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Analysis of Multigrain Parallelizm in MediaBench

Hideki Sakurazawal Keisuke Iwailt Tsuyoshi Abet Hideharu Amanot

"Hitachi, Ltd. ~ ''National Defence Academy !Keio University
Currently, a design of the multiprocessor system ASCA purposes in parallel computation in

Multigrain in Keio University Amano laboratory. We have been intending Science calculation

for the performance evaluaion of an ASCA system, but will take media processing into account

in future evaluation. Therefore we analyze MediaBench which is a representative benchmark

8)

program by media processing this time and inspect the effectiveness of Multigrain parallel com- '

putation by media processing.
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HifEIEE L Twizvy, MFG A5 MT BOIEFIME %
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3 Mediabench Conponents

Mediabenchl.0 & C EETRMBEN/AZ19DT 7
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% 1: MediaBench Conponents

{Tapplication ]| HE

ADPCM EERE T U NT —F BRI B h D .
G721 CCITT - £ ) B & 1Ll 32kbpsADPCM.
EPIC EET — 5 OO — .

PEGWIT Nl IR RIEY V.

MPEG2 TRET — F DR R — .

GSM FU NS R L EP I C VAR TR 2.

PGP RSA, IDEA ¥ 5B T A — WIEFIEY =]
Ghostscript Postscript (.43 5 7 A VF R 797 7 4.

JPEG WET— 5 OERA D — 2.

Mesa OpenGLISV3D V574V JATAT T,

RASTA BRI PV TS

4 MOFIE

<~ NVF LA /%(i’:f@]fﬁ”’:"@ﬂﬁﬁi%ﬁ’) BRIz
TFol2FIHICO2WTHRREL, BHFICAVT Y VR
$11 Sun Ultra enterprise 450, OS iX Solalis2.6 T
D, TrRLFlidgee A ER L. 2/ VD
oA 7Y 3 »i2id MediaBench #2 4t 0 Makefile iZ
TUTTANDED-pgF T a v EMRAIZbDE
B\, ETOBIZIE MediaBench ICHE S Nz =
WAZ YT, Kh7F—8 2R,
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5 MediaBench p):% i

5.1 ADPCM OfEH ;

ADPCM I2#4 rawcaudio & rawdauio #2207
Oy aNEgEIns, RucEhzhora7r 4
WRERERT.

{ rawdaudio )

{ ravcaudio )

1: ADPCM profile

B 1xb4ahstkcrya— FHTidad-
pem_coder A%, 72— FITI adpcm.decoder 2¥13
IZ100%DETHM L En b, $22h 6 QK
main DNV —TH LRV EN S, XoT, #EFHL
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IZd 72> T adpem_coder NE TOIHFIME &, FEOTH
LETHL mainDNV—TDA 5L~ 3 LT
DIFIEERET L 72, rawcaudio, rawdaudio & b i
BEALRU L) 2BEOMFGTH o 7720, &
Z Tl rawcaudio IZ 2V T D AR B,

adpcm_coder D EfTEEMIE—EORIHE L T
0.2ms, £MFOH LRI 1488 7% O TIEE LA D
V—=T%A 5 V=3 a v BETEFLERIUEZF D%
RIIREVEEDNRLY, ZOM—FHIZIZT 7140
I/OXHH T, ELIKFEAFV—a VEIZT—
Y DIEGFRBRATERET L 720856 T 5.2 Ltk
Z\y,

adpem.coder DPIRMLER R % &, £ if 7oy
7 THEEN, POETOIRAIH], 2AF— k4
Y Mo ABPATH Y, Wik F— ¥ IKIEBGY
FoTwd, INL—2—D2DBPAIXFEEII/ISW
7o, MMERFEIECPETERY. L, &
NHDBPAIRIZE A EHEMREED S % AEAXL
DO ZHEEFEHVCTEEET LS tfﬁ?w
AR ELFIERAD 5.

5.2 G.721 DA

G.721ZiX encode, decode D 71075 LASE
5. H2ATENEFROTOT 7 4 VERETRT.

ih

2: G721 profile

internal mcount & 7’0 7 7 4 5 DEEA OB T
BY, TT)Vr—2a vOEARDNRT+—T AL
BRI R VDI 2 TIREFML 2.

Ta7 7 A MEREAZD L encode, decode & b £
mult P& 6 £ { DETHE L 5O TS, 20
BEEFRIBAT— P2 M5 % 5/ MR B-
PATHA. 7255, MR LEAT1180160 @ & £\ 72
O, A TRIBVEISICR>TWA. 2T fmult
DIEFIEEIFCH LEA»SHREFT 5. fmultid pre-
dictor_pole, predictorzero s SIEENS. F7-, =
D2ODEEILgT21 encoder 2 ST T W5, F
T, by TET 2 — VD gT21 encoder( 3) B 6 A
Tw L,

oA FATIRT—

X 3: g721_encoder ® MFG

ZOBEIIR G F S OFTRE & 59 5 fmult F 1
U3 BI % predictor.zero(FEUFH L @144 6 ), pre-
dictor_pole(2[@) 2 &¥. 7, TOZOo0H %I
LT 2 e 2 REFTA. COTONEEEEDLY
¥ OEEREI DY, ToF F
TIFIEFULT S Z LR E V. SIS LTIdH
M7 R VEHERVSZ & TEFMLATEET
5. g2l encoder ¥ FEEDHETERL72b DA
4D MTGTH 5.

4: g721_encoder ® MTG

R predictorzero(K 5) % A %. ZDORBTIX
V—THIDSB, V—THODSBIX I fmult % I
UL, RVEOMELT>TWwS., 207100
g721_encoder DB & MRS T VR VBT AW 3
ZELYIFFUETES, FRICEDVEFMEL D
DHFH 6O MTG TH5.

B 5: predictorzero ® & 6: predictorzero ?
MFG MTG

predictor_pole(El 7) TiZ fmult % FEUH$ SB 272
EFTHBH, ThoDSBMICT — 5 IRFRGRYE
WORSICHFLITTEETH 5.
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11: internalfilter ® MTG

K 7 predictor_poleaj 8: predictor_pole ®

MFG ‘ MTG unepic T _EAL % &5 8 T3 collapse_pyr i3 inter-
nal filter DMIZH 725 TOLATHY) 77— 5 DIES
5.3 EPIC OiZAF %479 . collapsepyr®~ 2 070 —7%"5 7idinter-

1 filter D b DIZHh 7% Y Bz N Gl |
EPIC iZiZ epic, unepic D 220N 70 F T LHE T ;ﬁ{ézgﬁgii)%ﬁ 2O BAEARD Y, RS

n5. ZFNFNOTTO T 7 A VERTRT.
5.4 PEGWIT O

5k, E5to2o008B0 70774 VxfTo
2. M12izEhFho7a7 7 A VERERT.
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9: EPIC profile CmsL) (&S )

« K 12: PEGWIT profile

epic T3 internal filter 2UIRFH DA YL HHT
w3, 102 internal filter ® MFG % 7R3, Yh 5 OMET b gfAddMul, gfMultiply 2%3t3E
LTCETHBOEZ 2505, gfAddMul B&IXIZ
& A EBEEIE D o TV AR WHTEART 41210 BIFE
N57:0, FORUHELEHFLTE % EHRITK
EnEBbhb. gfAddMul i B gfinvert(X 13)
POV —7T2EHET THHEINTBY, »o7—%
KEPEN 72O 2HFIEEDFTHETH L. L%
DOV—TEFiEgoto XEELDA I L~ a vl
TOHFMLIT R R V.

. [ 10: internal filter ® MFG

FOEETIXIT L AEHFIEIZAZ VA, Z0
BRICIERD & ) 245 AH 5. £ RBIZFEEICH
7HEEZLTYT, ERBTROA Y L —a vy 0F)
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KREKEFSHALEZONA,
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VTEFHETREZ OT, FHERFIEZT 2 M 5.
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14: gfMultiply ® MFG

5.5 MPEG2 m&ffﬁ

MPEG?2 213 mpeg2encode, mpeg2decode D 22
DTRTTLAPEEIND, M1IEhEho /a7y
A NERETRT. '
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w#iff’ﬁfgfy

AR

Jff' 4
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( mpegZencode )
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15: MPEG?2 profile

mpeg2encoder Tid distl, mpeg2decoder Tid
Reference IDCT %12 &L A KD ETHEMZ 50 5.
distlDN =RV F o a  V—7ThHEHIIHE
FMEA T EETdH 5. Reference IDCT DO N )L —
TRENFN)F s a s v—ThEL=ZBENV—T
Thb. hoDOV—7DEA ¥ b— a3 YERKIT
8@, JABMON— TN TEAEZEDEFIEEYITH
S12@ED N~ T Thb, IRLIZHLTIRV—F
BRBL EORENSESIERTE S,

16: distl

[X] 17: Reference IDCT

5.6 GSM DOfEH
GSM iZi toast, untoast D 22N T W X5 LHE

Iha HISIZFNFhOTa 774 ViERTRT.

( toast ) ( untoast )

X 18: GSM profile

Calcuration.of the_LTP_parameters 7D YRV 7k
B 190k ic%sd. TOMBEERMICY -4
YYAVRETHY, HRELFBIRRS RV
A, W {OPDRB L doall TH ) FRIEELFIEA B
5. Short.term.analysis_filtering,Short.term_synthesis_filtering
BTN R2BENV-THEEFAI V-V a
YRCT - S EENFET 5.

‘._.a‘

20: Short_term_.analsis_filtering(72 ) & MFG ,

Short_term synthesis. filtering(##l) ©» MFG
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