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C)

D)
E)

F)

G) G

—x, FHPRETIZA L U TRRENE T, NTA—F—=BMOF TV =7 |k
DT —H %, ALY, BT — 2 2 ERIND ERRBITRIIEDY £7.,

CITERREICH D 2 R— > b TY, BRIKBIZHLAT V=7 ME (T A—
HZ—Thil, AVR—F FThil) &T, EATERINET,

DiiEFOaLyR—%h (T3 ay) T, BCERINTHET,

ElZaydRi—xr b (T7vay) T8 EZRFOREOLOTT, arR—x> b
(T7vay) i, WSONDOANEHIINTG A =2 —%kh, &85 2 ER
HLTWD—HB TH+ 5 Z I3k ER A, £72 EENERICESEALHY
N

ZOMBEEfRRT D7D, Bk THa T/ A M A = a— 2L CRREZ-SX
EHDHT LT ET,

W EE RS T LY, 2ETHTXHERS D FEA,

FIZ'=o —"%Foa yR—xvh (T2ay) T, "= —"%, "EERE, —
HTEI%%E&%&@A@T AT I AR A a—EFHLUTURRZRELE T,
EarvR—xy o RIRRIZE S L T R ORI, BaREITIRICR D £,

GIidA TV MO axs L a rTIAVICE A TERENET,
axya i, WA TV =7 hOH T EANCHEBRESNET,
aRT v a COBITITHIRIZH  FHAND, BRI axs va 3 I T E
7,
HiRM2axr va U ESNTZSEIE. ZORYIO T AR —F 2 N INT A—
A —NEIFHa X7 v ar THE =T — A ve—U" N EnET,
PRI O, T OEKESI L T ZE 0,
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AViR—R2 bk (7H2aY) DIn—Y
aVR—R N (T ay) ik, @, T73arE2ETTH00" T — 2" B NEE L,
ZTORRENNILET, 2z, ZLOHEI U R— 0 MNIEEDNNTA—FZ—DRA
NeZp o AT EHN T A= = IEBNCED FbivET, AT A —F—3k, D
INT A= =3 ERD T,

A) A lX'Division”= iR —3 > N OWHNRREIZIS 1T D ATIRT A—F —FTT, KT A—H
—41% (C. N, KZ) WIHE T CHOWERIAN SN TOWETR, 25D/ T A—4
—EERETDLZENEKET,

B) BiXar R —x MEKTT, @FHEDOALR—F2 hOLARINEGZ DN TWET,

C) Cd"Division"= >R —x > F DHHMRREIC BT D 1187 A —2 —F T,

TIAN—I N E A R—R L NOFNFNDA— D FIZH > TV &, FREADY —

WNT A4y TAPRREINET, " =T 4 TRAMEENTNDNTA—=Z—=DI AT &
T—H b I ERRET,

[ 0P (Point)

Division points

EEH iy Div.C (Curve)

Curve to divide i

Local Point list (11 walues)
(-2.1137¢6,10_388307, 0)
(-5-036074,9.015571, 0}
(-7-447205,6.591325, 0}

i @ = Div.t (Doubia)

; Parameter values at division points

Local Curwve list (1 walues)
Referenced Curve

ﬂ!n {E] D N (Integer)

MNumber of segments

Local Integer list (1 walues) L=

10 4] |Local Double list (11 walues)
o

5 0_088025
@ 'E] Div. K {Boolean) T
0.558383
Split segments at kinks 0.e8€ll3s
1.16784
7 - 1.5182¢84
iﬂcal Boolean list (1 walues) 1 961531
| |False 247381
— - 2.784348
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AVTORMRYTF7ZYy TAZa—

XY U NRALEOETOAT V2l NI, TREN' LTI A MA=a—"%Fb, TnEh

DayR—x2 NOREZ D Z LR ET,

IUR—F L NS, AT VA RNAZ I T F T 2 R EORA =2 —F TF

RTHDT, DL KDy LvER A

BlZIE, bL, IUR—F bRA LU P TEREIN TR, ZRIEESE 2 E L ET08,
FINL ONDONRTA—=H =R arR—3 ML TEESN, "EE 2R LTS

EREZONET, BRINEZEEIEDLT-DI0E, 20T 7 A MA=a—%2FEHT5008EB N

TLX9,

e Cir
Preview

Shortest list

Longest list

Cross reference

Input: P k
| Input: R k | =
LUFIEC » [©  Runtime warnings » | @ 1 imput parameter R failed to collect data

Set Double »
Set multiple Doubles

Make volatile

Expression F(x) 3

ZOBEITIZ, AA AR —F 2 P AZa—D'"R' DASIRTG A—F =35 A r— RE RSN
TWAHIREZ R L TWET,

FTALVT VAR a2—DO—FLTTN, TONRTA—F—DZREIBFRRIINTOET,
ZAVUIRREFTRE TN, A2 U — 2 EOFEIRAE AN T 25 72 DYIHUE TIXE W4 RIS 5
ZHNTWET, (ZofFITliE, “Cir)

2% HDPreview D7 T I, TOF TV ML TERE - ERRENTE-U A4 A MY
2V'Rhin0 DB = —7AR— h ETCERRINDEINEIWE LD LTWVET,
HEVEETRVWIAVKR—RL M OFEIF, ZOT7 T 7247252 LI TERER
FTHZENHEET, FFA Yy aBEENDIHGEITADTT, )
ETONRTA—F—=arR—3r "BRES NS DT TlEdb Y A,  (FlE L TELHE)
ZOXINRGE. ATV FOBGA. "Preview' 7 T JI3FERINE R A,

ZOFITIE, "RTODATIRNTG A —=Z—D L Z AT, "EE"NHTWAZ LB %
ﬁ‘o
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n Persistent Data Management (GR#EIET —RVFHE—2XR)

INT A= —L, HEREENT DO FIHEHINETR, 2 ONRT A —2 — [ THFHERMED
F—% (Volatile data) & kFittaFi>7 —# (Persistentdata) @ 2 DDOHE72 5 X7 A 7 Zk&H#H
TXFET,

BRMEOT =213, —2HDWVE, BEONRT A== —ANnbEKINTZHDO T, HLwn
IV a—alrBDAE— b TDHE KbhbdMhBEERINET,

KGEHED B H T —H 1L, 2—PF =l Lo THREENDZ L THEx bR ET,

INTGRA—=H =N — AL 72 ATV =y MRV bz b &, KettED & 57— X 13 HEAH
SNFETN, KbILHRTIEHY 8 A,

(RN—=pr FREHELTHEERHEINT., YV—2DEy FELTHLERINAAWHSINT A
— X =BT, M RNT A—F—F, A SNS AR —R Y MIERICaTY Fr—L S
nET, )

FitEDT —Z 3, A=a =0T 7 BAEI, NTA—F—DRERRLI~vRx—T Y —% o0
EDDMITRIE L ET,

Bl Z1XVector/XT A —Z—|X, A=a—L0, —DOXIFELKD Vector 7— X %ty b5
EMHERES,

ZDOHNT, WIHREED Vector /R T A —Z =N ED L HIEFTHNERDHZ LI LET,
Params /X /L, Vector /X7 A—HX—D7 A a2 X ¥ U NAEIIRNT v 7&Ky 7L
ESc

File Edit “iew  Arranee  Solution  Windam

Paramz | Logic Scalar Wector Ciury

S = -/ e §-@

ZOWRRETIL, "Vector'/ 3T A —F —|3F L U VB TERIN, "EEOREICHY £T, Zh
WZHIS, NI A—=F =1 H T =X Z2Fo TORNWIZ EEEEE L CWAIEIT T, CkFitto
AT —H BERMEOT — 2 b o TV ER A, ) fERE LTGH EHRICBW T,
HzF¥h, AT IV AMA=a—% /5L, Vector 3T A —F—N1DODXY MLEEF
D, BEORYT MEERTDHZ ENRHRDEINERLTWVET,
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g‘ Wer

C} Runtime warnings b

[] Flatten

Set one Wectar

I Set multiple Wectors I

Manage Vector collection

Extract parameter

Exprezzion »

@ Help=-

W E 7 U v 735 &, Grasshopper @ Window 73 2. Rhino ® B = —4— F38iiL, 3
RILR7 FVERIRT 5 L O IHERShET,

ZZTC, 3WIENY MAVEREL. "Enter—& 3L N0 AN KEEIEOH DT

— & L LTk ENET, ZHIck o T, "Vector’XT A —F —F 7 = 7 MIEE AR A

Ly UENG, BEREORAIIEDY £,

~ 7A=Y vENector /N7 A —Z—DH DL ZAICBENT S L FEE LAY FVIFHRN
kR ET,
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File  Edit Wiew Arrange  Solution  Window  Help

Params | Logic Soalar Wectar Curye Surface Mesh

Q&L Qe VD ulek/¥
QeVEO VWL Pduye

W s - D [ @-

—

Interze

g-gebh & @7

‘ii) Vee (Vactor)

Feprezents a list of 3D Yectors

{0.0,10.0,0.0}
{-5.0,10_0,0.0}
{0.0,-6.0,5.064}
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ﬂ Volatile Data Inheritance (FEFEMET— D& )

T— 3 DR

T—RIRT A= — (HEEOLDOTHIL, KEEOLDOTHI) ITEHINET, T —4
DINT A =B —TKFGMET —Z DL a— RKey e LTERIILZ2WEGEEIT, L5 0hT —
MK L T DRERH Y £, HIORTA—F—LDSNDETONRT A—=F =L, EInb
F— R EFo T ANEBZLETH, IFLALEDONRT A —F — T EHREY A, TEIDHUE
DINT A= — 5B | CTEHO Y — A ZE Y THrZ b HikES, 7T/ 4 0F, &
FREMAFT—LEZTERZLETH, b LEHBR T o ARNERINLWNE, ZTERVAO/ AT R
— X — I BT—EE L ET,

Bl z1E, b L'Point"s —# 3B 7 b & |(2"Surface”s — % # 5.2 725, "Point"/X T A — X —|%
TIT—REI L, WRNIA=FZ—IRTERINDZ IR ET,

HL ARG A= —RarF—3r MIBETADOTHIUE., FROWRE (=F5—) HLkO I FR—
v FERICE T —RES THkR STV E £97,

AR aVDEE

NG A= —ITEBHDOT —H I —A%2FH, ZNOD/IRT A= —]NFOT —XIZT 7' AT
L2 ENRHEkET

ZITIE, 30D aryiR—R U TV bEL 2ODNRTA—F—FT T FOKFITH
£7,

ZORETIEZ, BTOFT V=7 FBFAEESNTOHWERA, FTINOEZORITILERHY
F9, EFITBRO O FEAN, EMNLEMICHN>TEBIRWEL L 9, NTA—=F—D
INS TR = ARGy (7= 7Y TEHIN S ZE b H Y ET, ) DI EYUATERT
Y T F D LRI A Y~ T AEE) L TR S E T

T YADIES Y v 7 DRIET, OB/ ST A— 4 —(HEICH > T < & ORI 72
0 EF, © U ARY LR HET LB T T
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R PGHd" =t A — R v b DY 85 A— & —%  "Range” = LA —F L hORVST A — X
—IZER L E T,

I HZ'Line" 2 Y AR— R FDA", "B/NT A—F —ICTFREDO X D ICHE L £,

oY

-

TOEIITUT, SN RETY . MIHIERETIT, BFrLWERZITO & Wi, HEIh
TLEWETOT, HEEPLETT, ZhiT. FEALDHEE, il —oTbd EMESH
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TV TY, BEDOEZIT O HEICIE, vV A RT v 7 OFRIZ"Shift" % — 24 L THIT
LB D Z LR ET,

1 ; Version0.6 TlL, v~V ADRA X —3, FlEmi, BOMTERIN, BINERL, &k
BOMIZENEDLY £,

— R, DAL L TV D B O LCShift' F—Z2 L2206, FE, B L Lo & LTH
HEZD EHEA,
LY =206 1RZ#Z T, 7—F &R+ 52 L3R THET,

[FAEIZ, "CTRL"F—Z2M LN 5 RT v 7925 &, SEafihid s Lotk d,
Z DE, Version0.6 Tlx~ v AH— Y L%, BRWHIZEDY £9°,

BEGRIRIE, 7V v (ORI RA—=HZ—D/NERp— T )VERSy) [~ T A — V)V EF o TV &,
EI7 V7T, avR—%r DaryT 7 ARMNA=a—NOEERTHZ L B A[ETT A, ke
52 TR EE AL
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Grasshopper (. "receiver” (Params>Special>Receiver) /X7 A —% — % L TIEHE 7 A
YUATIRET D 2 LR E T, BT 2 iR ho 3 v R —R e MRk, v ART v
LTHERELETN, Bk, ~VADERY V2T L, #5 VA VIZABNICHE A 7,

it VA YOERRA T a3 1, 1)Receiver /3T A —H —ZIRIKFIZ Y A P RR, 2)IC
TR, JHICFE/R LR, O3 ORH Y FIIEE, 1)T, vV ALY v 7 TERLIZEE
DB T A X BRERRINET,

O 0.5000

7
Jesvsoocsenceee e iip

“slider’ /X7 X —% —73, "receiver’ /37 A —X —%4r LT, "circle’= iR — 3 MMIHEERE S L7,
DERENT-IRET, VA PRFEREIN TV,

“receiver’’X7 A —HF = BINIILTWRUVIREET Y A VITFERIN72V, "receiver D /2| 7 )
v FICERINTNDEETL, #HE S TWbaryiR—xr hOFERRL TS,

005000 1™ pagiaa -
W oo ) ¢

Wire Display ] | Selected

Draw Tag Ahways

[<]

Go to... » Mever

Disconnect All

Disconnect »

@ Help...

T A Y DFERAT T a OREHIE,
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IalaﬂaSbemnAkumMg(fLﬂQZﬁUFuQVTEFyﬁﬁ
F—AIYF Y
F=A Dy F N, AR MR LT, B ANOKERESL D REA. R
L0 ET,
Bz X, MBI BIERESND T A v BT A FEEZTHAEL L I,
ZIZTHE, 200 F A =H—=RNHY | FNTINROEEMENSRD b0 E LET,
(AFY—LHALZRY)—LB)
INTG A== AN ST —H 2 o TS AN LU TTUTEETIEIH D A,
aR—R MEI, FNEEDO AN NG A—2—%fli 2 TR 5 Z I3k EE A,

Stream A — X b 4 x

Stream B — % x x x x

IS OSBRI Z E DX IR L T E, WL OO FIERH Y £97,

Grasshopper 77 7' A &, BIRFR CI3FHO~ vy F L 77NV AL EFRLETN, 2l
SADHL OB AEETT,

KO FIEZ, WTNDOA R — AL SRS R ET—o— 28k L TV HIET
9, Z AU, "Shortest List” 7 /L2 Y XA L FEEIVE T,

Stream A —

Stream B — x x

WIZ, "Longest List"7 /LY XA EWH HDOTT A, T, WHFDA MY — LD ERKDD
EFTCHRT A HETINN TR —3 2 NOWIHIKEOZEEIZ/R Y £77,

Stream A —

Stream B —

1% 12"Cross Reference”7 /L2 AL EMHINA S DT, ZHIXARERETCOEREITWVET,

Stream A —

Stream B —

ZOFEZ, FEENERTHELS L R AEEEEA TV D TREDITHZMNERNDH Y £1°,
2L DAFTIRT A= =015, —i@EOT—2 N TR I, ZABEKSH TN &

MIREIT S BICEMEC 720 £,

ZIT, RA YRR —R R, INBONRT A—F =5 XY, Z %5 EUS Bl % 7T A
ESc

X FEFE: {0.0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0}
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Y JHEAE: {O.
Z JEEE: 0.

0, 1.0, 2.0, 3.0, 4.0}
0, 1.0}

1 ; "PointXYZ'2 AR —x > |k (Vector>Point >PointXYZ) D AJj/3NT A —F — T8k 41T
W5 3 DD/RNT A—H —([L"String"/ X7 A —% (Params>Primitive>String) T4, =277 A k

AZma2—=T, NIA=F=H%&, WHLTHET,

"
=

Str

@ Mo Funtime messages

(] Flatten

Set String
Set multiple Strines

Manage String collection

Clear walues

Extract parameter

@ Help:--
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“Shortest List” 52T, Bt L T &, FERIL. ZENR 2LV T, ASFERNSIX2
DSORA LV FUDPVERESNER A,

Rhino Viewport £

Perspective B

-
-
&
-

T
|

“Longest List’7 /LY XA AL, 10fEDKRA > FEER L ET,

Rhino Viewport £

Perspective B
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“Cross Reference” L. X,Y,Z DRA > s O Z 0T BV =872 0Bk L £,
SF VY, 10x5%x2 =100 DRA > N EAERR L ET,

Rhino Viewport i =]

Perspective

ATOaAVR—32 ME, ZOWFNNLDOEANIEVE T,
(FEF, BATOayR—xr Mz h27 ) v/ LTars 7 A A=a—&305 EFTT
WET, )

Preseiew

(@ Ma Runtime messages

Shortest lizt

Xv% Longest list

W Cross reference

Input: ¥ ]

Input: ' 3

Input: Z »

Output: Pt ]
@, HE||3"'

SNt HDET, A R—R IBRENLDAT T 4 — L RIZ1O6 LIFZENLED, T—
2 YA RNEZIFANDEA. BlZIX"PolyLine” = > iAR—3 > MISEEOANIZH LT, R T4
VEAERR L ETH, BEEOATEZHEL LTS E, KOVEWRY 4 12720 EHEOKRY 7
AN DDITTIEDD THA,

ANINTG A —=H =i, —DLUEOEEZLOLEDIE, VAT A= —LIE I, T—H~< v
F oI EASET,
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XBS—TN—F N E1T

AR T =AY R—=F ME Rx RBEE R S, IR bl S E T,

A) B no, HBAeS, EHERLET,

B) £, — D> XITEE DR A 2B (T Y X L) I ESNET,

C) A & —rb. 200MENG (72X RAAL V=ERENG) A ¥ —r3L3— I L
FI, Hap A B — R =Rk MRS L, B DA X — SV E A TSy
it 2% = LR ET,

D) AL —& — TR A, BrmsE Il S E 7,

E) 2. ZHEAEHENET,

F) =474, Sine, Cosine, Tangent %, —fixHy72 =MAIEICLDEAZIRLET,

G) +—7 4 U T 4 — (Analysis). 2 DL EDOHAEIZHOWTHHT LET,

7TAARL—2—
AR L7280 . A —F— 32 DOFM AN L 5B AT a2 R—% Fot
v NC, —DOOMIIMEERERE LTHLETS,
FVRSHMEST D720, BHBRBMFERTERLIARN L —F—a L R—R "NOF A T & AT
WEET,
TR T HDREDERT 7 ANV ERDHITIL, Y —A7 7 A4 /L0 Scalar_operators.ghx %
BANTL 72 &, LUFIEHRED GHERDOAZ V—2rva v b TT,

-~
—

Operators } SiE

No data was
M collected..

Mo data was
 collected..

! No data was
collected...

No data was
collected.

No data was

 collected..

D GH EF & i HAER T 5 729121,
“Number Slider"/XZ X — % — (Params>Special>Number Slider) %, ¥ ¥ >/ NZXIZ K7 v
& Fmy 7 LET,
X ¢ /XA Z’Number Slider’/$7 A — 4% —Z NElE SvET,
KIZ’Number Slider’ X7 A —4—% 427V v 7 L, a7 7 A MA=a—%BZH0#5 %K
EOFPHAZE >~ b LET,

o Lower limit: 0.0 (/MEZ 0.0t )
o Upper limit: 100.0 (B KRfE% 100.0 2 v 1)
o Value: 50.0 (Pl A 50.0 I2t& &~ )

(E: ZOMEIFWVSTHIRETHE T H/ME~RKMEDEEOHEEZREL TBE £4, )
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File Edit “iew Arrarge  Solution  Window  Help unnamed*

Params | Logic Scalar Wector Curve Surface Mesh Interzec fi HForm

[©XCYOYFYRIAY> IO~ X7 X5 XeY © Y al="
QOREVL wed =7
wvaE-@®-$E§)4vﬂﬁg0v °

Slider

& | @] Mo Runtime messages
Slider type 3

| Edit--

Walues 3 Loweer limit 0.0000
e Upper limit 1.0000

Walue 0.2600

Lol o

Expression 3

Animate:

m ) @ Helps-

>  L72"Number Slider"’ X7 A —4% —Z &R L, Cntrl+C (= =), Cntrl+V (—~—X %
3247 L. "Number Slider"/X7 XA —# —% at™— L £,

“Integer’/X7 A —4%— (Params>Primitive>Integer) %=X ¥ > X KT v 7 & Ray 7L
EJea8

File Edit Miew Arrange  Solution  Window  Help unnamed# -

Params | Logic Scalar Wector Curve Surface Mesh Intersect HForm

0090000 |0eVL0 uW=kE

m @Floating parameter Int failed to collect data €7 seconds aza)
1 2 O”"Number Slider”/ N7 A —% —Z  A)D"Integer”/xT7 A —Z —Z#EHt L £,

2 2 @®"Number Slider”/SZ A —X—% %0 O’Integer’ /N7 A — & — |4kt L £ 77,
ATA X —OPINEIX, 7 e —TF 4 7 (FEDER) © 10 EEICRESNTHNET,
Number Slider’’XZ A —% —%"Integer /X7 A —& —|ZHf T H & T, 7a—7 4T %
BRNCEWS 5 Z Nk E T, ZORBKERZ WD 7-011E, "Panel” N7 A —X —

(Params>Special> Panel) % & v > /S A ZHLE L. “Integer’/ T A — &% —DH ))& H¢
HEEOEMERERDL LN TEET,

28 For plugin version 0.6.0007



File  Edit Wiew Arrange Solution  Window  Help unnamed# -

Params | Logic Scalar Wectar Ciurve Surface Mesh Intersect #Form

[

KIZ, "Addition” = > AR—x% > I (Scalar>Operator>Addition) %% ¥ > /XA EIZ R v 7 &
Fe w7 LET,

BAIDInteger’’ X7 A —4 —Z%  "Add"= AR—% > b D A-input (ZHEE L £,

2% A D’Integer /T A —4 —% "Add" = L AR—% 2 kD B-input IZH55E L £,

“Panel’’x7 A —4%— (Params>Special>Panel) #¥% ¥ > "X LIZRZ7 v /& Rry 7 LE
ED

“‘Add"a > R—2 > F OO R- ) Z"Panel’’3X T A — & —ZHHE L £ 7,

SHT, 2 ODEED I 2 L— 7 LiERE ISR T& £,

WIZ, RO DAI TG —F R —F—%F ¥y R ALIC R T v 7& Fuy 7 LET,

o “Subtraction”= > 7/ K—=x > bk (Scalar>Operator> Subtraction)

o “Multiplication”= > 7/R—=x >k (Scalar>Operator> Multiplication)

o ‘“Division”= > 7R—x > L (Scalar>Operator> Division)

o “Modulus”= > 7R—> > K (Scalar>Operator> Modulus)

o “Power’z > 7"—>x > K Scalar>Operator> Power)

BAID"Integer /X7 A —4 —& 2 TOA XL —F—aKR—3 O A-input (28 L £,
2% HDInteger /N7 A — X —h &2 TOLFRXL—HF —a R R—Fx 2 hO B-input \IZ#EkE L 7,
Params/Speciall A = = —®_ "Panel’”’"T7 A —Z— Zx ¥ A LIZEEL, FXb—HF—
AUR—=F FOBIETEE L, EOH & Panel’’ N7 A —& — [THHE L £,

ST, GHEZHEIZTHER T LFEFLE, ST A7 —DFEEZ S EFAEADS N —
K — DR DY, Panel’ N Z X — 5 —(Z TR T& F 7,
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File Edit Wiew #rrange Solution Window  Help Scalar_operators =3

Params logic | Sealar | Vector Curve Surface Mezh Intersect HForm
i = - : - = - T =
€ €| T M H | neas 9 £ nalinl s o | oo s | G5B i

® T ﬁﬁﬁﬁ -E-n:anxnn-unn-n we o 9f ASIN COS TAM || MAx MIN

Y v D me 5 Q8bb AL )

path {0}

Operators

1175.0

path {0}

‘ path {0}
0:0.364

IE @Iﬁput parameter B failed to collect data (58 seconds agol
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7.2 Range vs. Series vs. Interval’Component
“Range”, "Series”, "Interval’= > 7R—F > ME, 2 OO ANEEZSR L, ThENEMEOE v
REAERLETR, TRENRRDBIEEITOET,

Note: = D5 1%, Scalar_intervals.ghx # BV CHR.% Z L 23 HsEE T,

Range

“Range” =1 > 7R—* > M X, "domain of numeric range ( N A A > OFE&LFH) » & FEEN D e/
il & B KA 2 ¥ 2 0y B U 7= 5z 2 o L&,

LOBITIE, 2 5O’Number Slider’/3XZ A —% —3 "Range”’ 2 > 7R —% > b ANIZEFRE S
TWET,

A DO"Number Slider”/3F A — % —, BUEHIFAD KA A L 2ROET, ZOHFITIE, RFA
— X =2y FENTEELT LD, RAAL X000 E o TVET,

2 % H ®"Number Slider"/x7 2 —4% —|%, NAA & 5EITLHHEZERLTEY., ZOHITIE
0 ICHESNTWVWETOT, "Range” = A —x > bOHIMEIX, "0"0 B % BEEICHEIE
N2 11 OFESN & 720 £,

1.0

11.0
21.0
31.0
41.0
51.0 p
61.0
71.0
81.0
91.0

Series

10—

i e

“Series”" 2 AR —3 ¥ ME, BIAE, A7 v 7 @GRICHENT 2EEOHDOIEEN L, EES
ZVERL L £,

Z BT, 3 2®’Number Slider’/X7 A —% —73, "Series” 2 R —F > b DO AN HEGE S,
BAo"Number Slider”/ 87 X —X — %, BltAEAZTEHE L £7,

2 % H ®"Number Slider' /X7 A — 4% —%, @GNS 5 27 v 7z, "10"ICEFR L T\ E
T, BIARIEZY, "7 T D, ROMEIF" 11T £97,

3 % H ®"Number Slider' /37 A —#% —{X, F—HZ LTV DEGESELNEEHZLETO

T, """ AZ— KL, "91"£TO., 10 [HOEEHI B H S EnE1,
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10.0
11.0
12.0
13.0
14.0
15.0 5
16.0
17.0
18.0
19.0
20.0

Interval

“Interval” = AR — & ML F/ME, BREREIC L DHPHZ ) LET,

“Interval’ = > 7R—3x > M X, "Range”=2 > R —% > MIEEBIL T E 23,
REZREWVT'Range” 2 AR — 2 ME, FIEPREETIZ, #770" 0 bhnE 2 #ifH IR E SV E
T3, Interval’= AR —3% 2 NI, AN, BANIZ K- T, B/IME, KA X 2HFEEE L
20 ET,

L7217,

“Interval’ = > AR —>R > FOHIE, B UWBEBUERR 2 B L T"10"0» 5, "20M2 72 2 TV D D73
S0 ET,

ZZ T, 'Interval’a AR —x 2 D)%, "Range” 2 AR —F 2 b D=AJNICHEERET S

L. "Range’= AR —3% v F O AIEPHIE, CInterval’= AR — % > F O IMEIZ Y £9,

Z ZoH%A, "Range’ AR —R 2 hOFIO X Sz, IS AEESNIE 1L EIC /2 £,

(JFE ;A =)V B DD HETN D0H Y £9°, "Scalar>Interval “ A = = — (2o =2 7R
—RX U RBRBHVET, T TR LX) REHERA X — NV EERTDHIEEH Y THA,
ZDOMDHFIEZHOWNTIE, ROFEIZBWTHET, )
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7.3 Functions & Booleans (Bi#k & iHIE{E)

FERTOT eI I U TFEE. FECERHWT 5 HEERDLET,

FEALEDLE, TurT~—iF, ffiHER"whatif? (L L. . . THo=H) WO LHAa—
FaeZEEd, iz, "b L, 21107 aRnEZE TCWiro7zb”, "L, VU1 Hn
v, 10 R Lz o Xk 9 72 what if? 30 T,

BT, EVEWVWL_LVORELEZTENT 57200, BERRIWIZRY £97,

OB a—X7ur T AL, "what if?"ORWE T 5 2 E Rk, X2 IIKHTDHT 7>
avEREILET,
ZITC, AR AR TITEEL D,

HLLHAT V27 I H—T"Tholz/e b, HIFRE X,

BHO—L (L LA TVl "N —T"Tho2251E) X, A7 =7 &L, "h
— 7" TholeGe. WmEEA RO E T,

FREEIL, PRNTELS . ATV =7 =TS True" >, £ 9 TR WS X False” %
WLFET,

2FBOESIL (HIBRE L) 1T, SN L2 DERICH LT, 727y a v a2 TLET,
ZOWE. ATVl NIV —T"Thoz i BIE, B X,

DX, FHXE, "HlElse L EIMFONET, bLb, ATV MRHDLEMETT L L
RHIE, M EITV, ) TRITE, MHITWVER A,

Grasshopper &"Function”= > iR—F% > M k- T, FRED KM 24T 5 Z L3k £ 9,

W..I:;:&ﬁ?’ﬁi%‘:::ﬁ

EFEOHITIEL. "Number Slider’/XJ A — 4 —% 8% —>72174% 9 "Function (F1) "= 7R
—%> b (Logic>Script>F1) @, X-AMZHkt L7=H D TH,

Z LT, &R, XL, "L REFWVEEFR L, "Function”= AR — % > F D F AR
LE7,
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“Number Slider’’XZ A —4% —DfEN, 5 LD K&ty hand &, r-HIEIX, FREME True”
R LET,
5L FTHIVL., inEE False” & 72 £,

WIZ, Z O E 2K HEARE %4 . "Dispatch”= >R —* > I (Logic>List>Dispatch) P-AJJiZ#

LT, DT 7varEZFITLTAHAEL L I,

“Dispatch”= > 7R —x > MZ, L-AJIOfEEZ . P-AJNZ S HIW OB E 2 8kt L £ 97,

H L. awEETrue” 28, "Dispatch” = > iR —% > b D, A-H71IZHE S, "False” DA,

B-tH S ET, |

Bz X, X DfER, SULEDBZEDH, "M nws T 7 a 275 L LET,

Z DA, "Dispatch” 2 R —x > b, A-H /% "Circle” 2 7R—3% > k
(Curve>Primitive>Circle) @ R-AJJIZ#ki L E7,

“Number Slider"/ X7 X —4% —|Z X 5 AJHMEIZxT LT, "True"BEN IR 556 O, HMER S

£7,

Dispatch” = ' AR —>x > b B-IH I, MHEHR I TWETADT, "False"DGE1E, H 7T

7 vaFlREETA

Circle(R:6.9431 in) ‘

|

o ZoORERIL, CircleBooleanTest.ghx TH.5 Z & 23 sk £,
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7.4 Functions & Numeric Data (Bt & #{ET—4)

“Function” = U AR—x > MIE THRMMEDRH Y | xR R 577V r—2a  THEHAT 52
EMNTEET,

BEIZ SRS TT & Z DO BEDOH ICEI L QIR L £ L7, 23, "Function”= > R—x
NI, MR TN T RAZRL ZENTE, BET— 22 M+ 25 2 L nHkE1,

R OEITIL, David Rutten Fo"Rhinoscript 101"~ = = 7 /L TEWTH 5 X 9 7p. BRI 72 i8lE
Eo> THET,

¥ ; "Rhinoscript 101X Tt CH¥ U r— R$THZ ENTEET,
http://en.wiki.mcneel.com/default.aspx/McNeel/RhinoScript101.html

¥ 0 Z ORFEHER I Function_spiral.ghx ZBWTHRD Z E Rk E T,

ZOGHERE AT 7 v F AT 5121

. “Range” = > 7 R—x > I (Logic>Sets>Range) ¥ v > NRAIZRT7 v 7& Rry 7 LET,

« “Number Slider’/xZ 2 — 4% — (Params>Special>Number Slider) #% ¥ > NZXIZ N7 v 7 & N
ay 7 LET,

« TNENDO™Number Slider'/ X7 A —4%—%4H27 Y vy 7 L, a7 27 ANA==2—|TT, "Slider
Type” % Integer’|Z L 9,

‘a—o
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Slider accuracy

Founding |Integers w |
Digits I—O—O—E—i—i—i—i—i—i—!

MHumeric domain

Lower limit | 1 = |
Upper limit | 100 = |
Leneth | 99 =)
Humeric value

Walue | g > |

(5]

Ok || Gancel |

« 1O D"Slider /X7 A —X —%"5"IEE L £ T,
« 200D Slider /X7 A —4 —%"100" 2 E L E T,
« 1 O OD"Slider’/NT A —X —%"Range” 2 > iR—F% > b D-ASNCHER L7,
« 200 D"Slider’XT7 A —4—%_ "Range’= AR —F% > b « N-ATNTHERE L £, 2Dk
#. "Range”=2 > R—x > ME, 00205, 5.0 T4, 100 (ZHZEIZyE ST, 101 0%k
EEFFOZ LT £7,
« “Function (F1) =22 7R—>x> k (Logic>Script>F1) #X% v L NR|IZ KT v 7 & Fu vy 7 LE
7
« “Function (F1) "2 R—R> FD, "F-input’s2 457 U v 7 L, A==—) 5 EXpresseion
Editor & & £97,
« “Expresseion Editor’# A 70 7, LFOHXE AT LET,
o Xx*sin(5*x)
“OK’%7 Vw7 L, IRELET,

Expression Designer ﬁ‘
Arithmetics XY X Xy 5 | @V BV BV Wy |[@v| aev | XX xa
Structurals |ﬁ.x ﬁ-y iz | Po Px Py Pz | _IP i | (%) [_] {_):Ayz}
Constants | T e (P | gl % % % | D&T D_T Er
Comparisen | = F = | = = > =
N-aysymbols | B(08) TICG22) AGa2) UGrr) Gis) | oisplayfunction st
Expression X*sin(5*x)
X As Double -
Variables
Ermore No syntax emors detected in expression ... :
[ ok ][ Cancel |

« “Function” = > 7R—3% > F&ERINL, Ctrl+C (2 &—) ., Ctrl+V (X—A NTav—LF7,
« 2B —L72"Function (F1) "> R—R> FD, "F-input’s2 527 U w7 L, A=a—»
5”Expresseion Editor'# Bl & £9,
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« RIZa B — L7z, "Function” = >R —x > s O %A "Expresseion Editor’¥% 4 7 u 72T, F
FEOLIICATILET,
o X*cos(5*x)
“OK'Z#Z7 Vw7 L, IRELET,
. “Range” = > R—% > hD R-H %, 250D, "Function”= > R—F > hD, X-AJNTHHE L %
7
“Range” =t  R—x & b TIES#L72 101 fH O fE23 " Function” = AR — 3k > MZHbE S, £
NENDOE L IER T — 2 L LT ESND Z 227 £97,
. “Point"z= AR —x > kb (Vector>Point>PointXYZ) #X% ¥ > NRAIZRT v 7 & Kua vy 7 LET,
« IPIDO"Function” = AR —x% > b -t 71 &"Point” = AR — % > b X- AT L £,
« 2 FHOFunction” 2 > AR —x > b - 1%, "Point’a AR — 3R> b Y-ATNIZER L ET,
«“Range’= > R—*% > k R-tH )& "Point" 2 > iR —x > b Z- A L 9,
ZZTRhinO DY 2—R— &2 R25 & SRENBIERICEE SN TODDORRLET, O
122 50"Slider /87 A —H —DIEEEZH LT, SBIOEREEZ D Z ERHRET,
« “Curve” 7/ R—> > K (Curve>Spline>Curve) =X ¥ > RRIZRFT7 v 7& Rry X LET,
« “Point"zt iR —x% > b Pt-tH 1%, "Curve” 2 AR —% vk V- AT L£9,
TAVT, ARG A @i T D MREED 1 — T MER S dvE L7z, "Curve” A R—3% 2 |k D-A
NEHFI7 Vw7 LT, I—TOREEHFRETHIENHKET, WK LVEERTDHE, HR
WCEBHRY T4 UMER SN E T, KE" T, AL— A7 Bezier 1 — 7 BMERR SN E T8,
ZOYE. T ORI ERE LA,

Perspective

z

Lo,

H, ZoeTAF a— Y 7L, Zach Downey' kD7 1 7 CRA Z EAHRET,
http://www.designalyze.com/2008/07/07/generating-a-spiral-in-rhinos-grasshopper-plugin/
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7.5 Trigonometric Curves (= AEAHBIER)

ZHETIZ, “Function”= iR —% 2 MZ L o TEMEZR 06 BIESC O3 22—

WHINRD Z LR R TEE L,
Grasshopper (X" =AM a2 L A= ML o TAB T —"a LV R—3 2 MIEBRTHI LD

THETT

2ODWMMLEFRIND, AE 0L > TEHESIND, "Sine”, “Cosine”, “Tangent%|Z &
5. AT, BEE. BEE, V=TIl o TEETYT,

IHHOEEKIT, Bk AT MABHTICBW T IEFICEETT,

TITEH, IRSOBEEHFEHAL T, BHRARICBWTALN LMW, ik, Lo, F
O LD R AMINBEREER L TAHAEL LI,

ROBITEI—7 LORRE, BER, ARG, ERKEOBREER L, ZNEKEDRT A X
—Tary b= 5ERERTHET,

E o Z ORKERIL, Trigonometric_curves.ghx 2BV CH5 Z LM TE £,
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ZDOGHEHREAY 7 v TFNBAEKT HITIE

« “Number Slider’/x7 A —#% — (Params>Special>Number Slider) %, 32, ¥
AWZRT v 7&Ky 7 LET,

o AIO"SlideriZ, LLTFD/NT A —H —ZEHK Liﬁ“o
o Name: Num Pts on Curve L FpR4 %%

o Slider Type: Integers B AT Integers () IZiRE
o Lower Limit: 1 B/ MEZ . "1 ITERGE
o Upper Limit: 50 ROKfEZ ., 750" IZREE
Value: 40 iz, "40" |TRETE
. 2%@9 D Slider”lz, LAFD/NT A —H —%E Liﬁ“o
o Name: Wave Length LR TR
o Slider Type: Integers B AT Integers (EE) (ZRRE
o Lower Limit: 0 H/ME A "0" ITRRE
o Upper Limit: 30 ROKfEZ, 730" IZREE
Value: 10 iz, "10" ITREE
. 3%’%5 D'Slider"iz, LA FD/RNT A —F —%TE Liﬁ—o
o Name: Frequency LRRBEE
o Slider Type: Integers B AT Integers (EE) IZiRE
o Lower Limit: 0 H/ME A "0" ITRRE
o Upper Limit: 30 ROKfEZ, 730" ICREE
o Value: 12 B, "12" IZEE
. “Range”"7 A—#— (Logic>Set>Range) #, 22>, ¥ ¥ NR|IZRT7v 7&Ky
TLET,

« “Wave Length slider” i /%, 1 > ?"Range”’¥T * — & —D-input (286 L £37,
« “Frequency slider'ti 1%, 2 2®®"Range”’X7 A — ¥ —D-input {28k L £ 9,
« “Num Pts on Curve slider'tti 1%, 2 >®"Range”/ 7 * —# —_ N-input (28t L £9°,

MNum Pts on Curve ;..J ----------- A

ST, HFTTB L, LEDL 5% GHERI UK TS 12T T,
ST 2 DDYXPT=FFkINFLE, —DHIZ 0~10, 2 D&/%, 0~12 #EhEHL,
WEHIZHHIL L 6 DTS,

« “Sine"mAR—*x> bk (Scalar > Trig> Sine) #X ¥ > NRIZ KT v 7 & FKay 7 LE

ED

. 2OH®, "Range’a R —F% 2 D, R-H1%, "Sine’a R —x 2 hD, X-ANIZ
e LET,

. “PointXYZ'= > AR—x > bk (Vector> Point> PointXYZ) %% ¥ U NRIZRT v 7&K
0y LET,

« 192H®, "Range’= > R—x 2 FD R-H )%, "PointXYZ"2 > A R—% > b X-AJJZH#E
ELET,
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“Sine” =t U AR—F > b Y- &, PointXYZ = iR — > b Y- A ISR L £5,
ZZT, Rino D 2—R— &5 &, GEENEZE RICIESX D IChES
NTNDDONRAZDHIFT T, PID'Range” 2 >R —x 2 ML, "PointXYZ'=
VIRN—F Y MT, XJERREOMEEELET, A AEH LRVIREETIE, A
BT X FENCHEICRE S VE 9, "Sine”a > iR—F > b &4 L C'PointXYZ”
AR MO, Y- AT D L. M SND RS Y FEIEDNE 2 B,
E5EHE BICEE SILET,

K IZ"Interporate Curve” = > 7R — % > I (Curve> Spline> Interporate) % % v > /3N &[T

NI 7&RKuy7LET,

PointXYZ" = > 7R —% > R @ Pt-{1{ /7% ’Interporate Curve” = > 7R —F > b V- AJJIZ#E

LET,

ZOKERT, GHERILTRLDO L TR >TWDHIFT T,

wIZH 9 —D"Slider"” 37 A —% — (Params>Special>Slider) %, ¥ ¥/ NZXIZ KT v
& Kmy 7L, BIMLET,

wAO"Slider"lZ, L FD/RT A= —%ERLET,

o Name: Amplitude LtER-4E2EZ D,

o Slider Type: Floating S AT, FEDRURICER
o Lower Limit: 0.1 &/IMEZ . "0.1” _EQHE
o Upper Limit: 5.0 RKMEZ ., "5.0" [T E
o Value: 2.0 iz, "2.0" IZRRTE

KIZ"Multiplication” = > 7R — > > | (Scalar>Operator>Multiplication) %, & ¥ > /Y&
WCRI7 v 7& Ry T LET,
“Amplitude”® ! /) Z"Multiplication” == > 7R— % > b D A-ASITHEE L £7,
“Sin"= VIR — % v b D y-HF1 A& PointXYZ" = AR — 3 > k7 B Multiplication” = o 7R —
R b B-ANNICERELELET,
“Multiplication” =2 > 7K —>3x > k R-H /1% "PointXYZ" 22 > iR — 3 > b Y- AJJIC#ERe L &
ED
T, LRTOEGORIC, BT ICELE DIRIBD/NT A—2 — 2R ET DT
LT, 01fE~2fE T, RIBZMES DL IITHRELZZ LT £,
RIZH 9 —2"PointXYZ'=2 > 7/R—x > |k (Vector> Point> PointXYZ) Za”:f“rJv NZaV e
NIy 7& ey 7 LET,
15%H®, "Range”a ' R—x> h®D, R-H11%, "PointXYZ"=2 > R—x > kb X-ANIZ
Bee L £77,
“Line"= > 7R—x > K (Curve> Primitive> Line) ¥ ¥ L NRAIZRT v 7&Ky 7L
£
125 ® PointXYZ"= iR —x o b Pt-H /) % "Line" = > AR—x > b B-AJJZHERE L
£
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. 29HD, "PoINXYZ' 2 L HE—F > b Pt-HiH %, Line’ 2 LB —F 2 b A AT
LET,
ZOEHOERIL, sine 1 —7 EOE U X AR BTk U X 6l =25 % 2Bl E
éhf:)ﬁﬁ%‘fﬁzﬁk LTC%}@T‘@—O "Line" =2 ‘/73[?0»——*‘/ k @i\ :m%@/ﬁ:ﬁ%%h
ZHOTT, B LWEBREET, BESMORAELRD Z ERHRET, K&
RGHEHBIITRLDOL IR > TWBHITTTT,

PLE, sine h—7 CZOFEREAZ R THE LA, "Cos"a L R—F% h, "Tan"= R —
T MIBEEHZ CTRARDERERD Z LTS,

Note: David Fano'liZ LA BT A F 22— MU 7N FEt URL TR.2 Z E sk E 9,
http://designreform.net/2008/06/01/rhino-3d-sine-curve-explicit-history/
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KM 7he Garden of Forking Paths (/& #&/1=20L1T)

Grasshopper @ Version 0.6.00XX LABETliX, —2D/RT XA —X —DONFRIZEHDOT —H2 DY

A RNERNT D ENHKET, BEOY A NEW D 2DIiE, e D) R SR 5 ik
MEE L 700 9, TIX, Grasshopper Bi%&# @ David Rutten (2 L - THivi iz A A — T
V=R Lo TEEINLTVET,

Branch with
Data List

Empty Branch
0:0:1-
0;1;0;
0;1;0;1}) =
{0;1;1;0} =
{0;1;1,'1} =
path {0;2;0;0} (v = 7)
path {0;2;0;1} (N = 4)
path {0;2;1;0} (N = g)
Path {0;2;1;1) (N = g)

Grasshopper™ Data Tree

ERDA A= THNDEDIE, —DODERERDTTF (B GEV-THREWY) ) M,
path {0} IZFHHY LET, ZORRE, T—HIFFELEEALR, 320%7 - 7730 FafEbE
T, INEDI3ODYT « TTZUFNE, vAX— - TITUFDOA T v v A {0 BEH, H

HOA Ty A, 012 HEHET,
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INEAVT v 7 ALESOIFMEVDLS LLVETA, EWVWIDEFTAY— TT U F([FT—20D
B LEgER0NETT,

FrIOETa a2 —F—DNN— T 4 AT DT FIAREE L P TOETNE, "R E A
FIEOMBEWMLE LILER A

FTNENDOYT « 753 0FIFxFE-, 2007 T FIIHEL, 2OV T - T UoFEFHIIT—H &
BbEHAi, LTI, 7 -7« T30 FIZOoVTHREBEOFEN WX £,

LV AFETRELZEXIL, R T —HIZHEVWET, (ZZTET—ZD U X MNEL, BOff
WKW TR RS, T—XBEFIFHLIVWHTEREINTWET, )

BTD, 7 BT BT e TITF (FRIEFIL-NATTUF) 1L, BREOTTFTHY .

N ERIET S Z EiEH D FEA,

L EDY U —EEICOWTE, fli#2pl 225 2 LIZLEL X D,

2 DD J1—7 % Grasshopper TS L CTA A E9, £7, "Divide"z AR —F 2 K
(Curve>Division>Divide Curve) T, 7 —7 %20 D& 7 A > MIpEILET,

FERE LT, ENENDOH—TIE 2L DRA v Makib, 5142 DKRA L FOY A M EFHET,
INHDOETORA Y h%&"Polyline = > 7"R—>* >k (Curve>Spline>Polyline) "I2 525 &, #HilL
WT A T =R EI R B OER S IVET,

Grasshopper ® 0.5 £ 7-1%. ZHLLRID version TlX, RN 74 > h—71%, &CTOLRE (22T
WX, R2EOEE) o, Tmolt—2DT7 A4 LIMERT D Z ERHRERATL,
INEETORBENR—2D IV AN (TT7FRRAD L) fEilEER>Z L7 <) IS T
LEWV, aVR—3r MI, BCORBZEDL LI I hEnNTNE LK,

% L. Grasshopper ® 0.5 T, ZN&xETTDHETRDOE I RAERIZRY £77,

3T R
d !
i 22_.-3'3“'--24. !
25 1D
Moo F g
R I W
- T i
E 41 20 :
- 13 3
By
g 18 35
7 Mg
"3 k] ersion 0.6.0007
T3 33

Curve 2



Grasshopper @, Version0.6.00XX ZfiH L72551E, 2 DDO/RANENEINL 20 DEZ A T
NEIESNTZ LB LETOT, RWMeﬁ/T~Z/Fi\20@TJ74/%¢&L$#0

Parameter Viewe =2 > 7~— %> k(Params/Special/Param Viewer)Z i 4 2% & Z O 757 — X i1 %
W oHENHRET,

TEIZZOY > TNDOAR7 Y —2ay NTTR, 2 O20MN L7232 (0,00 & (0,1) 2 BAERL
ENTWNDZERSMNY £9,

ZD2ODRVTALDEDA T v I AEEREINDD—TIETRO L H 2720 97,

= R 5
T i
i LEeg 9
! Ty 10
5 14
12 16
B . 20 :
B . 20 H B
5 13 '1’3 1_::5
Td -
. NE: R
g .__1'3
g 12

Grasshopper (%, W< D008 LWEEHEEIZET 2 a R —x 2 B sh, BERGEE =
Yhr— AT LI ERHKET, 2 b D3 R—3x 2 ME'Logic ¥ 7>Tree | ZFLE S LTV E
‘a——
H Lb, LLRTO Grasshopper D X 972 1 DDO/RATHRY T4 &VER LTZW AT, "Flattern
Tree” = > 7R — % I (Logic>Tree>Flatten Tree) T, & COREERIEL 1 DO U X NMIEH
LET, ZOariR—xr baMHT 5 & 0.5 LLFTOD Grasshopper & [ USSR/ S HIET,
COGHERIITRROE IR 7,

if:\ ?E)o L fEHLUZ, Polyline = AR —x o N O EE 2 R — B D07 — X ICERT 5F
;zh%ﬁo L. Polyline =R —x> hD, "V-AI7"% 427 U 7 LT, "Flattern” k 7' /L % 3R
L%,
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@ Mo Runtime messages

Disconnect All

Disconnect 2

& Flatten

Set one Point

Set multiple Points
Manage Point collection
Clear values

Extract parameter

Expression 3

@ Help...

1 ZORKEERIL, Curve Paths_base file.3dm % [\ /= | Curve Paths.ghx Z B\ TH.%
ZENHRET,
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8.1 Lists & Data Management (U % | &5 — % &H)

Grasshopper Tld, 797 4 w7 A H—T = —AN, EHROFNNEDa L R—F 2 MTAH
NLTWDENGDEIETFA L ENTNDEDT, T—X 708 —DHEENDLBEZH I LENTE
ESSaN
T—4% (RBE, I—TRE, =T X AN 7 GmBEME, BE) AR —x 2 hofE
WMOAHSIOWNZEZERLET DT, VRN —XOBIELZIET 5 Z L1 Grasshopper % £l
fif 3% 5 2 CEHETT,

WOFNE, HExlpar R—3 2 MZEDEMET—% ) 2 S OBIEOHI T,
1 ZORKREREZ R 521X, List Management.ghx BV T < 72 &0,
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PRI Series” 2 AR —3% > F AFELE LET, "Series" 2 AR —FR 2 MIFIHIE S L
’um#%%iw "LO'MME T, "9.0"£ T, 10 HOKEEFFLET, ZOHJI%"Panel’
INTG A= — T D LN OISR R TX 1,

E ; "Panel’”’X 7 A — X — DR EIT. = P —F L, VAMNDEEZFRRTDHL IR
TWVWET,

TITLE AREA =—p

070.0

ENTRY NUMBER ===p | 1! 1.0 == LIST DATA
2:2.0
3:3.0
4:4.0 )
5:5.0
6:6.0
7:7.0
8:8.0
9:9.0

o

.

“Panel” T XA —&—%fr 1) /&?‘6&:/%&;< N A== —"C, "Entry Number"® %7~ - JE
FHRPHEET, 22T, = M) —FBEAFRRLTBXET,

A) “Listltem”= > 7R—x > I (Logic>List> List Item ) (252 bR KET—2 D55, H5
FU~@@@%W%L1wéﬁ%%%LTmi#o
Eij@ﬂﬁlfz@T/r?M TIRATHEE, DA T v A NHE L Li?
W*B@T/fTAi = kU —FK5F"0" %w‘l"]éfa 2%@9@747Ai T b —F 51
S ET, BlZiE, VARDALA T v 7 2%&"5"L LIZSA. TDX I A 0T v 7 A3HfF
FELERVWO T T —NRELE T,
Z Z T, "Series"a AR —3 2 b D S-HHJ1%& ., List ltem’=2 AR — R b L-A TR LTV
£7,
51T, "Listltem"z Ly AR—x v i-ASIZ, Eox R — @ﬁm%ﬁéﬁ% XT A
BrEEHEZTNET, "BLEEEZD L, @WTiS%H@i/ I STV D HK
B, "5.0"&H 1L ET,

B) “List Length’= > 7"—>x > I (Logic>List> Length) X, = > U —O¥ % fllr L £,
z :’Cé:t Series 2 VR —F 2 b S-H AV List Length” = iR — x> b L-A ISR S v,
JIFRERAT U —0H10" ) Z2FR L T0ET,

C) “Reverse List'= > 7k—x > I (Logic>List> Reverse List) 1%, U A b DIEF & 7% E
L%,
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ZITHEL FIETHATOHED U 2 - AT1%"9.0" B"0.0"DRENATH A L TV,

D) “Shift’= > 7K—x > F (Logic>List> Shift List) (X, G-z 672V 2 b EKEOIEE %, 5
ESNIZT 7 b« A7y FOET, ¥ IR LEILET,

Z 2 CiX"Series” 2 VAR — % 2 b @ S-HH ARSIt 3 VAR —F 2 kD L- AT HERE S

., "Slider X7 A —4% — ﬁSAﬁ SN TV ET, 22T, 'Sliderr Ty 7 k- AT E Y b
EZEHE T, #BET L L M) —F TS 28U, A7y U THE - T2
DRI F,

F7-W-AJ) (Wrap Value) T, ¥~ T AT —Y V&7 Y v L, "Set Boolean i CimERfi"
Z"True" L 72X False” | CH D B 2 5 2 L DR E T,

ZOHFITTT ke ATy MEIZ, H1"E 5 X W AJ1 (Wrap Viue) TigBlfE" % "True"l2 3
L&, PO N —OEN, REOT M) —IZBEILET, b L., "mHE" 4" "False”
T DEHRMOT N —Zv 7 b T vy 7S, T—4tEy b bHlBRENET,

E) “Split List”:r YiR—% 2 K (Logic>List> Split List) |£ZDARTDEY | U A F%& 2 DD/
7Y A MIOEILET, \”fﬂﬁ‘ét&b@/l’ YTy AR, BEIE T BT @A R E
LET, ;@fﬂ’(i S5EHALUBEO= MU —FSNHoEI L, A-HIZIE, 0.0, 1.0, 2.0, 3.0,
4.0 78 B-H1 /1213 5.0,6.0,7.0,8.0,9.0. DUV R NEHHHLET,

F) “Cull Nth" = > 7K— x> I (Logic>Sets> Cull Nth) 1%, #5& S 7= 85K

NG LEESOTFT—Zx Y —ZHIER LT, Hh Li#o

“Slider"’ X7 A =4 —2"2"% 525 &, fRETLHE. AN1Snler7—Z Y A7)

50", 2", "4, 6", 8", "OEH DT b —DF =2ty FEHIRL, tt'.jj LET, 3%
Bz %L, A0, "3, "6, "EFEHOTY N —DF—Zt v hEHIRL £,

G) “Cull Pattern”= > 7R — x> k (Logic>Sets> Cull Pattern) 1%, E#% SN/ E CTHIFRT 2
T’Cull Nth"= AR —3x > ML TWET,

Z 2T, BHEDOE D 0 I FRERE” DR F — S EEH LET, "TrueE T, 7 — X 135k
V. "False”i C. T—ZITHIBRENE T,

Z OBITIE. ”True” "True”, "False”, "False” L imBifE” D/ \¥ — %t~y FLET,
10D R —Zx LT, 4 OO GMBE" N G2 6N TWETN, ZONF— %, =~
—DEE T, n‘%‘é@a&éi{bi?‘o

FERELT, 3,4, 7. 8FHOZ U N —DTFT—# Ty FBHIRENET,
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8.2 Weaving Data (57— X% DRV 531F)

AIDETIZ, GHTY XA DI R—=V A AT I ®OND A R—=R 2 MZHOWTHALE L
2. "Weave” =1 7R — . | (Logics/ListsWeave) TV A hDIEFRZ = hr—/L3 25 2 LK
£

o ZORKEREZ R 521X, Weave Pattern.ghx # BT < 72 &0,

L1:A
L2:A
LO:B
L1:B
L2:B
L0:C
L1:C )
L2:C
LO:D
L1:D
L2:D
LO:E
B =
L2:E

| Input Pattern W]

ZOGCGHERELE AV T v FbAERT 21213

. “Weave"z AR —*> b (Logic/ListWeave) %, ¥ ¥ U NR|ZRT v 7&Ky 7L
FT, ZOTUR—RX MIULIDDANNHLOMN, 5 E£3, £7°. KO P-
ANT, EOXHICT—FEZRV T2 ERELET, RO2O5DAT), T7-91-0
Ly Tl [FEFEEZANEZTCIY A NN TLHZERAEETT, IRV 2THU A b
. 2Ol EADELGAX. "Weave'2 VR —FR Y M LT U RELEZ Yy L, arT
7 A N A =2 —%Fk LInput Manager'z# BV T, AJZH0FT R E T, "Input
Manager' %z B2 5, FkOMBIMARZ %7 ) v 7 LTHIOU A S &8Il ET,
FARIZRED X AR FZ " C, YA MEayR—3 b HHIBRLET,
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Variable Parameters

aF
Weave Gl
Preview & |-I
v Shortest list Ea |2

s Longestlist

ccco|

W  Cross reference

Insert nulls

)

Input Manager

Input: P

Input: 0 oK ” Cancel ]

Input: 1

- v v ¥

Output: W

@ Help...

« ‘“Input Manager %z B &, FREAOMBIMAZ " EERL, 2R —3x> MBI LE T,
Z OWf, "Input Manager'lX EX D X 5 ICFREN TV DI T,
« ‘“Integer’”X7 A —%— (Params/Primitive/Integer) ¥ v > NAIZ KT v 7 & Ny 7

LET,
« ‘“Integer /X7 A—%— T, U RA%E4L27 Y v 27 L, "Manage Integer Collection” %
FEIRLET,

o HAATHTDEEICHHFEDOEEMAREZ "2 70 v 7 L, ZOY A MNMIEHEZBMN
HskEd, VA MZ3D, BiEEAZEBML, ZNENOMEZE 0,1, 2. LMHHET S L TRD
L2 > TWAIXT T,

Integer value manager m
Q Q . E Format
Bin 00000000
i 0 - n
1 aef: .
2 = o
Oct =0
E Misc
TypeDescrption A 32bit, signed integer
TypeMame Integer
Walid True
El Number
Al Sign no sign
'y ftems with waming or emor Bin
icons will not be included in Binary notation
the final collection because
they do not represent valid
| ok || cancel |

A

ZOEBHED Y A PR, MABEDEDO NI = 2RELET, BEDIREEZEZDZ LICL-T
Mhshsr—4ty hbEDY £,
« String”/X7 A —%— (Params/Primitive/String) %, ¥¥ N RAIZ KT v 7 & Ra v

LET,
o “String"”XT7 A —%F— LT, vURA%A47 Y v 27 L, "Manage String Collection “ %%
RLUET,
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KT Integer’ /X A — X — | TfT- 7=, "Manage Integer Collection”[FI£E(Z, #HAEH 7=
WA R 7Y A REBIMLET, LOA, LO:B, LO:C, LO:D, LOLE DX HIZ5>DA K
V7 EEBMLET, L7427 2D L0E, TNONRVARNDODOFEHTHLHZ EERL
F9, TOANTARN) U2 =V =T TRD LI ITR>TNDHIETTT,

' ;String value manager Li@
00[++  Eme '

LO:-A A
L0z
LO:
L0z
Lo:

EEEEE

[ e I

(@[] [
=3 [iconz will not be included Mismher of chionacies
|in the final collection

'@' b-=-u::.u‘.e they do not

| ok | cance |

o “String"/ T A—F—% BRLavr— (Ctrl+C) . ~—A L (Ctrl+V) Tt, 2>, *
¥ N BITHERL L £9

« 2FHOD'String"”/ X7 A—X— T, vy A% 47U > 2 L"Manage String Collection
“ ZEINL., UARMMNLLA LLB,LLC,LLD, LLE 25 L9 ICHmEL T,

o [FEFRIC3FEHD'Sting”/ N7 A—HF—D U A ~H, L2:A, L2:B, L2:.C, L2:D, L2.E [T/ %
L OITHRELET,

. ‘Integer’ /T A—H—%_ "Weave’2 LR —F hD P-ANICEHE L £,

« 1FHD'StnG”/NT A —H —%"Weave' = L R—F > FD 0-AFNTHEH L £,

o 2FHD'SING"/NT A —H —%&"Weave' 2 L R—F 2 FD 1-ATNTHEH L £,

. 3 /B O'StinG /T A— 4 —Z"Weave" = LK —F 1 b D 2- A FCHEE L £

. “Panel’”’\7 *—4%— (Params/Special/Post-it Panel) %, v R KT v 7 & F
oy LET,

. “Weave’z 7 R—32 DO W-HHHE"Panel’/RT A — 4 — 128k L, T — X OHF IR
Hko X oIlcLET,

“Panel’”’XT A —X —%& .25 LInteger’/ N7 A —% —THRE L7z, BEOU A MIL-T,
3OD"Sting"”/ T A—HF—D Y XA MBIRY 3TN TWDH T ERnbnh £7,
“Manage Integer Collection” %#REL CTT—HXDIEZEZ L LD FEMR L THATLIZEN,
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8.3 Shiting Data (7—2 D> 7 )

o= T, "Shift'a v AR—% > MZLko>T, VA N OLETOBBET—%%, 7 47k v k
fEIZL > T, ETICBET L HEEZRE LT,

ZZTIEShifta R — Ry NEBH LT, 2 9OMEFIVEIL, USE LTS S A B TR O
ZONEF %> 7 b D6 R THET,

T ZORKEREZ RS2, Shift Circle.ghx BT 72 &0,

ﬂﬂ&&/ﬂ@;})}/&&

Perspective

z

v,

ZDOGHERE AV 7 v FNblERT 512X
« “Circle CNR"z > 7/R—>x >k (Curve>Primitive> Circle CNR) %, F¥ L/ NRIZ KT v
T& Ry 7 LET,
. “CircleCNR'z2 > R—>x > b C-AJ1 T, "SetOne Point"&57 V v 7 LET,
e RhiNODICATINEED, o~ R7uar 7 M CTHEZBWCEE4OT, 70,00 AL
L. "Enter's—%&# L £7,
T, MOHFLEENERIIVE LT,
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“Circle CNR"2 ' R—3 > FR-ANTEZ Uy 7 L, a7 7 A A ==2—"Set

Number’¢"10.0"+* A7 L £,

“Unit 2’2 > AR—=x > b (Vector>Contant> UnitZ) %, ¥ NAIZ KT v 7&Ky

TLET,

“UnitZ’2 > R—%> FF-AJJT, A7 U v 27 L, 2377 A M A==2—"Set Number”

T"0.0°: AN LET,

“Move” =2 7R—% > b (X Form> Euclidean > Move) %, ¥R KT v 7&K

oy LET,

“Unit 2’z R—x > k V-tH 1%, "Move’=t iR —% > b T-AC 8 L £7°,

“Circle CNR"=1 AR — % >k C-HH /1%, "Move"= i R—% > k G- AT Hp: L £,
ZZE TOEIET, HERE0,0,00F LR E Lz, PER0.0"HALO A ERR L, &
(2, "Move’ a2 I R—3R 2 MZ K- T, ZHMIZ100BE LI AL, A7V
J heabt—L7=Z el 9,

“Divide Curve” = > 7R—x > ; (Curve> Division > Divide Curve) %, 2D, F ¥ N

AW RT v 7 & Fuy 7 LET,

“Circle CNR"= 7 R—=x > | C-ti /1%, fW]D"Divide Curve”= 7/ R—x >k C-AJJIZ

e LET,

“Move" =1 > iR—3 > hD G- 1%, 23 H D"Divide Curve’= > /R —x >k C-AJJIZ

e LET,

“Number Slider’”xZ #* — % — (Params> Special > Number Slider) %, % > /3X(Z

K72y 7& Furvy 7 LET,

“Number Slider"’X7 A —4% —%RIRNL, LLFTONT A —F—H 2 FF,

Slider Type: Integers

Lower Limit: 1.0

Upper Limit: 30.0

Value: 30.0

‘Number Slider’’XZ A —4%—® i J1% . 2 >?"Divide Curve’= > 7R—3% > b ® N-AJ)

WZHEE L £,
ZIZT, EnENOM EIZ, 30 DERBENAZDHITTTT,

“Shift List’= > 7"—> >k (Logic> List > Shift List) %, ¥ ¥ R RT7 v /& Kn

v 7 LET,

“Divide Curve” =2 > iR—x > k P-H %, 2 3% HE OShift List'= > 7R—3% >k L-ANIZ

e LET,

o O O O

“Number Slider’”xZ #* — % — (Params> Special > Number Slider) %, % > /3X(Z
NIy 7& ey 7 LET,

#r LVY'Number Slider"/ 37 2 —4% —ZBHR L, L FONRT A —F—% H 2 £,
Slider Type: Integers

Lower Limit: 1.0

Upper Limit: 10.0

Value: 10.0

o O O O

“Number Slider”/3F X — % —® H /) Z"Shift List"=t > AR —F% > b S-ATNTHEE L £,
“Shift List" = > AR —> > h® W-AJ) (Wrap Values) #4727 U v 7 L, "imEHE"
Z"True” | E L £ 7,
7T, Mo Eog#EO= MY —%210>7 FLE L7z, W-AJ) (Wrap
Values) #"True’ 23562 Li2k-oT, =X N —OA LA —T%1ED £
L7,
“Line"z2 »AR—3 > F @ (Curve> Primitive> Line) %, ¥ NRA|IZ T v /& FKn
v 7 LET,
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D "Divide Curve” 2 > iR—x > b P-H 1%, "Line”22 iR —3 > b D A- AT

LEJ,

“Shift List’zt > R—3% > bD L-tH 1%, "Line"z i R—% > b B-AJJNCEE L £,
INTEAIOEREE, o7 U AEMICEREZER LE L, 2AT74 X —0KHE
BEZDHIET, HBEOESCA 7y MOMEEZIRD Z & BAHEET,

54 For plugin version 0.6.0007



8.4Excel ~OTF—42HA

filno> Y 7 k7 =7 T Grasshopper 0267 — X ML, SORLBNETHL ORI ENHD
nH LitEH A,

o Bf&AE R 2 1.5 121%, Stream Contents_Excel.ghx %[\ T < 72 X1y,

0.0.0 @

1.0.1
2.02
3.0.3
4.0.4
5.05 p
6.0.6
7.0.7
8.0.8
9.0.9

F79°, "Range”= AR —*% > I (Logic>Sets>Range) #F¥ ¥ L NRIZRT7 v 7 & Fry 7 LE
ED

“Range” =t v R—% > D D-7\7‘7 427V vz L, "Setoneinterval’ G, fii KA1 > (Ffidh
) %, "0.0"25"10.0"cky FLEd, (Rhinod=a~r F7Fm 7 R TANLE

7., ) "Range”’= ‘/Zﬁ’**‘/ RO N-AH%E4 7V w7 L"Set Integer” Tl %2, "100"1Z5%E L
£7,

AT, "0.0"25"10.0" & 243 EIT S 101 EORME B SHET,

KIZ, "Graph Mapper’/XZ A —#% — (Params>Special>Graph Mapper) Z* ¥ > /XR|Z KT v
J7& Fuy 7 LET,

“Graph Mapper'’X7 A —4%—%427 Vv 7 L, 277 AN A=2—"7T"Graph Types"% .
Linear'iZt& > M LET,

KIZ. "Range”’= > R—x > b R-H71%"Graph Mapper’/{Z A — % — AJJIZ#ki L £3,
%2, "Panel’”X7 2 —# — (Params>Special>Panel) %X ¥ > R |Z KT v /& Ky~
L. "Graph Mapper’ /X7 * —# —Hi7; %7\7‘7 THEELE T,

“Graph Mapper’/xJ7 A —& — " =T NIREIINLTWNDH DT, "Panel”’XT A —% —DHER
X, "0.0"75"10.0" & #RIZIZ 5 E éfa’(b\iﬁ‘ "Graph Mapper’/x7 A —%—7T, "Graph
Types”%"Square Root" (275 & | NI BERBLO U A M2 D DR300 £,
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(0.0.0

1.0.316227766
2.0.4472135955
3.0.5477225575
4.0.632455532

5.0.7071067812

6. 0.7745966692

7.0.8366600265

8.0.894427191
9. 0.9486832981

i

o 2o, Fuvos—r 3 o b O T, Grasshopper 0.60012 Tik, "Panel”= AR —x >

FDOFTRDVBRLLT DFIRIL, 3MTETLER->TVET,

TR NS SONTEAR & C. MEARHTEE LD 72 1213 "GraphMapper’/ 87 A — 4% — L | "Panel”
T A—=H =iz, "FI"a > R"—>x> b (Logic>Script>F1) %/ L CiTW\WE 7,

Lo F—% b AN, 74—~ hEIETS7-010, "Format({0:RY, x)’

<. "Format(“{0:0.000000)’, x)’® & 7 lcf&E L £7,

{ Formate"(OR}", x)

56

path {0:0} |

0i0
110.31622776601683794
210.447213595499958
210.54772255750516619
410.63245553203367588 P
510.70710678118654757
&10.7745966692414834
710.83666002653407567
210.894427150999916

' path {0:0} |
010.000000
110316228
210447214
310647723
410.632456 p
510.707107
&10.774597
710.836660
210.894427
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“Panel’”’XxT A —X—D U A T —2EINBT7 7 A4 VI T 5 72DITIXPanel’”’ N T A — X% — %
57V LT, a7/ AMA=a—%FA%, "Stream Contents”|ZF = v 7 # ANLE T, &
\Z, "Stream Desitination”% 7 V v 7§75 &, (R{FTDH 7 ANVEX—DIREEL, RIFTDH7 7 AV
K, TR EATERETHEA T2 ENDETOT, 22 THEELET, fFET
HF—2 24 TIE, "t "esv'. "dat’. "xyz'. ".dbt’. "log" T,

! path {0:0}
0i0.0
110.316
|| 210.447
| 310548
Ib N4 50.832
510.707
65{].??5 @
] 710837 5] gy
i y Mumbers
2:0.894 :|
. ZI Draw Paths
Stream Contents
I Stream Destination
A Script
A Monozpace
A Serit
A Sans Serif
A Sanz Serif (Humanist)
Custom Fonte=-
Colour 3
Disconnect All
Disconnect 3
@ Help--
Grasshopper Panel stream E]
{FTESSIER D |E}Source FilesZnd v| <) 7 il Y
@Stream Contents.cay
7 Z
=slink vyl PN
FASbyT
¥4 Rt
g! F7A MR |‘TDDDEI’ 101 Primer¥Definitions¥Stream Contents.cav v| [ #Ee ]
74 :DEJ_-»; 77 JDFERRT: Comma Separated Value files ®oev) v ot
- All files ¥}
m Text files (ktxt) AL

Data files x.dat

HYZ files oxyz)

Database Text files Gdbt)
Log files .log)
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KN ~orrozz

WELERCIE, X7 hUiE, K& S (F7213E ) . S\, sense (or orientation along the
given direction) Z >4 A kU —T7,

X7 VI, IHRCAY, KRB ERE S I EREOT A e T Ay MRETIIRAITRDEINET,
N7 F/W)j(’é SIE7 AL PORES T, HEIEB OANIRT D% TR HivE T,

e Sense
&

§
2>

&

Base Point

Direction

Rhino Ti&X., 2N H6DOENHRY ML EEBIZRAZ EIXTEEH A,
2 OO0 RIX, BEARJERERD XY, Z JEREAL D5 8y MU TR b SV E T,
ZOEWE, AU f@xﬂﬁk LTHDLNETNRY MVITHES2 S D06 T,
Bz 10X, 3 ODEAEEMOES 2 i & LT oT808, ZNEBEREER D & 5 28 [ RS & 3
DLETH, X7 MEdE L THR-T=5E6, oL FmMERDLET,
A7 VI, RS DROSOEWNREITRT, R b0 L LTibuE T,
Tbb, X7 MUIEERZFEOUA A P —TERL, HRICEBE EEA,
ZHuE. Rhino IZBWT, «&%w%%b# BRI TFEIT N E 2R LET,

LipLAmE, Y44 b= LT, <2 bBflE 5252 LT, BE, iR, KELTT
5z ERTEET,

EoBITRS &

F9°, "Point XYZ'z2 AR—x% > (Vector>Point>Point XYZ) TJi#.(0,0,0)&1ER L £4, *
LfmmmmTwyﬁ~*yﬁmﬂﬁ%wwyzyﬁ~7/heﬂﬁ_ﬁﬁb HDHRT K
NVEICBE L ae—LET,

CRNEITHICIE, Unit XM U AR—% 2 b, "Unit Y’ U AR—x 2 b, "Unit 273 AR—F% 2 b
(21, Vector>Constant>A ==—F) ZF% v "2 BICEE L £9,
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b0 aR—xr ME, ENENY MLV EFRE, XY,ZFAA~NEE L E T,
wIZ, TnEFENO"Unit X7 h'arR—x 2 b AJIZ, "Number Slider’/ X5 A — % — &85 L,
RY FMVDORESERDET,

ZFNENO, "Unit X7 bV viR—3x s IR Move” 2 AR — R b T-AJNTERE L £ 7,
ZOK T, Rhino Bz —AR— MIIE, KR L, 32008 LWADNENZEIL, XY, Z i FIChE
SNTWAHTL LI,

“Slider' /X7 A —X —T, ZNENBESHTHA T ZIN,

“Line"= >R —% > b (Vector> Primitive >Line) % & v /N A ZEIE L, "Move” 2 v iR — R
N G-th71% ., A-ATIIZ, "Point XYZ'2 U AR—x 2 N Pt % B-AJICHEi T &, 74
PERL S L, X7 PABRRREALSILE T,

E . ZORKERE R DIZ1E, Unit Vectors.ghx Z W T< 7230,
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9.1 Point/Vector Manipulation (& - X% ~JLDEE)

Grasshopper (2%, FERIRT MVEHE 21T 9 72 D ZH D Point/Vector” = AR—R > k23
HYET, LTObLDIE, b —MRIIZEHIND DT,

Component HAE=a= s Example
) m D Vector/Point/Distance 2 5. AB ORI E Z Cof
d o
P
Vector/Point/Decompose | /57— 4 D, % X, Y, Z fEI5 R {X"y 3
&V
Vector/Vector/Angle 2O0RY MLVOAEFE, WNE7 U7 v
/ v
Vector/Vector/Length X7 MORES (X)) ZitHE
X.y.z},v
Vector/Vector/Decompose Ry NIVT—H e 3 ODBUEI 5y iR
v 7]
Vector/Vector/Summation |  AJj_7 LA AT bV B EERK -

op
Vector/Vector/Vector2pt 20D FEMNBNRT MNVEER J/
i,“
=" R NV % R,
( @ b| Vector/Vector/Reverse U DR E S R S B
w
v
. ANENDETDORY MVEELRT R L
Vector/Vector/Unit Vector (k% 5=1) |cZH -
W,
Vector/Vector/Multiply R MVDORE S &5 2 5B THER /
£
{a=4.0}

60 For plugin version 0.6.0007



9.2 Using Vector/Scalar Mathematics with Point Attractors (Scaling
Circles)

(TR 8—=FRA L MR LIERY ML - 2B T —RE : O —)1)

AN T =X MHRORBEAZHR L 7L 2 AT, BPRICRESNTZHO¥REE, HD K
MODOHEEZ L > T, A7 —U 7 (KR - Hi/h) 2475 61% A ET,

Pick a point
Qfromthescene
P b

’.l.i;ecGrld g

d b
Pick a point
Ofrom thescene P

o ZORKEREZ RS2, Attractor_2pt_circles.ghx % B CT< 72 &0,

A T ey ot -
BN ﬁ\a\.‘-‘%

e S S PSR SIS
S AT IR S S TS Se
L A7 PR S ey e S b e TN
-fﬁi@%ﬂﬂ‘,\‘.{ TN e
¢ X
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CDOGHEEE AV 7 v FNBIERRT HIT1E,
« “Number Slider"/XZ x—%— (Params>Special>Number Slider) % 3>, ¥ ¥ /3%
R v 7&Ky LET,
o “Slideriz, LFTO/NRT A= —%EHRLET,
Slider Type: Integers
Lower Limit: 0.0
Upper Limit: 10.0
Value: 10.0
« “Grid Rectangular’= >/ RK—>x > k (Vector>Point> Grid Rectangular) % % v > /3 Z(Z
NIy 7& ey 7 LET,
.  EWlO"Slider&"Grid Rectangular’ /X A — % —X- A28 L £ 7,
« 2% Ho Slider’%"Grid Rectangular’/X 7 * — &% —Y- A8 L 9,
. 3% H o Slider%”Grid Rectangular’/ 87 A — X —S- A28 L 9
“Grid Rectangular’/ X7 A —% —|%, RBEZEFRIER LET, PP ANZEAE L
(ZZTiE, 0,00 ZfH) . X W, Y HoEa"Slider /ST A —4% —THE L,
VERLT 28T HOBERELET, ZZTXY FROHKE"10"ERET D &, 1EK
SNDHEFRIEL, ENENOTTMAIC 20 EfER SV E T, ZAUTFEE T 2 EITE AR
ZHbIC, ENENDOTTFNIN LS HARKT 200 E WO FREIC R 500 b TY, S-AJ)
X, BrRHREZREE L £,
«  “Point"’X7 A —%— (Params>Geometry>Point) %, 22, ¥ ¥ \RIZ T v/ &
Fe w7 LET,
ZDONRFA—=E—F, Ko bH o7 —42 L7 E7, GELIX Fa4EES
M) Z /R8T A—H—%, "Point XYZ'2 Y R—F R &R = DERE,
REFID Y TRITNWERA > FE2ERLEYA, Lo T, 22T THREZHID YT
H729I2iE, Rhino Dy —v B2, BEIZAAT V=7 FBRFEL TV DRERH Y
9, ZNHOEN, D GHEFRK THHT % attractor point (7/ & 77 5.4%) 1
Y ET
e RhiNODI—UNZHBNWT, BAT V=7 20, fEEOHITI/ER L T IZEW,
ZH T, Rhino LiZ 2 -2® attractors points 23 E# S 4L E L7-D T, Grasshopper
LD 25D"Point’'/NT A—=F—IZZOREED B TET,
o “POINt'/XTA—H—%H7 Vvl L, a7V ARNA=2—"T"Set one Point" % %R L
£
« Rhino B2 —{ZANNEDY £TOT, KR LIZREZERL ET,
o FRVD'POINt"/NT A—=Z —IZOWVWTHEKDAT v 7T, b9 —D2DRZEID B TE
ED
T, BT EEER L, 250, attractor point Z Grasshopper D7 —# & LT
Y TEL,
. “Dist’z>7R—*> k (Vector>Point>Distance) %, 22, X ¥ R FT7 v 7 &F
0y 7 LET,
«  HAID attractor point Z 1 > D Dist” = L AR—% > b A- AT HEE L £,
« “Grid Rectangular’@ > A R—x > | G-t /1% 1 2D Dist" = AR —F > b B-AJJIZHz
ELET,
« 2O ? attractor point %z 2 O D'Dist” = AR —F >k B-AITHEE L £9,
.« “Grid Rectangular'= > R—x >k G-t /1%, 25 D"Dist" = L R—x 2 b A-AJJIC
e LET,

o O O O
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Pick a point
Cfrom the scene

Pick a point
Qfrom the scene

BRRNDIEZED X T 2 FIL LG DI 5127005 TWBIZT T, VX 0—2/ I
#'Dist"a A R—3 > b D-tHA D EIZF->TL B L&, #7523 attractor point 2> 5
ENIZTHEBEDBEAL TV D 0 OEED Y X AR 5133 TT,

IS DOHEMEA% T, HOYREZRODLDITHH L ETR, B b 0REE
A —NE T SE BEREETEEEZ D O LET,

“Division” = > 7R—>* >k (Scalar>Operators>Division) % 2 2% % > /32 BIZ KT v
J7& Ka vy 7 LET,
APIDO"Dist” 2 AR — 2 b D-t 1%, IO Division” = AR — 2 N A- ATz
LET,
20D Dist’ a2 IR—FR k D-H &, 208" Division” 2 IR —F 2~ A-ANTTITHE
weLET,
“Number Slider"’XZ 2 — %4 — (Params/ Special > Number Slider) %, 2 ->% ¢ > /3%
DRIy 7&FKay 7 LET,
1 2®®"Number Slider'’ X7 A —4%—%47 1) v 7 LIRO LSty NLET,
Name: Ptl Influence
Slider Type: Floating Point
Lower Limit: 0.0
Upper Limit: 100.0
Value: 25.0
1 2®®O"Number Slider'’ X7 A —%—%2457 Vv 7 L, ROLH> kY hLET,
Name: Pt2 Influence
Slider Type: Floating Point
Lower Limit: 0.0
Upper Limit: 100.0
Value: 25.0
‘Pt1 Influence”®”Number Slider’/XZ A — 4% —% 1 > & ®”Division” 2 > 7" —F% > k B-
ANZEHE LET,
“Pt2 Influence”®”Number Slider’/XZ A — 4% —% 2 5 @®"Division” = > R—F > B-
ANZEHe LET,
Dist' = >R —x > b BTSN 57— 414, attractor point &, 441 B O 141
EDOFREL 720 FTOT, e RERELH Y 7,
B OMEEMOERANHER LETHR, ZCOFFOMTIIRETILHDOT, &
TAX—TRE LI, BEELE ST HEEZZDOa L R—R 2 b~NELET, 20
63
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7o, AT7A X —DOFMIIREDICM->THY £9, MEEHRKT L2 R —32 b
WCESR, BEZ2z 525286, bHAAMHRETN, 20 GH EFRL S HITHEZ
HDIZTHDOIZ, ZZTEAD T —HAEZMEH L CEROR/MELZIRET 5 2 &
WZLET, RAADPEREROIEETIEIZDONT, L FIZB~ET,

“Minimum” =1 > 7R —x > k@ (Scalar> Utility> Minimum) % 2 DX ¥ > NR T KT v 7

&Ry 7LET,

AO"Division” = AR —x 2k R-H A 2 /IO "Minimum” = & AR — 1 > b A-AFITEE

ELET,

2 & H O Division” = ' AR—x > b R-HH 1%, 2% H O "Minimum” = > AR —% >~ A-A

INZHERE L 9

“Number Slider’”xZ #* — % — (Params>Special > Number Slider) %, ¥ ¥ >/ XZ2D K~

T & Rry T LET,

“Number Slider'’X7 A —4%—%47 1V v 7 L, ROLHIZEY FLET,

Name: Falloff

Slider Type: Floating Point

Lower Limit: 0.0

Upper Limit: 30.0

Value: 5.0

‘Falloff”/ {7 A —& —%_ 25O "Minimum” =2 > 7R —% > k B-AFICHE LE7,
INTEINEZLE, BRENTZ2200 2 M edbt, TNEROMO 2%
EERTDHLODOY A MEAERT D2 LT,

“Addition” = > 7/K— x> | (Scalar> Operators> Addition) =¥+ >/ RAXIZ KT v 7 &

Fe w7 LET,

BAIO"Minimum” =2 > 7R — % >~ R-{H{ 7] & Addition” = > AR —3 > b A-ATJICEERE L £

o O O O ©O

7,
2 & H O"Minimum” = > 7R —% >k R-H ) 2 "Addition” = > "R —% >k B-A 7105 L
7.

“Circle  CNR’=2 > 7R—* > k (Curve/> Primitive > Circle CNR) % % ¥ > /XA |2 R T
v 7&Ky 7 LET,

T 2T RNHERR LT R OHFLIZe D Lo LET,
“Grid Rectangular’= > 7R —% >~ G-t /1%, "Circle CNR"= > 7AR—xr k C-ANIZ
e LET,
Iz, "Addition”= > R—>x > k R-ti/1%&"Circle  CNR”= > 7R—% > b R- A HEHE
LET,
“Grid Rectangular'= > AR —3% > b2 4H7 Vw7 L, 22727 A KN A=a2—"T"Preview”’
A7 LET,
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T, ZOEFFFa2— kY 7L, David Fano KO 7 a /' TR Z LR TE £,
http://designreform.net/2008/07/08/grasshopper-patterning-with-2-attractor-points/
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9.3 Using Vector/Scalar Mathematics with Point Attractors (Scaling
Boxes)

(T hF 08 —=RA L FERMEH LT bV« 2T —HF : Ry 7 ADA7—)V)

TDETIT, AT V27 bEBBL, X7 M EADT—EHATHOEREZRE LE L,
ZOFERavR—xr M &AL, "Grasshopper Shader’= > R—x > M & BIEH LT, 4
TVl FOBREE L THET,

WD DD GH EFETT,

o ZORKERE R 521X, Color Boxes.ghx Z BV T 72& 0,
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ATwvT1

0 3 RITAEF R DIERK
“Number Slider"/ X7 X — % — (Params>Special>Number Slider) % 2>, F ¥ /3%
WCRI7 v 7& Ry T LET,
o Sliderz45 27V vy 27 L, UTFTONTA—=F—%ERLET,
Slider Type: Integers
Lower Limit: 0.0
Upper Limit: 10.0
Value: 3.0

2o0D"Sliderz 457 Vv L, WTFONTA—F—%ERLET,

o Slider Type: Integers

o Lower Limit: 0.0

o Upper Limit: 25.0

o Value: 25.0

“Grid Rectangular’= > 7" — % > I (Vector>Point> Grid Rectangular) % % ¥ > /3 X[

NI 7&RRuy7LET,

KA D" Slider” % "Grid Rectangular’ /X7 A — & —X- A7), Y-AJJZHHE L £,

2 % H »”Slider”%"Grid Rectangular’/XZ A — % —S- A 112855t L £37,
Z 2T, Rhino DB 2 —AR— MIBWT, XY FAIIHEF AR RZ 5133 TT,

(b UEFER R 0WEAIE, "Grid Rectangular’ /R A —%—% 457 1) v 7

L. 3T AMA=a2—7T, "Preview x4 2 LE7, ) BFHROERIL, 2%
Ho"Slider Tz hr—/L SN FET, RITKF R A2 3T T D720 Z J51
ar—L%xv,

“Series"= > 7R—> > kb (Logic>Set> Series) Z¥ ¥ L /NRIZ KT v 7& Rry 7L

£95

2 % H o Slider"%"Series” =1 AR—x% >~ N-AITHEHE L £,

Ao Slider” % Series” = > R—x > b C-AJIZEEE L £3,
Series" 2 VAR —FX L MIZHAMIZ a2 —F 2 FROBEI T N LET,
T TUNSRRHEV, ZOBRDOBRNITR DT TV LN LIVER A, AR L
T LI OMEFRITHFLEN LD E 720 77,
o T, XY DT RO A E L& &, ZRENUCHIIZHLNG, 7T A
£ G T o0 ERbET, Fxld, 3OS HEREER LTV O T Z HHIC
HTOREINDLIVERHY ET, ZZTHVY NOKR—MER >
IZ, "Series”a AR —R 2 MRZT D BRITHD2 (5+172 70 D X O ITHERT A E
N ET,

“Series"a V' IR—F LV N C-ANEHIZ Vw7 L, avT 7 A MA=a—%HH

L"Expression”¥ 7 £ T, A7 ua—AX U LET,

“Expression editor" T, A& (C*2)¥1"E AT LET,
CHTHADEN, "7 £ LT,

o O O O
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@) Mo Runtims mescages

Disconnect All

Disconnect 3

(] Flatten

Clear values

| Expreszion 3 | N Expression Editor
@ Helpee |(0*2:'+'|

vl

“Unit 2’2 > /R—=x > (Vector>Point>Distance) # X ¥ LV /NAIZ KT v 7 & Ka v

LET,

“Series”" 1 ' IR—% > b S-H A& "Unit 22 AR —3% > b F-AJIC#HEE L £,
IOrE UnitZ’arAR—3xr M-I EIZ, TR =YV ERSoTN &, Z
fEIZHNT"25" (2 DD Slider” THRE SV 4ifi) FIRE TN L T < 7 %k
ENHERHR DT T, 207 MUEZFIH L TR FRIEZREL £,

“Move” =2 > 7R—% > b (X Form> Euclidean > Move) Z% ¥ L/ NA|Z K7 v 7 & Fn

v 7 LET,

“Grid Rectangular’= > 7R —% >~ G-t /1% "Move” 2 > AR —% o |~ G- AJJICHE L %

R

“Unit 2"zt o R—x v MM 1Z2"Move” = iR — % v b T- AR L £ 7,

ZorE, Rhino Ba—R— 25 e S, 3WTONTIRD L5 IThE S
ncnznnt LivEtdA,

ZiuE, ar AR =R NOT—E <y F 77T Y XM, "Longest List”. |27
STWBMNL T,

AVR—F LV EEZ VI LT, AT I A MAZ2—TCTF— 4~y F o7
%"Cross Reference” |[ZZEH L THATL7ZE W,

F&F 2908 BIRTTHIDSLITIRD X HIZEAI L TWD Z &3 iR T& £,

“Center Box” = > 7R—*% > bk (Surface>Primitive > Center Box) % % ¥ . /XA|Z FF

v & Ry 7 LET,

“Move” =1 iR — % ~ G- /1% "Center Box” =2 "R—F% > b+ B- AT L £7,

“CenterBox’ =R —F hafH27 Uy 7 LT, 2T 7 AKNA=a2—"T, "Preview’

7 LET, FIHMRRE T, Bk SN2k, Xo Y, ZER, EhEn"1.0”

DIENRA->TEY, FURESLODR Y 7 ANFRENTHET, ) EFETOEY k

T w7 TFRDE IR TNDHIFT T,

68 For plugin version 0.6.0007



69 For plugin version 0.6.0007



ATV T2: AAZ—ERY MLVEER
“Point"/X7 A — % — (Params>Geometry>Point) =¥ ¥ '/ NRIZ KT v /& K v/
LET,
o “Point'XT A —H—%47 Y v LTERRAZ Attractor Pt"E L E7,
Mo 27— v Z7OFEI0 X 512 Rhino B 2 —A&R— k =T, "Attractor Pt"% E#%7 5
VEXHY 9, £9°. Rhino L CTREERTILENSH Y £,
« Rhino B2 —R— b EEREOMEIIRAT V=7 P EIERL TIES W,
« Grasshopper (2R Y | "Attractor Pt"/XT7 X —4% —% 47 U » 7 L"Set one Point”% 5&4R

LET,
e« T5&, RhinO BEz2—R—MNMIANPBY £TDOT, LIHERLIZAAT V=7 Faik
RLUET,
Rhino £ = —A— k ET/hE7e7R0\""X" (Grasshopper TEFR S/ m) NERRIHN
TWAHIEET T,

ZOIRRET, Rhino DAAT Y =7 NEBEIT 5 L. Grasshopper TERR U725
LT v T TN ENBE@LET,

. ‘“Distance”= . 7R—>x >k (Vector > Point/> Distance) #F% v L NRI KT v /7 & N

v 7 LET,

. Attractor Pt"% . "Distance”= AR —% >~ A-AICHEE L £ 9,

e “Move’zt L iR—3% > k G-t )1 % "Distance” =1 AR — % o F"B- AT L £9,
ZDEE, v 25— L% Distance"=2 AR —% 2 MD-H T o T
& "Attractor P> BT R E TORRRED, D SN TWD DRG0 51ET T,
ZOEEAF—NVO7 77 X —E L THEHTICE, SHICEEZ/NS ST HH0EN

b0 ET,
« ‘“Division”= > 7R—x > L (Scalar> Operator> Division) # ¥ ¥ >/ SZXIZ KT v 7 & R
Y7 LET,

. ‘“Distance” = > 7R—>x > b D-H /1% Division” = > AR —% > b A-A T8 L £,
« “Numeric Slider’” X7 A —% — (Params>Special>Numeric Slider) % % v > /X X|Z K7
v 7&Ky 7 LET,
«  “Numeric Slider"’X7 A —4%—%47 YV v 7 L CTROfEZE v h LET,
Name: Scale Factor
Slider Type: Integers
Lower Limit: 0.0
Upper Limit: 25.0
Value: 25.0
“Scale Factor” 2 7 A % — Z"Division" = > 7R — > ks B- AT L 17,
« “Scale"z R —F%> b (X Form> Affine>Scale) %% ¥ > NRAICRT v /7&K v~
LET,
. “CenterBox"=>7R—x> bk B-tH/1%&"Scale” =2 i R—% > b G-AJNTHERE L £,
« “Division”= > 7R—x% > k R-tH/1%"Scale’ = iR— x>k F-AICH# L £,
. “CenterBox’z2 AR —3R b7 Vw7 Larys s AMA=a—"T"Preview % 4 7|
LET,
CZZFTOGHERIITHDOLIICR>TWNAIZT T, RhinoOt =—3HR— %
B2 e, BTORY 7 A, "Attractor P> 5 OIFEEIC L > TA 7y —V 7 & T
WBDOMNGM0 T, ROAT v 7 TlalERE 5 2RI A 7r— VR % 7T
W ZEIiZLET,

[e] o O O O O
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“Scale Factor ||
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ATYT3: TNTIhORY I RICEFEREEYETS
“Sort List’z > A" —> > b (Logic>List>Sort List) #¥ ¥ > NRIC KT v 7 & Ky 7 LET,
I A " Attractor P2 H DIFBEIC K> TERZENRDOR v 7 ZZHID 4T 5L 2 DO
DLEETT,
RHITWVRE, HBIEWRTT, ZhETHITE. £7. HREOBHEY A v 2V — 115
W~ER D) BERH D £,
o ‘“Listltem”= > 7R—* > b (Logic>List>List ltem) # ¥ ¥ > NR|IZ KT v 7 & Fa vy LE
ED
e “SortList"z > AR—F > b L-H 1% List ltem” = AR — % >k L-ATICEERE L 9,
o CListltem’z>iRN—x Fi-ANEEZY v 7 LT, ”Integer”@{ﬁ%”o OZRRELET, =
DfERs, VA NORMEZFFORAIOT > M —Z R LE T,
« “ListLength’= > A"—> > K (Logic>List> List Length) # ¥ ¥ > NRIZ KT v 7 & Ko v
TLET,
«  “Sort List’zt > iR—x > b L-HH /1% List Length” = > AR — x> b L-AJICHEE L £9, “List
Length’= > AR —x > MMZ X - T, &imt Ti/ J— 0)4}‘5(75) DN ET, ZOE

WA H O — DD List tem” = AR —FH 2 MIH X, BREDEEHRELET,
. C“Listltem”=z >R —x2 b (Logic>List>List Item) ¢t 9 —DOF ¥ U NRIZRT v T & Nm
7 LET,

« “Sort List"= > AR—x > b L-HH 1% List Item”" = > iR —F% >k L-A TS L £ 4,
« “List Length"= > 7 R—3 > b L-tH71%& 2 DD List Item” =2 > R—3 > b i-ATNTHEH L £7,
:@ﬁﬁ@UQMMﬁyﬁ~%y%EMﬁm\vvxﬁ~yw%ﬁof<éatﬂﬁ@

BAIOT ) —DERH T STV A X T, Grasshopper IX& ICHRYIOT b ) —F
AN LET,
Z I T, 2o0@ st ltem”a A=Y MIREDOTY b —FSOMEZ PGS ELIC

List Length” = > AR — o F O JED D" Z B W TRIUZR W L1272 £,

e 200D Listltem’2 R —3% 2 v, i-AJ1EAZ Y v 7 "Expression % E4R
L. "Expression Editorz 2.5 EiF E7,

o« BB AT LET,
TIT, wUAHA—Y N 2FEBAOList ltem’ L AR—F 2 b E-HICE o T
& Attractor P 6 i HIE W R DFEREN R R STV D DR 05153 T,

. “Gradient”’~7 * —%— (Params>Special> Gradient) # % v > /X RT7 v 7 & Ky
LET,

o FIO'List tem”= AR —Fx 2 M E (RbIEWVEOHEZ D) "Gradient’ /T A — & —
LO-AJJICHEH L £97,

. 2FHODListltem"=a AR —3y MM E (RbEWVEOHEEEZFFD) "Gradient’ /3T A —#
—L1I-AZ#Re L £ 7,
LOANE, /97—y arOi/Mi (7757 —va Okl 720 Ed, ZopfT
X, "Attractor PUIZ i B TVEDOE E 220 £, LO AL, 795 —a v ORKE (77
T—a ryOfme) L7 F9, ZOFITIE, "Attractor PUIZi VR OE L A2 D F9,
T-ANVAMDEIZE ST, EDOFTT—varZEH0YBTHNERDLET, 2T, A
JTID A — )VEFEITETIREIILE LT,
FTNENDR YV ADR r—V o T%, V77—V a fEoOALEELET,

. “Create Shader’= . 7R—x > (Vectors>Color> Create Shader) %, ¥ /NRA|Z KT v
T& Ry 7 LET,

. “Gradient’”{3 x —% — {1 /1% "Create Shader’= > 7" —>x >k Kd-AJJIZ#5#: L £,
“Create Shader'= > R"— %> M., L Ea—HOAERETHE-DIZN DDA NG
D ET,
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Kd: > =—%—®, Diffuse (fiL) 77 —%ERLET, ZORITENENDAT V=7 K
H 7 —DIAETY, Diffuse 7 7 —I%, RGBEZ T, "0~255"3 DD DA E D
HIZHH- T, ERINET,

Ks:Specular (8iHMH) ~A 74 baEFRLET, RGBEZ 7, "0~255"3 DDHEFH D
A EDEICL > T EHZESIHET,

Ke: v =— X —OOHCHENOEERLET,

T: v —DOBEHEZERLET,

S: v — X —DOMEAZTERLET, FMEIZ0~100"T, "0O" CHEME L, "100" CHE KK &
2 FET,

T VT TF=varDATA X —%, Diffuse IZEEHE L CWETHN I L > TRy 7
ADIERN T —137 T T = a "\ X —rTERREINET,
IOTIT—=2alyO/INSR Ry NEI Yy I THE FIT—varonRg—rE A
TR, Mo EE2HZ EnHkET, Ny hOMEEZAT A LT, Z{bxififE Lz
D, EBEEZEZ \NEZT-0TH5ZEHAEETT, /o, ZOFITIX, "Spectrum.” &\ 5 % A
TDOTTTF—varERELTWETR, "Gradient’”’XT7 A —4—% 4571V v/ LT, 77
T Ay NE— BRI DI ENTEET,

« “Custom Preview “/X7 £ — % — (Params/> Special > Custom Preview) %, &% ¥ > /3X(C
K72y 7& Furvy 7 LET,

. “Scale-G"= »R—3x% > /) Z"Custom Preview /3T X — % —G- AJJITHERFE L £,

« “Create Shader’= > 7"—x > k7% "Custom Preview “/X7 A — % —S- A JJIZHH L £7,

« “Scale-G"avR—xr a7V v 7 L, "Preview 4 7IZ LET,
T2, #3 AT v 7D GHEREICZR Y £9, Rhino = —i3R— kT, "Attractor Pt"% &)
WY& Ry 7 ADR 7 — )V EAIERPEAT 20083000 £,
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K »—>%r>

H—T1FE, PHA RN —=FT =7 FTTR, WL OO0 BHSCRENEN S 20T 5 DI
EHINET,

Bl ZIZETOD—T 1, R LR EFFD ET,

%L\;ME@E%WWT%Mi\ﬁ I LTV ET,

Fo, BTCoOI—TFar ba— LR A L hERELET, bLEETOI far—/LRA 2k
3E U B ®iuE, b — 713 Bl o> TinET,

HDBEMEN T —T EIRIZH DV, =T DHHE DO SIH L TEZLLET,

B 21, B v e — L@ Ty, it s a — oL @i T,

F72. WS ODRBEMIX, HDI—T XA TOREBSNET,

B ST, Grasshopper D7 Y 27 4 Tl —7 a v R—xr b LTHEMB. M, M, HIR
NH Y ET,

E R G-I 2EN VAR

Line Polyline Circle Ellipse Arc Nurbs curve Poly curve

Grasshopper (%, %72 Rhino ® XV &E 7 NURBS 77— 70, HEN—T7 2RKHT LY —Lk&
v hERLET,

Zh XV, Grasshopper DA T T A v aR—x2 hOFZ R THE LT, £, H—T7 N
EOLIHEETHONERDLT-DIT, RBEEEZER L TEEET,

V—AT7 7 ANFD, "Curve Types.3dm’Z BV T 72Xy,
Rhino Bz —4"— k., X-Y Pl EIZ6 D2DORA > En3dHY £325, Zihb %, Grasshopper &
TOBRL V& ET,

\Z Grasshopper C”Curve Types.ghx’ % BT 72 &0y,

Z ZTPOINt/NT A —H =R DD R B Curve” 2 AR — R 2 MIEERES IV TN D DM
MY ET,

ZOEWEIEFRICR TITE T, PN PoOINtRT A—H—% 57 Vw7 L, a7 7 AR
= 2 —"C"Set Multiple Points”% 3R L T, Rhino £’ = —4— k ETHRA > &P GIEEIZ
BIRLCW&EET,
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RA L FEERLTHSEEIZ, RiNO DE 2— EIZHE TN LIZARA o e, RA 2 ME O
N F RSN E T, 2 TEREK T LZ5, "Enter’s— T Grasshopper B (25 Y £,
Grasshopper B[ 2R - 72 RERCL BIRL72ARA > NI, ROX"CFEKxZ 4L, Grasshopper @

KAV FAVR—=Fy MIRESTZERDND 7,

A) “NURBS Curve”’ =t > R—x >

d v eb (Curve>Spline>Curve) (3.

d D Lp Rhino ECHZHEZLDI—TE
y FeD I HLD—DTT,

ZDH—71E NURBS (JF—7 & : Non-Uniform
Rational Basic Splines) 71—, NURBS 71—
7', HIZ NURBS % L FEZILE T,

oy b —)LiRA v b ONEFERISIZ .
NURBS 71— 7%, ¥, /v hXJ b, U=
A4 NEDRBRMEZFLET,

Z Z T, NURBS 1 — 7 OIS FIZ OV TR
IZLEEAD, BROH 5 71T,
http://en.wikipedia.org/wiki/NURBS (Z £ 7)1 T\
FITOT, ZHLTITESN,

“NURBS Curve’= ' 7R—3 > b V-ADIE, 22

fa—ViRA v hONMEZTERZELET, 20 ba—LiRA 2 hOEFEIL, Rhino B 2—KR—k
FIZBWTAHRA v FERIRT 50, #HHREMEDOT —4# (Volatile data) & L Tz R—x2 k

NH, MRS EDZ &b HKRET,

“NURBS Curve’= 7 R—% > k D-ANIE. I—7ORBETEHRTHHDOT, 1/ 1L IRE

TOEMBETEREINET, I—70owHL, =2 ra—LARAL L D

HiPHEZ RO ET,

EIR THIVUE, KV REZRFEMICEZE L £9, koFKiL, David Rutten KO~ ==7
JV"Rhinoscript 10177)>6 OHFET, WEN E D X 512 NURBS 71— 7 ORI 2 EFT D 033457

Di‘a—o
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http://en.wikipedia.org/wiki/NURBS

( NURBS curve knot vectors as a result of varying degree )

It follows from the knotcount formula that a D’
curve has a knot for every control point. Thus,

1 12 A D' nurbs curve behaves the same as a polyline.
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.

[’ 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.

D’ is also quite a common degree. Like the D?
curves it has anatural, 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
applications.

)
(
)
C
¥ b )

Es | RIS,

1RO H—T
1RO NURBS 1 —7 3R T4 U ERIC KO8T 5, /v FEEIZHEW., LIRO I —
T, 2Toar ha— RS MNMZ/ v bEFFO, (o T, v ba— KA &
v N EDOEMRIZ. 11 TH D,

2D T —7
2IWDOH—T1F, bEVHEHINRY, RITFEICHEF SN/ THDER, /v b
WTHEMREE IR > TS, /vy MIzay har— bR IOFRIALEL, AT T4
ILZDORTHER LTS, 2RO —7 1385, ML, AE2EET+57-0icEHIND,

SOOI —7

SOOI —T1%. b —xM7e % A4 7 NURBS »— 7 T, Rhino TIZ¥IAMEIC 3TRD T
—TMMEESINTWD, /v FONENERGANCZH D 908, 26 < ZoHE DI
R UHDHDHRDOITT TH 5,
ARD I —T

4ARDH—71E Rhino IZB W THAIIZATRETH D, Lo L7220 b —#%H9IZ NURBS D%
PR T, BEORBO I —T1%9 EEREL 2V, (2 RITBISL)

B, OO —TMEREN 5,
S5O —T
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SO —TH, —KHNFEHEIND LD THD, 3IROT—T DL HRHRRIEEFFS
2, KDL NI ERED,
WENRENT=D, 2y ha—LRAr hOEEBITAXL 725,

TIROWRD I —7
TR9RDH—71%, (AR TH D, RhiNOIT 11 IRETORKEZRZ D0, Zhb
DERDAT T A 0%, ar ba—LR ) TATHXTERENTEEL TN DT, —f%
MRET V777 r—ya T SRR,

ZOBITIE, WEAERTET 5 Slider 7 N7 A —X —1"Curve” 2 iR —F 2 b D-ANITEEE S

TWET, AT X =% FT7 v 7 LT, WEOEEICL-T, FOLHITBRICHELE 2 S

DEERTHZENTEET,

“Curve”a U R—x 2~ P-ANJX, "mBEE OER T, W—7%EMI — 72T 20 E0ERD

F 9, "False”ZBi\ 7= NURBS 7 —7 %, "True”lZf U7 NURBS 1 —7 # €& L

4, "Curve’2 L IR—FR 2 FD 3OO NI R TH MDY T,

C-tHZ, »—T7OEEKEREZER L, L-EINEH—T O EX"%, D-HIJIEH—T D RKAA >
(BFEWAE) 7013, I—T7O®EKIC L > THEISNABEA I LUET,

B) “Interpolated Curve” = . 7R — x> | (Curve>Spline>Interpolate)

Interpolated Curves (il sid5 & D 7

(A CiD
] [ —7) 1%, %0 NURBS Curve(= > |
| [ RS L MEED S — ) &

T B0 ET,

WE, 2 ho—/LRA v MEET, AL - KU
ST, B D JERE &SI S D OIXIEFE ICIREETT, @ @
Iz br—/RA v FaFloiED 70 LTIEE
L7z LCHZEMOS D — R E@mih S5 2 LIEE
ZTIEH Y FH A,

“Interpolated Curves” X V-AIZB W T, 5 At o
EETEVIBERTIIEICWET R, EiRSHEED @
FETIERERE UTER SN D 7 — 71, B
R, TOAN LI RE@ET 5 X ) ICER S
F7,

(JED"NURBS Curve” =t v /R — % > b %, i S %
BESEDZENHEKDDIL, WENTDOEEZDHRTT, )

D-AMTIWEAEBELE TR, Z0arR—x2 MIBW T, ’E2"0 X 5 BB ORET
I —7BMERR S EE A,

P-AJJIZ’NURBS Curve’ 2 iR —3% » Malkk, B—T7 %A L 50 E 5 EET 5 5mEME" A )
<9,

C-Hi A, L-HH4. D-H/JIZ"NURBS Curve’ = > i R—x% > s & [6 U TF,

C) “IKinky Curves” =1 > 7R — % > | (Curve>Spline> Kinky Curve)

o TOAFNZELSH L < 72 < "Interpolated Curves”= > 7R—x > b &b 8
IIS—DI2 T B DHREN H U 5,

“Kinky Curves” =1 > 7R —3 > MIVE L 2VREm AR ED — 712t L CTh H A EZ T
ET DI LTI oT, " 2 E T 2 2 L Bk E T,

(A
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ZIZTE AANCATA =5 LABEANT DL, V7 ACEBRIILET,

D) “Polyline Curves” =1 . 7R — % > | (Curve>Spline>Polyline)

AU F A4 0%, Rhino 2B W Thx
Pl LRENMDOH DL —T XA T
' LhEtA, RUIA 0 h—T1F
TA BT A MBS, R T4 0D
/& {4 R G
FEHNZHRY T A NTHEDOEFH]I T, EWDIE, o P
RV FA v OREERETHHDE L TR, £
O OERR AR XS LET,
FEIZIR T2 51T, 1D NURBS 1 —71%,
RY T4 LRI NET, ©
R TA0F, 20U EDOTA BT A FD
HEAHKT, BT be—LRA > b EEaEis
LET, ZDO/TIL, "Interpolated Curve”= >~
=R MEITWET,

qQ VvV

“Polyline Curves”= > iR — 3% > k V-A L, K

UTA L EERTDENENDTA 7 A NO#HPHZRD D HEETT,

V- A%, RY FA LT b DIZT 50, Wb DIZT 20O mEE" T4,

A D IR D FERED e 5 DR DR & —F L TR ITUX, AT —T%2AERT B2, # L
WIA T A RBIESNET,

“Polyline Curves” = > R—x > bOHINIE, BiOX AT LR AERSNTZARY T4 —7
ZDOHLDERY ET,

E) “Poly Arc” = > 7k — 3 k(Curve>Spline>Poly Arc)

“Poly Arc” = > 7R—x > ~E, "Polyline Curves’ =z > iR—x v N LB 5 & Z A,
' Fﬂ D T A LB AL RNOEDYIZ, ENENOROMIC, #if Lo EA I A R T
5HEZATT,
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“Poly Arc™ix, 5-X DIV SRR LC, BT R et & RefoE 7 s HRLE O P52 fERcd
Ha—m—7ipaii—3xr FTY,
AN ST A=F—Z =2 T, Wb, fERS @ a2 T,
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101 h— T DL

BCOH =T DR OF 22— U T ZAERT 2 OIXREETY,
LI, sty —no—E e Bzl LET,

Example

B

Component

A =2 —DFT

Curve/Analysis/Center

AN - oot f & ez it

Curve/Analysis/Closed

N—=TRHLTWENTF =y

Curve/Analysis/Curve CP

FRE LT s b 1 — 7 ~O S ERE A f

{x.,y\z}

2

' Curve/Analysis/End Points

xy.z}

Curve/Analysis/Explode

WY T —T % by

Curve/Utility/Join Curves

#o—o
DO —T 87 A &2 A RER I TS i

Curve/Analysis/Length

N—7 DRI Z[E 2

Curve

Curve/Division/Divide

FILIABIC R &R

Distance

Curve/Division/Divide

H—7 AR E LT BB C o
ik

Va
n
B —T Y E LT3 O E U LB S A ERR 2

AT

Length

Curve/Division/Divide

N —7 ZAEE LTk S THEIL I R 2 1F
ik

%a

B — 7 DI5 A % R

Curve/Utility/Flip
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Curve/Utility/Offset

BELEEETH—T 2478y b

Curve/Utility/Project

W —7 % Brep (2K
(Brep I£. Rhino TWH RV —T7 22D LK)
WA SN —7 = 2AD%EF Y, )

Curve/Utility/Split with
Brep(s)

J1—7 % —>L Lo Brep T4 E

Curve/Utility/Trim with
Brep(s)

H—T % —2L LD Brep ThHVU A
Ci(h—7A4 %A R)Co(I—7T v Y
A R)T M) AT 58 55 fEE

Curve/Utility/Trim with
Region(s)

B—7 % oL ORI T R U A
Ci(I—7 A% 4 F) & Co(I—T7 7 b
£ R)T Y AT BES EEE

Intersect/Boolean/Region
Union

2O LT T F——T DRKRINE (Fn)
ZVERK

Intersect/Boolean/Region
Intersection

2O LT T F— T —T DRFEE A VERL

! Intersect/Boolean/Region
Difference

2O LT T F— I —T DFEEVER

N
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11 i & O

Bk, M#E, VEHSCHESEO ) T 4 TR —T7 2 A X A4 7 &2ERE, Rhino X3 >0 HMA
P AT Y R—bFLET, HBEVLT VDN, NURBS —7 = A TT,

I —T Tk, 2TOY—7 2 ATRBARERRIINURBS —7 = A CRIUTHZ LN TE
9, THIERLZEICYEDY—T 2 ADEHRT, AV ZINLD 73 —H AL TN HDOTT,

Sphere primitive Cylinder primitive Plane primitive Cone primiive
{Plane; Radius} {Plane; Radius; Height} {Plane; Width; Height} {Plane; Radius; Height}

NURBS #—7 = Z{Z NURBS » — 7 [Rlkk, JEAR, &G W, HEwdim, dhaofho @bt 515
FTLDIZFE LT NATY ZLAPEHENTWET, REFHAZRENRSH D £9, FlAEXT—71%
PR MV EER R AR D E TR, =T = A FERAY MV EER TEH AR £,
ZhHUE, =T = AR FMEFFZRVOICK LT =TI EOFERERNTND NS Z L
T, B TCOI—T ROV —T7 2 AZYTUIEHLZLETTDOT, ZOZ LT TEIMERD
DET, I—TRXV—T =2 RGFLa—T 4 7 T 5B HARCHEZRET H2LERH D F
TR, ZOTHIEFRE LTHEY 2208350 9,

NURBS #—7 = ZZEWTIET A A M) —IZXoT 200 KFMBRH D 308, L,
NURBS #—7 = 2%, {u} EM}0OH—TFERZ L2/ U v RCEZESNTVENE T,
INHOHMIEFREE LTEEICHREINTLENETD, R, TOFELE2ZIT AN THEHT
L DRBRTT,

Grasshopper i& Rhino & [ U & 912 NURBS #—7 = & al
N E T2, Grasshopper EF# DY —7 = A%, Rhino

DE 2—R—h RIZFRENDTZH (TS, (i Qgﬂi

Grasshopper TERk S L7224 A R U —23, Grasshopper )
I, "Bake”L T Rhino 7Y =7 MIZHLARWED .
Rhino &= —A— h ETi#RT 25 Z & HERARWELR T
9, ) . Grasshopper ETONRT p—< 2 AEHEDTZD,
Ay aDREND LHL 2> THET,

=T 2 ADRA v aFRITONT, O RITEBDONT
WABHFHEWDMEEIER AN, Z X Grasshopper f
DRa—A U TREICEDEDTT,

—H., Rhino 47 =7 MZ"Bake” &L T L % 213,
Rhino I A & =2 FREDMEH IR E T,

Grasshopper (X, ¥ —7 =A% 2 DO FIETHNET,
FPRUIC, NURBS —7 = ZADMHHICOWTREICATE £ L,

— RN, BRTCOY—T7 = A2 R —2% 2 M NURBS —7 = R |Zxf L TSN E T,
Bz, =7 =2 ADfEEC, HEHV—T7 = ADOHEROKRHLE T,

ZF ZITIIE K OEMERFCPRBIEN G ENTWETH, ZoMBEIX, av b a—%—2d -
TEHARY 2 — ADORERREAFE 3RITT TR I LEDRVOT, HEMHTT,
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Tl. Grasshopper|ZED X HIZIWTDY—7 = AT HDTL & 9 H 2 McNeel +:DBH
FiL, A BIfFEED Z LIk FE L, £ LT, 2%&H @ﬁ7£%1/|5 DELE, LT, VY

v ROAT V27 bZRhinoOHFTHEH>DERLL I, 2 he—LT 55 EE5%27-0DT
T, Brep o, HEARBLAMHT 2 HIETT,

Brep /X Rhino DRV #r—7 = 2D L HIZ, 3DV Y v RELTEZLILTNET,
Brep /% NURBS 4%~7I;<@$/\{¢T#75x 1 #0> NURBS 4 — 7 = 2 AN 17 J5 70 A 5 7
RNDIZXKF LT, Brep lTEAZFFOT-DIZENZEND Y —7 = ARFELS SN THET,

Brep I&. AEMICITHEA SHIZEER OV — 7 2 ANOHERENET DT, NURBS —7 = %
— B 72— = AT AR — R ME, Brep IZfEHT S Z E Nk E T,

Z L, Grasshopper 3, 47 V=7 FERDOOLNDATNCEREIT) L H/eu Y v 7 BFFD

L7 e s T LAENTNDENETT,

HL, IR —RY IR Brep Z AJIMEEL LTRD, ZNEbil-nt—72 XL LTHEZITES
A =7 = RIZHNEEIZ Brep ICEH S IVE T,

;fa Il & B, T hr, [l AEIZOWTHERRTT,

FEERZIE, OO ) =X F v 7 BN INET, flE LT

« H—7 - BAE(I—7 DR &% 5 2 554H)

« H—7 > [Hlg (I—7 D RAA U EROTHIE)

e V—T7xx L 2D OMREY—T = AD UV FAA v EFDOTHNRE)
. 3FH - B (CCFH a 2L

. 2D - BUE(EEEO )

EEIZIZ b - E < OEIEBRBED , o7 —% 2 A4 THRBEMS =% ZDOY A NI
ZTWEFET, 2T, =72 2AX A4 7O RIZHONTIT 5 T@L@T Jm%uwo#
DRI DB % R TITE 7,
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11.1 Surface Connect (Y—7 x XDEE)
R OFIL, Design Reform @ David Fano K2MEK L7726 DT, H—7 = 2% 5 HEiffDOF 2 —
FUTELTRE, FELLNEDTY,

[ Perspeciive

Z OfFITT, "Sweep2Rail’, "Surface Offset”, "Surface Division”= > 7R—x > FEUiE L 9, +
3. SurfaceConnect.3dm % YV —Z2A 7 3 /LA MNLEAWVWTL7ZEV, ZOET /UL, 325D
H—=TRHY 2oOIFL—nh—T7 12Fk s arh—T7TT, ) . TOBOTL—LT—
7 L7 ET,

T ZORKERE, 25HI121%, SurfaceConnect.ghx BV T < 72 &0,

Right-click to set R1,
R2, and S from
within the Rhino

( scene
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[Perspeciive

SectionCurve

Z

b

ZOGCGHERLE AV T v FNOAERT 512X

“Sweep2Rail’= > R—x > bk (Surface>Freeform>Sweep2Rail) % ¥ ¥ /SR IZ K7
v 7 & Fry 7 LET,

« “Sweep2Rail’=m > AR—x> N RI-ANJ%&4 27 Y v 2 L"Set one Curve” & #IR L £ 7,

« AJIBRhinO B 2—R— R MIBLDT, MO L—INI1—T Z@IRLET,

« “Sweep2Rail’=m > AR—x> N R2-ANj% 47 Y v 2 L"Set one Curve” & #IR L 7,

« AJIMRhiNO B 2—FR— R MIBLIDOT, 2EHOL— LI —T EBRLET,

. “Sweep2Rail’m > AR—3> k S--AJJ&ALH 7 U 7 L"Set one Curve"Z 3R L £ 7,

. [FERIZ, BZ v a v I —7% Rhino B =—R—h ET®RIRLET,
B =T INENZENBRUNGBIREND &L 20D L—LIZiR > T2V —7 = ARER S

51X TT,
. “Offset’zt . 7R—x > ~ (Surface>Freeform> Offset) Z#F% v L RAIZ KT v /& K
v 7L ET,

. “Sweep2Rail’= > R—x > b S-tH /1% Offset” =2 > AR—F > b S-ATTERE L £,

« “NumberSlider=z > R—% 2 F 22X ¥ L NAIZRT v 7&Ky 7 LET,

« “Number Slider=z> R —3> FaE27 Vv 7 LTUTFEHRELET,

Name: Surface Offset

Slider Type: Floating Point

Lower Limit: 0.0

Upper Limit: 10.0

Value: 10.0

« “Number Slider’= > 7R —x > k Z"Surface Offset’=t > 7" —x > ~ D-HHIcHEHE L £17,
INT, AV =T 2 ZANnE, 102=y k (HDHWE, AT X —TREL
TPAEBEDMESY) « A7y hENTY—7 2 AMEREN TWAITT T,

. “Divide Surface” = > 7"—=x > I (Surface>Utility>Divide Surface) % 2 D% ¥ > /N &|Z
K72y 7& Fuvy 7 LET,

o O O O O
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“Sweep2Rail’ = > AR —>x o | S-H 7] & fe# D "Divide Surface” = 7R —x o k S-AIC
e LET,

ZZT, %@@2V~x%~7ixi;mﬁﬂwméﬂfwé@#ﬁﬁféiﬁo;
AUX. "Divide Surface”= > R—3 > MIHHRE SV TCWA, U Fh, V FRIOMEDS,
ENEI, "10"TEN D T,

FEARMZ, "Divide Surface” = > AR —x > MME, U HA, V FRICZENZER 10 #9205
BIL, w&IZ, Y—7 = X BT TR %éﬁibiﬁ‘

HLLb, TNTNDHEILI-TA4 o CREERT S L. —7 = ADOWNERN 72
WREZTH D S0 h—T"%2HDZ LN TEFET,
“Surface Offset”= > 7R—% > b S-HH /1%, "Divide Surface” = > R —x% > b S-ASITHE
weLET,

INT, LA 7y bani=V—7 = ARER SN E T,
“Number Slider”= > 7/KR—>* > L (Params>Special>Slide) %, 2 2% ¥ > /XX | KT
v & Ry 7 LET,
A)DO"Number Slider’= > R—x > ha A7 U v 27 LTUTFTEZRELET,

Name: U Divisions

Slider Type: Integer

Lower Limit: 0.0

Upper Limit: 100.0

Value: 15.0
% H ®"Number Slider’= > R—x > h&24527 Vv 7 LCUTEFHELET,

Name: V Divisions

Slider Type: Integer

Lower Limit: 0.0

Upper Limit: 100.0

Value: 25.0
‘U Division” 2 7 A #—% 2 ->®"Divide Surface” = L ik —% > b U-AJJICHEG L £
“V Division” 2 7 A #—% 2 ->®"Divide Surface” = > iR —x% > b V- A I8 L £,
2ODATA L =L, TNENDOY—T7 = ZAD UV FH~DO5EHE =2 bo—L LE
T, TNENOY—T = AN, FILEORA Y Naeffo TWETOT, TNENDR
AR, BICA T v 7 AFEFERFS>TWET, FidzI2, FEIZNEIOY—7
= A EDOHEIMUDY —7 = A LD N EERTHEAT S Z ENHEET,
“Line"=2 > i"—% >k (Curve> Primitive > Line) #% ¥ NRIZ KT v 7 & Ky
L%,
I #] D "Divide Surface” 2 > R —% > b P-lH 1% Line" =2 > iR —FR > b A-AJJITHEHe L
7,
2 % H »’Divide Surface”= > 7R —3x > s P-tH /)& Line" 2 iR —x% > b+ B- A JJIZ 85k
L%,

T, 2500 —7 = AW O GHEMICER SNV BEHREEEZ LD Z &Mk ET, &K
DAT 7T, BB S, TE2ER L, TOYREa ba— LT HEREITVE
7

“Pipe”= > 7"—x > I (Surface> Freeform > Pipe) %, ¥ L NRIZRT v 7 & Knm
v 7 LET,
“Line"=t AR—F > M1 EPipe’ 2 U AR—F% >k C-AICERE L £7,
“Number Slider”= > 7/ R—% > k (Params>Special>Slide) %, ¥ ¥ \RIZRT7 v 7
&Ky 7 LET,
A)DO"Number Slider’= > R—x > ha A7 U v 7 LTUTFTEZRELET,
o Name: Pipe Radius
o Slider Type: Floating Point
o Lower Limit: 0.0
o Upper Limit: 2.0

0O 0 0 00 DO O O 0 0O
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o Value: 0.75
« “Pipe Radius"* 7 A & —%"Pipe" 2 . 7R— % b R-ANTHHRE L £,
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11.2 Paneling Tools

BITE. McNeels 1L C"Paneling Tools.” 2\ 5 7° 7 7 A VN AB STV E T,
ZOTTT7AL0%, HLREOYAA N —Z2HEx bN/ch—7 = X RIZESI L TS Z &R
TEET,

Grasshopper % 7="Paneling Tools"® FETIERT 5 Z L D TE 2O Da R R—F 2 &
ALTHET,

IOFa— U TATE, A X —bavR—3x 2 bEFAL T —7 = A &2/Mo% L, £
BT 2arR—xxr FOEE - BEET 2T E2FO0ET,

“Paneling Tools"IZ DWW THI Y 72 WX PRt URL 2B L TS 72 &0y,
http://en.wiki.mcneel.com/default.aspx/McNeel/PanelingTools.html

TORMN, BRREDSFA N —ONNE— FEEOZ T —ZE ) 4 THGH EFRD KA
A =TT,

o ZORKERE R 512X, Paneling Tool.ghx # BV T 7230y,

d Pattern Geometry |
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ZDOGHEFRE AV 7 v FNBATHIZIE, X T =8OV —7 = ZAZAERT D 72 6 O Wik 73 B
TJ, Y—ATZ7A /5, Panel Tool base.3dm Z# BT 72 X0,
I, AODH—TWERH Y FFTOT, ZNEHHL TH—7 = ZZ{ERLET,

FP. 07 M —T7 2 XEEKT DS GH EENDIRD £ T,

“Curve”’ X7 A —% — (Params>Geometry>Curve) ¥ v U/ NA|Z KT v 7 & Fua v
TLET,
“‘Curve"XT A —H—% 57 Uy 7 L, a7/ AKNA=a2—"T"Set Multiple Curves” L
7,
AJI3Rhin0 DE 22— R—MIBo7H, 420N %Z, T2rO@RL TWnE E7,
%D, FHOBIRBEKD-726, "Enter's—%2M L £9°,
AIOFITHIT-72 L 912 24T, Rhino ® Y4 A U —% Grasshopper [ZEF L £
L7,
“Loft’= > 7R—+% > b (Surface > Freeform > Loft) #F% ¥ > NRICRT v /& Fa v~
L%,
“Curve”’X7 A —H —DH )1 E"Loft" 2 AR — R v b S-A TR L £,
H LI 2T, Loft'a v AR—x 2 N O-AJ1&2 7Y v/ F %L, Rhino® Loft 2~ K
WZHD L D7, Loft a~y ROMME AT a " inbsZ N gm0 ES, 22T
. OIMEZ R LET0, £4 7 araRksns B0 TL L ),

F7va AT 7 Grasshopper DA Z—7 =— A ZBWT, 1EfL7-a 7 h
— 7 2 AVIELWHRZAWNTWS0ZHEr 5 Z L idHkEEA, ZOMTA4T L
TliE, 7 M =72 2OFMBNAZ R Z EDRLFERE L TENLIERIC/ER S
NHENNFZNLVERNAlZEFWWTLENET, £ZC, "FlipParA—x hEEHLT, W
— 7 = ADEFT N KT D AT » T HRFRTET D, SRR RO 7 &
TWAEEIE, RICRET DFlip’a > R—3 > hOFSZHIBREL T 2S00,

“Flip"=2 > 7"R—% > b (Surface >/Utility > Flipt) 2% v > RRAIZ KT v 7 & Ky 7L
£95
“Loft’ 2 vl —F > b -1 & Flip? 2 v B—% v b S-AICEHEIL 9,
“Surface”’ X7 A —% — (Params>Geometry>Surface) Z¥ ¥ >/ NAIZ N7 v/ & N1
v 7 LET,
“Flip”=2 > AR —x > b S-ti )% "Surface”’ N7 A — % — T8kt L £ 7,
“Surface”’XT7 A —F—% 457V v/ L, 2T 7 A A=a—"T"Reparameterize’ %
IR ET,
ZORERTIE, =72 AD KA A 370"
(=7 = ZADKFZRT) DOHEED LR
’ﬁﬁ (’&“‘7:1:}@%1@%/7—_\"?—0 ) ZFEFo T Preview
FI, Z @’ﬁﬁ@i’fj““7 T AL TELRD £ Surf@ No Rurtime messages
FTOT, TIT, HNRNTA—F—ERZITV,
RAAL 205"ty FLET,
ZhiE, EWICEER AT v T, ZITH et kil Srfoce :
T A =R —ERE LgWnE, —T =% —

aif

Disconnect Al

Disconnect 3

L=

ELL oEIHREE A, e o
“DIVIde |nterva|2”:[ \\/714\09‘* \‘/ }\ (Scalar>/ Reparametetize
Interval > Divide Interval®) # % ¥ > /X Z|C R @ b

T & Fuy FLET,
D%, Y—7 = ANET A0 AR E
?6%\%753\3@ D i‘a—o
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“Divide Interval” =2 > R —F > b FANEL T NI Y w7 L, avT I AMA=a
—"Manage Interval® Collection”% &R L. "Interval® value manager’% .5 FiF£9,
“Interval® value manager’% A 7 2 7 B H BN Y £ O T, FEAORL L E T ) v
7 LET,
HIHE CIEA % — L OF%EIL, u:{0.0To 0.0}, v:{0.0To 0.0}& 72> T E T3,
ZITA VL= VO Z . U ST, VITIIZOW T, Eh20" 5719
HMENDHY £,
“U Domain”®, "U End"dfEi%z ., "1Z& 2 $7,
“V Domain”®. "V End"OfEi% ., "1z F9,

Interval® value manager l ? |&| ]
QO

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

4 ¥ E Misc

TypeDescription 2D numeric interval (domain

TypeName Interval?

Valid True

= Properties
Area 1

E U Domain
UEnd 1
UStart

E U Properties
IsIncreasing True
IsNomalized True
Length 1
Middle 0.5

E V Domain
VEnd
VStart

E V Properties
Isincreasing True
IsNomalized True
LE‘!'\QT“\ 1
Middle 0.5

0 -

ltems with waming or emor icons will Area

not be included in the final collection Signed area of 2D domain
because they do not represent valid

| values.

E
@

| ok || cancel |

“Interval® value manager’¥ A 7 1 773, EXO X HICEESNEZR D, "OK'RZ v %
70w LCHEELET, ZOMRNT, ~7 Ak — /L%, "Divide Interval” = 7K —
2V M EATIDE ZAIZFF S TN & A U Z— LM, U HH, V HFRICD
WT, ZENENO" MBI 7> TWND Z EBNgm £97,
“Number Slider”= > 7R—>x > | (Params>Special>Slider) % 2 2% v L /NR|Z KT v
& RFuy 7 LET,
A)DO"Number Slider’= > R—x > ha A7 UV v 7 LTUTFTEZRELET,

Name: U Interval

Slider Type: Integers

Lower Limit: 5.0

Upper Limit: 30.0

Value: 10.0
28 @ Number Slider’= > R—x > "aH27 Uy 27 LTUTERELET,
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o Name:V Interval

o Slider Type: Integers

o Lower Limit: 5.0

o Upper Limit: 30.0

o Value: 10.0

“U Interval’’XZ #* — % —%"Divide Interval® = > R—F > ks U- A TR L £4,

“V Interval’/3 7 A — % —%"Divide Interval” = > iR — 3% > b V- AT L £,
“Surface Box” = > 7h—% > b (Xform> Morph > Surface Box) % ¥ > /XAIZ KT v
& Fmy 7 LET,

“Surface”’X7 A — & —%"Surface Box"= > "R—3% > b S-ANITHRE L £,

“Divide Interval” = > 7R —* > k S-Hi 7% "Surface Box"=1 > iR— %> | D- A5
LET,

“Curve”/X T A —Hx—_ Loft'a »AR—x > b, "Surface”/XT A —X—% 57V v L
T, "Preview' x4 7IZLET,

INT, BTxIIUNVOAS = VEERZ T T T T T T T T T T T T T T T >
A X =L > T, FEEL., 100 f@IZHHEIL
FLiz, bEblix, 14— DL Y
&, 0BT Lz, &RIZ. UG, V5T
DA B =N EFNEI, 10 ITERE L.
100 flH D =— 2 It G A ER L £ L
oo ZOMEZEZT, BREIOHEZ = b
— T B ENHRET,

ZIT, VA A N = RE = DIERUITR Y
FT, ZOVFRAY = RE—=0F, B L
ME LT SNz, =7 = RZEB L
THEET S Z EAHkEE T, RhinoDE = —
N— h T, BMEHERT %5 Spandrel Panel < - _______

(AR Ry« 23xor) " "Mullion (ft(E810) " "Glazing (B 7 ) "2 % D

MMMV ET, ZO3DOVFA M) —EFHLTH—T7 =X RIZ7 7% — F&AERK
LET,

“Geometry”/~7 A — 4% — (Params>/Geometry> Geometry) =¥ ¥ ' /NRIZ KT v/
&Ry 7LET,
“Geometry”/ N7 A —4%—%4f 7 U v 7 L T"Set Multiple Geometries” % 3R L £,
Rhino £ = —74HR— MIANBKE-7-5, Rhino Lic4A 7Y =27 k. "Spandrel Panel (A
R RLL - o3xor) 0 "Mullion (fEFEEID ) ». "Glazing (Bx 4 7 A) "&RINL £7,
ZD 320D B-Rep IR LK -725, "Enter—% ML £,
“Bounding Box”=1 > 7R—x > b (Surface>Primitive>Bounding Box) %, & ¥ > /NA|Z
NIy 7& ey 7 LET,
“Geometry”/XZ A — % —Z%"Bounding Box"= . 7R— % > b C-AJITHEE L £,

Z Z T, "Bounding Box"= v AR—x v hEMHLZEEBIZ 2 oH0 £, £9. F
9¥Bounding Box”= »iR— % > NI, ZOVFA ) —=RF—2 D, mEERELE
ED

ZITIE EEONRY = LIMER L TOERAD T, BEEZHEETH 2 LIFIERIC
fETYT, LaLlaernb, b LIV AR EZa— L TRELELY & LD,

LIV LEELWTL X D,

Z ZTIE. & EIE#H A Bounding Box' 2 iR — R b A~D ANERE LET, FLT
IZ, "Bounding Box" = ' AR—x > F &R D, "BoxMorph”= > AR —x > h DZ i B-
Rep & L TEHT 202 6T9,
Bounding Box"= o AR—F > M U-ANZxat27 Y v 7 L, imBMEZ " True”l L £,

~———Spandrel Panel

A

Mullion

«——Glazing

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
)
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ZAUFEE R AT v 7 CT, ZOREIZE > T, "Bounding Box”=1 AR —x > ~E 3
DOBrep ATV b, —ODORy 7 AEERLET,
“Box" 1 > 7R—% > b (Surface>Analysis>Box) %, ¥+ > R KT v /& Ry
LET,
“Bounding Box"= > AR —x > | B-{{ /1%, "Box"2 ' ARN—F >k B-AJICHEE L £7,
“Box"2 > iR—x > bk Z-Hi 1%, "Surface Box" =t > iR— % >~ H-AJJICEEHE L £,
We're on the home stretch now.

“Box Morph” =2 > /R—x > K (Xform>Morph>Box Morph) %, ¥ > X|IZ KT v 7
& Rey7LET,
“Pattern Geometry”/XZ A — 4% —%"Box Morph”= > /K —% > k G-AFIC8HE L 7,
“Bounding Box” = > 7R — % > k B-tHi/1%"Box Morph”=1 > 7K —> > b R-AJJIZHE#E L
ESSaN
“Surface Box” = > AR—* > b+, B-tH/1%"Box Morph” = > AR—x > b T-A 28k L %
ED
“Surface Box"=2 > R—F > b&4H27 U v 27 LT, "Preview' a4 7IZLET,
REOEFRICOWTIHA LET, Fxid, "Box Morph”= U AR—3 > Mo, R —r v
ANV —=Z2ASL, InbEREENTZY—T7 =22 RIZZNODOPFA N —Da
E—A2fER L E L,

“Bounding Box"=t > iR—3 > ME, ZOEBDV AT ARSI L4 A MY —%IEE
LE LT

% L C’Surface Box"=1 »iR—% > ME, 2ODATA X —flEIC LD, $—T7 = 2%
100 (T EILE L, "

Box Morph"= " R—3% v NIRRT H U4 A M) —%, MipEILich—7 = A% X —
Ty hELT, LOBEER L THEREL X L,

TDH—TR, ATA L —lEEZ D LT, BRIMEENHETOTHRL TS
AN
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11.3 Surface Diagrid
AIOFIT, "Paneling Tools"OEFHKAMH LT, 77— eV —7 =2 FIZERT 2 HiEE5
WE Lz, ROFITIE, T—HXONEHFHALT, EOY—T7 A EZHLHXATES R Y »
Mg (IFA 770 v R) 2ERT 28EE2 70 E T,
%9, Surface Diagrid.3dm Z i\ T< 723\, Rhino Dt =2 —AR—F RiZ, I 7—Shic=

FALH=TNRHVET, TLTINER, v 7 M —7=20EREZERLET,

I ORISR A R 5121, Surface Diagrid.ghx Z B T< 72 &0,
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ZDOGHERE AV T v FNbLIED HITIE
“Curve”’N7 A —%— (Params>Geometry>Curve) % 2 2% ¥ NI ZRT7 v 7 & R
2y LTI,
o AIDOCurve” T A =X —47 V) 7 L Clnput Crvl” E AT A ZEHE LET,
« IRIZ, "Set One Curve” & &R L £,
e« RhiNO DE 2—FR—MNMIANBBYETDOT, 2KOI—TDIH0 1 RKEERL F7,
« 2F/EEHDCurve’/RT A—X—47 U w7 LTInput Crv2"E Z4RiTEZEE L ET,
« IRIZ. "Set One Curve” % &R L £,
« RhiNODE2—FR—NMIADBBEYETOT, 2RKOI—TDHHLOFED DA —7ER

ZLET,
e “Loft'=m v 7R—>x% > b (Surface > Freeform> Loft) Z#F% v L A CRT v /7 & Ku v~
LE7,

e “Input Crv1"/RF A —% —%  “Loft’=t L AR—FR > b S-ANTHERE L £ 9,
e RIZ'Shift F—"%H# L 727 57Input Crv2" /3T A — X —%"Loft’a » "AR—x > b S-A NI
e LET,
ZO#EET, Rhino B2 —R— bk EIZY—7 = AMER I N TN BHITTTT,
« “Surface”’x7 A —%— (Params > Geometry> Surface) # % ¥ /"X Z K7 v 7 & R
oy LET,
o ‘“Loft'zm v R—x> b L-tH /1%, Surface”’XT A —H — AJJIZHH L £,
. ‘“Divide Interval®= > 78— > I (Scalar>/ Interval > Divide Interval®) % % v > /3 Z(C
K7y 7&KKay 7 LET,
e DB [FER, 47L~7 = A %y Li?‘
INEATO T2DOIZiE, UM, VEMICEIT 8B EET 2 0E R H D £7°,
. “Surface”™’3F A — 5’ Z"Divide Interval® = /T~Z YR IANCESE L £,
« “Number Slider"/xZ 2 —%— (Params>Special>Numeric Slider) % % ¥ > /XX(Z K7
v & Ry 7 LET,
« “NumberSliderz > R—x%> b257 Vw7 LTUTFERTELET,
Name: Surface Division Number
Slider Type: Integers
Lower Limit: 0.0
Upper Limit: 20.0
Value: 12.0
.« EFLI-ATA X —%"Divide Interval®” = AR —F% 2 F D U KNV-A DI L 17,
« “Isotrim”= > AR—x > bk (Surface>/ Utility> Isotrim) Z#F ¥ > NR|IZ KT v 7 & Ka v
TLET,
. “Surface”’¥T A —XF—%"Isotrim”" = AR—F% >k S- AN L £,
. “Divide Interval® = ‘/Zﬁ’~7‘~‘/ ~ S-HH & Isotrim” = AR — % > b D-ASICHEE L £9,
. “Loft'arA—x bEHEZ U vT L, "Preview ‘&4 72 LET,
ATA B =L o TRIESNTMSE O R 2 5139 T3, "Divide Interval”’U
KO, V-ADZIEFRI U AT A X —RER SN TOVET O T, ZNENDHmO55E
BUIR T2 ET, 9 —DATA X —RIT A= —%FEL, TNEhDHN
DRESEa va—)Ld 52 L HA[FETT,
. “Brep”:l v AR—x> bk (Surface> Analysis > Brep) =¥ v L NRIZ KT v 7 & RKa v
TLET,
:0)3 VIR NI Brep ATVl baET oA AR, =y Y THAEOI
R LET, 22T 2N Lid, a—F—OROHBETY, ZOMEIZE-
THRBEI SN XA TEY RZY v ROMENREY £77,

o O O O O
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ASFETOGHERIZ, EMO LI 7, Faxld, h—7 = RAEZHMHEIL, MLV T
P —T 2 RIHRL . FNFNDOY—T 2 2D a—F—DEDOFEELZEF L, RORAT v
T, WEBEOKXATE R Uy MEEEZERT L7200, SOV A e T v 7 ALE

“Parameter Viewer /X7 A — % — (Params>Special > Parameter Viewer) % ¥ ¥ >/

A RT v 7& Ruy 7 LET,

“Brep” =1 > 7R—*x > b V- 1% "Parameter Viewer “/X7 X — X — |28t L £7,
“Parameter Viewer “|%, > U —#E 2R 5 DICKIZYE B £ T, 2 2 TOHIE,
144 DRARNH Y, TNENOKEELTA4ODT—F = M) =N 5D Z L &R
LTCWET, (Zofs, MinHlshi-Yy—7=A0a—F—KRA T
7, ) 'Listitem’z U AR—3 2 FEFEH LT, TNEND/RA, T RAEFHA,
T—HT N —EEETLZLICLET, £F. MRS —7 = XDl
N, ZERET, 1%EB, 2%HB, 3EH, 4BHICHTZD2DONEMBLENRDH Y 7,

Structure (Paths = 144)
path {0;0;0}
Pathe 000}

. C“Listltem’= > —x > K (Logic> List> List ltem) %# 45X ¥ U NRIZRT v 7&K
0y 7 LET,

« “Brep’zriR—x> b V-tH1%& 4 S0’List ltem”=a >R —% > b L-H B L £7,

. EWIOListltem’a AR —R 2 MNi-A1EAZ U v 7 L, "Set Integer’lZ"0" & % E L E

7

. 2FHO®'Listltem”a AR —x Ni-ANEH 7Y v 27 L, "Set Integer'iZ"1"# 5% E L F
7

. 3FZHDListltem”a L R—x MNi-ANEHZ Y v 27 L, "Set Integer'iZ"2"#i%E L F
7

. 4FHODListltem”a AR — MNi-ANEHZ Y v 27 L, "Set Integer'iZ"3"#i% & L £
7

144 DRANZENTEI, 4 ODT AT LEFFo TV D bIFTInG, IBEEICA VT
I AEREL, 42DV AT —HXEERLET,
o “Line’z i R—x> bk (Curve>Primitive> Line) %, 2 0% ¥ U NAIC KT v/ & K
v 7 LET,
o EAIOList ltem"z AR —F v MU A RYIOLine"a AR —F% 2~ AAAITHEE L E
S
« 3FHDListltem”= U AR—F% > M E IO Line” = R —F 2 b B-AITHEEE L
S
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. 2F/H®Listltem’z AR —3%2 M % 2 FB OLine” 2 AR —3% 2 b A-AN T B

LET,
. 4FBHOListltem’z AR —3%r M % 2 F B O'Line” 2 AR —3% 2k B- AT Bk
LET,
ZOWRET, #ATEY FEOFEEDL LT A MR SN TWDONRR XS
[ES B G
« “Pipe"z R —x> b (Surface>Freeform> Pipe) 2% ¥ L NRAIZ KT v /& K v/
LET,

o PIOLine"a IR —3 2 M & Pipe’a AR —3 > b C-ATNCEEE L £,

o ShiftF—%MLARNS, 2FH D Line"2 o R—%> M % Pipe’2 R —x> b C-
ATNTHE e L E T

« “Number Slider"/xZ 2 —%— (Params>Special>Numeric Slider) % % ¥ > /XX(Z K7
w7 & Fa vy 7 LET,

«  “Number Slder= > R"—3> b 2527V v 7 LTUTEXELET,

Name: Pipe Radius

Slider Type: Floating Point

Lower Limit: 0.0

Upper Limit: 1.0

Value: 0.05

« “Pipe Radius"* 7 A ¥ —% Pipe"a > iR—3 > b R-ADIZCE L £,

« “4Point Surface”= > A"—>x > | (Surface>Freeform> Point Surface) %, ©% v /3
A RT v 7& Fuy 7 LET,

o  IXWHID'List tem” = L AR—x > b /)& "4Point Surface” =1 > iR—% > b A- A I B

O O O O O

LET,

o 2% H®List ltem”= > R —x > hH 1% 4Point Surface” = > AR — 31 > b B- A FJIZ 85
LET,

« 3 %HD List ltem”= > 7R—x > M1 %&"4Point Surface” =2 > iR — % > b C- AT HEH¢
LET,

o 4FH D List ltem” = R —x > M1 %&"4Point Surface” =2 > iR — % > b D- A JIC ¢
LET,

Structure (Paths = 1443)
path (0;0;0} (N = 4)

d path {0;0;1}

~path {0;0

Pipe Radius Aot

00.0481 )
////AIA/J///J/////////I//I/////h

b7 uv A TEFEOL IR GHERENTE TWAIXT TY,
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TOGHERHRIT. FoLrRy v I AY—T7=2 A FICbHEATEXETOT, ZYOa 7 M h—
T A L VEMERIRR RO —T s 2 cEE T, L TL RN,
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11.4 Uneven Surface Diagrid

AIOFIT, WERXATEY R U v NE&EICY—7 = A& 5E8T 5 HiEEFO0NE L,

A TEYRZY v &L, BERAN—AL =V EB 2 b, WEICGESNE L,
722 ZClX, "Graph Mapper'=z > AR—x > b & fioa R R—x> M LT, SHIREZH
FTHZEICED, ¥A4TE R v FiEEORRGIHET 2 HiEEFRET,

ZOF 2— U TITIE, 11.3 [FE#£IC, Surface Diagrid.3dm i L9 0T, BEICHEEZR
ATy FEEORERZMER SN TS Z & EENWET,

TR, ZOBD GH EFTY 23, 11.3 @ Surface Diagrid.ghx |21 %, ROz R —32 K
DERSY ZBI L ET,

I ZORKRER A, #5121% Uneven Surface Diagrid.ghx Z B T< 72 &0y,

___________________________

P e
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RTOFITIL, "Isotrim” = > 7R— % > k %"Divide Interval’ = > 7R —3 > MIEEHE L TOE L7223, 2
ITE, FF o EN T E DD ET,

. ‘lsotrim’a AR —% > bDD-AJjEAHZ Y v 7 L, “Disconnect All'Z3#®IR L F9°, =
D%, KODOHF LW R—3x > MEBINT2Z L2850 T, “sotrim” = U 7R — %
VNS, FOaVE—RY MY U NZAOLEFEICBEI LT, A— R E R L
TEBLERWTLE D, .

e ‘“Int'mAR—>x2 |k (Scalar/interval/interval) %

XY oNACN Ty 7 & Fuy 7 LET,

. Version 6.0059 TlXZda R —x> M,
“Dom”=1 . 7R—* > I (Scalar/Domain/Domain?
Component ) ([ZZEEINTWET,

« "Divide Interva’= > A R—3 > F D, S-H A%, “Int’
avR—x%r bk (Dom'z > AR—%2 k) OII-AH
W L E T,

« “Graph Mapper’ /X7 A —4% —
(Params/Special/Graph Mapper) % & ¥ > /3 Z|Z
NI 7&RRuy7LET,

e “Int’zrAR—F2k (Dom’=AR—F% 2 k) @ UO-Hi7]%“Graph Mapper’/ X5 A —#
—HERE L E T,

« V7 MXF—ZEMLARNL, UL-HJ1E“Graph Mapper' /37 A —# —#zkt L £,

« “Graph Mapper"’X7 A —Z—ETCxURELHI ) v L, VI 744 T2 RRLET,
Z ZTlL, "Bezier¥ A &ML E9, "Bezier'X A DT T 7 %, "Bezier'/\» Kb
EBENTH LT T 7 ORENHKET, ZOEEET O FEHIL, "Divide Interval”
TR —FR Y MZE > THEIZHEENTWD UVIEDOSEI ORIMEZ wmET 2720 T
T, ZO—EOBEHGE T UEOEE ., “Graph Mapper /X7 A — % — |2 S, UM
WEn, 77 71k THERSNET,

« “ListLength’= > 7" —> > | (Logic/List/List Length) ZF% ¥ L NRIZRT v 7 & K m
v 7 LET,

e “Int'zaAR—%rk (Dom'= AR —3 2 k) O UL-H )% List Length"= > AR —x >
D L- AN L E T,

« “Split List"= > 7R—>x > I (Logic/List/Split List) # X%+ > NRIZ KT v 7 & Fry 7L
£9

« “Graph Mapper'/X7 A —%—H 1% “Split List"= > R—% > FD L-ATNTEHEHE L7,

« ‘ListLength"zr > R—x > b L-H 1%, “Split List" = > R —F% > b D i- A HEE L
£9

e “Int"zR—3% b (Scalar/interval/interval 2d) ¥ v > RNAIC R T v /& K v
LE4, . Version 6.0059 TiXZ Dz R—*%> M, “Dom? =2 o R—F o b
(Scalar/Domain/Domain?) [ZZEH S CTWET,

« “SplitList'z > R—%> D A-HH%E, “Int"a R =%+ (“Dom? =2 iR—F 2 1)
D UO- AT L 9,

. [AFRIZ SplitList'= > AR—x > hD B-tH /1%, “Int"a v HRK—x 2k (“Dom” =2 7R —%
> R) OUL-ATITERE L ET,

e ‘Itz rAR—xr b (Dom’= v AR—3%2 k) OVO-tHh, VIt HE, ‘It = R —x
Yk (‘Dom” =R —F%2 k) OVO-AF, VIANIZERENEHLET, “Graph
“Graph Mapper’’3J A —4 —|Zi%, “Int'2 > R—3% > b (Dom’= R —F> k) D UO
EULHNIDOU A SRS THWETND, £ 2200V A NMIETHENH D 77,
BTO UED, “Graph Mapper'/3T7 A —& —ZEfi S TWE T2 5, "Divide” = 7R
—3 v N THEHYEI SN UfEIE, "Bezier¥ 4 7O —7 7T, Mgz =2y hu—L7 5

99
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@ I

Divide Interval®

(=]
-

Interval

Interval Components
Interval®

Interval®

Interval®* Components

Interval®* Components
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ZENHkRET, VOKOVLI AL, FOEE, Int"a R —x 2 b (“Dom? = 7R
— %2 k) O VO KO VL ADIZEGESNTWETO T, SEIOMBITYSED £ £ T,

VIEDOZENZEI L TH, [ L X 5 I12“Graph Mapper’ /87 x — X2 —Z8#i9 5 Z & TH
Rz ha—) L &{T 9 FNRAEETT,
“Int"a L R—F% 2 b (‘Dom? 2R —% 2 k) O S1ZE, lsotrim’ o AR — R v M TR
L9, ZHLEO GHEFIL, 1833 LR LU TTDT, FRICE A 7T MEED 7Y
RAMER S NE T, L EO—EHOBIET, THROX I RERNPHK ER > TWAHITT TT,
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EF1 Scripting */+

GH DOFgBEIX, Scriting = > R—3 > FZH L TVB DotNET & L%, CH/ 1/ T LASFET
I—FT 4 TTHIETIRET S Z ERHkRET,

FREREANZIZE HIZEL OFEN T R— &0 LOVER A,
a—HP—NENEa—RNF, FI9ATFT T L— NRICAAF I v 7 IZER S, DotNet 7 L— A
T—I BB L TWD CLR /A T —|2 8- T, TRy 7ViZary frasnETd,

Ty TVIFarta—2—0AE Y — FICFEEL. Rhino NEETAROEIRINSHITH D
A,

GH @ Script 2 > /R —3> h X, RhiNnODOtNET SDK D7 T AL T 7> 7 v a ~DT 7 & A% Ff
STWET, TNHDI TART 77 aid, 7774 UBFE D Rhino @ Plug-in 2 E/L R
THHDERLEDTY,

FEDE Z A, GHIZRhino D7 Z 7 A TV, DOtNET plug-in BMEH L TN D ZiH D
Scripting 2> R —R > MZT 7 EBATH-00 LD L2 FUSDK Z#FEHLTa—T 17 &R
T £7,

farl, Script 2V AR —F 2 MEHHTHIMLERHLDOTL L HIN?

bOLFD I — AL, Script 2 AR —Ry MIME L L2V d LILER A,

RSO MERH D D1F, GH 2R —F3 > hTHAR— b I TORUVREEN M B 72455 T,
HOLWE, 777 2NVD XD REEHEE AT 55510 EIT R D £,

AZE(|X Grasshopper 73 VB DotNET 7'1 77 AFEEIZHW T Scripting 2 R —3R > &, YD X
INAEH T 2 NOMEDHEFEIT L ET,

BOIE, Script 2V R—F 2 FDA L H—T = —AITB LT, WIT VB DOtNET EFEICOW T H
IZHBI L. & BICKROFTIE, Rhino DOtNET SDK O, YA A R =2 F A, 2—F 1 UF 4 —
BEUC O\ T, RBICFINT LR OHHIEAZ Y 2 P LET,
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Scripting 1> 5% — 7 = — X
13.1 Script = > "R—% >

VB DotNet Script = > R—F > MM, "Logic’# 7iZdH Y 9, BIfE, 220 Script 2> R —F >k
2N E£9, —olE Visual Basic TH 9 —21% C#. T, FERMIZIFMD Script =2 > R—x% > k
MY AR— b EINHIETTT,

Script 2V AR —F > b X v U ARRCHETHICIE, TA a2 A=ma—nb5F ¥ U RNRAIZ KT
v 7 & Fay 7P LET,

Cutput string for debugging
and compiling messages

Input pararmeters

Clutput parameters
script return vlue(s)

|

Script 2 AR—3 > hOFIHRETIE, TN 2 > O AN EFEL T, 22— — 386/, 4
A7, ZELTCAMNOREEETHENHFKET,

X:1FEHDAIIT, object DX A 71X, generic # A 7" T7,
Y: 2% HDAJIT, object DX A 71X, generic # A 7 T9,
Out: 2 RNANLTEAvE—VELFELTHALET,
A e LTERENDETT,

13.2 AJj/RNT A —H —

WIHEUECIX, X E YD 2ODATINNTA—F —NERINTWNET, RTIA—F—LERELTD,
HIBR, HAHWVTBIML, A4 7E2EH0 Y TEHELHKET, v~V RAZAN T A—F—|ZEX,
FIZ Vw7 3bHE ROA=a—RNHNLET,

NI A= =% FHI7 Vw7 LUTARERRHRET,

Run time message: =7 — A v — U L BERFRINET,

Disconnect and Disconnect All. fiti®> GH = L AR —x o FaldE, RS kR E 3,
Flatten: U 2 MEFIE R %2, 11TOESIERICEBR L £,

102 For plugin version 0.6.0007



o List AJyZU AL (%)) &L TERZLET,

e Type hint: AJj/NT7 A —Z —OHHUEIX, —KIR" ATV =7 NEZ A TITRES LT
9, a—F&, KORMIZTH0IE, A T7ZRBELET, "On"THEL XA
X OpenNURBS O ¥ 1 &K L ET,

¥
d = Dut l@ Mo Runkime messages
‘ Disconnect Al
q Y . A Disconneck L4
] Flatten
L right mousze click

List

| Type hirt » | No hint

@ Help... Boolzan
Integer

Base types Poutie
| Skring

DrateTime
Color
On3dPaoink
On3dvectar
OnPlane
OnInterval
CnsFarm

OpenNURBS types onLine
OnCircle
ondre
CniCurye
OnSurface
OnBrep
OnMesh

AIRTA—=Z =X, A aryR—3 A =a—nbbiEETHENRET, avFR—x
YhowREE v URATHZ Y v 7358 AMDOFEMB RS Z LN TEET, ZDOA=a
— % LC, "Input Manager ZBi &, FXODO X HIT/RT A —X—DARIOEFE, BN, HIbkR%E
THZENHERET,

I ; Scripting D7 7> 7 v arDEL (AINTA—F—LZDXAT) I, TOA=2—TL
DETEHSRETA, EBRICY —ADORERIL, 7772 a v ORT 4 —FERHKET I, N
TA—HF—FEETHZ EiakETA,
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X

out

O
W
W

YE

Preview

Runtime warnings

Shortest lisk
Longest lisk

Cross reference

Edit Source...

Input Manager

o

Ckput Manager

Inpuks x

Inpuk: v

n:lmnge parameters names

Variable Parameters [$_<|

ar T 10
ab 0

delete parametel

add new parameter

Ckpuk: out
Ouktpuk: A

? | %

ok ” Cancel l

Help...
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133 )T A—=H—

[FERIC, AA L arR—F A =a—TEZDOHNRRVEEZERT DI ENHRES, AT
NG A =5 — LB ) HINZIFZ A TR L EH A

ENBIE— ATV 27 M EBE LTERSN, XA TSI EERLET,
FIX1Z"Output Manager’iZ & 5 H /B E DA A — T,

& Out/ T A= —FHIBRT A ENR Mk EFA, Z2E, TAAY THOUTFRINRF RS NE

B
out l)
y . locked parameter

. Prewview Clh'lllg& parameters names

C) Runtime warnings F

11" Shortest list Vi riable Parameters

Longest lisk

W Cross reference

Edit Source...

delete parameter

Input Manager

Ckput Manager I— —

add new parameter

Input: x 9 | B | 0
Inpuk: v 3
Cukput: ouk b 0k ” Cancel ]
Ouktpuk: A k
I@ Help...
105
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134714 Ryl T8y 715

HHMECout” L4 o174 v Rwllid, T3y Z7OE#RBRERINET,
2, arof T —tEER Y X N ENET,

=P —Ta— FNTT NNy T~ NTTH0Ifia 7Y > b9 52 ERHKET,
I— RPNIELLFEHTEINRNWEE a XA A vV ERRSGATLIZEZN,

h

ouk

@ Mo Runtime messages

o Help. ..

“Panel’’N\T A =4 —7%  HNN\TA=F=ITHHTH LI Tar A ROA =L,
BhaEE, WOENHRET,

Ho data was collected..
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13.5 Script = > R —% > kD

Script 2> AR —3 > b ZBAIZIE, 2 AR—F bOFREE X TVI U w7 FT B, ALy
R—F > b A==—D"Edit Source...” ZER L E 7,
Script 2 R—F > I, 4 0D RR=YNHIERRENE T,

A: Imports

B: Grasshopper_Custom_Script class.

C: Microsoft developer network help on VB.NET ~®D U 7

D: Z DT F = v 7 & AN D Lo Scripting =2 > AR—3 > hERET D L5 4 X —0/ME
SNFET, B Script 2> AR —F > FEFRIRFIZHNTEBE-WEGEEIR, T2y IRy 7 2%
LTBEET,

X out ])
‘ chouble click
y A D

A

Clazs Grasshopper Custom Script Ea

Sub Bunfecript (ByVal x L=z Ohject, EBvyvWal v Az Chiject)
P gyour coder

VY g your code-
End 2ub

End Cla=s

WE.NET on MSDN | C D

=

A: Imports

Import (%, ==— FTHEMAT L4 Y X~ T,

Z O KEBSrE,. DotNET system imports  CT9°72% Rhino O"dI’ b fFE L £ 7,

Z 1B IE"RMA @ openNURBS” & "RMA.Rhino” T4, ZHuH1d, £ TP Rhino A A MU — (%
fEH) La—T4 V7 1—z2@HEd, FLCGHOERDOZA T THHY £7,
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ScriptEditor

Imports Systeml

Imports System. IO

Imports Systet. Drawing

Imports Systew. Drawing. DrawingZD
Imports Systewm.Reflection

Imports System.Collections

Imports Systewm.Collections.Generic
Iwports Microsoft.VisualBasic

Imports RMA, OpenlTTRES
Imwports RMA.Rhino
Imports Grasshopper.Kernel. Types

Class Grasshopper Custom Script

VE.NET an MSDN &l

B: Grasshopper_Custom_Script 7 7 X

Grasshopper_Custom_Script 7 7 A1Z 3 DD/ 3— bk S E T,

ScriptEditor,

Cla=s Grasshopper Custom 3cript

#Region "members'T 1
Priwvate app iz MRhinoldpp
Frivate doc As MRhinoDoo

FPubhlic A L= System.Chject
#End Region

Sub Bun3ecript (ByWal x L= COhject, ByVWal v A=z Chiject)

YUY gwour coder 2
VY g your code-
End Suhb
#Region "Additional methods and Type declarations'™ 3

#End Region
End Class

WELNET on MSDN &l

1. Members (A /3—) : AU RXR— 32 5O EZEL E4, —Di% Rhino ®EHAED Rhino
TV r—ay (app) T, bHI—DNET7 7T 477 K¥ = A2 (doc) T9, Rhino
T7Vlr—vare Ry Ay ME, Rinox—7 4 V7 4 —Z2H L CERE, 778X
T5HZENHRET, A —fEEL. Script BERED . B Y A Script BERE D H HE &
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LFET, BOMEIZ, — BRI AT LAZA T T, a—W—13 20X A TEEETHZ LN
TEEH A,

2. RunScript: Z OGN a— RaEBOEREIEL 720 £7,

3. Additional methods and type declarations: i BIFERERC Y A 7' A5k T 5 @ipr & 720 £,

LIFOFNE RF 2 A2 b OMRIFFRZET 78 AT 5 2 DOIFEICET 59 7T,
BAIOFNIEL RF 2 A b Script 20 R—3% 2 M X > TER L., 2% H DFIE RhUtI (Rhino
Utility Functions, Rhino ®=~—7 1 U7 ¢ —fERE) A L7z 6 D TY,

TR ELZLE NI R=I27 ) U M LEEA. EBOLLREICHAERIZRY £,
FIZZOBIOFTIE, 2 >2OHIJ1(MyOutputl, & myOutput2)23& v, Script 7 7 A D H
@, "members"fEl Ttk S TWET,

0. doc_ibsoluteTolerance() = 0.01
1. BhUtil Bhinolpp ().Activeloc (). ibsoluteTolerance(}=0.01

out
My Outpun
Mylnput2 My Qutput2

Mylnput1

Class Grasshopper Custom Script
#Region "members™
Friwvate app Az MEhinokpp
Friwvate doc iLs MERhinolDoc

Fubhlic Myoutpul, HyOutput: Az System.Chject
#End Region

Sulk BunZcript (Evyval HylInputl Az Chiject, EByval HMylInputzZ Az Chject)
YU wwour coder
Iim tol As Double

tol = doc.lbsoluteTolerance ()
Frint (" doc.ibsoluteTolerance (] = " & tol)

tol = BhUTtil.Bhinodpp i) .Aoctiveloc () . AbsoluteTolerancel)
FPrint ("™ BhULil.Bhinodpp() .Lctiveloo () . AbsoluteTolerance()l=" & tol)

VY gfyour coder
End ZSub
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K Visual Basic DotNET
141 1> haX s ay

VB.INETICBAL ClEA v Z—F >y P TELFENENTWET DO T, 22 TIINEREH OB %
BUZERBA L £,

142 = XA b

A—T 4 TP a R FERPRDIRY 2 <R 2 FAHERE L £,

BxlZa—T 47 LebDIZ L TECIZERS, ERVTLEVET,

VBINETHTOa—7 1 7O, 7TARA M7 ¢ UEOEFNTa A > b & LTHfES = 28
AIVDHRITIR Y £H8 A,

14.3 %%

BEHIT =2 2GhbDEtEZONTET, BEDIEHOY A RIENOENNETDHT —X DX A
FIZL > THEALY F9,

Bl ZIX, int32 DEFIIAETY LIZ32 8y MERL, BEOLAFNZZ T T O4HIE LTTHI
nEJ,

—E BENERINDEEVOa—RNTIarTrhoar s oV EEEL L TREBELE
7,

PLTIZint32 Z A4 ZO"X L WEEIND 2 T F F-IIE OB A"10" & B3 L. WIZ, B LV ME"20”
HiERR LBt
ZDXHICLTVBDOINET TflEHENE T,

Dim x as Int32 =10

x =20

LT —fRANCHE S s 2 A4 7 T7,

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

WO GH X, 3 2OEHAEMEH L TWET,
x: 2 — R CHE S5 BB DK
y:BAEA~DATIEE L TiE LN D BEEE DL
A DB
CITHREBEDEE =T 4 Ik o THAYA  R—=IZF Y F LTV ET,
AT U E L7223, WERCIBEZ o T D DERT D Z LT Ny JIZBR L THEZ T,
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Following are ¥ and x values:
20
10
30

E
Inomon

Subh Buniecript (BEyWal v As Integer)
'Print wvariakbles wvalues
Print ("Following are v and x wvalues:'™)

'"Print input wvalue [v)
Print("yw = " & ¥

'Declare x & an integer wvariable
Dim x As int3iZz = 10

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

'Jet X wvalue to he whatever was there plus input v
¥ =X+ v
Print ("= = "™ & =)

'Aszign X to output

A = x
End 3Sub

BEMOH HEHA ZE VY THZLIZL Y a— FRRFEAG LD, oOT Ny IRRIIT2F
T, ZTOET, W O0Da—5 4 TDEZFEToTWnEEL LI,

14.4 Arrays and Lists  (fidsl & U 2 )

VB.NET IZBWT, BAIEZEFRKT D HIEDR N O0nH Y £77,

BNV A R EHRTHELAA T IV ZICTHZELAHETT, BANE 1Rk, b LITZR

TLOBRSNRRET, BANDY A X ZA T Iy 7 RSN K-> TERT L LN TEE T,
b LFEANCESZERZ OB 30> TWNED THIULTRLD LI I A AZEFS LET,

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}}

VB.NET CTIFAINL0" A HAEL LET, - T, BIIDOY A XE2"9" L LA, BFE 10 Eo
BREFOFIZRV 3, RIUELIZRCEINCOEH SNLET,
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1 RTESNDOSGE, FTLWI A ML TROEIIICESTTHZ LMKk, £D U X MIEHEABNT
DT ENHRET,

Element (0) = 10

Elementi(l}) = Z0

Dim myList As Hew List(Of Integer) Element (2} = 30

Fori Az Integer =1 To 10 Element (3} = 40

myList Addi10 * 1) Element (4} = 50
Prirt("Elermert™ &i-1 & ™1 =" & myList(i - 10 Element (5} = &0 p

Mexd &. Element (&) = 70

T. Element(7) = B0

2. Elementi(2) = 50

5. Element(3) = 100

FANSNZEHN OV A NEHEHLTEA T v 7 Rk 2 ED FRHKE T,
PIFE, B0 a—7 4 7 0HITT,

Dim miyList As Hew ArrayList{)

Dirm myRowe1 {3 As Double = {20.1,211,22.1 231} o R is (U5 1= =0l

Dirm mmyRowe2() As Integer = {30 31 32 33 34} 1. Element{1l,4) 34 )
Dim myRow3() &s String = {"ABC", "DEF"} 2. Element (2,0} = RBC

Dim myList As Hew ArrayList(}

Dim myRow! &5 Mew List] Of Double )

My Rowe Add(20.1): MyRow Add(21 17 MyRow! Add(22.1) MyRowl Sdd(23.1) 0. Element{0,1) = 21.1

Ditn myRowe? &3 Mewy List] Of Integer ) 1. Element (1,4} 34

By ROW 2. A(30) MyRow2. Sdc31 ) MyRow2. Acdc32); MyRow2 Add(33) MyRow?2 Add(34) S L - )]
Dim myRaw3 As Mew List( Of String ) N ET=TEE
MyRowe 3. Add("ABC"): MyRow 3. Add("DEF")

Dim myList As Hew List{Of Object)

Dim myRow! Az Mew List{ Of Double )

MyRow! Addi20 1) MyRow 1 Add(21 1) MyRow! Add(22.1) MyRowd Addr23.1) 0. Elementi0, 1] = 21.1

Dim myRow? A3 Mew List] Of Integer ) ) R

MyRow2 AddC30): MyRow2 Add(31): MyRow2 Add(32) MyRow?2 Add(33): MyRow2 Addr34) daklenenbllolanmsd

Dim myRow3 & Mewy Listt Of String ) 2. Element(2,0) = ABC
WyRowe3 Acddr" BC": MyRows Add("DEF")

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

Dirm myRowe! A Mewy List( Of Integer ) Element(0,1) = 21

MyRovee! Acd200 MyRovel Adcdi21): hyRowd Add(22) MyRow ! Add(23)
Dim myRow?2 Az Mewy List{ Of Integer )
MyRowe2 Acd{ 300 MyRowve2 Adc{31): MyRow 2 Add(32) MyRow 2 Add(33) MyRowe2 Add(34)

. Element(l,4) 34

Add Lists and Print: myList.Add(myRow1)
myList.Add{myRow2)
myList. Add{myRow3)

Print{"Element{0,1) = " & myList(0}{1})
Print{"Element{1,4) = " & myList{1){4})
Print{"Element{2,0) = " & myList{2){0})
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14.5 Operators (AL —% — : [HE 1)

VB.NET T, BEICHHAARDEE S NEHHAE SN TWET, HE AT —2ULEOART K
EMEL £,
TR — Ay 7oA XL —% —T7,

Type Operator | Description
X A NER HOIPEREIROLITHRVIBELETEDLDED
* FeF
/ BRE
\ BREZITV., B ZIRT,
Mod 4=
+ I
- A
R HEF = FEARRZRRALER # :a=b
o= BEMZRRNLIR fil:a=ar b
= HEMZRARNLER fil:a=a*b
I= BAMZRMRALE f#:a=alb
\= BAMZRMRALE ] a=a\b
= HEMZRRNLIR il :a=a+b
i HEMZRARANLER ] :a=a-b
&= BAMZRMRALE f#l:a=a&b
PR < ~E D /hI
<= ~E DI DDEL
> ~EHDREWN
>= ~E D REVMELN
= LW
<> FELL W
SO LA T R & CFFN A ERE T S
¥ + SRR A 5
A PR T And i P
Not BE
Or BN (FE721%)
Xor At R ER AT
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14.6 Conditional Statements  (f{#130)

N SCZ R U CHRIFIZE S bDOREIT A FEITT 52 ERHRET,
FESCTIE & A EDLGE ., P DORITSGMNE . £ L TThen"DRIEITT 53— Ko7 vy 7 %
TBE L7220 %7,

WX TTDXT—p X2 fCTRT T B35561%, End If X/TL 25D EHA
Ifx<yThenx=x+y
TTIHEENE 22 5502, 2 — 72 2 &/ T X5 72002 End If XZIZ0 0 3T,
If x <y Then

X=X+y
End If

Else ISCEEAT 2 & RIHCS THE B RVEAC SV THEITT 53— FOT 1y 7 A ST
AHKE T,

If x <y Then
X=X+y

Else If x >y Then
X=X-Yy

Else
X = 2*X

End If

F7-"Select Case” L& fEH L C. FMHDEIZHES T, e THFETTHa— Ko7 a v 7 ZiRE
THHENHEET,

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

14.7 Loops (/L — /L)

N—TEFEHTDHZEIZEYD, ZONV—TFK a2z TETa—Rrny 7 280K LI TIE
HENPHKET,

=TI N L DN R RO NLV—TINHF Y £97,

T, LRI ENTWE 200X A4 TEBILET,

“For ... Next” /L —~7
“For .... Next /L — 7" 3R b B EHEIN D V—7T, LFO X9 & B £,
For < 4 > 7 v 7 2 = BithiE> To <& T fli> [Step <HilFE>]

S U DMGE Y

[ V=T NTIAT SN D 5MX]
[ExitFor] 'w# 7> =0 n—7a57

[ o4t

[ Continue For ] ‘G IR —TDETERF 7T S
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[l o> 23]

‘For loop body ends here (just before the "Next”)

'Next means: go back to the start of the for loop to check if index has passed end_value
‘If index passed end_value, then exit loop and execute statements following "Next”
'‘Otherwise, increment the index by “step_value”

Next
2By

ROBNIEHNFEA S LB 4 2. Loop L&Al LTI L7 T,

GiTrH DESNE Z

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

places_list.Add( “Beijing" )

Ve—Z Do T 2 X

Dim i As Integer

Dim place As String

Dim count As Integer = places_list.Count()

V—"8"0"0 5450, BISIDE > H-1 L /=FFFE TH— 75T, = DR TITASIDFE /T, 3 16T,
REDII) O+ 7 2 22, 27)
For i=0 To count-1
place = places_list(i)
Print( place )
Next

For~Next L& L CTA > 7 v 7 ZR&EHT 52 & BAT —2 20k LH T %
TLEDBHKRET, TORMXTERE FTROL I ICEZET Z L HRET,

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” /. —~°
“While ... End While” v — 7" HiigI<< fEH S D0 —7"TF,
ZON—T OEILTRRO@EY T,

While < 25040 B4 >

‘While loop body starts here
(V=T DR TIITENDESX]

[ Exit While ] '‘Optional to exit the loop

[floE 53]

[ Continue While ] ‘optional to skip executing the remaining of the loop statements.
[flo & 53]

‘While loop body ends here
'Go back to the start of the loop to check if the condition is still true, then execute the body
‘If condition not true, then exit loop and execute statements following “"End While”
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End While
[V—T7OROES]

LUFRN—7 X2 LT2f) T,

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
place = places_list(i)
Print( place )
i=i+1

End While
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148 L —7 DO A |

FA RSN A—T LI, ZO body NESIZHION—T EROLDTY,

BIZIX7 Vv ROFER S D5E. TNENOEE Y A DL DHGE, FA NS —"7%
O MENRH Y 9, ROFNE 1 RITEIIO K#E A . 2 RooESIDOREFES Y v RICE#RT 5 HIET
T WIZE 7Y » RO EE RS ET,

- — o
| { }

x x X {concatinated rows)
B * x H— 7
d Create Erid b
o | | Egte by
B ® »® H—
x x X

®oor o o

Z D script [ L 2 2OFEG N B £,
1 Rothddl % 2 otEI(27 Y » RIS #
7V RNBIEFOR R E RO 5,
ELLDEEE, V=T DOFRA MMM LET,
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L1

L1

Sulh Bundcript (ByWVal Pts As List(0f On3dPoint) . ByWal G353 As Integer)

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

Iim i Az Integer
Iim j Az Integer

'Hezted loop to covert 1D array to 2D grid

—For 1 = 0 To Pta.Count(] - 1 3tep &3
'Declare a row of points
Dim Row Az New List[ Of On3idPoint )
—For 3 =1 To i + G35 - 1
L2 'Get a reference od the point
Dim pt As OnsdPoint
pt = Pt=s(])
"Add point to the row
Fow, add (pt)
—Hext
"Add row to the grid
Grid.idd(Row)
—HNext

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

—For i = 1 To Grid.Count() - 1
'Get first and second rows
Dim Rowd L=z List( Of On3idPoint )
Rowl = Grid(i - 1)
Dim Rowl A=z List|
Rowl = Gridi(i)

Of On3idPoint )

For j = 1 To RowO.Counti)] - 1
Dim mwid pt As New OnidPoint
wmid pt = [(Rowl(j-1) + FowO(j)
wmid points. Add (mid pt)

Hext

L2
+ Rowlij- 1)

+ Rowili(i))

do4

—Next

"Azzign mid point to output
MPF = mid points
End 3Suhb
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149 Sub 7= > — % & Function 7o > —2 %

RunScript (T4 T® Script 2> R—% > FMERTHAAL T 77 v a T,
TR Grasshopper (2317 % Script = >R — 3 > h OPIHIRRE T,

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

Sub... End Sub: Z O[T, a— FBRFETINET,
“RunScript”: Sub 7' 1 o — 2 % DA HEITY,

“G) RIS, ARG A= BRI NET,
“ByVal x As Object,...”: AJJ/XT7 A —X —EFTT,

ETNENDATNTA—=F =T TREERT DLENDH Y £7,

e ByReforByVal: X7 X —%—2 fizS+4 25 (ByRef) 7>, #fE (Byval) m&IEEL
£,

o NI A—H—DAH]

o “AS” XF—U—RTNIRA—Z—DEATEHEELET,

Grasshopper @ RunScript sub 27—k 2 > kDO AJj/NT A =& —OOH LidHfE (ByVal F—
T—pR) &0 T,

INBIE, RPUIDOASTI O —ThHY, ZNH% Script N TAFE L THZOEF IS N EH
Ao

L22L, ScriptNTsub 77> 73 aZEBMLTERL, £ZTRITIA—=FZ—DFFOHLIZ
(ByRef) % f57ET 5 Z L IXAIRETT,

NI A=H—=ZBRTIFOHTZ L7 7 o7 v a UNFEET A M. BE RO En-0o
EAEEELET,

RunScript DART 4 —NTERTDI—T 4 7 %79 FIXATRETT N, MBS LTI O sub 7
o —3 % & Function 72— ¥ A EERTHENAEETT,
DT 7o a EMHAT HEBILTRO®Y T,

o AALDT v arya— RERMicTsZ L.

o I—F (LT ERFHAGLT D,

o HRMTIZILBEOT 77y arEEHLTEL,

o HIREEL PR T v arEERTD,

Sub 7u > —< % & Function 72> — vy OFEWEZHA L £,

Sub 7 v — VU TRV EEMEL L WEAICERZLE T,

Functio 7’2 o — Y ¥ 3 — o DfERZ KT F 27 L7, FEAMIZ Function 4 12xt L TEZE D
WTE T,

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

WILRE W AEZFf->7- % D Function ZF > MLED 72\ Vil T,
Sub iz k> T, AN T A—=F—IEOH L Z"ByRef" I LT, ZIRMEZIFEOHTZ & HskET,
ZITIE, e RERVEE LTHEH SN TWET,

Sub AddSub( ByVal x As Double, ByVal y As Double, ByRef rc As Double )
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rc=x+y
End Sub
TRiEED Xk HiCcal 777 a2, Function 7oy —Y % & Sub 7y —U ¥ &fEH LT
WA DO RITT,
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)

FASENTN—=TTRENL 7Y v B () ZfElR L, %I, ZOhRzitHT o612 7T

W& E9,
20D T 7Yy a TN O sub Ve v —U v Il Lo THEEICTTTH Y, a— Ram R

T
Sub Fun3cript (ByWal Pts As List (Of On3dPoint), ByWal G5 As Integer)

'Create a grid of points
Dim Grid As MNew ArrayList|()

'Call grid function
1 |call CreateGrid(Pts, Grid, GS |

'Zall wid points function
Dim wmid points As New List( Of On3ddPoint )
2 |Call FindMidPoints (Grid, mid_puintsjl

"Azsign wid point to output
MP = mid points
End Suhk

#PRegion "Additional methods and Type declarations™

'Function to conwvert 1d array to 2d array
1|Sub CreateGridl ByWal Pts As List|

'Function to find grid mid points
2|Sub FindMidPoints (ByVal Grid As Arraylist, mid points A= List| |

#End Region
End Clazss

IFIiZ2o0sub 7o v — ¥ OEsExE L=l zr LE T,
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#Hegion "Additional methods and Type declarations™

'Function to convert 1d array to 2d array

Zubh CreateGrid| EyWal Pts As Listc(0f On3dPoint), EByRef Grid As Arravylist, EvVal G323 As Integer |

Dim i A= Integer
Dirw j As Integer

For i = 0 To Pts.Counti() - 1 3tep G3
'Declare & row of points
Dim Row As New List( Of OnddPoint )
For j =1 To i+ G3 -1
'Get a reference od the point
Dim pt ks On3dPoint
pt = Pts(])

YAdd point to the row
Row. add ipt)
HNext
'Add row to the grid
Grid.idd (Row)
Next

End 3Zub

'Function to find grid wid points
Sub FindMidPoints (EyWal Grid As Arraylist, mid points As Listc(Of OnidPoint )

Diw i As Integer
Diw j is Integer

For i = 1 To Grid.Count()] - 1
'Get first and second rows
Diw Rowd As Listc( Of On3dPoint )
Rowd = Grid{i - 1)
Diw RBowl As List( Of On3dPoint |
Fowl = Gridi(i)

For j = 1 To BFowO.Count ()] - 1
Dim mid pt As New On3dFoint
wid pt = (RowO(j - 1) + RowO(j) + Rowl(j - 1) + Rowl(j)) / 4
mid points.Add (mid_pt)
Next
Mext
End Zub

#End Region
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14.10 Recursion (FIfaLEE)

ﬁﬁ%@i HOLEMETT, BOEBHEZFRET Y r e —2 % T,

R, — RIS T — 2 OB, MIpBEReY =R —T 47 « VAT L (NE— O IR LA
%)“;ﬁﬁéhi?

ZIZTIE, EDO LD ITHIRRELDBERET D 0 E WLE T,

FIRALERIZ DWW T O X 572 561X, Grasshopper ® WIKI R, X% 7V —%F v/ LTLEE,

TRROFNE, NS TA UANNIHK L THEZONZAET, FEsL, 74 VENEER S O
WNTIEITLTWNEET,
AT A =5 —IF,

. %%?4V@)

o ATAX—IZLDAERENT VT SNEBRA).SNET,

o R/PNEE (L) - FATRED Ffe .

H 77
o T4 LODOREF

EROE I ZE L, RISV IRT I EICL > TZOMEEEX 7,
TR HIT, "DivideAndRotate” sub 7' 7 o — U ¥ 12 K o THIFHIZHE R 25 TV E T,
(EMOE I %2, BIRIMIZ095% L, LOFREAINMEL W /NS b T my—U v 24T)

e Sub 7L —TxEKITDHIZODEM
e [A] U function Z#FE5 call A7 — kA > b (B4 BE 2 HIRHICFEOH )
o “AllLines” (EHROELFN) 138 LWVEREEZ, U A MIBMLTHWE ET,

122 For plugin version 0.6.0007



Sub BunScript (ByWal C As Online, ByWal A As Double, ByWal L As Double)

'Dezlare all lines
Dim AlllLines As MNew List( Of OnLine |

'"Call recursive function
Call DividelndRotate(Line, 211Lines, &, L)

'"Azsign return walue
Lines = AllLines
End Suhk

#Region "Additional methods and Type declarations™

Zubh DividebAndBRotate (EyvWal Line 4z OnLine,

EvRef |AllLine=s iz List (Of OnLine),

EvVWal angle Lz Doukble,
ByWal Minlength Ls Double)

'Check the stopping condition
If Line.Lengthi) < HMinLength Then Exit 3Zub

'Take a portion of the line
Dim new line Az New OnLine(Line)
Dim end pt As New On3dPoint
end pt = new line.FointlAt(0.35)

new line.To = end pt

'Rotate
new line.Hotate(angle, OnlUcil.on zaxis, Line.from)

LllLines. Add (new line)

'Call =elf
Call|DividehindRotate (new line, LllLines, angle, HinLength”

End Sub

#End Region
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W OBE while” /V—7 % L 7= F IR 22 fE O F T,

Sub BunSeript (ByWal C Az Online, ByWal 4 As Double, ByWal L L=z Doukle)

'Declare all lines
Dim AllLines Az HNew List Of OnLine )

'Find current length
Dim current L As Doukble = C.Length()

Dim new line 4s OnLine

new line = C
'Loop until length is less than win length
— While current L > L

'Generate the new line
hew line =|DividEAndRDtatEinew_line, A”

'idd to list
L11Lines.add (new_line)

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

'Azign return wvalue
Lines = AllLines

End 3uhb
#Region "Additional methods and Type declarations™
Function DivideldndRotate (ByWal L As Online, ByWal L As Double) As Online
'Take a portion of the line
Dim new line Az New OnLine (L]
Dim end pt Az New OnidPoint
end pt = new line.Pointldt(0.35)

new line.To = end pt

'Rotate
new line.Rotate (i, Onlcil.On zaxis, L.from)

'Function return
DivideAndRotate = new_line

End Function

#End Region
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14.11 Processing Lists in Grasshopper (Grasshopper (2351725 U A NLEE)
Grasshopper 27 U 7 ~M&, URA NATIOWNIEE 2 SO FIETIT ) FERHKET,

1. 1[FIZHOX, —oDOANENET A HE (arBR—3%2 M. AOERFIOETE T a—1
EhEd, )
2. B TCTOANMEEY —JEITMEET A5 (aryF—3xr Mi., —FELhra—LInEdi,

HL, VA RMIHDLENFNOEBZZMNY. L TS LIMLE RN L0 THNE, KZAIOT 71—
FNRLY LT WVWTCL X D,

Bz X, WBEL 7210 OFdH 2 72 R R RBH LD THIUE, HPIOT 7 a—F 03 m L CWVE
KR

HL, BECOEEOEHEZMOOTHNE, BEDOT T —F T, 2THIY A RE2—D2DA
& LU TREEL £,

WDOY A ML, BADOFETY A NTF —F & — BT 5 HIETT,

DO —ATIE, RunScript 7 7 > 7 2 a X 10F, 2 —A I TWET,
CIZTHBERFFIANANT A =L =0, FI/NUETERZINTND Z LT,
ZDRDEITIE, ASJNTA—=F =378/ IR DY A P TERSNTVET,

a. 0.0
1. 1.5
2. 3.0
3. 4.5
4, 6.0
5. 7.5 )
6. 9.0
7. 10.5
g. 12.0 1. 0.25
9, 13.5 1. 1.75
2. 3.25
Number out 3 4'25
‘ 4. 6.25
Value At—qa.mu )
6. 9.25
T. 10.75
4. 12.25
2., 13.75

Sub FunScript (ByWVal|lNwuwber As Double| BvyWVal Value Ls Double)

L = Nunber + Value

End Sub
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WOFITIE, BEOIV A MELTANLTHWET, ZOEREITODF, AT A—F—ITE
WTHZ U w7 L, "LstOEIZTF = v 7 Z ANET,
RunScript 77 > 7 v a d—EET, a— SN TEITINET,

L

Sub Fun3cript (ByWal |[NList Az List (Of DDublgLLl

Dim Suw A= Double = 0.0
Dim i A=z Integer

For i = 0 To MNList.Counti) - 1
S = S + NListc (i)
MNext
A = Sum
End 3uhb
126
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14.12 Processing Trees in Grasshopper (Grasshopper [Z331F 5 U —f§i& D ULEL)

V) —KEE (F2E. BRITET— ) 1L, —oOOEEHRMIZHH VT, — oD (branch) H
PLIZ, HDHWIEETO/RR (path) Z— BT 5 HRHKET,

BIZIX, 3ODN—TH2ZFNEFN10 DL T A2 NMZBEIT 2O THNIX, TNEN, 11 DKRA
FefF2 300V ) —iEEEFF ook D LR, RACHBLET,

WD X5 B FER S Y £,

A: b LFlatten” &, "List” N F = v 7 SN TWAEE, aryR—3xr MI1ERTa—1 3T,
ETCORA L b D7 T b AN (BENED) RHITSNET,

—

Paths

Mo Runtime messages )

Disconnect Al

Disconneck F

I@' Flatten
List

Twpe hink »

@ Help...

l

B: “List” DA N F = v 7 SNTWHEE, 2V R—3x2 MI3Ea—LEh, TNWEFNDOI—T %
SEILIEZRA L FO) A NP ENET,

e Wtb\

Paths

Mo Runtime messages )

Disconnect Al

Disconneck ]

Flakken

List

Twpe hink 3

Help...
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C:RZY, FovZ Loz a8, 7707 a NItz nNEnNsE8In-RA 2 MElZa—L
ShEd, (ZoflTix, 33[H : Divide =t > AR—% 2 b OFIHEMEIZ"10" T 1L HD KR A > s AR
b, )

L

e out D

AN

I_JJ‘.:iJ.L;Il::

2l ,inside
221 inside
231inside

Paths inside
nzide
Mo Runtime messages inside
nside
Disconnect All re
Disconnect P Enside
[ Flatten neide
Enzide
List inside

Type hint 3

ﬁi Help...

This is the code inside the VB component. Basically just print the word “inside” to indicate that the

component was called:

Subh BunSecript (EyWal Paths L= Object)

Print ("in=ide')

End Sub
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1413 File /O (7 7 A /LD A1)

VB.NET TlE. 7 7 A NLDFEA « ZHLICW OO FIENA 2 —Fy NOHIRE LTHDY
EJr N
RN 7 7 ANVDOFEAL Tt L H 7T ot AL 0 £9,

- T7ANERLS ONROEEEPSLE)

- ANV TF—=EEGL (BRTOARN) I TF—R 52T A EID)

- W ONDEEY XFEFEHTHEDICA N TR b= ICET D
- b2 EEH (cast) 75, (ZOEAIL, FEVINER)

- R AERAT

TXARNT 7 A INEGHRIAI, RNA v N IEAT O EHERB R L ET,
TROEIBTIA RN T 7 ANEBHEHL T, 74 VBICHIAR, KYPDEERA L DX, 2%&H
Zy, 3FHAEZ zEE L, TNOLOERENLI—T Dar fbr—RA L bELET,

B coordinates.txt - Notepad |Z E'E'
File Edit Format “iew Help

VB a2 R—3 ME, HELINRADTZ 7 A NVE AN 7 AJ)E LT3ITELY On3dPoints
(Rhino ™) & L THATEHIENTEET,

C:\Documents and
Settings\rajaa|D
eskfop \coordinates.fxt

Here is the code inside the script component. There are few error trapping code to make sure that
the file exits and has content:
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Sub Bunieript (ByWal path L= 3tring)

'Check if file exists

If (Mot IO.File.Exi=sts(path])] Then
Print ("Exit without reading™)
Eeturn

End If

'Read the file
Dim lines Az 3tringi() = IO.File.ReadillLines(path)

'Check that file is not empty

If (lines I= MNothing) 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.3plitc(™,".ToCharirravyil)

'Make zure that each line has exactly 3 values
If UBound(parts) <> & Then Continue For

'Convert each coordinate from string to double
Dim x Az Double = Convert.TolDouble(parts(0))
Dim v Az Double = Convert.ToDouble(parts(l))
Dim = Az Double = Convert.ToDouble(parts(2))

pta. ddd (New OnidPoint(x, ¥, =]
Hext

L = ptsz

End Sub
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EEd Rhino .NET SDK

15.1 BE2E

Rhino .NET SDK (%, OpenNURBS Y4 A N —ba—F 4 UF ¢4 —~DT 72 A%EMHBELET,
TEe25 Rhino NETSDK 24 o — KR35 L~V T 7 7 A VRN TEET,
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPlugins.html

ZOEZva T, Rhino DY A A M) —2 F 2% 495 SDK D—fi b 2—F 4 U T 4 —ITD
T74—7H4 A L. Grasshopper ® VBScript = > R—F% > FZ2fEA LT, A A U —Z 1Bk L#
BT 2B %/ LET,

15.2 NURBS O Hifi

Rhino i NURBS €5 5 — T, #—7 & #—7 = 2% Non-Uniform Rational Basis Spline (FE¥J—
RHEHBATTA L, BHNURBS : —7 %) TERELET,

NURBS %, ¥EDEWEERMRIPIRER T, I—T7 LV —7 = R A EERMICRET D FENHEE
7

NURBS ICRH L TIdtEx 2 TR 5 DT, GEIZZE HH AL T E &,

NURBS D XAERELf#RIT, SDK D7 7 A LHERE A2 Zh Rz 5 BROBhTFIZ 72 0 7,

NURBS 7 —7 % E&KT Hb DX, 4 >(Y, £, Degree (K#) . 2 b —/LRA K,
J k& NURBS DA TT,

Degree (%)

WEAE, LR, 2k, 3K, BIRO L HIZE&TEETERSA, Rhino T, 1~11 RETZFFALE
T AT L I —7 OER T,

FGA LR T A 1%, 1RO NURBS 7 —7
TEREINET,

P TRT & 2 (BEE=kE+D) TRINE
7,

oM IZ, 2% NURBS 71— 7 CEE SN
ESc
TR T L IFETRINET,

B A AT, 3D NURBS I— 7 TREIN
9,

B CTERT LA TREINET,

Z O, 5RO H H RS XTI,
DODUWEITHEVEH S EEA,

Control points (=2 k2 —/LiRA > )
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http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPlugIns.html

NURBS ® =1 hm—/LihA > ME, /P TH (KE+1) OFEENGKD Y A KT,

—&. —MHI72 NURBS 7 — 7 DfREFIEIX, a2 ba—LiRA v F2BET5HF T,
a hur—LRA Y MTE, weight (DA F) EIEHINOEERFIV Y THRLTWET,
—HOFNERE, VA NI, EOEEZRDLET, 2 TCOI—TDar ba—RKA v FOE
W1 EFFO L &I, A—TIIFEAH LI ET,

Z ZTIL, GrasshopperiZ&~»T, V=A NOEEA L E T 7T 4 TICERT HHEERITLE
7

Knots or knotvector (/ v k., 721X/ v FxXZ7 FL)

ZTNEFHD NURBS H—71%, /v b7 bV EMIINDETFTO U A MBBEREST T BTV,
Joy MIEEL, RETHOITETHRETT N, EifERZ L2, SDKIZL>TIno 0EELE
ek E T,

Z 2T, WL ORERARH AR CRBEET,

Knot multiplicity (£#&E / ~ )

G—D /v FOE RN TWDLESE /) v | @%E&Dﬁﬁia‘ EO /v MEbLI—T D
WHLLE, FFoFiTHkEFA, ZZ2TWHO0n/ v MZEL THERIEEZRTFCEE
i‘é—o

Full multiplicity knot (56 2% &E / v ) 1L, /v FEZEMD, RELFERCELFFO L XIT

FWVET,

7T H—TE, 2008 T, BERSZEMEARD, Ko THADNEE =

ke — VR A o SOAER—E L E7,

%L%%E// N —T7 ORPICHLHAICIE, =T O@RPTH, v ba—iKAf v
FaepmmL, R LTx s 2EY £9,

Simple knot (Hiffi 7 ~ k) 1%, ZEMENELS —FE LrZOREITENLE T A,

Uniform knot vector (15— / v F X7 kL) 13Kk D 2 SO Z07- L £,
1. /v hO¥==k ~wf4/ DA R D1
2. /v MI, Z2E/ v FTHEY, Hifi /) v F23kx, KEATEZE v b aRL,
J ROfEDS, s @F’EJBmTt 2TV, Zhns, WA Z 07 Hh—T7 T
I, FAIH—T13%R T Lo IC B o fEdE AR L £,

TRED, Fl—Day ha—ViRA v NDOEEEZ LN RS ) v FXT F L& FROHf
T,

. WKH =3
ay hr—R A =7
J v k2 kL =(0,0,0,1,2,3,5,5,5)
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el WKH =3

ay ha—RA Y =7
/v kX7 K1 =(0,0,0,1,1,1,4,4,4)
VS DERZE S NRF 2 B E
L, H—TREDI N2 — IR
rEHEHLET,

Evaluation rule (NURBS O zEffiEH] « AF0)

NURBS OARITEAE & FI0 Y ToHNZ R A L7827 iRl TcEInET,
ANRIFE, 2 he— AR A b, Sy NEESHRET,

ZOAREHEHT A0, SDKIZ, H—T DTG A —F—ZWEL. I—7 LOEEZRET 5
BEEN DV £,

R RA—=H—F, I—THEBENOKE L 220 £,

fEIk I 2 SOFMEN D ER S, FOKEITER, ML CWE E9, SEROR/NIT A —F—
E(m_t(0)). B —T7 DIEET, I RKD/XT A —Z—fEH(m_t(L))B &8 E 720 £,

NURBS #—7 = &

NURBS #—7 = AlZ, NURBS 1—7 D7 ) v KN, 2 DD F AN - T8 & & 2 HHENT
& F9, NURBS '—7 = ZDIIRIL, 2 DK (U-FrAE V-FH) ICEESNZa> he—b
RA VOB ERBIZE > TERSNE T, iFMIEL, Rhino D~ V7 OHGEEEZZBITZEI 0,

NURBS #—7 = AZ hU AL, M AfiEBREZTHHENTEET, MU LY —7 = A1X NURBS
Y —T 2 ZAORHEY =T =2 A EICHIHEDOERE N LATEHHACTEI—T 0ok ET,

ENENOY—T7 = AL, —7 = ZADER (outer loop) ZEXRT AL —T &, REE
F#TDHDRZELTWARWEHALZNMO A —7 (Innerloop) #FfHE9,

Outer loop Z#Ff oW —7 = AiF, NURBS V—7 = ZAO R LR U T, REFFLZRONDOTIERY
LY —T xR L720 FT,
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EXT, . FERY LAY —T7 A FRUPKHTRY A& —7 = AT,
E: PJALTHLY—7=2ADNURBS EFEIFEDLY FHA, (AU, 2> ba—RA 2 b,
W, /v bXT RV EEO)

Polysurfaces (7R VU #—7 = %)

R —T7 2 AFEHOY—7 =22 (L OHE, P A —T7 2 R) BEHEWIHES SR

RBIZZR > TWD DT,

TNENDOY—T7 2 AL, EHDO/NRT A—F—L UV HHZFLET,

AU —T7x2AE MY AP —T7 xR F, BEREE Brep: £ —L v 7) LIFING LD TERS

nET,

BERRBUIEA I —T 2 A, =y THA, FORMERZ M) AT —FZ0RR 53— MH
EOBMR L EbICEER L ET,

BIZIX, ZNENDOT7 =—R ZNEET—y U0 MY A Y —T = RTE L7CIER G, B
H 72— AL ORRETT, Brep I OWTOFEMIZHEIE L E T,

OnBrep 7 OpneNURBS (ZBW T —F @M T — 2R D, b S nE A,
RhiNnoSDK (2iE, < O — /L EHEENHE SILTE Y Brep 1B L. BET 5 Z L3k E T,
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15.3 OpenNURBS # 7' = 7 h D@k

SDK ~LVT T 7 A iE, BTDHY T ADEBREEIZ OV TAB L TWET,

PITFIC, A RA MY —ZA{E LEMET B720 D Script & 2 —F 4 V7T 5B S NS TH A
Y TADY Ty hEFELET,
ZOVANMIFZETIELY FHADT, FFIT~NT 77 A N EBHEITZIN,

OnObject (4= C® Rhino 7 7 A%, OnObject »HIRAEL £T, )

- OnGeometry (OnObject 7> 5 JR4EX 1T, R IFL5 2 7 X)
o OnPoint
=  OnBrepVertex
= OnAnnotationTxtDot
o OnPointGrid
o OnPointCloud
o OnCurve (abstaract class)
OnLineCurve
OnPolylineCurve
OnArcCurve
OnNurbsCurve
OnCurveOnSurface
OnCurveProxy
e OnBrepTrim
e OnBrepEdge
o OnSurface (abstract classt)
= OnPlaneSurface

= OnRevSurface
=  OnSumSurface
=  OnNurbsSurface
= OnProxySurface
e OnBrepFace
e OnOffsetSurface
o OnBrep
o OnMesh

o OnAnnotation

- Points and Vectors (OnGeometry 75 Jf4: L7002 7 X)
o On2dPoint (good for parameter space points)
o On3dPoint
o OnddPoint (2> b —/LRA > FDOxy,zBEL oA M, wZaEbET, )
o On3dVector

- Curves (OnGeometry 726 4 L7202 = X)
o OnLine
OnPolyline (OnPointArray 7 HIRAET 5 7 F )
OnCircle
OnArc
OnEllipse
OnBezierCurve

O O O O O

- Surfaces (OnGeometry 7> 54 L7202 7 X)
o OnPlane
o OnSphere
o OnCylinder
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o OnCone
o OnBox
o OnBezierSurface

- 2O

OnBoundingBox (XU > T 4 VIR v 7 AEHETHIHD T T A)
Onlinterval (7 —7 & H—7 = XD D 1= DI % 7 T R)

OnXform (&), s, A7 —VERWA TV = NOEREITH 7 T )
OnMassProperties ({Kff, E.OE~ A7 237 ¢ —%FH)

o O O O
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15.4 7 5 2 DFEE

— R T A (=P —=PNEE LT —ZHEE) L4200/ 3— bk £,

e Constructor (Z> AT T X —) 1 JTADA VAKX ABERT D, .
e Public member variables (/X7 U v 7 X L N—_ Z5%) -

%, OpenNURBS d # > /3—T, — %l
e Public member functions (/X7 v 7 X L N—

-

T ITADT—HEBMEINnN5s L2
m_" ThaE V pBES L5,
Ty ay) s This/XT7 U w7 XN

— OB ELER, B, BETLE2E2TOIITAOT 77 v a v ERbET, EFREORKEE

EEITLET,

e Private members (77 1 ~— K X . »3—) :these are class utility functions and variables for

internal use.

Script 2> R—3% 2 MNT, 77 AR RMELEIEDLLEE, A— a7V — MEEIZEY, &2To
A= BRO—EE R ENHRET, —EFhOT7 77 v a UROERO RiTw v A —

INEFFSTW &, K770 7 a v OMENREREINET,

LLF72%, On3dPoint 7 5 A D% 55T 56T,
Z 2T, pointETHA T LT E XL, A—bar T U — MEREIZ X Y, On3dPoint 7 7 AT

HHTEDRAUN=T 7 var BENERENTNDOR510 £,

Dim point As New On3idPoint
point. I

% CompareTo

% Dispose

%W DistanceTo

W Equals

W Fuzz

% GetHashCode

W GetType
5 InternalPointer

member 9 Isvalid

functions % MaximurnCoordinate

% MaximumCoordinatelndesx
% MinimumCoordinate

% MinimumCoordinateInde:x
% Raokate

W Set

% TosSkring

% Transform

member g y
variables =

W Zero

public ® az Double

MO r I 2AOT7T =2 %at—L, HILWbDOZEELIZIE, 207 72280, 156 LIEZEh

PLEOFERHY £,
il %2 1%, 1 L\ On3dPoint Z {ER% L .

Copying data from an exiting class to a new one can be done in one or more ways depending on
the class. For example, let’'s create a new On3dPoint and copy the content of an existing point into

it. This is how we may do it:

Dim new_pt as New On3dPoint( input_pt )
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Dim new_pt as New On3dPoint
new_pt = input_pt

Dim new_pt as New On3dPoint
new_pt.New( input_pt )

Dim new_pt as New On3dPoint
new_pt.Set( input_pt)

Dim new_pt as New On3dPoint
new_pt.x = input_pt.x
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 A L AKX VAL B TIERWA VAKX A

Rhino NET SDK (X2 2D 7 7 AD+t v b &G L £9,

—>RI%, " 10n3dPoint’® X H 2" ThEE S 7 T ATINHITER T, EHLS D7 T 230
IFEIZAT DN a2 & PIANE, 7 On3dPoint’® K 9 126 L4 RINZ 720 £,

EMO 7 7 A Fae—=1L710, ZTOAN=LEREKDS)POT 77 arz22BT 52 L0
KETHNERAEEZDZ TR EE A,

Rhino .NET SDK |%. Rhino C++SDK N _X— R 272> TWET, C+H+EEIL, 7T ADTEHDA
AL A PETHEBEA TR Al L. 58478 SDK OHRE L 720 7, —, DotNET X Z D X 9 &
R RVDT, 20D —2 3 UINFENEND Y T ANFIELFET,

15.6 L &~ hL

MEEL R MR, BIETDH 7 7RIS BVET, 220, [BFREONEEZTHRDLLE 3
FEOZA TDEDT T ANHY £,

7T A% A NI pEs
On2dPoint x as Double EIZ, RNTA—F—OZEMRIFEHEND,
y as Double 7 I ALFOE, HREEFS/ N AR TH Dk

EERLET, "2 77 A, BEERTT,

On3dPoint x as Double SWITEE Tl b — I SN D7 T AT
y as Double 4,
z as Double

On4dPoint x as Double grip points IZfEH S E T,
y as Double grip 1%, 3WRICIEREITIN 2 T weight (VA ) O
z as Double WEHEHET
w as Double ‘

Points and vectors operations include:

Vector Addition:
Dim add_v As New On3dVector =v0 + v1

Vector Subtraction:
Dim subtract_vector As New On3dVector = v0 — v1
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Vector between two points:
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 = OnULtil.ON_CrossProduct( v0, 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()

Following example show how to calculate the angle between two vectors.

(| 1.5T075&32 68

Subh Bunieript (ByvWal w0 As OnddVector, ByWal w1l Az OnidVector)

' Tnitize the input wvectors

vo.Onitize ()

wvl.nitize()

Dim dot As Double = OnUcil.oN DotProduct (w0, i)

' Force the dot product of the two input wvectors Lo
' fall within the domain for inverse cosine, which
''iz -1 <= x <= 1. Thi=s will prevent runtime

' "domalin error”™ math exceptions.

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

If (dot > 1.0) Then dot = 1.0

h = System.Math. Acos (dot)

End Sub
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15.7 OnNurbsCurve
NURBS 71— 7 4K T 5729121, Tt FIESALEIZ/2 Y £97,
- B, —fRAEY = 3.
R €
- 3y ha—LRA b GEREDORS).
- v RRT RV (BdEOELS).
- W=7 DA (clamped : (7 T 7 FEEHITHW = —7) H»periodic : J&H).

RICA LY, /v b7 MVEARTOHEN DY £9, £ KL ar b —LRA
YIDYRNEFRFORERD D T, IROFINT T T —T 25T 61T,

out
L@ e @)

Sub Fundcript (ByWal CPoints As List (Of On3dPoint) )

'Create nurbhs curwve

Dim diwension Az Integer = 3
Dim order Az Integer = 4
Dim ne A= MNew Ondurbhscurve

'Create open (Clamped)] MNurhs Curwve
ne . CreateClampedlniforwiurbs (diwension, order, CPoints.Tolrrayi())

"hAosign curve to the output walue L
If{ no.Isvalidi)l | Then
A = ne
End If
End Suhb

AL—ARA T D=1, 77T h—T7LREUCADERY 30, B —7 & L TERT
HVENGH D £, (CreatePeriodicUniform 7 & A2 &2 ) kOB E M B —7 2 AER 9 56T
‘a—o

X x

W P )

x x
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E Subh RunScript (ByWal CPoints As List(Qf On3dPoint) )

'Create nurbhs curve

Dim dimwension Az Integer = 3
Dim order Az Integer = 4
Dim ne A= New OnburbhscCurve

'Create closed (Periodic) Nurhs Curve
nc.CreatePeriodicUniformMurbs (dimension, order, CPoints.TolArrayil)

'"Azzign curve to the output wvalues A
Ifi no.Isvalidl) | Then
L = ne
End If
End Sub

Clamped vs periodic NURBS curves 7 7 7 —7 LA —7

75T =L, EE. WS — T T, A OMNEN L ha—LRA v NONE E—E L

9, AL —T1F, WO A—T T,
ZOBEWEBMETADIZIE., BEWOIY ha— L RA U MR L TASEBRWNTLE I,

WD VBScript 2> R—F> NI, 7T T h—TEER L, HHT25HDTT,

0. {0.0, 0.0, 0.0}
1. {10.0, 0.0, 0.0}
{10.0, 10.0, 0.0}
{o.0, 10.0, 0.0} o

W, <ALz ba—/LiRA v b OEEE R E RSB —7 OfFcF,
o. {0.0, 0.0, 0.0}

1. {10.0, 0.0, 0.0}
2. {10.0, 10.4, 0.0}
3. {o.0, 10.0, 0.0} 0
4_ {00, 0.0, 0.0}
5. {l0.0, 0.0, 0.0}
&. {l0.0, 10.0, 0.0} x
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BRI — 1. 7250 hH—TN, do0ar ha—R®A Ly NORMERATADIZK LT, 7OD

oy ha—iRA > MIEZFET (T=4+KE) .

B —T D 7 bx_XT buiE, Bl 2 oy MR D £, 7T 0T =Tk, tha - T

TRNEE ) v P ERLET,

AR E 2 1 L=z NTd, WEEEzDE, A —T0a ha—LiRkA v s

&y FOED, BDDNGNY T,

0. {0.0, 0.0, 0.0}
1. {l0.0, 0.0, 0.0}
2. {10.0, 10.0, 0.0}
3. [0.0, 10.0, 0.0}

Eat D, 0.0

A 1. 0.0
z. 1.0
a_ 2.0
4. 2.0
o. {0.0, 0.0, 0.0}
1. {10.0, 0.0, 0.0}
z_ [10.0, 10.0, 0.0}
i [0.0, 10.0, 0.0}
4. [0.0, 0.0, 0.0}
5 [10.0, 0.0, 0.0}
0. 1.0

out 1. 0.0

A Z_ 1.0
3. 2.0 5
4. 3.0
. 4.0
6. 5.0

This is the code used to navigate through CV points and knots in the previous examples:

"'Cutput control points
Dim count Ls Double = ne.CVCount ()
Dim i1 L= Integer
Dim cws As Wew List | Of On3dPoint )
For i = 0 To count - 1
Dim cwv As New On3dPoint (0, 0O, 0O}
ne . GetCWii, o)
cws . Add (o)
HNext

"'Cutput knots
Dim knots bLs Wew List| Of Doukle )

count = ne.EnotCount ()
For i = 0 To count - 1

knots.Add (ne.Enot (1))
HNext
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Weights 71 |

av ha—ARA U MIBT LU TA hOfElX, ¥—72 NURBS I —7 D&%, "1"C7,
ZOfEI%. AF NURBS OEAIL, ENZED Y £7°,

WDOFIIX, Grasshopper lIZBWT, A X777 4712, avrha—nARAr MZBITFH VA
NOEEEETHHDTT,

Sulh Bundcript (ByWal CPoints As List (Qf OniddPoint), ByVal W 4s Double)
Dim i Az Integer

'Create nurhs curve

Dim dimwension Az Integer = 3
Dim order Az Integer = 4
Dim ev_count As Integer = CPoints.Count

Dim ne As New Onburbhscurve
ne. CreatePeriodicUniformiurbs (dimension, order, CPoints.TolArrayil)
nc. HakeRational ()

'"Azzign welghts
Dim owv Az New OnidPoint

For i = 0 To ov_count - 1
ne.GetCWVii, ow)
ocw = oow Yl

no.3etCVii, ow)
nc.Jeteight (1, W)
HNext

'Azzign curve Lo the output wvalue L
If{ no.IsValidi) | Then
L = no
End If
End 3Suhb
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Divide NURBS curve NURBS 77— 7 DO45%E|

H—TERELIEEDOE T A MIGEITDITITRO AT v 128 £,
- =T OZEMERE RO ET,
- WERY T A PIRDIENICHETEN—T ORI A—=H—D ) A N EAERLET,
- DI —TDOHEEROTET,
INEATOZEFIROBIDO L D 7ea—TF 4 7278 £,
I %9 5 RhUtil (Rhino+—7 4 U7 (—) T, I—T7E2HEELIET AL O, BERE
THENT B 7 a— VBB £,

-0

20503581259
58324 T8EZ5
.SEZ2TZZZ434 D
- 3458866737
- TODDE156832
-0

h A = L R O
'
[ R = I e =

Sub Buniecript (BEyWVal Curve ALs OnCurve, EBEyWal Num Lz Integer)

Dim min &s Double = Curve.Domain() .Min()
Dim max Az Double Ccurve.Domain() . Max ()

'Find the step wvalue
Dim step walue ALs Double = (maxXx — min) AoMam - 1)

Dim Points As Wew List( Of onidPoint )

Dim t_list (MNwn) L= Double

For i Az Integer = 0 To Num
t_list(i) = 1 / Num
Next

If (Curve.GetNormalizeddirclLengthPointsit_list, t list)] Then
For i Az Integer = 0 To Num
Dim pt Lz On3idPoint = Curve.Pointlt(t_list(i]]
Points.haddipt)
Next
End If

=
1l

Points
t_list

m
1l

End Sub

144 For plugin version 0.6.0007



15.8 OnCurve 7> 54 L 720 Curve 7 7 A

ETOH—71F, NURBS h—7 L L CEIBHKETN, thoh—T XA TOUF A Y —%HH
T5Z L BEFTT, FO—oDRHIL, FH OO FEIIL, NURBS LV HHME LT, 7
— &L L THE|WING TT,

FHRTHIIC ABEIZ ) UC OnCurve D SIRAE L WNWZ NG DO h —T7 23 %1% 9 5 NURBS IR %
G Lo W\WTd, BBARMIC, kST 2527 FRCEBRTHLERNH Y £7,

LR DOT =T N FE D5 T,

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)
OnBezierCurve OnNurbsCurve (use GetNurbsForm() member function)

PUFIX, "OnEllipse” &"OnPolyline” 7 7 A & L7-fTd, :

Sub BunScript (ByWal X As Ohject, EvyVWal B iAs Chject, ByWal N L= Chiject)
'Declare a new list of CpenWURES circles
Dim c_list Az New List (Of CnEllipse)

'Dezlare list of lines
Dim p list iz New OniddPointlirray

For i As Int32d = 1 To N
'Dezlare a new circle
Dim ¢ Az New OnEllipse (OnUtil.On xy plane, 1 doE, 1)
'Rotate the circle
C.Rotate (R * 1, New OnidVector (0, 1, 01, New oOonddPoint (X, 0, 0))
"Add the circle to the list
c_list.hdd(c)
"Add center point

p_list.lAppend(C.Center(]]
Iext

Dim polyline LAz New OnPolyline(p list)
'"Azzign the list Lo the output value A
L= list
'"Azzign polyline Lo output wvalue B
E = polvyline

End Suhl
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15.9 OnNurbsSurface

OnNurbsCurve 7 5 AIZB L T U7~ X 912, OnNurbsSurface #4510 1%. RO & Z 51—
TBLIVEND £9,

- R, @E =3
- UV GRS, i+ 1
B =R )% N G N
- U\VIm®D /v kX7 kv
V=T 2 ADEA (7T, TEAMY—T = R).
/JWWJ I, 2 b — LR A b OTFED D NURBS ¥ —7 = 2 &2 AT 541 T9,
(7% : PT(Point XYZ = > 7R — % > k@ List (%, "Cross Reference”#{5&E L £, )

— 33—

x X X
X X X
*

AR TR R
Sub Funicript (ByWal Pts As List(0f On3dPoint) . ByWal G35 As Integer)

'Create & grid of points
Dim Grid Az New ArravList()

'Call grid function

Call Createcrid(Pts, Grid, G3)
'Call create nurkhs surface function
Dim n=s A= OnMurbhsZSurface

ns = CreateN3(Grid, G3)

'"Azzign mwid point to output
nsrf = n=

End Sub

Sub CreateGrid| ByWal Pts Ahs List (Of On3dPoint),
EvRef Grid As ArraylList, ByWal G3 Az Integer |
Dim 1 A= Integer
Dim j A= Integer
For 1 = 0 To Ptz.Count()] - 1 Step G2
'Declare a row of points
Dim Bow Az MNew List (| Of OnidPoint )
For 7 =1 To i + G5 - 1
'Get a reference od the point
Dim pt A=z OnadPoint

prt = Pr=i(]j]
'Add point Lo the row
Fow.Add(pt)

Iext

'Add row to the grid
Grid.idd (Row)
Iext

End Sub
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Function CreateN3I(ByWal cvpoints As ArravlList,

ByWal G2 As Integer) Ls OnMNurbsSurface

Const Degree Az Integer = 3

'Make the surface
Dim orderlU Az Integer = Degree + 1
Dim orderV Az Integer = Degree + 1

Dim ns As New OnMurhsSurface

ns.Create (3, False, orderlU, orderV, G3, G3)

'Add o polints

Dim i Az Integer
Dim j Az Integer
Dim pt As On3idPoint
For i =0 To G35 - 1

For j =0 To G35 - 1

pt = cwvpoints (i) (])
ns.23ecCWii, j, pt)
Next
Next

'3et knots for open surface
ns.MakeC lampedIniformEnotWector (0)
ns.MakeC lampedlIniformEnotWector (1)

CreatelN3 = ns
End Function

b 9 — DD RWRFNL, Y —7 = AFETHEIT D HIETT,
RICHT — 2 ZFET 26T,

LIFOBIE, =7 = 2 &85I2 UV T aE LT, 8

9. =7 = 2D UV OEEE ESL L ET,

0O~1izt> )

NETLRA > hORT v T EPHE T, Calculate step value using number of points.
Y= =2 A RICERTDRA L PO U RITA—F =2 X X T 50— THELET,
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é Zub BunZcript (BEyWal Brep LAz OnbBrep, EBEvyval Num As Integer)
'Find step - Num must he > 1
Dim StepWalue is Double = 1 / (Mum - 1)

Dim n3rf Az New OnNurkbsIurface
narf = Brep.Face () .Murkhs3urface

'Mormalize domwain in v and v directions
narf.etbhomainil, 0O, 1)
narf.etbomainil, 0O, 1)

Dim Points As Mew List(| Of on3dPoint )
Dim i As Double = 0
Dim j As Double = 0
For i = 0 To 1 S3tep StcepWalue
For j = 0 To 1 S3tep StcepWalue
Dim Pt 4s MNew On3dPoint
Pt = n3rf.Pointlic (i, 7}
Points. Add(Pt)
MNext
MNext

A = Points
End ZSub

OnSurface 7 7 A%, Z< ORELZFH, V—7 = A EBET HICH T2V EFITT,

WOBNE, EDL Y —T = 2T NFEETHHTT,

Z Z TlX. Grasshopper ™ VBScript =2 > R—3 > MMZ 2 DO Z2FIT TV E T,

MO (Crv2d) 1 E 2 IRITED/NT A —H —2E[MH—7 (3D 1—7 % XY FmlZEH L7z b
D) T, DI —T NV =Tz A LT NVENTERESRLET, 2FBOHS (Crv3d) 13,
TN INTZ 3R —T7 T, ZDO3DH—T1E, 2D D/NT A —F =22l h—T %, —7
= A|T"pushing (v ¥ =292%) "2 LIZLVELRET,

Input curve

Input surface

148

For plugin version 0.6.0007



Sub Bunfcript (ByWVal Crv As OnCurwve, ByWal 3rf As OnErep)

'Get pulled curve in 2D paramweter space
Dim pull erv iz OnCurve
pull crv = Jrf.m 3(0).PullbackiCrv, doc.lbhsoluteTolerance(])

'Get the pulled curve in 3D space
Dim push crv iz OnCurve
push crv = 3rf.m 3(0).Pushup (pull crv, doc.ibsolucteTolerance())

'Cmtput bhoth curves
Crvad = pull crv
Crvid = push crv

End Sub

ZITIE, EBICTNVEBE SN — TR E KR DIERART MVEFHE L THRET,
FHEZ2oH £,

- TN ENTZ2D I —T DR R EFEHT S, IO ENY—T7 = A EOREA - #&
BBFFO/NRT A —H—ZB L7 £77,

- Tyvasil, 3DI—TOKEEHEHL, =7 = XA EOKLITWVRE RO, X
FA—=H— D, —T = ADEREED,

Sub GetEndMormals2D (ByWVal crvid bLs OnCurve,
EvWVal srf Ls OnBurface,
EvEef EndvectorsZD Az List (0f OonsdVector )]

Dim start_nnrmal L=z OnsdVector
Dim end_nnrmal L=z OnidVector

'find ztart and end points in parasmeter sSpace
Dim startid Ls New OnZdFoint

startid = crviZd.Pointlit3Itart ()

Dim endid ALs MNew OnZdFPoint

endz2d = crvEdd.PointiAcEndi()

'Jutput parameters
'Gurface parameters are the X and v of the 24 curve end points

Print ("2D S3tart u = " £ startid.x)
Print ("2D S3tart v = " £ startid.y)
Print ("2D End u = " £ endid.x)

I
4]

Print ("2D End w
Print ("'}

endad. ¥

'"Zall surface normal function
start _normal = srf.MNormsldt (startid.x, sStartid.y)

end normal = srf.MNormaldt (endid.x, endad.y]
EndVectorsiD.Add (start_normal)

EndVectorsiD. Add (end normal)
End 3Sub
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Sub GetEndMNormsls3D (ByWal crvwid As OnCurwve,
EvWVal =srf L= OnSurface,
EvFef EndWVectors3iD As List (Of OnidVector ]

'Declare start and end normal
Dirm start_nnrmal L= OnddiVector
Dirm end_nnrmal L=z OnddiVector

'Find start and end points in parsmmeter sSpace
Dim startid As New OnidPoint

startid = crvid.Pointlit3tart ()

Dim endid As New OnidPoint

endid = crvid.PointicEndi()

'Declare parammeters
Dim u A= Double
Dim w A=z Double

"'zet surface closest point
srf.GetClosestPoint (startad, u, )
start normal = sSrf.MNormalldt(u, v

'Jutput start parsgneters
Print (3D Start u = " £ u)
Print (3D Start g W)

srf.GetClosestPoint (end3d, u, Wl
end normal = srf.Mormaldt(u, v

"'Dutput end parasmwmeters
Print (3D End u = " £ u)
Print (3D End w g W)

EndVectors3D.Add(start normal)
EndVectors3D.Add (end normal)
End Suhb

This is the component picture showing output of parameter value at the end points using both
functions. Notice that both methods yield same parameters as expected.

20 start u 4., 247658932233946
2D Btart w 5.02570941208331
20 End 9.B7574383346513
2D End W 2.2306607 78928252

30 Start u 4.24765932233948 p
3D Start v . 02500841 20R3 2]

il Chio Ll o= Dk DN DO

3D End u 5.B7574983946513
D End v = 2.22066077326252
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15.10 OnSurface 7> 5 JkE L 72\ Surface 7 7 &

OpenNURBS /&, OnSurface 7 7 AMBIRAE LR —T = X7 T 225 L ET,
INHIE, BUREICE Y — 7 = AEFKE T, OnSurface 7 HIRET DX A FICEH 452 L)

HRET,

AT, $y—=7 2RI FADY A & LET,
HAY—T R (T OnSurface > HIRET DX A 7
OnPlane OnPlaneSurface X%

OnNurbsSurface ( OnPlane.GetNurbsForm() function % {# fil)

OnShpere OnRevSurface X%

OnNurbsSurface (OnShpere.GetNurbsForm() function % {#J])

OnCylinder OnRevSurface X%

OnNurbsSurface (OnCylinder.GetNurbsForm() function % {# )

OnCone OnRevSurface X%

OnNurbsSurface (OnCone.GetNurbsForm() function %1 )

OnBezierSurface OnNurbsSurface (GetNurbsForm() member function

2 f )

LI FiZ. OnPlane & OnCone 7 7 A Zffi [ L7~ 1,

out

radius ‘ A

Zub BunZcript (EvyWal radius As Double)

'Create & plane from origin and normal

Dim plane Az New OnPlane
Dim origin As Mew On3dPointi(l, 1, 0)
Dim normwal As Mew Oonidvector(l, 1, 3)

plane.CreateFronbormal (origin, normal)

'Define height wvalue

Dim height Az Double = 5

'Create cone

Dim cone Az New OncCone(plane, height,

'"Aszign output parsmeter

L = cone
E = plane
End ZSub
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15.11 OnBrep 7 7 X

B-Rep (BEFUELRH) 1F,. TOBEROYV—T7 = AL > THEICA T V=7 FaERLET,

OnBrep |, KD 3 ODEHEHRTEZX L LN TEET,

o UAAPU— (MBI BDDNURBS I —7 LH—7 = ATY, £RTAM) v

WD 2D Hh—T L U A I—T b EHRET,

3D FARY— T2 A Ty JAHRTYT, TNENDT = A AlF—>0D NURBS H—
T2 AR LET, 724 AL, T2 AL DNV—T B LET, =y IiE, 3DV
—7HZRLET, ThFhoT oy ViE, bV LADY R M &> CT0Ed, TEAIE, 2207
FO3IDFA U FEZEL, TNENOTERT — XL, malEREFo ooy YO X M &
BEbEd,

2D PR =T 2 A ALy VD 2D DINT A—F =R L ET, T A—F—2%E
MNTIE, 2D D U AH—71%, FEEHEID . HDVIEKIEEEIY &0 928, Zidy
DT = A ZADIMUBH L0, NRIONL—TNNUEIFEL T, —DDOFNRT = A AT—>
PFAMl o —T7 2B £ 08, NAIOL—7 (R—)V) 1T ERBIITEF>FENRHEE
T, FNFNDO LY L, —oDOx Y 2ODMEE. 2D I—T D 1 ODO)L—TZHB L
ESc

WDOKIE, SODERNED L HIITENEFNEMRT D20 E R L TWET, i EBEORERERITEEAR
LA 3DNURBS —T7 2 &, —ODFR—NLNEHEST oA ADERYEHRTHHI—TF A

U—%ZRLET,

vy A) CTEREGT, 3D O hARwrY— ((ifHBfR) T9, LT, ®EIZ, P LAEL—T%
G 2D DRT A—H =22 L 720 FT,

Murbs surfaces and curves in 3d space

Surface

I
I
I
I
I
1
]
I
I
I
I
I
1
|
1
Lurface Marmal
I

~
3
=
D
[
o
D
e
°

. 2d parameter space
|
i Face Mafmal Laop O
VE.I__EL et
Ef) 5 Lioop 1
E2
B3 gy W1 T
Fi
& / 3 r
V3 %N

T A A
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OnBrep member variables OnBrep ® £ > /X—Z54%

OnBrep 7 7 AMD A U N—EHIIETD 2D LO'3D VA A MY — EAfafE @A & A E T,
—JE. Brep 7 TADA VAL U ABNERTHE, BTDAUNRN=T 77 ar EERERDZ
ENRHEE T, DA A—=DE, "brep.’L Script 2V AR—% 2 hRT, a—F 47T DB EF—

Far 7 —RMMIEoTERINDALN=T 7 73T,

Dim brep Az New OnEBrep

brep.

e _C2
e _C3
i&,} m_E
i&,} m_F
i&,} m_L
i&,} m_5
i&,} m_T
i&,} m_W

ZOT—=TNMI, T IA TR LIZY A FTT,

hAR B V=X N —: 872 % brep 23— [ D BIf% & Frak

OnBrepVertexArray m_V

brep DOTE R DES (OnBrepVertex)

OnBrepEdgeArray m_E

brep O v ¥ OELFI(OnBrepEdge)

OnBrepTrimArray m_T

brep @ ~ U A @EF(OnBrepTrim)

OnBrepFaceArray m_F

brep @7 = A ADFEF|(OnBrepFace)

OnBrepLoopArray m_L

JL—7 DES1 (OnBrepLoop)

CHEARN)—ALRN—:13DH—T, =T 2L 2D N ADIVF AN —F—%

OnCurveArray m_C2

U A J—7 OEF (2D curves)

CnCurveArray m_C3

T v ¥ J1—7 OELI(3D curves)

ONSurfaceArray m_S

P—7 = XA OE

H; ZNEND OnBrep A L /3—7 7 7 va sk, BRI 7 7 ZAOE|TT,

il 21X, "m_F"lZ, OnBrepFace 7 7 2 & &M+ 5k %I TJ, OnBrepFace 7 7 A%,
OnSurfaceProxy 7 7 AMBIRAELTZ S DT, BREZNBHH DAL =T 773 Y 2FHE
7, T#CIEL OnBrepFace, OnBrepEdge, OnBrepVertex, OnBrepTrim & OnBrepLoop 7 7 A D A

W= DOFITY,

Dim brep face Az New OnErepFace

brep face.

o m_bRev
_"‘**,3‘ m_face_index

5 m_face_material_channel

_"‘**,3‘ m_face_uuid
o i
_"‘**,3‘ m_si

)
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Dim brep edge is MNew OnErepEdge

brep edge.
ﬁ:‘ m_c3i A
ﬁ:‘ m_edge_jndex
o _ti
o m_tolerance
ﬁ:‘ mm_i b’

Dim brep wvertex As New OnEBrepWertex
brep wvertex.

5 m_ei -
5 m_tolerance
5 m_verkex_index w

Dim brep trim As MNew OnBrepTrim
brep trim.

o m_bRevad e

1‘*‘?‘ m_c&i

1‘*‘?‘ m_gi

5 m_iso

o m_li

5 m_phio

5 m_pline

o m_tolerance

S m_trin_indes

o m_type

o m_wi w

Dim brep loop is MNew OnBreplLoop

brep loop.
o m_fi -
i‘*',:‘ m_loop_index
o m_pbox
o _ti
'"_is'l_;‘ m_kyvpe w

OnBrep)l VR—EHEZNORED L IR L TWDE0E TORIOEY T,
DIFHRN S brep O EDOE OB RMTHLEGT 5 Z E Nk ET,
Wxi FNENDT = A AT, FONL—TZH->TEY, T/ —TF

FLTHR-TEY, £Ihb, =y VEIpA - &lﬁ@Tﬁl'ﬁfﬁ?&u’ﬁmﬁiDi?’o

edge

inner-loop(s)

faceq—rOUter'lmp 4—»  trim(s) <

start and end
vertices

INUISA [ ge 3ol

PATIZ, brep ESZNBAVICED L IZHERINLTWAND X VMO X AT 7T MErRL

i‘é—o
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—  » FACE | _________ » Surface
’_> EDGE
i
s S -1 3D Curve
Witices[2] L Trimz] ]
p»  VERTEX
Loap( ] |
R -1--4-# 3D Point
Wetices[2]
1 Face
Triml[] 1 Loop 1 Edge
L 4 I
TRIM o+
i
lem oo # 2D Curve

KON DOOBIT, ED X HIZOnBrep 7 7 ANER I, BigHHEEFR LT/ — b L,
brep AT 202 % iE T,

Fo, Tu— T ey g UERRIC, W oD T v a UIMERIEND DE
WA LET,

Create OnBrep

FLWONBrep 7 7 ADA VAR U AEERRT HITIZNL DD FHERH D £7°,
- MFObrepravr—195,
- BfFEObrep D, 7 A A —H 50T T S,
- OnSurface # AJj/XT A —4—L3 2% Create 7 7 ' 7 v a v &=+ 5%, BIfE,
55D RLAF—N—a— K777 arPNH0ET,
o SumSurface 7> 5 1ERk
o fRevSurface 7> 5 1Ek
o fPlanarSurface 7> & 1ER
o OnSurface 5 1ERL
- global utility 7 7 > 7 > a v &S % ik
o OnuUtil 2>, ON_BrepBox, ON_BrepCone % & fii F L CT1ER
o RhULil 7»%. RhinoCreatEdgeurface <> RhinoSweepl % % i f L C{ERL.
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PUFIE, a—F—&n5 Brep DR v 7 A&VERRT 56T,

input peints

Sub Fundcript (ByWal Corners As List (Of On3dPoint) )

' Build the brep from corners
Dim Brep Az OnBrep = |OnUtil.ON BrepBox|{(Corners.Tolrray()]

A = Erep
End 3uhb

Navigate OnBrep data (OnBrep 7 — % %< )

LLFiXbrep & v 7 AOTEROEFE 2R3 2 61T,
Sub Funicript (ByWal Corners As List (Of On3dPoint) )

' Build the brep fromw corners
Dim Brep Az CnBrep = OnUtil.ON BrepBox (Corners.Tokrray())

Dim myCorners As New List (| Of On3dPoint |
Dim v As OnBrepVWertex
Dim i As Integer

For i = 0 To Brep.m V.Count(] - 1
'get reference to OnBrepWertex
v = Brep.m V(i)

'Get vertex point (loction)
Dim pt Az New OnidPoint
pt = w.point

'Add polnt Lo array
myCorners. Add(pt)
Hext

A = Erep

E = myCorners
End Zub
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WORFIX, brep box ®YA A KU — L& MR v U—#RkE S (faces, edges, trims, vertices, etc) DK
ZHLD 36T,

Brep.m_C2.Count() = 24
. Brep.m C3.Counti(} = 12
Brep.m E.Count () = 12
. Brep.m F.Count{} = &
Brep.m L.Count{) = @ D

. Brep.m S.Count{} = &
Brep.m T.Count () 24
. Brep.m V.Count{) = &

I.---lr(jﬁII.iI'I.I‘\-II.l.I:‘\\_'ll—"i:ll'

OnBreps D

OnGeometry 22 HIRAET HETD Y T AL, 4 ODOEHEREL MK L £¥, RO 3 DIL, KbHR
l:ol §_f£\ Eiﬁ\ Xb—_/l/\ %@]L:fci D i‘g‘o L/i)) L/\ "Tl’anslate”7 7 \‘/7 T‘/ - \‘/li\

onXform 7 5 AZ L > Taxd DEFE~ N v 7 AEEFLET,

OnXform 7 Z AIKDE 7 v a3 > Tih_E T,

Brep. - patate
9 Scale
“4@ Transform
¢ Translate

OnBrep DifftE

FEAEDONBrep 7 7 AD AL NR—=T 77 a it brep AR L, RETHENLZY—1LT
To LINLRRG, Brep &7 — A, 2%, pRIFETOIZ DT —N"LVT 7 ay
N0 ET,

McNeel's wiki DOtNET (Zbrep 227 7 v FBAERT 2 TADBHY T DOT, TbiaH
BIZTHERBWTLLE I,

WOBNLONBrep 7 = A A& L, "YU HV—Ry 7 ZZHEHL T brep LG, fEEKE
B T RBE S H A 61T,
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Subh BunScript (BEvyWal brep Lz OnErep, Evval diz A=z Double)
Dim facesz ALz New List (Of OnErep)

'Loop through brep facezs to extract them

For £fi Az Integer = 0 To brep.m F.Counti] - 1
'Decalre new hrenp
Dim face Az New OnEBrep
face = brep.DuplicateFace (fi, Fal=e)

'Add to faces array
facesz. Add (face)
MNext

'Find brep bounding hox Ccenter
Dim center A= New On3idPFoint
center = hrep.BoundingBox (] .Center (]

'Loop through faces and mowve away from center by dis
Dim dir As New OnidVector

For i A= Integer = 0 To faces.Count()] - 1
Dim face A= OnBrep
face = faces (i)

'Find ceneter of each extracted face
Dim face center Ls OnidPoint
face center = face.BoundingBox () .Center ()

'Find translation wector
dir = face center - Center
dir.Unitize()

dir *= dis

'Mowe face away from center
face.Translate (dir)

Mext

'"Aszign output

L = faces

End Sub
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Z DD OnBrep AL /X—T 77 a

OnBrep 7 7 AIMICHLEZL DT 7o 7 a v RN £ 08, TNHIEEHO 7 72 H LI
OnBrep 7 7 A HLkA X ET, OnBrep 7 7 A& G2 THOVAA M) —7 TR

X, "BoundingBox()"E W9 A NRN—T 77 Vg U EFFo TUWET, OnBoundingBox 13,
OpenNURBS 7 7 AD—>T, YA A M) —DEDLZE/MIER NV T 4 U TRy 7 R) &Ff
STWET, ROFZbrep DT T 4 TRy 7 A% o0, TOF e xtAOHEREZ5%
#i T,

BEox diagonal length =
(41 . 7133072202284

= Sub BunZcript (BEvyVal bhrep Az OnErep)

'Find brep bounding hox
Dim bhbhox As New OnBoundingBox
hbhox = bhrep.BoundingEox ()

'Find bounding bhox ceneter
Dim center As New On3idFoint
center = bhox.Center ()

'"Print hounding box diagonal length
Dim length A=z Double = hbhox.Diagonali) .Lengthi)
Print ("BEBox diagonal length = " & length)

L = bhbhox
B center

End Sub

Wix, v A7 a/x7 4 —IZBT %61 T9, OnMassProperties 7 7 A & Z DWW DD T 727 v
2 VEBILTCOVET,

¢, Brep Rrea = 182Z2.12Z3
1. Brep Volume = 7313.758
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Zubh BunZSeript (BEvyWal myErep Az Chiject)

'Find and print brep area

Dim & wass Az New OnMassProperties
wmyBrep. irealassProperties (a4 mass)
Dim areas Az Double = a mass.lAreal)
Print ("Brep bLres = " g area)

'Find and print brep wvolume

Dim v_mw&ass Az New OnMassProperties
wmyBrep.VolumeMassProperties (v_mass)
Dim wol Az Double = v mass.Volume ()

Print ("Brep Voluwe = " £ +wol)

End Sub
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“IS"CIRE D T 7 a0 ETA, lE, T—/VE (true"E 7T false”) ZIRLET,
i, brep DA AL L AZOWTHIWEDEE T, FlziE, b L. brep AR Y H—
T2 ATHDLNE I IEMD WAL, OnBrep.lsSolid()7 7 > 7 v a v a2MHLET, £7-
brep AR, HDHNIE 2T A A M) —2ELHOF = v 7 1FFICLHET,

KIL, OnBrep 7 7 ZDH D" NGHED"7 772 a DY A FTY,

Dim brep As New OnBrep
brep.Is.
& d1sDeformable
‘o IsDuplicate
‘i IskKindOF
‘i IsManifold
‘o IsMorphable
‘i IsPointInside
‘i Is50lid =
W Issurface
i Isvalid
W IsValidForyz
i Isvalidaeometry
‘i IsvalidTolerancesandFlags
‘i IsvalidTopology b

| >

OB AN, brep ODNANZH 20>, MU H D0 EHETHHOTT,

a— RIZLLF o@D 12720 £,

Subh Buncript (BEyWal brep As OnEBrep, EByvWal point As On3dPoint)
'Test 1if input point is inside brep
Dim tol &z Double = doc.ibsoluteTolerance ()
Dim stricktly inside A4s Boolean = True
Dim iz _inside As Boolean

'Call brep function to test the point
is_inside = hrep.IsFointlInside (point, tol, stricktly inside)

Printi(is_inside]

End Sub
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1512 A A U —DZH

OnXform 7 Z A3~ bV v 7 AL, BAETH2HOTY, ZHux, 7V =7 FOBHE),
[Alis, A7 —IL, VT —DEREGHETH, REINDHIHOTIEH £HA,
OonXform ®’m_xform” %, fSKEED 4x4 D~ NV v 7 ATT,

ZDOIFATE WATHIRCHRE R E DITHIEE SR —RL £, T, BHOERRICET DA K
DN DINTT,

Dim xform As WNew OnXform
wform.

W ChangeBasis

W Mirror

¥ PlanarProjection
% Fotation

¥ Scale

¥ Shear

% Translation

auto-complete #E (Z OMfEITECO 7 7y o7 v avicEHsSnNEd, ) T—E, o7y 7
varPBERINL L, HETLIETOT o v arynFErInEd, BlxiE, Translation 7

o vaii. TRIOLIICLLTD 3290 XY, ZEEOHE., & LI T Mo A&
LET,

Dim xform As New OnXform
xform. Translation|

|A 1 of 2 “oid Oreform. Tranglation [dx As Double, dy Az Double, dz As Du:uul:ule]|

|A 2 of 2 Yoid Orxform. Tranzlation [d As HHA.[IpenHUHBS_I[In3d'1ufec:tnl]|

LA FIX, OnXform ofthod 7 7 o7 >3 »T9,

Dim xform Ls New OnXform
x»form.PlanarProjection|

Woid Orxfarm. PlanarProjection [plane As RMA_OpenMURBS 10nPlane]
3 et transfarmation that projects to a plane

Dim xform Az MNew OnXform
wform. 3hear |:|

Yoaoid Orfarm. Shear [plane As RMA_ OpenMURBS_10nPlane,

w1 Az AMA. OpenMURES. 1On3dyectar,
ol Az AMA OpenMUREBS . 10n3dvector, 21 Az AMA OpenMURES . 10n3dector)

Create shear transformation.
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ROFNE, ATTENTEMITH LT3 2O Z 261 TY, oo )NEdA ) T rob ol
Ry—=NZEPNFTHALET, 2FBIL, Bz, 3FRITIBHZITVET,

Sub BunScript (ByWal cirele As OnCirele,
EvyvWal factor Az Double,
EyVal angle Lz Double, ByWal dir As OnidVector)

Dim circles Az New List( Of OnCircle)

'Zoaled cirele

Dim =seale As New OnXform

gcale.Scale (Ontil.On origin, factor)
Dim 5 _circle Az New OnCircle (circle)
g _circle. Transform(scale]

circles. Add(s_circle]

'Rotated circle

Dim rotate bis MNew OnXform

rotate.Rotation(angle, OnlUcil.On waxis, Onlcil.On origin)
Dim r_circle Az New OnCircle (circle)

r circle. Transformirotate)

circles. Add(r circle]

'Mowed circle

Dim mowe ALz MNew OnXform

move. Translation(dir)

Dim w_circle Az New OnCircle (circle)
m zwircle. Transform (mowve)
circles. Add(m circle)

'Azzign output
h = mircles

End Sub
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15.13 Global utility functions 7 u— \)La2—F 4 VT 4 —T 577 ay

FNEFND T T RET A AL N—T 77 23 > &1 Rhino.Net SDK [%. OnUtil & RhUtil &
WOLRT T a— Loy a a2 EbET,
FIH DR E ORI L ET,

OnUtil

PLIFA, A A MU —IZBF 5 OnUtil T, kD777 a2 TT,

OnlUtil.

W ON_BrepBox

% ON_BrepZone

¢ OM_BrepConeEdge

W ON_BrepConeFace

% ON_BrepConeLoop

9 OM_BrepCylinder

9 OM_BrepExtrude

W OM_BrepExtrudeEdge
W OM_BrepExtrudeFace
W OM_BrepExtrudeloop
W OM_BrepExtrudeNertex
W OM_BrepFromMesh

W OM_BrepRevaurface
W OM_Brepsphere

% ON_BrepTarus

W OM_BrepTrimmedPlane
W OM_BrepWedoe

% ON_Inktersect

i‘*‘,} On_xaxis

i‘*‘,} on_xy_plane

i‘*‘,} on_yaxis

i‘*‘,} on_vz_plane

i‘*‘,} On_gaxis

¥ On_ZERO_TOLERAMCE
i‘*‘,} On_zx_plane

Intersect simple geometry

| World coordinate
system

L Create and edit breps
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OnUtil intersections OnUtil D %%

ON_Intersect Utility 7 7 > 7 3 &, 11 DREREZFFH £, LB, ZELEZYPAA M) —D
(' 34T LT “I0nLine”iZ /s > TWH DX, BB DA A

—E L TORVEDY A FTY,
HURAEEWLET, )

RAZLTNDYARA MY —

7

10nLine with IOnArc

FTA Y NT A—HF—(t0 &t1) & ML & (p0 & pl)

10nLine with IOnCircle

FTA NG A—HF—(t0 &t1) & D 5 (p0 & pl)

10nSphere with I0OnShere

OnCircle

10nBoundingBoc with I0OnLine

A /3T A —%— (Oninterval)

10nLine with IOnCylinder

22D KRA 2~k (On3dPoint)

10nLine with IOnSphere

22D KRA 2~k (On3dPoint)

I0nPlane with IOnSphere OnCircle
IOnPlane with IOnPlane with IOnPlane On3dPoint
IOnPlane with IOnPlane OnLine

10nLine with IOnPlane

INT A= — (FERSE)

I0nLine with IOnLine

/37 A —2% —a &b (onfirst and second line as Double)

UTIE, 9407 b= LR ELTERRE T 2561TY,

165

For plugin version 0.6.0007



Sub Buneript (ByWal L A= OnLine, EBvyWal P As OnFlane, EByval R is Double)

Dim point0 Az MNew On3idPoint
Dim pointl Az MNew On3idPoint
Dim cireled A=z New OnCircle

'Declare the zsphere
Dim sphere As New On3phere (OnUtil.oOn origin, R)

'Interzect line with sphere
OnTeil.ON Intersect (L, sphere, pointl, pointl)

'Interzsect plane with sphere
OnTcil.ON Intersect (P, sphere, circled)

'"Azzign output

PO = pointO

Ftl = pointl

Cirele = circleld
End 3Suhb
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RhUtil

Rhino =—7 ¢ U 7 4 —(RhUtil)iL, SHIZELDVAA N —IZHELZ7 77 v a v &2HD
F9, ZOUVANMI, HilbnAA—=Va PNV —23nd L Ela—PF—DY 7T XA MIL-T

LRSI TV E £97,
ZDOAF T gy MiE.

BhUtil.

Points

“ RhinoArePointsCoplanar

% RhinoPointInPlanarClosedCurve
¥ RhinoProjectPointsToBreps

W RhinoIsPointInBrep

¥ RhinoIsPointCOnFace

Curve

% RhinoConvertZurveToPolvline
% RhinoCurveBreplntersect

% RhinoCurveFacelntersect

% RhinoDivideCurve

% RhinoDoCurveDirectionsiMatch
% RhinoExtendrwCnSef

% RhinoExtendCurve

% RhinoExtendLineThroughBox
¥ RhinoExtrudeCurvestraight
% RhinoExtrudeCuryeToPaoink

¥ RhinoFairCurve

% RhinoFitCurve

% RhinoFitLineToPoints

% RhinoInterpCurve

% RhinoInterpolatePointsonsurface
% RhinoMakeCubicBeziers

% RhinoMakeCurveClosed

% RhinoMakeCurveEndsMeest

¥ RhinoMergeCurves

¥ RhinoOFfsetCure

¥ RhinoQFfsetCureeOnsef

Surface

A AN —IZEETHH DO TT,

Brep

% RhinoChangeSeam

W RhinoCreateSurfaceFromCarners

@ RhinoExtend3urface
% RhinoFitSurface

% RhinoInterseckSurfaces
¥ RhinoMakec15urface
¥ RhinoRailRevalve

¥ RhinoRebuildSurface
¥ RhinoRepairsurface
¥ RhinoRetrimSurface
¥ RhinoRevolve

% RhinoSrfControlPEGrid
% RhinoSrfPeGrid

Mesh

¥ RhinoMeshBooleanDifference
¥ RhinoMeshBooleanIntersection
¥ RhinoMeshBooleansplic

¥ RhinoMeshBooleannion

¥ RhinoMeshBox

¥ RhinoMeshiCone

¥ RhinoMeshCylinder

¥ RhinoMeshObjects

¥ RhinoMeshOffset

¥ RhinoMeshPlane

¥ RhinoMeshsphere

¥ RhinoRepairMesh
 RhinoSplitDisjointMesh

9 RhinolnifyMeshiMormals

% RhinoPlanarClosedCurveConkainment Test

% RhinoPlanarCurveCollisionTest
% RhinoProjectCurvesToBreps
¥ RhinoPullCurveToMesh

¥ RhinoRebuildCurve

¥ RhinoRemovesShort Segments
¥ RhinoRepairCurye

¥ RhinoShortPath

9 RhinoSimplifyCurve
 RhinoSimplifyCurveEnd

167

% RhinoBooleanDifference

% RhinoBooleanIntersection
% RhinoBooleanUnion

% RhinoBrepCapPlanarHoles
% RhinoBrepClosestPoink

¥ RhinoBrepGet2dProjection
¥ RhinoBrepGetZdSection

¥ RhinoBrepsplit

% RhinoCreatelFaceBrepFromPoints
“ RhinoCreateEdgestf

% RhinoIntersectBreps

“ RhinoJoinBrepMakedEdges
% RhinoJoinBreps

“ RhinoMalePlanarBreps

“ RhinoMergeddjoiningEdges
“ RhinoMergeBrepCoplanarFaces
¥ RhinoMergeBreps

¥ RhinoRepairBrep
 RhinoSplitBrepFace

% RhinoStraightenBrep

% RhPlanarRegionBoolean

% RhPlanarRegionbifference
% RhPlanarRegionIntersection
% RhPlanarRegionUnion

 RhinoSdkLoft
¥ RhinoSdkLoftSurface

W RhinoSweepl
W RhinoSweepz

Utility

% RhinoActive Plane

% RhinoApp

% RhinoFitPlaneToPoints

“ RhinoPlaneThroughBo

“ RhinoProjectToPlane

% RhinoTriangulate3dPalygon
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RhUtil Divide curve

=T, FBEINT-tB T A FOFL, £XTHEIT 5IZ1E"RhULILRhinoDivideCurve” 7 7 > 7
varEEHLET,
Ty varyONT A—F—XTFidDE» TI,

RhinoDivideCurve: 7 7 > 7 > a V4

Curve: 3ETHH—T

Num: &7 2 D%

Len: JEITAHLEDI—T DR

False: False IKf, Z3ENFHE AN BIGE 5,

True: True B, DENIAESNDIEE Y . BAEEZREVfEE LTRT,
crv_p: WEITLHEEEDO Y A R

crv_t: 1 —7 ETHEITHRBEOFFO/NRT A—F—D Y A |

v TR NOET, H—T & 5EIT B A

0.0

Z2.1585447121
5.5054184123
11 0024752208 )]
17 2503125505
ZZ 5461648004
28.T7336443637

Subh Buniecript (BEyWal Curve Az OncCurve, ByWal Num Az Integer)

Dim crv_p Az MNew On3dPointlrray
Dim crv_t As New Arraydouble

'A utility function to divide by number or curve length
EhTtil.RhinobivideCurve (Curve, MNwuw, 0, False, Trues, crv_p, crv_t)

L = crv p
E Crv_t

End Sub

MR T, B — 7 &5 L B

out 0. 0.0
EL A 1. 3.125Zcel524

2. 5.155%&301812
3. 17.504330787
4. 24_.5531368437

Length B
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Sub BunZcript (EyWal Curve Az OncCurwve, EvyWal Len Az Doukble)

Dim crv_p Az New OnidPointhArray
Dim crv_t As New Arraydouble

"A utility function to divide by number or curve length
EhUtil.RhinolbivideCurve (Curve, 0, Len, False, Trus, crv_p, crv t]

A = crv p
B =rcrv t
End Suhk

RhUtil Curve through points (interpolate curve)

RhinointerpCurve: 7 7 > 7  a V4.

3 =T DWW
pt_array: 7 — 7 Z AR DA N OELS
Nothing: BiAGHE R ZFEE L7220,

Nothng: #& THE R &2 f5E L 720,

0: /v MIWFEIIHEIEND

WORFNE, mEEAZ"0On3dPoints” & L CTHtiA, £ DA% @i 25 NURBS 1—7 & LCTH AT 56T,

Sub FunScript (ByWal Points As List (0f On3dPoint) )

Dim pt array iz MNew ArrayOnidPoint
Dim i As Integer

For 1 = 0 To Points.Count(] - 1
pt_array.ippend(Pointsii))
Mext

'Create an interpolated nurbs curve
Dim crv As New OnlurbsCurve
crv = BEhUtil.RhinoInterpCurve (3, pt array, MNothing, MNothing, 0]

If|{ crv.IsValidi() ) Then
'Jet return wlue to list
AL = crv
End If
End Sub
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RhUtiIl #FH L T v O%—7 = X 2B T %,

AT, 400 —T DY ARNS, 4y VY —7x REEMT D6 TT,

Sub Fun3cript (ByWal Curwves A= List (Of OnCurve] ]

Dim ne list(3) Az OnMurbsCurve
For i Az Integer = 0 To 3

ne list(i) = New OnMNurhsCurve ()
MNext

' Get nurk form of each curve
For i As Integer = 0 To 3

Curves (i) . GetNurbForm({ne list (i))

MNe=xt

' Create the edgesurface

Dim Brep Az OnErep = |[EhUtil.RhinoCreateEdgel3rfiinc list)

h = Brep
End Suhk
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K3 Help

Rhino DotNET SDK ® {5}

McNeel Wiki %1 FTld, #x RIERE T TANABEENTEY ., i, 7y 75— SN E 7,
T RLVRIITFRERD FT,
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPlugins.html

T —FG LT A A ary T —7

Rhino DX 2 =7 4 —IIIEFICT VT 4 7 TT,
TRED Grasshopper D7 4 AH v a7+ —TFALIBMTHELNTLE I,
http://grasshopper.rhino3d.com/

F72. TFED McNeel D% m2—® Rhino Developer Newsgroup (Rhino ®OBi%EH = = —
AT N—7) B ERmT 2E b HRET,
http://www.rhino3d.com/developer.htm

Visual Studio TOF v 7

X 5 |ZHMEC, Grasshopper @ Script = > AR —F 2 R TT /Ny I RREEZR 51, Microsoft £1:73
k4 % Visual Studio Express’® EEDO L DHH VT T NANRN—=T a VEBHTAERBWTL X 9,
FEAMIZ TR URL &2 R T 72 &0,
http://en.wiki.mcneel.com/default.aspx/McNeel/DotNetExpressEditions

% L., "Visual Studio Express”® 7 /N\— g U EFfS TS DO ThilL, Tt URL B LD &%
2720 £,
http://en.wiki.mcneel.com/default.aspx/McNeel/Rhino4DotNetPlugins.html
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