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In this module, construction of a simple rhythm using a drum machine is explored. A drum machine is 
sometimes known as a drum sequencer.  Musicians and DJs use drum machines to build drum tracks. One 
type of interface for a drum machine resembles the illustration below.  
 
There are two rows of 16 squares. This particular drum machine is set to sixteenth notes, so there are 16 
possible beats to be played. The top of the grid indicates where the quarter notes land within the measure. 
 

  
 
To play the kick drum on each quarter note the squares at the first, second, third, and fourth quarter note 
location are turned on. This is shown in the example below. In this example, the kick drum plays on the 
first, second, third, and fourth quarter note of a measure. 
 

  
 
The following example illustrates a simple blues rhythm in which the kick drum is played on the first 
and third quarter notes, while the snare drum is played on the second and fourth quarter notes. 

 

  
 
This is one of the most basic, yet foundational rhythms that nearly all other blues and rock rhythms are 
constructed from. In the topics that follow, a similar interface for a drum machine will be constructed in 
TuneScope. TuneScope has several types of drums, including a snare drum and a bass drum. 
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To simplify construction, an interface with only eight rather than sixteen slots is created in the example 
that follows. However, once the foundational principles are understood, a drum machine of any type or 
design can be constructed. In the interface shown below, each of the eight slots represents an eighth note.  
 

  
 
Topic 10.1 Creating a Play Drum Code Block 

If the Set Instrument code block is used to set the instrument to Bass Drum, the code block Play 
C3 for Eighth Note and Wait creates a synthesized drum sound.  
 

  
 
These two code blocks can be combined into a custom code block, Play Bass Drum. 
 

  
 
In the previous example, the Bass Drum is played on the first and fifth notes, with empty eighth note 
slots in between. The following code combines the Play Bass Drum code block with Rest code 
blocks to create a sequence that approximates the illustrated drum machine rhythm. 
 

  
 

The entire eight block sequence shown above could be placed in a Forever block to cause this rhythm 
to repeat indefinitely. 
 

Essential Knowledge 

CS Principle 3.12 Calling Procedures  

CS Principle 3.13 Developing Procedures 
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Exploration 10.1 Creating a Play Drum Code Block 

Create a custom Play Bass Drum code block in the manner illustrated above. Then 
combine the code block with Rest blocks to create a bass drum rhythm. 

 
Topic 10.2 Representing a Drum Pattern with a List 

The drum machine interface described in the introduction to this module represents drum patterns 
with a series of check boxes. In TuneScope, rather than extending the unwieldy sequence of code 
blocks shown in the previous topic, the rhythm could be represented in the form of a list in which an 
“X” represents a drum hit and an empty box represents a rest. 

 

  
 

The sequence could be assigned to a Bass Drum Sequence variable in this manner: 
 

  
 

This pattern enables a Bass Drum Sequencer code block to play the bass drum when it encounters an 
“X” in the list and otherwise rest for one-eighth note. This loop plays the drum sequence in a more 
efficient manner than the in-line code described in the preceding section. 

 

  
 
This loop provides the basic mechanism for building a drum machine in TuneScope.  

 
Essential Knowledge 

 CS Principle 3.1 Variables  

 CS Principle 3.2 Data Abstraction  

 CS Principle 3.6 Conditionals  

 CS Principle 3.8 Iteration 

 CS Principle 3.10 Lists  

 CS Principle 3.13 Developing Procedures 
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Application of Essential Knowledge 

The drum loop example combines a number of concepts introduced in previous modules, 
including variables, procedures, iteration, and lists. The most important concept employed is data 
abstraction. The drum pattern is represented in a format – in this instance consisting of check 
boxes in a list – that is more efficient than employing in-line code to accomplish the task. 

 
Exploration 10.2 Representing a Drum Pattern in a List 

Use a list to create a drum sequence. Then create a drum sequencer script to play the drum 
sequence.  

 
Topic 10.3 Building a User Interface 

The code developed in the preceding sections provides the engine that will become the heart of the 
drum machine. Construction of a user interface is the next step in the process. The interface will 
consist of a series of checkboxes. Clicking a checkbox one time places an “X” in the box. Clicking 
the checkbox a second time removes the “X” from the box. Each box with an “X” represents a drum 
hit in the sequence. 

 

  
 

A checkbox can be constructed by creating a sprite with two costumes, one labeled Off (unchecked) 
and the other costume labeled On (checked). 
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A sprite’s costumes are also numbered, in the order displayed. Therefore, the unchecked costume is 
Costume # 1 and the checked costume is Costume # 2. When the checkbox sprite is clicked, if the 
checkbox costume is Off (i.e., Costume # 1), the sprite switches to the costume labeled On. (That is, if 
the checkbox was previously unchecked, it switches to the checked costume and vice versa.)  This 
type of user interface is known as a toggle, because the costume toggles from one state to another 
each time the sprite is clicked. 
 

  
 
If the new costume is Costume # 2 (as shown in the illustration below), an “X” is placed in the first 
item in the first item of the Bass Drum Sequence list. If the new costume is Costume # 1, the “X” is 
removed from the first item of the Bass Drum Sequence list, leaving an empty box. 
 

  
 
The sprite’s costume provides a visual representation of the status, and also provides a way for the 
user to change the status by checking or unchecking the box. Most importantly, toggling the sprite’s 
costume between a checked box and an empty box also changes the state of the corresponding item in 
the Bass Drum Sequence list. The Bass Drum Sequence loop then processes the list to play the drum 
sequence. 
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To provide additional user feedback, a click can be added to the end of the script. The Play Sound 
Click code block provides audible feedback to the user each time the checkbox is clicked. 

 

  
 

Once the first sprite checkbox has been developed and tested, the sprite and its script can be 
duplicated to create a total of eight checkboxes. Each duplicate sprite will need its script revised to 
reflect its order in the sequence. For example, in the script for the second sprite Item 1 would need to 
be replaced with Item 2.  

 

 
 
The duplicated sprites with updated scripts can then be arranged in a row to provide the user interface 
for creating a drum sequence. 
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Essential Knowledge 

 CS Principle 3.6 Conditionals  

 CS Principle 3.10 Lists  

Application of Essential Knowledge 

A user interface provides a way for a user to change the state of an application without directly 
writing code. Clicking a series of checkboxes provides a faster and more efficient way of 
constructing a drum sequence than re-writing the code each time a different drum pattern is 
created. The checkbox interface is known as a Graphical User Interface (GUI). The graphical 
user interface was invented at the Xerox Palo Alto Research Center (Xerox PARC). Steve Jobs 
popularized the graphical user interface through introduction of the Apple Macintosh, the first 
widely adopted computer with a GUI. 
 

Exploration 10.3 Building a User Interface 

Create a checkbox user interface for a drum sequencer. Then use the interface to explore 
creation of different drum patterns. 
 

Topic 10.4 Building a Drum SEequencer 

The code and resources developed in the preceding sections can be combined to create an updated 
Bass Drum Sequencer code block. This code block examines each item in the Bass Drum Loop 
list and executes the Play Bass Drum code block if the current item in the list contains an “X”.  

 

  
 

Once the basic drum sequencer has been implemented and tested, there are a number of 
enhancements and refinements that could be added. Highlighting the active cell when a drum beat is 
played enables users to follow the rhythm visually. 
 

    
 
The active cell in the table can be highlighted by adding a third costume to each sprite. 
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If the sequencer encounters an “X” in a cell in the table, it switches to the highlighted costume before 
initiating the Play Drum instruction. After the drum is played, the costume is then switched back to 
the previous costume. This causes the active cell in the table to be highlighted as a drum hit is  
occuring. 
 
To add this feature to the sequencer, a Join operator block is needed. The Join block reports the 
inputs as a single output.  For example, if “1” and “A” are provided as inputs, the block will report 
“1A”.  

 
To put a space between the characters in the output, a space must be added to the input, as shown 
below.  In Snap! a space is represented by an asterisk in the input. 

  
Another block needed is the Tell command block. The Tell block directs a specific sprite to do a 
specific action. For example, the following block would be used to tell the Snare 1 sprite to change 
costumes to the highlighted costume. 
 

 
 
The Join block can also be used as an input in the Tell block select the desired sprite. 
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By adding a Tell block on either side of the Play Drum block in the sequencer, it’s possible to make 
each sprite switch from the On costume to the Highlighted costume when that drum is played and 
then switch back again. Instead of entering a number in the Join block, the ‘i” from the For block is 
used instead. 

 

 
 

Essential Knowledge 

 CS Principle 3.13 Developing Procedures 

 CS Principle 3.12 Calling Procedures  

Application of Essential Knowledge 

Displaying a red dot in the checkbox at the same time the drum hit occurs provides another form 
of feedback that makes it easier to follow the drum pattern.  

 
Exploration 10.4 Building a Drum Sequencer 

Build a drum sequencer for the bass drum. Then modify the drum sequencer to provide visual 
feedback as the drum sequence plays. 
 

Topic 10.5 Creating Parallel Drum Tracks 

A Repeat Track block provided as a built-in TuneScope block can be used to play parallel drum 
tracks.  
 

  
 
The Repeat Drum Track block reporter block must be used in combination with the Play 
Tracks block. In the example below, the Bass Drum loop repeats for as long as the chords in the 
electric guitar track play.  
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This capability can be expanded to play multiple instrumental tracks and multiple drum tracks in 
parallel. 
 

  
 
In Western music based on the twelve-note chromatic scale with a 4/4 time signature, the first beat of 
each measure usually coincides with the strongest accents in the melody. Therefore, a chord change 
often occurs at this point. The third beat is the point with the second greatest potential for a chord 
change. Anything that occurs at these points is said to be “on the beat.” Events that occur on the 
second or fourth beat are said to be “off beat.” Some genres, such as dance hall, reggae, and ska, 
reverse this pattern. 
 
Some genres (notably dancehall, reggae, and ska) reverse this pattern. 
The most basic element of a drum pattern is the bass drum. In many forms of music, the bass drum 
controls the rhythm and sets the tempo. The most common drum patterns in Western 4/4 music place 
the bass drum on the beat. 
 
Within a rhythmic pattern, shifting the regular accents associated with the pattern is called 
“syncopation”. Syncopated music can disrupt the listeners expectations and create a pleasing 
sensation when the rhythm resolves to its original pattern.  This technique spread in America from 
gospel choirs, eventually finding its way into rock and roll and roll, rockabilly, and funk. Syncopation 
is usually added by adding a snare drum on the off beats of a measure. 
 
The pattern of Bass Drum – Snare – Bass Drum – Snare is one of the most basic drum patterns 
beginners learn, and it forms the basis of many more advanced patterns. Try doubling a drum using 
eighth notes instead of quarter notes. Try shifting a beat slightly or leaving it out completely. How 
does this change the feel of the rhythm? 
 
Once you have created a basic pattern with two drum tracks, try adding a cymbal or a hi-hat as a third 
track. Simples and hi-hats are often used to provide additional ornamentation to a drum pattern. 
Explore placement at different places in the pattern to see what sounds best to you. 
 
Essential Knowledge 

 CS Principle 3.1 Variables and Assignments 

 CS Principle 3.2 Data Abstraction 

 CS Principle 3.6 Conditionals  

 CS Principle 3.8 Iteration 

 CS Principle 3.10 Lists  
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 CS Principle 3.13 Developing Procedures 

CS Principle 4.3 Parallel and Distributed Computing 

Parallel computing is a computational model in which a program is broken into multiple smaller 
sequential computing operations that are executed simultaneously. 

 
Exploration 10.5 Creating Parallel Drum Tracks  

Create a custom Play Tracks custom sequence that combines at least two drum sequences 
with a melody track and a chord progression track. 
 

Topic 10.6 Controlling the Tempo 

The beats per minute can be adjusted using the Set Tempo code block. 
 

  
 

If a variable named Beats per Minute is created, a slider can be created to control the tempo. Right-
clicking a variable watcher displayed on the stage accesses a menu that can be used to convert the 
variable watcher to a slider. 

 

  
 

Inserting the code block Set Tempo to Beats Per Minute BPM into the drum sequencer loop 
enables the slider to control the tempo. 

 

  
 

Essential Knowledge 

CS Principle 3.1 Variables and Assignments 

Application of Essential Knowledge 

Tempo is not a standard user-defined variable. It is a system variable that affects the entire 
TuneScope environment. Changing Tempo also affects any other programs that also use this 
system variable. 

Exploration 10.6 Controlling the Tempo 

Add a control to the user interface that enables the user to control the tempo with a slider. 
 

 


