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O ® ® Complex embedded systems

@ Lots of processes, and explicitand implicit IPC
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Fiber scheduler (Ruby 3.0~)
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Ractor (Ruby 3.0~)

. BB
« Ractor 7 7 X
e (XEEHFVYEBEHNGL:)
o FFER
W AT AR AV AT BE

e Ractor I CT — 2 OHEZENWICTELR WL SICT BT & T, TEBIAFHAL
B4 E318

« T—XRDIEFITIXEULE]RE
e 1I—HY 77U —2 g AHEZEEHI A NEWNTAWL



\\ / //fj—_@}:: @ \L_/—_/—\

7 A+ X | Ractor ALy R Fiber Fiber
scheduler
7 — XA X /\ O O O

4 B S X O O © ©
X b
oLt BE =) B & HE FF)




M:N Scheduler @E A (Ruby 3.3~)
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https://gist.github.com/ko1/ff2cc7d83aebf73a23ad3ba69a930b58

SBenchmark
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10k empty tasks
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Seconds

ruby 3.3.0dev (2023-11-07T04:38:37Z master d6f5c27525)

def task = nil

2.282

Ruby 3.3~

L
_ threads/ threads/ threads/ ractors/

seq fib async  threads ractors
NGC MN,NGC NGC

mwait  0.000 0.007 0.000 0.001 0.001
m make 0.000 0.013 0.105 0.645 0.234

seq: Sequential execution
fib: manual Fiber scheduling (=~ seq)
async: Fiber scheduler with async.gem

m make mwait

0.001 0.003 0.002
0.054 2.219 0.743

MN: Enable MN Threads
NGC: Disable GC
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4k http requests
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CIRWEREE

seq fib async
0.000 1.935 0.000
1.986 0.005 0.925

m make mwait

def task =
URI.open(...){|f] f.read}

threads
1.827
0.961

open-uri A
=S/l AAVAN

/

threads/MN ractors
1.437
0.026 0.000
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tl = Thread.new do
doA ()
end

t2 = Thread.new do
doB ()
end




Thread ODfF b HH

« Thread#value H L < |Z Thread#join TR L v R T A FD
« #value 270y 7 DIRVIEZRT

Thread.new{ doA () }
Thread.new{ doB () }
p tl.value #=> doA() ODfER
p t2.value #=> doB() ODfER

e Queue / SizedQueue 2 H AT %

° L) SR EH \ \/—_]- 75
(J: ) /)_L E/]fd\'f\ —6 q = Queue.new
tl = Thread.new{ g << doA () }

t2 = Thread.new{ g << doB() }
2.times{ p g.pop } # 2 DDEITHERZR[FD
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Thread#tvalue © L < | Thread#join TZ T —%iR9

tl = Thread.new{ raise "foo" }

p tl.value #=> foo (RuntimeError)

ce TT7—LR—F
« Thread#abort_on_exception = true (default: false)
e TT7—TCRL Y FAIRATZORUby 7 O R AR T3 3
« Thread#report on_exception = true (default: true)
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Thread @ 5 K7

e Thread#kill (#terminate) TX L v K Z B 1) Al
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tl = Thread.new{ while true; end }
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tl.kill
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— [EAA (synchronization) A AE

HAEXFTEHEFTWVWIENEIS

kol
@point: 0

class Person
attr accessor

def initialize
@point = 0
end

def inc n
@point += n
end
end

kol = Person.new

:point
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T1

KA Y bz 10EmML 720

T2

RA > bAa 20 BH0L 7= L

kol

@point: O

tl = Thread.new do
kol.inc (10)

end

t2 = Thread.new do
kol.inc (20)

end

tl.join; tZ2.join

p kol.point #=> 30..?
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= 12 tl = Thread.new do
kol.inc (10)
0 . end
A b 10BML7W AA b 20 8L 7 t2 = Thread.new do
(1) TR7E(E IO kol.inc (20)
(2) 2L 10 endl | o
(3) 1072 E XA H tl.join; t2.join

p kol.point #=> 30..?

kol (4) IRTEfEIL10
> @point: 0 (5) 202 L T30
— 10 — 30 (6) 30 Z XA H
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Thread® [a]&2H

« XL w1 EXRLyYy R2AREEIZHAA Y FEHM (10&£20)

= 12 tl = Thread.new do
kol.inc (10)
0 . end
R b 10EmL Y RA > hE2058ML 7L t2 = Thread.new do
(1) BRFE(EIZ0 kol.inc (20)
(2) 2L 10 endl | o
(5) 10 & ZAH tl.join; t2.join

p kol.point #=> 30..?

kol (3) BAEME 0
> @point: 0 (4) 202 L 20
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@point: O
— 10 — 30

kol

(6) Oy 7!

(7) 3IREMEIZ10
(8) 202 L T30
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A

(10) 7>ov 27 |

Bhn (10&20)

class Person
def i1nitialize
@point = 0
@m = Mutex.new ii
end

def inc n
@m.synchronize
dpoint += n }
end
end
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Thread @ [a)&H
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class Person
def pass to(other, n)

@point -= n
other.inc n
kol 75 yuki ~RA > FEEIL 72U end G ?

end
yuki 75 kol ~iRA4 >~ FEEIL - W
tl = Thread.new({
kol.pass to(yuki, 20) }
kol yuki t2 = Thread.new|
@point:100 @point: 100 yuki.pass_to(kol, 30) }

A
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class Person

T1 T2 def pass to(other, n)
@m.synchronize{
@point -= n
(1) ko1l.lock (3) yuki.lock other.inc n G
(2) @point ——>< (5) @point -=n }
(4) yuki_lock (6) kol.lock end
end
kol yuki
@point:100 @point: 100

o o
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Transactional variable (Z

AV N RT L

« § gem install ractor-tvar
s ZEID LB

&5

https://github.com/kol/ractor-tvar

Ractor f& CH] A rI8E

« TVar#atomically T

V=%

H*

HENTZUoYD

e N Y >3 WD TVar#value ~d
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e atomically 7w 74 (7 Y%7
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class Person
attr accessor :point
def initialize
@point = Ractor:
end

:TVar.new (0)

def inc n
@point.atomically do
tv.value += n

7-o3a 3y bR

7Ry 7BET

end ~
end L LIEFHADODXRL Y FH
end value #EZZ#H 2 TW

)



https://github.com/ko1/ractor-tvar

Transactional variable [Z & 4
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class Person
def pass to other, n
@point.atomically do
other.point.atomically do

@point.value -= n
other.point.value += n
end
end
end

end
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