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ABSTRACT
• Supplementing CS 2114 homework exercises with tree visualization functionality.

• Uses the OpenPOP (OPEN Pointer OPerations) server to calculate basic pointer operations within
data structures.

• OpenPOP is a server that can be used to visualize some basic pointers programs. The main idea
behind OpenPOP is to generate the execution trace of some pointer exercises, written in Java, and
visualize them to students to enable them understand the code and its execution.

• OpenPOP is already used in some CS 2114 pointers exercises.

• Utilizes the JSAV JavaScript library to create the visualizations of data structures.

• Adding onto existing code base that supports visualizations for linked list data structures in Java

VISUALIZATION WORK FLOW
• This is a CodeWorkout exercise that asks students to implement a Tree BS code.

• Then, Code-workout will send student answers to the OpenPOP server to generate the execution
trace.

IMPLEMENTATION
• Run student code from homework exercises through OpenPOP server to generate execution trace

containing all pointer assignments within tree data structure.

• Parse execution trace to determine changes in tree data structure occurring between lines of student
code.

• Visualize these execution steps through the JSAV tree visualization modules to show student code
execution in real time.

• Integrate tree visualizations into existing homework assignments so students can visualize their tree
code execution.

DESIGN REQUIREMENTS
• Build upon existing linked list functionality in OpenPOP to support creation of pointers and visual-

ization capability for tree data structures.

• Generate JSAV visualizations of tree data structures in in real time to show execution steps of student
code.

• Ensure all additions to OpenPOP are compatible with existing linked list functionality so students
can generate visualizations for multiple data structures.

• Provide thorough documentation to aid any future developers building upon the project to add func-
tionality for more data structures.

TRACE EXAMPLE
The following figures show sample execution traces of student code generated by running code through

the OpenPOP (OPEN Pointer OPerations) server.

FUTURE WORK
• Add support for visualization of traversal and logical steps during execution of tree operations Adapt

OpenPOP server to include functionality for even more data structures used in class homework exer-
cises.

• Optimize tree visualization code to match performance level of existing linked list visualizations.

VISUALIZATION WORK FLOW 2
• Here is an example for our generated visualization.


