
1551.5  Input and Output

Standard audio -
er StdAudio

-

digital signal 
processing

Concert A. 

A above 
C concert A

t -
! t

!t  " 

an A

A hertz -

A
A

y
# $

Notes, numbers, and waves

1 4 6 9 11

20 3 5 7 8 10 12

     A 
  A♯ or B♭
     B
     C
  C♯ or D♭
     D
  D♯ or E♭
     E
     F
  F♯ or G♭
     G
  G♯ or A♭
     A 

 0
 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12

440.00
466.16
493.88
523.25
554.37
587.33
622.25
659.26
698.46
739.99
783.99
830.61
880.00 

note i frequency

♩ ♩ ♩ ♩ ♩ ♩ ♩ ♩ 440! 2i/12 



156 Elements of Programming

Other notes.
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StdAudio.play()

int SAMPLING_RATE = 44100;       // samples per second 
int hz = 440;                    // concert A 
double duration = 10.0;          // ten seconds 
int n = (int) (SAMPLING_RATE * duration); 
double[] a = new double[n+1]; 
for (int i = 0; i <= n; i++) 
   a[i] = Math.sin(2 * Math.PI * i * hz / SAMPLING_RATE);  
StdAudio.play(a);

-



1571.5  Input and Output

EXERCISE 1.5.27

Saving to a file. 
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PlayThatTune PROGRAM 1.5.7
StdAudio

-
A

-

WE INCLUDE STANDARD AUDIO IN OUR -
-

-

in SECTION 2.1
PlayThatTune

44,100 samples/second, 1,102 samples

1/200 second, 220 samples

1/1,000 second, 44 samples

1/1000 second

Sampling a sine wave 

1/40 second, 1,102 samples

1/1000 second

22,050 samples/second, 551 samples

11,025 samples/second, 275 samples

5,512 samples/second, 137 samples

1/40 second (various sample rates)

44,100 samples/second (various times)
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% java PlayThatTune < elise.txt

% more elise.txt              
7 0.25 
6 0.25 
7 0.25 
6 0.25 
7 0.25 
2 0.25 
5 0.25 
3 0.25 
0 0.50 

Program 1.5.7 Digital signal processing

public class PlayThatTune
{ 
   public static void main(String[] args) 
   {  // Read a tune from StdIn and play it. 
      int SAMPLING_RATE = 44100; 
      while (!StdIn.isEmpty()) 
      {  // Read and play one note. 
         int pitch = StdIn.readInt(); 
         double duration = StdIn.readDouble(); 
         double hz = 440 * Math.pow(2, pitch / 12.0); 
         int n = (int) (SAMPLING_RATE * duration); 
         double[] a = new double[n+1]; 
         for (int i = 0; i <= n; i++) 
            a[i] = Math.sin(2*Math.PI * i * hz / SAMPLING_RATE); 
         StdAudio.play(a); 
      } 
   } 
}

This data-driven program turns your computer into a musical instrument. It reads notes 
and durations from standard input and plays a pure tone corresponding to each note for the 
specified duration on standard audio. Each note is specified as a pitch (distance from concert 
A). After reading each note and duration, the program creates an array by sampling a sine 
wave of the specified frequency and duration at 44,100 samples per second, and plays it using 
StdAudio.play().

pitch distance from A
duration note play time

hz frequency

n number of samples

a[] sampled sine wave
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StdAudio

Summary 

-

StdOut StdIn StdDraw StdAudio in 
-

braries as Std*
-
-

Std*

public class StdAudio

void play(String filename) play the given .wav file

void play(double[] a) play the given sound wave

void play(double x) play sample for 1/44,100 second

void save(String filename, double[] a) save to a .wav file

double[] read(String filename) read from a .wav file

API for our library of static methods for standard audio


