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Abstract

Maulti-threading is an efficient mechanism to execute multiple jobs in parallel. Multi-threading are
known to be faster than multi-processing because interprocess communication and interprocess context
switching can be eliminated. However, multi-threading has problems; (1) Since each threads perform
mutual exclusions and synchronizations, thread’s independency are low and it is hard to reuse a thread
in other programs. (2) Correct multi-threaded codes are difficult to program, (3) Traditional single
threaded codes cannot be used without appropriate modifications for multi-threading. In this article, we
propose a method to resolve these problems without losing performance of multi-threading. The method
places multiple mini processes in an address space of a single process and executes each mini process
using a single thread. Each mini processes are dynamically loaded from separate executable files. The
method was implemented and evaluated on UNIX.
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e ProcThread D 2 DDA Ly F ($ %\ X UNIX
D2oDT UL R) T, /547 FRH LT 4K
NA DT —F % 5000 BEEET 5.

o EROT T r—ayl LT, LTIz
NAT 74 HE%EFEITT D (ProcThread @
B8, cat, grep I Y FIRALVY FEFTT 7
AWE LTHL).
cat /usr/share/dict/words | grep

zonation
(words i3#) 24MB DF ¥ X + 7 7 4 V)

£ 3 NAT L DEEEE (msec)
! ProcThread I UNIX
4KB (5000 [a]) 980 ‘ 2700

cat | grep 380 620

ProcThread /34 71, UNIX D847 L0
IBREEETHY, EBOT ) r—a »Th
ERILOEIEBONL I EXbR B,

5.3 Legacy 21—k O#H

NetBSD OW L DPDTANT ATV A, vV —
AWNEEEMRBIERL ALY F & LCEMET S
PEIPERE L. RMELHH (grep, cat,
sort, uniq, we ) Tik, ALY FEFTI7 /I L
LTCay AV LETHATT, §XTOI s Fas
ALy FELTCERBCEETAZ LR L.

6 F&o

FRTIE, EROVFALYRTOTS IV
TORMEROWV L DD %ES 5 ProcThread H3

ZREL, UNIX ECFEE, FM%i4To7-. Proc-
Thread i3, ALy F OBFMEMIHLET 5, /373
ADRARIZLV, Legacy I—F ORANES &2
B, LWIOFEERZ D, ERRICED, ALy FO
HERIX 7 O v A DHER (fork&exec) & ) BRI D
2500, ALy FOBFRABEIC LT, B—2
Ly F D2 BBUEDEBIIFERICERICITRALT
&, ALy FEGEEHETH /34 7B UNIX
DENLYSERICEET S L, BFEOTS Uy S
LAEEEBETICALY R & LTEfESRBT L
DHETHLZE, UNIXOT7 4 VF AT FEp
TUvRELTRIALIEIZEY, YougT
FAVEBRICETTELZLRRLT.

SHROBEILUTOEY TH 5.

o AXHTHENALA, BIE, ALy F EEESE
B L TIBMZ A 7B L0 RELTW
W, &%, pTOr AT O —=Yra—n
EEL, FETLFETH 5.

e BIfE, ProcThread Tl p 7O AEIZ, ALYy
FiZ1 2B FET P, 100y SOk xmH
T, POSIX ALY FD XD ZBEOIIVFR
Ly F7ar I Iy 7% fFulznigadEis
NG, ThEYR-PbF2HE, BEOTIVFA
L' v Fid, ProcThread OB REE (1 7/ O
EAPTOEAFIC LD LAFELEG) LW
I EWRA,
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