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fTHEIE XS /1. Rajaa & Robert McNeel and Associates 2 RIBI— i F A&, MAE
1% Rhino #@4EHI1EE, a0 ArchCut FAEMNR1THI PanelingTools . XAMETThRAE L
VIRFMEETEZELEMIES, FEMT 70 THREBREITARNBUNARSIRE D
BYRIZAS (Scripting)

X)X Grasshopper FHEI R T ITHE MK E: E—HEZHEY 0.6.0007 A
Grasshopper B9% %, #ikR Grasshopper IR KIZEREFH, EMEE THEAIERE.
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#4700 VB.net Scripting ffit& .

KT FMBINEETRZHES, ARNFEEAU-—MRIFNEIR, ARLEFIX
MEHMERS . TIEMATRAPEZNMRYREZNETIR, BEASES AFiaREME
MSEITHRR, ERSAEA. REMAAMEZIAHREMAMAE LHXFERE
PIRHIRMNAEE, BB ASTESZEMRAREN.

BMEEX, H5H
http://www.grashopper.rhino3d.com

TR, FHBFE!
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Getting Started (F#5)

2% Grasshopper

T & Grasshopper #E#FiEif1E http://Grasshopper.rhino3d.com/. & & TiEZ £ Download
(T8 SIEHAANT—IE, BAREFIbAFEL, BX THBEEERmAE, 158

Save Target As (BEH) .

ERFREFME CEE: AREFTEFRFEMSILEERE, X4

BRBFERMHEEZD) . REBATHITXHRFEZMLL.

Download complete —a{ul=l

i
g

P

wasshopper_wip_20081202.exe from download.mecneel.com

Downloaded: 4315KBin 5 sec
Download to: CA h\grasshopper_wip_ 20081202 exe
Transfer rate: 8.71KB/Sec

[7] Cloze this dislog box when download completes

Download Complete

| Run l [Clpen Folder I [ Cloze ]

EFTHIEEF Run G21T) GEE: R4 A Rhino4 & H srdb %M T)

For plugin version 0.6.0007



The Interface* (£(/£5RE)

Iiﬁﬁﬂi
LIRBEMB THHM, £ Rhino ®SEMIETRMFHA “Grasshopper” FE B7R
Grasshopper MEEEO

rGJ’asshcrp-per-t.mr'|a|"r1nta|:i" D I‘:'—“EII&F
AFile  Edit  View Arrange  Solution  Window  Help unnamed® B -
Params | Logic | _Scalar  Vestor  Curve  Surface [niersect XForm
A<b¢V \iw. Csﬁf“u"&%ﬂfdﬁ}*f
T-WENﬁ‘H‘\Iﬂlzﬂl V& ¥ A &@&nﬁﬁa}néf
aﬁ|mu%-@- Eyv|ews-|}} |ﬂﬁ (%]
= I

O)

§ | - H

BRNMEAEE T —LELREMAZR, ERXERS 3 Rhino B A kit 2IEEHER:

A The Main Menu Bar F 34

NEH, BT AL B XA s 28 (file-browser control) A%k, #1 windows B2
ﬁﬂi;-kﬁﬂli%mw {RATLUE T XA THIZEE U SEIRHI2S) B E BN ARRE ST E RE
B, FERIRERMFHEZEIEXAFAEMEANMNE, BATFENESRENEOSRER. ™
XL 2 ERYE OB AT 862 Rhino BYE % M 8% Grasshopper #4811 % A8 & E 7 Rhino iz
THEO. ATBRIFIRE “Undo (BIR) 7 X—@%, FTRUMREIZIT Ctrl+X (BT |, Ctrl+S
() 5 Del (M) XLERIFRAAEE.

B. File Browser Control {843 32541 58
ME—ERDETS, RATLUE S SO SR i 22 78 B L &N B ST 18] [RIR A9 )3

* Source: RhinoWiki

http://en.wiki.mcneel.com/default.aspx/McNeel/ExplicitHistoryPlugininterfaceExplained.html

2 For plugin version 0.6.0007



C. Component Panels EEZ R

XN ERBEEETHEMNEESRBER. SN SERMEHENBRP (flan"Params"BRE =
BIRBHEEZLRE!, M"Curves"HE2EHEXALZE) , MAZNMERHMAUTELEREK
2, TEHEMNSEMRZEHETULENN, LLENARE=/YIRHE.

IAEEREEATHEERTMERS. AT LEERFATREMAN, FUETALH

WP ARTREANLNEER. SERTHANEESE, (RATLUSEEN T/,
EHHEL B — MR T A EE R B

o7 == REMR. IRATIAZER AT AR o S S 48

EREE

=

, FRAILIEIRIERAER TIEX (BD
Grasshopper (& 0) k. EEFER LST

EERSINEE R NG T B L EE
1] oo Tanget v | RREER. BAEREARS BEEBIIA
g (] e eon | THERS! RSFBTHERTINETEXS.
@ 20 Interval Golden Ratio

Interval ASIH| ArcSine

™
Z
5
m
il
=]
()
=
o
i

o
£,

Y| Flxy.z)

ES
B
=
X
=4

=
=
=
=
=
]
e
[t}
=

LOG | Logarithm

LN | Matural logarithm

Powerof E
Powerof 2

SIM | Sirs H= | Maximuom

B LN
v

<
B

COS| Cosine Minimum

WA LB EMARE R EIEER. ATEKX
MEMCENERITMES B E —MEREE, WARFENCERNZR, ESHI-1NE
RIFFEROSHSZHERMTIR.

Enter a seanch keyword

D The Window Title Bar: & OfrERt=

YmIESSHYE OFREFZ 58 WA windows IE AMER A EZAR MRFOZER/NMLBmEAL,
WS WRSEFIZE O. X2—E Rhino Fif#EIE BT %, BAXHERE
EEFOBIRER TAREEETOMNEEMATUEER/NMED. 5 REXETH
4§8%, Grasshopper Fie @ ASEMEFEE, BEEHAREMNBEXAT. T—X@A
_Grasshopper B &R, ZEOREKBEFEHFHLHESEFHRHIN.

For plugin version 0.6.0007 3



E The Canvas Toolbar: T{EXT E#
TEXITEEZRMTERDGERREAR. BEXANAERREMNIE, MBERALUIRER
CHEFEFRBLELE (BT View SKEREFEE)

0 W R AL Mo Db | RIZ0 O @

Store current view...

N0 NEBMED VIBWS..

ITHEXIAEEZESTTIHNIR (NEER)

L4514 E X miE RS

2EETH
BE T Aa91ZF #Photoshop #9#54E- T A#windows #78/& T A —#. Bilf7E2E T ARZERT
LUHATTEHE, 45, ZZMEE. (2, ERMEELEHLTIREF. 79 TRERX N6
f"I/fEJ:E/%F, Eﬁé’ﬁﬁ?z?ff HE Load from Rhino", #/E##ERnino #7718 B9 EE (/7
LUE2DAIEHATAER ., [F], EFEZE) . SEEIFTHIZEEFRE, RTEZE, (GBI EE
RS ARhino #7112 ""E?E/?;ﬂ}?/’c

BEINLTIEXERELA

4. SfniE
B — BRI, WU RFEETEX F#5). X7 I16571Photoshop A9 45 mE i BT R ZE W

S5.ATERBREEG] CEREIFAER FE KN E shiEAZEE m Ay

6.EEAE (XOMHSIEFEFOLBE TEXMENAE)

TEXHUA (BT —IMEFMBEAEREMABIKE)

SEEMS GRITEBHIEE—IHEEN)

O.EMHERE (BIMAET, Grasshopper £3f Rhino F T{EX ERY T Lt R im. fR7ATLLE
XA FKEBERARLR)

10 tAEEHE BRI R ST R —N8E4E)

TEEFRTHE, Tt iEaERFL TR TR, 1BHAHEEEEE
11.fEREHE GRIEDRYBFAE
TEREKTH, Tt iEaERFL TR T, 155 AFEEEG

124 T B (38i% Grasshoper 3§ BIZE R Rhino B9 &)

13. s E (Grasshopper M REVNZE AT R BN, RAJAEEN M ROEM EBGETR
BN, BRI ENRHITIR. MRERS HENBEANE, XEEEHMRS
M@ AR BRI E

14. P2, XMREFTURETEXTAES, FaEid View KRB RRE R

4 For plugin version 0.6.0007




F: The Canvas (IT{EX)
XREFRMREX ERIESYH LK mES. TIEXEaEmEXENNEMBRAEIAG.
TEX LRI KRB ERBENNERMUATREGRE R

AZE, REFHATEEKESHNSERSIUREAETHIRREN. XS HWIREHR
THEXESEHTRAHITHREEXTBETAEE,

BSE. RARSMELHNSE HEESE )

CiEE®f. EERE—MHEXANMNR, BATEZETEAANGLENSE. EHRATIE
ERZELE-REKMEIR. (RATLURTE &I R B R X R R EIRFIEERE.

DizH=HF. RAEWRMESHTHER.

Eiz8Ef. ELHFE—MERMZESR. HIRVERBCERASDE TEZERBAN/
MHZE. AETRNETHRINSNZERNEHEESH TR,

PIEHIEFHMKBIUFREN (AHRT)

G: Ul Widgets ARPRETH

For plugin version 0.6.0007 5



Bel, BEMXEMWARREIEREIERATAMT E. RET—IEEGESEMIE, BRIFK
BEIMMASENEXZBHXR. XPMTEAEE View KB B B/EGH

H: The Status Bar K75

REEREFHYAFTEG S EEIRENRIE. RTUBTATRSENERSKERH LR
€.

KEEETANBEARERERIAMAZXANFRERE . £EHXERR, Grasshopper F P &f
BYFE = P SIS T FF . ARET LA http://Grasshopper.rhino3d.com i8] Grasshopper B F &%,

The Remote Control Panel: Ei2iE#I R

HFHREIEEMEOEX, RAgEREILE—EER. HARATUs/NMESEATO, BEMT
EBAEERT. MRR *E‘Fﬁ—A'J\ﬁﬁﬁﬁﬂzﬂ%ﬁfﬁﬂ'ﬁéﬂﬂﬁy ALEsNEiZEH ER. @
WIER TERARsfIZEXR (F %Tﬁﬁ%ﬁﬁg_.f ERYIERIE) .

Explicit History " x|
b .u - unnamed® =
Variable B [ 0.706 |

¥ Cycle values

[~ Toggle 1

Variable A [0.250 |

Offsetamount  ——— 15656 ———

MIAEINEEM R EARTL . EHMXHFRITH . RATLBZTEFA “BF” FKBx
Grasshopper EHRiZ RI=FF /B I AT IEHE

6 For plugin version 0.6.0007



Viewport Preview Feedback: (IlAFEETR)

a) HK®& BIRIEEHRRARIEE A B

b) #ZR& PLE R NI R R A9 IE 5 2R E

c) 4Uf PLE NI RIEBL Az B 25 B

d =EF  HXMIEERSKRFKTXZ Rhino PRIS

For plugin version 0.6.0007



Grasshopper Objects* (Grasshopper X75)

Grasshopper Definition Objects Grasshopper & XEk
Grasshopper HZ MARRIT BARK, 1B—FIAIRIAFEHBE R Ffh:

Parameters S
Components =&z

SEEESHIE—FHRESR, SERESHE—NEER. TEAMERIZARE
Grasshopper XExH ] gEiB E| A9— LI B :

A) BERIENSE. MRELNSREERLRARAMNEMEAIRGEIE. HHEEFERN
MERRIGASHRAHRIES.

B) XEEHIENSH. AXBEIEPTMNASHENTE RSRENEINEE, RMAEH
B (—BHEHm #SMEERAECHLZBEIAESEMEEE, FEMGHERTRZER. —8
SEIEFTHERBHEMEEE, METHEER.

C) BitizEzE. BETRAGZE

D) IEEiEE::S

E) SEENEER. XZFRZERSNEGREMBMASE, AmMIEERSHMAmE

EEAEEE. HARERFEETNES. REEZYRRE (MTX BEEMME. TE:
B —EEFEBBRR. RIFEERERERER T =L,

* Source: RhinoWiki

I'E%ttp://en.wiki.mcneel.com/defauIt.aspx/McNeeI/Ext:)IicitHistorvPquinObiectsEXDIaﬁlct)erc)‘(.)fl1Lf%'[1 version 0.6.0007




F) athixpzER. MESEMN, REMEERAPE=E. vIRATRRE (LUT) .
TEMRCERZRAEENERRIBSULERT, HRGBRAATESHEET.

EE. WY, WASHPEEEE. HTFEEEERKIEEEIEN LR, BEXLFRIE
TH:';EMJEH\ i, —BHIMBTHRYIER, EFFEAHEENZESTHNE—IMEBETEIRERE. E
THREAXTELZEENEER, £ Data Inheritance X—& 1.

Component Parts  ZE & &5
EERBESERRRHITES, HFEE—MEINBNER. SMRATAXRZHEHESZME—
RISH, SFEHENBAINRESE. SASKEATAL, RESET AR

A B

A FEEEFRHN=ZNTEASY. REBRATSHBMRRE, TUEENE.
B) #EEHBXE (BEAIBHSHEJ/IEHO
C) HEEBBHEB[H=THHSLY

HRIrMEBAEEERD BNTRIS T, (REFERRE A TRF A LR R AL E R E D
H2A, TRFRRIASSHERLURMEASHREIE:

_E Oiv.C (Curve) B Div. P (FPoint)

Curve to divide =4 Division points
~ T
Mw&’a&
Local Carve list (1 walues) e s 4 2 Local Point list (1l welues)
Referenced Curve 1 ! (—2_.11376,10_3885%07,0)
':. I (-5_036074, 9015571, 0}
& I =7.447205,6.91325,0
'E DN (Integer) | I in Lo el
sl I I @ E:' Liv.t (Doubla)
Mumber of segments i i
\ d Parameter values at division points
Locel Integer list (1 walues) L= —
10 4] |Locel Double list (11 values)
4]
- 0_.088025
@_@Dmﬁ((ﬁoofe&n} ey
0.558583
Split segments at kinks 0.2€ll3s
— 1.1&784
[Local EBoolean list (1 values) 1218284
1.5961531
| |False 2.43381
. - 2.784348

For plugin version 0.6.0007 9



Using Context Popup Menus {EfR# R HIEE
THEXERMENBEEHEBCHT REREBTHEEERHNRIMOFHE. TETEKBIZES
HES, BARINENETEGSNFREMFABERE. flin—MEERZT ABLLE eI R
EHEMEN—LSHSHNES. MRREXRDER AESEACESRT RREE:

= Cir
Preview

Shortest list

Longest list

Cross reference

Input: P 3
| Input: R 3 | R
Output: © r |O Runtime warnings r | @ 1 Inputparameter R failed to collect data

Set Double 3
Set multiple Doubles

Make volatile

Expression F{x) 3

XEMFEZHRUR ABHRHBASHNETEEZHER L. REFEAAIIH—IEEE
FIEMKRBEMXFHREXE. RUATUEEZFHEFSESZIRN, ERERTHAERAFERE
RR&XMAANESRT. REMEZTRTI AL SE X WEREEET Rhino MILE
PRR. KiE—ERFEERFRMEEREBE LD Rhino B EREIEEEMFRIFE. 40
REYBEERTAH, ASLUXBRIEAFRET. ARAMBNSH/ZE R EENETET,
R B S EHAZ.

REVMASHY REELERBLCESER, €273 (XERF 1T FERXIMSHE
H

=1

10 For plugin version 0.6.0007



Persistent Data Management* (E#ZS#(#5 £

SHRRAKRBEFEER, ESHAURAKREERMAERLZMIE. THEMEHTHE. 3
SHEEN—AHEZNSHEGRTIR, —BE— MRS E AR EIRMER. SBES8ER—
MEFRWA R BEXMERE. 85— 1"SHBEL—1TBiRZE, HSHEREZBEMAZE
WM. (EXERESHENOIN, ERFEBEFSHETREXSHIKE. HiLSHTe
R ftb 1] B9 4E B B2 TTiE )

FRSEURRTAM R BB, FERERERSHBERERIEE. L Vector SEAH], MriF
RERBEBRE—NMMSIEE.

BitBAVERILEREE, KREEBIAL Vector SHEEHTHR. —(BRIEENEERHEIRE
BRETEXLE, REEENMTEATHEL

d Wector parameter b

BENMSHREEN, ZRREE. RAXER, EEXEAREFMIZXNSHETH (MAEEE
SEIEMIEEMSEEEER At EZMERMNTE. XS RRERMIEES
SEEERYTTE, Single 0 Multiple

il
M Vector parameter

'i,_) Runtime warnings 3

[ B

Set one Vector

Set multiple Vectors

Manage Vector collection
Extract parameter

Expression k

@ Help...

—B{RBHF IR P EEE—, Grasshopper BHREE D154 %, R S1L{RE Rhino
BHHRE—ITEE.

* Source: RhinoWiki

http://en.wiki.mcneel.com/default.aspx/McNeel/ExplicitHistoryPersistentDataRecordManagement.html

For plugin version 0.6.0007 11



LREXTEREFTENREZR, EEZE (Enter) &, BIVEHASEHSEREN—HS. X
ERESHNECEIREN THAMBEECT AKE

sssce

E—N S EIRALER RS IS HEEX BRI — @ E

12 For plugin version 0.6.0007



Volatile Data Inheritance* (725854 #)

Hdm a4k

BIBEHEEESHZH (FERISHBELIRHSHE #REATEESZzH. MREIER
WEEKAIDENSHE G, FLATLENEMBETHEK, 8—1 28 (REHESEZIN) BE
NECHARIIBNH A H S S HEEXME. RATLHEAN—NTEE SRR TEGHEE)
BB — N BB R B ER TR, HHRETRSERAE, BUNREE#
T8, XNMNSEBEETIRAEEIR. B, MBREFE— Surface EEZIEE Point Bt
7, XA Point () SEGFEEIRER GAEXETHSEARE) FESHRTI. MRX
A SHET—MNMEEDSE, PAXMIGBRHRSEEZEIREZERMNZINSHLE, BEFEECK
BHTLEEIR, B CESHSTRAE.

EEEE
EASHARASWRIRRE, (RA BT SH0PEREEXERIE. BERNE— I
BFREAZMEERNANSH:

EXANME, FTEMREAELXE, RINFEMITHITER. FERNEAM, REWGMA]
NEZAEZRF . MRRFEZEHNSEL L NER (RINWE “BF” D, —MEREE
IR FAR BT S hR:

—ERiR GRERBERFL FE—NTRSY, EZEBERMAEEE. MARRER,
BRI R L

* Source: RhinoWiki

http://en.wiki.mcneel.com/default.aspx/McNeel/ExplicitHistoryVolatileDatalnheritance.html
For plugin version 0.6.0007 13




(it
Oeacis:mb

B4, FHATBATXT PtGrid iz & 22 gy “Y” 3. “Point A” 1 “Point B” S E+EHY
E: Bl+RIH+RFF..

14 For plugin version 0.6.0007



BNV AERAN 7 REEKFRER. EREIEERANRTS TSRS ERECEME
#. BTRINVBRERXSHIFERTAZRARIRAEE, (ROTIRHLEMDEREXZ NKIR.
MR R R ER{EShift, HSBM—FiEHRE (WTED -

rF a2
) <-.

s
(maciius:mb .

R “ADD” BYSEHR (AN EED RHMERKRES, SRIEE#EE—NMRSEN, ’55'{’—’}
SWIINRTIFR. MRIFFERFHNEX—EL %)E;E)UJJ‘EI’]J_ £, J%TA'HHF]F‘ {RF
MBI =N IREER IR .

Fl4EAY, MR{FIZME CTRL, "REM"EIRIGSHIL (ANTED , MEBRERES NIRTIRFH
BR. MRZBRRBWEESSH, BASAWN.

For plugin version 0.6.0007 15



16

.@ Mo Runtime messages

Disconnect All
Disconnect m Set A
Hel

@ o LY sets

For plugin version 0.6.0007



Grasshopper 18] LUB T A A LAY EIZ R 1B 5HE, XMIZEE 0T LIE Params H /Y Special
subcategory B#%2|. {RAILLEIE Receivers 253, FiGEHMAMCERS—#. HIREEILE
BZERBRBRRARE, EE%EmER. XHERE N Receivers IZE BEIARYIE B B INEHIE
BERRTEREELZ. (R LAHEERHIREEEL R E Receiver "selected"HIFHE R
N, F"always" , "never'Ein. T inA LU E MR S AHIERE.

XEB, ERENFEELEREREREA Receiver iIZH BT HIERIRE

Receiver ZHBMATATHT 1 RAXZ—NMONTREZ S HTZERRBHRED, &
BERBIAWE TR (BREFENARATLIEITERR)

For plugin version 0.6.0007 17



Bl Data Stream Matching* (ZE##E7)

Data matching #§#E ITEL
B —MEEPRRBRARME-E. H—NEERAFARME (TERBNEEDE 8
EINBUBHITIRETRIRHE, IR EBMESTE. bk — MBI AESE R KBRS ESS.

BXHR, MEES[AE “FI vHEMNMASENHESELUIMIERA:

Stream A — X p 4 x

Stream B — % x x x x

IEARFTEZIRY, 7£ AT B BIEZREZBRIWARNERE . Grasshopper B BISZ#F 3 FhECE AN,
EBERHEMHMNATGEHERAITH. REEMNARE—X—iEE, BERE—HERPEREEIE.
X#EFRA “Shortest List” 0.

Stream A —

Stream B — x x

M “Longest List” MM 2—E#ZEMASE, EIMAENEERERBNE. IRMBEHER
B ERIAEIEAL N -

Stream A —

Stream B —
&G, “Cross Reference” # N 23BFTE A GERIHEIE AR IEFE L -

Stream A —

Stream B —

XEAEBENMNE, BARHSEMNHERRETERA. ARIRIEZHIAASEMXL
FREMIIREFEEITER B AEHERN R B ERIE, XA PR LS E N AR

* Source: RhinoWiki

http://en.wiki.mcneel.com/default.aspx/McNeel/ExplicitHistoryDataStreamMatchingAlgorithms.html
18 For plugin version 0.6.0007



BN E—1miEzERE ENSZ—NEEXY.Z RS ERBMMN TR

X &#%:{0.0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0}
Y #4#%:{0.0, 1.0, 2.0, 3.0, 4.0}
Z %7 {0.0, 1.0}

WREE “RIEHY” HNEEHEXLERE BRINBRESHIR R, BAZSERERME.

XEXLYFER R DOEEAR:

Rhino Viewport i #

Perspective B \

-
-
-
-

.

M “Longest List” MUMSER+5E, EEFER Y,Z LFrEEE X LirEEEBTE .

For plugin version 0.6.0007
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Rhino Viewport B -

Perspective B " \

"Cross Reference"#iMESIBFFAEHI XYZ EE£EEHEXEL, FTU&ESE 10X5X2=100 &

Rhino Viewport A h |

Perspective

BMEERBAIBREARME AN (BREAEEHEREREHREHITRE)
RBE—MHRREISN. FLEEZERFEN-THEMOANMEFRE—RTIEEE, fla, £

B—%ES4FE-RIN-HE. SHENEY, FEMESLHEK, MASFESXEREL.
REFEZMENBASERRAIIERSE, MAERIETEREZRESR, ENETHEER.
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Scalar Component Types (##EizE78E%)

HWRZERABRA—LHFZEPHINERN, EEIES:

A) Constants (B#) BE—/NEHHwm~, ok, FF

B) Expressions (FRiER) HRER—NHEZNFEIREE BN
C) Intervals ([X[8]) PR E M A E0E 1R & 18] Y (X 1

D) Operators (GEE ) FAREXFZENS, WK

E) Polynomials (ZIx) BETBEEZZERE

F) Trigonometry (ZAEE) RE=ZAEHNIZELR, NEZ FZE
G) Utility (Analysis) [SEATE (440 1 - BFEMAIFANSAE N LREIE

7.1 Operators GEEE)
FMZRIAS, EBEMCESRE—LERERMMANERT —ERN SR HITIEE HE R

EERES. WTEBFENTREECZESR RNEI-ITEENEFEXEZRREZTEMZE
BEAREE,

FE: BEfTHZEXWTERA, FTHXHREASCHMERTR X4 H /Y Scalar_operators.ghx
X, MTREEEXHEE

Operators

0:No data was
icollected...

0:No data was
icollected...

0:No data was
icollected...

01 No data was

i collected...

0 No data was

i collected...
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MEFIREIEEX
e Params/Special/ Numeric Slider -} — M 5 H| Kz B2 TEX £
*  Right click the slider to set: & H¥=H| &FITIRE
° Lower limit: 0.0 &/)M&
° Upper limit: 100.0 & X1{&
YHEifE: 50 GEE: XRMEENE, FEITESAR/MEBEELT )
1% A4l 438 13 8 Hl (Cntrl+C) # s (Cntrl+V) & | — M2 #I 5
Params/Primitive/Integer-#E R B PN EEZE B2 TEX £
EITHI & 1 SRR E— B EEE L
BITHI 5 2 SR N EBHIEEE L
EPMEFN RN LT EEEE (FHFEEE) - BRI FFIE
#izH 7 (Integer component) , F 1] AJLAHEHHELZ T BN, ZHENTE
#E—1~ “Post-it 7 EIREIGFINEHIEEFHIH L ERT, FENIELLERTHIZH -
L L BTEHF AU L P Em I F T TEH.
Scalar/Operators/Add-#E R —MINEIE BRI TEX L
EEF—IBECERIMEEZESE (AdD BN A iR
HEE AN BHIZERIMEEERZAEA B in
Params/Special/Panel-# 8 —4" “Post-it” E#2 T/EX Lt
HEEMECTHERN R HILHINE] “Post-it” HEHRAIHINIT
{RATLATE “Post-it” EHRE I EEEAYFA
HEREMZEEERETEX L
Subtraction i,
Multiplication 3
Division B&
Modulus & 3318
Power &
HERENBYZERINE—NEZHEEESNEA A i
HERECANBYZERINE—NEEEESRNHRA B in
s HER 5 Postit @REITEX LH BN 55 EHzHH[HEZEER.
EXBLETH, HIFEBEITENEHF, YE Post-it BHRAIZH

o o o o o
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7.2 Conditional Statements  (&#iE4])

REJgEB &£ E 2| Scalar T Operators FREHHEERMN E—IMMABFLLRE, EEAF 4
MZEEE (0.6.0007 HEAFHIE MEMHHFZERFLERRMINGE. EITHARLERTIE
FEMARHITRELMIZEE. XM EERSE Equality, Similarity, Larger Than, #1 Smaller
Than, TEHITIEHAIRERE.

IR EERERNEN, BITHBEFXHHH Conditional Statements.ghx.
U T EZZBEXAIEE

1

2.2

313

44 b

515

66

Z; oéFalse
2 1:True
9;9 ZEFalsa

Conditional 3|False
Statements q =

01 False

1:False

2:False

3iFalse

4iFalse

5:True P

& True 0 True

7|False 1 False

& True 21 True

3:False 3{True

- 4 False

SiFalse P
& False
7 False
2 False
9 False

A) Equality A FIEGEFITIRME, L List A 0 List B BOXI IR, dREMEZIEERY,
BAIWEEE— Ture % /R1E, HERMERHERNFE False Bt /R{E. EEEXTREIER
A IBEIR AR EUR T ERI SR B R (BIARRE Longest List) . BEREBEMNMGHT, F
—MRIE—MHRENTIR, ETRAEIBEFHERNEEDR; FMRRIE—N R RENT
=, BERMEMEFTEEE P THERBYEIED.

B) Similarity  {EMEAIIEIEFMXANLBIBEE. EXFFIFR LS RF Equality EE 25

BEM, BEF—STE, EEHRLZEH—TEDLAIMALL FAKREX List A 1 List B 1 51T
HmE. Similarity ZEHZBE—NMELIL URTRALIEHEEZNENE.
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C) Larger Than  EHZHFEMALIRFFFHIE List A WIFE—IZE L List B BIFE—IK. B
M I IR BB AR B AR R E: KT () MAXFETF G=) .

D) Smaller Than  Ijjge#n Larger Than @ E &8 HE/k . FSRELEL List A B9ZE—TRE &L List B #Y

E—Iuh, FRF—AHRRE. B BMGHIAMEERENT (O hTFET (<= B
FEIRIEFIFRAE
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7.2 Range vs. Series vs. Interval( 3EE, #3%l, X4)
SEE, #IFXEzERBERNMBERRZHIINES, BEXEEEFSEARRE.

TR BTG FRITERMA, FTH RS ERRE 4 H Scalar_intervals.ghx 3
.

Range

SEEIEE RE MR X EMR/MEMNESRERESMN—RTIE. b EE, BN LEER
SEEEE BT, F—MIHKRETTEEMER . AT, EEHEXH0E 1.5
TAMMEHIEEX T EBAES R E VA ERR, BEFHR 1040, XEHET 1148, RORA
0#XKZE 1. GEE, FINEHEASHERRBERE, 8/~4% 11 M, MAR 109

1.0
11.0
21.0
31.0
41.0
51.0 P
61.0
71.0
81.0
91.0

Series Slider |

s

HIEEREN—RIUKIEWE. BEMBRINH BIHIIPRED, AEMIED EXM—
BAEERE. IMHINEERNOTE, 3 MEFIFEZEIBIIZER L. F—1, SHikE
% Series-S AT, EXTHIIMERR. FSMEFIFK, ®EN 10, EXTHIIREE.

RAVEREN 1 MBEIREA 10, WT—MEHN 11L.ERF, BZMERFEXTHHIN .
BT HEHIZEH 10, 7 series FEXHIRLMBERTH+ME, BILL 1 Fia, 8XE8M
10
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10.0
11.0
129
13.0
14.0
15.0 >
16.0
17.0
18.0
19.0
20.0

Interval

Interval iIZ B 8 A AE— P R/MEFI— DR KEZBZE—R A EERYE. Interval ZE SR
FHRMNAIEXR—NERMEMERAR Range EEE. TEMEINAET

Range IEE 2B AT LI FEE —N M 0 BI— NN BT B — N EE ES . M7E Interval iIZE 2 H,
BE/NMEMBREATUABANEATMB FENX. FEBHF, RIVMERTENBEEEKREXT—F
51l 10—20 Z [BIFf B A RERYME. BL7E Interval BYsIH{E R /R4 10.0 2 20.0, XBREFHATFEY
ENXIH. WRIEL Interval B9 T i 5 Range B9 D My NHBEIE, HA1BEZE Interval g —
RYFHET . IEWHETE Range HIBIFHBHE, MRFIKAIE Range T EIZA 10, HATIFEEE
—4¢HM 10 B 20 ZEIEEAY 11 M.  (FRMNBRZ AREKEX— interval {77 LLFE
Scalar/Interval tab. % B Hfth—Le755% . #EIlt, FANVAND T —LEREGERENX Interval,
EHEENETDRNSHEENB—LHMBA SR
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7.3 Functions & Booleans (EB#E5®HR)
ILFEMEREESHMENITEHEANGE. EXZHIBRT, HBIEAREKRS—ERIEFFREX
F— B, “mR-? 7, R 911 ZHENREAE? MRESHZERA 10 ETEME?
XEBEBZEMOMELRRE—MESEXBIMRBY . BIXIEF B E XA AR S Hr L “
Re” XA, FRFOBHBZZHITHEMARE. TEHILERINKEE—NEESLAH
— RIS EIEIE A

MR EML, BARRE.

BENMEFEAREXMIFRRR—Fl%k, ERREREHELOHRE: “Tue(E)” =
“False(fR)” , MRBHRERES. HFHREA “True(E)” B, WHEKAHL%: RZHHRE
A False({R)BY, iZA R B — &K il 2. B AR E AR5 RARIE S B A 845 R ITHE M AYIRME:
MRYMEA ML, MAMRE: FEEAXMM IElse EA: WMRYKHE—ERE 2
BN RYIRIE; BN, MEAAIRIE.

Grasshopper th 5 XHRITNEE, ERIIETRBIEER MERRSTFRMHER.

£ EEABIFH, BRIOMNFE—NEFEBRHE X BAR— M E—TEREEE EEE
(Scalar/Expression/F1) .Itt4h, —PNEHERAIREER F MIANEIE, EXXHE—EE “x
b5 K4? 7 MRFFHPIGEHELL S X, PARHW r MESERGRE “B”
N REFBRARERAD S UT, BArGHESTH “R” .

—BHRNEX T —NEREHHRE, BITATLUBHERE “EH. & 5 2%i%4 Dispatch 89 p i
NRFITENFERIERIE. Dispatch EE B TIERMMIAN—RINER, MTHIEFR, BIGETE
BREY{EE 5 Dispatch BY L i N#83%E, F+3%B8 Dispatch B P i NI RIERTFIZER. R
EERERACEE, MXFSEESEIBL Dispatch 89 At . tnERE R4 “1R”, Dispatch
BSILERERA BME. MFXMIF, HITRENRSE x WEKXTF S FEEH—E. i
$E— Circle B3z & 28 ( Curve/Primitive/Circle )[E] Dispatch B9 A ¥ #83% , [F itk &4 i3 Dispatch
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HmREN “BE”H, —NREFERIEHFZMESHEE LK. BARBIEHELER Dispatch
B BHIHAEE; MRHBREHN “BR” . FTAFHIFRE, ABFSHWEIEKR

Circle(R:6.8995 in) ])

AT LB & — D XA EXHIT— TR, ZE#E—1 N-sided Polygon
(Curve/Primitive/Polygon)iz & 28 2| Dispatch ;2 E 25 H9 B i I, #A{RIZIERY Polygon iZ & 88
B RMIAIIAT A ENX £ 8 a0EE . BEMR number slider B35 /\F 5, 38 24— number
slider #{EAFEMNFILFIGHEIZ LK. WRBFEEKT 5 BLABEIEE—IER. BiZ
AR, TUAEEXFEESA IfElse BAILERRINVEE.

Result

Tala

TR BETEMBERS RN, HTAHXH If_Else test.ghx
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7.4 Functions & Numeric Data( &&5#FRIEE)
RHZERZIEETRERN: EMBREATUAT ZHATARBIRE. RNEZLTRIEHER
—NMRBEEBRKITEM— DN RGEAHE—IRREE. FEEH, BNBEEAREE
KRR ERMHFE L L RIERL.

ETEBBFD, FRINEEE—DZELEL Davia Rutten ZE#289 Rhinoscript101 F A i2%I 9 —
N ZRHF. EEELZ T Rhinoscript B{Z 1§52 —1# B FAR AL M AGIE, &1
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhinoscript101.html

FE: BEETHMRETFHEEENGF, 1HFTFE Source File X H Function_spiral.ghx
THEEN R EXHEE.

DRI
- £ Logic/Sets/Range H#E#—/> Range EHHFE TIEXHE

7£ Params/Special/Slider F#Ei8 AN EF BRI TEX P X

AEE—NMHFEFHFNTRE:

Name: Crv Length

Slider Type: Floating Point (this is set by defualt)

Lower Limit: 0.1

Upper Limit: 10.0

Value: 2.5

AEE—NMHFEFHFNTRE:

Name: Num Pts on Crv

Slider Type: Integers

Lower Limit: 1.0

Upper Limit: 100.0

Value: 100.0

% Crv Length iB5%1 Range iz B 2889 D i AR

i Num Pts on Crv i85#0 Range iz B 2589 N #i A\
HNTEL )& T—3F 101 TFLEHAI8H, ENIHM O F5 TR 9 HE,
FENTIFIE ENTIA 2 G20 2

Logic/Script/F1 H#E#H —— XK £ #) Function iIZH &2 8| TIEX

A Function iZE 8889 F #i NI FF$TFF Expression Editor

O O O o o

O O O o o
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30

7 Expression Editor ¥HEHEFBMAM T ER :

o X*sin(5*x)
IRIFIIA TIEHHIEE 2\ 0, FfF= & T EErors #875 &/ “No syntax
errors detected in expression ”  (FEA T H L IZEEIR)

o Hii#f OK XHIXHEHE

Expression Designer [=5c=)
Arithmetics | X xpxy | @0 avavavEviaey | x2 ¥ ¥ x! a®

Striictiials |ax @y @z | Po Px Py Pz | alP aP | () [a] {xy.z2}

Constants Me Q| p Ui AA|IWHE

Comparison l=2=2| <= > >

N-aysymbols | B(000) TIG00) AC) UGE2) G(in) | Display functiontist

Expression x*sin(5%x)

| * Bs Double
Variables

B No syntax emors detected in expression...

| Preview | oK “ Cancel ]

%% Function iz B 88 3F4% Ctrl+C (S #)F0 Ctrl+V (F50%) KEIE— Mz ERREIA

4 i Function iz E 2281 ARy F #i NIRFF4TH Expression Editor

7£ Expression Editor 3EEFMAM T ER :

o X*cos(5*X)
BE: BPNEE—RIT T2 cos EHFAEFEFLTsin FH

o B OK XHFIXEIE

% Range ZE A R MiBIRAN A Function iz E 2889 X M AT
B4 /% Range iz 824 67101 1452 F/Function iz & 24, #
1 —E R Z1m B E T o —AF B E #5170 AT KL g5 2% 7 Function
BEEZEA TR EE A AEE AT R

Vector/Point/Point XYZ H#EM— Point XYZ izE 888 T/EX &

EREFE— Function IZH 2589 r i T2 Point IEHE & A9 X HINIR

EEE— Function IZH 2589 r i TZ Point EHEEFAY Y HIAIR

% Range ZE 2T R i T2 2 Point IZE 888 Z AN
HHEHERNNO AT E, 115 EE/4ZNE I LAT—F . IR X TR 1 EF
TRIZHIX Tl 5 H9 44 2 F1/E) £E

Curve/Spline/Curve & #E— Curve ZHE 2| TIEXH

E¥% Point ZE 28R Pt HiHINFA Curve iIZH AT V HI NI
FNIELZCYE T —XKEZITHT BRI, FANTRTL & d Curve IZE#ZH7D #
ALTFHZ Curve A95#0 (degree) ; —11 A9 #I 26 AT HESEH 1N E.Z
(B E B 265 FIT T BRI . —1° 3 BB #2615 i — 1~ -F B B9 Bezier #2£,
HER 2 M2 HT125%] 5, T H T —E R FT A~
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Perspective

L,

R BEXNLGIRNZFE, 15X Zach Downey HItEZ:
http://www.designalyze.com/2008/07/07/generating-a-spiral-in-rhinos-Grasshopper-plugin/
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7.5 Trigonometric Curves( = A& #ih%k)

EBIHFEAA Function iIZH 2B iB8 8 AN ITHE RO BIZIEL U R A BEME. Rt
Z 450, Grasshopper BtrE (scalar) ABEFE—LHMH=ARIEZES. = AR EKIEZ
(sine). &3 (cosine) . FAEY] (tangent) MFHFX. BIERURTREINEHZIEFEE
MIE, EAMIBESEA=ARMEPAERERS (Theta) REXNXFAEIBZBERIELE, X
LR TFHRNEASRINEENNRIEEEEN. RILzI, FHAIVERTUAXLREERE
N EIERMERIIN S, bhanIE 3% 3R B 2% R BUR R L B R AR R MO 2R TR % . 7 1822 £, Joseph
Fourier, —MEE#F R, ADIESKR LR LT T UER S EERRA B EHIEER. X
NI RREIRAFEEM S (Fourier analysis) .

ETEMEEH, RINEER-ANEZEER, INMEZRLESOEE. KRAKE IR IR
#H—RYiFzNEE (slider) KIZHI.

FE: RZH Grasshopper E XX HEEXAHEMBELEHR] Source Files XX EH)
Trigonometric_curves.Ghx 344 .

MK XA EX (definition) :
* Params/Special/Slider - #E#=MBFRTEX. RFEE—NBEFE, ARFTH
TRE:
°  Name: Num Pts on Curve
Slider Type: Integers
Lower Limit: 1
Upper Limit: 50
Value: 40
o IEFEZNBYE, ARHITOTIRE:
°  Name: Wave Length
°  Slider Type: Integers
°  Lower Limit: 0

o
o
o
o

Upper Limit: 30
Value: 10
o EBE=MEF, ARHITUTRE:
Name: Frequency
Slider Type: Integers
Lower Limit: O
Upper Limit: 30

o
o
o
o
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°  Value: 12
e Logic/Sets/Range - #EFH ™ Range iz & 228 T{EX
e %3%E Wave Length i85 2] ¥ — Range iz B 2549 D i\
* i&E¥# Frequency i ¥ 2|3 =4 Range iz & 257 D iR
*  %3% Num Pts on Curve /85 Z|# 4 Range iz & 25HT N HI NI

REIEX (definition) RMIZERRMNEEMELRS, XNEXCETE T HEREE, F—HE
RS HEERZ 0-10, FHABIEMHHTEEZ 0-12.

*  Scalar/Trigonometry/Sine - #Ez1—4 Sine E&EFZE TIEX

e EEZE /) Range-R I ZE| Sine-x #i A1

e Vector/Point/Point XYZ - #£&1—4 Point XYZ z&2=3) T{EX

o EEFE—1 Range-R HitHInZE| Point XYZ IZH 228 x MIAIN

* &% Sine-y Hii I Z Point XYZ-y i N1
XAT, Rhino & [0E &% Hm— 1T EZRFEKET—F S 2. B4 %E—7 Range
W EIHIEEFEA Point IZEZSHTX AT, HFIER B LET = FRHEE,
AL T BB B 1B R E]  iE Ak E-FEHEERT . Z, Point iIZE 7507y A TGHIH
LT T Sine ZHEFHIITE AL ER ATy BIFSTW, T REX L m
TR T — 1B AU T 1EE 75T ER K TR R K.

e Curve/Spline/Curve - ¥Ez1—4" Interpolated Curve iZH =2 TEX

o E3E Point B9 Pt #itHIRE Curve B V HIAIRT

FHIE XL iZ 70 L ETRIEC R —2 . #7244 7 Num Pts on Curve, Wave Length #7
Frequency = 7VEFRELENX, 1BEFNTIFHIRE— 18 FFKIEZH B ZEHTHRNE .
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Y
o
L

Params/Special/Slider f ¥EH— M EFBFE TIEXH

HEXNRBFEH O TIRE:

Name: Amplitude

Slider Type: Floating Point

Lower Limit: 0.1

Upper Limit: 5.0

o Value: 2.0

Scalar/Operators/Multiplication & #g/#—4~ Multiplication IZH 28| T{EX F

ZEHE Amplitude 7845 Multiplication ZE 2289 A IR

EHE Sin zE &Ry y i H 1512 Multiplication iZE 2859 B #i NI

ZE ¥ Multiplication IZE 2589 r i tH IE Point XYZ ZHE 288 Y AR
X PERRIZ B R FAER, Amplitude JEERIREHF/Z#5 Sine 1554
HEHETRAIEE . HTFXTEFELRIEZH Sine BHZEHTY 1EHT, AL 1710
Amplitude #7#71EHTATIE /) 26 H9 9 1G5 115X

Vector/Point/Point XYZ 1 #E#5—4 Point XYZ iz H &8 TIEX

EEE— Range IZH 28 R HitHINEI #7189 Point XYZ 2 H 2889 X MR

Curve/Primitive/Line 1 ##—4* Line iz & 2883 T{EX &

EEE— Point EH 2% Pt MM INEI Line iIZH&3H1 B AN

EFEE A Point ZH 2% Pt #MiHIE Line IR [AY A AR
HEEXAIRE—E85, BNIEIE T EZFHE X # L ZER =, X155 F Sine &
ZERTX HEr. Line IZH S CIE L HH F 5w EXHI X 57 EIH F—5)H 5
ZHISine 2%, XLEFTHIZE EE AT LU LT B 10 B iR B 26 19 5 387 B B 5/

O O O o
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F N ELZ [ f s THITELZ—1 sine B4k, 1t AJL BT B Sine iIZE 514 A
eI =BG A2, /%0 Cosine B & Tangent & s7f#. Cosine FITangent 158 2 £
{7 Scalar/Trigonometry TR T2

EE EEXANLAIRMSIZIZ, 15X David Fano BiEZ:
http://designreform.net/2008/06/01/rhino-3d-sine-curve-explicit-history/
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Il The Garden of Forking Paths

7t Grasshopper 7% %) 0.6.00xx LL&l, #E—NSE (parameter) HHIEERZ— 85, Hitt
REELXNIEFRES. (B2, T Grasshopper FHEIBFEHIAREZ T T —1 L K HI1E
M. BE, E—1NERMSEFRFFES ZEHIEY. BTZZXHREINEE, BLAMEE—
MRS E—&EIRTIMAE. TEXKE ., B David Rutten £, RE—INEEEFMERLE
HMERRRER.

Branch with

\/—'Dma List

Empty Branch

222

L | I T ]

2
NUocwnwog

222

—

.-..
=22
o llhw

i0;1} (N = g)

Gmsshopper‘ Data Tree ——

HELEMXKEFE, §—1T2ROEEMK (RATUMENMT, EREABIFZBZIET,
RN BMAGER A RANIGE) RS path{0}. X EE (path) FEIEEFEE, EIEE
TENFAXE—NFHOIBRARTENXIHMESOPFEREITBE EHFHRS (0, 1512
FE) . MIFNRED “RS7 ZAXE, BA ‘RS FESRTIRXUNEZE—EIMF. RA
BEFRNTXA A “B&1E (path) 7 SEHF—K, BARNMERENTEE EMXHREN. &
N FAXXEBNFFAX, REFFOXUAEBEALTE. HRINZXFE—FE—FMEE
FEMRHEMRE, RNETBE—LHE (XEKREIRFRENERR, BFAMTME
BR% . 8N FFFIX (FERREFOENI? T B—IMELAHNE, XBEEREXLES
XA BGEH S .

Hit, §—BMHENEENMPROBREENFRABETHEMNNET 19X, 8—8180E
DRE—TMHE—MRSEE T EERMIXPHMNE. B—1MOXE - TBERESEERXTS
X EMBERIAE.
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AT H—DRERBRXMEEREEN, LRITRE—NIEEERENGF. % Rhino FEIEME
#i%%, 7£ Grasshopper FHEHATFEMBIID S F A curve 2. ARKFERA— Divide Curve
(Curve/Division/Divide Curve) ZHESFIFXFAEMLZED A 20 B, LKL LER 214
E0m. RRHANVE XL SEHA— Polyline iz & 28 (Curve/Spline/Polyline), Xt H 1< 152 —
% %.

Curve 1 / %

Curve 2 R F

MRKANZEA 0.5 HEERARAH Grasshopper, B4 Polyline ZE BN S HIH —5&

ERTX 2 ITRHESLE% XREANARXLEMAR, XL L HBHRUE—2FIRFEREFE,
%R Polyline ZHERMEFMSRIXLRE—FESLK. MRKNER 0.5 AR
Grasshopper, XLt & B4 S i H 45 R OB Fros:
— - PR
] " / \
0 ST . s \
22 _ y |
: 25 10 P li
24-.. 39 ag j} "" | e
. W zi s b o
2 s 11 “ : 1 1 i T |
| )
£ : 14 ) i P R‘-.\ \ I,*" ‘|"
2'9 15 16 1 ’ 4 7 o
i 34 =
foeriiggee 39

B2, MERHKNIFIE Grasshopper E T B EEEEESN, HAMAERLUER ERITH
Polyline ZH BHIFRI . MRBANTELRBULMDE, BR2UEMH 0.600xx & E S kA
) Grasshopper, # {18 Polyline EE 1S IR KX L 4k, FEATIFXLELIE IR A MK EE,
B—RKRZEMMEE DA T 20 B FATATLUER Parameter Viewer (Params/Special/Param
Viewer)REBEMEBIEEM . THRXMIFHI—1EE, RPZEELHEHINKE
path{0;0}#A path{0;1}.
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2 e / \
| [
d : 2og < / \
4 b b Ay
8 . 1 g \/ \
1 14 . k \
. 12 g 1B \ 'I
B 70 ; N /
; 13 15 %
Lo 14 & - \ s T A
E,__ 18 1647 \,‘__\ //‘f
g 13 i SRR
1802

MEHAFEFLITE Grasshopper EX B EN KR, BRNRKNBE KR, BE—X
ZHMER, HRANIZE AM? Grasshopper AN R Z N SHIELEWEXZEE, R
A LUTE Logic/tree FAE BB X EHE R ABMIRIZHERMEIESS. EXE, &
{i1{£ /8 Flatten Tree iZ& 2 (Logic/Tree/Flatten Tree)IGEF A HIRRIZ & F H— BN EERT, 3
GEUEA 0.5 IRA R R RET—H.

TEXKERE, (RATUER, HEMAE Flaten EERZ R/, RAITHEIREMULE —1TERE,
EBAUR=E T —FEGLk. XFERURMRARSERNERZ—H.
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R AT LLfE L iX 4~ Grasshopper E X, FiEERIBERIER Polyline ZE R VESEAEKEER
Flatten i£Il. X#EMTZE, REXUEIBEWMNBEEZRET H—KIKE (BT Parameter

Viewer EEF) .

Disconnect All

Disconnect 3

L’;“E .Flaﬂen

Set one Point

Set muttiple Paints
Manage Paint collection
Clear values

Extract parameter

Expression 3

@ Help..

IR MRMEBERNMIFEREMEX, REZ$TH Rhino X4 Curve Paths_base file.3dm.
FN3Z4 Curve Paths.ghx, XN SCHE7E A SRS M RYIR ST .
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8.1 #IEF & KIEMER

& Grasshopper 2B —#EE R KX AREE S EH IR, EAXMERCHFEEZITIE
SEEURNEZESRRERATRL. B2, 28E (tkna. fiZk. thE. FHH. H/REMR
HFE RETRERANERLEERNEE. X, BRI XLHIESSIE®E
Grasshopper B <$#FT1E.

THEHE—NTES — B R FEENGTF, EXNMIFRBIMEERAZIAEM List ZE:E, )
AT LLF Logic/Lists FH R B2 b1,

AR MRREEREMEN, FTHAREM AR AR ER List Management.ghx X4 .

L¥C

50
20
B [10 o
6.0
% 50
P 40 P
30 1.0
20 20
1.0 3.0
0.0 40
D 5.0
60 P
i 80
= 9.0
3.0
0.0
E 40
50
60
70
30
9.0
—— s
Slider | i |-'-; o .'L
L m G
- =
e i ©
True
True
False
False

40 For plugin version 0.6.0007



mAFFIE, FAIEIE— Series izH S, #LIAEN 0, BIRFEN 1, 2ECH 1074, EEE
Series IZHE 2549 Post-it AIfRFLS B~ FEBIE=E: 0.0, 1.0,2.0,3.0,4.0,5.0, 6.0, 7.0, 8.0, #A
9.0.

JEE: Post-it EIRAIEVAN IR E RERIBIIE E R EFHRS, RAT LB Post-it B LA T
3=

TITLE AREA ==

1.0 €=t LIST DATA
2.0
3.0
4.0 D
5.0
6.0
7.0
8.0
‘9.0

ENTRY NUMBER ==p

T o e ] o T T 0 L s

-

BEBABIRRFIRIASEZEETRILRS. AZXNMITFH, RIBRBERIXLRS, X
LS ALULRNBHER S MRS EMNERES

A) XLEHIRMAE List ltem ZE 22 (Logic/List/List Item). XMEE 22 AR—FIEHIE IS E
B—A (HARBITURILD) « BAR BT ERNEIENERELRIRET 2GRS X1,
EEAEIEIIE, E—PMHIENREE0, E-AE L, E=/E2, FEMUEE. MBEREK
WS A5 R, REEI—MEIR, BAREXHAESITYNNEHIENALE. RITEZ
1% Series-S #iH im0 List ltem-L S NIHHEZE. AR, BATMA—DEELE List Item-i % Nif,
XANBHEXTHINEBRENBFENRES. RBARINNZEXMEN 5, List ltem iZH 25R94 H
HEEER—NNERE. EXMIFE, XMEEER 5.0.

B) ListLength iZ&2E(Logic/List/List Length)ZA& R 2t EMAEENHEFBHHERRRN
HF, JEHBIRSEIEFIEKE . EXMIFH, i1 Series-S #HitHim 5 List Length-L i N if
HiE, BERETX—INEEEG+IEE.

C) @3 {¥ M Reverse List izZE 2&(Logic/List/Reverse List)FA1 7] LA S & —FIE3EHEF B IR
F.

D) Shift iZ & 85 (Logic/List/Shift List) i S RIBEIRMARNEIRRBER LREFET B, i
B2 % Series-S #iHim 2| Shift-L #Nis, FEBFE—NEEIEE] Shift-S iAx. RINEZE
BEMERLGE ALY, XM shift ZERFHNRBREZRSSHEHE. MERINIEBEE
REH-1, FEIEMENEBSRTHEH—ME, RIE, MRBEMNEIMEKEHS 1, FFE
MEBSE LB L BNETLLUEERETEE (Wrap) , X2 — 1N H/RE, HAATLIFE Shiftw
tHE, REEE RBHRME” FKIEE “True(E)” HE “False(lR)” . EXMIFH, X
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A shift BIRIBEA+L, TEHRNALUREEAMBFE—NE—NME. MRRINRERTEREN
BEHE, BLAE—NMEBSEBHEX—FNHBENRE. MRBINEESTERNENR, X
MEB SR LEBEX—5EE, ARBEIMENX—EIETERRT .

E) SplitList iZEzE. thF—FNEES ABEMNE—LREIE. BITEMNREEEX—FNEE
NIREFEN RS KM B EXNMFAH, FHAE Split List EHBEEIEIIEE RN
HURRE ST, At H & RIS #3E%| A-0.0,1.0,2.0,3.0,4.0 #iE% B-5.0,6.0,7.0,
8.0, 9.0,

F) Cull Nth =% g8(Logic/Sets/Cull Nth) = BRI EIETIBIEE N MR, REA, N
ZR—NEH., EXNMIFH, FTALEZE—NBFER Cull Nth-N Nz, BINBREEBFR
B4 2, Eit Cull Nth ZEZIE S EIR— N BMREETIERIEEE. Cull Nth-L 4 im i B2 M
|B B $03E 5 B B 5 E BV ETAELESI: 0.0, 2.0, 4.0, 6.0, 1 8.0. WMNRHNIGBENEX A
3, CullNth ZEZENEBUETIREBMREBE=ZAE, ER<=Z: 0.0, 1.0,3.0,4.0,6.0, 7.0,
F1 9.0,

G) Cull Pattern jiz& g8 (Logic/Sets/Cull Pattern)iR Cull Nth iz & 228 5.1&, BREXMEESE
REA—EHREREE—IFTENEZE (Pattern) , MARFEAE. MREHGRER
“Ture()” , BAMNMEBIFIGESHERE, MRARER “Fase(lR)” , AN BIEIEE
SHWBR. EXMIFH, BIMRENGRERA: B, B, & K. BAUXEENH/RE
MHENWEEINE+NME, BARXMHRERESTHNEESFEH, BRIHENESERF—
HiE. REXNMEER, BHMERNIZZ: 0.0, 1.0, 4.0,5.0, 8.0,#1 9.0.
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8.2 YRLAEHE ( Weaving Data )

EE—ES, BATER T HZNWAER—RITERHEE S RIZMH Grasshopper A4 EE
HRIEEESIRY. tEsh, FATHATLUER Weave 2 H 25 RIZHI BB TIBIARF, Weave izE 2289
{iI &2 Logics/Lists/Weave.

AR MREBEETENFHREEX, BITFHIREXHFRER Weave Pattern.ghrx 30 .

f Input Pattern

11L0:B
2:L0:C
31L0:D
4/ L0E

1:iL1:B
2B
3iL1D
4iIL1E

1iL2:B
2:L.2:C
3:1L2:D
4iL2E

]

ML BIE X/ Grasshopper EX:
Logic/ListWeave —#E5—1> Weave iZE 2| TIEX.
BUANER TR EZ =1 d: F—1 P WAy, ARERHAH TR
BIHEEE: IETFBIFT, trERFEO FL, LIFHFMARFIEES S Weave
BEEEAHIEE. (BERIEEELHIHEIN S SHEEZEAD? R
1% Weave ZE R HE8EL &, 1FFTHF “Input Manager ” E#k (A EEE) ,
ABFELT L AT LA 1R 5 B I/ A GE % BTN B . A EFEETIRITHHIAT IR, =
TR E HI ISR R IE TS, BT 2 22 6 HI K SR Mok — 15 5
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44

Variable Parameters

aF
r— 8l

1

@ |
ak

0000 @

e Shortest [ist

v Longestlist

Cross reference

Insert nulls

©

Input Manager ||

Input: P

-

-

Input: 0 S || Cancel |

Input: 1 3
Output: W 4

@ Help...

FIFMANERER, &R FEN
mSRERRM— DAL
175 fREOEHR E IR E AR %

FRkMIEER EHESRE.
Params/Primitive/Integer — #E8R — M EHS 22| TEX.
HEEHSE AT, REEE “Manage Integer Collection” ("“EIREEEE")
B S HTE A E NSRRI — N R ERED. FMZDEERIBNE
d, FERTEMEENEFESHROEEIE™ETEMETF: 0,1, 2. RHER
R ZERRMTENERERS.

[ Integer value manager M -.
00|+ + St
50 2 |,_ :;-,_-_.-,,.-_
B 1 il e
A 32bit, signed intege
Irteqer
True
= Sig o Sign
I
E i'_ifé'rﬁs"-kiifﬁ'-&a'rﬁi'n_"_é{-:_r eror | [Bin
= |icans will not bg included in Binary notation
@ Ethe flgal collection becal.llse
they do not represent valid . »
= | ENEY
Lok [ emed JI| #mtE
FANTHT %7
REZE. BT HTXLHEAINF FNTA L RER K TR ES TR

///y?/?‘_o
Params/Primitive/String — #E&1—4" String IZ&Z 2 T1EX.
t 7€ String iz H 2§ L A HiEE “Manage String Collection” ( "EIRFfFHRE
") o
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F_L TR FEEE SR Fr b, BN I M — TN F 45 2R 1R (E R F 77 B R3S
XBENTBIE— TS, (18EFAN]ATLE T E #H FIF BT T2 Fe (2 2 55 5 7% 5%
HESY, XFHEFENTFE T=RHESH FHEREIIRIE. #M5 INFifEEFiFE
£ LO:A, LO:B, LO:C, LO:D, LO:E. X7 LO #9515 (R IR & iR B N TiX L Zff BB 2 7 4
S50 BIHIETIER), XBETFENIRE T XL F 77 BRI E T E R 4747
B THS N FTBIEE . 1R F1FE E TR AR 1% EEFH T ERIEHELE:

String value manager |M
QO :

[[|®E:1o:R
B:Lo:B
B:Lo:-c
D
E

4§ = lisc

B : Lo:
B 1o:

i% ‘ | ok || canca | i%
# | X
/1\ F
FESE, KRBT Crl+C (E4l) and Ctrl+V (F5ME)IRIERBE BINBENFHES
£.

EE_ANFHESELATHBITAFTHEESERR, ATFHFEENT: LLA,

L1:B, L1:C, L1:D, L1.E.

EEFEANFHESELALEHBITAFHFEESTERR ATFHFEENT: L2A,

L2:B, L2:C, L2:D, L2:E.,

BB S 2 Weave-P HINIHIEE.

BE—/FES=F Weave-0 N imtEE.

BEZANFHFESEM Weave-1 HINIHIEE.

BE=AFHFESEM Weave-2 B NIHIEE.

Params/Special/Post-it Panel — #Ez1—4™ Post-it Panel 2| T{EX.

1% Weave-W #jHimF0 Post-it Panel #8iE, XHIRATF AT LB RIXLEEIE
X1 Post-it Panel &7 1% E v — 5 B Z 4 LT HIFHE, FTHTEHESYE 94047
RIE— TN Z 24575 0 BIHHESIERIFE—1, AT, FZ 1L %245
1 BIEHESIERIFE—T, F= T ZE957 2 FIESIERFE—1T. #
& MBEHALE, FIT S0 ERIFEZ 1 HHE, 1EEHILULEH.
I LB ERINF RS H20 5 BRI F R X

For plugin version 0.6.0007 45



8.3 IR (Shifting Data )

£ 8.1 FIEAIE L THE T WA A Shift EHZRIRIE—MRBEB I —FIHBIETE RIEIE
FHEET—EMIER. TEXM)IFH David Rutten (GE: Grasshopper B11EE ) €&, [
HBNVER TR FANER LAY SEEES, W ER shift ZE 5. (R UE T i EE
ZHER:
http://en.wiki.mcneel.com/default.aspx/McNeel/ExplicitHistoryShiftExample.html

AR BRI XHRREEN, FTFIEHRER Shift Circle.ghx 3. THRRZE XX
HRIHETF:

Perspective

MK BN IXANE X
«  Curve/Primitive/Circle CNR — #8 —" Circle CNR (Center, Normal, and Radius)
BEBHTHEX

1£ Circle-C iNifs L HEHRESB —I 5
7£ Rhino B HEER, #AN"0,0,0" A AHHE-
7£ Circle-R iNim AL, ABBEEKEA 10.0.
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Vector/Constants/Unit Z — #E8E—4" UnitZ @23 TEX.

EFmANGREET, ARBEEREH 10.0.

X Form/Euclidean/Move —#E&1—4> Move iz H 25 2| T{EX.

1% Unit Z-V i 3% %0 Move-T i N iR HRIE .

1% Circle-C #i im0 Move-G Hi Nim#tRiE .
_LETENINIBEIE T —1A 50, 0, 0 HELD, K10 ElikEERE. #EE
171/ Move iZE 17X MNEEZE Z 375 #6557 10 1N EiifE BT EH T TE
#o

Curve/Division/Divide Curve — #E® # 4 Divide Curve iz H 252 T1EX.

1% Circle-C #iHigFn1%E— Divide-C i\ iHEiE.

Move-G i imFAZE — 4 Divide-C Hy NifH8i&E -

Params/Special/Slider — #8—MEBF2 TEX.

Wdrs 1 iderFAHFTUTER:

° Slider Type: Integers (&I, ##)

° Lower Limit: 1.0 (FBR: 1. 0)

°  Upper Limit: 30.0 (EFR: 3 0. 0)

°  Value: 30.0 (HE{E: 3 0)

SEUEBES FIF A Divide Curve-N M Nifs+BiE .

LTI 1% At B 2 —TNE B L2 579 5% % 30 1N 4

Logic/List/Shift List — #&8— Shift List JZ HaZ 2| TIEX.

1% 5 — 1> Divide Curve-P i im#0 Shift List-L i NimtHiET »

Params/Special/Slider—#& &1 — MUEBF 2 TEX.

EEXNHEFEFEHITUTIRE:

Slider Type: Integers

Lower Limit; -10.0

Upper Limit: 10.0

Value: 10.0

1B #EBEEFD Shift List-S My is+EE.

7E Shift List-W ¥y Nim E & HH BB R REREN True.
X, BN LE a4 5 6] L&) T 10 AR, #1718 E Warp 184 True,
XL B HIHETIE K T—1 & BB

Curve/Primitive/Line —#Ezh—4 Line iz & 223 T{EX.

%5 — Divid Curve—P #fitH{imFA Line—A HiNimtHZE.

1% Shift-L 3 i F0 Line-B M\ iHHE
I, BNIELZEIZE T—FR IR B2 158 B 41T Shift 155 5407279 5 E 5427
Shift 25 L FETHIm EHEE. FAT AT LUE T LB F R EKZH) Shift ZE 7
At BERE XL E 2 = I EFERI I I

o
o
o
o
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8.4 RB#ESHH Excel

HEHREZMIFER TIREFEEM Grasshopper 5 ##E LUEIFX L B SN HE R4 B M —
RIS

R MRBER TEMFH &%) dfinition 1T 7R 3L 43X B #9 Stream Contents_Excel.ghx
e

0.0.0

1.0.1 !
2.02
3.0.3
4.04
5.05 )
6.0.6
7.0.7
8.0.8
9.0.9

ERFFEE, FA1ER—1 Range izE 28 (Logic/Sets/Range) 2| T1EX, AFRBEHEXEH
0.0 #J10.0. Bid7 Range-N iANimAd, HITREZXA “&M 7 EH 100, XHE#EFNIFAT
L 0.0 #1 10.0 XX (8] B 51 #1152 101 PEE.

SRIEFRATHER —/ Graph Mapper izE 8 (Params/Special/Graph Mapper) B T{EX, #
Graph Mappper £&&E, Fi1EEE (type) E A Linear . AF1% Range-R #iltiim#0 Graph
Mapper #iINimtBIE. wieg—%, #EHE— Post-it Panel Z&E B2 TEX, HBES Graph
Mapper #Hi%.

& 25 Graph Mapper BJZEEIZE A linear , F ittt A9EHES (7€ Post-it Panel ER7R) 1288
HMRRETR. B2, MRIKIE Graph Mapper zE £ FAE, AFEIRELE N Square
Root , HATKSEBR—NHEES, XPMHHEEIIRERE PRI

0.0
.0.316227766

. 0.4472135955
.0.5477225575
.0.632455532
.0.7071067812  f
. 0.7745966692
. 0.8366600265
.0.894427191

. 0.9486832981

©ENourwn -0

AT 5 Post-it Panel BRIEHE, REEHEMNETCHEMR AT, AFIEE Stream
Contents . #ARRIBIRT, BXHEHEZHFBEREEGRHEELENMEENMNE. EIXF
FE, BTN HREETENAME: C:/Tutorials/Exporting
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Data/Stream_Contents.csv. B1R% MR g0 H &R IR AT LUEERE A RIRFRIEIE, 6F
Text Files (.txt), Comma Separated Values (.csv), 5 Data Files (.dat) &% . REXLERF
HIRZ FERAT LS H B Excel B, HA AL e FER CSV g, B ARXMIHEHEK
Wit AR —FE RN EHREHEEIE. CSV BTG —FMEIBITNE CSV XHREHKE
BIE—NHE Gow) , BE—TMHE, §—1FEWMESLTF, B—IMFEET—IRBE, &R
NeBlFh, §—IUXNEE—1NEE, BEBINEASAIZ N REE, B2, X#HEXA
BAMRM T —MERSIE R NERIGHI AT BEME.

0.0.0
1.0.316227766
2.0.4472135955
3. 0.5477225575
4.0.632455532
5.0.7071067812

6.0.77459§ 2>
& 0A83666£|“‘7| Entry numbers
8.0.89442]—
9. 094868:1 S | Stream contents
e Stream filepath
A Script
A Monospace
A Serf
A Sans Serif
A Sans Serif (humanist)
Custom Font...
Disconnect All
Disconnect 2
@ Help...

TEHAIFEIE S AZ Microsoft Excel 2007. B 7EiE1T Excel, FHIEXE “BFE” %, #TF
RSB EIRFR “SANIMBEEE...” (Get External Data from Text) AFiEE “SAEER”
(Text Import Wizard) , AREXHLEEHKE CSVEX, REHKE LEMIREENEDS
Stream_Contents.csv 3. THIRMESHESHIER, FEESAE Excel 2. £5AME
SHE—TEMREIPT “9RFS  ARIEE “T—5 2EL.
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Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited.

If thiz is correct, choose Mext, or chooze the data type that best describes your data,
Qriginal data type

Choos

type that best describes your data:
: - Characters such as commas or tabs separate each field.
! Fixed width - Fields are aligned in columns with spaces between each field.

Startimportatrow: |1 o=

+| File arigin: 437 : OEM United States

Preview of file M:\Grasshopper 101 Primer\Definitions\Stream Contents.csv,

]

1

2l 316227766

|2l 2472135958
5477225575
632455537

»

Cancel

[ Mext = Jl

Erish |

(oA

SARSHEZSRF

FRENRAFSHEE. SRHFSE—M CSV XHFEFHS (thana

S, BT, HEZH) , XRARETREMERRENZRS B S —IHIREE. BEARNG

B IERFIEE ARAFEEMAEHERMIRERNS,
E=5,

Text Import Wizard - Step 2 of 3

RMNAFESRE “T—F" #HAE

—

Delimiters
[F1ab

|| semicolon
D Comma
[] space

[7] other:

[] Treat consecutive delimiters as one

Text quaifir: N~

Data preview

-0

This screen lets you set the delimiters your data contains. You can see how your text is affected in the preview
below,

-318227766
-4472135955
-5477Z225575
632455532

4

50
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SAEEME =D RITIREF Excel (REZELHET Excel ERTHIER. “EM” EUUSHE
HipEmART, “BE” B HEERABH (F/R/B) , “TIALT” & B REF
EEHEREN. ERNOXNMFE, #F “B0” , AFsE “TH” -

Text Import Wizard - Step 3 of 3 [T

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

Tk ‘General' converts numeric values to numbers, date values to dates, and all
| Tex

remaining values to text.
|Dsts: MDY | Advanced...

Do not impart column {skip)

Data preview

| Cancel || < Back |

ARMRSFERTEE— N ETESAZLHIE, RIVMERAKIAREZE AL, ARRSERIX 101
MR A HIFR4ZE, IR Grasshopper E Post-It Panal BRYEIER Xz B. 7 Grasshopper
hEEEREERE, Eik GRASSHOPPER BRE M TS S B ehEEHHIXA CSV X#.
[@2) GRASSHOPPER E 4% Graph Mapper BJZEE! 1F5% (Sine) . ;= Post-it Panel &Y
BIEELEHT.

0.0

. 0.0244717419
. 0.0954915028
.0.2061073739
. 0.3454915028
0.5 P
. 0.6545084972
. 0.7938926261
. 0.9045084972
. 0.9755282581

O oo RWBNAD
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YI#:E] Microsoft Excel AIG7E “#E” MRETH B TIRE “EFHBTE” (Refresh All) , A7
RIBIRR, EFBMREREN CSV X , BEEMHENE Excel BEE. HFE= A BHE
BIESEH.

7, M AL B AL01 IR BRI TTIE GEFE AL, 3R{E shift, FAFIZE AL0D) , AFIE
1 “HBN” (Insert) ¥R, ARIEE “B%K..."(Line Chart) , ARIEEE—N_HEZLERER.

all 1] @ = dy =2 O sin
Column | Ling Pie Bar Area Scatter Other l'i
: ZtD Line : - ' Chamr‘ 08 /\ /\ [\ /\ /\
| 17 1% | o o AN WY S WY A W S WY A
== - S/ VA VA VAN VA
i. | - Seriesl
3-D Line
A
< MBSEI—1ELER, XMEFRRBRT
B e Graph Mapper E—#Er9F24K. {RATEL

Grasshopper Bi#t{TRRZ X BILE, AR
Excel BixFEH IR (Refresh All) , RS FHR
Excel BN AL .
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Bl Vector Basics(E& £ /E2)

MEZ R, HMNME—NEER—TEEGKE. ARMMEASHLANR. —ITEEBRER

TA—NEHEAEMNEE (BERGART , EETES ANLZSB. MENKERNZL
BRKE, HAERAIZ B ST A SfAE: EHES ABSNE LB

Sense

Base Point

e Direction

Rhino 1, EESRRNEHN. ENHBEREFILEIRRFRRX. Y. ZLHREMHZI
BEFRAE (—MEFET/ DINBENESE) RRTH. FRIZAHET SR IRZENTAY,
mE 2N ZEXA. HRNBBRTRO=ZADHEN, ENRTZEPR—MFELR. MH
HINLEBRTEEN=NNEN, ENRT—MFENTE. BEZAUERAMENE, 28
AENMUNRRBS RERME R ZBNARR. 8. HELELHAFEA/LITSERE, #11R
258, XERE, Rhino PiREREMAIENLER, FIRINATLURARERESEESHEN
JURHRAE, BT, HedeFaEnL.

{ Unit Vectors }

041536

[ e o il
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FELEfId, FATEER Point XYZ zE 8 (Vector/Point/Point XYZ)ZER = (0, 0, 0) 4bfl
E—Im. RAEHENVE Point ZHEFR PHILHITS Move iIZH 28 G M ALHEE, HE&ARE
EEAETEBRZENES S, Ak, FATHEME Unit X, UnitY | UnitZizE 82 TEXLE
(Vector/Constants). XYEHEB[IEE T HAYLIREA XYZ RE— N EEFHE. FHAATLUAEE
EHTFEHRESEA UnitVector (BfifEE) SEH/MMATRIEERDEMNKE. BidEiEE
Unit Vector B935S Move ZE 28 T MINIAYRIRT 2/ shift $#, FMNATLLEZZ MEE
2. MAEMRAUE—T Rhino HRE, (RIFFE—INSERERL, UR=AN251EX. Y. Z5H
BENHR. TENTHFERNEREIS I RENKERZE T, SISEREMNT
TR, FERUFE—NEL BRNATUESENESEISNEBEHSNEE. Ak, ER
— Line iz & 228| T/EX_E(Curve/Primitive/Line). %1% Move iz B 82/ G HiHIN 5 Line iz
HEH AL, LUK Point ZEZRHT Pt #iH IS Line ZE &8 #Y B M ALl LA T 2 Unit Vector
(BAIEE) EXHWEE.

IR mEELHITHRBENX, 1EE Source Files F¥TF 30 UnitVectors.ghx X .
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9.1 Point/Vector Manipulation

(R EEHE

Grasshopper i —# % Point/Vector EE & RHUT “REHF” PROERRME. TRIIZET

—LRERMZERREINEE.

Vector/Vector/Vector2pt

ERNEREEE-IEE

EHRE e iR i
Vector/Point/Distance HEHSEESE (A BHEMALD Z Coi
P
Vector/Point/Decompose B—1TE0@AX. Y. ZzEE {XO;Z}
L]
Vector/Vector/Angle HEAREEXA, MEENEE
/ v
Vector/Vector/Length HERENKE
‘ Xz} v
Vector/Vector/Decompose | F—ANEESBATH X, Y. ZEHER
% i
, BEE 1i58E (ABMATD 5@
Vector/Vector/Summation DEHEE (BEALD MM )
op

B 2rAR BER D ER

)

For plugin version 0.6.0007

Vector/Vector/Reverse B, KR
w
v
, BREZLIRRUEENKE, [BE/K
Vector/Vector/Unit Vector Eh L BAEE, B KERE R -
W,

Vector/Vector/Multiply B LIRTUL—MFERE L /

g

{a=4.0
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9.2 Using Vector/Scalar Mathematics with Point Attr ~ actors
(Scaling Circles)

¥ Point Attractors {# Vector/Scalar Mathematics ( 4&H[E#2)

HINBLME T REMREHFREMEIR, RITRENMIF. XMEIFHE- I BEEEK
BIMAE, FATEREX LR E R EO IR — o B9 2R B SR AR AU L [B]

Pick a point
¢from the scene D
d b

d b
Pick a point
¢ from the scene

FEEE: - EEXIMIFHRLENX, 7 Source Files F1FTFF 30 Attractor_2pt_circles.ghx
PL_E Ry B R B A A TS T R 4R s (2] B B BT R E X o

TR XA AT e
St e et e
S s ST ITS eSO

S = g R g

W Iy .\. Y i)
T A o h A e =
SEostset oo aE
+ 9 w.,..:Q- > ““‘ S
L S A A T IS
B oy SN NG e
e NN SN N GG
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FHa IR EE RN EX:

Params/Special/Numeric Slider——FFiAF EILX =MEHER TEX £
HRBHX=EHREE:

o Slider Type GERZERD) . Integers (EHD

o LowerLimit C(TBR) : 0.0

o UpperLimit (EPR) : 10.0

o Value (&) : 10.0

Vector/Point/Grid Rectangular—#E#—4> Rectangular Point Grid iz &£ 2| T/EX

EEE—NBHE Pt Grid iz E 828 X AR

EEEZNBRE Pt Grid T E 2R Y BIAIR

EEE=NBRE Pt Grid ;T E 2BAY S MIAIR
X1 Rectangular Point Grid iZE #5258 7— 1 2RI P91, BH P A TiZE
X1 PRI R A (FEFEANTRIBIFHRENFO, 0, 0) X MIsBizEEEE TR
EEX Y Btrhim, HEHFEREX. ELTEFHITKE 7HRIES 10.0.40
RIFE— 17705, =L HEE 20 5. XEB2 EEM A 15 F A5 6] L F
BLERR). BTGS2 TREHE X #IY B, XIS BATAE T H2Z/E
HI55 /5]

Params/Geometry/Point—#E— Point B 2| T/EX Lk
HE—TEFAmplicit ZE#, B EMAEEEEE. (FXEEELEE
EEFEME) . XIEEEFUGTENTFITHIRMAIXyz IZE#F &, B
BIE—T N, BRIEGESEAEANRE—T A, 5% & Rhino #9152 F L0
EHEE—THT.

7 Rhino Byig =, EXHFEFMAN “Point” FEZSMEMMAEETRE—

R. EXE, BRNELSMETRE S, XHEMERSAEE xy FE L.
FENTHEL G = Y& 7 —7 attractor point Z1k/5, FNTATUKEENTEIZNTA
A7 Grasshopper #4924,

4 i Point EH 883 i%#E “Set One Point”

LiRRE, ®BIRTE Rhino =9 )& /Y attractor point #{k
HHEFENTELZEE T— 1w hI s H A #1524 5/ /5 77— attractor point. #
17T % & #0F i1 B £ 1 = £/ attractor point #4926/ .

Vector/Point/Distance—#Ei{—* Distance iz &8 T{EX
¥ attractor point iz E 2845 H 12| Distance IZH 22/ A IR
% $E rectangular Grid Point iz & 2889 G #5151 F) Distance iz E 82/Y B i AR
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Pick a point
from the scene

F—HRIEX G E L ETRGE . WRFEANTHEE b7 B 7% #1 Distance iZ & #5479
D #415i F, FNTATUEE —HF AT E X Le 42  attractor point #9.£6
B, BNIEHXLEFEXGFNEEBIFE, (BEARNEE XL FFZ
B EZEHIFEZ,

Scalar/Operators/Division—#E{—* Division =HE 2 T{EX

¥ Distance IZH 257 D #itHi 12| Division iIZH&FHT A MR

Params/Special/Numeric Slider —3#E5— numeric slider Iz E 222 T{EX

ARBELEERARBUTES:

Name: Pt1 Influence

Slider Type: Floating Point

Lower Limit: 0.0

Upper Limit: 100.0

Value: 25.0

#E$E Pt Influence 782 Division iz & 22 8Y B i NI
B A FEEEFTE A, FNIEE— NS 2R IBHF 5 E AT 18T E A -
FEANHEIHF7ERIES 7 FRIZE — T FHTL B, XFERE AT A (B 24 [
BIRIFET . BN EREBAXLEFCircle ZE#FH. (82 TiLENTAIE
XNEEG, FHNATLORE— T R EFRPIULEEFZ) FEXME.

Scalar/Utility/Minimum—#&&—> Minimum iz & 52| T1EX

%E$Z Division iZE 22 A9 R #HiH T1Z] Minimum iZ & 2289 A # IR

Params/Special/Numeric Slider —#ER—4~ Numeric Slider IZ2& 52| T{EX

AREHERRBUTRE:

Name: Falloff

Slider Type: Floating Point

Lower Limit: 0.0

Upper Limit: 30.0

Value: 5.0

E1E Falloff i@HR% Minimum BY B i A\IR
Curve/Primitive/Circle CNR——3#ER—" Circle CNR (Center, Normal, and
Radius)iz B 282 TIEX
F N7 7% ZEEF 1N E BRI IR 10 257 2 F T & K AFHTP1E
E#£ Rectangular Point Grid iz2H 858 G #1012l Circle B9 C #IAIR
E# Minimum JZE 2589 R I E Circle EH 8 R AN

O O o o o

O O o o o
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£ ## 8§ Rectangular Point Grid iz & 25 BUE*T Preview B 4)iE

Pick a point
¢ from the scene D
1 D

TR B 1% 20 BT . HIAEENTE L0 T—FRFZ 455 A BB H A
LR B2 L 1769/ F) attractor point #9282 Ak EZERTE]. 162, LREHNT
B IMA —7 attractor point iZEABIE? B FENTEEE 7ULAIRE, ATUFE
TR IR EE L #FH A # I —LEim 5 785 AT LA LT T

— ke

EFLITIEESS: Attractor Point parameter, Distance component, Pt 1 Influence
slider, Division component, Falloff slider, Minimum 3 Bi% T Ctrl-c (£#/) #0
Ctrl-v (Kalh) kR & Hll XL iz H 27

BEHHNBAEAIEXRTABS—=, MRIEXLZERZIFASEHEEE—E

FENTEEHIET— point attractor... (B2 8%, HMXNZFENTEAESE
Rhino ZZE&# 496/ X 1 =
Rhino L& #, FEXTIEEPREN"Pont" S HIEX N AMEBEENEFEE—MIE.
HEHRNE LSBT —#F, ETNRE P REX— R LURIEX A =27 Rhino &)
XY FmE.
A B & duplicated Point iz & 28 3% "Set One Point"
YHIRTRE, EERNIFIA ZE Rhino #1 & & )& #Y attractor point
HHEENE 2 (TIZEL, #17i1E 75 rectangular Point Grid 492827 A7 LLif
FEANTIEHERIELE. 182, BNTFE/EX2 2HH Minimum =& 25095 B9480HE
LA —EAH . 2 TAZX AR, EANTZFZEZH Addition iZE 4.
Scalar/Operators/Addition——3#ER—1> Addition iIZE 252 T{EX
EEE— Minimum ZH 2589 R i H 12 Addition iIZH 2RHY A BN
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EZEE = Minimum JIZE 2589 R i HIn %] Addition iIZE 2289 B AN
IE, E#E Addition iIZH 2289 R i HInZ] Circle iIZHE22H R MIANT(EE XM
AV B ETE)

Pick a point
¢from the scene D

d b
Pick a point
¢ from the scene

HIE TS IEGRNIE, FNTR9% B %ML B RIEEE—HRT. 1AL T2 E# B4 M
/% 7—"Falloff sliders # A ZEH 7—1ERFZ#/2 TS Minimum ZE 2. il EFE
12 Pt Influence #7 Falloff ;&4 47 18 X 52 /=] B2 AT 1T 1R Y FE B 5 hT AT »

B ZEFEXNUIFRIMSHEE, 15 1E David Fano's HY:
http://designreform.net/2008/07/08/grasshopper-patterning-with-2-attractor-points/

For plugin version 0.6.0007



9.3 Using Vector/Scalar Mathematics with Point Attr ~ actors

(Scaling Boxes)
¥t Point Attractors  {$ 8 Vector/Scalar Mathematics ( {&83L /&)

HIE L RE T {EH Vector/Scalar Mathematics SR E X BB BYE 12, XLEEZEHEHEOEF]
Hit SRR ERER. BR2HIMTEATUBARENNZNIEE SRR RFFEE T
Grasshopper HJ shader iIZH 885K EXRRIE R . BT REGIFERRMERR R, FHi1EK

—STEREAEXH.

= EEXIMIFRETHENX, 7 Source Files FTFF 3214 Color Boxes.ghx

=
@
Pe @
]
[}
®
[ ]
L]
a
L ]
b 4
[ ]
|
Z2
v| o«

61
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62

Params/Special/Numeric Slider ——3&E5{ 2 /" sliders iIZH =2 TEX

HREBHE— slider FHRE:

o Slider Type: Integers

o Lower Limit: 0.0

o Upper Limit: 10.0

o Value: 3.0

ABEALEE ) slider FiXE:

o Slider Type: Integers

o Lower Limit: 0.0

o Upper Limit: 25.0

o Value: 25.0

Vector/Point/Grid Rectangular ——3E75 1 4 rectangular Point Grid iz 5232 T1E

X

EFEE— slider 932 Point Grid ;& 22 A9 X BIALIF Y AR

EFEZE = slider 2 Point Grid iz B 2889 S #i IR
RIS = P EEE]— T A fEMTE, BAE—1EREHX fy HL AR5
B ( idfE, BTFEEMPL LR, ATUITHIZIR# S ESE) XL
MZ BRI B E 1 BRI R . BNZEEH X EE 7 HREE—T=
g E

Logic/Sets/Series—#aM 1 4 Series 2B 82 8| T1EX

EIEE /) slider 2 Series iz H 2589 N i A1

EFEE— slider 2l Series :ZE 258 C I AIR
EEEITEENIE#E 2 776 Larisste. ragetEs/BPE 1 )&
R, BFENEMBOEREL, FTLREFENTREXT Xy #HIHEE3, Ll
LAEBZTTEAENEBET 12, AFEINRESB=HE LT A FIEE
EHT 1Nz i, BT ELE, ) TH—, FHNTES—NEERE R NE
series count

4 i Series THE Y C MIAIIFRFNIEE Expression Tab

Expression editor F#iA—TZER: (C*2)+1
FNTHEZ iz E 75 /H Series iIZH 7507 C MATTERUZFH ML L, FAHFEANT
BIIEL5 18723, Arid Series count &2 7.

Vector/Constants/Unit Z ——3#ER—> Unit Z vector IZH 2F 8 T{EX

i Series iIZH R8T S HitHIE Unit Z ZH2=RAY F IR
WREFEHFIZE A Unit Z vector ZE# L, FSEZHEHNEX TT 1ME, z EFE
FILEEEM T 25, BIENIHEE =1 slider 758EFI#1E. FENTFHX T EGE
1EREX F AT E #IAFHY s [ RG2S 1B 2B 5

X Form/Euclidean/Move —#Ei— Mz & 282 T{EX
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E$E Point Grid iIZ & 251 G #i i I 2] Move ZE25HY G AN

EHE Unit Z IZE 8889 V HiH I%) Move IZE &0 T HIAIN
HIRIFERNNG FEIIGE, R EEERNIBH T GEEZ R T k. B2,
EBEFNG— IMAFIBIIETE FHIE. X R B A 315 P AR 1% & 2
longest list # 7. &G FizE7E, ATUKZTHIY cross reference. HFEEZLZFK
LGt =R T . (BEENSHIETHITE)

fete OO

Surface/Primitive/Center Box —#E5{—* Center Box iz & 22| T/EX
E1E Move iZE 2219 G #5151 E) the Center Box Iz E 2844 B i N0

— 4/ oo

4 & Point Grid #1 Move component iz 8 223 %1% Preview
T EZ R ERE.

EZL: BREMBRMEE

Z Params/Geometry/Point - #ER— Point IZE 852 T{EX

4 Point TEBZBHEMH A “Attractor Pt”

FanEgHEMEERGFH, RNFESBLAMET Rhino F=29HS .

7£ Rhino B3 =S, 7EXER=HHAN Point HFEGEFHEERE—1 2.

[@ 2] Grasshopper, # i Attractor Pt iz H 22i%#F “Set One Point”

SHigmfE, EERNIFIZE Rhino e S
I FERTUEEFF — TN X s LB 77X 1 Attractor Pt iz 5 75 B4R 18
7. MR GGHEGEHFEZE, Grasshopper £ B EHE

Vector/Point/Distance —#E5—> Distance iz &z 8 T{EX

E & Attractor Pt HY%i i I51 2] Distance 2B 85 H7 A HI IR

E ¥ Move iZ E 25/Y G #H1IZ| Distance iZ & 251 B i\
R ENTIZE F #7%) Distance iZH#5HTD #HH T, FNTATUEE —1N1EFZE
FeHFE 1 F) Attractor Pt #7265, 2 THEIXLEEEX S, HNTFEHEE
176916 E & & HIKFo .

% Scalar/Operators/Division —#E{—" Division iZ & 28 2| T{EX

% ¥ Distance JZH 8889 D ¥t 112 Division iZH 83 H7 A B AT

Params/Special/Numeric Slider - #85—> Numeric Slider & T{E[X

LEERHFRE:

Name: Scale Factor

Slider Type: Integers

Lower Limit: 0.0

Upper Limit: 25.0

Value: 25.0

RIS EB R E| Division & 22 A9 B MIAIR

O O o o o
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X Form/Affine/Scale —#E—4* Scale IZ&E 22| T{EX

%1% Center Box iz & 2889 B #i H 151F Scale iz E 287 G My NIR
%+ Division IZE 2287 R #iH 151 % Scale BY F #i IR

47 Center Box iz H 8 3+ X 4] Preview

FEZBEAIERIEE. B4 Rhino E/9H7A box Z5RIEM 117Z) attractor
BIEEBRIT T4, BRI LHE— 228 E N0 2T 6 e e BT e 1T RO 45 B FE

Set One Point in
{ the Rhino Scene

F=%: BB box MEEMRE

Logic/List/Sort List —#EA{—> Sort List iZ B2 TIEX
2y T1R#E box Fl attractor FA9£6 25245 box ZEN1E, FNTEZRTE, =
IR, DHERNTHEEHENTIIEER, RIZE LRI FFIKER
1E.

Logic/List/List Item —HER—> List Item ZH 82| TIEX

HEHE Sort List EH2RAY L MHIRE] List ltem iz H 3ZHY L 1A

A List ltem IZE R | AT, REEE0.0
XAHE TENEEHFEF—T, iR FIEE

Logic/List/List Length —#E/{—* List Length iz & 282 T1EX

HE$E Sort List IZE2ZRY L #iH INZ) List Length iZE 2889 L IR
XN REEEZATUE RN REEFGEZ DAL, FNATLIEXLEESIAF
H) 7 15 E 5 K F 7 BRI iR A E

Logic/List/List Item-#ERI 55— List Item 2 & 5% T/ERX

3% Sort List IZH 25/9 L i I Z the List Item ZE 2589 L AN

3% List Length iZE 2289 L # B IR =/ List ltem ZE 2289 | #AIR
HRIFIBE B IF B EZE — 1 List ltem ZEHHIE WATI L, L HIEEHEF

BEHFIRANE. X2H 2 Grasshopper BI4(1E 5 2 E— B 1EA #45

B0 FlgiF. FTXUIRENTHIFZHKEZHE 100 MEZEFZF, HE—THFE
KO FFLRTiE, BTG — TMESLAR F2 99. Z ]2 X1 = 1 F & List Item
EEEL AT LI—TNE B, wE—1 1, KT FEHE LA &R 1E.

HE A List ltem IZE25AY | IATFFIiE “Expression Editor”

64 For plugin version 0.6.0007



EFEEFRMATESR: i1
AR IZE F b E — 1 List tem iZEZSHTE MATT_L, 1FAT U EZE—1 40
BESEEEERIXEE, FEA1EEE attractor maR LA EE .

Params/Special/Gradient —#E5—** Gradient IZH & 2 T{EX

EREE—A List Item IZH 20 E HiH (5 siA 26 55 X BX R BB 2 1E) B the Gradient

ZE 2R LO AN

EREE A List Item IZH 2/ H) E M (5 &It B XELRYEE 5 1E) 2 the Gradient

EEEEA L1 WA

%1E Division IZE 288 R #5151 Z) the Gradient ;ZE 2889 T NI
TLO ATIEX THENE AT U T LA RIFIE, FUBIR, ZARIFFE 7
T BRUTATbox £ attractor FA7EE 5, L1 AT EX THI N EE FZ LA RIFIE,
I FERiThIEEE. Gradient ZEZH AT MATGRIEEFE T 15 EFRESEERA
1EH I EFE . BN TLEHIGEEE, X1 box BI4EHER=#
BTG T BIFIFE K

Vector/Color/Create Shader —#8i{— Create Shader iz&E 25 2| T{E[X

E¥ Gradient (#8/E) ZHE FBH HINEI Shader IZH 8% H9 Kd Hi AL

Shader (FE&) ZEHEHREHNEFZZEEX 1575 LRI T4

. TEEN TIAEEHEEZIERLEE.

Kd: ZX 7 Shader (FE&) I Bl X=EXEFIIEKRIISE E,

BT B = NS E 0-255 RE, FE TALRIEHIE.

Ks: EX THHAIEAHEEZMA RGB 9 ="174(1E.

Ke: FX 7 Shader (ZF#) A7emmissivity, (&7 Shader (F&) HY

B,

T: FX 7 Shader (&F&B) AUEHE.

S: FX 7 Shader (&F&) AEEE. 0 XA, 100 £X
FENTE#E T Gradient (#/F) jERE/Shader (FE) mEZEHEEH BN,
Bt Gradient (#/Z) BESEHFHNTAIBOX HIEEHEHE. 1faLUIET
EFERE B BT 1 g B 1 — 1N 5 T B R8T 8 FEE KT B I 750 1 7Y
1B, 1t ETL L T 50 Gradient (/) RIHK/EFZH 157 LXK LR & BRI
B, B4 XEEREGEZ Gradient (FEEF) B4, Zd Gradient

(HE/E) G AT LUAFF IR B gy — 1. i BIEEFEATZ spectrum S
i,
Params/Special/Custom Preview —#E/{—> Custom Preview jZ ¥ g £| T{E[X
3£ Scale Iz E 281 G HiH 151 E] Custom Preview iz E 8889 G i NIR
%1E Shader IZE 8819 S #iHINZI Custom Preview izE 280 S MiAIN
A K scale ImE EEHY Preview
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P EFEENTZ T X =25 FHI80FE. R rhino ## 50147 attractor &,
XINERCAT box WU RETE = B 578 #THY.
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Curve Types (#j2£%%)

BT HMER/LAYER, ENEXENBHEFFETARBASEZEMR. Flin, S %
RS MA SR, YXWMLIRSEER 0, MEMAST. BFf, S/ HEMERE T
&, MREE—ATER, XWEHITEE. —LEEMHENENMEEER, ALMAG L
HESZIEA/. fln, FTEAER—NEERME MEXKREE—MEENEMN. Fff, —i
BHERIEA—EM%EE ., HATBAETLT Grasshopper HJ Primitive Curve 855 1 B
%, &, %R, UREL

E R GRS EN VARV

Line Polyline Circle Ellipse Arc Nurbs curve Poly curve

Grasshopper th 5 —Z 589 T E% %A Rhino BWES R L, 0 NURBS th&fE&5Hi%. T
M, HXMiIFHREE Grasshopper B spline zE 2. EEERINEZAE—LHRENH
FTRY &= .

FTFAXAF M—IZAY Source Files X1,

$TFF Curve Types.3dm. #E#Z=H, 64
SExy FHELE. BRMNEBEMERET 147,
MAE, IRFRRIEE Grasshopper ik
BN o Lri) @
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£ Grasshopper #1, 7
Source Files H$TF Curve
Types.ghx {RAIAEE— 1 =
ﬁ%ﬁ%%ﬁ?ﬁﬂﬂ’*ﬁ*ﬁi%
&, XN zEERAARS
7'3‘%1&)47%%‘2 A5 3
KREBNEESE, HERMN
WX RhinoSet s Ha)
SR{E2) Grasshopper HJ
Point SEH. EXHMHE
7 Point & 21%#F Set
MultiplePoints. 38 i % &
N EE, BERRBIRFIAE,
MWEERILG. X, —FizZ%kd
My, &x EEEEF

Grasshopper, 2ZBHI 6 M= &AM/ x FEINER, FAAX

Grasshopper K Point 2.

A) NURBS Curves
(Curve/Spline/Curve)

EFHE—19%5] B LMLk, X
NURBS g%k #B:2 Rhino #1 7]
T A B9 5 E Y — P 2%
BT #FBENE X 2 AL B B
RN NURBS #i 2 th B 45 € B9 B 1% bL an A 4
Degree, Tim Knot, 1 E Weight. §—%
Af (ZVBEEKNEES) HES NURBS
HMESEHNHFERE, ERESEZER, i
i8]

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

URBS Curve iz 228y V I ANTIE X T fZk
BiEEl S, %R T Rhino 2R S EsA

XN R EZEHIREE

DU A X L4576 5T . NURBS Curve iz B 2507 D MIAIIRE T HIZRBIM 4. B &—Rg

#E 1-11 WIEEE . —ASRITMEBURE T 5 S5
% B David Rutten B9F#, Rhinoscript 101, 1588 7 225 #1< an{a] &

68

NI 2 RSE R, SERME, B, TR

2l nurbs FHZRBYZER .
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( NURBS curve knot vectors as a result of varying degree h

A D' nurbs curve behaves the same as a polyline.
It follows from the knotcount formula that a D*
curve has a knot for every control point. Thus,
there is a one-to-one relationship.

AD?nurbs curve is in fact a rare sighting. It always
looks like it is over-stressed, but the knots are
at least in straightforward locations. The spline
intersects with the control polygon halfway each
segment. D? nurbs curves are typically only used
to approximate arcs and circles.

D’ is the most common type of nurbs curve and
-indeed- the default in Rhino. You are probably
very familiar with the visual progression of the
spline, eventhough the knots appear to be in
odd locations.

D*is technically possible in Rhino, but the math
for nurbs curves doesn't work as well with even
degrees. Odd numbers are usually preferred.

Df is also quite a common degree. Like the D?
curves it has a natural, but smoother appearance.
Because of the higher degree, control points
have a larger range of influence.

D’ and D? are pretty much hypothetical degrees.
Rhino goes all the way up to D", but these

high-degree-splines bear so little resemblance
to the shape of the control polygon that they
are unlikely to be of use in typical modeling

/\@__—-—cﬁ).\/ applications.

)

(

)

C
E b )

\. J
ERE: NURBS Bz Knot(T5 =) RIEZER M Tz Degree(fir#) B9—NEE

1 Hr#9 NURBS £ 20T polyline (E&%) . EEBBIHETSHBHGEN, /M54
BHE—ITE. XHFESENR—TNBXAR.
T 2FEY NURBS &R EARAKE, ARREBEATE, BELTHSZHNNE—F
Bk bW, HEEMEHSSAEEATTERMNTES SMIE. 2 i NURBS /L2 BN
FEFH.

3 BYEY NURBS =& % ILAY—# NURBS B4k, =X EH=E Rhino ECIARI LR RS, (k7]
RESTHERENEW+oHE, WAIHAHRERS FERHME L.

Rhino # 4 [fr#Y NURBS Bz R LSRR ZI& G 0IFAY, ZF0HEE M489 ih 2 TRE A L
R, BEMEBHEEERATY
T SRt REEE RN, I 3MMEMENY—H . EEENINE. BAHME
He, EHaMEIEESEK.

75 9 &R 2 ELER D FHRIBY 2L, Rhino x5 2352 11 By, EMBEMEESHHEETRS
BIRIEHI 2R, Bkt d17EE R AIEE R R D 2.
HERARYTERID, FTATEL curve D BUIANBEIE— M EF B REX HEME. NEZEA BY
AR, BATT RSB SMES 289 {. NURBS Curve-P Inputt fEFf—4 #/R1E
REX MBI EEM. —4 False BIINEIBSEIE—1FFHEI NURBS Bz, True RIHIA
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BB SEBE—NEFE NURBS fizk. NURBS ki) = M 2R BALRRBEMEB T, C A
REXEAMBE R, L AREMEGE M EKER, D BERGHMEHXEE (&
EH&MEOoOEX )

B) Interpolated Curves HWifim %k (Curve/Spline/interpolate)
Interpolated Curves 5 Curve
HMALRE, Nif=h%kiE

FR3EEIE NURBS Curve 2Lt
KEMEE BMERNBINENMTH S,
SREIEB T IEH S0 gt R AEE R R .
#Wi , Interpolated Curves. V-Input EbEiZE
{El3Z Nurbs Curve B V IR 1S, S
Wi E SRR EIEMEZ . H5X, Interpolated
Curves ARFTEIER &S B FIAYIBITIXLE
B, REEMEHMEL EOIE N 55 S o
%, BAVMVEMBUEE AR 1 BIFHMEF gE B X4 @

BISIR. Lk, & URBS Curve iz¥ g,
D- input FEX FTIE M &AM EL. L9k, XFhrg
N EM SN E A TEREHE, FTLESR
Al RE B — AT BYIRE M Z - LoD, P-input
REFTCZM LA E . RECERME
MSFF LR, C,L #1 D outputs —igHs E 2k 894 E Fnh 15

C) Kinky Curves g ph%k (Curve/Spline/Kinky Curve)

AEME, B— numeric slider 0 Kinky Curve iZE 2589 A I NIAEE, KW

Db WEPEMEFTH. AXBEFEFEMNE AMANEZE —{radians  GLE)

BN, EXNMIF B, EABWMATIRE—1 expression SRIGEFHNRIE
ENAERTAINE

D) Polyline Curves E& %
(Curve/Spline/Polyline)

7£ Rhino & Polyline curve 7] §t R & i5H)
#27T . XZRFA—A Polyline curve 7] LA
Ry, ZX&EHS, AEET1IH
NURBS ghZk2Hm . iLFA1M Polyline
curve BB Rt . AR LEXK#, Polyline
curve EUF—F 5. FEMRHNIEEZ X
ZHPHSEM—NRY, EXLESZERK
EERZE . IR EAREBHE —
AEZT 1 AMYNURBS fi%k. BT S ihsk—
MEEZERINREZ N REKBENES, X5iE
BELRZTENEHS; FHEEERERS
LT Interpolated Curve (R3S h
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%) . R EARRIZEZEE, Polyline curve i
BEROVEBANE BEEE—RISLUHEL
RISEEl. TERZHH CHMANRENS XikE

EAE, MREF—ANSHENRE—N AN
B, £RBEERA—NESER.
NG HFNHH A EBGFREER

E, #EXE, ZRIAGHMEART. (RATLUE
F Grasshopper B 12 89 H fth th 2k 5> 28
RIZE R RIREHERNHBEM.

E) Poly Arc E&3%k
(Curve/Spline/Poly

d Eﬂ > Arc)

Poly-arc #1_EE 4289
Polyline curve JLF#8E, AREXEM®, &
BEREXANLERMBEAMAGFTEESZ, 5
—NE NG ER—T 8, ZEHRITES
— M BT EEMY S E R — &L
B, FAESEINZEMNITELZES
B, IMEERFHREHMEBRAD, LB
Mw—F3 S, FEmEDHh G %,
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10.1 Curve Analytics Bz o Hriigk o4
E(FH Grasshopper EERERTASTITERS — M IS ESREM, FrUAEX
BRIT—5kRIE SSmFHM—LIZESE.

Component Location

Description

Example

Curve/Analysis/Center

B R E MR L S FIHE

I/

xy2)

Curve/Analysis/Closed

Mk 2T 2 SHEEG R

Curve/Analysis/Closest

HEHE FEETAREA SRR

Point
{xy Z}E
Curve/Analysis/End Points 1R BN h 4% E R 5
Xy}
Curve/Analysis/Explode {38 Y £ O JL /N SR RCER 93 B FF
#o0——o

Curve/Utility/Join Curves

EERRLER S LALH A h 2%

— — )
q § d Curve/Analysis/Length MEMEHEZENKE </
Curve/Division/Divide , . o En s L s p
Cunve 1 B LW B BR S AOER S <f
Curve/Division/Divide . e 7 4 i g " . En
Distance G iR BRI ERY B RE M FT R % B dy/

72
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Curve/Division/Divide
Length

1% h 242 BR4E E RO (8] RE BT FF AL % BR

Curve/Utility/Flip

fEREES|I S iRt 77 [

(7

Curve/Utility/Offset

ficiiz 4 E RE B W % Hh 22

Curve/Utility/Fillet

PR E R F1RIG 551 F h e 1 T2 A

Curve/Utility/Project

15 Z3% 523 Brep £ (Brep 2— N EHEAYE
Z{LF Rhino F &Y polysurface)

DA
(=)

Intersect/Region/Split with
Brep(s)

A—1 & ESH Brep B

Intersect/Region/Trim
with Brep(s)

F—A & E %8 Breps iy #h%k. % Ci(A
BTN CoSMBHI L) IRE T [, MEFE
HITEIB9ER S

Intersect/Region/Trim
with Region(s)

H—/1 sl EE S i Region GEEDEII#LZ.
Ci(R &R £Z)F0 Co (SMERERZR)IEE A E, TAKE

FEHITHYIRIE S

f‘=h
. '
intersectiBodlean/Region ;A 51 ) P I A R [P
Intersect/Boolean/Region 5 Ny RN
| tereection o 5 )P T 24 S 2 SR MO ) %
N
| Intersect/Boolean/Region . AT b e -
At A P 2 R i
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Surface Types* (#jE2£#%)

fR7T7—LeEARREBRB kA, RHER, TEEMERZR, Rhino XF=MEHMEEE,
HiymFEFRA7E NURBS tmE. fophgk—4E, PA Al eERY thmE K ER AT LUE S NURBS i
RIARIFITIY, XtE Rhino EHAEZEE., AXE, IMEEMNELEEBERINFEIME

\\\\\

Sphere primitive Cylinder primitive Plane primitive Cone primitive
{Plane; Radius} {Plane; Radius; Height} {Plane; Wid &
S mal 4

NURBS #imE#1 NURBS #hZk2RMEIU. EN/xFR

R, &k, Y%k, MEMEM—LBEHMNITERRER—H \jlli)
By, BRMEE—LBENTRE. Fl, MEETLAE '
g FmmmmEmNE L&A Y& TE. XHEKRE
Mgk ERZ A Arm st mEm N s> A E . XX F AT A L FAh m
s XRMREAR, RABEALEIBRTMHEAI. BEERS
2B oA AR, REXR s ®XEFFAA
[, REBHHER—LLHIZBRIL.

EX EHF NURBS TESEEF UV HZEMiE, BTLL
ENURBS XEZHEFAINEEHIL

A, RERLESNEERTEN, RIERLKER
e, EHTNIEERNNIE
TEER .

Grasshopper 432 NURBS RHEAIA R F Rhino 2—#81, BAENFEMEEETE—#i%
ILEER . Aid, EA Grasshopper £ Rhino L& L3 i EHITRIRNMEMETR (XFH=EH
+ ATEXT 45 BT HERE Z BTIR A §E1E3E Grasshopper P4 B JUATK) , X4 M8 S H44 BRIE,
LURIE Grasshopper IREHIEERE . (RAIESFEEIMEPEEN— LhwyFm, BiX{N
{X I 7E Grasshopper B4 R B~ 5, (AT KRB JLAMAD A B SR ERI IS S EUR E -

* Source: Rhinoscript 101 by David Rutten
http://en.wiki.mcneel.com/default.aspx/McNeel/RhinoScript101
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Grasshopper iIE#FFERBEMAXNELER. &%, MERINNELTTHLIM—#, &3 NURBS
mAR. —RERIE, FIEMREOIEE S48 LIAE NURBS E L, #lanE—/MFER®
ERERIEFZZETHME. BERXE2—MEHERXNNFEE, BEXERRBEZEAN,
AFENRKEEERNE=ANFENEE, GIAREREE. Ba{ait Grasshopper £i#irH=
MNMEFBIE? McNeel 2B HF A EFZINERINA T HNT, FEIETEZMAZE: BiI—A
LB HI B YR, TS Rhino @A A%, (£ Brep BUARE TR

Brep AJLA# Y M2 — I ARRISE E T Rhino HEIZ AFME. EFE2H AL NURBS HE
K, BERMNE—EEI—IMEEERNXSR, BFEEIEE NURBS EZZEEEMN. BT
Brep EA L R2HMEMMA, Frl—LE AR NURBS RE STz ESRE2AILUERR, BiXE
—LFARLLT . XZE A Grasshopper AE HEIFZESERNEMAET AMEZRMAR
Ko MR—NMNEZHB[FE— Brep BRIFRET—1HE, BAXNEFHEEIRH A — Brep.
[E#E YR IEHE T Numbers #0 Integers, Colors #1 Vectors, Arcs #1 Circles. — T 2—%E)
EFEX, .

Curve —  Number (¥ Curve KEIR{E)

Curve — Interval (3 Curve BYigIR{E)

Surface — Interval2D (¥ Surface #J uv IHIEK1E)

String —  Number (X string #{TIR{E, BME R — TR AYER)

Interval2D —  Number (¥ interval 8 area I{{H)

EHFEEZMBEDERNIITEE, BENSEESHNBIREREEIMER, IMRKAIERS
Bk, MAERNMNBEEELETEBHTHE, RKEFTE/LNFEFIFE~ !

11.1 Surface Connect (ERYEE)

XAM5IF = H David Fano 7£ Design Reform &% HI, X2 —MRIFHIHFRER—RFIZT
HFITIRMEAR . EXMIFHREAIEHZE Sweep2Rail, Surface Offset,

#0 SurfaceDivision IZH g2 RE LA TRIIREL . FFI5FiE~, 7 Rhino H#TH Source
FileSurfaceConnect.3dm, 7EXNXHHIRATABEI XM FIREMFERMN=KHME (2
£HBELZLM 1 MEEL) .
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Right-click to set R1,
R2, and 5 from
within the Rhino

( scene

EEEEREHAREEER, 7 Grasshopper H1#TH SurfaceConnect.ghx (3T T
Source Files 1)
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[ Perspeciive |

J

z

SectionCurve

MK FFIR IR ST AREY.

Surface/Freeform/Sweep2Rail -#EH— Sweep 2 Rails iz H 2= 8 T{EX
4 i Sweep2Rail iZE 82/ R1 A, Fix#FE "Set one Curve"
i EE PR — K ihzk
A i Sweep2Rail iIZH 28R R2 #I AR, Fi£#E"Set one Curve"
I FEP R K ihzk
4 i Sweep2Rail iz E 82/ S WAL, FiE#E"Set one Curve"
140 _E B Ry section curve
URIEIEU L BEAFTEMAEZ ), B TE=FH%ZEEL—T B .
Surface/Freeform/Offset -#El— Surface Offset Iz & 2228 T{EX
E#E Sweep2Rail ZE &R S it I 2 Offset IEHE[HY S WAL
Params/Special/Slider -#E#—4~ Numeric Slider iz & 52| T{EX
4 i slider FIREBUTIRE:
o Name: Surface Offset
o Slider Type: Floating Point
o Lower Limit: 0.0
o Upper Limit: 10.0
o Value: 10.0
1% slider E#£2| Surface Offset JEE 229 D NI
NG EE— 1 FHIBE. 16X FIRRG B 10 NEf (A ERME
BFLIRERTHE)
Surface/Utility/Divide Surface -#EF 4™ Divide Surface iz H 22| T/EX
EE Sweep2Rail IZE2ERY S #1228 — Divide Surface iz & 25H7 S AN
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1 1EEE—F SR 5 7 % — 1 Sweep2Rail EALAIHE L. XERY
Divide Surface iZE#84#& UV B2/ 710, X## Divide Surface iZEH#F
B ETRTEF T[] L 17 10 1N, R/ 7 B BT L2 T — 3K AR R s . 205
I EFE P R EEIRTE 7 Z)26 L, 1FF752] “ 1SO #i2t” . ByEAERIMTE.
%3 Surface Offset Iz E 22 H) S i H IR Z] 5 — Divide Surface iz B 887 S NI
[t —F I HE R E L.
Params/Special/Slider -#E# 4~ numeric sliders 2| T{EX
AEE— slider FHizBUTIRE:
o Name: U Divisions
o Slider Type: Integers
o Lower Limit: 0.0
o Upper Limit: 100.0
o Value: 15.0
AHE— slider FIRBNTIEE:
Name: V Divisions
Slider Type: Integers
Lower Limit: 0.0
Upper Limit: 100.0
Value: 25.0
%1E U Divisions i85 2I# ) Divide Surface iz& 2289 U I NIR
% #£ V Divisions iB% %) ® 1 Divide Surface iZE 2289 V M NIR
I EFYHEIEHE R T BB T LR 7 E ¥, BFR T HEEE
1E[ERT 7 E) 30, B EF 1 m A A AR Z 51455, FENTATLL LG ERI26 5515
E I IS BRI BT E
Curve/Primitive/Line -#E—* Line & 852 T{EX
E$EZE — Divide Surface iz B 2887 P #iHINZ Line sz E 2819 A i \I5I4E
EHE S Z 4 Divide Surface iz & 25/ P #iHIn 2 Line iz B 82 HY B i NI4E
XL EE o (TR 1% A L E E— R SIRI2 157 1™ ) [ L BT 5 A AT 7 Y
EERRE TR, BNTHEAUITEXRHTHEE, X179/ EENHE.
Surface/Freeform/Pipe -#E5—1" Pipe iz & 882 T/EX
E¥ Line IZH 809 L M2 Pipe iz & 2889 C HIAIN
Params/Special/Slider -#E#—4~ Numeric Slider 2| T{EX £
A slider FIRBANTIRE:
o Name: Pipe Radius
o Slider Type: Floating Point
o Lower Limit: 0.0
o Upper Limit: 2.0
o Value: 0.75
#$% Pipe Radius i&5F 2 Pipe IZ& 228 R AN

O O o o o
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11.2 Paneling Tools R T EH

McNeel &iE & % T —MRIFH Rhino #i##2F & F MY paneling tools. XAM&EHREB L IRIEE
H B9 SRR E — N REPES. Grasshopper th—4LEZE 3 (component) RE#E A FE#
BJi&EZRAF Paneling Tools BY4E B 755%, FEIZ T SRAVEFE B AN VF N B U@L E A interval
BERRAY—ANFTEENESERE—L&%E GH PRFHTHIEHES.

1 T #R#H M Paneling Tools IEZEE, 1551:
http://en.wiki.mcneel.com/default.aspx/McNeel/PanelingTools.html.

THE—ME—NUTER BI—MERSEERS) BE—MEERMREIRE GH X
(EX) HBIE.

———

FE: BTHRXMNLARENEN (— Grasshoppper XHEFHE—NEX ), 1HHE GH B4T
FF 324 Paneling Tool.ghx,i XXM F 5 A ECER Source Files X%k,
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TEHRIMNEEILGHMEN, BARNEE—RIIMEH TRAFEIEZME. 7£Rhino 9,
FTFALF RS- E /Y Panel Tool_base.3dm 304, {R& % 2 M0 6(R], 3417145 B 53X 10 416 =] B
AR 775 E SR T, PRI Z SN B A — IR RY LT E SR 1 1E A .

BARRNEIL—MHEHE:

80

Params/Geometry/Curve —¥Ez1—*> Curve iz H &5 2| T1EX.

L&A Curve ZE S, ARFIEEFE “Set Multiple Curves”

Ak, WRIFEET, 7£ Rhino IEEMNTE| EACRIZFEMAHEE.

REEEERINLE.
GG ENTFIERT/L TN F—FE, #1TE 4/ Grasshopper ZX 4 7—#£Rhino
JLITHE.

Surface/Freeform/Loft 51—/ Loft =& 52| TI1EX.

¥ Curve iIZE 227 Loft \zH 2849 L #INIR
IR dr Loft B E #5470 BIALL, 1F=#EFIRNino 7RG L9 5 H & M HEE
I, FEXTELEIHE, BURREFRATU, (BELUEIRA]6EZERZXLATLH
EREIFHEL.

FEBEF LB 7 GH BIEIE SR EE L F1 A GEE L — T 1 ETHY % (5] B B AE 7 o

HEXPEBIF, E RIEE) TEZFHRTE U B ETS 182 E [0 £ ETHY, X5

B BRI E R . XA, FNTATLF Flip ZEERRFHFBER AL,

RIFFEECH) EXPIEZERNE, FAUMEREZTFlip ZE#, AEEHNEZERM

BEEE.

Surface/Utility/Flip 31— Flip EH &2 T{EX

HEHE Loft iz H 32 RY L L I5FA Flip iIZHE 2889 S AR

Params/Geometry/Surface —#Ez—1> Surface IZE &2 T1EX

EHE Flip ZH 2589 S #i i IAN Surface ZH =%

7£ Surface iz & 88 F A H4 51k + Reparameterize AR EIXE (G0ED
BE, ZIHEE—THUE (£
FEHERIRIESS) ZICFEH B~
RIEFHI e, FENTHPFE DT
HEHETRI LRI FRIEZEE

///\! Eﬁﬁf/yﬁafﬁ/féjfﬁg S u rf .@ Mo Runtime messages ‘
(Reparameterize ) X7 #jE. X Discormect Al
TETTERR, HNTIFE FREXT Discarnect »

1 (LR o« HTZLRREH,
BRENTHIZEE1F T = AT HTH
7

Clear values

Reparamnetetize

@ Help...

Scalar/Interval/Divide Interval2 —#Ezh— Divide Two Dimensional Interval iz & 2%
B TIERX.

F ] BT 57 7B Z Fii% E 16 a5
4 i Divide Interval B | 3 NI 1% #%"Manage Interval Collection”
REFEMSFBEIM— X EEESH
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Bt 49X 512 B 2 u:{0.0 To 0.0} vi{0.0 To 0.0}, 1EE2FNTEEHIV. V F/E
HIX/EEEZ0t0 1

% U-End B9{EE245 1.0

% U-End B9{EE245 1.0

| Interval® value manager M
QO+ + s |

[E:u:{0.0 To 1.0} v={0.0 To =

| B Properties
| E U Domain
| UEnd 1
UStart

| E U Properties

lelncreasing True
lsMomalized True

VEnd
WStart

E V Properties
lelncreasing True
lsMomalized True

| E;e;[k;ma'n
|
|

-

| [ Area
Signed area of 20 domain

#7747 \nterval Collection Manager 2 &/ iz 0L FHr. A OK HHE. ZE
1B E #r 127 Divide Interval 49| AT, FEZXH U FIN T /a9 Z ks
B4 BFSH AT EIEIE.

Params/Special/Slider -#E&1F 4 slider 2 T{EX
AHFE— slider, ARFITUTIRE:

Name: U Interval

Slider Type: Integers

Lower Limit: 5.0

Upper Limit: 30.0

Value: 10.0

O O o o o

AEE— slider, ARHITUTIRE:

Name: V Interval

Slider Type: Integers

Lower Limit: 5.0

Upper Limit: 30.0

Value: 10.0

EEZTRA U Interval B slider £ Divide Interval Iz E 2889 U i \IR
EEZFR AV Interval B9 slider 2l Divide Interval iz & 2819 V i NI

O O O o o
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Xform/Morph/Surface Box -#Ez1—4 Surface Box iz & 852 TIEX
#E$E Surface =8 284 I E| Surface Box iz E 2844 S MR
%E$% Divide Interval iZE 25RY S #i 512 Surface Box iz E 8289 D i AN
5 #fE Curve, Loft, and Surface z®
EHE, KA “Preview” / )
Y, #8717 slider 497 |
#, BANTE AL H FTAA% 5 100 |
Xt TR B #H
NG/ T— 1 FaLt By B HEZ /A9
Wt (ZE18%) . #E X
HIIEE A A E D TrEFIN T 45
+X; FEXFHE (10%10) , sRAAHEH
|
|
|
|
|
|
|
\

Mullion

A

e———Glazing

EILARE T 100 1NXid. AT
ZrU #IV B91E (EiT slider ##))
K HI Y LRI X IR =
TE, iLFEN] B e)&E— 1 Fil
HEF— PR X)L TERE. 7
LU PNIFEL, FLEF—T #
FERHEIR . B, BIBHRARAIE P RE (M) . TFEENTEHES TS
BEXTHERIFE BIE—NER TR
Params/Geometry/Geometry -#E#1—4 Geometry iz E 232 T{EX
7£ Geometry iIEH 8 LA, ARKIEE"Set Multiple Geometries”
RIEIRR, 7E£ Rhino B A i%£#E spandrel panel. mullion #A glazing panel
A EFERFRINEE
Surface/Primitive/Bounding Box -#E 51— Bounding Box izH 28 & T{E[X
EHE Geometry iz 8 224 H 1512 Bounding Box iz & 82/Y C MR
F 7 £/ Bounding Box iZE# A A1V /7&. B, Bounding Box iZ&
EERT LR/ FEIZB BRI ESERREE. B FHENEGHIAIAEEE
TEXERZFHIEE, BLENEEREZGHE. 1BEEWIFEHA—THEZEY]
BT, LB G HEAE L RFR . BT TMEEFANE, AT E
PRI NEE 58151824 Surface Box 2828, BX, HIIT AL ZEH
Bounding Box 7£77 BoxMorph iZ&#Z579—1"&EBrep . TEENTFNE
BoxMorph iZ& £$491E /5.
4 i Bounding Box iZH 2589 U S AR F 1% boolean & E A True
X—HREZE, XHZEL/Ebounding box 12822 /4/7% 3 Brep bjects
#1255 —1 box.
Surface/Analysis/Box Components -#Ez1— Box Components iz & 2528 T{EX
%#£ Bounding Box-B #1152 Box Components iz & 25 #9 B i\
%+ Box Components iz & 2289 Z #iH 52| Surface Box iz E 22 HY H Hi A1
FENTFEIRTRE T o
Xform/Morph/Box Morph - #3—4> Box Morph 2 & 252 T/EX
E3% Pattern Geometry i H 52| Box Morph iz E 251 G AR
%#£ Bounding Box iz E 2819 B i H 151 %] Box Morph iz B 2859 R i ANIR
%% Surface Box iz B 8519 B #i I 2 Box Morph iz B8589 T I
A Morph Box iz H 253 1% data matching % & /4 Cross Reference
4 i Surface Box iz 28, ARXH “Preview”

~ e -
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FEFE— T &R /g —BB%: ENTHEZT/LITEHERE/ Morph Box 287, X1
JUITE = R E HIE G — 15 Xt B ATEF 7 Windows F 2247
Bounding Box 7EXZZ/LITEK: &R, FEITHMA 100 72 FHREHH X
XN BtrE FHITEREH/LITE . KU LLLE FHEGATUNE:
HE. JLTEREURZ ZIFIN Ffif s 38, FirZ: ZAEEEEEF
B FE_LOEFEHAHIE T T FEHTE A

11.3 Surface Diagrid FRHEZ2

EENEHFRINELRTR T WAERAZEU Paneling Tools B GH A4 defiinition SREILERE
K, BRXANERFEEENRBRNETESEHHERREIEEHmm e E— N ERMIEEM.
¥ —4, %7 Rhino B$TFF Surface Diagrid.3dm 3. HEXMISE, (REEH AN FRE
Fnhzk, BT 3HA1E B2 89HAE thEET A 2B A X FRAY 5% k0 25 .
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Note: #8 7 f#iX /N Ll 5 22 B9 E X, 1B TE GH BFTFH 14 Surface Diagrid.ghx, XA XL F 54

MHEELER

IERATM K

84

Source Files X3,

B XX AN E X1

Params/Geometry/Curve —#Ez1# 4> Curve iIZH &2 2| TIEX

HEE—1 Curve ZH2E, AREMSEA “Input Crvl”

4 Input Crvl iIZH8E, ARiEE “Set One Curve”

RIEIRR, 1%4F Rhino 2 By — &4k

GEHEEZA Curve IEEZE, ARE®MAEA “Input Crv2”

4 Input Crv2 IZE 2E, FARIEE “Set One Curve”

RERR, EES &M%

Surface/Freeform/Loft —#E&1— Loft iZ & 222 TIEX

¥E$E Input Crvl 2l Loft ;ZE2EHT S MIAIR

$21E Shift R, %E4E Input Crv2 component F Loft Iz & 2889 S AR
= EFFRNNO FEH, BFEMEZIEERL T — 1B E.

Params/Geometry/Surface —#E51— Surface iIZE 22| TIEX

EHE Loft IEH 238 L it 12| Surface iZH 28 AT

Scalar/Interval/ Divide Interval2 —#£#1—* Divide Two Dimensional Interval iz &

B TR
FILE—1PLHFE—#E, BN T EZE DI EXE. i, ZFEE
Z—1U FIN Fr[EB9/EhE, X TNER SR F NI 5 7B (X 1

¥ Surface iz ¥ 82 B9 H 12| Divide Interval ;2B 8289 | #i NI

Params/Special/Numeric Slider —#Ez1—" slider 2| T{EX

&ifslider £, AEHITUTIRE:
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Name: Surface Division Number

Slider Type: Integers

Lower Limit: 0.0

Upper Limit: 20.0

Value: 12.0

EEHEIX A Slider 893 H 1512 Divide Interval sz B 8884 U #1 V AR

Surface/Utility/Isotrim —#gz1—4 Isotrim iz & 22 8| T1EX

E$E Surface IZH FHYHILH I Isotrim ZEIFHT S AN

%4 Divide Interval iz B 2814 S M I 2 Isotrim ZE 2889 D M

57 A7 Loft #1 Surface iIZE 2 LA &, KEAMINMTMKER
Y&, B=1ZE—FIIRH A 7E, XL 2R ER slider #781EFZ
LAg. B2 FENTE#HF—1 slider ZF#ZEIU FAN AT, FTUE=EE. Z1FE
L& G #syslider H1ER, U FIN B FHRIBIHZ LGR—ETH . WRIF
HEEWEZHIY FIN T4 57 18, 15 AT m—1 slider .

Surface/Analysis/Brep Components —#Ezx1— Brep iz 5252 T/EX
X1 Brep BEZFEBEIHE— 12 E—F 5 Brep #IfFKITE, BIWE. 2%, T
E, BHYLFER. X ERH, BNTEE— T BmifiiE, UEFFE
XL 2 A PN 5 X ARSI L £ en AT AT B2 7

EE Isotrim IZH 8509 S HiH 2| Brep iIZE 25HY B AN

O O o o o

HEENTHIEX B, FFFEH I, EEFELEEFIETAHF. #1IESEEXT
5 2 BRI BT XA, FEA{ZE) T X E AT B . 7R TR, ENTE
XL S, UBE L — 1 E RIS LE RS

— Ak

Param/Special/Parameter Viewer -#Ei{—4> Parameter Viewer iz &5 222 T{EX
EFE Brep iz E 25RY V i H IR Parameter Viewer B4 H IR
X1 Parameter Viewer =& £ 5 AN E T EF T tree structure. 7
X PBIFHET structure Z£4& 144 path, F 1N ZHIKHEE 4 TERA (7
NI FH, ZLHEEF IR FEHIA T FEm ). FENTATL FList Item
IEEZHAFEF1 path B sub-path #HEHBIERIHIERA . 7 TEIEX
PYZE, FENTEIELHEF AR ZEHIE—T F=1 F=1 FOAT,
AR R R PRI E.

Structure {(Paths = 144}
path {0;0:;0} (N 4)
path {0;0;1} (N 4)




Logic/List/List Item -#EH 4 4 List Item 2 & 52 T1EX

EE Brep iIZE R V MHINEI £ 3R 4 4 List ltem IZE 2589 L HIAIR

AEHFE— List Item B i HIANIFFIZE Integer A3 0

AEHFE—A List Item BY i MIAIFFIZE Integer A 1

G EHFE— List Item B9 i SIAIFF & E Integer /7 2

G EHE— List Item B9 i #IAIFF & E Integer 7 3
A AJFESTEE List ltem 5 H 591585 012 m— 1 2. K FNTHT tree
structure FL#Z 7 # A Grasshopper AFEENT—H A& 144 F[FF9path, &7
path 286254 T7. . . FENTEMAIHEMEFT path FgZEHE—T, F U,
BEEMT., Al 4 1 Listltem ZEZEXK T 2507 ZEHIF 1 E A, HA
FNIBZIEMNT X FFH, BT LEGRIERR L 1T 2%,

Curve/Primitive/Line -¥E A4 Line Iz H 828 T1EX

EEE— List ltem ZHE 2T E M INEI S —1 Line &=/ A AN

EEE = List ltem ZHE 2R E MHIEI 5 —1 Line & 2FHY B AN

EREE A List ltem IZE 2T E M i IEI 5 — 4 Line 2 H =AY A AN

EREE M List ltem IZE 2T E M tH IEI 5 — 4 Line 2 H 2=/ B AN
XA, 17/ i%EZEELER—FRINHILE, XLELEFm THIZCHTZ5# .

Surface/Freeform/Pipe -#E51—4" Pipe iz H 82 TEX

EIZE— Line-L #iH10 %! Pipe-C i NI

$2{E Shift AR, EIER A Line-L #iHInZ Pipe-C AR
T EAM—T slider 7] pipe #IFE1E, M MZEI— 1T X HI BTG HIEE -

Params/Special/Number Slider - &1—4" slider 2 T{E[X

& slider, ARHITUTIRE:

Name: Pipe Radius

Slider Type: Floating Point

Lower Limit: 0.0

Upper Limit: 1.0

Value: 0.05

EEZF A Pipe Radius Y slider 2| Pipe-R i A5
wmig, ENIEFFEFLI L CE—FRFFE, HLUAEFLIEE /BT
Bt

Surface/Freeform/4Point Surface —#E51— 4 Point Surface & 82| T{EX

BEFEE— List ltem-E 5 I12 Point Surface-A i A5

BEFEE — A List Item-E 5 I 2 Point Surface-B i A5

EREEE = List Item-E #1512 Point Surface-C ¥ \Ii

EIEFE M/ List ltem-E i H 1512 Point Surface-D i NI

O OoO o o o

1E# A 4 Point Surface iZE 2T Pipe 1ZE 2 L5 B 1= E 2267 Preview
LA E 1
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REHIEX X L ZELFFLEAIERELE . XTEXEHTFEEHHE, FALE
B EF09 ) ETR IR AIX 1 SE B IR HE 7 ] -
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11.4 Uneven Surface Diagrid AN R mE#22

EL—MEF, RATERT WA —ANREE B RIS MMEREN . MRZTUENS
B, EARNERANXEZHE8).. BERNATLUER—LRHIZE 220 Graph Mapper K%
#l X B A0 EIRR . XANHIBFELAET — N HIEMEMLE, AR AERZFRIIELEL
WS EPRHZERIEX . THEAHN EREMERANENXEHE, FERKNEERMIEZESE
HMERFERRT HEK.

TE BEXMIFREWENX, 157 Grasshopper ¥TFF Source Files H1#J Uneven Surface
Diagrid.ghx

Sxractace, [(Rarhs £ 2431

P T T

BIRTEL—ANENXH, F1EHET Divide Interval iEE 223 Isotrim IZE 8. BEHITBENXIEIL
W FF b A 11E A TR oA .
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4 i Isotrim-D # NI F %% "Disconnect All"
B G FBIGA — L5 H 75, AT ENTRIFIFATI \sotrim LUFHIiZE #E5/aL
TEX I B LR —EL e

Scalar/Interval/Interval Components -#E5{—" Interval

Components I2¥ 2§ CIEXEXIST 4 4 number) 2| [T Divide Interval
TR ‘i Divide Interval?
¥ Divide Interval-S #i I Zl Interval Components-I | g1

it Interval
WA T interval © s
Params/Special/Graph Mapper -#E5—4* Graph 01 EnEemRener
Mapper E%%EUIVEB m Interval®
EHE U0 ¥ B I 2] Graph Mapper i1 MR intervar
*iﬁt{f shift k %}3, J‘EEL-; Ul Eﬁ.':ljlﬁiiu Graph Mapper gfﬁ])\ ﬁ Interval® Components
I :ﬂ Interval® Components

4 i Graph Mapper Fi£#%E—4 graph 28!
F A 2y bezier FF#FXFENR TERIFHIERE. 1R ATLUET X Graph
Mapper iZ& 7 #147 bezier 2R FFR AL H2E . (FATFESIEH CiX 4 MHT
B#9. B, BEAXLFENTHTHATE 570985 X6 7 BE 2 £ — 1" A LU 77 R
IV, V [ERIFIFE. FNIELE#FU #HHES 7%k 7F Graph Mapper 47, &
T —MFER) S EEFKTEE . mEEFEAN X LTI EF N E
— P HFTHIXIEIFE R 17 E |sotrim ZE 75 .

Logic/List/List Length -#E#—" List Length IZ & 2 &I T/EX

ETE UL M IR E Length-L IR

Logic/List/Split List — #ER—™ Split List iZH &2 T{EX

%1% Graph Mappe B4 52l Split List iIZE 2889 L AN

4+ List Length-L 4 tH I 2 Split List-i i AR

Scalar/Interval/lnterval 2d — #ER—4 two dimensional Interval JIZE 82 T1EX

HEFE Split List-A i H 172 two dimensional Interva iz & 228 UO i A1

HEFE Split List-B i K152 two dimensional Interval iz & 8245 U1 #i NI

4 5l3%E$E decomposed interval B VO #1 V1 4 H 15 2 two dimensional Interval iz &

2289 VO #1 V1 M NIR
B ENT15 2 2H#0#7 5 7% #%F) Graph Mapper 78T, BTl # E-Z70 1
1122 1NE85 LARIEFE ] AT LA F 117 AT L E B B9 1440 #5172 /2 1% 2] two
dimensional interval 2. ZTE#rEHTVU (E£#F]Graph Mapper, Afk
FNTU 7[RI 57 152 bezier #2624, 2797 1/7#F decomposed interval
A9 VO #IV1 B##E4#£#Ftwo dimensional interval #7V0 V1, AFLUN 7 /a7
LARRSLEFITEN. B2, (FEFE R BIEER 2 5E#5 —1 Graph

Mapper ZEZFIV0 FIV1 FIFe, [EEIFERT 7 %/ERIN T a5 HE,
FE N7 3 B HT 3B AF B ATAE LRI X EZEFZZ) |sotrim ZE £ H.
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%1 two dimensional Interval-12 #iH I 2] Isotrim-D #y NIR
ENERIG—EBAHIENX B—HEH], [E7 LD [FHE#) G B2 g 4e. 1Al
LUBT 1 bezier B26 185 12 FERIA IR E /2% E. 1FEXAIH
B 58527 3% 40 T~ B o
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An Introduction to Scripting (BIZX#%SAIT)

ATLLE S (E AR BRI A R 4@ iSEA VB DotNET. C# HiEFIES EZ5RERTE
Grasshopper HJIhgE. IRRIBEESBES B HUNAR%K. ARPRBHEANET—1aT%
BB RIER, BERH4RIFR—1 L DOtNET 4222512 B{Ff CLR HiFBZMES. XTMEAR
FETHERAGFS, HEIRE Rhino BASHEE.

Grasshopper B 8IBIZA4E 4 7T LAif i8] Rhino DotNET SDK BIMY 4R, XLFEHEF A AR
FIRFF %4 Rhino B9IEHRITNAE. B L, Grasshopper #E£1EA—4 DotNET #HH4RHmS Y
Rhino #&, {EAIEE LM SDK ARIFNX LRI A B AR

15 B ARMERAFFIAERXLEHAEEHR? XL, RAENMNRTETELFERAM, BE2FL
SRt AB LMt S{FEEE—1 Grasshopperéﬂ#ﬁﬁaﬁE‘]Iﬂ'ﬁ‘éﬂﬂf"\ﬁt%Fﬁ_Hﬂo HES
1:’%&'5-"1@%15)31)] AT RS, Bl .

XANTVIMNBFENEBT — A;Q:}:Eﬁ?" Grasshopper Fi@33 VB DotNET 4RI2IES E HMIAA
HRBEREDR . EEFEEZANEHS. F—HoRXTHAAGNERE. F2EH2>EFE—1 VB
DotNET EES M2 E . =% 11127 Rhino DotNET SDK, JUA#MFSERAIEE. &
MUK, HFRENBRESEIFH—FSHBHIER
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The Scripting Interface (B E)

13.1 MR S HRBAEH

VB DotNet BIZR2H4 AT LUZE Logic #RER#KIXE]. MEB A MHIAREYE. — 1 HXKTS Visual
Basic X3, 5—1THTE C#X13. BEERUGKESIHEZHHAES.

AR F BE TR ERA, S LUS— M MEIARBGRmE T/ERE T .

: Logic | Scalar Vector n Surface Mesh

I V= R&E'ﬁﬁ G KK "»
v R Hicn [elf &

156% = i BB -

Clutput string for debugging
and compiling messages

Input parameters

Cutput pararmeters
script return vlue(s)
|

BUARBIARAHERNMGANBREURFNMGHEE. APAMSERNMEF. XES5HE.
X: —RERBE—NOANGE (B
Y: —fERBWEZNMRAKIE (B
Out: [CERERFR—RIE LR
A: BRZEBY 15 )R A6 KR

13.2 MIASH

BINERT, BRNMAASE: xMy. RINATLURESHNET, MERSEEMSE, ErLL
HESHER. MRERFAGRATEN—MEASY, REFIUTH—P3RE:

Parameter Name( 2#&F): (Rl SEEHFBBANTNEE.
Run Time Message( Z{THTE{ER): $BIRMELER.
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Disconnect and Disconnect All( B FF & 1%FNBTFF R B i%E$%): 5 H e Grasshopper
AH—ERER.

Flatten (ZF): FHETE. ATEHEEFEFRHMER, ETRIEIHMEREET
BEAN TR EEHES.

List( #15): 5T HBMAERETRE—RIIEIE.

Type Hint( #REW): MASKHENEEL—RBLE “BK” . RIFEEE—D
KELXLEREAIREER, B3 K “On” FLBLEZ I NURBS gLk
#E,

¥

I:f_) Mo Funtime messages

d X out
‘ Disconneck Al
Q] » '

Y Disconneck

(L] Flatten
|_ right mouse click
List

| Type hink s | Ma hink
@ Help... Boolean

Inkteger

Double
Base types !
Skring

DateTime

Color

On3dPoink
On3dvector
OnPlane
Onlnkerval

OnsForm

OnLine

OpenNURBS types

OniCircle
CIndre
CnCurye
onsurface
OnBrep
OnMeash
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MARS A LUEE AR BES . MRBRGRATEGN PR, RIEEH—1EFHA
RS HBIRFAERARE. RATMER XM R BT AR H R EERFANESHETF,
IS HEE N E T FTURRYIE S EIRR.

ERIEMRRIMATERERZ GASHUREE REBEIRXIREEYL. —BIRFHEHR
HEXNESK RABUMEASSE, SHELFITR.

out l)

VB
Preview Cllﬂllue |h'||1.'|||'|l""-TEIE'- names
| Runkime warnings 3
Sharkast lisk Variable Parameters
Longest lisk ﬁ |:-: i | 0
| Cross reference [ﬁ |_.,. | 0

Edit Source... |
delete parameter

l
IpLt panader I add new parameter

Outpuk Manager

Input: x 3 z | 0

Inpuk: v 3
Qukput: ouk b Ok ][ Cancel ]
Qukpuk: & 3

'9 Help...

13.3 WHSH

fRATLUR I fE A EEHRERBEXRFENMESHSERINE. THRAASH, BASH
RALBHE. BNRREXA—MREGR “Hih” X2, FEHEMZEEBIETLE. &7
HEZ T LAEAEE. TANERETT EHERAMLAREEFERRENMLEE. ERIE1
RS HEREEMMRE. EEEBREURARBKE.
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mﬁp

VE locked parameter
Preview change parameters names
| Runtime warnings 3

. shortest lisk Vi riable Parameters

Longest lisk

| Cross reference

Edit Source...

delete parameter

Input Manager
| -k e add new parameter

Outpuk Manager I— —_—

Input: x 9 | B | Q
Input: v 3

Cukpuk: ouk 9 [ ] ][ Cancel ]
Qukpuk: & F

@' Help...

13.4 wHEAMARER

WECAFRA “out” RYMIHE ARMIFRESR . EFIW THAWEKRIMERINES. ARATUE
KB EHAMETFHEIAR . SREIBERSITH, FARDEZUEINERRIEES
F&y.

| ouk

@i Mo Runtime messages

@z Help...

B EIE R S — P XF A ERERERBREIINERFIRARERR— N FENIE.
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oo data was collected..

13.5 HERRHA LA

ST RAIBMARE Y, AF S TMARB SR P REENBHFRBEPEE “Edit Source...” - Bl
REHEET WARS . {I12:

A: BN
B: Grasshopper_Custom_Script 2k

C: 7£ VB.INET LiEZBIMES AL ERIMEREN
D: ¥ & F KRR A LB B 4% L HHIE A5 0

X out
‘ double click
y A _‘

scriptEditor,

Class Grasshopper Custom Script Ea
Subh Bundcript (BEyWal x L=z Object, EBvyWal v L=z Ohject)
' gyour codex

Y g your coder
End Zub

End Class=

VENET on MSDN | C D

L3

A BN
HNEIRATRE BIB9S R A SMER dIl ST TR BY K2 2 DOtNET R AN, (B2

A4 Rhino & dil 3C##: RMA.openNURBS #1 RMA.Rhino. XL£EHET rhino B #JLIA
FNLHINEE. T B RYRE Grasshopper 455 RYZEEL,
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ScriptEditor,

Import=s System

Imports System. IO

Imports System.Drawing

Imports System.Drawing. Drawing2D
Imports System.Beflection

Imports System.Collections

Imports System.Collections.Generic
Inmports Microsoft.VisualBasic

Import=s RML. OpeniNURES
Import=s RMAL.ERhino

Imports Grasshopper.Kernel. Types

Class Grasshopper Custom Script

YBMET on MSDN e

B: Grasshopper_Custom_Script £

Grasshopper_Custom_Script kEIE=EF4:

ScriptEditor,

Class Grasshopper Custom 3Icript

#Fegion "members" 1
FPriwvate app As MEhinolpp
FPriwvate doc As MRhinoDoc

FPublic A Az System.Chiect
#End Region

Zub Bun3cript (ByWal x Az Chiject, EByWal v As Chiject)

YU gyour coder 2
YUY g your codex
End Sub
#Fegion "Additional methods and Type declarations™ 3

#End Region
End Class

VB.NET on MSDN gl
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Members( X R): XEETHNSER. —INESEUWER rhino BLRFEF (app X,
B—ANESEFHHITH (doc X)) . Rhino BN FA STARFA SRS th AT W B 5@ 53 {E
RhnioUtil 3k3%15. M REESIEMAINGERIREEERZHMHEE. BREEHREX
—N—RRRGRE, FHAPFRERTXNRE,

RunScript( Z{THIZA). XERPHE HIKEMEZEIEE.

Additional methods and Type Declaration ( EiSMA9IREFNZEBRRR:) {RATLAIESRSD
BITHEEFR LB 7R IX R .

THHMATFERTHREXHENBZENREIRRE. F—IP2BSERETHABMY(doc 3XH)

BSEH, EZNZEE RhUtI (Rhino SERATHEE . AR SRERNEETOMASELRE
B, XENEESHREHENER. FRABEFEIEINMIFHREREMNIHEIE GiryiaHE
1 FAFAEEEEE 2) . TR EMARBI R RESD .

0. doc.EbsoluteTolerance() = 0.01
1. BhUtil Bhinofpp ().Activeloc ().2bsoluteTolerance()=0.01

Mylnputi

out
My Cutpun

Mylnput2 My Output2

98

Clazs Grasshopper Custom 3cript
#FRegion "memwbers"™
Priwvate app A= MEhinolpp
Private doc A= MEhinoDoc

Pubhlic MyOutpul, MHyOutputs As 3vstem.Chiect
#End Eegion

Subh Bun3cript (ByWal MyInputl A= Object, EBEvyWal MyInput:2 Ls CObhject)

'Y Zyour coder
Dim tol k= Double

tol = doc.bbsoluteTolerancel()
Print (" doc.lbsoluteTolerance(] = " & tol)

tal = BRhiUtil.Rhinodpp () .Activeloc () .bsoluteTolerance()
Print (™ RBhUtil.Bhinobkpp() .AotivelDoo () . ibhsoluteTolerance (=" & tol)

YU S your codex

End Zub
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Visual Basic DotNET

14.1 51§

R EMBERERS ETF VBNET M30it. W T RIREERTE S A8 L EAMAER.

14.2 ¥ (comment)

REMEBIORBR—ERFOLERE. FESRRNENITS
1=

VB.NET RAI LUEA—MS RER, ETIRLITE—NER, B
Grasshopper #, ;EBREXRERY. Flan:

RRSICIRFI MBI A ! 7E
ERBazmel. £

14.3 &= (Variables)

RALUAATER—NEESSE. FARATEEAFRMRT, XRETFEEEMAEIELRE. §)
W—int32 WTEAERNEFERET 32 tb4F, HFHEUSSHAFEITENEF. —BEX—
A TE, HtREATLLUESERRIBHNZ2FZHREIREZENNE.
UERMNEX—NEHBH—NTEN x 5 Int32 LB, HWMFE—NIBEAD “107 KE, iR
{138 RETAVEREEE “20” 44 x. LI TRE7 VB DotNET EmEAY

Dim x as Int32 =10

x =20
XEBEEf H i E AR B R f)F-

Dim x as Double = 20.4
Dim b as Boolean = True
Dim name as String = “Joe”

U9 Grasshopper il FEA T =0T &:
X: e—NEHTE, ERBPHEEX
y: m—PEYTE, EAMNERTMEIIGE
Al B—MHIHTE.

M FEIRBEEGEEOPHHTEEHE. NmzariRgr, IR—MREFNAXESR
REVRBBREETH AR, I Bl A RENS & AR B D Xt 5MNaR 4mda 2% BY MK HL -
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0. Following are y and x values:

1.y =20
2. um =10
3. =30

Subh Bunicript (EyWal v L= Integer)
'Print wariables wvalues
Print ("Following are v and x wvalues:™)

'"Print input wvalue [(v)
Print(My = " £ )

'Declare x a3 an integer wariable
Diw = A= int3Z2 = 10

'Print x initial wvalue
Print ("« = ™ & )

'3et x walue to be whatewver was there plus input v
¥ =H 49
Print (™= = " &£ x)

"A=z=ign ¥ to output
L= x

End 3Jub

REEABRXMTERT, LUMEMREREAL M. ISIERBEAFZEFE KRS HIFR.
ERX—ERHOITFH, RIGSH B RIFRRIESS

14.4 BAFIFAEER (Array and lists )

£ VB.NET RERSMITEEXIT. AINBSHE—HIIFNS UL, (RATLIEXETIRK
NREEASEHY. MRRFEHI P ETRZNYE, FHAUUZNMIARERZMREX

T K/NBOETI.
Dim myArray(1) As Integer Dim my2DArray (1,2) As Integer
myArray (0) = 10 my2DArray (0, 0) = 10
myArray (1) = 20 my2DArray (0, 1) = 20
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 = {{10,20,30},{40,50,60}}

100
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IE{E7% VB.NET RRIEIIRTAEMER), FUHRER—PMHIIKRNA (9 B, ZNMEIE
TATE. ZHEBIIBRXER.

T —HRIFSEY, (RATUER - “5IR7 . SGETREF PN, FEF
AT R EmE.

Element () = 10
Element (1} = 20
Dim myList As Hew List(Of Integer) Element (2} = 30
For i &z Integer =1 To 10 Element {3) = 40
meyLizt Add(10 * i) Element (4) = &0
Element (5] = &0 1]

PrintrElementc & i-1 & ") =" & myListii - 1)
Mext 6. Elementig) = TO
7. Element (7) = 80
B. Element (B) [0
3. Element{3) = 100

RATLUE R ERTIRIEFITIIIIRREMBRMSRE KBNS Z YT, BE T HEAIS]
F

Dim myList As Hew ArrayList()

Ditm myRawe () &2 Double = {204,211 224,231}
Dim myRow20) Az Integer = {30,531 32,33,34 )

Ditm myRawe3) Az String = {"ABC", "DEF"}

Element (0,1) =
Element (1,4} 34

Element (2,0) = ABC

Dim myList As Hew ArrayList()

Dim myRowe! Az Mewe List] Of Doukle )

MyRovel Addr20.11 MyRowel Add(21. 1) MyRow! Acdd(22.1); MyRow1 Addr23.1)

Dim myRow2 As New List] Of Integer )

WyRovw 2. Addr307 MyRow2 Add(31): MyRow2 Addi32) MyRow2 Add(33): MyRow2 Addr34)
Dim myRow3 &z Newy List Of String )

MyRowe 3. Addi" ABC"): MyRow3 Add("DEF"™)

=
34
= ABC

Dim mylist As Hew List{(f Object)

Dirm myRow Az Mew List] Of Double )

ROl Add(20.17: MyRowl Addr21 10 MyRow! Add(22.1) MyRow! Add(23.1)

Dirn myRow? Az Mew List] Of Integer 1

Nty R o2 Ackd{30): MyRow2 Add(31 ) MyRow 2. Add(32): MyRow2 Add(33): MyRow2 Add(34)
Dirm myRowe3 Az Mew List! Of String )

Nty R o3 Ackd(" ABC"Y: Wy Row 3 Addl"DEF")

Element (011 =12001
. Element (1,£) = 34
. Element (Z,0) = ABC

Dim myList As Hew List{Of List{ Of Integer})

Dim myRowe] A=z New List] Of Integer

MyRowe Addr207 MyRow Add(21) MyRow1 Add(22): MyRow1 Add(23)

Dim myRow2 A=z New List( Of Integer )

MyRow 2. Addi30) MyRow2 Add(31) MyRow2 Add(32); MyRow2 Add(33): MyRow2 Add(34)

Element (0,1) = 2

Element (1,4} 34

Add Lists and Print: myList.Add{myRow1)
myList.Add{myRow?2)
myList. Add{imyRow3}

Print{"Element{®,1} = " & myList{0}{1}}
Print{"Element(1,4) = " & myList{1)}{4})
Print{"Element{2,0) =" & myList{Z}{0}}
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14.5 ZE &

£ VB.NET mERZ NEMIZER. EINEE-IHNESBREY. IR—IERZERR

1%, UHESE.

Type Operator Description
BERZHR " — MRS —NHEIES
* A E I TRAR -
/ A EAR BRI IR B —NZE )N R EE .
\ A EARRR IR IR B — 1 B HUE
Mod AN EHERR IR IR B R A .
+ AN HARINSOR B — M FFRIEN B EE.
BEFNMHFREXHEEBRE N HFREXHHE,
RIRIEH = HTERIR—IHE.
"= TEMNER—MFREXNRAFEBEXNMEREREZTEHE.
= BLENHESHFREANEERRE, FEXNERERDETEHE.
I= BLENHESKHFRIEXMEERR, FEXNEZNNEERE
EEETEHE,
\= Eii%ﬁﬁﬁﬁ?%ﬁﬁ%ﬁﬁm%,#%ﬁ¢¥ﬁ%ﬁ%%ﬁ@ﬂ§
= 0
TE B EFREXANHES —MHFEE0REMEM, HFBXNEREIR
BT ERE. EAIUAFARG— N ERER SLET SRR, FiF
ENERIBRERTEF L,
= M= T EMHEPBE—NRIEAOEE, FEEXNMERIBREZET
2k,
&= BN EMREXES N E T ESHFEEREK, FEBXANERIEIRE
TSP E.
PRI H =% & I
<= NFEHETF
> AT
B= AFHETF
= =T
<> ~EF
KEIZHER & H AN FIER R KEE .
+ AR EERIER
BEEHER And B RFEXHIBEER .
Not — M RFRIERBEEE.-
Or AN RFIEXHBESE.
Xor BN RFEXHIBEHRR .
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14.6 FH1ERFAR

IRAT LS A MRRR A D R — R A BV, RIHTARFGEHER, XEAEF LA
BT, RERNFEERRER “if” Rk, BRI THER I “IF<F#> Then <K88>End IF” .

‘BT, RGBT EZEN I FH=(x<y), AHE=(X=X+Y)
Ifx<yThenx=x+y

‘E1T, FEENIf REFX—FEAE
If x <y Then

X=X+y
End If

ERTLAA “Else If ... Then ” #1 “Else ” Fi%#E S —MLAEERMIT. 0.

If x <y Then
X=X+y
Else If x>y Then
X=X-Yy

Else
X = 2*x
End If

TR RFRRL MRE. XFEARBE-AREXOFEE BIFHRY “index” ), MITH
EIRYXADRE. 5.

Select Case index
Case 0
X=X*X
Case 1
X=x"2
Case 2
x=x"(0.5)
End Select

14.7 [E1&
OEMORAEZRAHEHRE, B ALTF—RBY —iEHESHITE RN EREEE. EEERERFHE,
XEHRNTBEERERE A MOERE.

“For ... Next” [B]§&

XEaE AR . XE A 2R

For < RA=F4{E> To <&XK{E> [Step <iFi2E>]

‘for B EMXETFIG
(B /R ASTE 1% AT ]
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[ Exit For ] '#ita): #(F7—z= ATLUR 5

[ HAtBrix]

[ Continue For |  '&@ita): FH{T T EAIEE
[ HftkRA]

‘for B IEMXELZF (Gt "Next” ZFr)
‘Next Bz [EF)for IBIFKAIHALS, MEEANBEECLEETEFE
YR BECLZE TG FE HALELEFH AT “Next” Z/ERI5E
‘BRY, LT FEEE A E

Next

[ For B3R Z f5 HIBRIR]

UTRIBIFER T — MBI R EE — AT A0t

'— R F gttt

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

[e] 55 ) B

Dim i As Integer

Dim place As String

Dim count As Integer = places_list.Count()

EIEEM O FF45, F count-1 (count=3, (BZ&/ places_list #97125=2)
For i=0 To count-1

place = places_list(i)

Print( place )
Next

WMRE—NBEF BT R PIEIR, {RATLLA For...Next BIfEIR Sk ERX—FESITE, MA
PER—MRE . TEEHFiE A LS BOXHE:

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” &R
BWE—NERNER. XNMERNELBERE:

While < REFHHER>

‘While [El#&MXEF4E
[ EEEAHERITRIFRA]
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[ Exit While ] 7498 455
[ HfteBRid]
[ Continue While ] ‘7742408 #4772 T A 49 154
[ HftBRid]

‘While [EI55#F 257
B EIFEHIEE BN KRB A E, HEHITEREEE
\UREMHTGE, TEHEFHAKITEnd While”Z 5 H954

End While
[ While [E% 2 & 891EK]

X2 while B34 E S MRTEEIGITF

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

places_list.Add( “Beijing” )

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

i=0

While i < count “Hr(i<count) EEZME
place = places_list(i)
Print( place )
i=i+1

End While

14.8 EAR[EH

ERERE—MEREGE S —MEBEEE. flin, mRENE—MEHS, ATERTP
RES—1 R, RNFEEA—NERERE. TEMGFEFRINTEEE—1—HIETEL
B— Mg, RETREARENNEEIREEFS.

Cregte array of painis
{eoncatinated rows)

EMEAEEHARS
BB —HEEIE R IRNRA “Wig” 47,

For plugin version 0.6.0007 105



REHHMIEEFTHERRS.
XFERD FAVEMEH EIRE RS . X2 Grasshopper BHIBIAEN :

5

Sub Fundcript (ByWal Prs As List (0f OnddPoint), EyWal &3 Az Integer)

'Create a grid of points
Dim Grid is New ArravList()

Dim i Az Integer
Iim j Az Integer

'Mezted loop to covert 1D array to 2D grid
LI——FDr i =0 To Pts.Count()] - 1 Step &3
'Declare a row of points
Dim Row Ls New List( Of On3idFoint )
—For 3 =i To i + G353 - 1

L2 'Get a reference od the point
Diim pt A=z On3dPoint
pt = Ptsi])
'Add point to the row
Fow. Add (pt)
—Next

'Add row to the grid
Grid.Add (Raw)
—HNext

'Process the grid to find mid points of cells
Dim mid points As New List( Of On3dPoint |

LI——FDr i =1 To Grid.Count() - 1
'Get first and second rows
Dim Rowd A=z List( Of On3dPoint )
Bowld = Gridi(i - 1)

Dim Bowl iz List( Of On3idFoint )
Bowl = Gridii)

For j = 1 To Rowd.Count ()] - 1
L2l Dim mid pt s Mew On3dPoint
tnid pt = (RowO(j-1) + RowO(j) + Rowl(j-1) + Rowlij)) / 4
id points. Add (mid pt)
Next
—Next

'Azzign mid point to output
MP = mid points
End Sub
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14.9 MiEFNTHEE

EITHAZFREHAELHERNEEE. HIRFTFF Grasshopper B H—AERIABIZALE #4817
BEEIXA:

Sub RunScript(ByVal x As Object, ByVal y As Object)
“’<your code...>
End Sub

Sub... End Sub: #RAKEST) BEBRHY K517
“RunScript”: H}/EHI&FR

“..) MERMERENE, SRAMASH
“ByVal x As Object,...”: EFiBRIMINSEL

BMAANSHFEEXUTAHEA:

ByRef (i#id&H) = Byval GETHE) : BE—NMSHEEIHELRSRER.
SHHBF.
FEXRHEIA “As” ZHIBISHIZE.

{E158;F =2, Grasshopper RunScript sub BRI NSEE 2B I EEE RN (&7
Byval ) . XEKREMINRRBMARENES &, AR XLESERBHTMSRERS
BT RGN . B2, WRIRERMMAAGHEEXESMIE/TIEE, RATLLEE S RBER
S (ByRef) . BESRBEBESHERENNERETSHNE MU TS M TIE BRI ERIG
HE, REXIMIEELE.

{RATLATE RunScript EE4SERA AR, B2, RATLUREEEEXINBRRIMBEFNIIGER.
ﬂKﬁHAEHM\“BEI’JIJJﬁEﬂ)E

B EZHTIEER D,

IEKESE Bl .

MEEFEEHMAAN LI

E X TR gELL Az Y.

— Sub (MtIB) F1— Function( ThEER)Z B ZEE T ARER? MNRIFAFTE—REE
FHRATILEX — 1N ME . THRERATLULFIERI—PMER . EAR LIRSIER— M EMELITIREN B
=, flan.

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

XEMRE, RAFEE—NUEEREE—EE. MEAUBTGABEISRERHSY. &
TEBBIFH, "re"FiEAKRIE R4 REY:

Sub AddSub( ByVal x As Double, ByVal y As Double, ByRef rc As Double )
rc=x+y
End Sub
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X2 {E AT RERAN I B B/ 21 ThBE :
Dim x As Double = 5.34
Dim y As Double = 3.20
Dim rc As Double = 0.0

rc = AddFunction( x, y)

AddSub( x, y, rc)
HEEREEES, RINVAGIFIRA TN —RIW S —MRNBARITERS. XA TIREE
AR, AIASFE—NINBMBEURATREERNABE TEHRKBEF. XE—NHINRDIRER
ESETEAIMEHITF

Sub PunScript (EyWal Pts As List(0f OnidFoint), EyVal G5 As Integer)

'Create a grid of points
Dim Grid L= New ArravList()

'Call grid function
1 |call cCreateGrid(Pts, Grid, G3) |

'Call mid points function
Dim wid points Az New List( Of On3dFoint )
2 |Call FindMidPoints (Grid, mid_pnints]|

"Azzign wid point to output
MP = mid points
End Sub

#Fegion "Additional methods and Type declarations™

'Function to conwvert 1d array to 2d array
1|Suh CreateGrid| ByWal Pts Az List|

'Function to find grid mid points
Eﬁub FindMidPoints (EyVal Grid As Arraylist, mid points As List| |

#End Fegion
End Class

XA MR X T RY:
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#Region "Additional methods and Type declarations"

'Function to convert 1d array to 2d array
Sub CreateGrid{ BvVal Pts Ais List(Of On3dPoint), ByRef Grid As ArrayList, ByWal G35 iLs Integer |

Diw i Az Integer
Dim j iz Integer

For i = 0 To Pts.Count () - 1 Step G3
'Declare a row of points
Dim Row ALs New List| Of On3dPoint )
For 3 =1 To i + G5 - 1
'Get a reference od the point
Dim pt Az On3idPoint
pt = Pts(])

'Aadd point to the row
Fow. idd (pt)
Next
'Add row to the grid
Grid, idd (Row)
Next

End 3ub

'Function to find grid mwmid points
Sub FindMidPoints (ByVal Grid As Arraylist, mid points As List (Of On3dPoint ]

Dim 1 As Integer
Dim j k= Integer

For i = 1 To Grid.Counti) - 1
'Get first and second rows
Dirm Bowd As List( Of On3dPoint )
Rowd = Grid(i - 1)
Dim Rowl Az List| ©Of OnidPoint )
Rowl = Grid(i)

For j = 1 To RowO.Count() - 1
Dim mid pt is MNew On3dPoint
wid pt = (RowD(j - 1) + RowD({j}) + Rowl{j - 1) + Rowl(j)) / 4
mid points.Add(mid pt)
Hext
Iext
End 3ub

#End Region

14.10 Recursion I3

BN RFFIAMEN I, EEMESERPLERGHER. BELERRTHIESER, @A
DPURERFRS. BATVFTHE— DN UTRANAIEERNGF. BiL@EIE6F, TUE
Grasshopper 4t EH £l F0E BRI 513K 2 o

THGIFEEMAER— NS, FEEE—MERE. FAMESEXNEMERSZ
KEN—1MRIME.

WABHE
. FRRE(C).

. BUMERTRHAEA). Sider UEMBRESY, BiEBTEHENIE.

COBINKE (L) - fEA—ARIERE.
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mhBHE:
ZLRIMES.

ATXEE, AV KA R EFBIIR T3 AR — R ) F

BVAFERR. F=F#A DivideAndRotate” Mt B A :

R MERY P IEFH.
THEIThEERYIEA GRJATHEEARBS) .
“AllLines” (ZBIFE5)) BT SREHE, LURFFRIMETZEIFIRF.
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Sub Bunbcript (ByWal C As OnLine, ByWal A ALs Double, ByWal L As Double)

'Declare all lines
Dim AllLines ALz MNew List | Of OnlLine )

'Call recursive function
Call DividebndRotate(Line, AllLines, A, L]

'Az=zign return walue
Lines = AllLines
End Zub

#Fegion "Additional methods and Type declarations™

Subh DividelndRotate (EyVWal Line L=z OnLine,

EvRef |LllLine=s A=z List (Of OnLine),

BvVal angle Az Double,
EvWal MinLength As Double)

'Check the stoppinhg condition
If Line.Lengthi) < MinLength Then Exit 3ub

'"Take a portion of the line
Dim new _line As New OnLine(Line)
Dim end pt As New OnidFoint
end pt = new line.Pointht(0.95)

nhew line.To = end pt

'Rotate
new line.Rotate(angle, OnlUtil.On zaxis, Line.from)

LllLines.Add (new line)

'Call self
Call|DividelndRotate (new line, AllLines, angle, HinLength”

End Zub

#End Region

XEERA— N while’ B3, AREAELIA—HFITIEE:
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Sub Bunfcript (BvWal C As OnLine, ByWal L iz Double, ByWal L A= Double)

'Declare all lines
Dim AllLines Az WNew List| Of OnLine )

'Find current length
Dimn current L ALz Double = C.Lengthi)

Dim new_line As OnLine
new line = C

'Loop until length i=s less than mwin length
— While current L > L
'Generate the new line
hew line =|DividEAndRDtateinew_line, A”

'hdd to list
411Lines. Add (new_line)

'Jtopping condition
current L = new line.Lengthi)
L End While

'Az=zign return walue
Line=s = A4llLines

End Sub
#Region "Additional methods and Type declarations®™
Function DividelAndRotate (EvyWal L As OnLine, EBvyWal L As Double) iz OnlLine
'Take & portion of the line
Dim new_line As New OnLine (L)
Dim end pt As New On3dPoint
end pt = new line.Pointht(0.55)

new line.To = end pt

'Rotate
new line.Rotate(li, Onltil.oOn zaxis, L.from)

'"Function return
DividelndRotate = new_line

End Function

#End Eegion
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14.11 Grasshopper =Ry TR
Grasshopper HIBIZA 28447 LB #5 RIEFHMASEBI TR

1 —ERE—MaARE CAGSRARMRESMAI P EEMSBHERD
2. —RMEHIARBAKE CEERIER—0 .

MRFFRDMEH—NIIRPHISITE, BE-MIELBRSE. Hla, DmRIRE—IIE
F, REERNEM “107 , RALERE—M7AZE. ERNMRRFZELMBALZSFMENS
KThge, (RFEEMAFETNKAGZE, FRHIEBIMIIRIE-NEARIE.

THHGIFEFRIEHERAE—MAZ, BI—XEF—NMONBENSE, EH—RTIEIE.
EXANEHIF, RunScript HEER#IAR T 10X (BNMEFE—R) . EEFENXESZE W
ASHZIEA— “Double” #1%iE, HAFHANETANGIFHIFEEERIR “List (of
Double)” .

|
O B
R EHES
A
3. 4.8
B 1L )]
. 950
7, 10.5
8. 17.0 T
8. 13.5 1'1};
S— P. 3.25
3. 4.75
MNumber out T
-_Uﬂll.iﬂ . A L e }
T | T
002500 s i” H
8. T9.7%
p! e i ]
|

Sub BunScript (ByWal|MNunber ALs Doublel EBEyvWal Value Az Double)

4 = Number + Value

End 3Jub

ETR, RINMNAAKFIIR. RATUEZERASHLRERIFEAH, &4 “5I%R” . RunScript
THEER AR —R.
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L

Sub RunScript (ByVal [NList As List (Qf Double) )|

Dim Sum LAs Double = 0.0
Dim i1 ALz Integer

For i = 0 To NList.Counti() - 1
Swm = Swn + NList (i)
Mext
L = Sum
End 3Suh

14.12 Grasshopper H #yigigid

W (RIRRZHEIE) ATL—X— P uRMNER, HER—1M9X (BR) rEE, XZE
—REHEAFEE. fl, WRBIGE=ZEHEZEERBL, A TS, BINBEE—NE=
DIHIRIER, BINE Lla MRS, WREBNLULABMAEIRRNBEIAT:

A: IR “Flatten( ZF)” #0 “List(51%R)” FN#K AL, XMAHEHKIAR—X, FRFII%
R R BRI G 15

Paths

'@ Mo Runtime messages )

Disconnect All

Disconneck 2

IE[ Flatken
List

Tvpe hink *

@. Help...

B: RAF “List(FIFR)” e L, XIMAGEIBHAAZR, —FM%k LMD RS List( 5!
)W AR

\
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Gyinzide
l:inside
Q:inside
wE IML}Fu. i
Paths
Mo Runtime messages )
Disconnect All
Disconneck 3
[ Flatten
IHI List
Type hint 3
HHIHAN a Help...

C: Ht4afgBHaL, XPMMERBESN S RA8AR (XNMFHSEIER 33 %)
MRAE “Flatten( L) AL, wEanitt:

AN HES s las
2l inside
22yingide
23} inside

inside

tnside
Mo Runtime messages ngide D
neide

Disconnect All RS

Disconneck b Engids
tn gide

] Flaten e
List inaide
K“ Twpe hint 3

@-. Help...

X2 VB B IRRE. BEALERMARIE “inside” RIKXMAHHKIEA:

Sub Fundcript (BvWal Paths Ls Ohject)

Print ("in=side™)

End Zub
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14.13 344 File 110

BREZ R FZIMIASE VBINET 893, FERE 50 SCHRI UL R F M FN$TED 528} sk

AKX, —RBE—MEESE
EEMRS (EMUERSET) .
F— 53 R S QUEAUR R
BYB—ARIE GXNRGIBME

HEFER

BTN B ERMGTF, AXEXERST S, ERTEAXEXHER, RITEENE
—ITEA—N MBS FAERE—MEN SR x 845, BEZMEN y 845, E=MEA z 4
PRo BAVIGEE XA S AEA th i = .

|\ Documents and
Seffings\rajaalD
eskiop \coordinates. txt ' (.path |

XEMAEHERE. ELFREFREERNE, UWREXGHFEFEEAS.
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Sub Fundcript (ByWal path L=z 3tring)

'Check if file exi=sts=

If (Mot Io.File.Existsipath)) Then
Print ("Exit without reading™)
Feturn

End If

'Bead the file
Dim line=z As 3tring() = IO.File.ReadillLine=(path]

'Check that file is not empty

If (line=z Is Nothing) Then
Print ("File has no content')
Feturn

End If

'Declare list of points
Dim pts Az New List (0f OnidPoint)

'Loop through lines

For Each line Az 3tring In lines
'Tokenize line into array of strings separated by ¢
Dim parts Az 3tring() = line.3plit(™,".ToCharirravi()]

'Make sure that each line has exactly 3 wvalues
If UBound(parts) <> 2 Then Continue For

'Convert each coordinate from string to double
Dim x ALz Double = Convert.ToDouble (parts(0))
Dim v Az Doubhle = Convert.ToDouble (part=(11)
Dim =z Az Double = Convert.ToDouble (parts(2))

pta.idd (New On3dPoint(x, v, 2]
Next

L = pt=

End Zub
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Rhino .NET SDK

15.1 #EAR

Rhino .NET SDK #2{#i7515] OpenNURBS JLA[EE S5~ FHER £ HIThBE. HIRT#.NET SDK K&
BE—MEIXE, ATLERBIEESMEXER. THLT:
http://en.wiki.mcnheel.com/default.aspx/McNeel/Rhino4DotNetPluglns.html

FEX—T, HATEESITIREXT Rhino JUTES A A& SDK 4. HANSZGIE RN
FA Grasshopper &) VB BIZA K13 518 L E#2.

15.2 T#& NURBS

Rhino —“M# A Non-Uniform Rational Basis Spline (E¥5HIE B #5%, & #8 NURBS)k
EXHE&SHE/LTANURBS B T E. NURBS R—MEMAM&SHEMNMFEAERE
REIEFHEN.

XA MLE (http://en.wikipedia.org/wikiNURBS) B ¥ £ 815 2 B E 5 ZRIEBIRENR T iR
NURBS #1iR. T f# NURBS RYEREHIAX THENRER SDK BRESHE2IEEE A, MA
RUOAADHEINS.

MAN B >R E X —% NURBS #izk. Degree (B#0 , control points (3=l /=) , knots (F5:5)
5 evaluation rules ({HE3EN]D -

Degree Br#
ME—MSA 1. 2. 355 WIEEE. Rhino AFEME 1-11 BSEE TEL. TEHIZLD
i 2% LA % i 2 B S AN SE 1)

B 5 E6H% =EMEAI189NURBS

52

Order(#iZx#)= 2 CXE = MrE + 1)

S5HE #R2ME0h 2 B9 NURBS #iZk.
Nt E RIS k.
Order(fh 2k /% %)) = 3.

B Free form gz —iRE FHMEC 3
9 NURBS fi%:.
Order (Hi%k %)= 4

S5Hramh st tbIRER, HMEnmhs
%R
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Control points #5545l &

NURBS #iZizHl A2 —HZED A E+D) TR B I B AITH SRk EH LR ERERER
i £ mABRITT IR,

ZHSEN KBRS EN M Weight lUE. —fRIBAT, NELMREL. L—KMEFAEIEH S
B EERHERI IRME(GRE A 1), XEMERNRZ A TIB & HAE — LR FIRIEA 7
Grasshopper #3 B R B9 T 155 S B E.

Knots or knot vector HEE5WHERE
5 NURBS &8 —NIRBIESZHXHUHBTH SRE. HToESWIERMANENX, FE
SDK ERE B Z AWM T XLET/E. AR, BEMANTFEITARELRIEEEHH:

Knot multiplicity ¥5SE#
TREESHNANMZAESEY. FETSENEEN AT HEHME. TH
LA BT S EIEE R T,

Full multiplicity knot ~ £&¥im BITRAEEXBFTHMENEY. 2EVAEE Al
ZMim, XEAMBERIFTH S SMEma—HMMER. MRBLPETHSR

EE2ETR, BAMEKSBSZEN SR iZza AR AS.
Simple knot g &: BlI— M AXEM—MEE.

Uniform knot vector #5¥HHXE FEESHHNZM:
1. FEME= #8508 + g -1

2. U—12ENRABETRE-ITRATR, RE—2ETRER, BT
BEEEZR—MHEBENAME. FEKNSBINHEARTEHMHEMNTE

XEARFTH SR HT R K E R ERY

8 M# =3
EHaREs=7
HE%E=(0,0,01,23,5,5,5)

M =3

EHaRE=7
HEKE=(0,0,0,1,1,1,4,4,4)

R 2E T EFERLERI IS
J 4 222 TR [ BIFE .
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Evaluation rule {E x|
HEEN—MEARF SBRBHHFEAAER. IPMAEAEEME. SHE5F 5.

SHRE—MITHEXERENEFE. XEEE2EMESEENFEME: &/MEM_t(0))
—fg A H R SRR KEmM_t(0) — MR A RIZRYL S,

NURBS g

{RETLLE NURBS BB w8 WA EEY NURBS fiZM4i&. NURBS fiEAIFIAB M E

MAAE (U E. Ve BHEE S SMEBCRE X SIRSESHXERIF % Rhino #EIXH-
wiC &B5Y

NURBS g 7] LA#E B Y3k 2 1k & 55 ). Y 4] g o] LARR R A — N E AR NURBS fiE 5 — & &
FRI B KRB IIE EME MK, S0 EEEE — N HAMNMEREXE MR GMED AR
TXWAHFAMEEHERLR (BED) BFEMNLFRMEII—EK NURBS thE—+##H
#R3% 78 FL &% o T AU f0 > BT 47 b .

FEAOMEREYIME. AiaASYhE, AR RBARN B EE — MEEFATL. BN
S I RS0 NURBS i EBY 4.
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Polysurfaces E& M|

— M ESHEH— M LMEE@EEAEYIHmESE—E S HEHEZRENSHA UV
FHEEASTE. &4 Em5Ey)thmERER boundary representation (455 4 BRep) kK&K R.
FREARMIEM M E LS VILAREREEUR S EZENAR. fliEfEsitm, R
EHA& SEYIRTE mE A eEE, URSSMIIEMNXASE. EEERITEENBReps T E
Ry LA R B L B Rt R an o] EAR E IR E— .

OnBrep 7£ OpenNURBS H 2 & & 2B ##E 454+ B RMEIERE, {BIF7E Rhino SDKHBHFZ KT
ELANH N o7 £ 5R E2 B A1 € 2 FNR4E BReps.

15.3 OpenNURBS Objects Hierarchy X424

SDK #ENXHIH THA S ERM. THRE—NXTEIRSRE/LANK FEMIRMMRITE.
LIRERSHARIHR RS AR, BTRES WHEXAETIESE SDK BEIXH.

OnObject (Ff& Rhino 4324RiE B OnObject)

-OnGeometry (#ZE# Bzt €% OnObject)
o OnPoint
=  OnBrepVertex
= OnAnnotationTxtDot
o OnPointGrid
o OnPointCloud
0 OnCurve (abstaract class)
= OnLineCurve
OnPolylineCurve
OnArcCurve
OnNurbsCurve
OnCurveOnSurface
OnCurveProxy
*  OnBrepTrim
* OnBrepEdge
0 OnSurface (abstract classt)
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(0]
0]
0]

OnPlaneSurface
OnRevSurface
OnSumsSurface
OnNurbsSurface
OnProxySurface

* OnBrepFace

* OnOffsetSurface

OnBrep
OnMesh
OnAnnotation

- Points and Vectors (not derived from OnGeometry)

(0]
(0]
(0]
(0]

- Curves

O O O0OO0O0Oo

On2dPoint (good for parameter space points)

On3dPoint

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

On3dVector

(not derived from OnGeometry)
OnLine
OnPolyline (is actually derived from OnPointArray)
OnCircle
OnArc
OnEllipse
OnBezierCurve

- Surfaces (not derived from OnGeometry)

o

O O0OO0OO0oOo

OnPlane
OnSphere
OnCylinder
OnCone

OnBox
OnBezierSurface

- Miscellaneous

(0]

0]
0]
0]

122

OnBoundingBox (For objects bounding box calculation)

Onlinterval (Used for curve and surface domains)

OnXform (for transforming geometry objects: move, rotate, scale, etc.)
OnMassProperties (to calculate volume, area, centroid, etc)
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15.4 Class structure 93&E#H#
—ANBLA AY 4 R M) (B P E X EREEA) B 0 /N ER S 4R R :

Constructor #IEEE ¥ & AT ol@Esef)3.

Public member variables 2ABTE#PH: =—MEIEFMEZLE. OpenNURBS T2 45
BEFIEFERM_RIERE.

Public member functions Z2AB&EH: SFEAAXREE. EHFNRMETEHRIIERIT
INREERIER A R EL.

Private members iR XRTELRBSENBERTEERE.

WR{RAEBEA T fE— N9 2,812 auto-complete 4HEIRAT A F B S LD EIFE RSB 57
TEDMH. FEFHBRTM—PRENTEN,BHNEZNSETREEK. —BREFBREASE
ZR¥, auto-complete BB RIRAMEANSHHIMNE. X2—ITARNESRSET=E
R E B IFIE. XEBH— On3dPoint 4 ZERISEHI:

Iim point As New OnidFoint
point I

W CompareTo

W Dispose

% DistanceTo

 Equals

W Fuzz

@ GetHashCode

W GetType
0 InkernalPainker

membar @ Isvalid

functions @ MaximumCoordinate

W MaximurnCoordinakeInde:
@ MinimumCoordinate

@ MinimumCoordinatelnde:x
¥ Rokatke

W Set

% ToSkring

¥ Transform

member = public % as Double

: Sy
variables =

W Zero

RFAQLBERAIU—THE T NLETALEFBREZE—IHFSE. Flw, CEE—DHH
On3dPoint FEAREF ST RBIEZEHRNSE. FEWT:

Dim new_pt as New On3dPoint( input_pt )

Dim new_pt as New On3dPoint
new_pt =input_pt

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

Dim new_crv as New OnNurbsCurve
new_crv = input_crv .DuplicateCurve()

15.5 Constant vs Non-constant Instances SEE253iEE=%0

Rhino .NET SDK 2EFANM D LHRE. F— I REEHBEEESHE—NIKRGA;
4l 10n3dPoint. XN RIIEE EQXBSEFEFERA AT 1" RHERE 2510 On3dPoint.  {RA]
UEHI—NEENXNREBE —PMAETELN E—LERE, BIRTGEENETTE.

Rhino .NET SDK 2% F Rhino C++ SDK F&H). C++ RIZESIREREETEHLEMEE
D RVFER SDK K #. 5 —7H, DotNET #ii% A XN B RSN EE AN TR AR

15.6 Points and Vectors S 5X&8

B2 AREHIMRMESSXENHE. HlUERNET S E=MARERMN S
Class name Member variables Notes
On2dPoint x as Double FEFRAEESSHL
y as Double
HEZFEPHE d REVBEEBRNAHES. Hita
FHEBETHILFEREEE.
On3dPoint x as Double BEE 3 gE RS B (FE AR S
y as Double
On4dPoint x as Double BATiEtla, EH ek TEE ¥ EEZIIMNEFTENE
y as Double =8,
z as Double
w as Double
RERENRECE:
Vector Addition:

Dim add_v As New On3dVector = vO + v1

Vector Subtraction:
Dim subtract_vector As New On3dVector = v0 —v1

Vector between two points:
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Dim dir_vector As New On3dVector = p1 — p0

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

Vector cross product (result is a vector normal to the 2 input vectors)
Dim normal_v As New On3dVector = OnUtil.ON_CrossProduct( vO, v1)

Scale a vector:
Dim scaled_v As New On3dVector = factor * vO

Move a point by a vector:
Dim moved_point As New On3dPoint = org_point + dir_vector

Distance between 2 points:
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()

THASEHE TN ERNREA EZERIR .

1 5707363268

Subh Bun3cript (ByWal w0 As OnidVWector, ByWal vl L=z OnidVector)

' Thitize the input wvectors

vO.Unitize ()

vli.Unitize ()

Dim dot Lz Double = OnUtil.ON DotProduct (wvd, wl)

' Force the dot product of the two input wvectors to
' fall within the domain for inverse cozine, which
'iz -1 <= x <= 1. Thi=z will prewvent runtime

' Mdomain error” math exceptions.

If (dot < -1.0) Then dot = -1.0

If (dot > 1.0) Then dot = 1.0

L = Zystewm.Math. ooz (dot)

End Zub
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15.7 OnNurbsCurve

EKEE— nurbs %k, REERELUTEIE
- Dimension R~, —fgAh 3.
Order #&JF: BHZME+1.
Control Point =%l & (BFF)D
Knot Vector TimEIE (HFFID
- Curve Type BZZEE! (EE %A B HRTERY).
TaEERn UBE— R EREEEERN, FTUERKERNAZERAENREMEUE—7
EH AT . A TErRBD 2 E E fh A5,

out
L )

Sub PunScript (EyWal CPoints As List (Qf On3dPoint) )

x

'Create nurks curve

Dim dimwension As Integer = 3
Dim order ALz Integer = 4
Dim ne As MNew OnMurbhsCurve

'Create open [(Clamped] Nurbs Curve
no.CcreateC lampedlUniformiurbhs (dimension, order, CPoints.TohArrayi())

'Aszign curve to the output walue L
If[ no.IsValid()l ) Then
L = no
End If
End Sub

xFERASHERNE, MiZEEEAREMZ%. MTATRRIAGZEAREMERGF 5LE6
15 A8 A3 N Al N 22 B 45

x x
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Sub Fundcript (ByWal CPoints As List (0f On3dPoint) ]

'Create nurhs curve

Dim dimension Az Integer = 3
Dim order As Integer = 4
Iim ne A=z Mew OnMurhsCurve

'Create closed (Periodic) Nurbs Curve
no.CreatePeriodicUniformNurbhs (dimension, order, CPoints.Tolrrayi())

'As=zign curve to the output walue L
If| no.IsValidi() | Then
L = no
End If
End Sub

clamped vs periodic NURBS curve

[E] £ # Zk (clamped curve)iBE = FHE), maSEHRES. EE#LZ(Periodic curve)Z i
&Lk . EEBMI XA RIFINT ARSI SR LR .

WTER, EEFCETEE NURBS &R T HHE:

(e {5 W P e e T

1. {1lp.0, 0.0, 0.0)

- T R e T e
3. {0.0, i0.9, 0.0) *

out

out D
CWPoints ‘ l; }_/( 3o
= 4.

& [ B

T AERERMANE GEFH S5 &M IR LZ%:

D= [0y R0 0E0%
A e Y
- i SO I BT T
S T - P 1 D
Ao DGR 00
CEUn N 53] R JPER | Byt s
6. {10.0, 100, BLl0) b

TEAMEIEONNMANETRT 7 MEFS GHIRED  MEEHZRER 4 MEH =, B
BT RREEATETNAMEEMERESFESBARINMS L.
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UMl 2 M & RRRIABMGIT. RATRECAIEE], A& MTR ST R NESK
i £ P SRR TR T B

{005 D-D; BB}
{1o.6, 0.0, 0.0]
{io.0, 10.0, 0.0} X
{00, 10.0, 0.0)

[@:0, 00y, 8703

FLDln, 0ig, ooy

{i0.0, 10.0, 0.0}

TR B -

o P T B

fib.o, 0.0, 0.0} x

-1.0

UTREHIPERESISEE (CV) ST SREEMNRIRED,

'Cutput control points
Dim count As Double = no.CWCounti()
Dim i Az Integer
Iim ows Az New List( Of OnidPoint )
For i = 0 To count - 1
Dim ow As New On3dPoint (0, 0O, 0)
no.oetCVii, ov)
cws ., Add (o)
MNext

'Dutput knots
Dim knots As MNew List( Of Double )
count = no.EnotCounti()

For i = 0 To count - 1
knots.idd (ne.Enot (1))
Next

weights X E
BH BRI ESZ—TE nurbs BZHIZA 1, BRXNMEERTUESIER nurbs BZLSTERE AT
LT B9 Fi B R 7 AT EE Gh P X B i #I S B E .
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out
A

Sub RunScript (ByWal CPoints As List (0f OnidPoint) , BEyWal W is Double)
Dim i A=z Integer

'Create nurbhs curve

Dim dimension Ls Integer = 3
Dim order Az Integer = 4
Dim ecw_count As Integer = CPoints.Count

Dim ne bAs New OnNurbsCurwe
ne.CreatePeriodicUniformiurbs (dimension, order, CPoints.Tolrravyi())
ne.MakeRational ()

'"Azsign weights
Dim owv Lz New OnidPoint
For i = 0 To cv_ecount - 1
ne.GetCVii, ow)
cw o= oow I
no.3etCVWii, ocwv)
ne.S3eteight (i, W)
Next

"Assign curve to the output value L
If[ no.IsValid() ) Then
L = no
End If
End Sub

4yF% NURBS gh4k
SE—KMZHITE FEEUTSE:
- g, BSHEzEER.
- BIHZES LS.
- ESHEHRRE S,
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ETRMPIFRRT T MARBULSE. TEXEE ST — RhUtI name space THIZ/FH
RE, ERUEEER L RS0 B4, HIVETRSERITNA.

| ;:;DE‘D35EJ}:5

. D.56324788B25

0.962T222454

13458866737

1.7000615632

2.0

Sub Funicript (ByWal Curve As OnCurve, ByWal Num Ls Integer)

Dim mwin A= Double = Curve.Domain() .Minf()
Dim max Az Double Curve.Domain() . Max ()

'Find the step walue
Dim step_wvalue iz Double = (max - min) SoMum - 1)

Dim Points As New List( Of onidPoint )

Dim t_list (Mum] As Double

For i L=z Integer = 0 To Num
t list{i) = i / HNum
Next

If (Curve.GetWNormalizedlirclLengthPointsit_list, t_list]) Then
For i L=z Integer = 0 To Num
Dim pt As On3dPFoint = Curve.Fointdr(t_list(i))
Foints. Add(pt)
MNext
End If

i
B

Foints
t_list

End Zub

15.8 3E OnCurve #7454 RYphZE

B AFT B2 8T LU NURBS g% skdR, A6 AL Uik RSt g mm.
EEz—EMINa 8RR AR @Rtk NURBS 2 AE R FM.

XTI S, 5213E OnCurve 74 H5€ NURBS %7 55— . Bk F R EEE T i F A — 2.
MR BR T IXF

Curves Types OnCurve Derived Types

OnLine OnLineCurve

OnPolyline OnPolylineCurve

OnCircle OnArcCurve or OnNurbsCurve (use GetNurbsForm() member function)
OnArc OnArcCurve or OnNurbsCurve (use GetNurbsForm() member function)
OnEllipse OnNurbsCurve (use GetNurbsForm() member function)
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| OnBezierCurve OnNurbsCurve (use GetNurbsForm() member function)

LT 2{E A OnEllipse 1 OnPolyline 2 #3215

Sub BunScript (ByWal X As Ohject,

EvWal B Az Chiject, EvyWal N Ls Chiject)
'Declare a new lizt of COpenlURES circles

Dim c©_list As MNew List(Of OnEllipse)

'Declare list of lines
Dim p_list Ls New On3dFointlirray

For i Az Int3iz = 1 To W
'Declare a new circle

Dim & As MNew OnEllipse (OnlUtil.On =y plane,
'Rotate the cirele
C.Rotate (R * i, New OnidvVector (O, 1, 0},

'Add the circle to the list
c_list.Addic)

i/ oz, 1)

New OnidPoint (X, 0O, 0]

'Add center point

p_list.AppendiC.Center(])
MNext

Dim polyline As New OnPolyline(p list)
'"Azzign the list to the output wvalue L
L =rc list

V"Az=ign polyline to output walues B
E = polyline
End Suhk
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15.9 OnNurbsSurface
5341111813 89 OnNurbsCurve 248101, €13 OnNurbsSurface R EEHIE:

- RsF, —#&4 3.

- fEUBAA v BRORRFE: BRERRTEI+1.

- EHE

- FEui v EEE

- HEEE (BEEMERISEHTER).
= ...’{__
X X X X
X X X X
X X X X
X X X X
kXK

Sub Runicript (ByWal Pts As List(0f On3dPoint), ByWal G3 Az Integer)

'Create a grid of points
Dim Grid L= New ArravList ()

'Call grid function

Call CreateGrid(Pt=, Grid, G3)
'Call create nurks surface function
Iim ns Az OnMurbsZurface

ns = CreatelN3 (Grid, G3)

"Azzign mwid point to output
nsrf = n=

End Sub
Jubh CreateGrid| BvVal Pts As List (Of On3dPoint),

ByRef Grid A=z Arrayli=st, ByWal &3 A= Integer |
Dim i1 As Integer
Dim j A=z Integer
For i = 0 To Pts.Counti() - 1 3tep G3
'Declare a row of points
Dim Fow As MWew List | Of On3idFPoint )
For j =41 To i + 35 - 1
'Get a reference od the point
Dim pt A=z OnidPoint

pt = Pt=(]j]
'"Add point to the row
Fow, add (pt)

Next

'Add row to the grid
Grid.add (Row)
Lext

End 3Jub
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Function CreateNI(ByVal cvpoints As Arraylist,
EvvWal G3 Az Integer) As OnMNurbsSurface

Const Degree As Integer = 3
'Make the surface

Dim orderlU A=z Integer = Degree + 1
Dim orderV Lz Integer = Degree + 1

Dim ns As MNew OnMNurbsSurface
ns.Create (3, False, orderlU, orderV, &3, GI3)

'Add owv points

Dim i As Integer

Dim j A=z Integer

Iim pt A= On3idPoint

For i = 0 To &3 - 1
For j =0 To G2 - 1

pt = cwvpoint=(1i) (]]
ns.3etCVii, 1j, pt)
Next
Mext

'Jet knots for open surface
ns.MakeClampediniformEnotVector (0)
ns. MakeClampediniformEnotVector (1)

Createll3 = ns
End Function

F—NABWEF RS EEE. FTFROGFHRICAEBERN AR LEESKRTIFS 5 (S
ELAAFLIENEEX) UTAHTE:

- FiAR{kmEE GREEEREA 0-1)

- FRASHITESHE

- {FA v vNSHARERARITER LS.
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é Subh Bun3cript (ByWal Brep A= OnBrep, EBvyWal Num L=z Integer)
'Find step - Num must be > 1
Dim 3ItepValue Az Double = 1 / (Num - 1)

Dim n3rf As New Onilurbs3urface
na3rf = Brep.Face (0] .Nurbhs3urface

'Normalize domain in u and v directions
na3rf.Sethomwainid, 0O, 1)
na3rf.Sethomainil, 0O, 1)

Dim Points As MNew List| Of on3idFPoint )
Iim i As Double = 0
Dim j A=z Doukhle = 0
For i = 0 To 1 3tep 3tepValue
For j = 0 Toa 1 3tep StepValue
Diwm Pt As New On3dPoint
Pt = n3rf.Pointiacii, 7]
Points. Ldd (FPt)
Next
MNext

A = Points
End Sub

OnSurface XA RE R, XLMRNFUZHEMOTEEETER. ETRMOOIFHRERTTHM
ATHER — SR S AR T -

EChHAZERPARNMOL. F—TEEAMTEEMNSE=EMLE (ZHM%TE xy TEHAY
KERR) « EARHMEEZETES . RINET “Hd” Z4SHE 0 ih &2 hm ERE
Bl =4ihzk.

Input curve

Input surface
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Zub BunScript (ByWal Crv Az OnCurwve, ByWal Srf Ls OnBrep)

'Get pulled curve in 2D parameter space
Dim pull erwv As OnCurve
pull crv = 3rf.mw 3(0).PullbackiCrv, doc.ilbsoluteTolerance(])

'Get the pulled curwve in 3D space
Dim push crv As Oncurwve
push crv = 3rf.wm_3(0).Pushup (pull crv, doc.AbsoluteTolerance(])

'Dutput both curves
Crvid = pull crv
Crv3id = push crv

End Sub

ERLEMGF, BINSHEHEERNEBEZESSZSRRERE. LUTRM7EERER:
- (EREEACHRRESNE S, XERASHTEEHERNESFLS.
- WEFEAMEHAZEHLSES, SHERERENS, ARERAERSHETHRHME
TR
Zub GetEndNormals2D (ByWal crvad As Oncurve,
Evvwal srf L=z OnSurface,
EvRef EndVectorszZD Lz List(Of OnidVector )
Dim start normal Lz OnidiVector
Dim end normal As OnidVector

'find start and end points in parsmneter sSpace
Dim startZd As New OnZdFoint

startid = crviZd.Pointic3tart ()

Diwm endZd A= MNew OnZdPoint

endzd = crvid.PointitEnd()

'Cutput parameters
'Surface parameters are the x and ¥ of the Zd curve end points

Print (2D 3tart u = " & startZd.x)
Print (2D 3tart v = " & startZd.vy)
Print ("z2D End u = " & endZd.x)
Print ("2D End w = " & endZd.vy)

Print ("™

'Call surface normal function
start_normal = srf.Normallkt (startid.x, startid.y)

end normal = srf.Normaldt (endid.x, end2d.y)
EndVectorsiZD. Add (start_normal)

EndVectorszD. Add (end normal)
End Sub
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Zub GetEndNormalssD (ByWVal crvid As Oncurve,
Evvwal srf L=z OnSurface,
EBvBef EndVectors3D Az List (0f OnidWector )

'Declare start and end normal
Dim start_nnrmal L= OnidVector
Dim end normal Lz On3dVector

'Find start and end points in parsuneter sSpace
Iim startid As New OnidFoint

startidd = crvid.Pointit3tartc()

Iim endid As New On3dFoint

endid = crvid.PointlAtEndi()

'Declare parsmmeters
Dim u L= Double
Dim w L= Double

'Get surface closest point
srf.GetClosestPoint (startid, u, )
start_normsl = srf.Normalltiu, )

'Jutput start parameters
Print ("3D S3tart u = " & 1)
Print ("3D Start v = " & W)

srf.GetClosestPoint (end3id, u, W)
end normal = srf.Normalldt(u, )

'Cutput end parsmeters
Print ("3D End u = " & u)
Print ("3D End v = " & <)

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

TERHEERFR TERU LRREMHMNE RS KE. TERMATERMBRIETRE K
THRESH.

M

0. Z[ Start u = 4,.24765932233946
I, 2D Start w 5.0257094120833]
ds 2D End w = 5,87574983946513
3. #D End w 22206807 T926252

4

30 Start m = 4.,.24T7a58932233946 )

L

Normal2D 6. 3D Start v = 5,02570941208321
IN6aI3D. T. 30 End u = 9.87574985946513
_ B 30 End % = 2.22066077326252
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15. 10 3EH OnSurface T4 BYESE

OpenNURBS #2f4t3FH OnSurface fiTARIBEZE. EARHE AT il H E X F+ B T LR

X OnSurface 74 288 % F F X B OnSurface RYEREH,

Basic Surface Types OnSurface derived Types
AR phmAR OnSurface fiT42E3Y
OnPlane OnPlaneSurface or
OnNurbsSurface (use OnPlane.GetNurbsForm() function)
OnShpere OnRevSurface or

OnNurbsSurface (use OnShpere.GetNurbsForm() function)

OnCylinder OnRevSurface or

OnNurbsSurface (use OnCylinder.GetNurbsForm() function)

OnCone OnRevSurface or
OnNurbsSurface (use OnCone.GetNurbsForm() function)

OnBezierSurface OnNurbsSurface (use GetNurbsForm() member function)

Here is an example that uses OnPlane and OnCone classes:
LT 23z OnPlane #1 OnCone Z&915F:

Subh Bun3cript (ByWal radius Ls Double)
'Create a plane from origin and normal
Dim plane As New OnPlane
Iim origin As New On3idPointi(l, 1, 0]
Dim normwal As New OnidvVector(l, 1, 3)
plane.CreateFromNormal (origin, normal)

'Define height walue

Dim height A=z Doukble = &

'Create cone

Dim cone Lz New OnCone (plane, height, radius)

"Azsign output parameter

L = cone
E = plane
End Sub
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15. 11 OnBrep
iR R R (B-Rep) RAMIFOAERBHRREN . {RATLIE OnBrep HER =T EIHIED
5
« JUA: =4 nurbs HZFNEE ALY, AT S EsIS s thk Ay — 4Lk,
SHEIRANGM: T, MRFME. §NESE— nurbs fiE. BN ERHERART
ZEBER. BRESEZE=Hl%. SMAREF-MERZARMA T RHIETIR.
MESETEHH=HS. SIS URHF—MARYIR, XD RHERSE.
THRANER: ST RRTENLR . ESHT AR, Z485T % SRR
RS BUR TR R X EIMEIME R RBIR—ERS . B—NBYEBBRE—1IME
MERTLA BB EMRER G - BMETESE—MAR, BIIS, —MERFIZ
“iphsk.

U TERMEFR TX=1ER0 AR MR N A E AR R TunBEB S R T T EHI =4 nurbs

B E A0 B 2R JLIATR F —NRSRENX T brep ., HERY R Z4ERRNEN, €4F brep @, SMA
5, Wiz (bounding ahole) FTiE. AR EEEHMEIRNSEZEE

Murbs surfaces and curves in 3d space

Surface

urface Maormal

—fA—————— - ——

Trilmmed Brepin 3d 2d parameter space

rral

i Face Mo Loop 0

T4
T

1L|:u:|1
T2 Ll
. Ed i / )
V3 J_\ E6

OnBrep BRAZEE
OnBrep XM RLTEAIEFAAEZ WS _HM/LASHIMER. —BE{REIEL—1F brep 2, {RF
AUERAETEBNTE. UTERERET TEBERTH. THFIH THIELBRE

iR,
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Dim brep iz New OnEBrep
brep.

i‘*‘f‘ m_C2 S
e _C3

i _E

i‘*‘f‘ m_F

i‘*',:‘ m_L

i

i‘*‘f‘ m_T

i‘*',:‘ m_\ w

Topology members: describe relationships among diff erent brep parts

KB R: #HRTE brep L EHXER

OnBrepVertexArray m_V Array of brep vertices (OnBrepVertex)
OnBrepEdgeArray m_E Array of brep edges (OnBrepEdge)
OnBrepTrimArray m_T Array of brep trims (OnBrepTrim)
OnBrepFaceArray m_F Array of brep faces (OnBrepFace)
OnBrepLoopArray m_L Array of loops (OnBrepLoop)

Geometry members: geometry data of 3d curves and su  rfaces and 2d trims

JURTRE 53: =4 e 90 ih B R — S48 BT B0 L (T 85043

OnCurveArray m_C2 Array of trim curves (2D curves)
CnCurveArray m_C3 Array of edge curve (3D curves)
ONSurfaceArray m_S Array of surfaces

FEEA OnBrep TR HIEAR 2 HMER—ES. Z46I5Ki%, m_F =2 OnBrepFace HJ
(%15 %, OnBrepFace =H OnSurfaceProxy T HEI—%, FEECHTHRBINTE.
LT 2 OnBrepFace, OnBrepEdge, OnBrepVertex, OnBrepTrim and OnBrepLoop
classes IR £,
Dim khrep face Ls New OnEBrepFace

brep face.

e m_hRey -

i‘*"ﬁ m_face_index

i‘*"ﬁ m_Face_material_channel

i&,} m_face_uuid

i

i‘*"ﬁ m_si bl

Dim brep edge Ls New OnBrepEdge
brep edge.

i‘*"ﬁ m_c3i ”

i‘*"ﬁ m_edge_index

A m_ti

o m_tolerance

o m_vi hat
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Dim brep wvertex ALs New OnBrepWertex
brep wertex.

o m_ei ~
5 m_tolerance
o _vertes_indes [

Dim brep trim Ls New OnBrepTrim
brep trim.

e m_hRevad -

o ez

i‘*"ﬁ m_gi

i‘*"ﬁ m_iso

i

25 m_pbox

i m_pline

o m_tolerance

i‘*"ﬁ m_krim_indesx

A m_byvpe

i‘*"ﬁ mn_wi w
Dim brep loop ALs New OnEBrepLoop
brep loop.

o m_fi -

i&,} r_loop_index

5 m_phox

o _t

i‘*',:‘ m_type W

UTEI®RKTT OnBrep R T E RMAIITEHESRE., (RATEAEDEESIEMIEESD
SRy brep. KR, EMEMETCHER, ENMERETERETETIR, BEEMESRATL
BRI EINEAITS, %%,

outer-loop . /
face 4 jhnerioop(s) ** TMis) \

start and end
verfices

UTREH—1¥E, {7 brep ZFEHD BUAIBHER AR AN —EBS B 5 —FB S

edge
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4 FACE | _________ # Surface
’_. EDGE
i
oes( tmmme ] ——+4 3D Curve
Wetices[2] L Trimsz[ ]
» VERTEX
Loopl ] !
R -1---# 30 Paint
Wetices[2]
1 Face
............ |_+m|:-
Trim ] 1 Loop 1 Eelge
I
TRIM o+
i
S + 20 Curve

BINSAET RO FRIMATECIZ—

HAEHF SR TNAERA— L LR HUR = /R

£l OnBrep

’ﬁ%ﬂﬁ%ﬁﬂ@;—’\%‘ﬁﬁ’]a—ﬂ OnBrep Z%:
EHI2 7R brep
MN— B 1789 brep F E#IsiHEL.

{E I &£ E OnSurface {fEA—MAIAS
XEBEERMERTRE i w2 R 8958 3R 4

(0]
(0]
(0]
(0]
E4

EREEBARH

(0]
(0]

sk H SumSurface
5k B RevSurface
5k B PlanarSurface
kB OnSurface

—> OnBrep, RNARFEHIEBS

, ¥HEY brep 58

kB OnUtil such as ON_BrepBox, ON_BrepCone, etc.
kB RhUtil such as RhinoCreatEdgeurface or RhinoSweep1l

among others.

X2— MRS brep LA KRR BIF
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input points

2ub RunfecriptiByWal Corners Az List(Of On3dPoint))

Build the bhrep from corners
Dim Brep iz OnBrep =|OnUtil.ON_BrepBDxiCDrners.TDArrayij]

L = EBrep
End 3Subk

24\ OnBrep #iE

U5 3= 7~ an{AT#HEX brep 3L/ 1RT0 =
Sub PunScript (EyWal Corners As List (Of On3dPoint) )

' Build the brep from corners

Dim Brep As OnBrep = OnUcil.oON BrepBox (Corners. Tolrray()]

Dimwm mwyCorners Az New List( Of On3ddPoint )
Dim w Lz OnBrepVertex
Dim i Az Integer

For i = 0 To Brep.m V.Count(] - 1
'get reference to OnBrepWertex
v = Brep.m Wii)

'Get wertex point [(loction)
Dim pt As MNew On3idFoint
pt = w.point

'Add point to array
myCorners. Add (pt)

MNext
L = Bren
E = myCorners
End Sub
T IFRRE—A brep ML AR 52| LRI SRS BIETF (HE, 87, 857, TiaS).
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(0. Brep.m C2.Count () = 24

Lot Brapun BEoUSount () = 13

&, Breg.m E.Countl)l = 12

i Brep.m_F.Count{) = &

4, Brep.m L.GCounti(] = & )
5. Brep.m_S.Count(} = 6

6. Brep.m T:Count(} =124

T, Brep.m V.Count{] = &

¥:3% OnBreps

Ef B M\ OnGeometry iTAHE M RAVE B ER PR A NN THREE. sI=MAERRTH, 232
hEsE, WHHANTR. (B 2MFEE—MEFAR" Trabsform "R, FEUT LL OnXform EENXH 4
x 4 TIGERE . HANSET—FETHiFE OnXform,
bIEP. -§ Rotate

9 Scale

‘@ Transfaorm
‘i@ Translate

Ym%8 OnBrep

KZ# OnBrep Xtk 24 AMAREIZENGIE breps TR, REWMIL, £F—L2F/HE
AR ITHRIZE, HRBHE breps, BITBEES—Zh%45i%0A.

McNeel's wiki DOtNET LB —MRE B BRG], WNEFIREIZT —4> brep, HiZZHBIT—1M
EFIEEIL— N E YA OnBrep HIFFHIF .

XEH—HE OnBrep EFH i@ I B aNFEENEE brep L BIFIF. tLBHERMPOEIT
F K%+ (bounding box center) .

For plugin version 0.6.0007 143



Sub Bunfcript (EvWal brep Az OnEBrep, ByWal dis iz Double)
Dim faces As New List (Of OnErep)

'Loop through brep faces to extract them

For £fi Az Integer = 0 To brep.m F.Count(] - 1
'Decalre new brep
Dim face L=z New OnErep
face = bhrep.DuplicateFace (fi, False)

'Add to faces array
faces. A Add (face)
Next

'Find brep bounding box center
Diw center Ls New On3dPoint
center = brep.BoundingEBox () .Center ()

'Loop through faces and move away from center by dis
Dim dir is New On3idVector

For i Az Integer = 0 To faces.Counti()] - 1
Dimwm face Lz OnBrep
face = faces (1)

'Find ceneter of each extracted face
Dim face_center L=z On3idPoint
face center = face.BoundingBox () .Center ()

'Find translation wector
dir = face center - CERter
dir.Tnitize ()

dir *= dis

'Movwe face away from center
face.Translate (dir)

MNext

'"As=ign output

L = faces

End Zub

Hth OnBrep JTE&RH

OnBrep XE W HERE, MITALEMRXLERYKRE, HLIFFIRE OnBrep XX H. FiF
JUIATZ, €13E OnBrep, & M “BoundingBox()"8Y 7T & %{. OpenNURBSI £tz —5 2
OnBoundingBox, #E4AHBRABILAER. MTHFRZRT FHE—1 brep bounding box &E
B AIRT ALK E BT EE.
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BEox diaganal length =
J41.71330722 02284

= Zub Punlcript (ByVal bhrep Az OnEBrep)

'Find brep bounding box
Dim bbox Az New OnBoundingBox
bbox = brep.BoundingBox ()

'Find bounding box ceneter
Dim center As New On3dFoint
center = bhox.Center ()

'Print bounding box diagonal length
Dim length A= Double = bhhox.Diagonal().Lengthi)
Print ("BBox diagonal length = " & length)

L = bhox
B center

End Zub

B — BB R B 2 AR % R . OnMassProperties ZEF01—4L£ E B9 & #00 T B AR 1E— %6451

0. Brep Lrea = 1822.123
(1. Erep Volume = 7313.738

$ Subh Bun3cript (ByWal myBrep Ls Chiject)

'Find and print hrep area

Dim =& mwass As New OnMassProperties
myBrep. AreallassProperties (a mass)
Dim srea As Double = a mwass.Areal)
Print ("Erep Area = " & area)

'Find and print brep wolume

Dim w_mwass As New OnMassProperties
myBrep.VolumeMassProperties (v_mass)
Dim wol As Double = v _mass.Volume ()
Print ("Brep Volwne = " & wol)

End Zub

BE—LL “ISSHIMERHLEEHAEZ—IH/RE (rue 3t false) . ffiIEEEARIEAEE
B brep 15, ZHIKiE, MRFEEE— brep 2ERAESHESHE, FHER
OnBrep.IsSolid()i&m % . ttREITE# brep BB BB B EAIR/LAKREHER. UTZE
— L€ OnBrep L& iR /Y FI%:
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Iim brep Az New OnEBrep
brep.I=..
& =Deformable
‘& IsDuplicate
‘i IskindOFf
‘i TsManifold
‘W IsMarphable
‘i IsPointInside
‘i I=50lid =
‘W IsSurface
‘i Isvalid
‘o IsValidForvz
i IsvalidGeometry
‘W IsValidTolerancesAndFlags
‘o IsValidTopology w

UTHFEE—NEMRESTE brep 2A:

[

UTRE AR ZEENHRD:
Sub Fundcript (EvWal bhrep Lz OnbBrep, EByWal point A3 On3dPoint)
'Test i1f input point is inside brep
Dim tol &= Double = doc.ibsoluteTolerance()
Dim stricktly inside As Boolean = True

Dim is inside As Boolean

'Call brep function to test tLhe point
iz_inside = brep.IsPointInside (point, tol, stricktly inside)

Printii=_in=ide)

End Zul
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15.12 JLIAEE{k

OnXform 2 FSRTFEFNIRMN TIRFEFERIN L. XEEEX (ERTFMRTFIL) — M ERERBE ),
ERE, MRS T X RIK.

OnXform &9 m_xform Z&—1> 4x4 BINEFEE ERE . Lt class TIAB ZIFEMFEE IR E, )
MR EFTAMIZE. XBE—L56EFRETILHEXH TR

Dim xform Lz New OnXform
xform.

% ChangeBasis

W Mirror

% PlanarProjection
% Rakation

W Srale

W shear

¥ Translation

5 ’I\Lﬁi?ﬁﬁﬁuaﬁlﬁ’lﬁaﬂxﬁkﬁ’lﬁﬁ, —BEE-NEY, AHTEEBERAREREE
o WEFAT, EREZZANHFERZ—EEMRERELR.

Dim xform Lz New OnXform
wform. Translation|

|A 1 af 2 Yoid Oreform. Tranglation [de As Double, dy A= Double, dz As Du:uul:ule]|

|A 2 of 2 Yoid Orefarm. Translation [d As HHA..I]penNLIHBS.IDnEd\Jectur”
WNMTH S —L OnXform &K :

Dim xform Lz New OnXform
*form.PlanarProjectioni

Yioid Orform. PlanarProjection [plane As AMA_OpenMURBS _10nPlane]
et transfarmation that projectz to a plane

Dim xform As New OnIXform
xform.3hear |:|
Woid Orform. Shear [plane As AMA_ OpenMURBS 10nPlane,
w1 Az AkA OpenM UREBS . |0n3dvector,
w1 Az Ba OpenM URBS 10n3dvector, 21 As RkA OpenM URBS. |0n3dvectar]

Create shear tranzformation.

FETROOTFHE—TBANBEBLEA=IE. F-ITERREESERENE, FZNEnHE
FRIE, B=/12¥LEHE.
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3ubh Bun3cript (BvyWal circle As OnCircle,

EyWal factor L=z Double,
BvWal angle Az Doubhle, EvyVWal dir Az OnlddWVector)

Dim circles A= New List( Of OnCircle)

'Soaled circle

Iim =scale As New OnXform

scale.Scale (Onlcil.On origin, factor)
Dim =_eirele As New OnCircle (circle)
g _vircle.Transformiscale)
circles.Ldd(s_circle)

'Rotated circle

Dim rotate Ls New OnXform

rotate.Rotationiangle, OnlUtil.On yaxis, OnUtil.oOn origin)
Dim r_eirele As New OnCircle (circle)

r circle.Transform (rotate)

circles.Add(r circle)

'Moved circle

Dim move A=z New OnXform

mowve . Translation (dir)

Dim m_circle Az New OnCircle (circle)
m circle.Transform (move)
circles.Add(m circle)

'"As=ign output
L = circles

End Zub

15.13 Global utility functions  (£FER&HED

T ES— CLASS SEEINAITTEE, Rhino.NET SDK i#1£{t 7 4 24 OnUtil 1 RhUtil 25
BTHLEERE. FAVEESER TG FRNBERXLERL.

OnuUtil

148

(Onutil )
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THIZ5JLAHEKAZE OnUtil Z T &9 7] 7 F B9 R & B9 2 :

COnldtil.

% ON_BrepBox

% OM_BrepCone

@ OM_BrepConeEdge

% ON_BrepConeFace

% OM_BrepConeloop

W O _BrepCylinder

W OM_BrepExtrude

9 ON_BrepExtrudeEdge
@ OM_BrepExtrudeFace
@ OM_BrepExtrudeloop
9 ON_BrepExtrudeierte
@ OM_BrepFromiMesh

@ OM_BrepRevsurface
 ON_ErepSphere

% ON_BrepTorus

W OM_BrepTrimmedPlane
W ON_BrepWedge

L Create and edit breps

W ON_Intersect —— Intersect simple geometry
i On_was
i‘*"ﬁ on_xy_plane
—;'; g::::jane | World coordinate
i‘*"ﬁ On_zaxis system

i On_ZERC_TOLERANCE
i on_zw_plane

OnUtil intersections  (OnUtil 32X.)

ON_Intersect AEEE 11 MEHES . XBEHE—NIER, AELIRJLAFFIERE (L
i: “IOnLine’ B FEIERBE—MEEWHIFELZED)

Intersected geometry

output

I0nLine with |IOnArc

Line parameters (t0 & t1) and Arc points (p0 & p1)
%S0 & t1)FN3M Lk S (p0 & pl)

I0nLine with IOnCircle

Line parameters (t0 & t1) and circle points (p0 & p1)
S H(t0 & t1)F1[E £ (p0 & pl)

I0nSphere with IOnShere

OnCircle

I0nBoundingBoc with 10nLine

Line parameters (Onlinterval)

I0nLine with IOnCylinder

2 points (On3dPoint)

I0nLine with IOnSphere

2 points (On3dPoint)

I0nPlane with IOnSphere OnCircle
I0OnPlane with IOnPlane with IOnPlane On3dPoint
IOnPlane with IOnPlane OnLine

I0nLine with IOnPlane

Parameter t (Double)
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I0nLine with 10nLine Parameters a & b (on first and second line as Double)

AT —MFRRT —F&— M EAN— DB SR

Subh BunScript (ByWal L As OnLine, EBvyWal P Az OnPlane, EBEyWal B L= Double)

Dim point0 Az New OnidPoint
Dim pointl As New On3idFoint
Dim circleld L=z New Oncircle

'Declare the sphere
Dim sphere As MNew On3phere (Ontil.On origin, R)

'Intersect line with sphere
Oneil. 0N Intersect (L, sphere, pointd, pointl)

'Intersect plane with sphere
Oneil. 0N Intersect (P, sphere, circled)

'"Az=zign output

FtO = pointO

Ptl = pointl

Cirele = gcirecleO
End Suhk

RhUtil(Rhino 3(FA)

Rhino A AB 1T % S/LAMAXMEE. FIRTRHMMRAETRAAER. XERZS5/LAHEX
B R R B
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EhUtil.

Points

% RhinoArePointsCoplanar

% RhinoPointInPlanarClosedCurve
% RhinoProjectPointsToBreps

% RhinoIsPointInBrep

¥ RhinoIsPoinkOnFace

Curve

% RhinoConvertCurveToPalvline
% RhinoCurveBrepIntersect

% RhinoCurveFacelntersect

% RhinoDivideCurve

% RhinoDoCurveDirectionsMatch
% RhinoExtendCrvOnsrf

% RhinoExtendCurve

% RhinoExtendLlineThroughBo:x:
% RhinoExtrudeCurveStraight
% RhinoExtrudeCurveToPoint

W RhinoFairCurve

¥ RhinoFitCurve

% RhinoFitLineToPoints

% RhinoInterpCurve

% RhinoInterpolatePaointsonsurface
¥ RhinoMakeCubicBeziers

% RhinoMakeCurveClosed

% RhinoMakeCurveEndsMeet

% RhinoMergeCurves

% RhinoOffsetCurve

% RhinoOFfsetCurvensef

Surface

Brep

% RhinoChange3eam

% RhinoCreateSurfaceFromCorners
% RhinoExtendSurface

% RhinoFit3urface

% RhinoIntersectSurfaces
% RhinoMakealSurface
% RhinoR.ailRevolve

% RhinoRebuildSurface

% RhinoRepairsurface

% RhinoRetrim3urface

% RhinoRevolve

% Rhino3rfControlPtGrid
% Rhino3rFPEGrid

Mesh

% RhinoMeshBoaoleanbifference
% RhinoMeshBooleanIntersection
% RhinoMeshBooleansplit

% RhinoMeshBooleanUnion

¥ RhinoMeshBox

% RhinoMeshCone

% RhinoMeshCylinder

% RhinoMeshObjects

% RhinoMeshioFfset

% RhinoMeshPlane

% RhinoMeshSphere

% RhinoRepairMesh

% RhinoSplitDisjointMesh

% RhinoUnifyMeshiormals

% RhinoPlanarlosedCurveZontainment Test

% RhinoPlanarCurveCollisionTest
% RhinoProjectCurvesToBreps
% RhinoPullZurveToMesh

% RhinoRebuildZurve

% RhinoRemoveShortSeqments
% RhinoRepairCurve

% RhinoShortPath

% RhinoSimplifyCurve

% RhinoSimplifyCurveEnd

For plugin version 0.6.0007

¥ RhinoBooleanDifference

¥ RhinoBooleanIntersection
¥ RhinoBooleanlnion

¥ RhinoBrepCapPlanarHoles
¥ RhinoBrepClosestPoint

¥ RhinoBrepGetZdProjection
¥ RhinoBrepGetzdSection

¥ RhinoBrepsplit

¥ RhinoCreatelFaceBrepFromPoints
¥ RhinoCreateEdgestf

% RhinoIntersectBreps

¥ RhinoJoinBrephakedEdges
¥ RhinoJoinBreps

¥ RhinoMakePlanarBreps

¥ RhinoMergeadjoiningEdges
¥ RhinoMergeBrepCoplanarFaces
¥ RhinoMergeBreps

¥ RhinoRepairBrep

% RhinoSplitBrepFace

¥ RhinoStraightenBrep

% RhPFlanarRegionBoolean

% RhFlanarRegionDifference
% RhPlanarRegionIntersection
% RhPFlanarRegionlUnion

¥ RhinoSdkLoft
¥ RhinoSdkLoftSurface

W RhinoSweepl
W RhinoSweepZ

Utility

¥ RhinoActiveCPlane

¥ RhinoApp

¥ RhinoFitPlaneToPoints

% RhinoPlaneThroughBox

% RhinoProjectToPlane

% RhinoTriangulate3dPalygon
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RhUtil Divide curve  (RhUtil %4> gh%)

B33 {# F RhUtil.RhinoDivideCurve 3R %, BILIEENMIZ FRIZL BB EREKER 5 i
%. TERRESHBS:

RhinoDivideCurve:  &#&

Curve: HHEIMMELES

Num: KHE#HE=

Len: FRERLARIBLZEIKE

False: REZMIRE (ATEEN TRUE 5% FALSE)

True: BE%5 (A[EEA TRUE (& FALSE)

crv_p:  HEIETIR

cv_tt HZLEHIESESEIIR

Bid F R Sk 5 B ih 2 RO 1) F

0.0

2.1585447121
5.5054184123
110024752208 D
17 2503125505
22 _94€le43004
28 _T336443837

3ubh Buni3cript (ByWal Curwve ALz OnCurwve, BEvyWal Num L= Integer)

Dim crv_p Lz New OnidPointlrray
Dim crv_t As MNew Arraydouble

"A outility function to divide by number or curve length
EhTtil.RhinoDivideCurve (Curve, Num, 0, False, True, crv_p, crv_t)

L =crv p
E Crv_t

End Sub
1B AN AC R SR 5 ih 22 RO 1) F

D.o
3.125Z661324
9_155&501812
17504350787
245991568437
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Sub BunScript (EyWal Curwve As OnCurwe, ByWal Len Ls Double)

Dim crv_p Ls New On3dFointlirray
Dim crv_t As New Arraydouble

'A utility function to divide by number or curve length
EhUltil.RhinoDivideCurve (Curve, 0, Len, False, True, crv_p, crv_t]

A = crv p
E = crv_t
End Sub

Rhutil BB EER GRARMZ)
RhinolnterpCurve:  R#%&
3: fh&%
pt_array: BHZRIFIBIT A=
Nothing:  #iatN%
Nothng: £ 1E11%
0 H—WTHA

ETRABIF I8 R RiEZ i A —%) On3dPoints /=15 2@ 135X LE /5 A9 nurbs %k
Sub Runiecript (ByWal Points As List (0f On3dPoint) ]

Dim pt_array As New ArrayonidFoint
Dim i A=z Integer

For i = 0 To Points.Counti() - 1
pt_array.ippend(Pointsii))
MNext

'Create an interpolated nurbs curve
Iim crv Az New OniurhscCurve
crv = Bhitil.RhinoInterpCurve (3, pt_array, MNothing, MNothing, O)

If| crv.IsValid() ) Then
'3et return wvlue to list
L = orv
End If
End Sub

RhUtil Create edge surface  (RhUtil €148 hmE)

THEHFHMANEREFZMEMRTIR, BHER—MLGHE.
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out
Curves ‘ -

Sub PunScript (EyWal Curves As List (0f OnCurve] )

Dim ne listc(3) is OnNurbsCurwve
For i Az Integer = 0 To 3

ne list (i) = New OnMurbaCurve ()
MNext

' et nurkb form of each curve
For i1 Az Integer = 0 To 3

Curves (i) .GetNurbForm(ne listii))
MNext

' Create the edgesurface

Dim EBrep L= OnBrep =|RhUtil.RhinDCreateEdgESrfinc_list]

L = Erep

End Zub
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Help (#8))

B2 AT LA #% B 5E % B9 X F Rhino DotNET SDK HI{S 2

McNeel Wiki EHBIF &5 2FXH]. FEE—ERRERMIFEIARFALSG] . X 2REFRY
FiE, RaLU@E—T8Eim 0.
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPluglns.html

Forums and discussion groups €3zt /

Rhino # XAEE BB ER M 5P M. Grasshopper 188z 2 —ME S RIIFH A
http://grasshopper.rhino3d.com/

Rt AT LA[E) Rhino Developer Newsgroup 28], {RATLAiEiT McNeel B9FF & & T EREBHF L&
FEAMER.
http://www.rhino3d.com/developer.htm

R AT LA Rhino3d 5 Grasshopper #1308 iz—#2 1418 Rhino 5 Grasshopper BJ4H 3% 8] &
Shaper3d i1z http://bbs.shaper3d.cn
Grasshopper H3itiz http:/g.shaper3d.cn

Debugging with Visual Studio  i@3j¥ Visual Studio i

X FEZ BT LR GRASSHOPPER BIAZE 2K R8I E 2485, {RATLUEA Microsoft
RIEA % BRI Visual Studio Express s FF & /NMARI £ ERAR A .

EF A 3RB AR EHE(E R express visual studio BIZATS, 155 T4
http://en.wiki.mcneel.com/default.aspx/McNeel/DotNetExpressEditions

WNRIRE REFE Visual Studio L EPMIA . THEAITTEISHE B REE:
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPluglns.html

Grasshopper Scripting Samples  ( Grasshopper BZSEf))
Grasshopper Y0t/ MABF B HAZERHGF, ReEk2EH
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KTz

F 3CERIEE Shaper 3d €1z Grasshopper FREX SRFERL, Shaper 3d gtz —4~ % A Rhino3d
R EMILIE, 1% Rhino3d FATHERYG (BREMEE=ZAFEAMES  BHEEMAH
Rhino3d ZEfEA . F3 5#F A L8 BE BB DRIz Z R, $F6/ERN&E A Rhino3d

Rtz
Shaper 3d i£ix: http:/bbs.shaper3d.cn
Grasshopper 4hMREEiGiEIME: http://g.shaper3d.cn

PXEFEAAREZE (HBFHER) -
Rl BREEB BT TR XS BRE RS
Kext: [E$54I/Jessesn
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