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JAX F 2 —H'—1— R OREERRL P RIBIERIEFE - KT H DEmBRILEFIREICT 5. RADGoogleTRE
BEELGEMTE ML) 7L—L7—7D—D2TY, DT L—LT7—7F EFEEMRICE S SPathways

Language Model (PaLM) . ¥1B% - HFBHHFEI I aL—IavIicHT5 Brax ¥ JAXMD R E# U
& & LT, AFICHITIR(State-of-the-Art) DEURZRU LR THFIASNTWET,

JAX DASHEE > TWB Z ElE, SEERLBDFICEVWTJIAX ZFIRAULEHRPY—ILHABHET S
EICENDFET, CORETIE. JAX ETEBEI N EVOJAX IEDWTBNULET, Zhidk, \—K7D=x
7 - PUtESL—aviEifiic kD @RS fcNeuroevolution DYV —)LF¥ v N TH D, MO PIRETE:
WERZSU LS BBEMHGREORRICFATEX I, TRITIE. I—H—D EvoJAX ICL> TR Z &
NTEZTIZXIDHFANRINTVWET, (BRYZXAIVDFEMICOWTIEK, IGEFLOEI a3V ERTLE
L )

https://cloud.google.com/blog/ja/topics/developers-practitioners/evojax-bringing-power-neuroevolution-solve-your-problems
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What is JAX?

JAX is Autograd and XLA, brought together for high-performance
machine learning research.
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Flax: A neural network library and
ecosystem for JAX designed for
flexibility

Build 'passing J coverage

Overview | Quick install | What does Flax look like? |
Documentation

This README is a very short intro. To learn everything you need to
know about Flax, see our full documentation

Flax was originally started by engineers and researchers within the
Brain Team in Google Research (in close collaboration with the JAX
team), and is now developed jointly with the open source community.
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& D Python D EXE RS ATRE

import jax

from jax import numpy as jnp 22;&55} h(.’L’l,.’L'z) — 9 x SlIl.’L'l X SlIl.’L'2
@jax.jit % Python ME#ELTER
def h(x1l, x2):

z = 2 * jnp.sin(xl) * jnp.sin(x2)

return =z h Bh

BEARTRIL (6:1:1 5—'"

plot3d((-jnp.pi, jnp.pi), (-jnp.pi, jnp.pi), h, nabla_ h)

nabla h = jax.jit (fax.grad(h, (0, 1)))
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Python TEZLT-BE%
A=) 3—TERITTHI5E

@jax.jit
def my function(x1, x2, ...): 1DDWBTEITHIET S 1

NAF)—a— PR

return z

SEE AR ) {}
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(x1, x2, ...)
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import jax

from jax impc [EXE e {31
VA IVEER

@jax.jit
def h(x1l, x2):
vy = 2 * jnp.sil B ciEE L=k
return y ERIO /A ILEE A

nabla h =|jax.jit(jax.grad(h, (0, 1)))

plot3d((-jnp.pi, jnp.pi), (-jnp.pi, jnp.pi), h, nabla_ h)
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class SingleLayerCNN (nn.Module) :
@nn.compact
def call (self, x, get logits=False):

X = x.reshape([-1, 28, 28, 1])
x = nn.Conv (features=16, kernel size=(5, 5) (x)
X = nn.relu(x)
. ES 1) |
x = nn.max pool (x, window_ shape=(2, 2),
strides=(2, 2)) i
\/ .
X = x.reshape([x.shape[0], -1]) # Flatten WSS

x = nn.Dense (features=1024) (x)

X = nn.relu(x)

X nn.Dense (features=10) (x)

if get logits:

sy St 43 I5 % SR A B
X = nn.softmax (x)

return x

Google Cloud 13
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e gie | EEMM

def loss fn(params, state, inputs, labels):

| ETLOFRER QTR0 EEE

logits =|state.apply fn({'params': params},

inputs, get logits=True)

loss = |optax.softmax cross entropy(logits, labels).mean()

return loss
BEMM (VORI MAE—%ZEHE)
@jaX.jlt 1 @@?E‘xj__‘yjo
BERIIVEETE

def train step(state, inputs, labels):

loss, grads =|jax.value and grad(loss fn) |

DRETEDTIILTVXLT
INTGA—=F—Z(1EEFELE

state.params, state, inputs, labels)

new state =| state.apply gradients (grads=grads)

return new state, loss
Google Cloud 14
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o REBHMOEBTRTYIZEANTHBMELTEEITILELHD
o Keras DELIIZIfit() AYYRT—F | 1&WLD0IFTIEARLY
o HMEBBPLEBRTYIDHREMNITZVIRYIRIZELLEVLDT, HINGEFa1—=T %
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o ETIDATDzVMIZZFDRDNGA—E2—EEEFLGL
o INTGA—HE—EIE. T493F)—TEE
o INTA—RA—D—FEEETMAT-Y . FEBFHADNFA—F—EZRYHLTRAT 4L
NRSZIZTES

@jax.jit ETILEHFUVHTRIC
def loss fn(params, state, inputs, labels): /\03)‘_9_1|E§)\j]

logits = state.apply fn(|{'params': params}|,

inputs, get logits=True)
loss = optax.softmax cross entropy(logits, labels) .mean()

return loss

Google Cloud
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e NumPy LIZIFRICE# (AYYR)ZHELTHEY. NumPy
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What is JAX?

JAX is Autograd and XLA, brought together for high-performance
machine learning research.
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2 & ZHBNELE) [FTEEL . ’

BREEOLE(Z2—F IRV T—UDEE. DERETE \ r
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o IFIFLLMFATI—LHMAELETERTD <«
Flax: A neural network library and

o Flax:Za—JIIRxvbT—ODBELZETOLANDE

IR R A IRt ecosystem for JAX designed for
. NN flexibility
o Optax:REMBHPOAERE TEDT7ILTIXLEE
coverage
:) . _) l/ t l_, —C ?IEE 1;'5 Overview | Quick install | What does Flax look like? |
Documentation
O 7:]: E 7Ld: E This README is a very short intro. To learn everything you need to
know about Flax, see our full documentation
® 'Qf IE' [i IS JAX / FIaX / OptaX 0) %ﬂﬁ é b ﬂ'{ﬁlj % %\E ﬁ Flax was originally started by engineers and researchers within the

Brain Team in Google Research (in close collaboration with the JAX
team), and is now developed jointly with the open source community.
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