APPENDIX A

Installing and Testing the IDE

Preparing the Computer

1. Go to www.arduino.cc and download latest version of the Arduino IDE which is the arduino
1.5.6-r2-windows.exe file. The download may take several minutes, as the file size is 66 MB. See
figure A.1. Your instructor may provide a copy of the file on a CD or USB drive. Save the file in
the location c:\Arduino. You may need to create this folder before downloading the file. Your
computer may request that you allow the program to make changes as shown in figure A.1. If
so, answer Yes.

r@w User Account Control = |

Do you want to allow the following program to make

changes to this computer?

Program name:  arduino-1.5.6-r2-windows.exe
Verified publisher: Arduino LLC
File origin: Downloaded from the Internet

".( Show details ' Yeo No

Figure A.1

2. Go to the c:\Arduino installation directory and run 1.5.6-r2-windows.exe file, as shown in
figure A.2. You will be prompted to agree to the liscence agreement. Click [ Agree.

@ Arduino Setup: License Agreement @_Iéj

. Please review the license agreement before installing Arduino. If you

accept all terms of the agreement, did: I Agree.

",:"NU LESSER. GEMERAL PUBLIC LICEMSE -
Version 3, 29 June 2007 b
Copyright (C) 2007 Free Software Foundation, Inc, <http://f=f.org/=

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed,

This version of the GMU Lesser General Public License incorporates the terms
and conditions of version 3 of the GMU General Public License, supplemented
by the additional permissions listed below.

-

Figure A.2




3. Itis recommended that you use the default installation options, as shown in figure A.3. Click
Next.

-
. 2 2 - |=
@ Arduino Setup: Installation Options =l

Checdk the components you want to install and unchecdk the components
2.0/ you don't want to install. Click Mext to continue.,

Select components to install: Install Arduino software
Install USE driver
Create Start Menu shortout
Create Desktop shortout
Assodiate .ino files

Space reguired: 375, 7MEB

Cancel | Mullsaft Install System «2, 46 < Back I Mext = I

Figure A.3

4. Select your destination folder and click Install, as shown in figure A.4.

i ™

@ Arduino Setup: Installation Folder - ==

folder, didk Browse and select another folder. Click Install to start the

.:: Setup will install Arduine in the following folder. To install in a different
installation.

— Destination Folder

C:\Program Files (x86)\WArduino Browse. .. |

Space required: 375. 7MB
Space available: 164.2GB

Cancel | Mullsaft Install Syskem w2 .46 < Back I Install I

Figure A.4

5. After installation is complete, you should see the Arduino Setup: Completed dialog box, as
shown in figure A.5.




r@ Arduino Setup: Completed . l = | |-""3""-]‘I

I, Completed
Show details |

—ancel Mullsaft Inskall Syskem w2, 46 = Back I Close |

e
Figure A.5

6. Use the Arduino command in the Start menu, or click on the icon on the desktop to open the
program, as shown in figure A.6.

" ™
sketch_junl7a | Arduino 1.5.6-r2 Lo | E) ]

File Edit Sketch Tools Help

sketch_jun1?a

void setup () { -
S/ put your setup code here, to run once:

vold loop() |
J4 put your main code here, to run repeatedly:

Arduine Uno on COA

Figure A.6



Connecting the Arduino to the Computer

1. Close down the IDE.

2. Plug the STEM Board microprocessor into an available USB port using the supplied USB cable.

3. The first time you plug the STEM Board into your computer, Windows should automatically
detect the newly attached device and attempt to find a driver for it. If Windows finds and
updates the driver, skip to the next section: Testing the IDE. In the likely event that Windows

cannot find the appropriate driver, follow the following steps.

4. Go to the Start Menu and select Devices and Printers, as shown in figure A.7.
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Figure A.7

5. Scroll down and double click on the Arduino UNO icon, as shown in figure A.8.



4 . ¥ » Control Panel » Hardware and Sound » Devices and Printers » v | 44 [l Search Devices and Printers |
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igure A.8

6. Inthe Arduino UNO dialog box, select the Properties tab, as shown in figure A.9.

| Arduino UNO (COM12) Pr

General | Hardware

:ﬂ Arduino UNO (COM12)

Device Functions:

Name

" Arduino UNQ (COM12)

Device Function Summary
Manufacturer:  Arduino LLC {www arduino.cc)
Location: Port_#0001. Hub_#0004
Device status:  This device is waorking properly.

] [ Gancel | [ opty

igure A.9

7. Next, select the Change settings button, as shown in figure A.10.



' Arduino UNO (COM12) Properties

General | Port Settings | Driver | Details |

Arduino UNO ([COM12)

Device type: Paorts (COM & LPT)
Manufacturer: Arduing LLC {wrwmw arduino cc)
Location: Port_#0001.Hub_#0003

Device status

This device is working propery.

[ '@[ﬁhange settings

Figure A.10

8. Next select the Update Driver... button to update the driver software, as shown in figure A.11.

" Arduino UNO (COM12) Prope

| General | Port Settings | Driver | Detailsl

Arduing UNO (COM12)

Driver Provider:  Arduino LLC (www arduino cc)
Driver Date: 11/15/2007

Driver Version: 5.1.2600.0

Digital Signer: Mot digitally signed

Driver Details To view details about the driver files.

Update Driver... To update the driver software for this device.

B = If the dewvice fails after updating the driver, roll
il o) back to the previousty installed driver.

Disable Disables the selected device.

Uningtal To uninstall the driver (Advanced).

oK || Cancel

igure A.11

9. Windows will prompt you, whether you would like Windows to automatically search for driver

software or browse your computer. Choose the second option: Browse my computer for driver
software, as shown in figure A.12.




@ || Update Driver Software - Arduina UNG (COM12

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Lecate and install driver software manually,

Figure A.12

10. Use the Browse button and select the location the C:\Arduino\arduino-0022\drivers, as shown
in figure A.13. Click Next and Windows should install the correct driver.

11. A Windows message should popup indicating that the device is ready for use.

You are now ready to begin Lesson 3: Introdution to C Programming.



A
& | Update Dr

Browse for driver software on your computer

Search for driver software in this location:

ChArduinotarduine-0022% drivers,

[#] Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Figure A.13

12. We are now ready to test the system.



Testing the IDE
1. Open up the IDE. It should look similar to the IDE shown in figure A.14.

Note: The boxed comments in figure A.14 have been added to help understand the IDE.

Upload the sketch
ggst?nan to the Arduino and :
Stop the g start execution Open a serial port
Ardﬂino if sketeh to monitor the
running program. Debug only
a program
EE!& !ﬁOalArduino 0 uu‘w
venfy the o e
code without ®E _
downloading _
L/
Create J
a new
sketch
Save the
current
sketch
Figure A.14

2. Most (but not all) of your interfacing with the IDE can be accomplished using the seven action
buttons directly below the menus. A brief description of each button is useful;

* Button 1, > (right pointing triangle), is used to VERIFY your code, which in Arduino language is
known as a sketch. Use this button to compile (convert) your code (the sketch) to Arduino
language, but not upload your code to the Arduino microprocessor. This is very useful when
you want to determine if the code you wrote is valid, but you are not ready to execute it and do
not want to waste time uploading.

* Button 2, the STOP button, is used to stop the execution of the program. This is useful for when
you need to stop a runaway program. Note, however, there will be times that the STOP button
will not stop your code, and you will need to unplug the Arduino microprocessor from the USB
and/or shut down the IDE. Make sure that you save often as not to lose any of your hard work.

e Button 3, the NEW button, is use to create a new sketch. The new sketch is created in the same
IDE by default. However, if you hold the SHIFT key down while selecting the NEW button, the
new sketch is created in a new IDE.



Button 4, the OPEN button, is used to open an existing sketch. The existing sketch opens in the
same IDE by default. However, if you hold the SHIFT key down while selecting the OPEN button,
the existing sketch is opened in a new IDE.

Button 5, the SAVE button, is used to save the current sketch. Use it often! Don’t lose your work!

Button 6, the UPLOAD button, is used to compile (generate the Arduino machine code) the
current sketch and, if no errors result, upload it to the Arduino microprocessor. If any compiling
errors do occur, they will be shown in the output window at the bottom of the IDE.

Button 7, the MONITOR button, is used to monitor your program by sending data from the
Arduino microprocessor back to your PC and display it in a monitor window.

Note: While the monitor tool is very valuable for debugging, it is extremely time-consuming for
the Arduino microprocessor. When it is not needed for debugging, remove or comment out any
of the monitor output. This is especially necessary when performing the control algorithms.

Now that we have an understanding of the action buttons, let's begin!

Make sure that the IDE is set up for the Arduino UNO. Using Tools — Board, select the Arduino
UNO, as shown in figure A.15.

2% sketch_apri0a | Arduino 0022
File Edit Sketch Help
( Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M

Board » Arduino Uno

Serial Port i Arduine Duemilanove or Nano w/ ATmega328

Arduine Diecimila, Duemilanove, or Nano w/ ATmegal68
Arduino Mega 2560

Arduine Mega (ATmegal280)

Arduing Mini

Arduino Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATrmegal6s

LilyPad Arduinc w/ ATmega328

LilyPad Arduinc w/ ATmegal68

Arduing Pro or Pro Mini (5Y, 16 MHz) w/ ATmega328
Arduine Pro or Pro Mini (5V, 16 MHz) w/ ATmegal68
Arduine Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduing Pro or Pro Mini (3.2V, 8 MHz) w/ ATmegal6é
Arduing MG or older w/ ATmegaldd

Arduino MG or older w/ ATmegal

Burn Bootloader 3

igure A15




5. Next, check that the STEM Board microprocessor is connected to a USB port. Do this by clicking
Tools — Serial Port, as shown in figure A.16. A serial port must be selected. It will probably not
be port 12, as shown in figure A.16. If you have multiple ports and the IDE cannot
communicate with the STEM Board, try changing the ports.

[Fi Help |
Auto Format
Archive Sketch
Fix Encoding & Reload
Serial Menitor Ctrl+Shift+M

Board 4

Serial Port v ¥ COMI2

Burn Bootloader 3

Figure A.16

6. We are now ready to write our first program.

7. Cut and paste (or type, if you like) the following code into the IDE. See figure A.17.

void setup ()

{
// Your setup code here, to run once:
Serial.begin (9600) ;

}

void loop ()

{
// Your main code here, to run repeatedly:
Serial.println("Hello World");
delay (1000) ;

}

Figure A.17



8. SAVE it. You may wish to create a working directory to save your programs. DO NOT save your
programs into the c:\Arduino directory.

9. Click the VERIFY button. Did it compile without errors?

Note: This step is not really needed in this case, but it helps to understand the functionality of
the IDE buttons.

10. If so, click the UPLOAD button.
11. Open a monitor window by clicking the MONITOR button

12. Does it continuously print Hello World? If so...

Congratulations! You have successfully run your first Arduino program.



