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PERFORMANCE COST OF 
SOUNDNESS
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Problem: Safe Interaction
τ τ τ eτ
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Gradual Typing
τ τ τ eτ
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Deserialization
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E[v,v] ... v'

Primitive Operations ( δ )
e *Int IntInt
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Retic vs. Python
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Reticulated
def dist(pt : Tuple(Int,Int)) -> Int:
    x = pt[0]
    y = pt[1]
    return abs(x + y)

dist((0, "NaN")) Expected Int*
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1. Fully-Typed



2. Configurations
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EXPERIMENT & 
RESULTS



Benchmarks
DLS 2014 POPL 2017 PEPM 2018

futen call_method espionage
http2 call_simple pythonflow
slowSHA chaos take5
aespython fannkuch sample_fsm

stats go
meteor
nbody

nqueens
pidigits
pystone

spectralnorm



# Typed Components
DLS 2014 POPL 2017 PEPM 2018

15 7 12
4 6 12
17 15 16
34 * 1 19 *

79 * 7
8
5

2
5
14
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of 340 configurations
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Cost of Tag Soundness
• Worst-case overhead: under 10x
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ORANGES comparison!



Cost of Tag Soundness
• Worst-case overhead: under 10x


• Best-case overhead: 1x -- 4x


• adding types never* improves performance


• Slowest configuration: fully-typed


• Overhead       number of type annotations∝
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Speedup?

• Unsound optimization for 
read-only values (tuples)

• Double-checks method 
calls



Runtime vs. # Types



Experiment
• granularity: functions & class-fields


• 10 samples of [10 * (F + C)] configurations


• Karst at Indiana University cluster (32GB RAM, 250GB other)


• Reticulated, master branch, commit e478343


• Python 3.4.3


• 40 iterations per configuration, report average


• 200 values of D on x-axis



POPL 2017
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UNUSED SLIDES



⊢ e : τ

⊢ e' : τ'

???



Takikawa Method
• granularity


• experimental modules, fixed modules


• configurations


• baseline


• performance ratio


