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Bl: R—A3ERESRER, WSR“FEiE"LEEIRHE Native FSEE, EAEEEIR,
EARS&IE T PNHNREATRS, RiRB%FERHE.

WM : MTHEHERNEE, PENRBEERMTILSFIRES

FAIEMS: 5 CUDAIES. IRNESE

B[160 * 100];
C[160 * 100];

% libmatrix.so

matrix_mul(A, B, C,
printf "%d\n", C[0]);

return 0;
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&) x86_64 HbHEZS|A]

matrix_mul( All, 11, Result Width, Height):

main( argc,
AllDB eo];
Bllog = led];
Cllee +« 1e0];

matrix_mul.plt int3  oxot0

printf.plt

matrix_mul(A, B, Result: C, Width: 180, Height: 108):

printf(format: "%d\n", C[B]);

0x4010

main g appe G

libmatrix.so
libc.so
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- BEENER (W1 QEMU) , REEeEY, TEMERESAIELR

T{ERfERES —HFEMFELX
— Box64 BN &RE, TRERE 7 NS A2 RIS SaSHiEss

~ BHESHER=s (BHIE ld-linux) |

@ &

libFoo.so libBar.so

- —Nat)'ve(risc,,s " @ @

libc.so libSDL.so
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o 2. FEEBFT RS Wrapper

— HF x86_64 5 riscv64 5SS, HILEEHRRE (FR/9 Wrapper)
— Box64 EEF T IRE ABI Y Wrapper (B2 HiE)

— Box64 FEEF T REBANESIEREEEY Wrapper ((XEEEEX)

libFoo.so libBar.so
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* Box64 AXEFB=FEFHIFHELEL rEOREE, FRIEMRIRK

t my2_SDL_OpenAudiol(:

Box64 BT 100 Z/\EE, wrapper 314 L
fad 450 4, RUHCEBITEGEE 140,000 17 . R

*TNC = *)desired->callback;
desired->callback f jdioCallback_Fct
ret = >S0L_OpenAvdio(desired,

if (ret!=8

desired->callback = fnc;

recturn ret;

Wrapper RS :
A desired->callback = fnc; 1. Uﬁﬁﬁé’ﬂfﬁiﬁﬁ
return ret; 2 @%ﬁ*gg-l-”ﬁiﬂjg?ﬁ
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) Thunk Library

1. $548FE (Thunk Library, f&%R TL)
- WF—IPEHFHPNEBNE, SEESANMERE, —1'2

Thunk Library BINE3RIBEI4ER, BHRFmIFRERTHGIE.

libc.so(org)

libc.so libc HTL.so
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« 2. IZEIENERRABLIES ST
— FNE—1ESRERA (ID BX)

YIRS ENAEE !

) SYSCALL \

Host Call i
read | | write - & libc.so
k 0 1

libc HTL.so
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- 1. [OliFeREY | BEEst

- 2. 24%0E
- 3. AJERKSHHALE

H (Variadic Function)
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- 1. BAYS

- A BREERANASHT A EERIEES, KSR

- SEREETR, FHEESRMENEERY (RREREXITT

— Thunk Library Si&ize= M, UEH

- 2. A/EEk

— Thunk Library 5] B&4ERL
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- SCISESR:

Armo64: NVIDIA Jetson Xavier AGX
riscve4: UltraRISC DP1000

- SCIOVISR:

QEMU

Blink: FBfERF 3R jart FFAR—1\EY x86_64 154128

Box64

QEMU-Lorelei: QEMU i Lorelei I EfE, 1&E% 200 LOC
Blink-Lorelei: Blink iZF8 Lorelei ¥ Bfg, EMEZ) 400 LOC

- BiEHcAYEE:

OpenGL, SDL2. zlib, zstd &
BoERUIB1TEIZY 100 517, JLFERBFIAE
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ID Lib + CLI Workload Specification
NVIDIA Jetson Xavier AGX I fftw3 + bench cli Bench problem=6000000
. 2 zsud + zsid cli Compress at Lv.19 (max)
[ ]
ArCh' ARM64 3 zlib + minizip Compress at Lv.9 (max)
. GPU: NVIDIA GeForce GTX 1060 4 cypto+openssl  AES speed test
5  mp3lame + FFmpeg Encode WAV — MP3
° Mem: 32GB 6 fdk-aac + FFmpeg Encode WAV — AAC
7 ogg + FFmpeg Encode WAV — OGG
8  x264 + FFmpeg Encode AVI — H.264 MP4
20 [0 gemu-lorelei [T blink-lorelei () box64 () gemu (] blink
X —
¥ Fail to Run
xi (N — H = KN Native Part L
45{3‘..._. G BB LA EELAALA A LA BEIaBLEE ann aa B LAB BN LAaE kdEE LA ssbamsaan [ sasna e ...._..._.._..L;"_......._...r"
b ()
L=l -
e - °m X 2
= | Baseline (Native) ~ - R e - <
2_;.;__._.:::__ e t.; _:__:EE g;:_ t;'l' i::] 1;'?. _:E;J ﬁ- .'_;,3‘ gxg. _ii.
s . R 1 il - = =
= A= \ NN N NS \%
N NN \ N\ NN AN
fiw #std zlib openss! mp3lame fdk-aac ogg 1264

Test Cases
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NVIDIA Jetson Xavier AGX (Jetson)
 Arch: Arm64

« GPU: NVIDIA GeForce GTX 1060
 Mem: 32GB

UltraRISC DP1000 (DP1000)
. Arch: RISCV64

« GPU: AMD Radeon RX 560 GPU
 Mem: 16GB

xonotic -

su;iertuxkartg

(7] box64 [7) gemu-lorelei ) blink-lorelei [7] native
] 240
B
%
= 100 100 =
o | 61676767 o
51
2012 ’_‘
0= T N
xonotic supertux supertuxkart
Test Cases
Fig. 7. Average FPS of GUI applications measured on Jetson (Arm64).
@ box64 (0) gqemu-lorelei ([ blink-lorelei () native
R 150
& ]
= . 60 60
50_ sisssei QR i ciciinisiasssas o ciiiis
] 18 20 H 29
4 12 9
I S
xonotic supertux supertuxkart
Test Cases

Fig. 8. Average FPS of GUI applications measured on DP1000 (RISCV64).
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https://learn.microsoft.com/en-us/windows/arm/arm64ec

Use Arm64EC to make an existing app
faster on Windows 11 on Arm

Arm&4EC enables to you to incrementally transition the code in your existing app from
emulated to native. At each step along the way, your application continues to run well

without the need to be recompiled all at once

| P v v -ECPU “’“:
o —

P

ad

i,

B8 x64 (emulated) [l ArmB4EC (native)

Windows 11 Arm64EC

https://www.gemu.org/docs/master/user

QEMU

https://github.com/ptitSeb/box64

L&

Box64
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