Mini-Lesson on Variables

In TNG, a variable is a programer-defined block that contains a value that can change.

If you open the Variables drawer, you’ll see these blocks:
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These blocks are used to create (aka “declare”) a variable. 
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The pink blocks are “shared” variables – meaning that only there is only one of this variable and all the agents can access it to get or set its value. 

· The blue blocks are “agent” variables – meaning that it creates a variable for every agent. TNG already has many agent variables in the form of traits. In the traits drawer, you see blocks like color, size, xcor, ycor, altitude, breed, etc. These are all instances of agent variables. So declaring an agent variable is like giving the agents another trait. In fact, if you declare an agent variable, you can see and even change its value in the agent monitor by clicking on any agent in Spaceland.

Variables also have “types”:  boolean, number, text, and lists of each type.

· A Boolean variable’s value can be “true” or “false.”

· A number variable’s value can be any number, including decimal and irrational numbers.

· A text variable’s value can be any string of characters.

· A list variable contains a set of indexed values (starting with index 1) that are all one of the 3 above types.

To declare a variable, just drag out the desired kind of variable onto the campus. 

For example, if I want a variable that keeps track of how many sides of the spiral that the agent is drawing, I could use either an agent or a shared number variable. Let’s use both so we can compare the difference in how these are used.

Drag out a shared number variable onto the Everyone page and an agent number variable onto the Turtles page.  You can declare a variable anywhere on the canvas, but we’ll put those variables on certain pages to help keep the program logically organized.  Notice that the name of the page shows up in the blocks.
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You can rename the variable by clicking on the block name and typing in a more descriptive name for the variable.
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Whenever you declare a  variable, a group of new blocks are created in the My Blocks palette. You use these new blocks to get and set the value of the variable. 
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These getter and setter variable blocks are found in the drawer of the canvas page where you declared a particular variable. In this example, we declared the shared number variable renamed # Sides on the Everyone page so the blocks associated with # Sides are found in the Everyone drawer. The agent number variable renamed Num sides was declared on the Turtles page so its blocks are found in the Turtles drawer.
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You set the initial values of the variables in the Setup block. You can find the Setup block on the Setup canvas page.
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Go to the My Blocks palette, open the Everyone drawer, and drag out the set # Sides block and connect it beneath the create Turtles block. 
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To set the variable to a particular value, connect a number block to the right side of the set variable block. Since the # Sides variable is a number type, go back to the Factory palette, open the Math drawer and drag out a pink number 1 block. Connect it to the right side of the set # Sides block. Click on the number block to highlight the number and type in 0. 
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Since declaring an agent variable means that every agent has that variable, like a trait, you need to have the agents initialize the Num sides agent variable. Since we’re only using one turtle agent in this program, you willl ask that agent to initialize its Num sides agent when it’s created. In the do section of the Create Turtles block, beneath the pen down block, drag out and connect the set Num sides block from the Turtles drawer in the My Blocks palette.
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Set the value also to 0.
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You may want to change the value of the variable by adding a particular number to it. You can do this using the “inc” block. The value you attach to it is added to the current value of the variable. In the example below, the Num sides variable’s current value is increased by 1. You can also attach negative numbers if you want to decrease a variabl’s value.
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To get the value of a variable, drag out the block with the name of the variable from the appropriate My Blocks drawer. For example, you may want to check to see if the num sides has reached a certain number, so you can put together blocks from the Math drawer and the My Blocks Everyone drawer like the picture shown below:
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If you want to see the value of an agent variable, you can just click on an agent in Spaceland and see its value listed next  its name in the agent monitor.
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If you want to see the value of a shared variable, you can attach a monitor to front of the declaration variable. The monitor block is found in the Setup and Run drawer.

[image: image15.png]Setup and Run

monitor.

monitor.

line graph ata

bar graph data i





As soon as you attach the monitor, you’ll see it appear in the runtime section of the Spaceland window.
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You can change the name of the monitor block to match the name of the variable so it’s easier to see what the monitor is monitoring.
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Another way to set a shared variable is to use a slider. This allows the user to change the value of the slider while the program is running. The slider block is in the Setup and Run drawer. It can be attached to the left of any shared variable declaration block, like the example below:

[image: image19.png]Setup and Run

line graph ata
bar graphata

table oara

slider

#Sides.

slider





When you connect the slider block, a slider shows up in the Runtime section of the Spaceland window. The user can use this to set the value of the variable. 
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You can edit the minimum, maximum, and current values of the slider by clicking on the numbers in the slider and typing in the values desired.
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