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Qur goal

eEasy and lightweight parallel and
concurrent programming on Ruby
e Ractor system

 M:N threads implementation




MaNy project

Thread syste

Quoted from RubyKaigi 2022 slides (modified)

Study in computer science/OS area
2 NT: Native thread or kernel thread

m implementation techniques

How to handle N=3 Ruby threads/ractors (RTs) on 2 CPU cores?
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Quoted from RubyKaigi 2022 slides

M:N Ractor level scheduling (M=2)

GRQ: [] GRQ: [R1]
R1 R3
NT1 ‘ ‘ : ) )
l R1 creates R3 Switch to R3 by time slice
GRQ: [R3]
R1 creates R2 and run on NT2
GRQ: [ Switch to R1 GRQ: []
R2 R1
NT2

{I/O blocking}
— No ready threads on R2

Ractor R1, R2, R3 have 1 thread, respectively.
R1 runs on NT1 and NT2 (M:N scheduler)
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Quoted from RubyKaigi 2022 slides

@

Handle managed blocking operations

{blocking read}

TRQ: [RT2, RT3] TRQ: [RT2] TRQ: [RT2, RT3]
RT1 RT3 RT1
NT1 § : :
- R t RT2 +  Continue with |0 result
TRQ: [RT3] TRQ: [RT3, RT1]

(1) Register RT1 is (2) Switch to RT2

waiting for 10
time slice time slice time slice
Timer Thread v notification notification notification
{IO is ready}

(3) Add RT1 to ready queue

Start status: — TRO: [RT2, RT1]

Ruby threads RT1, RT2, RT3 are there
TRQ (Thread Ready Queue) is [RT2, RT2]

? RT1 can be scheduled early
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Quoted from RubyKaigi 2023 slides

-valuation
Ring example

| Time(se0)

Threads (master) . 105.4 C 969.55
Threads (MaNy) 9.20
Ractors (master) 117 C 166.52
Ractors (MaNy) X 22.6 14.22
Ractors (MaNy, MAX _PROC=1) 7.38

52 Making 1 ring by 10,000 threads/ractors and 1,000 times message passings = 10M passings
52 Time of making threads/ractors is excluded.

s Benchmark code: https://gist.github.com/kol/ac325a785a€292540bd99f141ad55383



https://gist.github.com/ko1/ac325a785ae292540bd99f141ad55383

Quoted from RubyKaigi 2023 slides
-urther performance improvement
Ractor local GC

* Problem is “There are several shared shareable objects”
between ractors

— Distributed GC (with a few whole GC)
Ractor local GC is ongoing project with GSoC 2022 contributor Rohit Menon




DEGCIEP > TEEA |
(HREFEED)




(IS KENY IAD B K D (C
. )</f > Ractor Tlx. T 7 # /L k TEIC
e Linux (epolf£ 2 2IR1E) UINTHEZ D L S IC
e AR ATDY ) ZZHZ LB THBRLLHICEE

« M:N threads TIlZ[E U Ractor THRubyX L v FHIY&EZ a7 DB
%ﬁ%ﬁti:h%@:é@miiﬁx#yl—i%ééﬁi



TLS Bt ERE

« TLS (Thread local storage)
« XM T4 T7RLy RZTEICEBEDE%RIE A]GE
c TLSZFBHLTWBEZA 77U ZFBALTWAILERTZ A7 7Y TH
BN T 5 AIBEM
« NT1 TE{TLTWS RTL A NT2 TETHR (TBICHD)
= NT1TERE L7ZTLSA. NT2TIEA>TWLW AR (HAR) ( WS !
e« Go TIlZ runtime.LockOSThread() T A4 574 7 XL v RZETFE
« Ruby ICHED & E D
« Thread#lock native thread() 7% % (Thread#lock native thread? \\% ?)
« Ractor#lock native thread() £ WL\ A H 7% 5

« ERBIBEICIR B DD ?
e errno (TLS) I35 & » &£ HIE = Ruby TIXEER ) O ASE

e Fiber scheduler THEIBICER 2T AT E, oD TEFALRBERZ
LI WA TlE ?




HEH HIRIE 2

« RUBY NM THREADS=1
. )</f vRactorTlZT 7+ /)L bES), DF V11 XLy kb (EhHhnd)
CDIRBEZH T, X4 vRactorTHMNZR L v KFIZ
« 1 Ractor #/A(Z I:NXL v F (Ruby 1.8 B &I TWLB)
e XA Thread7ZF IR A T4 7 ALy FEHAE
« XA LM DRactorTlE, MNX L v F

« RUBY MAX PROC=n
e MiNX L v RTHIBT %14 T 47Xy RO
e T7HIMIARDITHLT8E (CPUEENICLTHEZT/W)

« LI AIZ, nBAEFMABLET
e XA >Thread, Timer x4 T4 7 XL v KT 42
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Future work

« PR Z<

e N7 DT (GitHub Actions E TLHABIRL A WLWRY)
« MN Z [FIB L AL AiEDEIE
e« kqueue Xt (macOS) . Windows X35 (- I LA WLWAE)
e SlITEE T U FAEVYRTY 2a—TF-oFH 5 EEL

« RactorAAnEXGC
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