Improvements of the RIR bytecode toolchain
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This thesis implemented changes to the RIR project in order to enhance
its performance.

» RIR is an alternative to the internal bytecode toolchain of the R language [1]

» RIR is intended to research speculative optimizations of R, for which
a performant baseline must be established

» Added fastpaths for frequently used operations, e.g.
» relational operators

» Refactored the RIR interpterer to speed up instruction dispatching

The following figure shows the differences in speed brought by this thesis (the values are scaled
relative to the speed of the standard GNU R implementation) on the Shootout benchmarks [2].
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» Bytecode-intensive benchmarks sped up, cutting the deficiency vs. GNU R by
about a half

» Future research:
» Further improvements of RIR (e.g. call mechanism)

r

r
r
r
r
r

Stati | fR lati timizati d deoptimizations  5Zsmss e et i il A=
VT VM OUN DO OU=NON>ANM VMXOCXUNUNOOEOENMVOCoCNEN=E QO
| 2 atiC analyses O , Speculative optimizations an eoptimizations 29099228592 ;U,ﬁbg,z;Jﬁ:w&.zEggbwgcgwmt382
i ) ru‘Pmme.Emrum.Eru-cgal;;a‘;;gmUEQBEmmgsgg‘S\-EE‘Sé‘Pmom-
» Work can be downloaded from github.com/reactorlabs/rir CESETREgCr B BcEE S 0082590 EEESES!
ExE S2 EBL
-co:oar'u:QE%EC 5ccy9 ‘Gmawcgagéuwgd}co_‘EOB
OCTEC gRTal2T o 00 2 oS gPEBZEQTE-0TTESSS
OG0 Bo=-F0oc¢ o E “acisSE SO0 CoLgol29
cPoPv Ol al a5 < £8EX¥0€E80 =6=Pvoc
55 CTEE® a2 c a2 9692 ©®QUL28 L
[SEeRv} S5 S © © wosY £5599cgco
=R} 58 © £ c 2992 Toaagss
oZ o CET 3 5 5 R =] g2naERS
ncun Ee] o S >a§¥ Q_§ ] ]
= c 0 @ o> v o
€ 9] g
[1]  Luke Tierney. A Byte Code Compiler for R. 2016. URL: http://homepage.divms.uiowa.edu/~luke/R/ 2
o

compiler/compiler.pdf (visited on 07/29/2017).

[2] Leo Osvald. r-shootout. R version of language shootout game. 2014. URL: http://r.cs.purdue.edu/hg/
r-shootout (visited on 07/29/2017).

Figure 1: Results achieved on the Shootout benchmarks.



https://github.com/reactorlabs/rir
https://github.com/reactorlabs/rir
http://homepage.divms.uiowa.edu/~luke/R/compiler/compiler.pdf
http://homepage.divms.uiowa.edu/~luke/R/compiler/compiler.pdf
http://r.cs.purdue.edu/hg/r-shootout
http://r.cs.purdue.edu/hg/r-shootout
https://www.fit.cvut.cz/en
mailto:jecmejan@fit.cvut.cz

