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 10 Minutes of Code 
  
Unit 1: Skill Builder 1
             TI-84 Plus CE with the TI-Innovator™ Hub
Teacher Notes

	Unit 1: Getting Started with TI-Innovator™ Hub   
	Skill Builder 1: Your First Program 

	In this first lesson for Unit 1, you will learn about working in the Program Editor to write a program that controls a light on the TI-Innovator™ Hub.
	Objectives:

	
	· Use the TI-84 Plus CE Program Editor
· Use the Send( command to control a light on the 
TI-Innovator Hub
· Introduction to the Wait statement

· Timing on the TI-Innovator Hub and the calculator

	

	Teacher Tip: This series of lessons utilizes the new features in the Program Editor in the TI-84 Plus CE OS v5.3. The new F5 menu (alpha+graph) contains an easy-to-use ‘Execute Program’ tool and some very useful editing tools: 

· Undo Clear – if you unintentionally press the clear key and erase a line of code, this tool replaces the line of code.
· Insert Line Above – inserts a new blank line above the current cursor position.
· Cut Line, Copy Line, Paste Line Below – these are new tools to enhance editing.
· Insert Comment Above – inserts a line with a quotation mark at the beginning of the line for adding comments to your program. While this line containing a literal string is not ignored, it doesn’t do anything.

· Quit Editor – returns to the home screen.
· Hub App – The Hub app appears on the apps key and displays the version of the TI-Innovator Hub’s sketch (operating system).
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	Connect the TI-Innovator Hub to the TI-84 Plus CE. The calculator will turn on. On the TI-Innovator Hub, a green light illuminates, indicating that the TI-Innovator Hub has power and is ready.
When learning to program a calculator with the TI-Innovator Hub, you will be learning to program in two separate but connected worlds: the calculator and the 
TI-Innovator Hub. 
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	When writing a program on the calculator, use the ¼ key to paste commands into the program.
· The Send( command is used to send commands to the TI-Innovator Hub that produce a physical reaction (lighting up a light, making a sound, turning on a motor, etc.). 
· The TI-Innovator Hub commands are also found in the ¼ key under the HUB menu.

	Teacher Tip: Programming the calculator to control the TI-Innovator Hub requires OS v5.2 or above on the TI-84 Plus CE and the HUB app. There is a special new HUB menu in the Program Editor which helps build commands for the TI-Innovator Hub.

	Setting up the LIGHT Program

Your first program will tell the TI-Innovator Hub to turn on the red LIGHT (LED) for 5 seconds.
1. To begin writing a new program, press ¼ > New.

2. Type a name for the program (we use the name LIGHT1 here), and press enter.
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	Teacher Tip: Do not press the alpha key to type the name of the program. The calculator, as indicated by the cursor, is already in alpha mode. To type the number 1 at the end of the program name, press the alpha key to turn off alpha mode. If you try to use a program name that already exists, you will edit that program rather than create a new one.

	Your program will consist of only one line of code:

                     Send(“SET LIGHT ON TIME 5”)

LIGHT is the name of the red LED.
To create this statement:

3. Press the ¼ key, and select the HUB menu.

4. Select the Send(“SET… menu item.
5. Then, select LIGHT from the Send “SET submenu.
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	Teacher Tip: Programs are stored as they are typed. To delete lines, use the clear key. To delete characters or commands, use the del key. To insert blank lines, go to the end of a line, and press [ins] followed by enter.
You cannot type within the calculator programming commands. The commands are also not editable. All keywords in a program are selected from the menus. The text that’s displayed is actually just a readable symbol (token) for the programming command. 
You can type within the TI-Innovator Hub instructions which are inside the quotes in the Send( command. These instructions are just strings that are sent to the Hub to be processed.

	6. Finish the statement by completing the rest of the command. 
· To access ON and TIME, press the ¼ key, select the HUB menu, and then select the Settings submenu. 
· Enter the number 5 for 5 seconds.

Send(“SET LIGHT ON TIME 5”)
Don’t forget to close the quotation marks (ƒ +) and parentheses at the end of the statement. If needed, the space character is on the 0 (zero) key.
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	Teacher Tip: Some of the keys on the calculator behave differently while using the Program Editor: The MATH key contains math functions to use in a program. The CATALOG key contains a list of ALL calculator functions in alphabetical order. The MODE key controls a mode setting so that the program will change the mode to that setting. There are other keys that exhibit similar behavior.

	The complete program is shown to the right.

The Send( ) command will send the string (the text in quotes) to the TI-Innovator Hub. 
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	Teacher Tip:  Be careful about using the CLEAR key. If used in the Editor, it will clear the current line of code – but there’s an undo feature in OS 5.3: pressing alpha-graph (F5) brings up a new list of Program Editor features, one of which is ‘Undo Clear’. This new menu is introduced to students in the next section. If you have a menu on the screen, CLEAR acts like ESC on a computer: It makes the menu disappear and brings the program listing back onto the screen.

	Running the Program
1. Make sure your TI-Innovator Hub is connected to the calculator.
2. Press a    % (F5*), and then e to select ‘Execute Program’. This quits the Program Editor and runs the program on the home screen.
* The F5 MENU key, first included in OS v5.3, is only available from within the Program Editor. It contains some additional useful editing tools like Undo Clear, Cut, Copy, and Paste, and more. These are very handy new features that you will appreciate as you write more complex programs.
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	If the command is written correctly, the LIGHT (the red LED) will light up for 5 seconds. If there’s an error in the TI-Innovator Hub instruction, the red light flashes once and a beep will sound.

The calculator displays ‘Done’ when the program ends. Notice that the program actually ends before the light goes off. To make the program end when the light goes off, we have to tell the calculator to Wait as long as the light is on.

	Teacher Tip:  In the Send statements of this program, there are actually two commands: Send( and SET. Send is an instruction to the calculator to send an item out the USB port. The SET command is an instruction to the TI-Innovator Hub to, in this case, turn the light on or off. 

	To add a statement to the program, we need to edit it.
1. Press ¼ and arrow over to EDIT.
2. Select your program name from the list.
3. Arrow down to the end of the program code.
4. Press Í to add a new line.
5. Add the statement Wait 5 by pressing ¼, arrowing down to Wait in the CTL menu, and pressing enter. Then, enter the number 5.
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	Run the program again. If the program was the last item on the home screen, simply press Í to rerun it. The program will end at roughly the same time the red light goes off. 

Extensions
We can remove the TIME element of the Send instruction and control the timing using the Wait command in the calculator. Since the LED will stay on once it is turned on, you will also have to turn the light OFF in your program.

	Teacher Tip:  If a program generates an ERROR message, then there is something wrong in the program. There are two options under the error: 1:Quit and 2:Go To. Quit takes you to the HOME screen, and Go To takes you into the Program Editor to the place in the program where the error occurred. This might or might not be the actual place that causes the error.

	· To turn the light off, use the statement:
            Send(“SET LIGHT OFF”)

· Add statements to the program to make the light blink many times.
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