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Software System Summary: 

Web-CAT: Web-based Center for Automated Testing 
 

Summary 
Web-CAT is a web application that provides software testing services to students.  It’s most 
prominent service is an electronic assignment submission and grading system that supports test-
driven development.  

Objectives 
•  Support the addition of new services without requiring recompilation. 
•  Operate as a web application, without requiring users to have any additional software 

beyond a web browser. 
•  Provide an automated grading system that is independent of the student’s programming 

language, the instructor’s assessment model, and the desired feedback to be provided to 
students. 

•  Support grading of assignments written using test-driven development: students must 
provide test cases for their code, but can make unlimited submissions and get feedback or 
check their progress as much as they like as their solution is developed. 

Contributions 
•  Built on a plug-in architecture, where services are provided by “subsystems”, and newly 

developed subsystems will be automatically configured and installed just by restarting the 
application. 

•  The Grader subsystem supports automated grading and feedback generation that is 
completely customizable by the instructor (in terms of student programming language, 
desired scoring formula, desired method of assessing scores, desired feedback strategy, 
etc.). 

•  A set of instructor configuration settings allow the use of test-driven assignments, where 
students are expected to submit many times as they develop solutions, rather than once or 
twice at the end.  Students are assessed based on how well they demonstrate the 
correctness of their own solution, and also given concrete, automated feedback on what 
code they have not tested well enough, what style or documentation issues are present in 
their work, and what coding patterns might indicate potential bugs or trouble spots in 
their work. 

•  Software fault-tolerance is built into the installation: the application internally monitors 
itself, correctly reporting and handling faults (including internal bugs) without affecting 
the actions of other users or crashing the application; a separate monitor automatically 
restarts the application if it ever crashes or locks up. 

•  Reduced the amount of bugs in student code by 45%. 
•  Approximately 40,000 lines of Java code 
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Contents 
This software system summary includes the following documents to give insight into Web-
CAT’s use and operation: 
 

•  A series of screenshots walking through the main aspects of the application (5 pp.) 
•  A summary of student responses after using Web-CAT in class (1 p.) 
•  A poster illustrating the test-driven development concepts and approach used, together 

with a summary of evaluation results (1 p.—the full-size poster is also available as part of 
supplemental materials) 
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After logging in, students select the course and assignment to which they are submitting. 
   

 
 

The student can upload a single file, or a zip or jar archive containing many files, in any 
programming language. 

 

 
 

All interactions follow a simple “wizard” metaphor, so navigation through the application is self-
guiding, walking the user step-by-step through any task.
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Introductory students in CS 1705 can directly submit for the interactive development 
environment they use to write Java programs. 

 
 

 
 

After selecting the appropriate menu entry, they choose the name of the assignment and submit.  
Results are popped up in their browser window. 
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Assignment feedback is available in summary form, characterizing how well the student has 
performed in several dimensions.  The student also gets detailed feedback on each class (file) 
submitted, as well as the results of the student’s own tests. 
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Feedback on individual files written by the student is provided through a color-coded source 
code view in the student’s web browser.  Individual statements that reflect violations of expected 
stylistic conventions or potential coding errors are marked with explanations.  Point deductions 
are provided where necessary. 
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Development is near completion of an instructor/TA feedback mechanism that will allow course 
staff to enter comments to students directly through their web browser.  The interface provides 
for full direct-manipulation editing of comments, which are then immediately viewable by 
students when they look up assignment results, just as automatically generated comments are. 
 
Such an interface also has the potential to support student review assignments, where one student 
(or group) is assigned the task to critically review and comment on the work of another.  Peer 
feedback helps promote code reading skills, and that feedback can be used by the original author 
to improve their own work. 
 
 

 


