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# Project Overview
● Our goal was to help novice C 

programmers learn C by creating an 

application for students to receive 

feedback on their code

● The feedback consists of 

easy-to-understand and relevant 

error messages

● Instructors are be able to configure 

the critiquer for their own 

assignments



Critiquer Feedback: On line 34, you are 
accessing an out-of-bounds index in array arr# Conceptual Sketch

I found an empty while loop at 
line 14!

Why does my code not work? I'm 
not getting any errors!



● Students & novice programmers in C

○ Specifically CPR E 288 students

○ … but is for anyone learning C

● Instructors, teaching assistants, 

tutors

# Potential Users and Uses



● Antipatterns: Poor solutions to common 
programming problems

● Regexes: A sequence of characters used to 
find patterns in text

● Abstract Syntax Tree: Tree representation 
of the syntactic structure of the code

● Xpath: Expression language for searching 
XML

● Sandboxing: Creating an isolated 
environment to run untrusted code safely

# Important Terms

Regex:(\w+\s+==\s+\d*\.\d+)|(\d*\.\d+\s
+==\s+\w+)

XPath:.//BINARY_OPERATOR[@operator=re:ma
tch(@operator, '==') and 
count(child::*)=2 and 
child::UNEXPOSED_EXPR[@type=re:match(@ty
pe, 'double|float')]]



● Dr. Ureel, Michigan Tech University

○ Work in progress critiquers in other languages

■ Existing code bases reference

■ Existing regular expressions

■ Common antipatterns

# Related Works
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# UI  
# Diagram
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# Implementation Details

● Abstract syntax tree builder

○ AST from uploaded student code

○ Utilizes the Clang compiler to build it

● XPath matcher

○ Converts the AST into an XML document

○ XPath query applied over this XML document

○ Results are antipatterns found within the code



Implementation Details (cont.)

● Regex matcher

○ Pulls each defined regex antipattern from the database and 
searches the uploaded code for matches

○ If a match is found, data about the match is sent back to 
the feedback generator for processing

● Instructor submitted tests

○ Puts test and student files into sandbox

○ Runs instructor submitted test suites against student code

○ Returns the result of each test

○ Uses the Unity C testing library



# Frontend: Code Feedback Page



# Frontend: Code Feedback Page (cont).



# Frontend: Student Side Demo

https://docs.google.com/file/d/19ilTEKZ5LJDjF8u6UBnAE4ZCCGMrQQt_/preview


# Frontend: Instructor Home



# Frontend: Create Antipattern



# Frontend: Create Assignment



● Unit Testing

○ Library: Unittest

○ Continuous Integration

● Integration Testing

● System Testing

● Acceptance Testing

# Testing



# Key Contributions

● Nicholas Carber
○ Regex matcher 
○ Antipattern documentation 
○ Represented antipatterns as regular expressions

● Conner Cook
○ Clang AST builder
○ Converted AST into an XML
○ XML search with XPaths

● Brandon Ford
○ Set up database
○ Flask request mapping and user sessions
○ Continuous integration
○ Backend functionality for edit assignment, sign up, 

login pages



# Key Contributions (cont.)
● Emily Huisinga

○ Uploading assignments
○ Receiving feedback from backend
○ Enhanced website aesthetics

● Sage Matt
○ Creating/editing custom antipatterns
○ Antipattern testing functionality
○ Create/editing assignments

● Cade Robison
○ Feedback generator
○ Test Case Runner
○ Continuous deployment



# Future Work

● Add more supported antipatterns

● Preprocessing uploaded code before antipattern identification

● More insightful feedback when test suites fails with a runtime or 

compile error

● Create custom feedback for built-in antipatterns

● Complete testing
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# Questions?
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