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https://ko1.github.io/lumitrace/runv/
https://ko1.github.io/astv/
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Table 1. RDoc benchmark results

Total time (sec) GC time (sec)

Disabled 30.46
Enabled 2257

10.20
1.63

“GradualWrite-Barrier Insertion into a Ruby Interpreter” (2019)
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def tarai(x, y, z) =
X <=y Ry -

require 'benchmark’
Benchmark.bm do |x]|

tarai(tarai(x-1, y, z),
tarai(y-1, z, x),
tarai(z-1, x, y))

x.report('seq'){ 4.times{ tarai(14, 7, 0) } }

x.report( 'par'){
4.times.map do
Ractor.new { tarai(14, 7, ©) }
end.each(&:take)
¥

end

Benchmark result:

user system total
seq 64.560736
par 66.422010

real

0.001101 64.561837 ( 64.562194)
0.015999 66.438009 ( 16.685797)

#5813 Ubuntu 20.04, Intel(R) Core(TM) i7-6700 (4 cores, 8 hardware threads)
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https://www.ruby-lang.org/ja/news/2020/12/25/ruby-3-0-0-released/
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Motivation (1) Implementation complexity
AOT/NIT
Program (Multi-tier)
Source (P) | Parsing /7 AST of Y\ Compiling /~ Bytecode Compiling Native code
written in L P of P ow \_ for P on VM
Executes Executes Ruby 3.1~ (Y“T)
Tree traversal Virtual machine and many others
Interpreter for L for L
~Ruby 1.8 Ruby 1.9~ (YARV)

and many others

? Is it possible to achieve both speed and simplicity?
Disclosure: | dislike assembly programming.

“ASTro: An AST-Based Reusable Optimization Framework” (2025)
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Motivation (2) Partial Evaluation (PE).
but Heavyweight Existing Toolchains

Program _
Source (P) | Parsing AST of Native code
written in L P_/ Specializing interpreter for P
: for the given AST

Executes
l;ﬁigfgﬁzft - Truffle/Graal framework, an important system:
+ Define a node-based interpreter in Truffle SDL
) » Profile given node execution
L_ S|mp|e, Easy and Fast!! + Specialize (PE) the given AST and interpreter
X Heavyweight Framework using Truffle framework and generate native

. H h .
Hard to make and modify ~ c°de with Graal compiler

? Can we make a lightweight PE framework?

Do you know of a tool that can generate highly optimized native code for most of target architectures

and is widely available and easy to use?
“ASTro: An AST-Based Reusable Optimization Framework” (2025)
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ASTro: AST-based reusable optimization Framework

User writes Baseline interpreter C compiler
node.def Source code
Generate
node.h | v
(1) Baseline
- ol J interpreter
ASTroGen G
| ‘ | i | enerate
gl U (2) Specialized

Generate

> alloc.c

»| specialize.c

__| dispatchers for

Load as
JIT stub

User writes

(P) Program in
target language L

main, parser, - |

User writes

“ASTro: An AST-Based Reusable Optimization Framework” (2025)
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x86_64 RISC-V
loop  fib call B loop  fib G

~. haruby/interpret 0.786  4.870 6.760  6.170 naruby/interpret 8.096 45.580 62.268 53.177
§ naruby/compiled 0.001 1.093 3.435 0.444 naruby/compiled 0.003 6.834 17.657 1.289
c naruby/pg 0.001 1.143 2.061 0.443 naruby/pg 0.003 7.053 8.566 1.289

gee/-00 0.042 0.480 1.121 0.490 gcc/-00 0.544 5.481 8.385 2.476
O gee/-01 0.023 0.400 1.027 0.005 gcc/-01 0.061 1.132 3.151 0.017

gee/-02 0.001 0.115 0.318 0.434 gcc/-02 0.002 0.604 1.575 1.280

* In seconds, lower is better

« Measuring while process execution
* Including AST building, compiled code fetching and execution
« Excluding native code compiling time

“ASTro: An AST-Based Reusable Optimization Framework” (2025)
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def prime?(n)
if o< 2

, JITZL JIT®DH
S N e 1 B HDZEfT 13.64 111
e 2EEDET FICHAU 1.05

£ 1. JIT OFEIC X 2ETER (#)

i=0

while i < 1_000_000
prime?(i)
i+=1

end
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