SS=50dl 10-0800552

G (19) YN ZE3H (KR) (45) FmYA  20081302€04Y
= =z (11) 5HE  10-0800552
(12) 555335 (BL) (24) 527 20083019289

(73) 5397

(51)  Int. CI. N -
A o] X S A = 11;]_—
GO6F 13/16 (2006.01) GO6F 12/00  (2006.01) s E]ﬁjiﬂf} ijf A}H
(21) 299 10-2005-0050604 o P R
(22) 2997 20053062132 (72) Eo‘”}
AR A 200519069139 Shad
(65) FAME 10-2006-0129888 A e gA2E vlnokaE 105T 2028
(43) 2ALA 200612918 Cie
(56) A3 7] % ZAE3 Mg ot Bx6F SAOHIE 1045 21035
KR1020050046427 A (74) =<l

(o] A% %749, ola%

AA A3 5 0 F 8 A L oAl
(54) 9g WrE, o]& FH|F ZTZAA L I dHolyg Xy
(57) 8 °F

shupe]l Heoz2 B dolHE st dd "WHo] B4 dol¥ A8 (Single Instruction Multiple
Data, SIMD) 2= stollde] ¥y wxg|s}, ol& |3 ZeAA 3 2 voly Az Wie] fAd. & oy
il W el el A4 A A AR BAoHe A Tk B AT A i
wep dlelB S Agshe Al e WA gy) vEe] ELOﬂH =8H = volHE 293S S8 A4
Sof Beloks 2902 MEYL 0 A7 T AR Fh AR 7] 29 REs 290FE Aolshe
A5 E3hets e 5o gk, oo o, oy ¥MHE A a&& Y F A

E]]E—x— - X2

TS MY




(56) A&q7]=zAHEE

JP2001344153 A
JP2002149400 A
KR1020000038067 A
KR1020010075083 A
KR1020020031438 A

SS=50dl 10-0800552




SS=50dl 10-0800552

55379 He

A7E1

AHA

AT 2

delel7F AdE AAE AASH=
G71 Fael wet dHolHE Adsts Hle] wRe] WA

471 w2y WA E95= HolHE AAS Fall AgEete] 96k 294 WiEY A H

7 Fa AR Fa A G 294 WEY R SRS Alojshs AlojRE EeEty,

a8 Y BRAe Fa AP

ol
N

A7) Wixe WA, AV Wre Wad Agd S0 deoleE oA, ] Aot ﬂ]owisﬂr Fa A
JHo A A Fael whe)l Zhzhe] wRe] WaER sl dHolHE EYHIAY stUR YA ¥v AS
ERQo= 3l WE wrg,

279 3

A2l ghelA, 7l Fa A

oX,

1=}
no
A7) vl WA 54 vy A2 dhe g, ¥ FES Y] fa & WAl dis) A A
A H= w9 dolHE vE WA HEE FAE Adske AS 5HLR s iy v,

A3 4

v 2] HEEL?J 7H—’F—E, %7] 2912 wEE 2 ofsii HHAow FHE = dHolH et A B

Azael glolA, 7] 291% mMEY s

7] Aol Azl ek, 4] BiAje] vwe) WA AztelN FEE dolHE Az e
291209 54 AADad Felal AL 5402 dk vy vwe

[>
f
)
Lo

AT% 6
A4
TR
F Wy,

49 A Al Agae, ) deleh AR AR ANGE FLE GRGE A o
m

AR, 7] Fadd wet dHolBHE Asts B4 dxe Wa, A7) dEE BadA E9EE deoldHE
A4S B AR TGS A0A AEL A D A T AR Fa AT ] A5 EE
o] 29AE& Aolste AR5 EFFSHA, 7] e Was, A7) vEe W3l AdE Hahe] HolH
B FAM, 37] AR AANE} Fh AARAN AT Faol met Ao Wme YA shte] 4]
olelE Fal/u shle Feex 2ws TAE vE dwa;

A7] F WED EE Uy WEgA dolHE 9o HolH Z(width)S #743te E9sle dA2HYE; 4
7] AA =B R A HolEF glo] A4 Fste Aewe AEAE ¥R AL 5Ho s =24
A

A% 8



<6>

<7>

<8>

<9>

<10>

<11>

S=53 10-0800552
A7 QoA
A7 A 2EHE =, A7) Y wRgd X3 wWEe WA 4744 E25E delHE Fele dH 8=
TAste] A7) A= AR FHEAY, A7) Aty AN E3E Y HolHE AAes

Ae SRR dh= ZRAA.

© 7 EE] WaelM e Fas Altst
7 €] Eﬂ‘ﬂE—‘é— ?oﬂ/ﬂ #Z}O 1Eﬂ WAER sl HolEE

e~
47 FaAsard A AE Faol wet 7 sleel Was s oEg dusts duds: %

B2 AEdAl A Ae HolEE Az ESA 2919 294 Bal 28 AT AgAstel e
ZEUAE TPk A 5o b doly Ael Py

5 4] 4
W] G 3
Wy 25

Ygo] &3l Jle ¥ 2 £oF FHIle

< HAY As Aol #gk Zow, Hu FAeAE b R R R volHE A }L
54 dlo]¥ *]8](Single IﬁmdMnMHmMDM&Smmiﬁi&ﬂHA@MiﬂLﬂﬂ o]
AlA g 2 dlely A el w3k Aot

mw

=) QAPA (AL FHlaha gl Abi=e] A4 (AL A ol A2 45}
£5= oy %t(operand)‘: SIMD @R 2=E el Xiﬂﬂo{ Rom, AbE=g] ALER (ALU) = SIMD #1A]
este] A2ahi Bl 64 HE
SO welm AYsnw, @ W

o]

=
EP‘%%M‘Q?EWWHHW)?ZQ<EEHHLOhﬁlmaﬂhmnmnmﬁi el "elHE g dHo
A F e A&

A}

ZHolA HolHE ¢loj2th. olul, AtE=e] AR AL A FlelHE A&
i 128 HE Soln), 1 uJToMb HlolElE 8 ME, 16 HE Ei 32 HE
o diojg] J=HoR gl o2 7he] whel dolgE A 5 U

e, EPo SIMD T2 ZRANE A5 AYE 93 o 23

N
2

o] Z2aE st JlojA, vixe]

7
o A delHE ¢ 01 SAY Agsks Aol HEdde] BT, B FAF R, AT A o &
Aleldell A Aefsh= dolH = ofelel(array) el ez A= 497 gon, vl A% o] A= ofof
g dlolg A% tﬂEHS&‘r SIMD =9 ZRAAM A A== dolH el Fej7} dolaty] el @d] ves
ol delHE eolek Ak df-ole WHE A deol "ol ZAlfel vt

e
Wol ol axt sk 71ed A Blel HelHE shtel Waelw Wugor AL 4 9
ZEE AAE W WY, ol P A 2 1 ey Az WEe AFes et

e,
= of,
2
9,
S
ke
2
R
el

gy 7Y 2 I3
A7l N1eA Al 2 adel wel, Holerh AE AAE AN FAE WS Bl 4 AT
| Fazel wet vl E Adsts il vie] Wa; ] v WA EYE s dHolHE A
£



<12>

<13>

<14>

<15>

<16>

<17>

<18>

<19>

<20>

<21>

<22>

S==35( 10-0800552
of wet Z}7ke] wiwe] WAME ste] dolHE FHeAy shbE EelahA e Aol viekgein
vlme) W] Mg, A7) 294 v s oaa Wdon

Z95E doly A4 BAe B

Mol s BolHE ¢lof deolg E(idth)e #93e] &
g = g = 3

T3l

oy
o3
ﬂ
Ll

olst AE EWe Frstol B wge) vk 4 ool vis) AT Aw e,
2wy g E A e Ny e S Tud T2 BEEold,

= 1E RERSd, ZRAAE F odE10), WE AR (120), dA2HP(130) 2 s A

EEES 4 5 Aok F odE (11009 WE o R2e](120)+= 32 HES] dlolE B A
dolel & & etct. o g wRe(120)%, A=y A2 (140)0A4 A2 dolel& A st
o] HolE & 128 HE TR #AA~HF(130)E A-fdte] Ateed A2 (14002 Addt. Abeeg Al
2 (140)= A 2=EF-(130) oA 27 W= (operand) 9F HlolEl & e vto} Abe Feagirt. W R
&3t WHEol(instruction)®] dol& ohs 3 1o EAIS upe} A},

-

72 1
operation Assembly mnemonic
vector load to register with stride vld <addr>, <stride>, Rdst, <shuffle_type>
vector load from arbitrary locations vld <addr>, Roffset, Rdst
vector store from register with stride vst <addr>, <stride>, Rsrc, <shuffle_type>
vector store to arbitrary locations vst <addr>, Roffset, Rdst

olf g e A== WE w2 (120) e AFH o] glo], dAAAE(130)E Fall Aswe] AA(140) 2 =4
ok & AAdel A Wy w2 (120) 9 HALEF-(130) B AbeeE] A2E R (140)7He] dlolE dEe 128
HER S35 495 Adsiiltt. dbeee] AA(140) oA =384 A ~EF-(130) = e
o], 32 HIE HolH HAE Fa Alxdlor dddn,

o=
i)

o

rir

v

>

o

=2

rr

£ 10] =AW szee] A 2Exot.

WE W22 (120)5 Alo]¥-(210), Eole F4& AAAR(220-1 WA 220-5), WlEe] WA(230-1 WA 230-5),
292 EZA(240)F F33TE, B AA ol Fa AR wrg Was 247 57 EAstn EEHE
delH e 64 HEQI Ao diste] Aweict. shte] wmeg] WaolAe= & Hel| shvhe] dioJert A &
U7l wWEel, 2o sk HUle vzt shute] wiEE] Wae] e A9 delH

Attt olg WAy fEiA wWke WA JFE A T4 AR 7S

= 3lg M=e WA, 288 st dolBrt AE e ddstE WA A, g o

A o= fAle] o= st dolE st AAFE J=AE #BAsE T4 AN wEl F4AE g o
o, WEg W3 NeEE 2-Hse Ae, HEde® 295 E volE AgRy BES MAASe FES I
gk, & Bl & 29 AAdeA, EHEE oyt 64 HER 16 HIE HoH 4 d

2 WRe W39 F= olit st W 57t "k, wlRE WA ANzAe TES F37] HdH T4 A4
FoA dAMe HEE dolHE AR U WEY Wad AAste] SES Fg).

i

_5_



<23>

<24>

<25>

<26>

<L27>

<28>

<29>

<30>

<31>

<32>

<33>

SS=50ol 10-0800552

Mz WA 57 Holuhd @ wlel HAE 4 ot vl delE el $7b Bold HAR(EAY Pol e 4 9l
EodelE ] AF)E AR S P, o] mek 291 =Y (24008 Ao (210)9] THo] st

H
& A=

2
o

l &
w3 WE WA vre] A dRe] WAl FES A7) ) vy Bae] AeE =
& 5ol My WA F5 (Hd%E + nox AT 5 Ark. oW n& 0Bt 2 Fo|tt.

Zhzkol wm g W=(230-1 WA 230-5)%= 8 HIE, 16 HE, 32 HE T 492 Holg & A}, T4 B4
F(220-1 WA 220-5)+= ZHzhe] wime] W =1(230-1 WA 230-5)9] o= ¢ dlolg 7t AFEo] =Tt dhe
TAaE AT, T4 RN e Fao et dEe WA velgrt EYEET. &, T4 AEE(220-1
WA 220-5), FL8taAf sk #E HlolE7F of = wEE] WA G AEAE S
el shfe] wEeE WA @ el shbe] delEnt HE 4 glv] )
dole e H wE g} e Wao g £ s ol dolHE Hstd s FEo] WA
2 WA SES 93] A8 T4 AYEE o€ & . o wW oy b R H A"l giE)] HE
gl WA FES 98] e A2 dded w4 ARV 47 g8 RER FEE & 4 9l

17
z,
o
)
2
e
ox
(<0
(e
=

(130) 2 &3}, 29 MEHA(240)E T2 WEY 2 29X (cross matrix switch)@X, 22 ¥9]
o] 29HE E3l, HolH 9 &Y A2E AAr. oju, HALEHF(130)e] AZE o= Mg, ofd vRe
HaoA E5E volHE AEd ANV} sty 293 HARE AR (210) oA AL}, S, AJF(210)E 2~
AR MEZ2=(240)01 4 FHE vlolEE o= w2E T FHT AJAVME ARSI 29X wWlEZ=(240) 2
Ao sE Btk mEtA 293 EY2(240)= AolF(210)2] A H(reordering) Al &0 whe}l HolHE
A dsto] HALEF(130) 2 A2get.

f

= Sav= WA FES Js] 9 vy WA & =59 A, viEdg WAdA EHE dHolHE

z91gske], AAAHYR F99 HolHE wEt Qg AYs] A Frmold,

olr

H

A2 7 Wra W=(230-1

Sat W Wae] SE (BUE 4+ D 2 Aol WA 5L sk
A sEe F4> /5, <gads>
o}

=
WA 230-5)9] F4 AAF(220-1 WA 220-5)E <A ot Ao F4i> = <H

GEsE Fasnod 5 o $A% ol getel A7) vme WAE HeH

T 322 Fxehd, A AA wEE W=(230-1)lA A[0] HolEl7F ¥ E I o]l A9 WEY A(240)0] A
PbusO(partitioned bus 0) ¥A& AZA%o HFHHT, 28 A HA WXEe WA(230-3)° 4 A[12] dlo]E 7}
ZEEa o) 29A vEY 2(240) A Pbus3 WAR AAF ] EHEF I, U WA wlEe W=(230-4) A
A[8] tlolEl7} &=L o]= 29 A WlEY 2~ (240)00 A Pbus2 W22 AAE o] ¥}, g, v HA |
2 wW=(230-5)04 Al4] HolEl7l ¥y olE AR WEZHA(240)o]4 Pbusl AR AZY o]
90, Zh7he] H R WA(230-1 WA 230-5)clM oW o= o) dlo[E7t FHH =Tk sk A T A
AAE(220-1 WA 220-5)l o8] AAE L, 2% WEY2(240)9] 29HL Aol ¥ (210)0] Aol Az whzk
Sa A=

3be Wma W3el v ¥y

= 3 gl Wacl 99 delHE A9Aste], A AH R
=94 dolgE s AE AWty 93 gl

f

H

3be] AAldo A=, & Wl HEstaz) sk dlelHe 4710, 4, 8, 12 2 & u fre W3 TE& W
37 9k, FAa AAFNAM = < et Fha> = <HE

A stee Fa> /4, <awE> = (<Hsy
T Fae> 4 <A Pl Y] F4>) mod 4 FAE ol Eshe] et viEe] WA WMok 7} v WA
FR7E AT, ojw mE A dfdel el vixe] WA Fus A au g, AbseE] AbgA A
FAEE 2ZEMOIS BAste] FH A2 lES Zophd T wRe] Aol v WA FEE 98 ¢ s
= Fa AEEE TR B T4 AR RES ol ek dlolH o] TRl wet REg Ees)
o L

A7 ve 92 e Fa AGAL olsay B3 $ES M@ 5 ok v 2 ] Hoju

iy

4= 9E dEe oA SIMD AZlE AT velHE sk Hge] sFEolt.

X, Bgole Wing W3 Zzt A FiA AR s wa volEHE 2 erh(S410). il A9 v
EYas, Aol Ao uwgt A7) E89 dHolg FolA BE4/E AEETH(S420). o] Z A AEE HolHE
A E3te] &2 3H(S430) .

&
=1
o
il

9, F 25 2 2ol wE Wy v2gE ARSI Agol WA HAE ARE A7 HolE ot



<34>

<35>

<36>

<37>

<1l>

<2>

<3>

<4>

<5>

Rzspe, W vwe (WS AFEsHs 29 Beol(instruction)d] S7b BB, FREE Axte] ERd o
o 2o 3see] A% Bl Aes & & A,

#z 2
Benchmarks no. of dynamic instructions &5 FAE(D)
SIMD VM AHEA
C compiler Matrix multiply 784 176 345
2D DCT 4839 1279 278
FIR 105 42 250
IPP (Intel IR 65 49 32
Per formance FFT 171 150 14
Primitive) 2D DCT 164 159 3
g, dEg deoldy Ae ¥y A Zzrafow A4 Jhestith. 7] ZRIOH9S A%k Z=E 9 2
= HaRESe ga wobel AFE zeadvd dad goldA FEE ¢ Ak Ew, 47 Zzoage
AFE7E & & = AR AN A (computer readable media)dll A3 a1, HFE o] oJste] o}s x| APy
o=x "oy A WHE FEST. A7l ARAGWAE A7) Z15uA, F 71SuA, 2 A o] flolH uy
AL EFgrt.
oA ZFA] E e tiete] L upE A AAES FA0E AHEgTr. & wHyo] &3l V& RokilA F
el AAE 7zl A= wgoe] 2 w o] 2A A S HojuA] = A WEE FEHE Fdd
T UAES ol T F AS Aolth. 2 ERE AR AAES FAFAQ FA o] of et A Al AN 1
e ojof ghrh. 2 g o] W9 deg Aol ofdel ST flel e dlom, 19 F5e e el
A BE zo]Ae & Wl xFE o R s Eojof & Fo|t}
ugel ad
Aegh vpel o] & dgo] mE, Fefe] SIMD Fx9 ZE2AA EAste HEYy Y& ¥EddE 1A
g ¢ o, delge ¥Hd Ay 265 9 7 JL, Y wWEYY o]& R Z2AANE THEHA 7
g e a7 Advk. w3 WY M2 E dY Hﬂi TXE o)&d FEsta, SIMD Fx9 HWHEHE g
wet MEe Yas Frrgeey aaAow ol Ay dso] 3 Qq“ﬁ#ﬂ°w+

18 B o] vghA e A o] wE ¥y vEeE Hg TRAA EF

% 2% % 10 BAE WE e 44 BSE,
E 3aE WA FES ds] Ad vwe 3= £8 59 4%, vlud WA FHd dolHE
zggatel, dAZEYE £ dolHE wot AL AY] A% FRE,

% 3bi vime WA 57 WAEsh g Ao, vine] WA FHE dolHE 29 ste], A 2E Y
= 299 dolHs weE Ae 4da) A%

&= 4= 9E dRee A SIMD AZlE A delHE Adshe Ao sFEolt.



k
g,

[y
g
~

110 120
/
= W22l e HLe
32 32 4128
HIOIE H A
132 130
y
el Al AFHS
|
128 128
140
A
P
M= HAMNEX
(ALU)

5

10-0800552



=gty

gz o2 e P

M= or M

=104

vizall X~

L

WeEmine o M

Wesmige o M

ore

=V IYIRE

el

79

/

0e!

5

10-0800552



10-0800552

s==4

E%3

2301 \.mwowm \mmoww \mwowb \mwowm
A[15] Al16] Al17] Al18] Al19]
Al10] Al11] Al12] A[13] Al14]
A[5] Al6] Al7] Al8] Al9]
Alo] Al1] Al2] Al3] Al4]
oMl ] alvel  JAlsl  JAld
8 Pbus3
> Pbus?2
> Pbusi
M Fbus0O

_10_



10-0800552

s==4

EH3D

2301

,230-2

230-3

2304

Pbus3
Pbus?
FPbus
Pbus0

11



k1

g,

S=5451 10-0800552

AR )

- 5410
T4 MAS0 MSH Ol 2
H2el W30A ol =4
S420
/
A2 &
8430
/
Reordering ot =21
=

_12_



	문서
	서지사항
	요 약
	대표도
	특허청구의 범위
	명 세 서
	발명의 상세한 설명
	발명의 목적
	발명이 속하는 기술 및 그 분야의 종래기술
	발명이 이루고자 하는 기술적 과제

	발명의 구성
	발명의 효과

	도면의 간단한 설명

	도면
	도면1
	도면2
	도면3a
	도면3b
	도면4




문서
서지사항 1
요 약 1
대표도 1
특허청구의 범위 3
명 세 서 4
 발명의 상세한 설명 4
  발명의 목적 4
   발명이 속하는 기술 및 그 분야의 종래기술 4
   발명이 이루고자 하는 기술적 과제 4
  발명의 구성 4
  발명의 효과 7
 도면의 간단한 설명 7
도면 8
 도면1 8
 도면2 9
 도면3a 10
 도면3b 11
 도면4 12
