3. Creating Colorful Patterns
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The Snap! color framework explored in the previous chapter can be used to create colorful patterns filled
with polka dots and stripes. This exploration, in turn, will lead to simulation of impressionist paintings in
the next chapter.

Snap! sprites move about an area known as the Stage. The ability to move the sprites across the stage will
play an important role in creation of artistic patterns.

Creating Art through Coding
Jackson Pollock was an American painter in the abstract expressionist movement. Pollock was known
for his paint pouring technique that left his canvas covered with paint in a uniquely nontraditional
way.

Creating these whimsical and colorful projects in Snap! can be reminiscent of the vibrant paint work
done by Pollock. Varying the size of the dots or the thickness of the lines in combination with the
randomized positioning of the pen and changes in the pen hue can allow you, the artist, to create art in
the style of Pollock.
The illustrations above were created through use of these techniques. The methods used are described
in the sections that follow.

Topic 3.1 The Stage
The Stage is the space in which the turtle can move about. The default stage is 360 turtle steps high
and 480 turtle steps wide.
The Go to X _ Y _ block can be used to send the turtle to any part of the stage. The X coordinate
adjusts the horizonal position of the turtle and the Y coordinate adjusts the vertical position of the
turtle.

Exploration 3.1 The Stage
Explore the dimensions of the stage by using the Go To code block to move the turtle about the
stage. What are the X and Y values associated with the center of the stage and each of its four
corners (top left, top right, bottom left, and bottom right)?

Topic 3.2 Moving to a Random Position
The Pick Random reporter block can be used to pick a random number.

By picking a number between the left side of the stage (-240) and the right side of the stage (+240),
the Go To block can be combined with the Pick Random block to send the turtle to a random
position on the horizontal axis. The process can be duplicated for the vertical (Y) axis, using -180 and
180 to send the turtle to a random position on the horizontal and vertical axes.

This capability will be used to place polka dots at random locations across the stage.
Effective coding encapsulates code that will be reused in a custom code block once the code has been
tested and verified to work properly. This reduces the burden on human memory, and makes it
possible to create more complex programs than otherwise would be possible.
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It is important to assign a meaningful name to a custom code block when it is created. A meaningful
name enables the programmer to use the custom code block without the necessity of remembering all
of the details of how the code inside the custom block works. In this instance, because the custom
code block will send the turtle to a random position on the stage, the custom code block will be
named Go to Random Position.
Essential Knowledge
CS Principle 3.15 Random Values
The code block Pick Random generates and returns a random number between two values
(i.e, within a range that falls between a low number and a high number). Each result within this
range is equally likely to occur. Generation of a random number in a program means each
execution may produce a different result.
Application of Essential Knowledge
In this section, Pick Random is used to send a turtle to a given random position on the stage.
Exploration 3.2 Moving to a Random Position
Create a Go to Random Position custom code block, and use it to move the turtle about the
stage. Verify that the turtle randomly moves to every part of the stage given a sufficient number of
jumps.

Topic 3.3 Drawing Dots in Random Locations
The Move block moves the turtle about the stage. For example, Move 10 moves the turtle forward
ten turtle steps. However, when the Move 0 block is executed, the turtle stays in the same place and
does not move forward. If the Pen is down, the turtle will draw a dot.

The Set Pen Size block controls the size of the dot.

Move 10 moves the turtle forward ten turtle steps. However, when the Move 0 block (i.e., “move 0

steps”) is executed, the turtle stays in the same place and does not move forward. If the Pen is down,
the turtle draws a dot in that spot (as though a blob of ink squirted out).
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The script that makes a dot can be refined by lifting the pen after the dot is drawn. This will ensure
that the turtle only draws dots as it moves about the screen and does not draw lines that connect the
dots when the turtle is moved.

A custom Dot code block can be created once this code is tested and verified. The Dot block, in turn,
can be combined with the Go to Random Position block to place random dots across the screen.

.
A Repeat block can be used to control the number of dots that are placed on the stage.
Essential Knowledge
CS Principle 3.8 Iteration
A computer often needs to repeat the same series of steps several times. The term iteration
refers to a repeated sequence of steps. In the illustration above a series of steps is repeated to
create an artistic pattern.
CS Principle 3.11 Calling Procedures
A procedure is a named group of programming instructions that may have parameters and return
values. Procedures are referred to by different names, such as method or function, depending on
the programming language.
A procedure call interrupts the sequential execution of statements, causing the program to
execute the statements within the procedure before continuing. Once the last statement in the
procedure has executed, flow of control is returned to the point immediately following where the
procedure was called.
CS Principle 3.12 Developing Procedures
A procedural abstraction may extract shared features to generalize functionality instead of
duplicating code. This allows for program code reuse, which helps manage complexity.
Application of Essential Knowledge
In this section, the concept of iteration is applied to draw multiple dots.
Exploration 3.3 Drawing Dots in Random Locations
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Create a Dot custom code block. Combine the Dot custom block with the Go to Random
Position block to create random dots of varying sizes across the stage.
Estimate how many times the turtle has to make a dot in order to completely color in the entire
stage. Then verify this estimate through repeated moves.

Topic 3.4. Dots of Different Colors
Random colors can be generated by assigning a random number as an input to the Set Pen Hue
block.

This code can be used as the basis for a custom Pick Random Color code block.

If the Pick Random Color block is combined with the Random Position and Dot code blocks,
this sequence of code blocks can be used to place random dots of different colors across the screen.

Essential Knowledge
CS Principle 3.12 Developing Procedures
Creation of custom code blocks (i.e., procedures) improves the readability of a program. Rather
than displaying all of the lines of code contained within a custom code block, the reader on sees
the central concept or abstraction of the procedure’s function. This also facilitates re-use of code,
which helps manage complexity.
Application of Essential Knowledge
In this application, the custom code block Pick Random Color is used to generate random
colors.
Exploration 3.4 Dots of Different Colors
Create a Random Color custom code block. Combine the Random Color custom block with
the Go to Random Position and Dot blocks to create random dots of different colors across
the stage.

Topic 3.5 Polka Dot Backgrounds
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A polka dot background can be created by using the Repeat block to generate the desired number of
dots across the stage.

The Hide code block can be used to hide the turtle. Hiding the turtle speeds up the drawing process.

The Warp code block causes a polka dot background to appear almost instantaneously. The Warp
block suspends other background operations until execution of the script is completed.This causes
operations to take place more quickly.

The decision about whether to include the Warp block is an esthetic one in this instance. In some
cases, it may be enjoyable to watch the dots appear one by one. In other cases, it may be satisfying to
see the polka dot background appear instantly.
Exploration 3.5 Polka Dot Backgrounds
Create a Polka Dot custom code block that generates a polka dot background on the stage.

Topic 3.6 Confetti Backgrounds
A confetti background can be created by replacing the dots with randomly generated lines. A Line
code block can be created by moving forward a specified number of steps (with the pen down) and
then moving back the same number of steps.
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Replacing the Dot code block with a Line code block produces a striped background.

Turning the turtle a random amount each time produces a confetti background.

The number of variants that can be created is endless. The choices for different variations is
dictated by the esthetic sensibility of the coder.
Essential Knowledge
The following CS Principles are also applicable to this section:
CS Principle 3.15 Random Values
CS Principle 3.11 Calling Procedures
CS Principle 3.12 Developing Procedures
Application of Essential Knowledge
The application is similar to the previous section, except that instead of Dot function, the Line
function is applied.
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Exploration 3.6 Confetti Backgrounds
Create a Confetti custom code block that generates a confetti background on the stage. Then
explore other variants and patterns.

Topic 3.7 Creating a Customized Color Palette
There are times when it may be useful to create a customized color chart that includes a specific array
of colors. For example, the chart below shows a sequence of colors and associated pen numbers
associated with each color.
Color Chart
Color
Red
Orange
Gold
Yellow
Lime
Green
Cyan
Aqua
Blue
Purple
Violet
Magenta
Gray

Pen
#
4
9
11
17
20
37
48
54
61
73
78
87
66

The pen numbers associated with the colors selected can be placed in a list.

The list of pen numbers can then be assigned to a variable.
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The Item code block can then be used to select a random pen number from the color chart.

The method can then be used to set the Pen Hue to a pen number randomly selected from a specific
palette of colors.

Exploration 3.8 Color Chart
Create a customized color chart and combine it with the Polka Dot and Confetti programs to
create art work in the style of Jason Pollock.
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