
400-LEVEL COURSE PROJECT REVIEW 
 

Course:  CMSC 433 – Programming Language Technologies and Paradigms 
Semester of offering:  Spring  2015 
Instructor:  Professor Adam Porter 
Project:  Amaze-ing Race (Project P3) 
 
Reviewer:  Rance Cleaveland 
 
Course background.  CMSC 433 is one of the technical electives offered to its majors by the 
Computer Science department.  It is typically taken by seniors; juniors, and some MS students 
also may be found on class rosters.  The content of the course focuses on multi-threaded and 
concurrent programming techniques, with a heavy although not exclusive focus on the Java 
programming language.  The class is project-oriented, with student typically assigned five 
programming projects over the course of the semester.  Students are given two weeks to 
complete their projects, which account for approximately 50% of a student’s final grade.  The 
remaining 50% is determined by in-class assessments, including midterm and final exams. 
 
Project background.  The project being reviewed asked student to implement a parallel maze 
solver.  Given a maze in a particular format, students’ project should determine if the maze is 
solvable (i.e. if there is a path from the start of the maze to the maze’s exit), and if so, to 
produce a path from the start to the exit.  Students were allowed to use any features in the 
Java language they wished in their implementation.  The grading of projects included a 
functional correctness aspect (did student code produce the correct output?) and also a 
performance one:  did student code execute significantly faster than single-threaded baseline 
implementations when run on multi-core machines?  (The machines in question are maintained 
by the Computer Science department.)  In addition, there was a competition associated with 
the project; students whose implementations were fastest on a (hidden) benchmark were able 
to earn extra credit. 
 
Project evaluation.  This project serves as a capstone project for the single-process, multi-
threaded component of this class.  (Later material in the course focuses on distributed 
computing.)  It requires students to demonstrate that they understand how the various multi-
threading features in Java work, and also how to use them to produce code that efficiently uses 
the underlying hardware to enhance performance.  Variations of this project assignment have 
been used in other offerings of this class, and the assignment and effort required have been 
tuned as a result.  This leads to the following determination. 
 

Level of difficulty:  0 (appropriate for course) 



 
Student performance.  In order to assess student-performance on this project, a sampling of 
student submissions were examined, based on the following two general criteria proposed by 
the faculty committee overseeing this effort. 

1. Code correctness.  How well does the student project do on the test cases used for 
grading? 

2. Code quality.  Is student code well-structured and comprehensible to an external 
reader? 

46 students submitted solutions to this project.  The average score was 88.55 (out of 100), with 
a standard deviation of 25.2.  The high score was 110, reflecting a perfect score plus 10 extra-
credit points due to strong performance in the performance competition described above.  The 
low score was 0.  23 students earned grades of 100 or above; 5 had grades of 90-99; 8 fell in the 
80s; 1 in the 70s; 2 in the 60s; and 7 in the 50s and below. 

To investigate individual student performance across the two metrics, two submissions each 
were selected from the following score ranges:  100+, 80-99, and 0-79.  Students who received 
0 (there were two) were excluded.  The following table summarizes student performance along 
the two criteria listed above, where the criteria scoring is as follows:  (1) Excellent, (2) Very 
good, (3) good, (4) fair, (5) poor. 

Student Project grade Criterion 1 Score Criterion 2 Score Criteria Average 
Student A 110 1 1 1.0 
Student B 103 1 3 2.0 
Student C 95 1 2 1.5 
Student D 85 2 2 2.0 
Student E 77 3 1 2.0 
Student F 50 5 2 3.5 

The Criterion 1 scores were directly based on the grades assigned to the projects, which were 
based completely on testing.  The Criterion 2 scores were based on a manual inspection of the 
code submitted by the students by the committee preparing this report.  The factors 
considered in this score included: 

• Consistent code indentation and alignment.  All the students’ projects scored well on 
this point, owing no doubt to their probable use of the Eclipse IDE, which handles much 
of this overhead automatically. 

• Clarity of code structure; were loops / recursion appropriately used?  Were suggestive 
variable names used?  Were appropriate mechanisms for managing multi-threading 
used?  Students generally scored well in this category also. 

• Clear and appropriate comments.  This was where the highest variability of performance 
was found.  One student did not include any comments.  Others did; two were 
exemplary (comments aided understanding without overwhelming code). 
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