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Abstract As the architecture for performing multimedia processing at high speed, a SIMD computing unit and a vector
operation machine are mentioned. In those architecure, the same processing can be simultaneously performed to two or more
data. But a memory is a low speed as compared with a processor, the performance of processing unit is limited. In this paper,
the address accessed the next from the memory access pattern of multimedia processing is predicted, and the technique of
reducing a memory access latency by performing prefetch is proposed. A result of evaluating using a part of DENBench of
EEMBC shows improvement in IPC.
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3.1 FMERTOtY YOERK
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RLUATREREE 7)) 7 29 FF =2 O—EIH DOV TR S,

4.1 A—R7 RLRDOFRIEE

OVF AT ¢ THECIE R W2 K D7 — 2T LTHE
71958, 7077 L3NV—THiEE#FOLEZLNS. T
TTIV—TAHADRY Mla—Rafickbu—R7 RLRAIKH
H9 % &, ZLOEE, stride IC—ED/SZ—HEIN%S. stride
DINZ—=2 b= R7 FLAZTFT 2703 XALZ2RE
F%. B— K7 RLADOFIERY b)ba— Raira DRz N5
L35,

a— R7 RLAD T Predictor A7 9. Predictor 1%, XE
U778 A% — 2725089 % Loop Prediction Table(LPT) %
Fib, ZRUCHDOTTFMNZITS. LPTO7 1y ZKZK 41
RY. LPT CRAETEONRYZ hba—R7 RLAZ L TED,
N7 Rbna— RGBT I NBIFIC stride ZFHHT 3. 5
TNz stride ICX LT LPT BBHi 7V 3V A LMWFEITEN, LPT
FT7 VT XIS & D RD stride WFRE NS, ERTONZ
bla— K7 FLREFE N stride DFIN TV T v F7
FLRALZS.

4.1.1 LPT EH7/)LdV XL

LPT OFEH7I)IVIY A LZK 5I1RT. N7 Mlba— R
PNFRITENTGA, stide ZEPE L, LPT OFEH7I)LIV X
LNEITENS (2-317H). FHREIC K> TR SN stride & [H]
U stride 7' LPT O b VICFTET 0 FX%. LPT WICIH
U stride WEELIZHEEK, ZOZY MY D count A > 71
AV NT B, Fie, G NVORTREA VT Yy 7 AN
REVWIZY MU TH-TGEAE, lengh BTV AV TS
@11 f7H). count IZ K WBHED 71155 L OFATIRIER {5
L, length €& OXNT MLE—R7 RLADT 72 A8 R7—>
2R 5. FHRICK > TIE BNz stride &[A U stride Y LPT
DIV MVICFE LR S T2, kY MY ORI TiRe
ATV T ADNENLY R UIC stride BEHEL, ZOIY b
VAT S (12-1417H). Lieh>T, TV MY n BER)
TH2%5E, TV 1--n—1 EAMTHS. £z, 10Ty
7 ZADNE stride 1% E)V—THEEDONMITH 2 LFEL TV
%. 2 A CRI U stride, D% D stride AY LPT; O stride &
Wi 2%, LPT ICZ O stride 288k L, o> bV &)

1. while TRUE do
2. if vector load instruction is issued then
3. calculate stride
4. foreach valid entries
5. if stride = LPT;stride then
6. increment LPT;count
7. if i is the biggest index in the valid entries then
8. increment LPT;length
9. end if
10. end if
11. end foreach
12. if stride isn’t equal in any LPT entries then
13. validate the invalide entry which has the smallest index
14. end if
15. if stride = previous stride AND stride 4 LPTstride then
16. set LPT; and invalidate all entries without LPT}
17. end if
18. end if

19. end while

5 LPT HHi7 LAV AL

if LPT updated then
foreach 1... the number of valid entries as i
if LPT;length > LPT;count OR i = the number of valid entries then
OUTPUT the last address + stride as a prefetch address
BREAK
else if
SET LPT;count to zero
end if
end foreach
end if
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129% (15-17 17H). THEAEY 7 7R 22—V DZEkI
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LPT ZHW P70V 3 XL EK 6 1277, LPTICK ST

U LPT 87V U ALAETENZITTTDb NS (11TH).
LPT, B 5 FIEICAREL Y b 2TV L (217H). length

KD count DIFHHVNEW, & LEHEZRTY MY OH T
EA VT Y IAMKRENLIY MU TH- G, TOTY Y
D stride LH{EIONT M)ba— K7 RLAOMHDFHT KL A
L 7% (3-517H). count & length H% L5 count % 0 12
5 (6-817H).
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F2 GHEA Oty Y OEERIST A—4
LPT entry 8entries
Cache lcycle / 32bit
SDRAM 16cycles / 256bit burst
Phsical Registers | int: 32, vector: 32length X 16
Pipeline Depth Fetch-1, Decode-1, Exe-1, Mem-1, WriteBack-1
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to CMYK Conversion(cmykConv) ZE{T L7z, X FI—7 «
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T—TOHIER T KL ARA > 2k EEGLUS O F— 21
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fz. hpgsf DIEFSMAEY 7 VL ADHEN SV ZH KD, K
EMEENI EL TV A,
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K7 A Z2f7>T0%. ATA4 KT 7R 72175 BRI,
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%. cmykConv Tld, ZNHDL AT VIR EBTETNS T
L& > TuMRED I LTV 5.
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PANTOIIGEDORF VT« OFHEZITS. TV T 2y F7
1TbiEh > 1358 (Vector) DMRER 1 £ LTIV 7 2w F%#F1>
fehiu— R 7 FLADOFHMNETHNIZEE (Vector+Miss) D
MR X 8 1IT/RT .
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cle) & SDRAM WX D72 I NIF5NBL5ICEEET
(Ocycle 75K SDRAM latency &L [RAIL) DXFIVT 1 Hid 5.
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U7 AR Z X 9 1SR T

ABVT VRALATVIYWMRENZE, TV Ty FIck
ZUEEDM ENKEL B0, TOT NS, IWEHBELE
<, Frvvaby FEREMRNT TV r—ya igET) Ty
FEATI AV Y FBREVEFZ .

Fi, ARV TZEVALAT VUM leycle DEHFETE TV
Tz F&ITo1E S MEWIEREZR L. Thid v F2 5
MDA —INTy Sl X2 MEEM ETHB. Fryvaky b
RNENT TV =2 a T TY T oy F TS T L TR
P [ M e

5.4 T BEM

AREITUE Predictor 23BN L 72 T &IC X B HREDEIHNC DWNT
DFHZ1T5. TSMC #:D 130nm 70XEADT A 751 &l
L, Synopsys ££0 Design Compiler IZ & O &k Z{To72. &
VL) 72K 3R

Predictor DAifEIE 32bit X 32 DL Y AR =EH;D GPR & [AlfE

#3  Predictor Dk
EIVZY T um?

Predictor 63443
GPR(Z%) 65463

JELixofz. RPT BHEL TRV DTRZRD S T &1
TEHROVN, 12805256 REDOLY MU ZHWSZ LMD
Predictor D/ HEMBOEIMNIENENEEZ 5N S,

6. #& Bl

AFSLTIE, RIVF AT ¢ 7B S HITT B T DN
7 BIVEERHRE & T — 2 AR R R TS DTV T oy
TR - LT

TV Tz FEMERAVS T ETRY MVERSICHIERL
TR EMRTER XA, RIVFATATT TV —
28 YIEBWT 15% 5 50%FEEDMERER LA SNz,

#E AWLO— BB AEAHRIEEHE CREST DRI &
2LDTHAHI Lz L, WREEZRYT. i, AWFLO—HBZ
MR E S m—3 )0 COE 7 uy'T L TREA: « 28V R
TLTYA Y ORENE] LB DTHB T &zidl, #E
ZEKY.
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