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Compiling, Downloading, and Editing Your Programs

Editing:


You should write all your programs in EMACS, an incredibly powerful text editor designed with programmers in mind. You can run it from the Emacs folder of the start menu.  A few quick commands are listed below, but you should refer to the Emacs reference sheet for more details. Commands listed with “C-” mean to hold the control key while pressing the character after the dash. Commands with “M-“ mean to hold the Alt key down.


Open a file:

C-x C-f


Save a file:

C-x C-s


New file:

C-x C-f


Save a file as:

C-x C-w


Cancel command:
C-g


Beginning of line:
C-a


End of line:

C-e


Help Menu:

C-h


C++-mode:

M-x c++-mode


Line number mode:
M-x line-number-mode

Compiling:


Once you have a program written you need a way to compile it so that the microcontroller on the robots will understand what you want them to do. Save your file with a “.c” extension and a base filename no longer than seven characters. It should look similar to “filenam.c”. Then, you need an MS-DOS Prompt window, which you can run from the windows start menu. Change to the C:\al directory with the command:


cd c:\al

Then you need to run the setup program in order for the compiler to work with the following command:


setup

At this point, you are ready to compile your program. If you saved it in a different directory, change to that directory now. For the next few steps, we will use the intro-bot program as an example.


cd intro        (current directory now c:\al\intro)

To compile your program use the command “build” followed by the name of your program without the .c extension.


build intro

If all goes well, you will see the following three lines appear in order signaling success!


Compiling…


Linking…


Finished!

If anything else appears, your program has an error somewhere and you need to try to fix it. If you’re lucky its just a missing semicolon or something similar. The compiler should tell you the line where the error occurred, so use line number mode in Emacs to track it down and try compiling again. Once compiling succeeds you will be left with a few extra files in the directory your program is in. The only important one (other than your .c file) is the .s19 file, which is the compiled program you will download.

Downloading:


In order to download your program to the robot, you first need to connect the serial cable to communicate with the robot. On one side of the “brain case” that holds the microcontroller is a small port with four pins. The white plug on the serial cable plugs into this port. Be careful, as it only fits in one way. Make sure the other end of the serial cable is connected to the computer, especially if you are using a laptop since they get put away every night.


Once you are connected, go back to your MS-DOS prompt and change to the directory where your program is. If you have closed the prompt since the last time, you have used it you will have to run the setup program in the c:\al directory again. Once you are ready, the following command will start the program to communicate with you’re robot:


gpc

This should bring up a window in the dos prompt with a blue border. Now, you need to turn on your robot while telling it that you want to download a program. You do this by holding down the push button in the lower right corner of the “interface board” on the microcontroller while turning on the power by pushing the switch up. If the power is already on, you can instead press the RESET button located next to the red, yellow, and green LEDs while holding down the push button in the lower right. If you did this properly, the microcontroller should make a single low pitched beep. If you hear two high pitched beeps you are not holding down the right button. If you do not hear anything, you may have to replace the 9v battery.


If everything was connected correctly, you should also see something similar to the following on your screen:
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If you do not see this, check the port settings in GPC by pressing F9. It should be set to either COM1 or COM2 (depending upon which computer you are at), Terminal, and 9600. Press ESC when the settings are right. If it still does not work, double check all your connections and try again.


Now your robot is ready to have a program downloaded. To start the downloading process enter the following command at the prompt:


td

After pressing enter, the microcontroller is waiting for your program. Press F7 and enter the name of your compiled program:


intro.s19

Now a small window should pop up at the bottom of the screen and lines should start counting. Wait patiently; it will disappear when downloading is complete. If you saw any random characters appearing on the screen, you probably missed the “td” step or specified the wrong file. (like intro.c instead of intro.s19)  Once you have a successful download, disconnect the serial cable, and press the reset button. Your program should start running on the robot, so set it down, and see if it works! If you find out it does something wrong, there is probably a bug in your code, so go back to Emacs, fix it, compile it and download it again.

Possible Problems:

· If the computer resets itself continuously without you pressing the button, or downloads do not finish properly the 9v battery could be dead. Try replacing the battery, but do not throw it away until you are sure that the new battery fixes the problem. If it does not, hang on to that old battery, it may still be good.

· If the microcontroller does not beep when you turn it on or hit the reset button, it may have crashed and you may not be able to get a prompt to re-download your program. Sometimes this is caused by a dead battery, but most of the time it is a problem in your code somewhere (like your program exits without calling leapDone() )  In order to get the prompt to download back try resetting the microcontroller while pressing Alt-B on the computer. If you get the timing just right, you should get a prompt and can re-download your fixed program.

· If your robot is moving slowly or not at all, the 6v batter may be going dead. Once again, try replacing it but do not get rid of the old one until you are sure the new one fixes the problem. It could also be caused by a bug in your program. (Like trying to drive the motors in two different places at the same time)

· Is one of your motors running backwards? Just try changing the direction of the plug to the motor. Maybe the left and right motors are reversed?

· For other problems, check all your connections, make sure things are plugged in the right way and in the right place. Do the DIP switches need to be set a certain way? Does your program require you to press a button before it does something?

· If none of the above seems to work, ask any of your friendly instructors for help. Don’t worry they won’t bark or laugh at you.  If you’re really good, you might even stump them!  (
