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• particle therapy patient scheduling [2] 

1. Background
Prize-Collecting Job Sequencing with One Common and Multiple 

Secondary Resources is NP-Hard [1]

  

Particle therapy 
patient scheduling [2]

Scheduling of 
avionic systems [3]

Applications: Constraint Programming (CP):

2. Research Question

3. VSIDS + Density  

3. Methodology

Variable Selection Heuristics:
  

Variable State Independent Decaying 
Sum (VSIDS) [4] (Baseline)

  

Highest Density First (HDF)
  

VSIDS + Density
  

Instance sets[1]:
   

Zbest  : Final Total Prize(solution quality)
AOC : Area Under Curve(convergence rate)
K : Conflicts(to explain the above)

3. VSIDS + Density                                                           

4. Results

Solution Quality and 
Convergence Rate

Density methods deteriorate as 
instances get larger both in terms 
of AOC & solution quality

Conflicts
HDF generates numerous conflicts 
or slows down for larger instances. 
VSIDS + Density initially mirrors 
HDF, later recovers but slow start 
effects are noticeable.

Other Instance Sets
3 secondary resources (easier than 
2 sec. res.): similar trend, lower 
deterioration of density methods

skewed (harder than balanced):
similar trend, higher deterioration 
of density methods 

5. Conclusion & Future Work

3. VSIDS + Density

Prioritizing high-density jobs is ineffective for PC-
JSOCMSR as the common resource is the main 

bottleneck. 
Future Work: 
• value selection preserving common and secondary resources.
• variable selection based on upper bounds computed using  PC-

JSOSMS relaxations [1]

Can CP solvers’ convergence rate and solution quality be improved using 
domain-specific variable selection based on job densities (prize over duration)?

  
Measurements:
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