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<3 2> Summarized instruction set for optimized PIPO in parallel-way, Vd: Destination vector register, Vn/Vm: Source vector

register, Vt: Transferred vector register, Xn: Source scalar register

Instruction Operand Description Operation
AND Vd, Vn, Vm Bitwise AND Vd < Vn & Vm
EOR Vd, Vn, Vi Bitwise Exclusive OR Vd < Vn & Vm
LD1 Vdl-4, (Xn) Load multiple single-element Vdl-4 < (Xn)
MOV Vt, Vn Move vector Vt < Vn
NOT Vd, Vn Bitwise NOT Vd < !Vn
ORR Vd, Vn, Vm Bitwise inclusive OR Vd < Vn | Vm
SLI Vd, Vn, #shift Shift Left and Insert immediate Vd < Vn << #shift
SRI Vd, Vn, #shift Shift Right and Insert immediate Vd < Vn >> #shift
ST1 Vtl-4, (Xn) Store multiple single—element (Xn) < Vtl-4
TRN1/2 Vd, Vn, Vi Transl?ose vectors Primary/secondary Vd < Vnleven], Vmleven]
UZP1/2 Vd, Vn, Vm Un.21p vectors pnmary/secondary Vd < Vnlodd], Vmlodd]
7IP1/2 Vd, Vn, Vi Zip vectors primary/secondary

- 164 -



2021 2z2fel EAlste Y 23|

=% H|28F H[15 (2021, 5)

3. ® o7
Aotst= 7S BE293 PIPOE ARM Z=EA|

A gen WE AM FARE e AN A
bshs FEBE Yol T, AALH WP A,
2Hold 94 Afstel F A HH EE ALE

skl

1. 3o g8
ARM X2 A A= HHE Ass 9% Vector
instruction®] A&}l T3
5 AMEskR e, o AbgE H

oA 8elo] FHsaht,

32 XA g HH

S-layere X3 Ak R-layers= ZEH|o]A AAS
Reggiet, ol shite] #lA2Ho| Fdg B <l
go] FET EofJdu¥, WHe suR tge
Hio]l S-layerg SHEE & 4 grh WE
A= E 128-bitE AFE & doern= x7] A
AN A= 64-bite] HF(X[01-X[7]) + MNE AZE +
ATt Fte] HE EE X 8-hito] =z, WE XA
g sty E g QY se

219 o Wy BEg Ay
1670704 A48 5 ik dE Sol, shukel wg
dA2E 3 AATE v PR 167 X[0]

52 AT 5 Aok A BB A E B
A
[}

datAl st |Y Bl A 2Ed AT 7 QL

olE Fdat7] fEA x 39 F=F ARSI
A= FHAF5LE S-layer MY A @S AEs+= =
ot} S-layer ©o]Fol& R-layer7} o]ojAE=E

R-layer A% Aol dX2=H AES AdyPsA] &
=t R-layer ©o]|$ 2+ = 7185 XA Ak 3
B2 gAY wAE Esjof vk o= F 3
o] o 5 I=F AT 8 HE WEe A9
F=9] ‘4s, 8h, 16b’9} 7+ arrangement

o2 dhe] fAAF 871 HE

3.3. ZH oM A{t = X5t

R-layerdl A= =ZHolA diake] F=2 AL&HT

2 AY% Z2AM AVR Z2AM Z$- oAl
2 WyolZ ROL, RORY} 22 ZHolAd dAie
AR A o2 A gt AR ARM Z 2 A4 ] of
AEg HHo] FoldE ZH oA dAXS 9HsEHA

Ahste WHest EASA ererh oAl A

1__

=

e

<3 3> Register value alignment code

Post alignment code
ZIP1.2d v8, v0, v4

ZIP1.2d v9, v2, v6
ZIP1.2d v10, v1, v5
7IP1.2d v11, v3, v7
ZIP2.2d v12, v0, v4
7I1P2.2d v13, v2, vb
ZIP2.2d v14, v1, v5
7IP2.2d v15, v3, v7
ZIP1.16b v0, v8&, v10
ZIP1.16b v1, v9, vl11
ZIP2.16b v2, v8, v10
ZIP2.16b v3, v9, vl11
ZIP1.16b v4, v12, v14
ZIP1.16b v5, v13, v15
ZIP2.16b v6, v12, v14
ZIP2.16b v7, v13, v15
7ZIP1.8h v8, v0, vl
ZIP1.8h v9, v2, v3
ZIP2.8h v10, v0, vl
ZIP2.8h v11, v2, v3
ZIP1.8h v12, v4, v5
ZIP1.8h v13, v6, v7
ZIP2.8h v14, v4, v5
ZIP2.8h v15, v6, v7
ZIP1.4s v0, v8, v9
7ZIP2.4s v1, v8, v9
ZIP1.4s v2, v10, v11
ZIP2.4s v3, v10, v1l
ZIP1.4s v4, v12, v13
ZIP2.4s vb, v12, v13
ZIP1.4s v6, v14, v15
ZIP2.4s v, v14, v15

Pre alignment code
UZP1.4s v8, v0, vl

UZP1.4s v9, v2, v3
UZP2.4s v10, v0, vl
UzP2.4s vll1, v2, v3
UZP1.4s v12, v4, v5
UZP1.4s v13, v6, v7
UzP2.4s v14, v4, v5
UZP2.4s v15, v6, v7
UZP1.8h v0, v8, v9
UZP1.8h vl, v10, v11
UZP2.8h v2, v8, v9
UzZP2.8h v3, v10, v1l
UZP1.8h v4, v12, v13
UZP1.8h vb, v14, v15
UZP2.8h v6, v12, v13
UzZP2.8h v7, v14, v15
UZP1.16b v8, v0, vl
UuzpP1.16b v9, v2, v3
UzZpP2.16b v10, v0, vl
UZP2.16b v11, v2, v3
UZP1.16b v12, v4, v5
UZP1.16b v13, v6, v7
UZP2.16b v14, v4, v5
UzP2.16b v15, v6, v7
TRN1.2d v0, v8, v12
TRN1.2d v1, v10, v14
TRN1.2d v2, v9, v13
TRN1.2d v3, vl11, v15
TRN2.2d v4, v8, v12
TRNZ2.2d v5, v10, v14
TRN2.2d v6, v9, v13
TRN2.2d v7, v11, v15
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<3 4> Comparison result table (Unit: cpb), * 8-PT in
parallel-way '%: 16-PT in parallel-way

Type | Ref. C | This work® | This Work!®
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