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Assignment #2: Job Shop Scheduling

1 Overview

This course is about applying Constraint Programming (CP) methods to building Intelligent Sys-
tems. In particular, CP technology can solve hard combinatorial optimization problems such as
scheduling, planning and configuration. For the course programming project, you will use the the-
ory learned in class to experiment with job shop scheduling problems (JSPs). You will apply a
stochastic local search technique and evaluate the experimental results. A report describing your
results will be due the last week of class.

2 Job Shop Problems

Job shop problems are an abstraction of real industrial machine scheduling problems. Formally, a
machine is a resource capable of performing a single task at a time. We are given a number of jobs
each consisting of a fixed sequence of tasks to be performed. The required machine and execution
time for each task is specified. The scheduling problem consists of assigning start times to each
task such that the execution order of tasks is maintained and at most one task is executing on any
machine at any time. The optimization criterion is to minimize the total time required for all jobs
to finish (called the makespan).

There are many instances of the job shop problem, both easy and hard. A set of benchmark
job shop instances is provided on the class website. The minimum makespan is known for some
instances but remains unsolved for others. Note that it is easy to solve a job shop problem for
arbitrarily long makespans. Your goal is to find the shortest makespan for each instance that you
can.

In general, local search methods will not be able to find the true optimum. Instead you will establish
the goal of finding a solution to the CSP with a makespan better than a previous solution. Then
search for this solution for some limited number of moves. Upon success, remember the solution and
its makespan, establish a new upper bound on the makespan and search again. 1 For each problem

1We will discuss these methods in detail during class.
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instance, record the solution, best makespan found, optimal solution (if known), the execution time
and number of moves required. Present this data in a table format.

3 Results

Prepare a short writeup describing your program (between 8-10 single-spaced pages with tabular
and graphical results). What is the algorithm or multiple algorithms that you used? Give references
to the literature where similar algorithms are being used. How well does your method work versus
the cited competition? A table would be useful for comparison of results. Provide a short description
of how to run your program. Include the source code (well commented) with your report as an
appendix. A template for the project writeup will be provided.

4 Marking

Some JSPs are easy and some hard. You will not be able to solve the really hard problems. Don’t
worry! Your mark for the programming project will be based both on how innovative your method
is on the benchmark problem set as well as how many problems you solve or which optima you
obtain. The point is to learn to use CP for solving combinatorial problems.

The project marking scheme is based equally on the following criteria:

• Innovation - how creative and sophisticated is your algorithm.

• Performance - how well did it work on the benchmark dataset.

• Report - how well do you describe your work and results.

This project will require considerable time and effort. Good luck and have fun!
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