ENGR-50                      Laboratory 0                     Name:_________   Bot:_____
 
MUSIC AND BASIC PROGRAMMING
 
NOTE: As you type in your programs, save them on your computer. You may want to copy them to your USB or floppy disk when you are finished with the lab. When you are finished print the last program you worked on and turn it in, with the name of your team on top.  Have fun!  If you want you might lookup the melody of your favorite song on the internet and write a program to play it.
 
Programming concepts 

A. Simple Program 

' {$STAMP BS2}

   ' Tell what version Stamp we are using

' {$PBASIC 2.5} 
         ' Using latest version 2.5 software

FREQOUT 2, 500, 3000       'Send a 3000 Hz signal to pin 2 for 500 milliseconds 

END                        'End of program.  Turns robot off
Activity
1)      make the robot play a 1000 Hertz tone for five seconds.
2)      Make the robot play three notes:  1000, 1500, and 3000 Hertz for two seconds each. Which one is loudest? Your speaker has a filter effect.
3)      Change the notes to any other three frequencies you like
B. DO-LOOP   a structure that repeats code indefinitely. Change the above program for A to look like this instead:

DO                         'Start of loop
 FREQOUT 2, 500, 1500       'Send a 1500 Hz signal to pin 2 for 500 milliseconds

 FREQOUT 2, 1000, 3000      'Send a 3000 Hz signal to pin 2 for 1000 milliseconds 

LOOP
   
            'Go back to DO and repeat
END                        'End of program.  Turns robot off – THIS LINE WILL NEVER BE REACHED NOW!
4)      Make the robot repeat your tone pattern from 3)

5)      Make a folder called Lab0 and Save this as program sound1.bs2 inside it

6)    Now save the program again as sound2.bs2 so we can make changes to it.
C. Variable--name of a place in memory where a number is stored. Delete all but top 2 lines and add the following:
 
frq VAR Word          
'Create a place in memory called "frq", which can hold a 

'number between 0 and 65535 (a digital word = 16 bits)

n VAR Byte             'Create a place in memory called "n", which can hold a 

'number between 0 and 256 (a digital byte = 8 bits)
frq = 1500              'assign a value of 1500 to frq

FREQOUT 2, 500, frq     'now send a tone pitch at value of frq (1500) to speaker

frq = 2000              'change frq to 2000
FREQOUT 2, 500, frq     'now send a tone pitch at value of frq (2000) to speaker

D.  For..next Loops—add these lines below your code for C (you may delete the previous 4 lines if you wish)

FOR n = 1 TO 4             ' repeat  four times, n = 1, 2, 3, 4
 FREQOUT 2, 1000, 2000
 FREQOUT 2, 1000, 2500
 FREQOUT 2, 1000, 3000     
NEXT                       ' go back to the line starting with "for" and add 1 to n
6)      Change the above program so you can repeat the pattern exactly six times, then stop

7)      Save this program again (sound2.bs2), then SaveAs sound3.bs2

E.  For..next Loops using the counter inside -- change the loop variable in D from n to frq and redo the loop as shown:
FOR frq = 2000 to 3000 STEP 500  ' repeat  3 times, frq = 2000, 2500, 3000
 FREQOUT 2, 1000, frq             ' Send a frq Hertz signal to pin 2
NEXT                       ' go back to the line starting with "for", add 500 to frq
8) 
Modify your for-Next Loop like E above so the robot plays notes that step from 1000 to 3000 Hertz in steps of 100 Hertz, each step lasts 0.2 seconds. 
9)     Add another FOR loop after this loop so that the robot sweeps down from 3000 to 1000 Hertz in the same manner.

10)  Add another for-next loop using n around the other two loops, that repeats the whole thing 4 times
11) Save this program again (sound3), then SaveAs sound4.bs2
 
F.  If .. then statement  (Branch) -- add statements to one of your “FOR frq = … “ loops from E so the duration changes during the loop
 FOR frq = 1000 to 3000 STEP 100  
  IF (frq < 2000) THEN

   FREQOUT 2, 200, frq            '  for lower frequencies hold 200 msec

  ELSE

   FREQOUT 2, 500, frq            '  for higher frequencies hold 500 msec   

  ENDIF           
 NEXT     
                 
12) Add another IF statement so that  IF (n = 3) the upward sweeping loop is skipped.  Another way to express this is, 

          IF ( n <> 3) THEN

                 Your code to do the upward sweep

          ENDIF     

13) Save this program again (sound4) and then SaveAs sound5.bs2
G.  Using  Constants to represent musical notes

A CON 880 
C CON 1046
E con 1318
 
 FREQOUT 2, 1000, E        ' do it using musical notation
 FREQOUT 2, 1000, C
 FREQOUT 2, 1000, A, C     ' use the dual freuqncy feature of FREQOUT to play two harmonic notes

14)  Modify your program to use value constants for the notes D,E,F,G,A and before the sweep begins, make the robot play the notes  F,D,A,G for  0.5 seconds each. Use whole numbers only for the constants      (no decimal pts)
15)  write a program that plays the C major arpeggio, CEGCGEC, 5 times.  Define constants for the frequencies of all the notes you need based on the table below. In general you will only be able to hear notes in the 6th and 7th octave. 

16) Save this ( sound5 ).  
 CHALLENGE:            Make the robot play Brother John, using for-loops to handle repetitions.  The robot should play this song forever.  The notes you need are as follows:
                                               (half time)            (half time)                                  
CDEC CDEC EFGG EFGG  GAGF         EC   GAGF       EC  CGCC  CGCC   
 

Table of Frequencies of Musical Notes. Use only whole numbers (1046  not 1046.5)
 

	OCT #
	C
	C#
	D
	D#
	E
	F
	F#
	G
	G#
	A
	A#
	B

	1
	32.703
	34.648
	36.708
	38.891
	41.203
	43.654
	46.249
	48.999
	51.913
	55.000
	58.270
	61.735

	2
	65.406
	69.296
	73.416
	77.782
	82.407
	87.307
	92.499
	97.999
	103.83
	110.00
	116.54
	123.47

	3
	130.81
	138.59
	146.83
	155.56
	164.81
	174.61
	185.00
	196.00
	207.65
	220.00
	233.08
	246.94

	4
	261.63
	277.18
	293.66
	311.13
	329.63
	349.23
	369.99
	392.00
	415.30
	440.00
	466.16
	493.88

	5
	523.25
	554.37
	587.33
	622.25
	659.26
	698.46
	739.99
	783.99
	830.61
	880.00
	932.33
	987.77

	6
	1046.5
	1108.7
	1174.7
	1244.5
	1318.5
	1396.9
	1480.0
	1568.0
	1661.2
	1760.0
	1864.7
	1975.5

	7
	2093.0
	2217.5
	2349.3
	2489.0
	2637.0
	2793.8
	2960.0
	3136.0
	3322.4
	3520.0
	3729.3
	3951.1

	8
	4186.0
	4434.9
	4698.6
	4978.0
	5274.0
	5587.7
	5919.9
	6271.9
	6644.9
	7040.0
	7458.6
	7902.1


 

 

CHALLENGE 2:  Using the two tone feature of FREQOUT, program a sequence that sends the 16 telephone DTMF tones below. Record this on the computer as a .wav file and decode using the decoder program on the ENGR50 website.
The DTMF keypad is arranged in a 4 x 4 grid. Each row of keys is assigned a particular low frequency and column of keys is assigned a particular high frequency. Every key is located at the intersection of a row and a column. Therefore when a key is pressed, it produces two tones, one representing the column in which the key is located, and the other representing the row. This gave rise to the name Dual-Tone Multi-Frequency for this kind of dialing. 

The frequency table for the rows and columns of keys is shown below:

	 
	1209 Hz
	1336 Hz
	1477 Hz
	1633 Hz

	697 Hz
	1
	2
	3
	A

	770 Hz
	4
	5
	6
	B

	852 Hz
	7
	8
	9
	C

	941 Hz
	*
	0
	#
	D


