
1. Background
The Resource Constrained Project Scheduling
Problem (RCPSP) is an NP-Hard problem[1]. The
goal is to generate the shortest schedules,
under resource and precedence constraints.

Preemptive RCPSP with Setup Times is an
extension, where activities can be pre-empted
and resumed after a setup time.

Constraint Programming (CP) is a powerful
method of solving general combinatorial
problems. However, the search space of
PRCPSP-ST is much larger compared to base
problem, making it less practical.

2. Research Questions
Can including domain-specific knowledge
improve the search procedures of constraint
solvers?
Can these new heuristics be used to improve
existing branching heuristics?

3. Methodology
Two heuristics inspired by existing
methods[2] were created:

Greatest Resource Demand (GRD): prioritize
scheduling most demanding activities;
Dynamic Earliest Starting Time (dEST): try
to schedule activities as early as
possible.

By prioritizing demanding activities, only
small gaps in the schedule are left, which
can be filled by less demanding tasks.

4.  Experimental Results
Three algorithms were tested:

A baseline configuration, VS/SG, which
used VSIDS[3] and solution-guided Phase
Saving[4];
Our new heuristics, GRD/dEST;
A combination of VSIDS and dEST, VS/dEST.

Results can be seen in Table 1 and Figure 2.

VS/dEST had a 10-fold speedup over the
baseline, and a 47-fold decrease in
decisions made by the solver.

While VS/SG found fewer solutions, they were
better schedules, especially for large
datasets.
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Figure 1: A PRCPSP-ST instance
with 4 activities.

Figure 2: The progress of the different methods, by
Decision Count and Time.

Table 1: The measured metrics.

5.  Discussion and Conclusion
The speedup can partly be attributed to
the baseline initially considering all
time slots equally.
Using VSIDS with dEST resulted in the best
performance for most metrics.
Heuristic strategies may be more suitable
for applications with short solver
timeouts.

6.  Future Work
Longer timeouts may return different results,
especially for VS/SG;
Different types of setup times can be tried by scaling
activity durations. 
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