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Abstract

The repetitive and time-consuming task of formatting new Processing
sketches for our main program dissuades our client from experimenting
with the application and using it in future classes. I built a program ca-
pable of automating the process of including a new sketch in our program,
allowing for experimentation on a stand-alone sketch to be done without
the fear of needing to re-translate the file to work with our tool. The
source code can be found in the repository at
https://github.com/WhitmanCSCapstone/video-manipulation.

1 Introduction
During this academic year, my capstone group created a live video manipu-
lation tool for Justin Lincoln using the programming language Processing [3].
Processing facilitates the creation of visual programs, and provides an interface
for running and visualizing their outputs. Input to these programs, referred to
in the processing community as "sketches," can come from the mouse, keyboard,
or numerous other devices. We designed our application to work with a specific
MIDI Controller [2] favored by Professor Lincoln, the nanoKONTROL2 [1], and
one of our goals for the project was to reduce the repetitive code required to
integrate the controller with new sketches.

The main program requires sketches to be formatted in a way compatible
with the MIDI controller and the rest of our program’s structure. Our solution
to this problem involved the creation of a template sketch. A map was made
between the sliders, button, and knobs on the MIDI controller to specific func-
tionality Professor Lincoln wanted in the sketch. While this approach greatly
improved the ease at which new sketches could be added to our tool, it intro-
duced some repetitive and potentially confusing tasks for anyone that wants to
use and extend our app with a new sketch.

My individual contribution to the project is the creation of a sketch trans-
lator. This stand-alone program reads a sketch formatted to run in Processing,
and converts it to a file ready for integration in the main video manipulation
tool. This can be done with a single command in a terminal, or by the click of
a button in another sketch.

The intent of this contribution is to enable Professor Lincoln to use the pro-
gram in future classes. As our previous method of translating sketches required
either intimate knowledge of our program or following a long and tedious set of
steps, students new to processing and our app would find it difficult to use. The
ability to instantly format sketches for the the video manipulation tool greatly
reduces the amount of work necessary to use our program, and will hopefully
encourage its use as an experimental tool for Professor Lincoln and his students.
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2 How to Use the Sketch Translator
There are two ways to use the translator. The recommended method is to
use the Python file manually in a terminal or in Windows Powershell. The
second method is to run the wrapper program through the Processing interface.
This file can be found in the folder titled "Input Configuration." This wrapper
generates new code with the click of a button. Additionally, the wrapper can
modify the mapping for the MIDI controller, allowing a user to change what
individual controller buttons and sliders do without having to delve into code.
To translate a new sketch, choose one of the following options.

1. How to run the translator from the command line.

(a) Open up a terminal of your choosing.

(b) Navigate to the "Input Configuration" folder which contains the file
"translator.py"

(c) Run the python file by typing "python translator.py source dest"

• source is the location of the file to read. By default it will read
"fileToTranslate.pde."

• dest is the location to write the translated file to. By default it
will write to "output.pde" in the same folder it was run from.

• Note that on Mac and Linux distributions of Python, you may
need to type "python3" rather than "python" in the command
above.

The following command will translate the file "newSketch.pde" and
output the formatted code to "newOutput.pde" in the same folder.

python translator.py newSketch.pde newOutput.pde

2. How to run the translator from the wrapper program.

(a) Open the folder titled "Input Configuration" in any file browser or
terminal.

(b) Run any of the Processing sketches in the folder to open a new Pro-
cessing window.

(c) (Optional) Connect a MIDI controller to your computer.

(d) Click the play button to run the sketch, opening a new window with
a grid of buttons.

(e) (Optional) Update the mapping of the MIDI controller by moving the
mouse over the listed options and moving the corresponding button,
knob, or slider you would like the functionality mapped to.

(f) Copy your code you want translated and paste it into the file "file-
ToTranslate.pde" located in the same folder.
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(g) Press the "Run Translator" button in the sketch.

(h) (Optional) After closing the program, delete the code in "fileToTrans-
late.pde" you pasted in the previous step.

After the program has been translated, it must be transferred to our main
program. This can be done by copying the file and pasting it in the main
program directory. It does not matter what the file is named, as long as the
class name does not exists anywhere else in the code base. After this has been
done, some additional steps must be performed to enable the new file in the
video manipulation tool.

1. Open the file "quadContainer.pde" in any text editor of your choosing.
The file can be found in our main program directory.

2. Scroll down until you see the function titled "createAllQuads."

3. Using the template below, add a new line above "quads.trimToSize()".
The following example shows what you should write if your new class
created by the translator is named "newSketchClass."

public void createAllQuads(PApplet app)
{

quads.add(new oldSketchClass(app,buffer));
quads.add(new newSketchClass(app,buffer)); //Add this line.
quads.trimToSize();

}

3 Algorithm
My translator operates under the assumption that the code it reads as its input
will be error-free. It reads the input into an array of strings, with each string
representing a line. This array is read multiple times, with each pass adding
something to the output file. This approach was taken because existing Java
parsers had difficulty reading Processing code, and there was not enough time
to write my own parser capable of making a new syntax tree.

The first two passes concern the global scope. The first detects global com-
ments in the source file and writes them at the top of the new program. It
captures both single and multi-line comments, up until the first instance of
runnable code. Comments in the global scope after this first line of code are
ignored. The second pass detects and writes imports to the new file. Some
imports that are always present in the main program will not be copied to the
new file.

After the second pass, we begin writing the new class. The line

public class OutputQuad extends QuadObject{
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is written to the file, and the global indentation level is increased to help format
the output sketch. Global variables in the input sketch are then translated to
private fields in the new class.

The "setup()" function of the input sketch is then translated to the new
class’ constructor. Some specific keywords that may have been present in the
original function are ignored, such as "fullScreen" and "colorMode." This is to
prevent the new sketch from making unexpected changes to the main program’s
environment. Additionally, any instances of the word "this" in the original code
are replaced with "app," allowing the new class to use the main PApplet thread
to create new objects.

The "draw()" function is translated to our "runSketch()" method in a similar
way. The translation between these two function is much more complicated,
however, with certain Processing functions requiring the text "tempBuffer." to
precede them. Inserting this text instructs the program to make updates to the
sketch we are running inside the video manipulation tool, rather than to the tool
itself. We also must include the line "tempBuffer.startDraw()" at the beginning
of the function to enable updating of the graphics buffer. To solve this problem,
my program iteratively slices the current line it is translating, and checks to see
if it begins with one of the primitive functions. If it does, it checks the previous
characters to make sure we are not in the middle of a word or calling a function
from another class. If not, it inserts the required text and moves ahead through
the line. This terminates when a line comment is reached, or there are no more
characters left to iterate through. This process repeats for every line in the
original draw function, then concludes by writing "tempBuffer.endDraw()" to
our file.

After the constructor and "runSketch()" function required for our program
have been generated, any additional functions in the input sketch are translated
to private functions of the new class. These functions may draw to the screen
just like the "runSketch()" method, so the same technique is used to insert
"tempBuffer." before any calls which draw to the screen or change global style
variables.

One final pass is made over the translated sketch to update it for our MIDI
controller. Instances of the "cc" array are removed and replaced with the cor-
responding functionality found in the file "Map.csv." The resulting code may
differ from what the user expects depending on whether they updated the con-
troller settings before or after translating the file, so a comment is added to the
line showing what it looked like before translation.

4 Design Choices and Limitations
Two methods of translating the sketch were developed to allow for differing user
preferences and level of familiarity with the command line. By default, using the
manual method will do the same thing as the wrapper program, reading from
"fileToTranslate.pde" and writing to the same folder it runs in. Even if the user
prefers to use the command line, copy-pasting the program to be translated into
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"fileToTranslate.pde" may be faster than finding and typing the file paths.
On the other hand, using the wrapper to translate is more user-friendly, and

may be more convenient if the MIDI Controller also needs to be re-mapped.
Before running the translator this way, the user must make sure to overwrite the
temporary sketch with their program, and then save the file after the wrapper
has been started. This required step will ensure both that the correct file gets
translated, and that Processing will not interpret the file to be translated as part
of the wrapper program. If the input file is interpreted as part of the translator,
the sketch will not run.

The output code may not appear exactly as expected. Some of these dif-
ferences include comments missing above global functions. My program will
preserve comments up to the first line of code, but will ignore any other global
comments after that. This results in comments of the classic Java-Docs style
to disappear in the translated program; however, as I predict that development
will primarily occur in the input file, I don’t see this as a problem. Additionally,
any comments not in the global scope will still appear in the translation.

Indentation style is preserved through translation as well. This can look
very jarring if the input sketch has an inconsistent or unorthodox style, but is
functionally equivalent. As a user may have differing preferences as to how they
want to indent their code, I refrained from "prettifying" the output. There is
no reason to make the code potentially harder to read for someone with their
own style of indentation.

There is also the potential for surprise in how MIDI inputs are translated.
Typical sketches using the MIDI controller operate with a "cc" array that
houses the controller state. As we have encapsulated the controller into an-
other class, some care needs to be taken in how MIDI inputs are translated.
In our program, individual sketches communicate with the MIDI controller
through function parameters. These parameters hold a mapping between in-
puts and functions, stored in an array defined in another class. My trans-
lator reads this array, and replaces code like "cc[5]" with the corresponding
"params.get(midiMap.get("Fade"))" given that "Fade" is mapped to the fifth
input on the MIDI Controller. As this translation may be inaccurate or confus-
ing depending on what the user is trying to do, I create a new comment with
the previous, untranslated, text in the same line as the replacement.

params.get(midiMap.get("Fade")) = 127; // Replaced: cc[5] = 127;

5 Conclusion
For a normally sized sketch using MIDI inputs and user-defined functions, run-
ning this translator saves an estimated 20 minutes compared to reformatting
the sketch manually. When many sketches need to be translated, this can save
hours of a user’s time. This time saved is what allows our main video manipu-
lation tool to be viable as something Professor Lincoln can use in future classes
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and in his experiments with Processing.
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