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Design of a Runtime System for Multicore/Manycore
Architecture and its Implementation on Cell/B.E.

Atsustt OHTA T and Mitaro NAMIKI ¥

The Cell Broadband Engine (Cell/B.E.) is the heterogeneous multicore processor including PPE(s) for
general-purpose processings and SPE(s) for computation. It is important for processing a great deal of data
to program SPEs effectively. However, operations imposed on applications to use SPEs is main problem to
reduce overhead allocating tasks to SPEs in the existing environments (spufs with libspe2, and MARS) of
the Linux running on a Cell/B.E. This paper describes design of lightweight kernel for multicore/manycore
processor that application can use cores more effectively and faster by collaboration with the process
manager which unifies tasks to execute on them. The kernel is implemented on Cell/B.E and evaluated.
The execution speed of empty processes is up to 4.32 times faster than the existing environments, and the

one of quicksort is up to 6.43 times faster, as results of the evaluation.
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723 Yellow Dog Linux O 5 — /LA A — I|ZIHEHE
T spufs WEENTWNHIZW, I—FNLEFI LN
A LT spufs BWEZNTWRNT AY LB —F )L
A A=V &AERR L CRIH L.

72 25 YU DEITHE

AHEI T spufs & libspe2 & W7o BRI (LLFE
MMibspe2) &FEKFLT 5), 3.3 HiTik~7= MARS %
WERE, BROARFREOREZNLENIZHENT,
SPE {Zfifb LAaWZED X AT (RIFJEOBREE TldZe
® SPE 7'k R) HFTIET2 & & OFEITRERH % Lb
4 %. PLAYSTATION 3 C{EHT& % 6 {Hd SPE
ETEM, 220X A7 % 10, 50, 100, 500, 1,000
fA1EY, FATRILN DR TDREY A PR T I 5%
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#5 2EX AT OFETRRM (BAL ms)

ZA7H | libspe2 MARS Abtge
10 15.492 5.031 4.240
50 66.914 26.783 17.547
100 141.764 59.183 32.599
500 692.639 249.081 160.219
1,000 (SEGV) 557.675 333.434
800
3 600 //
% 400 —&—libspe2
#
& / / MARS
= 50 —h— KRR
0

0 200 400 600 800 1000
BERIH

9 22X AT DOFEFTHRH

TOR#% PPE 77U 7 — a UICEHEIT . &
WOFERER S BLOK 9 ITRT. 72F libspe2 DER
BETIE, 1,000 7 r e REFRHICE S AT —v g v
ERBFEAEL, FHIEIT) 2N TEehol.

ZER A DEITREME T 5 &, AR TDE
TR MARS OREEFTEITTH LD HRKT
1.82 f&%, libspe2 |23 - TIFI K T 4.32 fE D H (k%

Ehlmynr 52>
SRV T L 201001



£6 74 v Y—FOFETHER (BEAL ms)

EE3 libspe2 AT
128 252.163 39.203
256 508.007 153.066
512 1,044.510 470.897

1,024 2,091.799 1,159.599

2500

2000 A

1500 /
/ =4=|ibspe2

1000
AHR
500 -

0+ . . T )
0 256 512 768 1024
ER¥

K10 27 A v 7 Y— hDOIITHRE

)

ARIREERE (

KHRT L ENTE2. BEFORELD b4 —1—
~y RA/NELRY, SPE VA 3x—U v B XL
OV SPE [A]IJ & H — W X D SPE 1V 4 Tt
{bZEBTX /.

73 04w —kOERTEH

ARHTI libspe2 & FIVW 2 BREE & AWFIEDBREE D%
NENIZBNWT, ANT—FIZH L TERy bk
EL, ERY hEIDbREWEKE/DNSWEIZT V—
VU T HETOEOWLE A SPE Y uk R b Lz
A 7Y — NOFETRMEZLKT 5. 728 LT
< 6{fld SPE 4TV, 128, 256, 512, 1,024 %
FOIA vV — NI NDEEM%E PPE 77U r—
a VITCEHRIT S, FHORREER 6 BL O 10
2R,

7 A w7 Y — b OFATIR O HRIT libspe2 DT
HoTo, 1,024 EHFEO Y — N T 1.80 f%, 128 EHED
V— M TIERKT 643 fEomdbx EBLT 5 Z &n
TE. BOXAT T TRAWMDOIID K
T TV —va Yy THARMEOREIZ L > TRl
bT 22 ENU/HTEHRRE 0T,

8 &hHDHic

AL THERDI_REw VT aT, A=—aT O
RIS 7=, CPU a7 OE#IC L 5 % 27 FH -
KTV AT 2R LI BT, AFETIIZ DV A

£ SICIvAsE/A g
PRIV T L 201001

7 2% Cel/BEIZX L T#A L7, SPE 7rtEA~
2=V r B LV SPE MR — R VAR LW
FELL, T 2 OPNEEEET 52 LIk T, T
7'V r—3 2 v SPE ZFH LR < L, 7 SPE
Tt AERZICRETEL LT L. B
Cel/BED/NN— R =7 ZEERIEL, SPE ot
ADENY Y TE LY FEIEIITH I ZENTEDHEHI
L7z, FHEORER, 220X 20, 74 vV —hkE
BEEFERE L 0 mICIATT 5 2 LB TE, K%K
DR AW ERTZ LN TETZ.
BEfFERBEICEB VT, DMAGEIZ T _RCT 7 ) 71—
ar TEIELRTNER LT, RFETHLZNIX
Ebbiinol-. Z0 DMA GE%ED@EY) Sk
EEZTON ZEESBOBEE Lz, ZoE
R L, SPE a2/ T AOAER R LI 57
HIZ, DMA I[ZBT 2 HEIZR PRz D X5 ICk
LTV DELSHBEBRZL TNETLNERS.
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