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Abstract

In recent years, the pixels of image has been improved to 4K video,
which is four times to that of full high vision video, Moreover, in the
same period, 8K full high vision video which 4 times to 4K and moving
pictures with high definition is progressing eg.. In August 2016 8K Super
Hi-Vision trial broadcasting started while 4K television begins to spread.
With the progress of higher definition of moving images, H.265/HEVC|[1]
is standardized in 2013 to solve the problem on an increase in the amount
of moving image data and an increase in the amount of computation
required for coding.

Although the compression rate of H.265/HEVC has been improved to
about twice as high as that of H.264/AVC, which was the highest so far,
the amount of computation required for encoding and coding time largely
increased. It becomes a bottleneck that for motion compensation with
decimal pixel precision occupies about 40% among the total computa-
tion required for encoding[2]. Moreover, interpolation pixel generation
occupies about half of the computation amount among the motion com-
pensation with subpixel precision. And, in HM(HEVE Test Model)[3]
which is the reference software of H.265/HEVC, interpolated pixel gen-
eration class TComlInterpolation Filter that generates interpolated pixels
at 1/2 and 1/4 positions occupies about 20% of the encoding time[4].The
major reason for this increase in the encoding time is concluded: reading
and calculation can be executed in parallel for filter target pixels aligned
in the horizontal direction, for vertical target pixels, since sometimes data
cannot be read out from the memory in parallel, we have to execute the
operation in a low parallel manner due to the necessary for loading the
pixels in a plurality of times, and furthermore, in order to parallelize the
product-sum operation of the pixel and the filter coefficient, other ways
for rearranging the data is necessary.

In this research, we propose a new load instruction for interpolation
pixel generation which performs pixel readout and data rearrangement
with high efficiency. And it shows that it is possible to reduce the number
of cycles by up to 30% through comparing to the extended instruction
set SSE and AVX2 compatible with SIMD, while keeping the added area
of hardware and the power consumption increase rate less than 1%.
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1.1 HRE=R

BUETR L 785 T\ % 1920x1080 HIZED 7 )UNA BV a Y URD 445D
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1.2 fREN
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TS Ab D EBRAEHE R H.264/AVC D&Mk & 72 % H.265/HEVC/[1] %8 2013
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ZHDTWS, H265/HEVC DSV 7 b7 =7 TS HM(HEVC Test
Model)[3] Tl&, ZDOMIENV—T 1 > ThH, BEEZEMD 1/2B8 X 1/4
A DR 2R 2 A2 ik 3 5wl E AL 2 9 A TComlnterpolationFilter
TR > a— FRE O 20% % GO TWS [4].
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2 H.265/HEVCICDWT
2.1 H.265/HEVC

BAEIZ R 2 T THRA LBIEEGRT S LOBERE ST W5, H.265/HEVC
1 2013 F£1Z ITU-T @ VCEG(Video Coding Experts Group) & ISO/IEC
@ MPEG(Moving Picture Experts Group) & D& FRI##ETH 5 JCT-VC(Joint
Collaborative Team on Video Coding) IZ & = THRE & 7= BhEE AT 51k
DEEREHEMETDH D, BRFOHIETH 5 H.264/AVC & iR L TH 2 15
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S BEREARD 5 5, INEE KL T OB) & fHEIZ 0% Z R R
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WERPRENZ TN OEH (B E R V) & FRIEEE T S
Z e CREEDPIERE IR D, ZOFHERT MLEHWEZT L —
L TFHZ B ESME T L — A THIE WS, BEMiET L — A TR
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SN2 MPEG-1 2513 12 HiEEE COH SMELTTREL 272, Th
i, YROEE DS & 5 CEEE R BALITINE 2R E < L, MK
HERETHEANY MLV ERD S Z & T SIZ8RN 2 H) & Ml H T hE
LB TH5S. H264/AVC TIEXE 5ITHIA 1/4 BIRKEE TOE) &
HEAAEE L 22 D, H.265/HEVC TH 1/4 WFEKEE TOH) & fifEH A

INTWVAS.

2.4 FHEBEREN (2]

INEUESENEFE THEI & R 2 N L % R 2 BRI IF IR i O i SE [ D /NEK
B ORI (NUEE) BRI 5. UL, 764 OBIEGIC I3/
BOBEFZIIFIEL R, TDD, NEHEFEE AR T 208D 5.

HEZEAERDO 7O 22K 2.1 2 HWTHIAT 5. fFElaR7 L —
LDHZDBHERITERL, FTAELMANCEHEFZEEZ GO 4F7-158
HSE 3 OBBEEBEDOT — & (K 2.1 HOKETEH DRI NMUME) &
FTOHBEINTWVWSFIR &y 77 14 V& &2 HWTHEMNER (X (1)) 217
WAKSE A O RERTET S (R DR A > TWBIAE) 2EKT 5. ZL
THREFE & R X N NREFE, Xy 7T 4 )V R & W TREEEA (X
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2T 5.

A[0,0]—

al0,0]—
b[0,0]

c[0,0] —

BBALEOHEZET — X% A, ffERI N 1/4, 1/2, 3/4MEDH
FErThThabe, R TT74VR% fTERL, BEET7 L —L0DELE
R, HHEZOEE (0,0 L T5 L, MEEZOER 7D ¥ AL
ToOs5RTEING. ZOLE, shift IFEFEAD Ly MERE (BitDepth)

ZH\WT shift = BitDepth —8IZ X > TED OGNS, £z, Xy T T+

X 2.1: flEIHZDOAR 7 1+ X

VA DFEMZ R 2.1 IZRT.

4

pic_horiz = Z (Alk,0] x f[k]) + 25h/t

k=-3

c[1,0]
b[1,0]
a[1,0]
A[1,0]



picverty = 24: (A0, k] x flk]) = gshift

k=—3

4

pic_vert, = Z (al0, k] x f[k]) + 2°

picvert, = Y (b[0,k] x f[k]) =+ 2°
k=—3

4

pic_vert, = Z (c[0, k] x f[k]) = 2°
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3/4 H3& N/A| 1| -5 17|58 |-10 4] -1
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3.2 EREDEER
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5. EE, H265/HEVCEFATYA—RT7 ) r—vavsiA473
) TdH 5 x265[6) TlX, 8 XY TD 7 1 )L RIRE & OREFIER %47 5 BT,
B 32ICRTEITAEYDOHAN LT —RE2 LI ARITHEML 72
BIZI6 Y h T IR o TR DU ZITR>T WD, FDA—
N—=r~y Rk, AERAL S8R A3IZTRUZES1Z, SSEIZEWTHLT

MEBOK 20% %, AVX2 IZBWTHRITMEHDON%3S 2 HDT\\W5,

3.3 RBEFZE

AFRDREFIETIE, AEYNST—XEHALLUTL VAR
MTHENZI6 LY NZT2IZH O UDWTEZ 21T 2 & THRAEDIEY
B A EEIRL, GHEERERICBEREEY 1 2V 2HET 5. SSE
BBV I AR I N T — R DU TEZ Dl %X 3.2 1217,

77, WMIRETIET A ¥ (FFAM) « XAV (FIER) T 2 2 A5
JEU72F vy Y aXEY [T PREINTED, F1VE-FTEIAX
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5171216[115]0(4

127 0

¥ 3.2: SSE 2B 5T —XMVOFHZD
P

BT — AD—FIZWHNIGeA T2 Z & 2RIz, il m A ki k)
IR U7-FHle — R 2 BR L, FelicbhEodmafiie (1 7V %
Hlkd 5.
HULSELELZu— Naa Tk, HEIZKAERT — X OWSFGHEAE L
AN UIZT =X T 516 €y T DWOFHZ ZFRKIZIT Z &
TYHA 2 NVBOEEZENSE. T—XMOEADZODEY 2 — )LD

AX%EX 3.3,

P 4

—_—FrvTa m—
XEU WOEX f

£Ja1-)b

LIZET7 AN o

X 3.3: T—XDWOEZEY 2 —I)LD
P 2]
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ZOT—RUOBEZDZODHME Y 2 —)UIET — RITH L THBE %K
RS, NAREERB (IAVF TV I OATHERT 5 Z EAAHET
HY, BIETON—FD =7 2EOMHMEE KL TH mBEEMNEE 1%k
L DT PIRA—N—~y NTHOG LIS,

THl, "— Nz T7E2ROHEBEN LKL TEIVF TV I HE
HOWHEEIEHATE ZIZLNE L, HEBHOMINRE 1% KM

Ao EHEINSD.

34 RESGSEYH

AWFZETlE, Intel BFEIFE L 7z SIMD O#LiEMm Sty v TH 3 SSE &
AVX2 ZNFNIZIRET Ao — RS 2HlAAD Z e 2 MET 5.

A2/N2ffie AdNZEIIZZNZENIRE D — R m Dk 25 d.

3.4.1 readunpck i %

readunpck xmml, r64/m64

readunpck 4%, A€V O r64/m64 THHE L - FEHA S X AV HAL

TT—X% 128y M2 tEAHL, WOBAEY 2 —)LEEL T
OB Z 2 F4T7 U722 xmm L IZHEAST 2 @B THS. 7T —XDIMOHR
% 26 X—Y DM B.1ITRT.
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3.4.2 readunpck256 tp4

readunpck256 ymm1, r64/m64

readunpck256 fii43lE, A €Y D r64/m64 THE L 7= FH» S X AV H
NTT—X%256 €y h7ZFRAHL, WOBEAEY2a—L2@ELT
WO A %2547 U 72812 ymm 1 IZRNT 2@ B TH L. 7 — XDOUMTHE

A% 26 R—YDMNEKB.2 TR,

343 RI—TFyvhELATVUY

REMSIL, HERETHEDLN TS movq 4y & Hl U CHEREASELL L
TWABED, ATV e AN —T7y NMIFARBRETHL & RMLEZ. £
32ILREI—RFRMESDLA TV IEANL—Ty h&ERT.

# 3.2 IfREu—RFmaoLAFrie

AN—"Tv bk
A L1 7 ¥ (Cycle) | A)V—"Tv k (Cycle)
movq(BEF ) 1.0 0.33
readunpck 1.0 0.33
readunpck256 1.0 0.33
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4 MEREFTE

4.1 ¥

REMSLY NOFRMEZFHIIT 5728, SSE & AVX2 2 #ifEs 57—
RINADT Ty 7R EWS L, x265 N 4x4 #3512 3 2 i
FEER T HHEAY 7 D OFEITITET DRITMAE, BT A VS
KU ZODHRREZ R Ui 217 5. £72, SHO@SL Y M OHHRA
AT —=VRITEE~ 7 v NO@BEDOHTL A 7V Y9 —FELW pmaddwd
MACEDLETHREHFE Lz, AT nIZfHIhIZGHOL 1T
YVERAN—TY b ERAIZITRT.

WERETH 5 SSE, AVX2 L REFEEZMARALZT YT ) Tu s
SAIFIIR=VDMEEAIZENFNRLTH 5.

3+ 4.3: ek cliHI s mED LA
FUVEZIN—Tv b

AT L1 7 ¥ (Cycle) | A)V—"Tv k (Cycle)
SSE, AVX2 J&i]

movq 1.0 0.33
punpcklwd 1.0 1.0
pmaddwd 5.0 0.5
lea 3.0 1.0
paddd 1.0 0.33

[AVX2 D A
vinsertil28 3.0 1.0
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F£dd ERASIZFNFNSSE, AVX2 & FTNFNIIRETEZ AR
AT E R LR U 72 AT a8, PR Y 1 2 VS K OHIEER 2 R 7.

F 4.4: HEFIE (SSE) L REFIEE DL
Ly

SSE | SSE+EZE T | HIR

AT 53 42 20.75%
AT+ 7 V8| 30 27 10%

£ 4.5 HEEIE (AVX2) LIREFIEE O

5
AVX2 | AVX2+HEETFIE | HIPER
FAT B 42 20 52.38%
FREES 1 Z V| 27 16 30.43%

FAALRASITRUTEDIT, REFHEZMALAAZmTEY MZLo
THRATAE % SSE T 20.75%, AVX2 LT 52.38%, AT v 7H%
SSE T 10%, AVX2 T 3043%Hli%d 5 Z L BN TE 5.

F7z, 33/NHITHRNZZLSIZ, BIMUAZBOTEZEY 2a—)LiFN—F
U7 R L CHEM - BB IICASITNELS, A=Yz
7 OHEREIEINRIL 1% A, HEEIOWMES 1%RHETH D & HEH X

ns.
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4.2 ZR

HFAITRUAEZT 07502/ 58, MEOA1EA2ZEKLTED
h5EDIZTF—&ZDOu— R4 (movq Mrdy) & O X @4 (punpcklwd
e DFATEDRERE L D YN T VB Z e 2bh5. £ LT, SSE
0B AVX2 DA DBRITRBBOHIFERLP K E VDX, AVX2 1L SSE &
WL TT— 225 L THOEZ D AT Y TIZE L OMENBEL
BRoTHD, MEFEIZL>TZEOMBEAETE I REZISNS.

T2, MABOHIEROENZY 1 7 VBOYERAE L Bvwolk, *
43055005 K5 ITHilERAERIZBEZR@TORT—FY A 7V
D5 pmaddwd @HHBHR ML Av 72D, T—RO0— NHBEHEIZ
567 U722 UTH pmaddwd S DB T 2 A2 1T NIER 6T, ZOFR
A BHIRERIZ G o 72 1 7 OVEHIRERDSERL T E 2R b o 72 L HEHI X

ns.
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5 HENE

ARG TIE, BHEGRT 50 S 1 2 R SRR I e g 2 Hilil e —
RFe T —XWOBEZEYa—IVEREL, N— 77 OB
B I OHEE IR Z 1%RIG 2 D DEHEDFEFIZ BT LB DF
YA VBRI L, WERk#ETH S SSE ® AVX2 & Hilk LU THRE
FIEOFAMEEZRL 2.

SHOMEL UTIE, ERIZT =2 NN AIREGEG LB TV a—
WaFRELTHA I NVBEFEIZHET S L, MOHEAEY 2 -
BVWTATA=RBEICLDMOFZ DA LIRS ES T &, HifF

MALDEATY THEH L ZBABEAEOZER L ENEIT o 5.

B

ARIFFEZITOICH > T, HHEIP OKELRTHE, 7R 220
T2 & X Uik FIRBUR, fhe R BRRBIB, TREE WhR R B R
Wz UEd. £/, HRETOLRFEAEERL LRI TEMEEIZADEL
AV a—R7—=F T FYIHARBOE S FITEH N LT, &

2, SZETHTTSNEFBECHRRROBHOEZERL X7,
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A OIS LYYRBN
A.1 fEFE-SSE

PToEAE < 2710 PROCESS LUMA VER W4 4R 1%, 4x4 HZED 7 «

VAR Ty Z7IZ8WTSSEfmaty b &2 AWCTEEGHIZNT 5 iH

HBEfro5)7u0Thb.

Jmacro PROCESS_LUMA_VER_W4_4R 0O
movq m0, [r0] //T—2DOu—R
movq mi, [r0 + ri] //T—RDA—R
punpcklwd mO, ml [/ T —RUWOE A
pmaddwd  mO, [r6 + O *16] / /RERNEH A
lea r0, [r0 + 2 * ri] /! T KL ALK
movq md, [r0] //T—RDOu—R
punpcklwd ml, mé /1T —RUWOR R
pmaddwd ml, [r6 + 0 *16] //TERIEA
movq m5, [r0 + ri] //T—XZDH— R
punpcklwd m4, m5 /] T —ZAMOE R

+

pmaddwd m2, m4, [r6 + 0 *x16] //FEFIEHEA
pmaddwd ~ m4, [r6 + 1 * 16] / /RIS

paddd m0, m4 / /TN

lea r0, [r0 + 2 * ri] //7 KL AR
movq m4d, [r0] //T—&XDua—R
punpcklwd m5, mé /1T —RAMOEZ

0 *16] //FEFIHE
16] / /FEFIHE

pmaddwd m3, m5, [r6
pmaddwd m5, [r6 + 1

+

*

paddd ml, m5 // &
movq m5, [r0 + ri] //T—RDH—R
punpcklwd m4, m5 /1T —RAMOE R
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pmaddwd
paddd
pmaddwd
paddd

lea

movq
punpcklwd
pmaddwd
paddd
pmaddwd
paddd

movq
punpcklwd
pmaddwd
paddd
pmaddwd
paddd

lea

movq
punpcklwd
pmaddwd
paddd
pmaddwd
paddd

movq
punpcklwd
pmaddwd
paddd

movq
punpcklwd

mé,
m2,
m4,
mO,

mé,
m2,
m4,

mO,

r0,

mb5,
mé,
m3,
mb,

ml,

m4,
m4,
m2,

mb,

m4,
mé
[r6
m4

[r0
[r0]
m4
mb,
mé
[r6
mb

[r0
mb5
m4,
mé
[r6
m4

[r0
[r0]
m4
m5,
mé
[r6
mb5

[r0
mb
[r6
m4

[r0
mé

[r6 +

+ 2

*

+ 2

*

[r6 +

+ ri]

[r6 +

*

+ 2

[r6 +

+ ri]

+ 3 %

+ 2 x

1 * 16] //FEFI
/ /&

16] / /RN
/ /&

ri] /7 KLU AHR
//F—ZDE— R
/T — RO Z
1 * 16] / /R
/ /&
16] / /R
// I

//T—ZDu— R
/] T — RO Z
2 * 16] / / FERIEH
/ /I
16] / /TERIHE
//INE

ri] //7 KL AHER
//T—XDa— R
/] T — RUWOE %

2 * 16] / /FERIEH
/ /&

16] //FERIHE
/ /I

//T—XDOu— RN
Vel SAOY =
16] / /RN
/ /s

1] //T—RDOa— R
/T — RWOEE %
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pmaddwd m5, [r6 + 3 x 16] / /FE R
paddd m3, m5 / /TN
%endmacro

A.2 1RERFE-SSE

I FoEE <~ 27 1 PROPOSED_LUMA _VER_ W4 4R 1%, 4x4 HFED 7
ANV AGET Oy Z7I2BWTSSE ICIRRFEEMARALEGES Y M %

AWTHEEAMIZNT HHEZITO Y70 THS.

Jmacro PROPOSED_VER_LUMA_W4_4R O

readunpck  m0, [r0] /T —ZDa— Rglfi OV 2
pmaddwd m0O, [r6+0%16] / /TR

readunpck ml, [rO+ri] [/ T —ZDu— Rl O A
pmaddwd m1, [r6+0%16] / /RERNEH A

lea 10, [r0+2%ri] /1T RV AR

readunpck m4, [r0] [/ T —ZDa— R O X
pmaddwd m2, m4, [r6+0x16] //FEMIEHE

pmaddwd m4, [r6+1%16] / /TR

paddd m0, m4 / /T

readunpck m5, [rO+ri] //T—ZDOua— Rgilfi OF %
pmaddwd m3, m5, [r6 + 0 *16] / /TR
pmaddwd m5, [r6 + 1 * 16]  //FEFIGEE

paddd ml, m5 //INE&

lea r0, [r0+2x*ri1] /! 7 KL AR

readunpck m4, [r0] //T—XZDOu— Rl Oz
pmaddwd m6, m4, [r6 + 1 * 16] //FEHEHEA
paddd m2, mé / /TN

pmaddwd m4, [r6 + 2 x 16] / /FERE R
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paddd

readunpck
pmaddwd
paddd
pmaddwd
paddd

lea r0,
readunpck
pmaddwd
paddd
pmaddwd
paddd

readunpck
pmaddwd
paddd
pmaddwd
paddd

lea r0,
readunpck
pmaddwd
paddd

readunpck

pmaddwd

paddd
hendmacro

mo0,

mb,
mé,
m3,
mb,

mi,

mé

[rO+r1]
m5, [r6
mé
[r6 + 2
mb5

[r0+2*r1]

m4,
mé,
m2,
m4,
mO,

mb,
mé,
m3,
mb,
mi,

[r0]
mé4, [r6
mé

[r6 + 3
m4

[rO+ri]
m5, [r6
mé
[r6 + 3
mb5

[rO+2*r1]

m4,
m4,
m2,

m5,
mb,
m3,

[r0]
[r6 + 3
mé

[rO+r1]
[r6 + 3
mb

*

*

*

*

1

/ /%

//T— 201 — Rl O A
* 161 //BEFIEE
/ /I

161 //FEAIEHA

2

/ /N5

//7 KU AHRK
/T =20 — Rl O 2
x 16]  //FEFIEE

/ /I

16]  //FEAIEEA

2

/ /s

//T—RZDOu— Rgilfi OF %
* 16]  //FEHIEE
/ /I

16]  //TEAIEEA

/ /s

/17 RV AAR
[/ T —ZDu— Rl & 2

161 //BEAIEHEA

/ /s

//T—ZDu— Ralfi &% 2

161 //FEHAIEHEA
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A.3  fERE-AVX2

U TFoEFE~ 27 v FILTER_.VER_ LUMA _AVX2 4x4 (%, 4x4 HZRD 7 «

WANRTaY ZIZBWTAVX2 ety bEHWTEE LIS S

HEZITO~Y270TH 5.

%macro FILTER_VER_LUMA_AVX2_ 4x4 1
movq xm0, [r0] //T—ZDOu—R
movq xml, [r0 + ri] //T—XZDua— K
punpcklwd xm0, xml [/ T —RUWOR A
movq xm2, [r0 + rl *x 2] //T—ZDa—NK
punpcklwd xml, xm2 /] T —RUWOF A
vinsertil28 m0, mO, xml, 1 /] T —ZWOFEZ
pmaddwd m0, [r5] / RN
movq xm3, [r0 + r4] //T—XDua— K
punpcklwd xm2, xm3 /1T —RUWORZ
lea r0, [r0 + 4 * ri] //7 KL AR
movq xmd, [r0] //T—XDua— K
punpcklwd xm3, xmé [/ T —RUWOE R
vinsertil28 m2, m2, xm3, 1 /T — RWOEZ
pmaddwd m5, m2, [r5 + 1 * mmsize] //FE R R
pmaddwd m2, [r5] / /RERNE
paddd m0, mb / /&
movq xm3, [r0 + ri] //T—XDu— R
punpcklwd xm4, xm3 [/ T —RUWORZ
movq xml, [r0 + r1 * 2] //T—XZDH— R
punpcklwd xm3, xml /] T —RUWOHZ
vinsertil28 m4, m4, xm3, 1 /T — RO 2
pmaddwd m5, m4, [r5 + 2 * mmsize] //TEHIEHEA
pmaddwd m4, [r5 + 1 * mmsize] / /FEFE R
paddd m0, m5 / /&
paddd m2, mé / /TN
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movq xm3, [r0 + r4d] //T—ZDAa—R

punpcklwd xml, xm3 [/ T —RUWOR A
lea r0, [r0 + 4 * ri] /! T KU AER
movq xm4, [r0] //T—RDOu—R
punpcklwd xm3, xm4 /T —RAOH X
vinsertil28 ml, ml, xm3, 1 /T —RWOEZ
pmaddwd m5, ml, [r5 + 3 * mmsize] //FEFMIFHE
pmaddwd ml, [r5 + 2 * mmsize] / /FERE R
paddd m0, m5 / /TN
paddd m2, mi / /&
movq xm3, [r0 + ri] //T—XDu— K
punpcklwd xm4, xm3 /1T —RUWORZ
movq xml, [r0 + 2 * ri] //T—XDH— R
punpcklwd xm3, xml /1T —RUWOR R
vinsertil28 m4, m4, xm3, 1 /] T —RWOEZ
pmaddwd md, [r5 + 3 * mmsize] //FERIJEA
paddd m2, mé /TN

hendmacro

24



A4 REFE-AVX2

UTFDEE~ 271 PROPOSED_VERT _LUMA _AVX2_version2_4x4 1%,
AXATHZED 7 4 VAWML T O Y 7128 WT AVX2 IZIREFEZ M AAA

Eadty NEHWCERE ST HEE2/T5 Y70 THS.

%macro PROPOSED_VERT_LUMA_AVX2_version2_4x4 1
readunpck256 xml, [r0] //T—ZDu— Rl O 2
pmaddwd m0, [r5] / I RERNE A

readunpck256 xml, [r0+2*r1] //T—XODOHu— Rz

pmaddwd m5, m2, [r5 + 1 * mmsize] //FEFIFEHE
pmaddwd m2, [r5] //TERIEA

paddd m0, m5 / /TN

lea r0, [rO+4x*ri] /T KL AR
readunpck256 xm3, [r0] //T—RDu— Rl 2
pmaddwd m5, m3, [r5 + 2 * mmsize]l //FEFMIGHE
pmaddwd m3, [r5 + 1 * mmsize] / /FEFIE

paddd m0, mb / /&

paddd m2, m3 //IN&

readunpck256 xml, [r0+2*r1] //T—Z0OH— Rz

pmaddwd m4, ml, [r5 + 3 *x mmsize] //FEHIEHE
pmaddwd ml, [r5 + 2 * mmsize] / /FEFE R
paddd m0, mé / /&

paddd m2, mi / /&

readunpck256 xm3, [rO+4xr1] //T—&XDOa— Rglfi Oz

pmaddwd m5, [r5 + 3 * mmsize] //TERI A
paddd m2, m5 / /R
Y%endmacro
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B REO—RGR/ICLIZT—IDUHUVER

B.1 readunpck 8%

//
dst[15:0] = src[79:64]
dst[31:16] = src[15:0]
dst[47:32] = src[95:80]
dst[63:48] = src[31:16]
dst[79:64] = src[111:96]
dst[95:80] = src[47:32]

dst[111:96] = src[127:111]
dst[127:112] = src[63:48]
//

B.2 readunpck256 fp4y

//

dst[15:0] = src[207:192]
dst[31:16] = src[143:128]
dst[47:32] = src[223:208]
dst [63:48] = src[159:144]
dst[79:64] = src[239:224]
dst[95:80] = src[175:160]
dst[111:96] = src[255:240]
dst[127:112] = src[191:176]
dst[143:128] src[143:128]

dst[159:144] = src[76:64]
dst[175:160] = src[159:144]
dst[191:176] = src[95:80]

dst[207:192]
dst [223:208]
dst[239:224]
dst [255:240]
//

src[175:160]
src[111:96]

src[191:176]
src[127:112]
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