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Fig. 1 A hierarchical definition of macro task
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Fig. 2 An image of hierarchical code generation
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/N=2a Y FUINA YY) A b
barrier_flg [ 01 [ 0] [ 1] ++ ;
//PEL DFET 5 TR
while ( barrier_flg [ 01 [ 11 [
barrier_flg [ 01 [ 0] [
//PE2 DFET Z TR
while ( barrier_flg [ 01 [ 21 [ 1
barrier_flg [ 01 [ 01 [11) {1}
//PE3 DFET T TR
while ( barrier_flg [ 0] [ 31 [11] <
barrier flg (0] [ 01 [11){}
/1TRILT 5 73545
barrier_flg [ 11 [ 01 [ 11 ++ ;
(a) Master

1) {72

/1EGET S J%E

barrier_flg [ 01 [ 11 [ 1] ++ ;

/1TRICT 5 TR

while ( barrier_flg [ 11 [ 0] [ 1] <
barrier flg [ 0] [ 11 [1]1) {1}

(b) Worker
3 NY 7 a— RO

Fig. 3 A example of barrier synchronization code
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#pragma oscar groupbarrier vpcs(vpcgroups) [id(barrierid)]

{
N 7 E T — R
}
4 groupbarrier fERX D

Fig. 4 Grammer of groupbarrier direction sentence

x®1 vpcs TaED|
Table 1 An Example of vpcs specification.
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vpes(1) 1

vpes(2-4) 2,3,4

vpes(3-5,7) | 3,4,5,7
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JIN=23 VPN TR

VERSION_NUMBER “= 1 ;

113ET Z T35

BW = VERSION_NUMBER ;
JIHRIN—=2a v F R4 ) A b
VERSION_NUMBER_for_cmp ~“= VCGROUPS ;

/13ET Z TR

while ( ( BR & VCGROUPS ) != VERSION_NUMBER_for_cmp )

B 7 NYTREEN=FY 27 E BN TR A=Y

Fig. 7 An image of barrier synchronization with hardware
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/7% 1 BEfE
#pragma oscar groupbarrier vpcs(0-3) id(0)
{

/73D 7 i a— R
}
/75 2 &
#pragma oscar groupbarrier vpcs(0-1) id(1)
{

AV & =il
}

(a) OSCAR API /R

/755 1 BEJE
oscar_groupbarier(vcgroups[0], 1, 0) ;
/%5 2 Bk

oscar_groupbarier(vcgroups[1], 1, 1) ;
(b) TYRALTAT TV
B8 [ API & TV XA LTAT TV NDLEH

Fig. 8 Synchronizetion API and translate to runtime library
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ALTA TSV % RP-2 DREE YV IV—E > TR s/N— R
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Fig. 9 Multi-core RP-2
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Fig. 10 Result of barrier synchronization test code

25
= sW
15 mAPI
1
B .
o
2PE aPE BPE
PER

"I98

-1 0N

1PE

B 11 ART OFHifs R
Fig. 11 Result of ART

DKL, API T 33 70y 75 38 71w 27 THULEED
YU, 2a7BFCHIELTHTH 8.5% L IEHICA—/ 3 —
ANy RONENEDETRS>TVS.

72K 11 © ART &, WAL THED/NE N
AZAZR LT T RAZTIT S BN D2 T 1T 5 L
EEHS TN D, FHIOREER, a7 OIS Clen—F
T 7K BN T AAORMNEEIC R > TED, 83
7T 1.16 5D MEREN LA S .

7. ¥E&

AR TIE OSCAR Y ILFZ LA AL 815
ICXBBEE 7 IV—E 7Tt L, BFRfRERN—F Y =7
INY 7 A HABSREAN DRI /512 & LT OSCAR API A5HEfig
AR TORIGEITY, RP-2 FCifiz T/, ZOFEHE
SPEC CPU2000 ® ART I2 W\ Tk 1.16 5D HEREm
MESN, ATFEICK 2N VRO Z /RS T &M
TEF.

BEXH

[1]  H. Kasahara, H. Honda, A. Mogi, A. Ogura, K. Fuji-
wara, and S. Narita: A Multi-grain Parallelizing Com-
pilation Scheme for OSCAR (Optimally Scheduled Ad-
vanced Multiprocessor), 4th Intl. Workshop on LCPC,

(© 2013 Information Processing Society of Japan

[10]

Vol.2013-ARC-206 No.16
2013/8/1

pp. 283-297, (August, 1991).

Keiji Kimura, Masayoshi Mase, Hiroki Mikami,
Takamichi Miyamoto, Jun Shirako and Hironori Kasa-
hara: OSCAR API for Real-time Low-Power Multicores
and Its Performance on Multicores and SMP Servers,
Proc. of The 22nd International Workshop on Languages
and Compilers for Parallel Computing (LCPC2009),
(October, 2009).

e st, RARAR, MR, B, AR, SR
&4l : OSCAR API AZHEfRRURZ HIW 72 Parallelizable C
TS LOFH, I RLEEESR S, (2011).
ARZHNG, EHMEE, SFEIEEE | Fortran 7075 LAHAL
B2 A7 ONHIER T, 8 TIHH0E(E A 26 SGE,
(1990).

ANIRTCR, 1, MRS A, SR VT
T LA VAHILBRD 7z & OB JE A LRI T3, 1
AP 2250 SCEE,  (2003).

(LS, IR, e, KRR Z, e, IR
P, KBF5hZ, WILFRT, SEI5aE © RS 2 V— ¥ 2 Ut
W& 7 RS ORI, FHEET —FT 7 F v IR
W, (2008).

D. Wentzlaff, P. Griffin, H. Hoffmann, L. Bao, B. Ed-
wards, C. Ramey, M. Mattina, C.-C. Miao, J. F. Brown
IIT, and A. Agarwal: On-Chip Interconnection Architec-
ture of the Tile Processor, IEEE MICRO, vol. 27, no 5,
pp-15-31, (September/October 2007).

A. Hoskote, S. Vangal, A. Singh, N. Borkar, and S.
Borkar: A 5-GHz Mesh Interconnect for a Teraflops Pro-
cessor, IEEE MICRO, vol. 27, no 5, pp.51-61, (Septem-
ber/October 2007).

D. E. Culler, J. P. Singh, and A. Gupta.: Parallel Com-
puter Architecture - A Hardware/Software Approach,
Morgan Kaufmann Pub.,(1999).

C. J. Beckmann, and C. D. Polychronopoulos: Fast Bar-
rier Synchronization Hardware, Proc. of Supercomputing
" 90, pp. 180-189,(November, 1990).



