Generative Components 101

Lesson 2: Creating a Global Variable

Yikes, what is a global variable?
Lets start with a new Script File.
Go to File>New Script File or use the New Script File tool.

The Creating new script file dialog tells us that all features will be deleted from the current
graph. This is ok! Don’t worry about ticking any extra boxes at this stage.
Click ok.

Glossary: Global Variable. Global Variables work in a hierarchical situation. A Global
Variable will control all elements or constructions that reference to it. When you change the
Global Variable all references to that variable will change along with it.

Like the Global Variable called boss — when boss says you all have to work till 9pm all the
workers obey!

In this exercise we are going to create a pyramid that uses a global variable for the height. Lets
create this Global variable first!

In the GC dialog go to Graph>Manage Global Variables.
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Your GC dialog has switched from the Script file tab to the Variables Tab.
Click on Add to create a new variable and give the variable the name PyramidHeight.

Change the Value from Null to 5 for example.
At the bottom of the dialog you will see Low limit and High limit value boxes. Lets set your
lowest limit to 1 and your highest limit to 10. Notice our value of 5 sits between these two limits.
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Once your have placed your limits you will notice a slider appear under Analog value. Move this
slider bar to change your value down to your Low limit or up to your High limit.

Ok, now we need to draw the pyramid!

| start with 3 points?

Exactly. Place 3 points on your screen.

Now join up your points with 3 lines. Remember you are creating the feature Line>ByPoints.
So far our screen looks like this:
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Now we need to define the middle of our triangle and place a point in it. To do this we can place
the feature Point>CentroidOfSet. We need to input all the points in our input dialog.

Hold down the CTRL key and hover over your first point, data or return to accept then type a
coma, hold down the CTRL key and hover over your second point, then place another coma,
lastly your third point.

Now because we created a set we need to place some curly brackets {} at either end of your
set before we enter to confirm the selection. Don’t forget to hit apply to see your point appear.
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Glossary: {}. Curly brackets are used to define sets eg {pointl, point2, point3}.



Script file:

transacti on nodel Based "Place Centroid Point"

{
feature Point point0004
Set ToFi ndCent r oi dFr om = {poi nt 0003, poi nt 0001, poi nt 0002} ;
Synhol XY = {100, 103};
}
}

How do we get the highest point of the pyramid?

First we have to place a new Coordinate System at the centroid point. This will allow us to
control the height of the pyramid (using our global variable) from this new point. This also
means that if | want to rotate the Pyramid that the height will always be perpendicular to the
triangles base.

Create the new feature Coordinate System>ByOriginXpoint

Holding down control select the centroid point as your Origin.
Choose any one of your corner points to be the Xpoint.
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Script file:
transacti on nodel Based "Coordi nate System pl aced on Centroid"

feature Coordi nat eSyst em coor di nat eSyst enD001

{
Oigin = poi nt 0006;
Xpoi nt = poi nt 0007;
Synbol XY = {102, 106};

Your diagram may not look like mine. Did you know you
can move parts of your diagram around to make the
viewing easier?

Try using the Move button to pick up the
CoordinatateSystem001 to a new location!




Now we want to draw a line from our centroid pointing the z direction using our Global Variable
called PyramidHeight.

Create the Feature Line>ByStartPointDirectionAndLength.

The start point is your centroid point. Try selecting your centroid point by hovering over
Point004 on the symbolic diagram! Using the symbolic diagram to select points may be easier
when your drawing is complicated.

The Direction we need to define by our new coordinate system is the Z direction. We do this by
firstly using Ctrl and selecting the CoordinateSystem001. Then we type in a full stop. This will
bring up a pull down dialog where we can then scroll down to select Z Direction (double click).

The length of our line is defined by the Global Variable we created, called PyramidHeight.
Select the Global Variable from the Symbolic diagram (as it's not in our drawing) and the name
of the global variable will appear. Don’t forget to click Apply.

Script file:
transacti on nodel Based "Line added in Z Direction"

feature d obal Vari abl e Pyram dHei ght
{

Val ue = 5;
Nuneri cLowLi m t = 1.0;
Nurreri cHi ghLi m t = 10.0;
Oigin = null;
Suppor t = null;

}

feature Line |ine0004

{
St art Poi nt = poi nt 0004;
Direction = coordi nat eSyst enD001. Zdi recti on;
Length = Pyrami dHei ght ;
Synbol XY = {100, 105};




Now we can draw the lines down from the Pyramid sides?

Not quite yet. We need another point at the end line we just created! Lets create a T Value
Point so that it always sits at the end of the line (and the top of they Pyramid) no matter what
height it is!

Create Feature Point> ByParamterAlongCurve. Our “curve” is the Line win the Z direction.
The T Value will be 1 (the end of the line. 0 would be the start of the line and .5 halfway along
the line.)

Don't forget to click Apply to see your new point.

Now we can draw our Pyramid sides by drawing Line>ByPoints
Create a line from Point001 to Point005 and Apply.

To then create the next line click the Next button, over-write the previous StartPoint parameter
to create a line from Point002 to Point 005, Apply. Again click Next and create the last line from
Point003 to Pont005, Apply.

Now the Shapes?

Yes, now we can add the shapes! Create the Feature Shape>ByVertices. Notice that the
dialog already has the Set brackets {}. Don’t forget to type in the comma between your points.
Use the Next button to create the other shapes around the pyramid.



Don't forget to create a Shape underneath your pyramid too!

Now | can change the Global Variable to change the height of the pyramid?

Exactly.
Go to Graph>Manage Global Variables or change the tab to Variables at the bottom of the

dialog box.
Use the slider bar to change the global variable of the pyramid height to your Low Limit and

your High Limit.

You can also edit the Global Variable another
way. Use the Edit tool in the Symbology diagram
select the blue Global Variable symbol.

This allows you to edit the Feature inputs. Click on the Value and change the number to
somewhere between you Low limit and high Limit.




