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Brief Overview 

● Create visualization of student code from CodeWorkout exercises to help 
students find bugs more easily and increase understanding of data structures



Project Walkthrough

https://opendsa-server.cs.vt.edu/ODSA/Books/Everything/html/BinaryTreeInfFlw.html

https://opendsa-server.cs.vt.edu/ODSA/Books/Everything/html/BinaryTreeInfFlw.html


Project Walkthrough (cont.)

Pointing to root node, value 
of 4

Pointing to first left child, 
value 1

Pointing to second left child, 
value 3



Completed Project Work

● Implemented binary tree visualizations
○ All code is compatible with existing code

● Used JSAV library to visualize binary tree
● Included JSAV pointers to show recursive value checking



Quick Deep Dive

 
System Diagram of 
interaction between 
CodeWorkout and 
OpenPOP Server 
(OPEN Pointer 
OPerations)



Grabs all data for a single 
node

Checks if any values have 
changed if the node already 
existed

Adds the node to an array of 
nodes if it doesn’t already 
exist



Goes through all nodes and 
sets their child nodes with 
pointers to tree node objects



Creates JSAV binary tree, 
pointer to the root, and sets 
first visualization step

Makes the tree recursively 
for the JSAV object



Project Timeline

Create tree from trace

Write code for basic tree visualization

User Testing

Visualize multiple steps of students code



Lessons Learned

● Constant communication with client 
will help project stay on deadline

● Having Windows vs. Linux made the 
project more difficult

● The JSAV api is very easy to work with 
when visualizing data structures

● Analyzing binary tree data from a stack 
trace introduces timing errors when 
creating nodes



Future Work

● Implement project work in all OpenDSA 
Tree exercises

● Expand project to include other data 
structures

○ Hash table
○ M-nary tree

● Optimize current code
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