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Implementation of coarse grain parallelizing pre-processor

Masato Nakamural Keisuke Iwait Hideharu Amanot

tHitachi Information Systems tKeio University

In order to make the best use of recent multiprocessors performance, researches on automatic
parallelizing compiler have been widely exerted. In this research, we developed an automatic
parallelizing compiler which generates parallelized code with POSIX Thread. Based on SUIF
compiler developed by Stanford University. a pre-processor for the corse grain parallel process-
ing is attached, and the loop level parallelizing is improved, Here, the implementation of the
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compiler and the performance evaluation results are presented.
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Parallelized
C source

SUIF SUIF
=" b—r- Backend
Intermediate Code Compiler

1: SUIF I ¥ /34 7 DB DN

% SUIF(Stanford University Intermediate Format
JHUTSUIF 2 —F) 2 E#L, THIZHLTT—¥
R E DR E T2 9.

W2, SUIF A /834 2 AT LTHA Y IRA
NDFNE R,

2.2 SUIF 3>/54 T OERK

SUIF 1 2 /84 Fi3/8—4, (REFEBTL BT &
=74 YT 45N TwE, E1—T1) 741,
FEBIIFERAT ST A7 7 ) BEIL CH+TRERS
NTwb, SUIF 3 /84 588Kt 5, 2—F 4
V74 D—E % LLTISRT.

e “snoot” /¥— (IR EFE C,Fortran)
e “porky” I — FZifarl
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SUIF I — FiZfHim
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THIEARL 7 CEEV—RATOT S LT
DNy F LY FEDERE ST o7z, Ny s
YRIZEhBHENLY—RT O T A, SUIF 2
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Variable List
Read(i)

Branch information
Task(2) ati<10
Task(3) at i>=10

Hierarchy Information
Parent None
Child Task(2),Task(3)

X 3: ¥ X7 BHFIHFHRDOPH

o ZEOFIAER
o IR
o MEREIEH

EEOFAFRIE, FRLENRDOF Z7ITBWTH
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for(i = 0;i < 100;% + +){-
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}
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Control flow
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YISMTTE, Ry Va—YryFAF~-5ELTH
ToOF—5%HAELTWVA,
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EAL v FOFERIRR (R, g
Py BT S,
BEATaA-ANETF -2 (A—3-NICL 388
NERITTO—INLEF—K)
o ¥ A U IKEE

TRERATOY R 72T L
Tk, FCIRRERT
& 2 WIREE

wait

FATI AT DT THRTL
, ALy FE2EDYTS
NT T CIETZBGT
X % IREE

ready

B, £TH0s 27

running

ended FATHHTL, ks 27
DFATI B BE T2 K
i

TG LY, ETHR

unnecessary

Bl ol-% A

o TiTY 2 7 E#

EYRAIHRT R FL2TERS
BV RAIESERET A, ¥a -
o THEY, FHNT B A rH#
T, FRRERTEI R Fa -
EF— 90 BEINDG, Fa—lIF—
Wb E, HKED ready 127
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INLDT— Y FIETHORND Y X & THHAL
END. F72, V=T OBRYEBLILIZEFIAY
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DEZEBBETO—ANEIDIZFONE. Fa—
VLD, ALy FEY S TOFTLAL v VR
BEEDRFEOEBLITR ). U—ANRIL—F
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ready REED ¥ A 713, A4 ¥a2—F512L X
Ly FEARRERAT AP LERZoTWBERL
v NIZEID KB TH, ¥ 271k POSIX Thread @
pthread create B8Z0I2 £ 0, JUAL v F & L THRK
&N, §<IC pthread detach BIEIC & H IR H L
BREHEOHEILEND. LoT, AL v FETH
1¥B%CTd % pthread_join XEAL TV iz W,

34 NyJIVF

Ny F Ly FETIR, SEBITLEOTE b
SUIF 3 —F % ABIL, POSIX Thread i= & b %)
RSN/ CEBY—ATOY S LEERT S, &
BENza—FiE, AR KERr Y a—n)—
FURLVEREND, EFT a3 -FDI RS
Va—EEr H6il, ¥RZELR B 7 ICET.

Ay Ya—F1%, M¥ createthread & B3
check status 12 & DB S 5. BI%K check status
X, & R DEFEEDOF 2y 7 &7V, %7
AR B o72b DENEK ready KFEIZT 5.
ZOFEBDF | TH 5 schedatalZ X7 ¥ 2 — iz
VELZTF— DAk kTHD, $7-, ¥ 22
AEDRENLEIEL create_thread 12 L VT abh B,
INODOBEBII Y X7 T Ly R 7 FEO MR
Tk, BUBENA,

¥ 27 EBK T, BRUNCY X 7 B0 RE)s
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¥ FATIREED v 7T/
pthread_mutex_t status.mutex;
/¥ AT DET */
void create_thread(sche_data){
int pid;/* TutAFF */
for(¥_TMH ¥ X 7){
pthread mutex_lock(status_mutex);
if(% A 7 IKEEDS ready?){
pid=get_thread();/* AL » N & FE{R */
(AL v FRERIELY)
¥ Ry ETHRIERD O P
switch(% 2 7 &%)

case 1:
[¥8 AT REDET*/
pthread_create(...,block_1);
break;

case n:
pthread_create(...,block.n);
break;

}

pthread_detach();/*¥ X 7 & 8] b gE3*/
}
pthread_mutex_unlock(status_mutex);
}
}

/¥ 7 R IREEDBFE */
void check_status(sche_data){
for(T-XTD ¥ X7 ){
pthread_mutex lock(status_mutex);
(% A 7 H% wait 1KEE?){
do{
if(%6474* ended or unnecessary){
FATY A7 2 F 22— HN RS
if(F 2 —2H5ZE?)
¥ X 7 IREE% ready I BT 5,
}
else
break;
Ywhile(9%64T % R 7 B5FE1E?);
}
pthread_mutex_unlock(status_mutex);
}
}

6 EFI—F - A7 Y-

[¥8 ATIREED v 2 T/

pthread_mutex_t status_mutex;

[*Y AU LIBEE/

void* block_1(shared_data){
¥ 2y REOLE,
pthread _mutex_lock(status_mutex);
B3 DIKE% ended 127 5;
pthread_mutex_unlock(status.mutex);
AL v F DR,
[HD 5 A 7 IRFED BFE*/
check status(sche_data);
D 5 Ay DEFT/*
create_thread(sche_data);

void* block_n(shared.data){}
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