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Introduction

● SQL is an important skill

● DBMS may be hard for students to set up

● Large classes (150+ students)

● Grading assignments is time consuming

● Is there a better way?
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Codeboard

● Codeboard is a "web-based IDE to teach programming in the classroom."
● Supports Python, Java, C, and more out of the box.
● Teachers create exercises and share with students.
● Students can run and test code.
● Students submit their assignment for grading.
● Automatically graded using unit tests
● Teachers can inspect students code
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What the Codeboard IDE Looks Like
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Mantra

● The “middleman” between Codeboard and Docker.

● Web service for compiling and running programs.

● Responsible for validation, running and grading assignments. 
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How Does it All Work?
● User sends request to Codeboard

● Codeboard sends http request to Mantra

● Mantra can create Docker container

● Container runs program and sends results back to Mantra

● Mantra then sends results back to Codeboard

● User sees results
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Using Python to Run and Grade SQL 
Assignments

● Use the fact that Python with unit tests works out of the box.

● Python has built in sqlite3 support

● Various methods to populate and select from database using SQL

● Create multiple questions using text file

● Use “unittest” module to test and grade assignments
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Example Question
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Example of Test Output

Note: There were actually 3 questions in total on project
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How are Tests Written?
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SQLTable
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Run SQL Directly

● Another possible approach is running SQL directly

● This means no Python!

● Need to add new language to Codeboard and Mantra

● How will we run it?
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How to Add a New Language to Codeboard 
and Mantra

● Not a simple thing to do

● Create new dockerfile

● Think about project structure

● Important files, such as “codeboard.json”

● See paper for more detail on all the steps
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Dockerfile for SQLite
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Example SQL Project Structure

Root

├── codeboard.json

└── src

└── main.sql
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Example SQL Input and Output
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Ways to Improve

● Need to be able to test and grade assignments, not just run them

● Might need to use something like T-SQL

● Also, we need to be wary of students altering their own databases

● We could do this with permissions
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Conclusion

● Manually grading SQL assignments in time-consuming

● It’s possible to automate the grading

● Codeboard and Mantra makes this possible

● We can run SQL through Python

● We can run SQL directly

● Running SQL directly still needs work to flesh out issues
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