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amplify demo

TUTORIALS (APPLIED)

Black-Box
Optimization (1)

Black-box optimization (BBO)
can be applied to complex and
unknown functions. In this
tutorial, we introduce and
implement BBO using machine
learning and combinatorial
optimization with Fixstars
Amplify.

Sample code

TUTORIALS (APPLIED)

Black-Box
Optimization (2)

Here, we demonstrate black-box
optimization using machine

le < 4

n | a
material exploration to reaiize a
model high-temperature
superconducting material.

Sample code

TUTORIALS (APPLIED)

Black-Box
Optimization (3)

In this tutorial, we optimize the
operating condition of a

vy
oL M- AN
optimization based on a
machine-learning model and
chemical reaction simulations.

Sample code

TUTORIALS (APPLIED)

Black-Box
Optimization (4)

In this tutorial, we design the
airfoil shape to maximize the lift-
to-drag ratio based on fluid flow

S = -

. [ .d
learning model and simulated
annealing for non-binary

decision variables.

Sample code

TUTORIALS (APPLIED)

Black-Box
Optimization (5)

Here, we use black-box
optimization to optimize traffic
signal control in a city where

commercial facilities mav caiige
r w

RN b
N a
agent simulation to implement

and demonstrate the
optimization.

Sample code
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K. Kitai, J. Guo, S. Ju, S. Tanaka, K. Tsuda, J. Shiomi, & R. Tamura
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train (

X: np.ndarray , Y, I3

y: np.ndarray , (/Gs Ve

model: TorchFM, Gl
) -> ' !

-~ —
=z

epochs = 2000

Yo TNa-F

model.load_state dict( best_state )
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number of iterations
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train (

X: np.ndarray ,
y: np. ndarray ,
model: TorchFM,

) ->

epochs = 2000

model.load_state dict(

F3v oy 2BEt

(2)

best_state )

y_pred = model(x_tensor )
yy = torch . stack ([ y_tensor , y pred])

print (f "corrcoef:

“
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torch . corrcoef (yy)[ 0, 1]

A

Q
o)
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Cross-correlation
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TUTORIALS (APPLIED)

Black-Box
Optimization (2)

Here, we demonstrate black-box
optimization using machine
learning and an Ising
machine/quantum annealer for
material exploration to realize a
model high-temperature
superconducting material.

Sample code

overview

© from amplify bbopt import BinaryVariableList, blackbox, DatasetGenerator, FMQAOptimizer, plot history

import amplify
from datetime import timedelta

num materials = 100 # Number of decision variables
my func = make blackbox func(num materials)

# Define black-box function and decision variables in the Amplify-BBOpt manner

@blackbox

def blackbox func(x: list[bool] = BinaryVariableList(length=num materials)):
return my func(np.array(x))

#t Set solver client

client = amplify. FixstarsClient()

client. parameters. timeout = timedelta(milliseconds=2000) & 2 seconds
client. token = token

# Construct initial training data (10 samples))
data = DatasetGenerator(objective=hlackbox func).generate(num samples=10)

# Instantiate the optimizer
optimizer = FMQAOptimizer(data=data, objective=blackbox func, client=client)

# Perform optimization cycle for [num cycles] times
optimizer.optimize(num cycles=100)

#f Plot optimization history
plot history(optimizer. fetch history()) 34/3
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from amplify import VariableGenerator, one_hot, FixstarsClient, solve
from datetime import timedelta

gen = VariableGenerator()
g = gen.array("Binary", 3)

objective = q[B] * q[1] - q[2]
constraint = one_hot(q)

model = objective + constraint
client = FixstarsClient()

# client.token = "XXXXXXOOOOOXKNKOKXXXXXXX XXX "
client.parameters.timeout = timedelta(milliseconds=1668)

solve() @ num_solves ¥—J— FE|HICEBMEEZX S T, VILN—DEDOEEITEDIRLET
IhEJ.

result = solve(model, client, num_solves=3)

FLULIANT ﬁ FIRALII

TSw ORI
BaE 7 51

ETILREER(CED
SREAD

PEEBT 5
(B

FBT IR
DEEFTILEE

BS (BiEfk) h ZHGER

roup

38/35


https://amplify.fixstars.com/ja/docs/amplify/v1/serial.html

O«
X
@

39/35

A N
Yt FIXSTARS Amplify Copyright® Fixstars Group



FLLOANT ﬁ SRR
TSV IRy IR TEEBT—4
o] “Q(.) TT BIR STAM (&N
o]
EFI)LEEICED FBT—HICE
L SREANIRHE SEEFILEI
| | A é‘lhi) g (mEit) h M
— TT
40/35

AN
V.Y FINSTARS Amplify Copyright® Fixstars Group



o FLLOANT ﬁ R YNITIN
TSwOIRw IR TEFEET—4
3 3 B S (i
(FM )
y Q
v '?'Q EF)LBEEICED FRTFT—HICE
=EEANEEE SEEFILEK
% S (BiE1k) h ZAGER
0
3
3 3

4

C

AN
'A(lesl[ﬂ"SAmphfy Copyright®© Fixstars Group 41/35



Amplify SDK

k T
6

: A p NN
5

3 Bl p (one-hot)
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VariableGenerator (). array ("Binary"

1- q[0] * q[1]
one_hot (q)

client = FixstarsClient ()
client . parameters .timeout = 1000

result = solve (f+c , client )

print (f"{result .best.values }")
print (f"{result .best. objective
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