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A Plan to Improve ThreadGroup Class in Ruby

HIDETOSHI NAGATt

In Ruby language, ThreadGroup class is one of standard classes. Although at least one
ThreadGroup object exists on a running Ruby interpreter, it is difficult to say that Thread-
Group class is fully utilized in Ruby scripts. One of the reason of why is poor ability of
ThreadGroup class. In this paper, I discuss about ThreadGroup class in three types of usages,
that is, “a container of threads”, “an administrator of threads”, and “a common environment

of threads”. From those points of view, I describe current status of Ruby’s ThreadGroup class

and a plan to improve the class.
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err = nil
cur_thgrp = Thread.current.group
begin
thgrp.add Thread.current
Thread.new(args){ ... }
rescue Exception=>err
# T T Tl ThreadGroup W E N/ E X
ensure
cur_thgrp.add Thread.current
end

raise err if err

1 AL v REWS ThreadGroup I L,
L7ctzic ik d 4

AL RARK

body = proc{ ... }

th = Thread.new(args,body){la,blk|
sleep
blk.call(a)

}

thgrp.add th

Thread.pass while th.status!="“sleep’

th.run

B 2

BT B ALy RE—H sleep &4, ThreadGroup B#%
IZ run 9 5%

Ruby @ ThreadGroup OIVRE ZNZFNDRE D
BSTHS.

3.1 JAV7FHELTRAAGADEIRR
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TNEHREEGE UTEIET 5 XY v FRRIZV.

ThreadGroup#add ZH U\ /2 A Ly FiBHNC & R
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Group ZI8E T 2 FED Wz, AL FLSLOKE
FED ThreadGroup I A Ly REARKT 0% 7))
2T TWKEFATTERY. TN X, BURTIREL
7z ThreadGroup IC A L REART BICiE, FlZIE
1K 2 D& S HTRZIDREDDH D, M2z
KX,

3.2 EEEMKELTREBEDOIRRK

Ruby DAL FidfifEd % ThreadGroup ZHHY
WICEBTES8, FARCZENZHIRT 2L A9
%. TOHIRIZ ThreadGroup 4 7Y = 7 kb DIREEIC
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Ko THEENS.
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Vo R) DS G [EE, ALy RORIERFOMEZfESEIC
ZOALw REHOB—I)VERICIET FeDICHW DS
N%. HfMEEEZ %L, ThreadGroup fEE% Java
*® Python & [RIEROH CHANTEMNT 2SR L
D5V, £BHAA, ThreadGroup F8E % i\ 5 HilfE
DAVART I ZAYV Y R7% Thread 7 T AITEBMNT
LRI H 5. LrL, BRD Ruby Tl Thread-
Group 18E% ThreadGroup#add A/ v R T{T> T\
% (ThreadGroup WEEDHLLIXZS>TNDE) T &%
#H B &, ThreadGroup IC AL RAERAY Y R7%
BT 2FEONEFTLVEEZS.

ZFT T, HiLWALY FZRED ThreadGroup
WCFTE S % XD ICHE KT % K 5 7 ThreadGroup
#new_thread (xarg) { | xarg| --- } %2 ThreadGroup 7
FGADA VARV AAYw RELUTEATS. 5H8UF
Thread.new XV v FEFEUL &G 5.
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T2y M ERT % T L ZEL TSN, Thread
TIADYT IS ADF T 7 MeER LI WGEE
£EHD 5%, Ruby D Thread 7T R34 —T> 05
ATH5TLEHH Thread VT ADY T U5 A%
E> TETHVRIEARS KW Tr —AHEEZ 5D,
KISFRETHA 5.

4R Db Tld, ThreadGroup#new_thead DL
£ & U T ThreadGroup#new_thead of XY v Rz
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X, Bl 2L Thread.new_to(thgroup, *arg){|*argl
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~5 % 27 Thread 7 5 AITBINT % /7 HEREMNS L
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Group A7 Y=V bDOHICEME UTOEIED T
DEIMNTVEEIICHAZIEhE L, BXU,
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ThreadGroup IZJET % ALy RESOEIER B
THEGHEZOPELIRTTWVADIE, ALy R
FALY FAERICED, BIEHICE ALy REEEAAE
C5rEEEhH % 5 TdHB. ThreadGroup % freeze
THUEALy ORI TE %A, Z0D Thread-
Group OFFIHIZEHEL <7%5. XoT, ek
BOAYw R, AVy FIEH UK RDOA LY FES
XHRETDHEDE Ay FIEH UK i S 7
ECOMICHIMUTZALY FEWNGEETBHED LI
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Ay R LR D A L FEESZ NG LT 558
AV REUTIE, &FALY RZNRge LizgoikL
T® % ThreadGroup#each{ - } ®F AL v FOHISH
A2 E N D ThreadGroup#raise 7R ENEIT 5N 5.
ZHUCHL, AV R LR SR T &
TOMICHEMUIZA L FERRETREBIMAY v
FiE, ALy FOKTH#H21T5 ThreadGroup#join
RALw RZ2ififil# 73 % ThreadGroup#kill 7% &
TH5.
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LML TV S,
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D95 %. enclose &7z ThreadGroup DHNHNCE
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HHlDOZ Ly REDFRINCIEET B T &IlES 0,
HEOELLZWV. LA L ThreadGroup DIERICE
W AEITIE, enclose DfFNIC K D, REICIETT
BT A Ly FRAERT %75 E OFEOE IS A ATEE
%%,

Z T TAREIERE T, ThreadGroup DIREEE LT
ldominate] &W5IKRE (K 4) Z#Hikd 5. N
ThreadGroup D¥MFHEIRZEDH B T2HDEDTH 5.
Ruby ® ThreadGroup I (XBEEBRD RV, dom-
inate JKAEIZ ThreadGroup I BT B A HE/R S
BBtz 52 %.
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T enclose TNIRELFAFETHS. BENIE, TOD
ThreadGroup % dominate L CT\>% ThreadGroup
A EMEZ ¥ S, dominate LTV ThreadGroup
IKHEd %5 ALy RTHNIE dominate TN TV 3
ThreadGroup IC AL FOERPBEZRITTES
lLTHB.

dominate BEf&{Z ThreadGroup BN TDIEETH
% 1z%, ThreadGroup HHICHER A Ly ROEETF
fELTzE LTE, ZOMRERZAZIITAS. dom-
inate DEAIC K D, ThreadGroup HHLAIRAEIX nor-
mal, dominated, enclosed, frozen D 4ffi&7%D, T
DIEICHIFID L 755, £z, HEIHD B IKEED
5 UWIRIEENDE B ATHEIZ DY, F O A &
ToTW5.
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BR2ITRY thread pool
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5.2 BINERTESGAL Y FOEFIE

BEHA Ly Rz 0id 555725 2 %. Ruby
IZFBWV T thread pool DA Ly RICHLERZE] D 1R 2 B
CHOMBHEAZAIVORZR 5I1TRT

WIS I 2 AT Y 2 — V) VT EOE IO Tk
FEH ALy FANCHZRELD, TORIDK S 7585
&, BEHOMHAZUEA L v R S5EL2IciFs[E i
WITeETERN. EHAL Yy RN Ly Rz
ML TWB EIZEAT, WALy FEHCHHMIC
Iz LTV 2ISBERV. WX Ly RAOUKES
WD EFTIEFRICUP L TE S A THIDTERN S X
LML 7z, AP a—) YT OERGUHAL v B
DR S TV ABICH L.

BIZE, WALy RIS T LzEaicidzn
i U CER DA S D OXHLETIT S T & AR
LR BTN, Z DRSO TId &R0,
polling TEHT % DI busy loop &7 %7z CPU
A bOEEKWNET S, 720 polling Z ikl %I,
A4 DWIRZ Ly RED DU EDEHEHR AL W R
TAATRRRENDD, ALy FEOMGHEZHEL.
Z95 ThRIFNE, FEMERMFEA Ly RMliciELTL
FU, B Ly FICBSVLEEZEF N Tz ETRAHS
HAORMZEMET 2K E T B EEF.

ZZTHROMIEERTIE, thread queue £V 5 &
DZEATD. N3, BT LEALY FOSifizE
72 HNE LIz DT, EHA Ly RN TEHEZF;
728 LT H7DDMIHATH 5.

thread queue (&, ThreadGroup A 7Yz 7 hT &
IZ 1A% CHIARIEEE T 5. % ThreadGroup 47
Y7 b thread queue ZFIHT 20 E 5 MILE
TH5.

FOFEHMICFEDZ, thread queue (KT LR
Ly RO TIEISE DA N D5 L UTHEMNT 5.
felZl, [EROFARMEZIETIDIC, MELEB ALy
Rz MEEETOR] R THSETOH] IR e
T2 ELEEHAHEEL T D, Queue VT ADA T2
FNSOERIND L DHE & [FERIC, thread queue
MEDA L FED H UEERDERIC thread queue 7
22 THNUE, thread queue IC ALY RHBEDIAE N
HETHRBIRREL TS, ThUCkD, T LEALY
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thgrp = ThreadGroup.new
thgrp.set_thread_queue_mode (ThreadGroup: : QUEUE_ALL)

para_cnt.times{
thgrp.new_thread{ ... B\ &bEUHL. .. }

}

para_cnt.times{
if (th = thgrp.thread_queue_pop) == false
thgrp.kill # RELE->7 ALy R T
return th.value
end

}

raise RuntimeError, *

WHITHOEDEZITV, WRANCTGENIRERZH S %6

X 6

R T IRICRGMHEZ R > TUEES % 2 &0, UEiE
fMzHEOMARIHET LR HELKXS.

X 5IC, ThreadGroup.queueing XYV v FIC KD,
BIHED ALy R sleep 3% & [AIRFIC thread queue IT
ABZT EEr[gEE 9 %. BUED Ruby Tid, ALY F
WEED sleep LIAIRFC, FDOHEFEZMATIIEET S
TEOOFEMHEINTWERY. 207k, BT
AL FHIWNZRICUEEZ1T 5 TzdIcid, sleep L7z
EDEREMEDNDIETRIFE -T2 LTE, RHIC
sleep LTWAMNE I W 2R T 5T ENRETH >
7z. ThreadGroup.queueing XV FIC K> T thread
queue NDFA & sleep ENTV I T4 TLRBT &
T, thread queue MBHLH L7z AL RDIRAERE
BOFMZABICTZTENTES.

LA Ly RAY ThreadGroup.queueing XAV v R
TP IR A E NS thread queue i&, FDAL
ROBIED ThreadGroup D thread queue & iRE >
TWVWBDT, WAL v FHIDMR A2 TRD % HERRIZ
%<, AR BE LIV, X5 T, dominate &
HBEDLEB T LT, £ thread queue IC ABHD
PUEMEZERAL Y FHIDMES Z LW TE 5.

SEDOEERICE D AV w R7Z2 Uz thread queue
FIFEDOBIZM 6 X 7 LITRT.

HBIRIF L LTORBNCE T B581E

6.1 ThreadGroup BElET—20OHKR—F

AL FOAT—% L EMEIC ThreadGroup I
LEET—2ZEAL, #EFHOAYVY FELT
ThreadGroup#[] & ThreadGroup#[]1=&7Z1B/I9 %.
ThreadGroup DA T—X1%, AL w REHTHLED
RREZHDOE S BREDE LTHS TN TES.

6.
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pool = ThreadGroup.new.dominate
pool.set_thread_queue_mode (ThreadGroup: : QUEUE_ALL)

body = proc{
cur = Thread.current
cur[:param] = nil
loop{
begin
ThreadGroup.queueing
cur[:result] = fAIMDOUEE (cur[:param])
rescue Exception => err
cur[:result] = err
end
}
}

pool_size.times{
pool.new_thread(&body)
}

ready_th = Queue.new

# KA LY B
Thread.newq{
loop{
th = ready_th.pop
th:param] = KEHZIFELD O
th.run
}
}

# main ! ALw FERAT Y a—)L & OFHIIE
loop{

th = pool.thread_queue_pop

FEFUEE (thl:result] if th[:param]

if th.status != “sleep’

pool.new_thread (&body)

else
ready_th.push th
end

K7 A7Ya—VrIHEREEMAL Yy RINCHZE 7z thread
pool EEDH|

6.2 FAHENI-RITEMDER

ThreadGroup I, [H7A DRITZEM & 7% % local
space Z4 KT B HEREZIBINT 5. RED Thread-
Group A7 = 7 T local space ZiRET ZHE S
MNIEETHD, 774V P TREREE LR,

local space [ F—FEDX A F Iy 7 Ra—TTh%.
ThreadGroup WICPHEA X N7z 5217280 (BRIE) Z R
L, ZTOEMITTENEAY v RRER, 75X
(B)REI 2=V (B) EVotDEEBTS. H5B
ALy FOFATRED Ay RIFGI LFCBNT, %
DAL RWET % ThreadGroup A’ local space 7z
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b, D, Z2Ticun—AIVEREBMFEELTWDR
HIRXZFLEL2EBMRL, FHE LTS a— N VisE
FEzBRIT B0 AL T B, Lieh > T local
space DIKETNHTH-TE, O—HIVEEHREN
BENTOERVWEFTI, ZJa—\icirbnizr <
AEBPET L ENMEE KEN 5.
Ruby ICBWTHEHH L7 a— Vg & x5 B8
AV v K7 local space TEHRT D EEARETH
5. TOHG, ZTOBEBIAY v FEHKIEZD local
space N TDHABARMTH, 7z& Z local space M [H
HOBBINA Y » FIFE LTz & LTRINRICITE R
JAESR AN
— N TR BT E & Bx B D, BiffhD X
L RHFfJET % ThreadGroup #2283 % T & Tk
179 % local space WEH I N5 78, BEBIIICEZ
B (DAL RiC & B#4F) MIC & BIICIATIRIE
BEEFTBHENTEBRTHS. ThreadGroup &
717 bD enclose 77\ L dominate I &> T, #)
AT DRZIFPHERZHIEd 5 C L L ARETH 5.
local space Dfli e L TiE, HlIZIERDEKI %E
DNEZHBNS.
e RV T FDEFTFTFTAMRELLT
local space DI THNIL, HBIART T A %5
LI LT, ZONCIIHER RIFEIRNT
Lz2RHT 5.
e sandbox {ERDZIE
%5 A A local space D T sandbox HMENS D
JTiERWA, Ruby TRV SN T Xz safe
level I K 2R3 (FHATBALL) LIETTMIANE S R
(Y534i1) TH B 78, sandbox DIz RS
HERED—D L LTIHHTE 5.

o EXRTIBBMDERZERDRITRIETHESE
Bleslc
21 Ruby @ mathn 54 75 V&7 a— )L
ISR RIS . local space ZfliZIE, FZA T
SUNENGREEMIGRE L 2HFEE5
LWNTE5.

local space IC X B EEHFEDOHE LT, mathn &
A 75 OERN /RN OHAFZ B L T8I 7Z K 8 1
RY. THUE, RV T hORTT A MEREEOBER
ELTEHBTEETES.

SEEICHBWT, local space DIFERIE ThreadGroup
FT V7 b ORBEKICHTZ RS, BIZIEAY Y FE
#iE, VIAFRREEYa— I EF—L LNy
Ik, ZO0 S RAXIEEY 2 — VOB - 228y
DRZENDT=T—T IV (A ROBFIE AV v R4
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# Bt mathn B35 (local space) ERK&[AIEREEN TOMHAIAR
25 ANDIEH
mathn_env = ThreadGroup.new.make_local_space
def mathn_env.eval (&b)
new_thread (&b) .value
end

mathn_env.eval{
class Fixnum
alias div quo # sABRFEHETIIHEF AV v RICKRMIS&Tz
®, WHEF" /" ONDIC div 22 H
end

}

# B COFEIT LI nathn BREETOFEITE DEWV
p 1.div(3) #=> 0
p mathn_env.eval{ 1.div(3) } #=> (1/3)

K 8 ThreadGroup @ local space I & % EEEHAZDH]

ZF—b Uiy a) ZEMY %, ThreadGroup H
FOZFS LieT—7 )%, AV REEREDRICEL
L CTHERT 5 T & T, local space DEERNAIC L
Wez52%.

FAITHD ThreadGroup 4 7Y = 7 bid, BEDA
Ly FOBERNSEBICHESERETDH 5720,
space DTHFHRICENET 72D X MI/NEW . local
space ZHiDHE, AV REROEDIZT T ADHK
HSAZMBBRTZED I T AXRIZEY 2—I)LE
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