E2T7222494
L. 345E866737
1700016632
2.0

Sub BRunScript (ByVal Curve is OnCurve, ByWVal Num is Inceger)

Dim min As Poviole = Curve.Domain() .Hin()
Dim max ds Double = Curve.Domain() .Hax()

'Find che atcep value
Dim step_wvalue As Double = {max - min)} / (Num - 1}

DPim Poincs As New Lisc(| Of on3dFoinc )

Dim ©_lisc(Num) As Double

For i A=z Integer = O To Num
t listii) = i / Num

Hext

If (Curve.GetNormalizedircLengthPoints(t_list, t list)) Then
For i As Integer = 0 To Num
Dim pt ks On3dPoint = Curve.Pointdcic_liscii})
Foincs. iddipt)
Next
End If

L = Points
B=o1rt list

End Sub

15.8 OnCurveOf|A A=l Curve A=

B E CurveE E310] Nurbs CurveE LIEtEH %= Q&L|CL Ol MUZ 7|5}t CurveQ| Ct
2 Q0| ALSELICL +3Hol EHO|2HE S1LtO Ol NurbsE Ofsol7| &7l s,
OMAez & O 7t T LICH
MIfX O Z SILIS| NurbsE ZEQREZE o=
=SV UL AR 72Xz ¢
Ofzf HOlES Mt 48 el

[==] = -4

42, OnCurved M SBIEX| 2= Nurbs HE|E
|6}E Class2 HM&Hg|Z Qisti|Ct.

|.

-
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Curve §%s OnCurve Derived §¢s

OnlLine OnLineCurve

OnPolyline OnPolylineCurve

OnCircle OnArcCurve or OnNurbsCurve (use GetNurbsForm() member function)
OnArc OnArcCurve or OnNurbsCurve (use GetNurbsForm() member function)
OneEllipse OnNurbsCurve (use GetNurbsForm() member function)

OnBezierCurve OnNurbsCurve (use GetNurbsForm() member function)

Otz 0l A= ONELLIPSEQ} OnPolylinel| A& =2 0|23t O|E E0oFEL|LCt

| Sub RunScript (ByVal X As Object, ByVWal R A= Object, ByWVal N A= Ohject)
"Declare & nev list of OpenMURBS circles
Dim c_list As New Lisc(Of OnEllipse)

'Declare lisc of lines
Dim p_Llist Ais New On3dPointirray

For i &z Int32 = 1 To H
'Declare a new cirele
Dim & Ais New OnEllipse (OnUtil.On xy plane, i / 2, i)
'"Rotate the circle
C.Rotate (R * i, New On3dVector(0, 1, 0), MNev On3dPoint(X, 0O, 0))
"hdd the cirgle to the list
o list.hddic)
"Add cencer point
p_list.Append(C.Center())
Hext

Dim polyline As New OnPolyline(p list)

it value L

&

'"h==1ign the li=
A=c li=sc

1

to the outp

'Assign polyline to output value B
B = polyline
End Sub

15.9 OnNurbsSurface

OnNurbsCurve AZ Fx2F SASHA OnNurbsSurfaceE ZHE7| QoA of2ie] LHEBES
20 A0{OF BL|LCE

- K|, EER 302 MHE|0] JUELCH
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At v el =AM: Curvel| Xta=(14}, 2%t 3% §3)+1
o

HEE ZAEESS HE)
\

1
(V2]
=
>
(&)
D
10
O
Ju
A
o
3
©
D
o
wn
C
T
Q
(@)
D
A
rir
o
m
)
@)
9
)
wn
C
=
Q
(@)
Qo

AE BEOFELIL

X XN X XX

X X X X X X
M OM M MM X
X X X X X X

K
Sub RunSeript (ByVal Prcs As Lisc(Of On3dPoint), ByVal G35 As Inceger)

‘Creace a grid of poinc:

Dim Grid As New Arraylist|()

'Call grid function

Call CreateGrid(Pts, Grid, GS)

Call create nurks surface Lunction
Dim ns As OnNurbsSurface

ns = CreaceNS(Grid, GS)

'A=Eign mid point to output
nsrl = ns

End Sub

Sub CreateGrid( ByVal Pts As Listc (Of On3dPoint),

ByRef Grid As Acraylist, ByVal G5 As Integer )
Dim 1 A=z Integer
Dim j 4= Integer
For i = 0 To Pta.Count() — 1 Step GS
'Declare a row of points
Dim Row A= New List( Of On3dPoint )
For 3 = 1 To i + GS - 1
'Get 8 reference od the point
Dim pr A= Om3dPoinc
Pt = Prs(3)
"idd point To Tthe row
Row. Add (pt)
Next
'Add row vo the grid
Grid. kdd {Row)
Next

End Sub
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Function CreateNS(ByVal cvpoints A= ArrayList,
ByWVal G5 A= Integer) i=

—onst Degree As Integer = 3

"Hake the Ssurace

Dim orderU As Integer = begree + 1
Pim orderV Az Integer = Degree + 1

Dim n= As New OnNurbsSuriace

ns.Create (3, False, ordexU, orderV, G5, G5)
Add owv po
Pim i As Integer
Dim 5 As Inceger
Dim pt ks On3dFoint
For 1 = 0 To GS - 1
For 3 = 0 To GS - 1
pT = cvpolnts= (1) (31}
n=. SecCW(i, 5. prt)
Next

Next

H1nts

-

Set knovs for surface
n=. MakeC lampediniformEnotWector (0)
ns . MakeClawpediinifornmEnotVecton (1)

open

“reatelN3 =
Eni Function

ns

CniurbsSurface

Ct2 YHtNQl Of = Surface =02 R&st= AYLICL ofzhel o=
HISEOIAM(ELOIEQ| 4= T3] 1Lt F{OFDF BtL|CE) 22 £=Xto|
2oEFLCt

- Surface =0|QlE SYLLICHL(E, =Ml ZtAZ 00| 1= gL|Ct)
- HE9| =& O|88A & tHAH Q| ¢S ALt

- u et v BREol Y @A S S A8 Surface ZQIEESS ALt
ZE ARSELICL
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El Zulbh BunScript (ByVal Brep Az OnBrep, ByVal Num As Integer)
'*Find step = Hwn mustc be > 1
Dim StepValue As Double = 1 / [(Num = 1)

Dim »nSrf As New OnNurbaSuriace
nSrf = Brep.Face (0) .NucrhzSurface

"*Normallze dopmin in u and v directions
nerl.2echPomain(, 0, 1)
neer.Sevbomaini(l, 0, 1)

Dam Poainta Az New Lasc({ Of onddPoint )
Dim i A= Double = O
Dim 3 A® Double = 0O
For i = 0 To 1 Step ScepValue
For 3 = 0 To 1 Zcep ScepValue
Dim Pt Az New On3dPoinc
Pt = ni¥r.Pointhc(i, 3)
Points., Ldd (Pe)
Next
Hext

A = Points
End Sub

OnSurface AET2 Surface@t AA LD ZXSP7|0| 3| FE¢t B2 g+ 7HX2
T = SLICH

QA& L|CL L2292l Ol CurveE SurfaceZ TtE = 9iH

hr
2
0

i

Grasshopper A ZEl AZEHEO= 27tX|Q| Znt20| QUSLICEL X HEY Surfaces T0Ql
1t HAEZl Parameter space CurveL|Ct. (x, vy EHEA O A 3D Curvel| HESH HE) = &

M= 3D Z7toA el = MYL|CE 2D Parameter space CurveE Surfacelf| "2Lo{H"©Z 3D
TH2 A & YsLck

Input curve

Input suiface
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Sub RunScript (ByVWal Crv is OnCurve, ByVal 5rf As OnBrep)

'Get pulled gupwe in 2D paconeeer spacs

Dim pull CLvV AS OnCurve
pnll_cw = Syf.m 5(0).Pullbask(Crv, doc.AbsoluteTolerance())

'Get che pulled curve in 3D space

= Ju =

Dim push_crv Az OnCurve
push crv = 5rf.m _3(0) .Pushup(pull crcv, doc.ibsoluteTolerance())

'Output both cucrwves
Crvid = pull crv
Cxvid = push crv

End Sub

AT CurveQ| A|ZHa 27X 9] Normal VectorE 9| Of
271X Ol A& LT

- 2D EOIEZ A|EE|n EBLb= "SAZT 2D Curve"E Ar%I4, £ 0|Zd2 Parameter
space®| Surface MO|A A|Z-ED EX0| € AQL|Ct

HCOIﬂWL”goiMH_ 3D Curve"E& mﬂduthjﬂulswhwmlﬂﬂ-ﬂm%
XOtM, O ZAuE OHE O Xl Parameter& Surface NormalE &H7| Q8| ArE%fL|LC}.

i

SM ALt AYLCh 67

>
nn - Jfot

mjo r|o

.|

O

-1 3ub GetEndNormalszZD (ByVal crvid As OnCurve,
ByVal srf ks OnSurface,

ByRef EndVectors2D As List(0f On3dVector })

Cim start_normal As On3diector
Lim end_nnrm&l As On3idVector

'find start and end points ia parameter space
LCim start2d A= New OniZdPoint

startid = ccved.PointicScacc()

Lim endid As New OnZddPoint

endid = crvZd.PointAtEnd()

'JuTput parameters

| Surface paramatars are the ¥ and v of the 2d surve and points
Print ("2D Start u = " § start2d.x)

Print (2D Scart v = " § scartczZd.vy)

Peinc (™D End v = ™ endZd. x)

Princ (2D End v = ™ g endid.y)

Peinc (™)

[

‘Zall surface normal FTunction
=tart_narma1 = srf.Normallit {(startZd.x, startZd.y)
end_nnrmal = asrf.Normallic (end2d.x, endid.vy)

EndVe:tDrsZD.deﬁstart“nurmal}
EndVectorszD, Add(end normal)
Enc Suk
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£ Sub GetEndNormals3D (ByVal crvid As OnCurcwve,
ByVal srf i=s OnSurface,
ByRef EndVectors3iD As List (Of On3dVector ))

'Peclare stecc and end nocmal
Dim start normal ks Cm3dVector
Dim end normal As On3dVector

'"Find satart and end polints in parameter =Space
Dim starcdd As New On3idPoint

=rartid = crvid.FoincAcScarc()
Dim endid A3 New On3idPoinc

end3d = crvid.PointAcEnd ()

'Declare parameters
Dim u As Double
Dim v As Double

'Gee surfare closast poines
srf.GetClogestPoint (startid, u, v)
start _normal = scf.Normallt (u, V)

"Jutput Start parameters
Princ("3D Start u = " & u)
Print ("3D Start v = " £ w)

arf.GetllosestPoint (end3d, u, v)
end normal = srf.Normallt(u, v)

'Oucput end parameters
Princ ("3D End u = ™ § u)
Print ("3D End v = " & W)

EndVectors3D.Add(start_normal)
EndVectors3D. Add (end normal)

End Sub
0[S § WS A BHOIMO| Parameter 30| MBS HOFE TYE=YLLE §
4% 72  JHXIol WHO| HYTHE 2 ParameterS S BHSOYLICH

%\
J

0. 7D Start u = 4.2476593223334%
2D Stsrit w = 3.02570941208331
20 End u = 9, B7574983046513
‘20 End v = FU2206807192€252"

30 Start w = 4.24765932233345 P
30 Start v = 5.02570941208331
723D Bnd u = 9.8757498304€513

., 30 End v = 2,2206607792€252

s .

o o o
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15.10 OnSurface25LE{ HME|X|

oflo

LS i—

Surface A&

OpenNurbs= OnSurface2 £ E It L|X| &2 Surface AE #8 XN3&LLCH A2 =
Aob =otH™Ql Surface O S0|1, O|AS2 ONSurfacez2 HetE £ UELCE Of7(0f
Surface AZ 2| 2|AEQt JZ4=2| 4= X2l ONSurface2 IMEE AF 0| JAELICH
7|2 Surface & OnSurface §4d 238
OnPlaneSurface or
OnPlane )
OnNurbsSurface (use OnPlane.GetNurbsForm()function)
OnPlaneSurface or
OnShpere )
OnNurbsSurface (use OnShpere.GetNurbsForm()function)
. OnPlaneSurface or
OnCylinder . .
OnNurbsSurface (use OnCylinder.GetNurbsForm()function)
OnPlaneSurface or
OnCone .
OnNurbsSurface (use OnCone.GetNurbsForm()function)
) OnPlaneSurface or
OnBezierSurface )
OnNurbsSurface (use GetNurbsForm()member function)
ot2fe| o= OnPlanelt OnCone A& #& 0|23t AYL|CL
1
oul
radius ‘ A
Sub RunS:rlpt{Bg?Ual radius A= Double)
'Create & AnEe Trom origin ancd normal
Dim plane .!.s New OnPlans
Dim origin Ais New On3dPointil, 1, 0)
Dim normal As New OnidVectoril, 1, 3)
plane.CreateFromMormal (origin, norcmal)
'"Define height walue
Dimm he1gh1; A=m Double = 5
'Create Cone
Dim cone Az MNew OnCone(plane, height, radius)
'As=sign oubtput parateter
L = cone
E = plans
End Sub
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15.11 OnBrep
IHHAI(B-rep)= Y Surfacedf CHSHA FHMSHAH Object=S LIELLHZ| 23 AR ELICH
O{2{2E2 OnBrep2 A 7Ho| Y&t EEOE L0 MZte = QUSLCL

-Geometry: Surface®} Nurbs Curve®| 3D Geometry. EESH Parametric space®| 2D Curve =
= ChS0Zl Curves &LILH

33X f1 Zlstsh ©, 2MEl, F. 2ol HE

— -6 =
0| ot 2E Bx FHEO| Ofgf & = AFLICh H2 3D CurveE RLICH 2429
= of

re
rE
mjo
ne
ot
r
il
O
Q
©
3
o
3.
O
[
=2
R
orr
N
o

n
re rlo
Rl

o
S2 oAl stLto| 9% 12|18 FHNoF ¢
e D28 TP 4= YsLTH 24

!
X, stLte| Loop 2|1 2D CurveE stL|Ch

N
10
0
ot

—ll

t
=2 '7E&0

[0 A

M rr ot

Ctgel Chojofas2 O MEES E0FH, £ O|AS0| Z4Z ofZA A% =HeXE £
OELILE 71 & 22 =X 3D Nurbs Surface@t T+t OtFst] T BHo| &
S BA| Curvel| JHHE E0FLLCL S22 Y HEAIQ B, Bl QF, H#Ho| WRE(FFHO|
o

Suiface

| A
! - ;
! ] H
! ; A
| : ;
| i !
| : i
i Surface Nomal '

[ i
| :
| = | f) | ] -
1 TimmedBrepin3d 2d parameter space
! i ' ;
! ; Face Mofmal | ol
. g .3 —
: r Frn /o A
] S i =
i A i i / /( ' /i
E B3y ! iy nard w__n )
i - L il T2
! 2] £ 4 #
[ M . S T >

w3 E ¥ E
"‘\-ﬁ

-OnBrep member variables
A HEA|(B-REP) HE2O| HH H4=E2 DE 3DQ 2D Geometry 2} Topology

oz
Hr
jn
H
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SPLCH YHEA AZ 22 ¥ ST LD, BE WHo| B4 TS HASS 2
b UELCH TH2e XHE SNE WHol ¥4 BAS =oFU
ofzfol E& HlOIE{Ql FEet 10| Chyt MYl FAES HoFLCH

Iim brep As New OnBrep
brep.

ormC2 A

im_C3

7 m_E

= m_F

ﬁ‘m}

Efm_ﬁ

om_T

j m_V v

Topology members: describe relationships among different brep parts

OnBrepVertexArray m_V

Array of brep vertices (OnBrepVertex)

OnBrepEdgeArray m_E

Array of brep deges (OnBrepEdge)

OnBrepFaceArray m_T

Array of brep trims (OnBrepTrim)

OnBrepLoopArray m_F

Array of brep faces (OnBrepFace)

OnBrepLoopArray m_L

Array of loop (OnBreplLoop)

Geometry member: geometry data

3d Curve and Surface and 2d trims

OnCurveArray m_C2

Array of time Curve (2D Curve)

OnCurveArray m_C3

Array of edge Curve (3D Curve)

OnSurfaceArray m_S

Array of Surface

2+2t0| OnBrep(YYEA|
=
=

=
=

7t
BooF gtL(Ct. of
cC

ot, "OnBrepFace

—

"
—

to
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) HH et
H “m_F"= "OnBrepFace"& ZatL|LC}.

OnSurFaceProxyOf| A{ THYE|O] LI2 AHE T0|H, Ol AAZ0| W
b B & ZE5LCE Of2fjo = "OnBrepFace, OnBrepEdge,
OnBreplLoop” A &2 HH

BAL J|EHOoE 12 B2l HYFolas US B

OnBrepVertex, OnBrepTrim,

S YL O

Dim brep edge As New OnBrepEdge
brep edge.

_fﬂlj.:il F

" m_sdge_index

“hm_ti

S m_tolerance

= m_vi v
Dim brep vertex As New OnBrepVertex
brep_vecrtex.

T m_el A
= m_tolerance
5 m_vertex_index w

150



Dim brep trim As New OnErepTrim
brep_trim,

57 m_bRevad -

5 m_cai

5 n_ei

2 m_so

A

253 m_pbax

f‘ m_pdirve

“5 n_tolerance F

S8 _brim_index

j‘ m_type

S m_vi v

Dim brep loop As New OnBrepLoop
brep_loop.
i m_fi a
2 m_loop_index
1 m_pbox
j‘m“tl

= m_type v

Dim brep face As New OnBrepFace
brep face.

= m_bRev ~

S m_face_index

j"m_Faca_mal_r:harnel

7 m_Face_uid

j;m_ll

sl v
Or2fe| CHO|O{1ZH= "OnBrep” HH =St ME7F {EA A L=XE EAFLLCL Of
2{ot "Brep"Q| oot E-ot REO HEE 0|8 = USFLICL OE =W, 2o #H2

=
= =
dASe Bx 2|2EJF 0 4, O OhE0T 2EE228EH 2710l 852 o

HEHE 22 = UASHCH
edge

inner-loopls

i W R(00p ) tim(s] <

start and end
verticas

07| &£ CHE AiAet CHO O|E7 "Brep"RES0| &M HZ ==X £ o #FE2

I 2
ZRH OE FE2S 024 22 = A=XIE EoFLLL
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o, FACE L ___ _____ # Surface
‘ ’_,, EDGE [
Edges | t===m==t==1-9 30 Curve
Vetices{2] Trims[ ]
' > VERTEX
Loop] ] (-
t====1-1=-1-% 3D Poin
Vatices[2)
B LO I
-
A
" 1 Loop 1 Edge
Y I
TRIK g —
R —— = 20 Curve
R 7HX| o|E &S3HA “OnBrep"S OEA SO X=XE & = USHLL M2 CHE B2
2 HEED "Brep" MEE FEoSLICL Lot 22[= 2 E2Y ==& Tt ofL2L AT &
oF gt e HHO| T ASO| OEA MEBEHE=XE & = ASULC
- OnBrep 24/435}7|
7| M2& "OnBrep" AZ TZXE TEE F 7tX| HES0| ASLICH
- 7|E29| Brepg =AtgLICE
- 7|E9| BrepOiM HE =ASIAL 52 FETLCH
- &% 07 Hs2 OnSurfaceE 0|83%t= "CREATEE"E A& Lt
o from SumSurface
o from RevSurface
o from PlanarSurface
o from OnSurface
- =229 FECE 2+ AL
o On_BrepBoxL} On_BrepCone&2| OnUtilE AF2%tL|LCY.
o RhinoCreatkEdgeeurfaceLt RhinoSweepl S&2| RhUtIIZ AtEetL|Ct.
ofgfo| o= 2AMelel BE2 AH83StY Brep BoxE TtE= QLT
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input points
]

Subk RunScript (ByVal Corners As List (Qf Cn3dPoint))

' Build the brep from cornsrs
Dim Brep As OnBrep = OnUe:l.ON_BrepBox(Corners.TolArray())

i = Brep
End Sub

- HOolH A5t

CtE2 OX= Brep 8fA9| O3 7HX| =S F=ol= YEHYLICH

Sub RunScript (ByWVal Cormers As List (Of Oa3dPoint}])

' Bunild the brep from corners
bim Brep As OnBrep = OnUtil.CN_BrepBox(Corners.Tolrray(})

Pim myCorners As New Listi Of On3dPoin: |
Pim v A8 OnBrepVertex
Pim 1 Az Integer

For 1 = 0 To Brep.m V.Count(} - 1
'ger reféershce to OnBreplertex
v = Brep.n_'l.il’il:l

'Ger vercex point (loction)
Dim pt i3 New OnidFointc
Pt = v,point

'Add point Co array
myCorners. Add{pt)
Hext

1l = Brep
B = myCorners
End Sub

Of2fl= "Brep Box(P, 22|, BE, JHXIF)'OM OfFAH = 7H2| GeometryQ} Topology £
z=2 YoU=X 20FLCH

.

- OnBrep=2| HH
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OnGeometryO Al IHYE BE AT FRE2 4709 HY g2 5L CH
RoHm M He e Rotate, Scale, Transform 7}& QO] M0|= AZQLICE SHA|TH Of
7|0ll= OnXform A& TX 274 HolEl S/2l 4x4 HAo| WY HHL JYSLICL O

M H0A OnXformOf CHSHAM CHEE=ZF grL|Ch.

BEED. “gpptats
W Seale
& Transform
W Translate

- OnBrep HAE}Y|

CheEol Ondrep|S Wil YELS BrepEE YHolD B R AKX 7L
Zl, BrepES Boolean, Intersect, Splitsl= 2 Z2H o

PP

McNeel2| Wiki DotNet ME0|& XS ZHYFE OnBrepg TUS7|MX| =30 Ee 2

Of &L Ct.

0{7| BrepSE OnBrep BHEZ =

BoundingBoxE 0| &gtL|LCt.

o|sst= o7t UeHl, olA2

s

P E

T
fl
mjo
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Sua RunScript (3gWal brep hs OnBrep, EvWal dis As Double)

Dim TAace=s As New Laisn (OFf CmRren)
'Loop througa brep Faces to extract them
For £i k= In:< eger = D To brep. ™ F.Count() - 1

"Decalre new brep
Dim face A3 New OnBErep
face = bre’d.DuplicaceFace(fi, Fal=e)

'‘Add to faces arrcay
faces. Add (face)
Nexc

'Find brep bounding box cencer
Dirm center Az New On3dPointc
enter = hres.BoundingBox () . Center ()

'Loop througa races and move avay Irom center by dis
0im dir As New On3idVector
For i As Integer = 0 To Zaces.Count(. — 1

Dimi face A=z OnBrep
face = tacesii)

'"Find cenezer of each excracted Iace
Dim face center As On3ddPoint
face centes = face,BoundingBox () .Cencer ()

'"Find translatcion ?Eﬁtoﬂ
dir = face_center - center
dir.Unicize ()

dirc *= gdis

' Mowe

face mway from center
Iace.Translace (dirc)
Next
"da=ign outpuac

A = fTaces

Eni Sub

CE OnBrep &
OnBrep A% +=
ue st=E8 7HX|1 QUESL|CH OnBrepg

H et
e BE AT 7= 82 FHE2Z OnBrep AT #+XO|AM 20| CHE
= IESt= D E Geometry X E2 "Bounding
Box"'2t &2l= HH &+E JHX|2 JUFLCE OpenNurbs AFZ FZx F2 diLis
OnBoundingBox?Q!{|, O|AH& a9 MEE FL|CL
x

orgfel o= 2Zel Sout tZdel Zo|E Brep Bounding BOXE & =+ RU&L|Ch

Qt
O
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BBox dlagoenal length =
{ 41.7133072292284

i  Sub RunScript(ByVal brep As OnBrep)

'Find brep bounding box
Dim bkox As New COnBoundingBox
bbox = brep.BoundingBox()

'Find bounding box cenecer
Dim center As New On3dPoint
center = bhox.Center ()

'Princ bounding box disgonal length
Dim length A= Double = bbox.Diagonal() .Lengthi()
Print ("BBox diagonal length = " £ length)

A = bbhox
B = cencar

End Sub

Mass Properties(Oi2 ZM)0|2t
thet === ot2fel oo & % ASLC

rir
08
e
o
30
rr
)
O
o)
<
Q
%]
wn
A
O
©
[0)
=
(0]
wn
|
rir
M
of%
-
o
o
o
=2

Brep Are=a = 1822.123

© Sub RunScript(ByVal myBrep As Chiect)

'‘Find and print brep ares

Dim a _mass As New tmMzssProperties
myBrep. AreallassPropercies(a mass)
Dim area Az Double = & mass.hrea()
Princ ("Brep Area = ¥ § area)

'Faind and princ brep voldums

Dim v_mmss As New OnMessProperties
myBrep. Vo lumelazsProperties (v_mass)
Dim wvol Az Double = v _mass.Volues ()
Princ ("Brep Volums = " £ wol)

End Sub

1S'2 ARG R M9 50| A= O|AS2 EE BOOLEANE = LICE O|A
S2(1S"2 A&l g48) Xg A5t U= "Brepd| CisHM =20 =0, ®E =H

4ICtH, "OnBreplsSolid()"2te B+ AIEY
, B2 78% GeometryE ZHX|1 UY=RX|E =

=/

—

=
= QUAELCH 0|22 E3t "Brep’0| 83|
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olgt = AL

017] "OnBrep” A& F=0M S0 EE= &2 2|2ET} JASH L

Dim brep Ais New CnBrep
brep.Is.
] IsDeformable
W [sDuplicate
% lskind OF
W IsManifold
% IsMorphable
% IsPointinside
% Is50id
W IsSurface
“ Is¥alid
W IsVahdForvZ
W IsValidGeom etry
% IsVaiidToler ance sAndFlags
W [sValdTopohogy

>

4

or2fel ofofM= FO{Tl FO| "Brep”2| LHFEO| A= HAX| AL L.

[ Sub RunScript (BvyWal brep is OnBrep, Evial point As On3dPoint)
'Test 1f inpuc polnt 1= in=ilde brep
Dim tol A= Double = doc.AbsoluteTolerance|)
Dim stricktly inside As Hoolean = True
Dim 15 _inside As Boolean

'Call brep function Lo Lest the polint
is_inside = brep.lsPointlInside(point, tol, stricktly inside)

Print (i3 _inside)

End Sub
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OnXforme 3t OEAS XNISID ZFSP| 93 SHAYLCL 0|HS HH 9 0fS,
S|, BTH, 4 U WEHS 9o HEYAS Folste S THSIAIY, FeeXE Y&U

o
i)
10
PN
ro
0z
k=)
Ot
T |
ot
o
o
rir
past
i
e
Bl

Dim xform As New On¥fcrm
Nform.

W (hangebasis

W Mirror

“ FlanarProjection
W Rotaton

W Scale

W Shear

% Transkation

o R B2 XS 240 SH(RE #40| HBY £ L) U St B4t Mes
M, Is 2d 7|80 R it 7|52 EOF= AQYULCHL o€ &, Hd2 J80 29
K= AXE Tree numbers EE+= Vector& $=2%tL|Ct

Dim xIform As New CnXform
¥form.Translation(

|&1 ot 2% Viud Oridiom Transtation [dy As Double. dy 4 Double. dz as Double)|

|4 2 of 2= Void Ordiom Transiastion [d As HHA.DpanHUFIBS.IDn?-Nel:Iunl

0{7| OnXform 7|5 % JkX|7} ©f YU&LICH

Dim xform As New Onlform
wform. PlanarProjection|

Yoid Or<lom PlanaProechon (plane As AMA OpenNURBS .10nPlane)
Get triansfomation that projects to a plane

Dim xform As New On¥form
xform.Shear [l

Yaoid Oriform S hear (plane As AMA OpenNURBS 10nPlane,
%1 As RMA OpenNURBS I0n3dVector
y1 A3 AMA& OperNURBS I0n3dvector, 21 As AMA OperMURBS |0n3dvectar)

Create sheat tranzfomaton

otgfel ofAl= o Jhel B= Y™t 374l s 4t
Ry S

=]
®O| ZHof| o3 MEE A0l
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Jub RunScript (By¥al circle As OnCircle,
DyVal factor As Double,
ByVal angle As Doukle, EyVal dir As OnidVector)

I'im circleas As New Liat( Of OnCircle)

'Scaled circle

Iim scale Az New On¥form
zcale.5cale(OnUcil.On _origin, factor)
Iim s _circle &3 Newv OnCircle(circle)
8 _circle,Transform(scale)
circles.idd (s circle)

'Rocated ecircle

Iim rotate A3 New OnXform

rotate. Rotation(angle, OnUtil.On yaxis, OnUtil.On_origin)
Iim £ circle ka New OnCircle(circle)

¥ circle.Transform{rotate)

c:rcles.lddfr_circle]

'Moved circle

Iim move ks New Oniform

move. Translation(dirc)

Iim :Lpi:cle ia New OnCircleicicrcle)
n_czrcle,Tranafnrmtmnve]
circies.udd[nLclrcle]

'Assign output
4 — vitvles

End Sub

1513 229 f92E 24

2t ZEIA RO U= HY s4t= HIIZ Rhino.NET SDK= OnUtl and RhUtil 0|2 &
Zt SO S22 T+E MSEUCLH o3t 7|s H JHXE 0|8%t Ol S0{&L L

- OnUtil

chee Jlsketnt Eo| Sl OnUtl B1OIA 0|88 4 s 7559 QLT
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Onlitil.

% ON_BrepBox

% ON_Dveplone

W ON_BrepConeEdge
% ON_BrepConeFace
% ON_BrepConeLoop
& ON_BrepCylinder
W ON_BrepExkruds
W ON_BrepExtrudeEdge
% ON_BrepE ctrudeFace
% ON_BrepExtrudeloop
% ON_BrepExtrudaYertex
& OMN_BrepFrombesh

W ON_BrepRevSurface

% ON_BrepSphere

% ON_BrepTorus

% ON_Brep TrimmedPlans
% ON_BrepWedge

W ON_Irkersect

7 On_xaxis

-;‘ O _xy _plane

S On_yasis

5 On_yz_plane

4 On_2acas

% On_ZERO_TOLERANCE
S On_z:_plane

- OnUtil wXxtd

On_Intersect SEZ|E| 7|52 117tX|Q 4t 7|5€ 7IX|D Q& L|Ct Oofgfe mES

QF Return A1t Zfso| Z|AEQL|CH

("IOnLine”"0f Mot Z0| 2o A= T's X&HEsE

—— Create and sdit hieps

Intersect simple geometry

| World coordinate

system

P

Hy

&0 WAEACHE

A= olojgLtt)

=3

Intersected =3

IOnLine with IOnArc

Line parameter (t0 & t1) and Arc ™(p0 & pl)

IOnLine with IOnCircle

Line parameter (t0 & t1) and Circle H(p0 & pl)

IOnSpere with 10nShere

OnCircle

IOnBoundingBoc with IOnLine

Line parameter (OnlInterval)

IOnLine with IOnCylinder

2Point (On3dPoint)

IOnLine with IOnSphere

2Point (On3dPoint)

IOnPlane with IOnSpere OnCircle
IOnPlane  with  IOnPlane  with )
On3dPoint

IOnPlane

IOnPlane with IOnPlane Online

IOnLine with IOnPlane Parameter t (Double)

IOnLine with IOnLine Parameter a & b (on first and second line as Double)
Ofgf= M1 ™ J2(n Fyol ufetel 4108 EoF& of &Lch
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Sub FunSeript (ByVal L ks OnLine, 3yVal P A= OnPlans, ByVal R A=Double)

DPin point0 A=z New On3dPoint
Din pointl A= New On3dPoint
Iin circlel As New OnCircle

'peclare the aphere
Pin sphere As New OnSphere(OnlUtil.Cn originm, R)

‘intersect lanme with sSphere
OnlPtil.ON Intersecc (L, sphere, »0intl, poincl)

'Intersect plane with sphere
Onltil.ON Intecsect (P, sphere, circlel)

'Ass3ign output
Pr0 = pointQ

Pr. = pointil
Circle = cicrcleD

End Sub

- Rhino & E&!(RhUtil)

Rhino RE2|El= 7|5tetar 2 E 25 OrF TO| 7hX|D JUAFLICL E|AE& ALK 2
Ho| M2 M HE =ZAIQ g =EEL
Of2{ol| 20l= A2 7|5tetat 2AE ==L Tt

—
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Rhlleil.

Points Suiface Brap
‘% RhinodrePointsCoplanar ¥ RhinoChangeseam % RhinoBoole anDifference
" RhiroPointInPlanarClosed Curve “¢ RhinoCreateSurfaceFromComers % RhinoBoole anintersection
@ RhinoProjectPointsToBreps W RhinoExtendSurface ¥ RhinaBaole antnion
% RhinolsPointInBrep @ PhinoFiSurfzce % RhinoBrepCapPlan arkles
W RhinolsPoirkOnF ace 9 RhinoIntersectSurf aces % RhinoBrepClosestPoint
% RhinoMakeG15urface ¥ RhinoBrepGetZdPr ojection
% RhinoRailRey dve W Hhinotreplet2dsactcn
¥ RhinoRebuikdsurf ace “ RhinoBrepSplt
@ RhinoRepairsrface % RhinoCreate IFaceBreaFromPoint ¢
b ‘% RhinoRatrimSurface ¥ RhinoCresteEdgeSi
% RhincCorvertCurve ToPolvdine . RhinoRevalve % RhinolIntersect Breps
% RhincCurveBreplntersect » RhinoSr fControlPtGrid ¥ Rhino JonBrephakedEdges
¢ RhINCOUrveFace Intersect @ FhiroSeFPtianid % RPhino JoinBreps
% RhincDivideCurve ‘% RhinoMakePlanarbreps
# RhincDoCurveDirectionsMatey gy o @ RhinoMer geAdjoiningEdges
% RhincExtendCrvonsi % RhinoMer geBrepCoplanarFaces
@ RhincExtendCurve ¥RhinoMeshBockearDifference. | * 1 inoMerQeBiEs
‘4 RhincExtendLima The sughBox & RhinoMeshBooleanintersection ¥ RhinoRepairbrep
% RhincExtrudeCurveStraight '@ MhinoMoshBodloanSpik ¥ RhinoSpitBrepFace
% RhincExtrudeCurve ToPoirt % RhinoMeshBackesnlnian w RhinoStraightenBrep
"% RhincFairCurve @ RhinoMeshBax % RhPlanarRegionBoclesn
W PhincRtCurve @ RhinoMeshCcne % RhPlanarRegionDifference
¥ RhincFitLineToPoints % RhinoMeshCylinder ¥ RhPlanarRegionIntersaction
% RhinclnterpCurve @ RhinoMeshObjects * RhPlanarRegionUnion
@ RhinclnterpolatePointsOnsuface ¢ RhinoMeshOffset % RhinoSdkLoft
% RhincMakeCubicBeziers ¢ RhinoMeshPlane ¥ RhinoSdkLoftSurface
% RhincMakeCurveClosed “ RhinoMeshSphere % RhinoSwespl
% RhincMakeCurveEndsMest ¥ RhinoRepairtesh % RhinoSwesp2
@ RhincMergeCurves ¥ RhinoSplithisjontMesh
@ RhincOffsetCurve % RhinolnifyMeshhlormals
% RhincOffeatCurvaOnSef th
“% EhincklanaClosedC uryeCont sinrment Test
% RhincPlanarCurveColisionTest _"‘ mem
% RhincProject CurvesToBreps % Rhinodpp
" RhincPullCLrveToMesh % RhinoFitFlaneT oPoints
& RhincRebuildCurve W RhinoPlane ThroughBox
¥ RhincRemoveShort Segments % RhinoProject ToPlane
“ RhincRepairCurve % RhinoTriangulate3dPo ygon
4 RhincshortPath
@ RhincSimphfyCurve
“4g RhincSimplifyC urveEnd

- RhUtil Curve XtZ27|
RhUtil.RhinoDivideCurve S EIZ|E| 7|5
CurveE AHELLCL O|AHZ

LR AL 202 4O RES

Rhino Curve X}27|: 7|5 O|&
Curve: #==2 Curve LtF7|

Num: 2¢gtEl =Zko| 4=
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Len: L0 %l Curveo| 0|

False: If7| &l Curvel| EA|(FO|LE ANCZ g 28 + USHLCH)
True: 282 ZFEOIL AHAlez ¢2 2L &+ ASUHCLh)

crv_t: Curve 29| LIH-0O{Zl ZQIEQ| O =

Y= 22 Lt Curvell 0f:

=
P
1o
oy

D. 0.0

1. Z.1E83447iz1
2. 5_EC54124123
X 11 INF4TRIING
4. 1T 2503125508
5. Zf SeelE4E004

‘/l/-i\\*v/l 6. 26.732€443637

= Sub RunScript (ByWal Curve hs OnCurve, ByVal Num k= Integer)

Dim crv_p As Nev OnidPoinchrray
Dim crv_t is Nev Arraydouble

‘A utility function to divide by nunber or curve length
RaUcil.Rhinoliv.deCurve (Curve, Num, 0, False, True, ccv_p, crv_Ct)

A =ocrv_p
B = grv_t

End Sub

29| ZO|Z2 LI5O0{Tl Curvell 0f:

0. 0.0
1. 2.1833447133
2. B.5C54184123
A 1 FO747R9I0F N
4. 17.2503128508

5. @Z.Se£1Eas004

/—'\\7/1 6. 26.7336443697

= 3ub RunScript (ByVWal Curve As OnCurve, ByVal Num A= Integer)

Dim crv_p As Nev On3dPointhrray
Dim cev_t As Ner hrraydouble

'A utility function to divide by number or curve length
Balcil,RhinoDiv:deCurve (Curve, Num, 0, False, True, ccv_p, crv_t}

d=crvp
B = prv_t

End Sub
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- M2 ENSt= RhUtil Curve(E ZHCurve)
RhinolnterpCurve: 7| O|&

3: Curve Xpz=

pt_array: CurveE E1t0t ™
Nothing: &&Q| A%
Nothing: M7&9o| &

0: =¥ Oi5H

OME et On3dFel =52 ™50l O 3749 Feo| ZAEE Siutot=
CurveE MESt= O YLCH

mjn

Sub RunScript (Byval Points A= List (Of On3dPoint))
Draim pt_array Aa New ArrayOn3dPoint
Dim 1 A= Integer

For 1 = 0 To Points.Count () - 1
pt_array.Append(Foints(1i})
Hext

im crv A3 Nev OonNurbsCurve

.reAaCe An lncerpolated nurb= curve

StLEOl Nurbs

crvy = Rhitil. RhinolnterpCurve (3, pt_array, Nothing, Nothing, 0)

If | crv.IaValid() ) Then
Set return viue to list
LA = crv

End If

End Sub

- RhUtil SurfaceQ| ZAMZ| 2M3}7|

M E et YE LHE2 4742] Curve E2|2EO0|X, EE[= A2 2 AME| SurfaceL|Ct.
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1 Sub RunSeript (ByWal Curves As List (Of OnCurve))

Dim nc_list (3) As OnNurbsCurve
For i Az Integer = 0 To 3

nc_lisc(i) = New OnNurbsCurve|()
Next

' Get nurh form of sach cCurve

For 4 A= Integer = 0 To 3
Curveati].GetHuthorm{nc_liat{ilj

Next

' Create the edgesurface
Dim Brep As OnBrep = lhﬂtil.RhinuCreaxeEdueerknc_liatJ

i = Brep
End Sub
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- O B2 32 NS
O{C|0j A Rhino DotNet SDKO|| CHat O B2 HEQF MEZ McNeel Wikiof UESLICEH 7HE
Ao gt 2522 MER2 MED OHE oo & =75t A& Lt
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DDotNetPlugins.html E&%+ Z|AAE
q7IM &2 = ASH T

- XN EERE

http://grasshopper.Rhino3d.com/ =ZZt EE 159 HEL|E|E 0|2 Qlg} O ==X
ol &30 SlHEEo| 2 AYLICt Rhino Grasshopper E2 EHE2 A|&S7| £E2 FHATt

2 AYck

http://www.Rhino3d.com/developer.htm

228 ALEHS Rhino JHWAH £A D20 HAIY 4 YLICH £ HLR McNeelo| A
O|X| http://www.Rhino3d.com/developerhtm S ZEE Rhino J|&4X} SA OAZ0| Hug

+ U

- Visual Studio2 =2 At £H3|7|
B} Sxet IELE Grasshopper A3YE HEHAEOM ZeS FSH7|e FSLICH
Microsoft7t 353t Ues AELCIQ E HTO|L}F 3HTQl Visual Studio ExpressE ArE2d

= US|
XtMet &2 Express visual studioO|A XS B2 5= A2, O{EA A=A & =
S CH

http://en.wiki.mcneel.com/default.aspx/McNeel/DotNetExpressEditions

Visual Studio ZH{HO| FZHZottH o £5 AYLICH or2f HO|X|E M=H 273 X
ES0] E AYLICH
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPlugins.html

re
=

- Grasshopper Scripting MZ
Grasshopper Z2{Z|2t EE ZEHOAM OE2 20| T8 B2 Mt Scripté
ES oA g AYLTh

o
H
[
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