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6) NVIDIA, “Japan Enhances Al Sovereignty With Advanced ABCI 3.0 Supercomputer,” Jul 11, 2024
7) Tech Insight Zone, “Japan is investing $740 Million to Achieve Al Supremacy,” May 14, 2024
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K

2 MMoZE JAXQ MM HEWUAX in Action)?’, AHZtA 30A model fit(...)22 JAX 2=
t5617|(Train your JAX models using model fit(...) in Keras 3)10° ‘JAXZ EHAXM OHE7|
(Build a Transformer with JAX)')' 50| SO, JAXOH O o XASE HEE
https://jax.dev/0|lA &QI& 4= QIC},

r

_Jon

JAX 24
JAXE F2OIM JHLEt TMS S| A4 20|E2{2|2, NumPy AEKUSl FES ABSIHME XS
O[3 SI=210] JH(GPU/TPU)S 28 8% 4 Q=2 MAZIUC A2

=]

Aol Rt ZOiA  ZtE™or el 22 U+ 28 S &8HYU AE A0
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OIF
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SQOHXITA A0 =1 UL

[H

JAXE "Just After eXecution"?| ZUUZ, &y D=7 I2CIRIS HIECZ MAE 0 HTZXIQY

HUXS0| S X ALS 88HOZ Y + UA-E S=0h JAXS 2 EJYS2 U314 £

- NumPy SAfeH QIEIHO|A: HOIEl EMOIK 7HY g2l Mol NumPyet Aol SYst
ST Jlse MESCH MRHM J1E NumPy TS0 A48 HUKSE HH JAXE HHI0
SIER0f T80l OIS L 4 Uk

9) https://io.google/2025/explore/technical-session—1
10) https://io.google/2025/explore/technical-session—3
11) https://io.google/2025/explore/workshop-2
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https://jax.dev/

« XI= O/2 (Automatic Differentiation): 26t &t40| 7|27|12 XEOZ AALSH 2 QIC}
ekl odtsr Xt 022 25 XIY6HH, X 02x 7tsSiCh Ol E2idoA
AXMOH(back propagation) T30 THHO0|H, §2XQI 2|MSIE 7hsotA St

e JIT (Just=In-Time) ZAOY: HO|M AH0{Q| C|FHO|EIE AtE5t0 &4E XLA(Accelerated
Linear Algebra) ZMYUHZ ZOUS £ QCt 0l IS A3l A™EOM ZXsHE 7|AN

A
TSR WSl G 4TS THE SMAIZIL, CPUSH GPUUIM NTIE M5 a4 22 4

Quct,
o BE{3} U WEsh 7S SAS O|R3HM ARt B4 HE SRR KIS WSS & Lk 0=
HiX| ®2ILt 2E7HS x S2 oas

AlZef0ld SOM ZEE ZHESH RAIGHIEHME &2 o
i
IT

=
of =M, ¥2 AuS Sdlf 2it skE0|L HrE AMME

o B3 DRTY mi{CH: &3 E(pure functions)2t 2 H{SE(immutable arrays)
ABS HESle g€y ZEIY ZES MEC Ol IEQ HE Jtsd2 =0 HAE,
ClHZ, HEst & xXHSE E0[otA ofCt.

Olgi= 72 Z#120|A QdH|ToF T4 ol HASH 452 HwE Az, 2HHGH HE AMO| AL

1,0008] O|&9 g5 AIOIE =& =+ ULt

import numpy as np

np.ones( (5000, 5000))
np.arange(5000)

X
y

%timeit z = np.sin(x) + np.cos(y)
352 ms £ 7.42 ms per loop (mean % std. dev. of 7 runs, 1 loop each)
import jax.numpy as jnp

X = jnp.ones((5000, 5000))
y = jnp.arange(5000)

%timeit z = jnp.sin(x) + jnp.cos(y)

223 ps * 102 ps per loop (mean * std. dev. of 7 runs, 1 loop each)

J8 11 JAX E3 Aol £ HjW

12) https://colab.research.google.com/




from jax import jit
import tensorflow as tf

def fn(x, y):
z = np.sin(x)
w = np.cos(y)
return z + w

@jit
def fn_jit(x, y):
= jnp.sin(x)
w = jnp.cos(y)
return z + w

X = np.ones((5000, 5000))
y = np.ones((5000, 5000))
%stimeit fn(x, y)

790 ms + 186 ms per loop (mean * std. dev. of 7 runs, 1 loop each)

jx = jnp.ones((5000, 5000))
jy = jnp.ones((5000, 5000))
stimeit fn_jit(jx, jy)

1.22 ms = 613 ns per loop (mean % std. dev. of 7 runs, 1000 loops each)

J8 12 JITE AR8SH JAX HE QMo £ HW

F20| XI5k MENA: JAXSL HlZtA(Keras)

T22 HUKS0| CHUSH £Z1F SHO| UF Al JHLS & £ AZE HAXQ ME{AZE 7S5
X195 2ACH SIEYO HO[O{OIME XAl MZES TPUE Z&dH CPU, GPUZ OfREE ZHQ$
e HMIstH, I fols JAX, HIMERRY Z2 XN+E DY UYIE XSt £3] JAXE
29| TPUL z|XstE AEg Sl i o7 TEHENA Z7HE L3[EHt

I4FE DUQIIRE AIBSH| 12 APIE M3Bsts AZtA7L s dAgrg it E5 £3 ZH Qo)
E3tE 2t0|E2{2|SQ! KerasTuner(StO|MI2tOlE] =), KerasHub(AFM Z#E 2H), Keras

Recommenders(EH AIAE) SO| HLAISQ ZAIHO QTAES SEBHL 03 ASH PX:=
GIIRISO| M 4ZO| MUB HO7} WRE e JAXS H25iW, 2 DZEELO|L ZRHM

HEZL SHY e HAE HEE + U= UGS HSe.
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Domains rasTuner -asHub peras
specific Library menders
Ecosystem High-level 3
Framework

The Keras ecosystem also offers

ral domain- ifi k
severa (_io ain-specific packages Low-level
for training LLMs, recommender
models, and more.

JAX, TensorFlow, PyTorch
Framework

Hardware CPU GPU TPU
O3 13 AHIZtALL JAXE ZE&6l= 20| X|2ot= HEfA

JAXS| X & 45 H0f: O|]AAHO|Z GSHX|(Escape Hatch)l T2}

A(Pallas)
JAXE ZEEt XIS DIED JIT Z0RY JiSS MZSIN ROl mAlY FRco] S AMse

HISelCt. ol 2= SE= ZXslE 50| E26H, 58 o= X +& 7IsE 2 HofaHot

o
Sl= 47t M7|=0|, 0|2 2I5H JAXE '0|AAH0|Z SHX|(Escape Hatch)E QI5t AISS XIISHH.

The escape hatch hierarchy

Flexibility vs. control

Math )
with

sharding hints e Compiler, take the wheel!

NumPy +

\ collectives
@ Here's a hint

\ Pallas
kernels Il handle comms

\ ® Kernel languages

® FFl

Flexibility

Direct machine control
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import jax
from jax.experimental import pallas as pl

def matrix_multiply_kernel(a_ref, b_ref, o_ref):

"pallas2 et ™A =d FHa """

a_block
b_block

a_ref[:]
b_refl[:]

result = jnp.dot(a_block, b_block)
o_ref[:] = result

@pl.pallas_call(
out_shape=jax. ShapeDtypeStruct((1®24 1024), jnp.float32),
grid=(8, 8)

)

def custom_matmul(a, b):
return matrix_multiply_kernel(a, b)
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CIX|EAH|A Ol EE

=2 S = [ = I =¥
JAXE g8¢t =& &
20253 38 PapersWithCode ZAI0| MEM, =20 UHE =20M JAX= 3%~4% HEo
HRES HoCh 2 U2 A0 RS Zofet S S 20N &8XQ 284S QAUFLCH
ARBEID QUL 2021H9 1%CHOI TEXE Zat HjwotH 22 S0 H=2H FHRES =0/H
HMEER S Aok FAMICL
Frameworks
Paper Implementations grouped by framework
@ Other languagesand framewarks
@® PyTorch
© TensorFlow
i ® Jax
” MXNet
5 @ PaddlePaddie
= @ torch
2 ® Caffe2
£ S @ MindSpore
£
e Ot g ard sk S0 (1798 vende)
#PyTorch: 56% (3149 repos)
“TensorFlow: 2% (B& repos)
8 JAX: 3% (169 repos)
- MXMet: 0% (0 repos)
Mar 21 Jun21 Sep21 Dec21 Mar 22 Hmz2 Sep22 Dec2z Mar23 Jun23 5ep 23 t| *PaddlePaddle: 0% 4 repos) far 25
“torch: 0% (0 repos)
oCaffe2, 0% (0 repos] 13)
Repository Creation Date #MindSpore: 7% (380 repas)
I8 16 Al ==0 28 ZH Y2 HRrE
N2 Z= AR XDt M 0] OfIEARO{(MindSpore)?t 7% x| MREE IIO|EX|
22 g2 M0|11 Ut
OH
HOH
Al 7lz9 g &7} G2 EitX|= 0 A0, JAX= 1ds AREY SAE HOE SLxel
Al RAS Fdols O ESHQ T2 A2|ifidsty UC MO|EX|Q] ZEset AW ZYY|AZM
JAX7t MiAlots Y6t ZEs MEjAl= Y= S Al G} MA| OHE2/H0|M0A SHAXQI
%ge @ zoltt

13) https://paperswithcode.com/trends
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14) https://www.computextaipei.com.tw/en/index.html
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16) Nvidia, “NVIDIA CEO Envisions Al Infrastructure Industry Worth ‘Trillions of Dollars’” May 18, 2025
https://blogs.nvidia.com/blog/computex-2025-jensen—huang/

17) https://www.nvidia.com/en-us/data-center/gb300-nv|72/

18) https://www.nvidia.com/en-us/data-center/nvlink-fusion/
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19) Focus Taiwan, “TSMC market share tops 67% in Q4: Advisory firm”, Mar. 15, 2025
https://focustaiwan.tw/business/202503150014
20) https://www.mk.co.kr/en/it/11322206

21) Hosting Journalist, “Foxconn Projected to Become World’s Largest Server Vendor by O
Dec, 27, 2024
22) https://nvidianews.nvidia.com/news/foxconn-ai-factory-tsmc-taiwan—nvidia
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