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Introduction

Motivation

JIT compiler for

Have to deal with laziness, side-effects, reflection, and more
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Introduction

Consider:

f <- function(n) {
i <- 0
while (i < n) {

print(i)
i <- i + 1

}
}
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Introduction

Consider:

f <- function(n) {
i <- 0
while (i < n) {

print(i)
i <- i + 1

}
}

f(3)
## [1] 0
## [1] 1
## [1] 2
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Introduction

Consider:

f <- function(n) {
i <- 0
while (i < n) {

print(i)
i <- i + 1

}
}

f( { print("hi"); 3 } )
## [1] "hi"
## [1] 0
## [1] 1
## [1] 2
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Introduction

Consider:

f <- function(n) {
i <- 0
while (i < n) {

print(i)
i <- i + 1

}
}

evil <- function() { assign("i", 1, sys.frame(-1)) }
f( { evil(); 3 } )
## [1] 1
## [1] 2
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Contextual dispatch

Contextual dispatch

f(1000) ## -----> f_safe(1000)

f(evil()) ## -----> f_anything(evil())
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Contextual dispatch

Context

Property of a program state
Examples: bool flags, types, shape, quantity

Efficiently comparable – contexts form lattices

T
|

Arg0Eager
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Contextual dispatch

Context

For a callsite with a current context C we can dispatch to any function
version [Vn,Cn] such that C ≤ Cn

For example, the callsite
f(1L, 3.14) # -----> C = (int, real)

can dispatch to any of (int, any), (any, real), and (any, any)

Which is best? There are two smallest contexts…
Either pick one randomly
Or compile version for (int, real)!
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Conclusion

Performance

On benchmarks on average 1.7x vs. GNU R, 0.6x vs. FastR
CD improves 18/46 benchmarks

J. Ječmen Contextual Dispatch 11 / 12



Publications

1. Flückiger, Olivier and Chari, Guido and Yee, Ming-Ho and Ječmen,
Jan and Hain, Jakob and Vitek, Jan. 2020. Contextual Dispatch for
Function Specialization Proc. ACM Program. Lang. 4, OOPSLA,
Article 220 (November 2020), 36 pages.
https://doi.org/10.1145/3428288

J. Ječmen Contextual Dispatch 12 / 12



Thank you!

github.com/reactorlabs/rir
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