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How can we solve such problem instances?

A. Biedenkapp, F. Bozkurt, T. Eimer, F. Hutter, M. Lindauer



Dynamic Algorithm Configuration

Dynamic
Algorithm Configuration

A. Biedenkapp, F. Bozkurt, T. Eimer, F. Hutter, M. Lindauer



Dynamic Algorithm Configuration

Start from some default: ~
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Dynamic Algorithm Configuration
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Observe state: Water
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Dynamic Algorithm Configuration
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Adjust parameter:
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Dynamic Algorithm Configuration
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Observe state: Bike Trail
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Dynamic Configuration as MDP

Formalize optimization as MDP M = (S, A, 7, R)
State Space S
Action Space A

n
m Transition Function 7
m Reward Function R
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Taking Instances Into Account

m Instances as context
m Contextual-MDP: Mz = {M;}iz
| M,’ = (S,.A, 77,7?,,')
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Taking Instances Into Account

Dynamic -
Config. 7 Algorithm A

state s; |

L instance 0

| .
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Taking Instances Into Account

apply action ap

(set parameter h) .

Dynamic :
Config. 7 Algorithm A

L instance 0
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Taking Instances Into Account

Dynamic -
Config. 7 Algorithm A
; state s3 ,
reward r3
> instance 0

| .
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Taking Instances Into Account

Dynamic -
Config. 7 Algorithm A

instance 1 )
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Taking Instances Into Account

apply action ap

(set parameter h) .

Dynamic :
Config. 7 Algorithm A
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Taking Instances Into Account

Dynamic -
Config. 7 Algorithm A

state s3 |

reward r3
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Taking Instances Into Account

Dynamic -
Config. 7 Algorithm A

instance 2
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Taking Instances Into Account

apply action ap A

(set parameter h) .

Dynamic :
Config. 7 Algorithm A

instance 2
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Taking Instances Into Account
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Experimental Design

We designed benchmarks to gain insights into the following settings:
m Effect of Short Effective Sequence Length
m Stochasticity of Reward Signal

Homogeneity of Instances

m Generalization

m Scaling with the Number of Parameters
m Effect of Self-Paced Learning
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Experimental Design
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Sigmoid: Instance sets

12 Sigmoid TRAIN
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Sigmoid: Instance sets
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m We presented a new meta-algorithmic framework

m We demonstrated that the framework is a generalisation of prior
frameworks

m Finally we demonstrated the effectiveness of the framework

Effect of Short Effective Sequence Length
Stochasticity of Reward Signal
Homogeneity of Instances

Generalization

Scaling with the Number of Parameters
Effect of Self-Paced Learning
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Image Sources

Female Runner (by algotruneman under CCO 1.0)
Running Shoe (under CC BY-NC 4.0)

Bike (under CC BY-NC 4.0)

Flippers (under CC BY-NC 4.0)

Cycling Pictogram

(by Parutakupiu & Thadius856 under public domain)

m Athletics Pictogram

(by Parutakupiu & Thadius856 under public domain)
m Swimming Pictogram

(by Parutakupiu & Thadius856 under public domain)

m The above images were flipped/rotated or scaled and used to depict
abstract representations of Algorithm Configuration
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https://openclipart.org/detail/259731/female-runner-2
https://openclipart.org/artist/algotruneman
https://creativecommons.org/publicdomain/zero/1.0/
https://pngimg.com/download/5786
https://creativecommons.org/licenses/by-nc/4.0/
https://pngimg.com/download/5393
https://creativecommons.org/licenses/by-nc/4.0/
http://pngimg.com/download/37436
https://creativecommons.org/licenses/by-nc/4.0/
https://commons.wikimedia.org/wiki/File:Cycling_(road)_pictogram.svg
https://commons.wikimedia.org/wiki/User:Parutakupiu
https://commons.wikimedia.org/wiki/User:Thadius856
https://commons.wikimedia.org/wiki/File:Athletics_pictogram.svg
https://commons.wikimedia.org/wiki/User:Parutakupiu
https://commons.wikimedia.org/wiki/User:Thadius856
https://commons.wikimedia.org/wiki/File:Swimming_pictogram.svg
https://commons.wikimedia.org/wiki/User:Parutakupiu
https://commons.wikimedia.org/wiki/User:Thadius856
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