Scribbler2   Project 5 – Subroutines
So far, you have learned to make the Scribbler robot go straight, and to turn. You have created some quite intricate programming to make your robot negotiate a maze. I am sure that you noticed that there was a lot of repetition in your programming. Perhaps you wondered if there was a way to simplify all that drudgery.
In the next couple of projects, you will two ways to simplify your programs.
Re-use, re-cycle, re-new

Today you will find that you can easily create groups of instructions that do a specific job and then re-use that “code” many times.  These are called subroutines
In this project you will write a group of handy “subroutines”, each of which does some smaller part of a larger task. Then you will use these subroutines to do something more complex. But, what IS a subroutine.

A subroutine is a re-useable encapsulated group of program statements (Action Blocks) that perform some useful function.

So if you program a section that is used often, create it as a subroutine, and call it as often as you need it. This means that you have just one call block instead of the whole series of blocks.
You may have noticed in the S2 GUI many blocks contain a gear icon: These stand for subroutines The color of the gear can change – you assign different colors to different subroutines.  There are seven colors for subroutines: Yellow, Orange, Red, Violet (light purple), Purple, Blue and Cyan (light blue). The Green gear is reserved for the main part of your program.
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In this project you will create a program that uses subroutines to display Morse code characters on your LEDs, much like mariners once did ship-to-ship. Imagine that there are only two characters to send, ‘O’ and ‘S’. So if you want to send “SOS” (the international message for “HELP ME!”) you blink the light 3 times fast, three times slowly and then three times fast again.

In this lesson, I will show you how to create two subroutines, one to make a short flash on light (called a ‘dit’ in Morse Code) , and one to make the LED shine for longer (to make a ‘dah’ in Morse Code).

On a blank worksheet, create a subroutine (Yellow) that blinks the LED on and off

once for a short duration ( a “dit”). 
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Place a “Make a new subroutine” block and then populate it with blocks. You will notice that each time you add a new subroutine it is placed to the right of the existing code, and that you get to choose from the available seven colors. The code should now look like the picture on the left.
If you look at the image, you see that the main part of the program where we usually work (under the green gear) is empty for now; we will add to that soon. More important, you can see the yellow

subroutine on the right which turns on the LEDs, waits for a short duration, turns them back off, and waits for another short duration.
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Create a similar subroutine in orange for the longer pulse, the “dah”. It’s pretty easy, just place an orange subroutine block and then copy/paste from the yellow subroutine. All you need to do then is edit the first timer to make it a longer pulse. 

So now you have a yellow subroutine to make a shirt flash, and an orange subroutine to make a longer flash.

What do we really want to accomplish? We want the robot to flash S O S. It does this as

dit dit dit         dah dah dah         dit dit dit

We have dit, and we have dah, so we could write this program using these subroutines. Could we simplify it even farther?

Why don’t we make a subroutine for each letter?

To make the subroutine for the letter ‘S’, we need to program ‘dit dit dit’.

Add another subroutine block (red) and inside it, call the yellow subroutine three times followed by a delay. Look for the “Call a subroutine” block in the lower left corner of the Action Bar. When you drop it into place you will be asked to select what subroutine to call, press on the gear icon and cycle to the yellow gear. Then click OK. Do this three times, and add an additional 1-second pause to the end. Your program will now look like this:
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Yellow

The red subroutine codes for the letter ‘S’ or ‘dit, dit, dit’
Now we’ll create a subroutine for the letter ‘O’.

Add one more subroutine (blue) and copy/paste the entire contents of the red subroutine into it.

Now edit each of the subroutine call blocks to call the orange subroutine instead of yellow. This will generate three long pulses and a pause, the ‘O’ character. Your program now looks like this:
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So the Blue subroutine codes for the letter ‘O’ or ‘dah,dah,dah’.

We can finally code for the robot to flash “S O S”.

Insert three subroutine call blocks into the green section (main), call the red subroutine, the blue

subroutine and then finally red again (S, O, S). Your finished program should look like this:
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There is a lot of code in there, but imagine how long it would be without the subroutines!

There is a link to a Morse Code alphabet in Blackboard.

Use subroutines to program your robot to flash your first and last initial.

Remember to save your project to your personal folder so that I can see it.
