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Benchmarks + Experiments are important.

Must be:
  Relevant
  Rigorous
  Reproducible

benchmarks measurement visualization
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How to encourage domain-specific benchmarks?
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How to encourage domain-specific benchmarks?

Main takeaway: think like a practitioner
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GTP = 
Gradual
Typing

Performance
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Gradual Typing

Untyped Typed
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Gradual Typing

Untyped Typed

def join(d0,d1,sort,how):

  ....

DataFrame

bool

Left|Right

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,

         how:Left|Right)

    -> DataFrame:

  ....

Types where useful ... and nowhere else!

15



Gradual Typing

Untyped Typed
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Gradual Typing

Untyped Typed

DefinitelyTyped
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Gradual Typing Performance?

Untyped Typed
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Untyped Typed

Run-time cost of sound types
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Gradual Typing Performance?

Untyped Typed

Run-time cost of sound types

?? join(x,y,z) How to validate?

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,

         how:Left|Right)

    -> DataFrame:

  ....

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,
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    -> DataFrame:

  ....
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Gradual Typing Performance?

Untyped Typed

Run-time cost of sound types

?? join(x,y,z) How to validate?

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,

         how:Left|Right)

    -> DataFrame:

  ....

?? join(x,y,z) How to validate?

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,

         how:Left|Right)

    -> DataFrame:

  ....

(TypeScript does not validate)
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Gradual Typing Performance?

Untyped Typed

Run-time cost of sound types

?? join(x,y,z) How to validate?

def join(d0:DataFrame,
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         how:Left|Right)
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Gradual Typing Performance?

Untyped Typed

Run-time cost of sound types

?? join(x,y,z) How to validate?

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,

         how:Left|Right)

    -> DataFrame:

  ....

TTT
U

T UTT

UU UU

Many interactions,
Maybe high costs

24



25



TTT
U

T UTT

UU UU

What does soundness cost?
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TTT
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What does soundness cost?

Typed Racket

+ object types, function types, ...
+ type-driven optimizer

Worst-case slowdown: 1.4x
ecoop'15
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What does soundness cost?

Typed Racket

+ object types, function types, ...
+ type-driven optimizer

Worst-case slowdown: 1.4x
ecoop'15

2x 30x 12,000x

(1ms to 12sec)
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TTT
U
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UU UU

What does soundness cost?

Typed Racket

+ object types, function types, ...
+ type-driven optimizer

Worst-case slowdown: 1.4x
ecoop'15

2x 30x 12,000x

(1ms to 12sec)
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What does soundness cost?

Need a way to measure!
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GTP Benchmarks
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GTP Benchmarks

What to measure? Cost of sound types
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GTP Benchmarks

What to measure? Cost of sound types

Which programs? ... Any

How fast is good enough? ???

What is a benchmark? ???

Think like a practitioner
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What is a gradual typing benchmark?

Untyped code? def join(d0,d1,sort,how): Not enough.

Typed code? def join(d0:DataFrame, ...): Not enough.
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What is a gradual typing benchmark?

Untyped code? def join(d0,d1,sort,how): Not enough.

Typed code? def join(d0:DataFrame, ...): Not enough.

GT promise: can mix typed + untyped code

Need to measure all configurations
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What is a gradual typing benchmark?

1. Start with a program

def join(d0,d1,sort,how):

  ....
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What is a gradual typing benchmark?

1. Start with a program

def join(d0,d1,sort,how):

  ....

2. Add types

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,

         how:Left|Right)

    -> DataFrame:

  ....
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What is a gradual typing benchmark?

1. Start with a program

def join(d0,d1,sort,how):

  ....

2. Add types

def join(d0:DataFrame,

         d1:DataFrame,

         sort:bool,

         how:Left|Right)

    -> DataFrame:

  ....

3. Explore all configurations
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What is a gradual typing benchmark?

Explore by module

5 modules, 32 configurations
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What is a gradual typing benchmark?

Explore by module

5 modules, 32 configurations

2 modules, 4 configurations
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What is a gradual typing benchmark?

Explore by module

5 modules, 32 configurations

2 modules, 4 configurations 3 modules, 8 configurations
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Where to find benchmarks?
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Where to find benchmarks?

Wherever people share code
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Where to find benchmarks?

Wherever people share code

Current status:  21 benchmarks, +40k configurations

48



49



How to analyze the data?
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How to analyze the data?

How to summarize?

How to compare?

How to scale?
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How to analyze the data?

How to summarize?

Some ideas:

worst-case?   average?   median?
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How to analyze the data?
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How to analyze the data?

Too slow = useless!
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How to analyze the data?

Too slow = useless!

x-axis = limit for "too slow" vs. untyped code (log scale)
y-axis = % usable configs.
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How to compare
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How to compare
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How to scale
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How to scale

Linear-size random samples
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Sofware for Measurement
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Sofware for Measurement
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Sofware for Measurement
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Sofware for Measurement
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Sofware for Measurement

Interruptible!    Space-Eficient.   Configurable.
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Sofware for Measurement

Interruptible!    Space-Eficient.   Configurable.
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Sofware for Measurement

71



Sofware for Measurement

Tiny DSL for experiments

#lang gtp-measure/manifest

#:config #hash(

  (bin . "/home/gtp/racket-8.8/bin/")

  (cutoff . 6)

  (num-samples . 10))

/home/gtp/benchmarks/morsecode

/home/gtp/benchmarks/take5
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Sofware for Measurement
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Sofware for Measurement

DSL for data

#lang gtp-measure/output/typed-untyped

("00000" ("cpu time: 566 real time: 567 gc time: 62" ....))

("00001" ("cpu time: 820 real time: 822 gc time: 46" ....))

("00010" ("cpu time: 561 real time: 562 gc time: 46" ....))

("00011" ("cpu time: 805 real time: 807 gc time: 47" ....))

....
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Sofware for Measurement

DSL for data

#lang gtp-measure/output/typed-untyped

("00000" ("cpu time: 566 real time: 567 gc time: 62" ....))

("00001" ("cpu time: 820 real time: 822 gc time: 46" ....))

("00010" ("cpu time: 561 real time: 562 gc time: 46" ....))

("00011" ("cpu time: 805 real time: 807 gc time: 47" ....))

....
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Sofware for Visualization
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Sofware for Visualization
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Sofware for Visualization
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Sofware for Visualization
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Continuous Testing

83



Continuous Testing
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benchmarks measurement visualization
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benchmarks measurement visualization

All 3 important ... but not to everyone
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benchmarks measurement visualization

All 3 important ... but not to everyone

Lesson 2:  loose coupling helps adoption
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Still ... low adoption
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Still ... low adoption

2014: few experiments,
~2 gradual configurations
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Still ... low adoption

2014: few experiments,
~2 gradual configurations

Lately: few experiments,
but thorough

Ok?
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Thank You

92



Lessons

How to encourage domain-specific benchmarks?
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How to encourage domain-specific benchmarks?

Think like a practitioner

94



Lessons

How to encourage domain-specific benchmarks?
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Lessons

How to encourage domain-specific benchmarks?

Think like a practitioner

Separate benchmarks from analysis tools

Borrow nodes
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https://github.com/utahplt/gtp-benchmarks

https://github.com/utahplt/gtp-measure

https://github.com/utahplt/gtp-plot
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