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A music note is associated with a rate of vibration or frequency. For example, when a piano key is struck, 
a lever causes a padded hammer to strike a piano string. When struck, the piano string vibrates a specific 
number of times per second. 
 
A standard piano keyboard has 88 keys. Keys on the left end of the keyboard play notes that correspond 
to the lower frequencies, while keys on the right end of the keyboard play notes that correspond to the 
higher frequencies. The frequency of the lowest note (A) on a standard piano keyboard is 27.5 Hz. The 
highest note on a piano keyboard is slightly more than 4,000 Hz.  
 

 
 
The piano key for the note “C” that is in the middle of the keyboard is known as “Middle C.” Middle C 
has a frequency of 262 Hz. The frequency of the next C on the keyboard (above middle C) is 524 Hz. In 
other words, it is double the frequency of middle C.  
 
Topic 7.1 Musical Notes 

TuneScope includes a number of sampled instruments that can be used to play musical notes. These 
musical instruments are accessed through the Set Instrument code block. This code block enables 
a musical instrument to be selected from a dropdown menu.  
 

  
 
The TuneScope Set Instrument code block takes advantage of the capability described in the 
preceding topic – the ability to record an instrument at one sampling rate and play the sound back at 
different rates to adjust the reproduced frequency – to play notes that emulate the voices of different 
musical instruments using the Play code block. 
 

  
 
In this manner, TuneScope can be used to synthesize musical notes through the use of oscillators to 
create complex tones that approximate natural instruments, or can also be used to reproduce notes 
electronically by sampling actual instruments. 
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Previously, computer tones have been expressed in terms of frequency (Hz). Duration of tones have 
been expressed in seconds (Wait 0.5 seconds).  However, musicians use names of notes such as 
“C, D, E”, etc. to express frequencies. Durations are expressed in terms of quarter notes, whole notes, 
etc. 
 
In music the durations of notes are often described in terms of beats. A beat can be envisioned as the 
moment when you might tap your toe to the music.  In music terminology, a quarter note is the 
duration of a single beat. The duration of two beats is a half-note. A duration half as long as a quarter 
note is an eighth-note. A sixteenth note is even faster, etc. 

 
A dropdown menu in the TuneScope Play Note code block enables musical notes to be selected. 
(Note designations can also be typed directly into this input slot.) 
 

  
 
Once a note has been selected, a second dropdown menu can be used to select the duration of the 
note. The note duration determines the length of time that the note is played. 
 

  
 
Exploration 7.1 Musical Notes 

Explore the voices of different sampled musical instruments that can be accessed through the Set 

Instrument code block. Use the Play code block to play back notes using different instruments. 

 

Topic 7.2 Combining Notes 

Several Play Note and Wait code blocks can be combined to play a series of notes. For example, 
the opening notes of the blues song Crossroads are G5, A#5, and A#5 
 

  
 
The first note (G5) lasts for a sixteenth note (or one-fourth of a beat), the second note (A#5) lasts for 
one-eighth note (or one-half of a beat), and the third note (A#5) lasts for a quarter of a note. The Play 
Note and Wait code block waits until one note is completed before beginning the next note. The 
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music notation “#” is pronounced “sharp”; for example: “A Sharp” (in this example).  (The sharp 
keys are the black keys on a piano keyboard. Note: “A#” can also be written as “B♭”, pronounced as 
“B Flat”.) 
 

Exploration 7.2 Combining Notes 
Create your own three-note sequence in TuneScope using the Play code block. You can either use 
notes from a favorite song or create your combination of notes.  

 
Topic 7.3 The Twelve-Note Chromatic Scale 

The term musical scale refers to a sequence of notes. Many different musical scales have been 
developed throughout history. The Western chromatic musical scale consists of twelve notes. Other 
scales have been developed that employ different numbers of notes.   
 
The overwhelming majority of popular music today is composed using groups of notes drawn from 
within the notes of the chromatic scale. The keys of today’s pianos are tuned using this scale. 
 
A span of notes on the piano keyboard that begins with one note (such as the note “C” in the 
illustration below) and ends in the same note is known as an octave. The octave that begins with 
middle C is in the fourth octave (counting from the left) on the keyboard. 
 

 
 
Therefore, middle C can be written as “C4”. In this example, the letter refers to the musical note and 
the number refers to the octave. A custom Chromatic Scale code block can be created to report 
the twelve notes of the chromatic scale. 
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This code block will be used for construction of major and minor scales that are subsets of the 
chromatic scale  

  
 
Exploration 7.3 The Twelve-Note Western Chromatic Scale 
Create a custom code block that uses the Chromatic Scale code block described in this section 
as an input to play the notes of the scale in order. Modify the code block so that it plays the notes of 
the scale in order beginning with the note “E”. 

 

Topic 7.4 Major Scales 

Many other scales have been formed that are subsets of the full twelve notes of the chromatic scale. 
For example, some series of seven-note scales formed from the full twelve-note chromatic scale are 
known as major scales. These seven-note consist of notes that are judged to be harmonious in 
combination with one another.  

 
The C Major scale consists of the seven white keys. These keys are numbered 1, 3 5, 6, 8, 10 and 12 
in the illustration below. 
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There are twelve major scales, one for each note in the chromatic scale. The notes for each major 
scale are always drawn from the same relative position in the chromatic scale. For example, the notes 
that form the D Major scale are drawn from the same relative positions of the chromatic scale. This 
scale consists of the notes numbered 1, 3, 5, 6, 8, 10, 12 (beginning with D). 
 

 
 
In other words, the C Major scale was formed from the seven white notes on the piano keyboard. 
These notes are judged to sound harmonious in combination with one another. Once this initial 
selection was made, the pattern was repeated for each of the subsequent notes in the chromatic scale, 
creating the D Major scale, the E Major scale, etc. 
 
Using the same pattern of notes (1, 3, 5, 6, 8, 10, 12) means that while the absolute frequencies shift 
as the scales change, the relative frequencies of one note to another within a scale remain the same. 
This makes it easy for musicians to transpose tunes from one scale to another, and facilitates musical 
exploration and invention.  

 
From a computing standpoint, this regularity also facilitates creation of a custom code block that 
reports the seven notes in any major scale.  For example, the notes of the C Major scale in the fourth 
octave are shown in the illustration below. 

 

 
 

For those who are interested, details of how the Major Scale code block is constructed are provided 
in the appendix of this module. 

 
Exploration 7.4 Major Scales 

Create a custom code block that plays the first, third, and fifth note of a major scale. For example, in 
the C Major scale, the notes C, E, and G would be played. Then modify the procedure so that it can 
play the same sequence of notes in any major scale. Try playing this note sequence in several 
scales. What is perceived as different when the scale changes? What does not appear to change 
when the scale changes? Try playing three note sequences from several scales one after the other; 
for example, C, E, and G followed by F, A, and C followed by G, B, and D. 
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Topic 7.5 Minor Scales 

Much of the music in medieval times was commissioned and performed in churches and monasteries. 
A primary goal in commissioning this work was to create music that sounded as harmonious (i.e., 
heavenly) as possible. However, in contemporary music, songs that only included harmonious 
combinations of notes would soon be considered saccharine and boring.  
 
Other scales, such as the minor scales, can result in music that can be more dissonant than the major 
scales. This lends music tension, drama, and interest.  Minor scales are formed by replacing the fifth, 
eighth, and tenth note of the chromatic scale with the fourth, nineth, and eleventh notes. Just as with 
the major scales, although the absolute frequencies of notes in each minor scale shift, the relative 
positions of frequencies of notes in the minor scale remain the same.  
 

 
 

These notes of the minor scales form ratios that are higher than the notes that form the major scales. 
Hence these scales are perceived as more dissonant than the major scales. 

 
The Minor Scale code block reports the minor scales for each of the twelve notes in the chromatic 
scale.  

  
 

Details of the construction of the Minor Scale code block are provided in the Appendix of this 
module. This code block is used in construction of a code block that reports the minor chords, 
described in the following section. 

 
Exploration 7.5 Minor Scales 

Create a custom code block that plays the first, third, and fifth note of a minor scale. For example, in 
the C minor scale, the notes C, Eb, and G would be played. Then modify the procedure so that it can 
play the same sequence of notes in any minor scale. Try playing this note sequence in several 
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scales. How does the note sequence in the minor scale compare with the previously played note 
sequence in the major scale? 

 

Topic 7.6 Composing through Selection of Random Notes within a Scale 

The art modules (i.e., the first six modules) in the Art & Music sequence emulated the styles of 
different artists – such as the post-impressionist artist, Georges Seurat, and the twentieth century 
artists Mark Rothko and Jackson Pollock – through constrained randomness. For example, in the 
illustration below, the color, size and transparency of randomly placed dots and lines have been used 
to emulate the style of Pollock.  
 

 
 

In this example, a pleasing pattern has been achieved by constraining randomness. The creator has 
chosen to focus on the cooler portion of the color palette, primarily using blue and green colors. The 
key to creating engaging art in this manner involves constraining the colors and shapes in some 
manner. 
 
In the same way that the color, size and transparency of dots and lines were randomly generated 
within constrained boundaries to create art in the style of Jackson Pollock, musical styles can be 
emulated by selecting random musical notes within constrained boundaries.  
Musical sequences can be created by randomly selecting notes from a constrained group of notes. The 
eight notes selected for a given scale (i.e., the C major scale, the D major scale, etc.) are ones that are 
likely to sound harmonious when played in combination with one another. Therefore, randomly 
selecting notes from a given scale has a higher likelihood of creating pleasing combinations than 
notes randomly drawn from all of the possible combinations. 
 
The Item Random code block can be used to randomly select a note from a specified scale. In the 
example below, the note B4 has been randomly selected from the C Major scale. 
  

  
 
Notes randomly selected from notes in the C major scale can then be assigned to a list of notes.  
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The preceding code can be used to construct a Select Random Notes block that can be used to 
quickly generate a list of notes randomly selected from the C major scale.  This randomly generated 
list can be further edited by hand if desired to refine the sequence. 
 

  
 
A loop similar to ones used a number of times in the art modules can then be used to play the list of 
notes generated in this manner. 
 

  
 
Once the loop is constructed and verified to work properly, it can be used as the basis for a custom 
Play Notes block. 
 

  
 
The Select Random Notes procedure can be modified to select notes from different scales. Many 
other possible groupings of notes can be explored in this manner. For example, the genre of music 
known as the blues often incorporates sharp notes and flat notes to create a melancholy sound. Groups 
of notes that include a number of sharps and flats could be used as a basis for selection. 
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Thus far, each note has been the same duration. The Select Random Note code block can be 
further enhanced by adding random durations to a List of Durations.  

 

  
 

Exploration 7.6 Composing through Random Selection of Notes within a Scale 

Create a custom code block that constrains the randomness beyond simply picking notes from the C 
Major scale by creating certain rules for picking the notes. Set up your block so that every time an E 
is selected, the next note picked will be D. In addition, every time a C is selected, the next note will be 
E. Compare how your sequences sound before and after you constrain the randomness. What other 
rules could be added?  

 

Topic 7.7 Direction and Movement of Musical Sequences 

The tune generator that you have developed approximates melodies that a composer might create. 
However, the random nature of the notes generated results in discontinuities between notes. When 
composers create music, they consider another element – musical motion. Stepwise motion is one 
type of musical motion. This type of motion occurs when one note moves directly to the next 
neighboring note. In a C Major scale, C moving to D or G to A is stepwise motion. Skipwise motion 
is another type of musical motion. Skipwise motion occurs when a note moves to another note that is 
not adjacent. In a C Major scale, C moving to G or C to A are examples of skipwise motion. 
 
The Interval between Note 1 and Note 2 reporter block shown below reports the number of 
steps between two notes within a major scale. (Details of the construction of this code block are 
provided in the Appendix.) For example, there is one step in the musical interval between C and D in 
the C Major scale. 
 

  
 

However, there are four steps in the musical interval between C and E. 
 

  
 
The musical intervals between a series of notes can be easier to visualize if they are graphed. If the turtle 
moves zero steps, it creates a dot the same size as the pen width at the location of the turtle. 
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The Graph Notes procedure below sets the pen color to red when the musical interval between two 
notes in a major scale exceeds a specified threshold.  
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This causes musical skips between two notes to be drawn in red. In the graph below, the notes in the 
first half of the sequence are drawn in blue, while several of the notes in the second half are drawn in 
red. 
 

  
 
Once you have generated a melody that you like, you can enhance it by directly editing the list of 
notes created. When you look at your own melody, identify any steps or skips between consecutive 
notes. If you see many skips in your melody, consider changing them to be steps (for example, C to G 
might become C to D).  

  
The direction of motion is another element to consider in musical composition. Often composers 
create a series of notes that move in a specific direction – ascending or descending – to create a sense 
of musical motion. Consider the direction of your melody’s pitch. Does the pitch get higher more 
often than lower? In the graph above, the pitch is ascending in the first half of the sequence. In the 
second half of the sequence, the notes are alternating between high and low pitches. In cases like this, 
consider adding or removing notes to create a general direction for notes to travel. Perhaps the 
melody gets gradually higher in pitch, then lower in pitch, and eventually ascends. Editing your 
melody to incorporate musical motion can make it more dynamic.  
 
Once you have explored creation of musical motion by hand editing the lists of notes generated, 
consider how you might refine the music generation code to incorporate musical motion in the notes 
generated. 
 

Exploration 7.7 Direction and Movement of Musical Sequences 

Create a custom code block that randomly selects 10 notes that only ascend through a combination 
of skips and steps. Then, modify this code block that so that after 10 ascending notes are selected, 
10 more notes are randomly selected in a descending motion, either through skips or steps.   

 

Topic 7.8 Music Intervals within a Scale 

Composers often create tunes consisting of notes that are primarily drawn from within a major or 
minor musical scale. In these cases, it is convenient to reference the numbers of the notes within that 
scale. The C Major scale, for example, consists of the seven white keys on a piano, numbered 1 
through 7 in the illustration below. 
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The first, third, and fifth notes within any major or minor musical scale sound particularly 
harmonious when played in combination with one another. For example, C, E, and G in the C Major 
scale sound harmonious when played in combination with one another. 

 

 
The Major Scale Note Position block provides the note associated with any position in any major 
scale. A parallel block provides this information for the minor scales. 
 

  
 
This block can be used in combination with the Play Note and Wait block to play the selected 
note. 
 

  
 

Exploration 7.8 Musical Intervals within a Scale 

Create a custom code block that randomly selects notes of different positions from several major 
scales. Then, try the same procedure with several minor scales. Afterwards, within your code block, 
aim to incorporate skips, steps, and ascending and descending motion, similar to Exploration 7.7. 
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Topic 7.9 Major Triads 

In the previous section, the first, third, and fifth notes were identified as ones that are particularly 
harmonious when played in combination with one another. This sequence of three notes will always 
sound harmonious in any of the twelve major scales or any of the twelve minor scales.  
 
The regularity of the structure of musical notes and scale can be combined with the strength of code 
to make use of this regularity. The Major Triad code block reports the first, first, and fifth notes in a 
major scale.  

 

  
 
For example, the first, third, and fifth notes of the C Major scale in the fourth octave are: C4, E4, and 
G4. 

  
 
The Play Notes code block (introduced in Topic 8.7 above) can be used to play the triad of notes 
generated by the Major Triad reporter block. 
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Many songs are composed with four beats per measure. Four quarter notes in one measure is known 
as 4/4 time. This means that there are four quarter notes in a measure. To fill out the fourth beat in the 
measure, a fourth note can be appended to the triad. 
 

  
 
It is common practice, for example, to repeat one of the notes in a triad in a higher octave to create a 
fourth note. 
 

  
 
A parallel Minor Triad reporter block can be created that reports the first, third, and fifth notes in a 
minor scale.  
 

Topic 7.10 Scale Progressions 

In the same way that certain notes within a scale sound harmonious in combination with one another, 
certain combinations of scales also sound harmonious in combination with one another. For example, 
a progression involving the C Major scale, the F major scale, and the G major scale has been used in 
many popular songs. There are many variations such as a progression of the major triads (first, third, 
and fifth notes) of these scales.  
 

  
 

Commonly used scale progressions that begin with the C Major scale include the following:  
 

 C Major - G Major – F Major 
 
 C Major – F Major – G Major 
 
 C Major – F Major – A Minor – G Major 
 
 C Major – G Major – A Minor – F Minor 
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There are also several commonly used scale progressions that begin with the A Minor scale:  
 
 A Minor – F Major – C Major – G Major 
 
 A Minor – F Major – C Major – G Major 
 
Exploration 7.10 Scale Progressions 

Create and play a sequence of notes using one of the scale progressions described in the section 
above. 

Topic 7.11 Music Tracks 

A backing tracking is often combined with a melody to create a song. A digital audio workstation 
(DAW) provides musicians and composers with the ability to create and play several tracks of music 
in parallel. The TuneScope Track reporter block can be used to assign a list of notes generated in 
this manner to create a music track. 
 

  
 
The Play Tracks block can then be used to play the tracks created in this manner.  
 

  
 
Several guidelines may be helpful in constructing an initial melody track to accompany the backing 
track.  
 

1. Select notes in the same scale as the notes in the measures of the backing track. However, 
pick a different octave than the octave used for the backing track. 

2. Begin with an ascending or descending sequence from that scale that does not have jumps or 
skips. 

3. Once you have an initial sequence for a given measure, edit the notes by hand until you are 
satisfied with the results. You can also hand edit notes in the backing track as needed to 
obtain a result that is pleasing to you. 

4. Often the notes in the melody are of shorter duration than the notes in the backing track.  For 
example, if the notes in the backing track are quarter notes, the notes in the melody might be 
eighth notes. 

These suggestions are just a starting point. As you gain more experience creating music you will 
get a better sense of your own musical taste. 
 
Timing also is a significant element of music. In 4/4 time, there are four quarter notes in a 
measure. The notes in each measure of the melody must add up to a whole note, which is 
equivalent to two half notes, four quarter notes, or eight eighth notes. 
 
The initial melody track created likely will have a mechanical sound, much like a mechanical 
music box. This is in part because to simplify construction of the melody, the notes have all been 
the same duration. Varying the duration of the notes of the melody can help create a more natural 
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sound. The only constraint is that (in 4/4 time), the duration of the notes in each measure must 
add up to a whole note. Further discussion of timing is provided in the Drum Kit module.  

 
Exploration 7.11 Music Tracks 

Use the techniques described in this module to create a melody and an accompanying backing track. 
Use the Play Tracks block to play the two tracks together.  

 

Topic 7.12 Musical Patterns 

Almost all music incorporates patterns that repeat. Sometimes the repetition involves repeating 
patterns of notes. Repetition of lyrics is also a recurring element of music. 
 
Today technology often plays a role in creating and extending musical patterns, sometimes producing 
effects that would be difficult to achieve otherwise.  The musical pioneer Les Paul began 
experimenting with use of tape recorders to achieve these types of effects shortly after the second 
World War. Les Paul recorded a section of music on an audio tape. He then played back the music 
and recorded it on an acetate record. He could then play the record and overlay the original music 
track with a second layer of music. Les Paul later developed multitrack tape recorders that enabled 
him to achieve similar effects within a single tape recorder. 
 
The timing and juxtaposition of the overlaid music tracks enabled Les Paul to achieve various echo 
and reverberation effects. Digital computers are now used to achieve similar effects. 
 
A musical canon is a piece of music in which the instrumental parts or vocals play or sing the same 
music starting at different times. (A round is a type of canon. However, in a round each voice starts at 
the beginning again when it finishes so that the piece goes “round and round.”) 
 
Pachelbel’s Canon is one of the most famous examples of this type of musical repetition. A violin 
begins to play the music. After a delay of two measures, a second violin begins to play the same 
music. After a further delay of two additional measures, a third violin begins to play the same music. 
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The effect of doubling and tripling the music with an offset greatly enhances the effect of the music. 
Although Pachelbel’s Canon was composed in 1694, this music is still popular and is often played at 
weddings today. 
 
 
In one demonstration, Vihart used three paper tape music players to graphically illustrate the delayed 
repetition of the music in Pachelbel’s Canon. As a paper tape encoding the musical notes passed 
through each of three music box play heads, the same music was repeated with a delay.  
 

 
 
Pachelbel also employed repetition in the musical chords that accompany the melody. When a violin 
trio plays Pachelbel’s Canon, a cello traditionally plays the chords that accompany the melody.  
 
 Measure 1:  D Chord, A Chord, B Minor Chord, F# Minor Chord 

Measure 2:  G Chord, D Chord, G Chord, A Chord 
 
In TuneScope the core set of violin notes can be offset by inserting rests at the beginning of the lists 
of notes for Violin 1, Violin 2, and Violin 3: 
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The first violin waits for four measures (i.e., 4 notes in this instance) while the cello plays its repeated 
pattern of chords. The second violin delays for an additional 8 measures (i.e., 8 notes in this instance), 
and the third violin delays for an additional 16 measures (i.e., 16 notes in this instance). The Rest 
code block reports a list of the specified rests (i.e., an “R” in the notation of the note list). 

 

  
 

The list of rests is generated by appending the specified number “R’s” to a list.  
 

  
 
The violin tracks with the specified number of offsets for each violin can then be combined the repeating 
cello track, achieving essentially the same result in TuneScope as Vihart achieved with paper-tape music 
boxes. 
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Essential Knowledge 

 CS Principle 3.1 Variables and Assignments 
 CS Principle 3.2 Data Abstraction  
 CS Principle 3.8 Iteration 

 
Exploration 12.2 Musical Canons 

Recreate the melody for Pachelbel’s Canon in TuneScope using multiple violin tracks with offsets. 
Then modify the composition to create a variation of the Canon.  

 

Topic 7.13 Lyrics 

In the United States, the copyright for a musical composer expires 70 years after the death of the 
composer. Pachelbel died in 1706, so this musical composition has been in the public domain since 
1776.  
This means that anyone has been free to re-purpose this work and incorporate it into their own tunes 
and compositions. Consequently, elements of Pachelbel’s Canon have been incorporated into the 
following songs and many others. 
  
 Hook, Blues Traveler 
 Go West, Pet Shop Boys 
 Cryin’, Aerosmith 
 Tunnel of Love, Dire Straits 
 No Woman No Cry, Bob Marley and the Wailers 
 Streets of London, Ralph McTell 
 Memories, Maroon Five 
 Let It Be, The Beatles 
 
 The form also lends itself to parody. The following are lyrics created at the beginning of allergy 
season to accompany Pachelbel’s Canon: 
  
 Pachelbel’s Allergy 
 

 Flowers blooming 
 Pollen looming 
 Spring in C’ville 
 Sneezin’ season 
  

 Buy your Kleenex 
 In profusion 
 Claritin is part of mealtime 
 
The following lyrics in a more serious vein were created by Mary Peng, a University of Virginia 
student. 

 
 Faith, Hope, Life 
 

You are my faith, my hope, my life 
 You gave me the chance to breathe 
 The fresh air of the world 
 And walk around 
 With a heart of wonder 
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 Eyes for splendor 
  

 Time goes by so fast 
 My love for you 
 Grows deeper 
 Every passing day 
 
In both cases, the music for Pachelbel’s Canon was played from TuneScope into a headset. The 
accompanying lyrics were sung and recorded in Audacity. The vocal track was then exported as an 
“.mp3” file and reimported into TuneScope. By this means the melody and vocal tracks could be 
combined and played back in TuneScope. 
 
This method could be extended to include a backing track with chords or a drum track. 
 
 

Exploration 7.13 Lyrics 

Create lyrics to accompany Pachelbel’s Canon and record them. Then export the vocal track as 
an “.mp3” file and import them into TuneScope. Play the music and vocal track created in this 
manner in TuneScope. 
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Appendix A 

Constructing Code Blocks to Report the Notes in the Major and 
Minor Scales and the Intervals between Notes within a Scale 

 
Major Scales 

The major scales consist of the following seven notes within the twelve-note Western chromatic 
scale:  1 3 5  6  8  10  12.  A major scale cannot have two notes consisting of the same letter. For 
example, if sharps were used in the F major scale, the letter “A” would be used twice: 

F G A A♯ C D E 

Therefore, “B Flat” is used in place of “A Sharp” to avoid duplicating the letter “A”. 

F G A Bb C D E 

More details about the process of constructing the major scales are provided in Appendix B along with a 
Table of Major Scales. This table was used to construct a reporter block consisting of a List of Major 
Scales. 

 

  
 
The information in the List of Major Scales is then used to construct a Major Scale reporter block 
that reports the seven notes associated with any major scale. 
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For example, this block reports that the following notes are associated with the E Major scale. 
 

  
 
The Major Scale & Octave reporter block reports the specified octave as well as the note in each major 
scale. 
 

  
 
For example, the following notes are associated with the G Major scale in the fourth octave. Each octave 
begins with the note “C”. Therefore, beginning with the note “C”, the octave shifts from the fourth octave 
to the fifth octave. 
 

  
 
An index, Major Scale Index, was constructed to indicate the point the point at which the notes in 
each scale shift from one octave to the next. For example, in the case of the G Major Scale, the index 
indicates that first three notes are in the fourth octave, while the remaining notes are in the fifth octave. 
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The Major Scale Index reporter block retrieves the required information from the List of Major 
Scales reporter block. 
 

  
 
Minor Scales 
 
The procedure to report the position of the notes in the minor scale is almost identical to the similar 
procedure that reports the position of the notes in the major scale except that a “4”, “9”, and “11” replace 
“5”, “10”, and “12” in the list of positions in the chromatic scale. 
 

Chromatic Scale 1 2 3 4 5 6 7 8 9 10 11 12 
C C# D D# E F F# G G# A A# B 

 

C Minor Scale 1  2 3  4  5 6  7  
C  D D#  F  G G#  A#  

 
Intervals between Notes 
 
The Interval reporter block reports the interval between any two notes in a major scale. For example, 
there is an interval of “1” between E4 and F4. Further, since the direction of the movement is descending, 
the interval is reported as “-1”. 
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The Interval reporter block builds a table of the notes within that scale for the first eight octaves. 
It then locates the position of Note 1 and Note 2 within that list and subtracts the difference to 
obtain the interval between the notes.  
 

  
 
Since the interval between notes determines whether two notes are harmonious or dissonant 
when played together, this information can be useful in constructing sequences of notes and 
chords. 
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Appendix B – Major Scales 

The major scales consist of the following seven notes within the twelve-note Western chromatic 
scale: 1 3  5  6  8  10  12 

Enharmonic notes are notes that use the same key on the piano and which have the same 
frequency, but which use different names depending on what scale they are part of. For example, 
a C# is the same frequency and piano key as a Db. 
 

 
 
We use enharmonic notes because a major scale cannot have two notes consisting of the same 
letter. For example, if sharps are used in the F major scale, the letter “A” is used twice: 

F G A A♯ C D E 

Therefore, “B Flat” is used in place of “A Sharp” to avoid duplicating the letter “A”. 

F G A Bb C D E  

In the table below, scales that begin with a sharp or flat are duplicated; for example, the “C 
Sharp” scale is also written as “D Flat”. Two scales, D# and G#, include double sharps (C## and 
F##). Therefore, the Eb Major and Ab Major scales are usually used in place of these two scales. 
 
 
 

Table of Major Scales 
C D E F G A  B 
C# D# E# F# G# A# B# 
Db Eb F Gb Ab Bb C 
D E F# G A B C# 
D# E# F G# A# B# C 
Eb F G Ab Bb C D 
E F# G# A B C# D# 
F G A Bb C D E 
F# G# A# B C# D# E# 
Gb Ab Bb Cb Db Eb F 
G A B C D E F# 
G# A# B# C# D# E# F 
Ab BB C Db EB F G 
A B C# D E F# G# 
A# B# C D# E# F G 
Bb C D Eb F G A 
B C# D# E F# G# A# 


