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Algorithm Configuration

Automating Algorithm Design
- Encode design choices as parameters
- Search for good configurations via learning
- Can tailor to specific contexts (input distribs)

Examples: solvers for SAT, MIPs, TSP instances, …

Goal: find good configurations quickly
Good = fast algorithms for relevant problem instances

ParamILS [Hutter, Hoos, Leyton-Brown, Stützle 2009], 
SMAC [Hutter, Hoos, Leyton-Brown 2011], 
Hyperband [Li, Jamieson, DeSalvo, Rostamizadeh, Talwalkar 2016], …



Algorithm Configuration

Two parts of the algorithm configuration problem:

1. Which configurations should we test?
• Predict promising new configurations
• Bayesian methods, structural assumptions, …

2. How should we efficiently test configurations?
• Test by running algorithms on random inputs
• How many inputs to try on each configuration?
• Goal: don’t waste time on duds

This work



Structured Procrastination [2017]: algorithm configuration 
procedure with guaranteed worst-case running time.  

• Find approx. optimal config. in time proportional to 
[# configs] x [OPT running time] x [error terms].

• Nearly matches worst-case lower bounds (up to logs)

Structured Procrastination with Confidence [2019]: 
Bounds can be made adaptive, better for “easier” instances

• See also: Leaps & Bounds, Caps & Runs 
[Weisz, György, Szepesvári 2018, 2019]

Anytime procedures: user stops search procedure at any 
point, guarantee tightens over time.

• User does not need to pre-specify error bounds

This Work (informal):
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Structured Procrastination
[Kleinberg, Leyton-Brown, L 2017], [Kleinberg, Leyton-Brown, L, Graham 2019]
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A time management scheme due to Stanford 
philosopher John Perry [2011 Ig Nobel prize, Literature]
• Keep a set of hard tasks that you procrastinate to avoid, thereby 

accomplishing other tasks.
• Eventually replace each daunting task with a new task that is even 

more daunting, and so complete the former.

Structured Procrastination Algorithm Configuration:
• Maintain sets of tasks (for each config., a queue of runs)
• Start with the easiest tasks (shortest captimes)
• Procrastinate when these tasks prove daunting 

(put capped runs back on the queue)

Structured Procrastination
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Implementation (Anytime)

5.5.  Grow the chosen configuration’s queue (if necessary)
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Beating the Lower Bound



 

Structured Procrastination with Confidence

5.5.  Grow the chosen configuration’s queue (if necessary)

lower confidence bound

lowest confidence bound

ran most often



 

Details: Confidence Bounds
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Summary
Structured Procrastination: approach to algorithm configuration.

• Procrastinates on potentially hard inputs rather than solving them 
to completion when first encountered

Anytime procedure, guaranteed to find an approx. optimal 
algorithm configuration in nearly optimal worst-case time.

Extension: adaptively better performance on “easy” instances
• E.g., presence of bad configurations that can be rejected quickly

Future directions:
• Combining with Bayesian optimization, other methods
• Thorough empirical evaluations, comparisons

Thanks!


