Making a reactive component

We are going to make a component that arrays over a surface, but reacts to its local conditions. The actual
responsiveness is quite basic for the purposes of getting the point across simply, but the limits of what you can do
is pretty much just limited by your imagination.

This tutorial introduces a LOT of concepts so take it easy and make sure you know what you.ve just done before
you try the next step.

As we are going to be making something that lives on a shape grid then we need to make a shape for our
construction to be built on. A bit like making a workshop test rig.

The first step is to make some points. One very helpful thing to
— do is to make sure that
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Now we need to add a shape

Clicking tKSWN8 (5 CS: (ddfbutton takes you into a list of all the features that GC provides. If you scroll

word for a closed, filled line, a bit like a 3Dface in acad or a poly in 3Dstudio)

 Feature Type ; the points we have just drawn are at the verticies (corners) of
| Range 20K LS 32 6 SOy difS (KS e SNIDSHr SK2Rp
— 5 F6SSABYRIG 13y 688 856K (6 SySRiE (B Aito
+ ByFunction make the shape.
0KS ofdS 23Ty NERL Ry £ 22 & & Ay 2NIKSY BNRG D
: In the remaining box it wants a list of points (shown by
W 23/T80
v (2K @6 K6 58 IEAHER (DI (K (202 NGV A
| ByVerticesAsDPaintids list you need to put the list inside curly braces i.e.{}

click between the curly braces and while holding the ctrl

= : | key down hover over your first point.
SO = Bepression it should now say {point1}
~[Fil: bool false now putin a comma (,) and repeat until it says
Eﬁ;:: Z”Eif:i:tm' fla'“ {pointl,point2,point3,point4}
TextStyle: TextStyle null
[ Key: string CKRRj XS (NG & VAR e |- aXG I dyAjdS motor skill that
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We need a point at the centroid of the shape so that we can make sure that the bump is in the middle.

[ L ] L
160 (KSWNE (B CS (bfIpdiRy 3 A 1 yR = (2 wayiicand then 12 W NIR2TA80

CKALI 3] 3 BN 2KINE I 2FLaNEs0dial 36 S 6 | yUSENIKYI (2 K yA2FKS 3K L3 6 S O y@daS 20xgAi £ LayTa
& ¢ IDEHOE) NKIK! Gkt y251 a6 SN Ty | &20k (G5 SYeyY S/UIKS 20808 K &5 LIRL INIBDT yRE2 6 S

can give the list that is asking for points the corners of the shape.

CKS 18 ¢ S| G5 (KS NENTR 6 AK (KS Wi 2L SNIRNE KK | 26 3 da (P R R2g Y VIR |y 203505 L 5RL SN
ie.

me.leftLeg.foot.shoesize =9.5

me.rightLeg.foot.shoewidth =wide
me.drivinglicence = false

We can keep going and get properties out of stuffd#kS2yS¢g SySSR & K LIEENIDS0

Press enter and (KSy Fré2d@6 Rey'S KINGKII(KS WLORChdidRy ¢ A | G (80 ©6Q WLOBQ yRI LanTg X | L0 Ny
the middle of the shape.
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We need to put in a coordinate system to tell the component which direction the bulge goes in.

CKRRT NI A LIS SySSRi2 08 (51 W22NRy1 (B&ABY QPeh Nl | t 2MTEQ
By using the same ctrl and hover technique as before set the origin to the point in the centre of the shape.

2 S dAS (KSENIBA2FKS 3K LI BNKS - |'yR, LayiEdiTFe Sav L & & 3K L3wasiNiSa ¢ Sa 3501y SNENJ
because that is actually a list of points. We need to be bit more specific and say shapeO1l.vertices[1] (if 1 is the
corner we want).

The complication arises from the fact that GC intentionally exposes lots of conventions from programming and so
it counts from 0. So the corners of our shape are;

shape01.vertices[0]
shape01.vertices[1]
shape01.vertices[2]
shape01.vertices[3]

put in the first and second corners (shape01.vertices[0] & shapeO1l.vertices[1]) and it will give us what we need.
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The next thing we need is a line to act a bit like a tent pole.

CKRUR Wy (F N2/ b ARy YR SyAKQ
The start point is the new coordinate system

¢KS RNEDRY & (KSySs 2Ny (IS RABY 'YRIKS/ LR 4p yR&2dd 3501 (&2t (KS LERL NI 2F(KS
coordinate system. Have a quick look and then g2 BN®5AGDRY G¥e2d2 8RR T RAG (- 1S e2d 2NEKG(R AD

Set the length as 2 for the moment.

Click apply
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We now have a 3x3 array of points (even if it looks like there are only 4)

T2 YI{SI WaL0yS SRBCEVEt 2i/Uilt asks for Points:IPoint[][]. If you remember from making the shape [] means
a list of things, taking this one stage further [J[Jmeans a list of lists.

a [ wants {} i.e.{thingl,thing2,thing3}
a [1[] wants {{+.{},{}} i.e. {{thing1,thing2,thing3},{thing4,thing5,thing6},{thing7,thing8,thing9}}

in our case we need to drill down for some of our points, but the important thing to remember is that as long as
the statement returns a point GC will be happy.

If you get stuck this is what | ended up with in the example file

{{shpFrame.Vertices[0],ptCentroidOf_VO_V1,shpFrame.Vertices[1]},
{ptCentroidOf_V3_VO0,InBulgeControl.EndPoint,ptCentroidOf_V1_V2},
{shpFrame.Vertices[3],ptCentroidOf_V2_V3,shpFrame.Vertices[2]}};
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hyCS 82d@5 Ot SRIK G6KS 2RRal NERE @Y S2didl oXi BRI B9 (v Sadyiit 82d@5 L NSABR ADyou can
start adding a bit more complexity to it with conditional statements.

If questionis true then do this otherwise do this

This allows us to do something dependant on the local condition. In our example we are going to test if the
centroid point of the shape is an odd or even distance from the ground plane, and because the endpoint of the line
CryNRIA (KS \BdY L3y'SeRFKS 6085 g S @yl (KStSyAK 2FKS tySthen we can make it all dance!

The way to this is another trip into programmer geek land. Modulo division gives the remainder after you divide 2
ydY oSNy D/ ¢ KK A/ | 6l SSRIKS&RY 02f A% Qb

12%2=0
13%2=1
10%7=3

So if we use %2 it will tell us if the answer is odd or even
CKSRyU E2T1 B/ 2yStySyRitRy!H &1 By S/IQINE &3 (K- (R HAY
(question that gives a true or false answ7)? y 7 (do this)
ptCentroidOfShape.Zz %2==0? 2 . -2

this all raises lots of questions about how to format these questions and the answer is way more complicated than
the scope of this tutorial so if you want to know buy the c# pocket reference or search for some tutorials.

We can go on adding layers of complexity into the statements, nesting them so that there are more than 2 possible
outcomes or making the answers a bit more complex.

The final bit of complexity we are going to use is to make the bulge depend on the size of the component.

Distance(pointl1,Point2) returns the distance between the two points. We are going to use it like this...
ptCentroidOfShape.z%2==0?Distance(shpFrame.Vertices[0],shpFrame.Vertices[2])/5:

(Distance(shpFrame.Vertices[0],shpFrame.Vertices[2])/6)*-1

Property Expression
CenterPoint: IPoint {repl.) | Fxlé‘/ Text editor

if that all gets too much in the tiny window you have(and |
expect that it will) you can click on the little blue box and go
to a nice roomy text editor.

Function builder

hyS &2d@8 ByAKSd putting in the new statement for the length of the line, press apply

fu
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for Generative Components the green box hides loads of useful stuff
to play with. It has a easy way of
inserting file paths, a list of all the
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Creating a the component

hy(S 82d@5 R (K- (&1 B e2dmiBY 6200055 ¢ Xt 1221 I oXitR S KRG AK |- oXi2F iRy

use the / Display tool to hide
everything except the bspline
surface and the initial points
Shape¢ (shown in yellow) and a hve a good
3‘;‘:}2’;2';1 'zn plgy with the positions of the

points to fully understand the
workings of your construction
before we make itinto a
component.

one node

Click the 55}D WBenerate feature
typeQ

It will bring up the dialogue for
s component definition.
- You need to give you component a

g TR i W name. As components will appear
in the new feature menu exactly
like the line or circle tools | usually
LBSFEY & @Y LaySytas AK W
that | know that they will show up
at the end of the list. Something like
QuLA26 VRS £ | a82dd
probably make several versions of it
oSPNER20BRIRY LIBHR & (RPSRD

. .‘ fioas
11 2y (KS BSHYS MLAECHdidRy | yRAL @Y LiR (KS@PSH above, but with all the nodes greyed out. If you click
on our input (the shape) SANIKAA K- (iR RILIYRS/1i2y (K (iy2RS 6 Xt iKiidedeKkSy G 21Q

. 2ddi 6ol Q N (KSRA 238y26 | yRe&2dd K- G5 |- ff (KSALdE A (KS (RLDH2EI yRIH f (KS 2did_diN (KS 62(iRY
box. There are lots of features that we are just going to skim over for now, but you should come back and explore
what these do.

Click ok... 82005 2la1 YNSRI @Y LAySyH
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b26 6SK &I Q@Y LAyS/ SRS o K- (1o SOy R g XK A3 S | NNI@ Xi2@ a surface in order to get it out of
our system so that you never have to do it again.

If you remember how we started off making the initial construction, we had four points and then we made a
shape. Those points were in space, but we want points attached to the surface so that when the surface changes,
so do the points.

cf
7 [T (KSY IS LaytaodaRy | I A3odaKRdY SKARR2g Y (KS GNJ S | 4 820 <2NSNKS J0ipGe2ddi
see the point with spiky handles change to one that looks like a ball. Click.

LBRL 3N 20 5SS (K (XK &l 20K (K (XioS2y=h2s | @ dSIyRI + @ {dSP

Understanding this hinges on getting two things.

If you imagine a piece of rubber with a grid drawn on it, the lines in one direction represent the U values and the
lines in the other are the V values. If the rubber is stretched around the grid points retain their relationships with
each other, but the distances between them change.

The other thing to understand is that curves and surfaces have a parameter space. Parameter space is always
between 0 and 1, on a line it is easiest to understand as a point that is 40mm along a 100mm line is at 0.4 in
parameter space. The same applies to surfaces along a U or V line

Ok, back to our point. A the moment we have a single point at a given U&V value on the surface. One of the most
powerful features of GC is replication, this means that we can make a single thing behave as if it is multiple things.

If you replace the U value ¢ AK WYSNEMIDBQ0Y S 20bER2d A 5| O LAT f { Ml yRLOER I LU 82dz5 X 3SS (K- (i
the point becomes 5 points over the surface.
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The Series command is very useful, it breaks down to Series(fromValue, toValue, incrementValue) i.e. from the
start to the end in jumps of 0.2.

If you put exactly the same command into the V value and press apply it will, somewhat surprisingly, fill in all the
diagonal points.
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We now have a point grid so we can go ahead and hide the underling surface (/)
2 SOYy26 Ldal 3 LS 2y (KSSSLaNTE o8 day3 PRI LEPet 2¢TDNBQ

If we ctrl+hover over one of these points Xig Xt & & WaNio&b&2NRY SKyYIA S K- (mFe2d 28y Sy oSNHE R K- (i
replication allowed one thing to be many things the double brackets is a way of being able to address individual
LUNE2FKS 2N ABY @ AKSLAVURS | yTE WANVTRAY yRLANT0EDSAI SIS LANVTE2d®R6S NI/ BN
beginning to despair, but all you need to do is delete the [][] and just leave point and press apply!
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We can now apply our component!

| &dy AA82d 0 tSRe2dXE®Y LAyS/U W LE26 veNeRY SKA/A&milar it will now be in your feature list down at
the bottom.

|Fe2dz LU Kioé Ald RST diflY SK2R ¢ KK | 8l a BNI 3K LS (KSy 82d 2 Xt FE XK L Siv&in& yR&2dd 35
something like the image above.
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Again, if you delete the [][] it will replicate over the shapes. As the points are replicated, the shapes are
automatically replicated and the component that hangs off them are replicated also.

[FE2dARS (KS Layial yRIKS 3K LFa (KSy &2ddi 6S|ofS (2 {2y (KS&KI RSR@PSs | yRLE & 6 AK the initial 4
points with see all the components reacting.

If you are feeling particularly sadistic you could apply the component to the back of one of the components, just to
prove that there really is no magic at work here.
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