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Empirical Evaluation – The ICAPS/IPC Way

The ICAPS/IPC Way
Measure coverage
Time limit 30 minutes
Memory limit 2-8 GB
Use the benchmarks from the International Planning Competition

Having a standard evaluation setting is generally beneficial:
Reproducibility
Interpretability
Avoids hand picking results
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The diversity in the IPC Benchmark Set
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So, What’s Wrong with the IPC Benchmark Set?

IPC

L D O

Nomystery (20) 11 20 12
Rovers (40) 40 40 40
Woodworking (50) 50 50 50

Total 101 110 102

Table: Coverage of LAMA (L), Decstar (D) and OLCFF (O)

Different number of instances per domain

Instance scaling: too easy, too hard, and not smooth

→Experiments on some domains of the IPC benchmark set may not observe any
difference between planners even if it exists!
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So, What’s Wrong with the IPC Benchmark Set?

IPC New’14

L D O L D O

Nomystery (20) 11 20 12 25 30 24
Rovers (40) 40 40 40 22 18 21
Woodworking (50) 50 50 50 18 27 30

Total 101 110 102 65 75 75

Table: Coverage of LAMA (L), Decstar (D) and OLCFF (O)

Different number of instances per domain

Instance scaling: too easy, too hard, and not smooth

→Experiments on some domains of the IPC benchmark set may not observe any
difference between planners even if it exists!
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Non-Smooth Scaling
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Smooth Scaling
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Contribution

An automatic tool to select instances from a given domain (more informative
than the IPC set to compare current and future planners)

1 Smooth scaling from easy to hard instances:
Easy: solvable by any planner that anyone would compare against

(baseline)
Hard: out of reach of current existing planners within a reasonable time limit

2 Minimize bias towards/against planners used
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Example Domain: Barman

Instance Generator
./barman-generator.py <num_cocktails> <num_ingredients>

<num_shots> [<random_seed>]
num_cocktails (min 1)
num_ingredients (min 2)
num_shots (min num_cocktails+1)
random_seed (min 1, optional)Automatic Configuration of Benchmark Sets for Classical Planning 13/25
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Instance Generation Problem

Input:
domain
instance generator
a baseline planner
a set of state-of-the-art planners

Output: set of instances with a good scaling

Generate instances→ Compute/Estimate runtimes→ Select instances

How to avoid bias wrt. the set of considered planners?

Output: set of linear scaling of parameters for the generator that produce a good
scaling in runtime
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Sequences of instances

User specifies characteristics of the generator parameters:

Linear Attributes

:
Numeric value
Increase size of the task
User specifies ranges for the
base value (b) and slope (m)

Enumerated attributes

:

Finite set of values
Fixed in the sequence

cocktails shots ingredients

b ∈ [1, 6] b ∈ [1, 5] v ∈ {3, 4, 5}
m ∈ [1, 5] m ∈ [0, 5]

+ cocktails
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Sequences of instances

User specifies characteristics of the generator parameters:

Linear Attributes:
Numeric value
Increase size of the task
User specifies ranges for the
base value (b) and slope (m)

Enumerated attributes:

Finite set of values
Fixed in the sequence

cocktails shots ingredients

b ∈ [1, 6] b ∈ [1, 5] v ∈ {3, 4, 5}
m ∈ [1, 5] m ∈ [0, 5]

+ cocktails

Our system may select sequences like:
(b = 5, (b = 1,m = 0, (v = 3)

m = 1.34) +cocktails)
5 6 3
6 7 3
7 8 3
9 10 3
10 11 3
11 12 3
13 14 3
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Optimization Process

1 Generate candidate sequences that scale smoothly
2 Choose selected (sub-)sequences to include easy to hard instances

Automatic Configuration of Benchmark Sets for Classical Planning 16/25



The ICAPS Way Benchmark Design Principles Benchmark Configuration Evaluation Conclusion

Sequence Optimization

We use SMAC to optimize the value of b, m and v for each parameter

Measure instance difficulty as the best runtime by any planner (time
limit 180 seconds)
Penalty based on smoothness of scaling difficulty (ideally by a factor of
1.5 to 2)

Runtimes: 10.36, 15.41, 18.9, 28.02, 29.27, 68.01
Ratios: 1.48, 1.22, 1.48, 1.04, 2.32

Penalties: 0.02, 0.54, 0.02, 0.91, 0.13
Total penalty 1.62

Automatic Configuration of Benchmark Sets for Classical Planning 17/25



The ICAPS Way Benchmark Design Principles Benchmark Configuration Evaluation Conclusion

Sequence Selection

MIP encoding to select sequences satisfying hard constraints:

There are 30 instances

(Easy) Baseline solves at least one instance in less than 30 seconds

(Hard) Sub-sequences go from easy (≤ 180s) to hard (> 2000s)

(Diverse) Don’t repeat the same parameters more than twice

and soft constraints:

(Easy) Baseline solves 2 to 6 instances under 30 seconds

(Easy) State-art planners solve 8 to 15 instances under 180 seconds

(Hard) All sequences end in a very hard instance

(Diverse) Don’t repeat the same parameters more than once

(Smooth) Minimize penalty of selected sequences
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Experiments

Compare our new benchmark sets against the IPC
26 domains
Satisficing and Optimal track
2 new benchmark sets that differ on the “training set”:

New’14: using planners up to 2014
New’20: using all available planners

Evaluation based on planners from IPC’18
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Evaluation Criteria

How to evaluate the quality of a benchmark set?

Coverage range: generally better if all planners solve some instance
and no planner solves all instances
Comparisons: number of pairs (X, Y) of planners, such that
coverage(X) 6= coverage(Y)

Goodhart’s law: “When a measure becomes a target, it ceases to be a good
measure.” – Marilyn Strathern

→Comparisons is a useful metric to compare benchmarks but not a metric to
optimize for (would introduce bias towards the set of planners)
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Results
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Highlight: SAT track

comparisons

Satisficing IPC ’14 ’20

gripper 0 7 7
miconic 0 0 0
elevators 7 0 0
blocksworld 0 27 28
driverlog 0 12 24
grid 0 26 24
zenotravel 0 23 25
barman 7 24 27
depot 7 27 22
parking 7 24 21
rovers 7 26 27
transport 7 24 26
visitall 7 24 26
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Conclusion

New tool to automatically select instances
Our tool consistently generates well-scaled instance sets that are useful
to evaluate current planners

New benchmark set significantly better than the IPC benchmark set,
specially in the SAT/AGL track

We need your feedback!
Do you find the results of our tool useful?
Is there any reason to prefer the IPC set over our new one?
Are there any constraints that we should take into account (in general or
for specific domains)?
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