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Assembly language

function pixel_ssd_4x8_rvv
zero, 8, e32, m2, ta, ma
vise32.v vd, (ag), al

vsetivli

vise32.v v2, (a2), a3
Li te, 32
vsetvli zero, t@, e8, m2, ta, ma

/ey L

w4, ve, v2 Jlivd~v7
zero, 16, ele, m2, ta, ma
v1e, v4, vd

vwsubu. vv
vsetvili
wvwmul., vy

VWMaco. Vv

vsetivli zero, 16, e32, m4, ta, ma
VMY, S, X v3l, zero

viredsum.vs wvw3l, v16, v31

WMV . K. S ab, vil

ret

endfunc

vl6, v6, v6 //&Hvie~vI9

function pixel_ssd_4x8_neon

neon
1
2 Ldl
3 Ldl
4  usubl
5 Ld1
6 Ld1
7 smull
8 usubl
9 Ld1
10 Ldl
11 smlal
12 usubl
13 Ldl
14 Ldl
15 smlal
16 usubl
17 Ldl
18 Ld1
19 smlal
20 usubl
21 Ldl
22 Ldl
23 smlal
24 usubl
4, Ldl
26 Ld1
27 smlal
28 usubl
29 Ldi
30 Ld1
31 smlal
32 usubl
33 smlal
34 addv
35  mov
36 ret

{vlG.
{vl7.
V2.
{v16.
{wl7.
v,
V.
{v18.
{vl7.
v,
V.
{v16.
{vlT.
v,
Vi.
{v16.
{v17.
ve.
.8h, v16.8b, v17.8b
{vle6.
{v17.
v,
.8h, vl16.8b, v17.8b
{vl6.
{v17.
v,
.8h, vl16.8b, v17.8b
{vl6.
{v17.
v,
.8h, v16.8b, v17.8b
.45, v2.4h, v2.4h

v

s,

s}[e], [xe], x1
s}[e], [x2], x3
8h, v16.8b, v17.8b
s8], [x6], x1
s}H[e], [x2], x3
4s, v2.4h, vZ.4h
8h, v16.8b, v17.8b
s}[e], [x8], x1
s}[e], [x2], x3
4s, v2.4h, v2.4h
8h, v16.8b, v17.8b
s}[e], [xe], x1
s}[e], [x2], x3
4s, v2.4h, v2.4h
8h, v16.8b, v17.8b
s}[e], [xe], x1
s}fel, [x2], x3
4s, v2.4h, v2.4h

si[el, [xe], x1
st[e], [x2], =3
4s, v2.4h, v2.4h

si[el, [xe], x1
s}[e], [x2], x3
4s, v2.4h, v2.4h

si[el, [xe], x1

s}[e], [x2], x3
4s, v2.4h, v2.4h

ve.4s

wd, vo.s[e]
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https://code.videolan.org/BD-qgjy/x264-riscv-dev
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>=H

1. in-register transpose

2. absolute difference

2. Signed saturate and Narrow to Unsigned
3. zero-extend move from scalar to vector

0 1 2 3 0 .
Z 5 0 I 1 5
8 9 10 11 2 S
12 13 14 15 3 I

10

11

12

13

14

NEON:

o trn1/tr2fESAHS, nlognBERE
RVV:

» segment load/store

« LMUL=nBYvrgather

o vnsrliEizip

« else
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1. in-register transpose

2. absolute difference
2. Signed saturate and Narrow to Unsigned
3. zero-extend move from scalar to vector

C = abs(A - B)

.macro uabd do0, s0, s1, t0
vmaxu.ww  \d0,\s0, \s1
vminu.ww  \0,\s0, \s1
vsub.wv \d0, \dO, \t0

endm

C +=abs(A-B)

.macro uabal do0, sO, s1, t0, t1

vmaxu.w  \t1,\s0, \sl
vminu.ww  \t0,\s0, \s1
vsub.wv \t0, \t1, \tO
vwaddu.wyv  \d0,\d0, \t0

endm
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1. in-register transpose

2. absolute difference

3. Signed saturate and Narrow to Unsigned
4. zero-extend move from scalar to vector

For vnclipu, the shifted rounded source value is treated as an unsigned integer and saturates if the result would overflow 2
the destination viewed as an unsigned integer. Vset\/“ VAS rO; VAS FO, el67 m27 ta; ma
There is no single instruction that can saturate a signed value into an unsigned destination. A sequence of two vector instructions that VIMax.Vx \/2 , \/2 , /ero
first removes negative numbers by performing a max against 0 using vimax then clips the resulting unsigned value into the destination
Note using vnclipu can be used if setting vxsat value for negative numbers is not reguired. A vsetvli is required inbetween these two VS@tV[ | 70r0. Zero e8 m l ta ma
) ) ) ) )

instructions to change SEW.

For vnclip, the shifted rounded source value is treated as a signed integer and saturates if the result would overflow the VVNC l [ p u. Wl \/87 \/2, O
destination viewed as a signed integer.
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1. in-register transpose

2. absolute difference

2. Signed saturate and Narrow to Unsigned
3. zero-extend move from scalar to vector

>=H

The vmv . x . s instruction copies a single SEW-wide element from index 0 of the source vector register to a destination .
integer register. If SEW > XLEN, the least-significant XLEN bits are transferred and the upper SEW-XLEN bits are ignored. If VsetVII Z€ero, zZero, e1 6’ m 1 ’ ta’ ma
SEW < XLEN, the value is sign-extended to XLEN bits.

vmv.x.s a0, v1

zext.h a0, a0
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1. Zvabd from ByteDance

{1k absolute difference
2. Zvzip from Rivos
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1. Fast Track of Zvabd (integer

vector absolute difference)
in progress




HERNE<SEM W (Zvabd from ByteDance)

* SETRINBIELIIRERI T « D IETUF A Fast Trackiiiz
o \ TEIE A1 \ N
# Signed Integer Absolute HEEUFTR T RHIEX:
N
vabs.v vd, vs2, vm # vd[i] = abs(vsZ2][i]) - MEREH
# Signed Integer Absolute Difference o WAL T
vabd.vv vd, vs2, vs1, vm # vd[i] = abs(vs2][i] - vs1][i]) o« THeEs/| MY,
# Unsigned Integer Absolute Difference . Opcode
vabdu.vv vd, vs2, vs1, vm # vd[i] = abs(vsZ2][i] - vs1][i]) . Vi/vx/w
# Widening signed absolute difference accumulate, overwrite addend . SEW

vwabdacc.vv vd, vs2, vs1, vm # vd[i] = abs(vsZ2[i] - vs1[i]) + vd[i]
# Widening unsigned absolute difference accumulate, overwrite addend
vwabdaccu.vv vd, vs2, vs1, vm # vd[i] = abs(vs2][i] - vs1[i]) + vd][i]
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« IFOERINAB—ENER, BRERRIWITTH

* vector lenBVRE A1k
s MERITHR1L:
o NFERE
« ALEFEDE
o VLABYIRABAIIISE
« 118 —EfEERERvIen
o L B MFTEBIVIenE EE IR =T

« RREMAEEH RIS, WASRIHEIportingy T, MARZ T8
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