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A study on arithmetic accelerators for on-chip memory processor

CuaikaruMi TAKAHASHI, " MITsuHIsA SATO,n
DaisUKE TAKAHASHI,* TAISUKE BOKU,tt AKIRA UKAWA i
HirosHi NAKAMURA 211 HIDETAKA AOKI, 3
HibEOo SAWAMOTO and NAONOBU SUKEGAWA 3

In this paper, we study a design of arithmetic accelerators to integrate the accelerator into
on-chip memory processor, which is expected to be effective to improve power performance.
We propose vector-type arithmetic accelerators and SIMD-type arithmetic accelerators. The
results of preliminary evaluation using simple vector loops, which is suited to vector-type ac-
celerators, indicates that address calculation by scalar processor is a bottleneck in SIMD-type
accelerators. We present how to improve the performance of SIMD-type accelerator for such
problems. We have also examined many aspects including the power performance for both

accelerators, which still needs further investigation by simulation.
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BlODOBEBRENIRES. CROBITNTERLES
AT TEASI D OHEREHTE 3.

FUECIRER LIz SS LR MVEICERITH >
TeT L ERTEHERT MVBIOBHERENBMNTHS
LIIBIETERV. SHOBEMERB TR LIRS
A—RICETE, VIal—Yar—ATDOEN M
FELPLETHB LEZIBNS.

5.3 TIVFATICHITZHRE

SEDFHE T, 1 D037 LEEIMEERZIHRE L
2D TH-7M, Thbhbo/abvyyTiREROaT
LHEHEIMEEENMERENS. H1ikRLizéBy, F
FyTAEYBLUC L2 FyyvaldchblickbHEE
hazeicks., FT7FvTDORAEY LRED, FUFY
FAEVADNY FIRIZDOVWTIRBABEORBIIH S
EO0D, ATHEMEZ IFEIITENNICHBEINS T
LichB. BRBZCNY FIgEERTC LI, BHOWE
o5,

T, aA7HiOOHELITRIIOVWTLERLE
{TiRESHY., a7FERBERTCLickD, TRk
WP TEBLSICREDD, RAOTaeyY 73y
BEONEL, aATEEERTLENNGEL LR EAR
$%. ABTRE LU EEMESEE TN 558, 2
TREATHEDOBEERED N L—FATEEX B0
EXHD.

5.4 REMEBIBT7—FT7FvOBRB

RFKORZ by Taydiz, A7 AXAEVERVE
BUVAY RIERRHBICERINTER. LAL, T30o
Tz XTI RIGHEEFEEYE - BHO™EED IR M
BRI & D, Blio KRS A5 L CORGHESFRRICE
DTS, Lieh->T, BHERCHRERSSEDD
F2F v T ALY OFMFIRIC & 2 BHEIBIZSHBHE
kB eELILND. —A, HESHENADDCPUD
PEEEMRES ST AR, HEEROE RS
BART, TOREHICIBBOL TR 2%2FL, bl
TNEEMBHNICT VLA TELIRENDS.

ThEDORMFICKD, HERED long vector 7—F7
F X IITHY T, SBIIKEARDOL—BEERL,
MPCBAY FIVLYVRADEE (FE) 2ELITBET
BBt REINB EZONS. —F, SIMD 7—F7F
JFv T, HESBOKTEEREL ETSBOLYR 4%
WAL, VORAREBEZBTRRH3BBOINV—T
BT 7RATERENELTLBLEIDNS. T

g, BERATSAVELIRARERHBPERERST
LTk B LY A A R— FEOENEIHRIT AR LD,

ChbOEm HE Tl e, BRNCEEBREOLY
AR zEE GRX) A - =2l (GX) AROmAICHE
BlL, THRZFOEIBLVIREZEEZZEHAVSC LI
&Ko, (i)SIMD WAaHERROKTEER, (i) N7 MUl
SRS ESEL AR T VL ADOHREEMA L8
FBRRENEINTAKBDEEDNS. COXSHT7—F
TUF ¥ DEMEINIRBESHIC, 7 MUiEE SIMD
HOMFHCH L TLIRAZRUEE/ AEY T 7ER
AT VEROIRTG A—REMERRL, T—F7
I F v RBRDOEER BB LHSBROFETHS.

6. ¥ & &

ARETIRAVFVTAEY) SOty i B ROmESR%2
BAT-REINESEE2EATS L2 RETL, SIMD B
HEREIERE L XS MVAEEIESBIC OV TRRL
Tz, ThbiconT, REZEMEEICEAVLEhERY
FMUBRIC DOV T FiEHEZ T o /2. N2 MVEREINE
BREICELZCOX S BB, R L7z SIMD
BEEIESETRAEa 7 TO7 RLAEESR L
Zy 7y, ToEtENME b o7z SIMD B
ERIMEEEOWBICOVWTOAEERTELDLIC, &
Nz EOBRBICOWTRETRITo 7. Bl iRE I
BREL DX, N7 VBN Ta S LTD
HERE, EAMRBC OV TEESIRETT B RENHS.

S, EBICBOTRELESRBEZITY, N—FYz7
IR MERB UL ETENEEEFET 272003
L—a T, F2Fy PRy TakydRaiEE
INEEBIC OV TREIT 3 FETHS.

W AMBRO—SHIXEREE TR 1 TESRS
EOIHOWMERKE Tudey VORER TEEHE
BT INA R« [EERHEEAT « FRTINOWIERRE] K& 5.
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