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client.token = “Amplify AE D7 I A K—O>"”
client.parameters.time_limit_ms = timedelta(seconds=1)

AIIUNT—2EAN
Y OSDKPAPIHIREICEHOE THEE T LET— 21k
result = solve(model, client)

5. ¥ ERIT . 2.VIyEET

BETY OB TRITAE BT ohh 5 ERAE print(q.evaluate(result.best.values))
print(objective.evaluate(result.best.values))

AN
V.Y FIXSTARS Amplify Copyright® Fixstars Group



Fixstars Amplify SDK [C&DS>TINITOV95=>0

BWihefE< B> IIVFPIY

SDK7& U
RE{ELTH
20017 E

AN
V.Y FIXSTARS Amplify

SDK& D
301712

411

H B
Wikipdia

=1 - TSNP —-SOFREAI—R

SDK7& U
5917

DEEAI— R

\I

HIICMOS7—=—U>II>

SDK7& U
18317

SDKM, &Y 2 (Cx U Caliid
R (CEERNZZ A |

Copyright© Fixstars Group



E1TIRIR : Fixstars Amplify Annealing Engine (AE)

NVIDIA GPU V100/A100/H100 TEh{E
- BEOWIESZ2L—Fy R
F=—U2OTITUX

WEB#ZH TEtEEE IR

. HEAFE . PoC - RIENNHR

« Amplify SDK DEEZE S (CEITOIHE

BRAYS O TIRIRKRAE - REELANL
+ 120,000 Ev ~ (&4
+ 260,000 Ev M8 (FRfES

AN
V.Y FIXSTARS Amplify

- .

. . L

FreEs Dave ®Z CMOS Annealing Digital Annealer

Amplify AE 2000Q/Advantage SQBM+

EERN GPU EFER GPU FU&IER FIZ)LEE

100,000
2,048 (16x16x8)/ (SQBM+)/ 8,192 (DA2)/

= W J_\ "

BAE M LIRS 5,760 (16x15%24) 10,000 (SBM PoC 61,952 (352x176) 100,000 (DA3)
i)

TIEIL b aln b FTIRIN FUEIN TIHIL
FHNT X —
RBIT =% (32/64bit) (Sbiti2E) (32bit) (3bit) (16/64 bit)
= *¥XFT57/ -
¥y A o A ~ ot A

Bav37 £ AT 5T £ FyII5T E3 -0
31,000%2F

2EABREEY - (SQ@BM+)*1y 8,192 (DA2)/

131,072 64/124 176

B ' J 1,000 (SBM PoC 100,000 (DA3)
)

APITZVFHRALY : . . Fixstars Amplify / Annealing

N Fixstars Amplify D-Wave Leap AWS Cloud Web DA Cloud

Copyright© F

XA - AREEAIE T (IR M

22



Fixstars Amplify AE J\JA—<I >R
(2025/10/17 U —X)

Fixstars Amplify AE(E. &R - REIBEDREZIZEMR LU TWVET
2R Ty Ty REE

AV ILIR—&D _200k ® Amplify AE w1

b A

18 s 250k ! ! B

F

(4.0 o _200k
@
= 350k
1=
@
2
BtV IILIA—&D O _4n0k
217 "
o -450k =
2 B L
iy
-500k L 1
| —
wrenransmansnenens e RET e
0.001 0.01 0.1 1 10 100
RO T SRBIE. ?*?"':D'J]ii'ﬁazwf Exe¢
HT. EAH—EOiBI Time [s] (log scale)
SEBORATRAIL 5RUFES U L -
QKPTIREHO AP TENOEEL fk,%._m E@y RERAOBZEAH
3. £DBLLESE,
Amplify AE v1 1 0.23#
Ry FI-TToFE. TRTANERTLETREE Aty - [ AR
7oy b BV ILIN— 508

EHYVLA—DBERICIE TS F TOBRTHE,

VA\( FINSTARS Amplify Copyright® Fixstars Group https://amplify.fixstars.com/ja/engine


https://amplify.fixstars.com/ja/engine

Fixstars Amplify AE J\JA—<I >R
(2025/10/17 YU —X)

Fixstars Amplify AE(E. &R - REIBEDREZIZEMR LU TWVET

AV ILIN\—&D 5 "
@ Amplify AE v1
& A
243
& = 4
IR )
‘
o 3
-
D
[ &)
Z
b — 0
BERICHET 5 F TORRE 0O 2
0.14. :
Js
THEOEESa—LICESH3EEIARERMET 0.1 1 10
:zfgg RO EMMEE Y OEOERTSENN Time [s] (log scale)
KUFT—IF—HE. TAETANEETLEhafs =RBEOEERM
7oy k.
. e et e e Amplify AE v1 B o0.14%
ERREERORaEE LR AR 1L/~ I -
Bty ILI— 50§

https://amplify.fixstars.com/ja/engine

AN
V.Y FIXSTARS Amplify Copyright® Fixstars Group

24


https://amplify.fixstars.com/ja/engine

J—0> 3w

~ BRI R~




D—0>3v I DOFEmElE (1)

s CHB®DPC DI ZIY ET Python D705 =>2%47L)FE T . Google Colaboratory ZfESDT.
ZEHI(C Google Colaboratory (COJ 1> TEdZ &&HERIZEWY (Google 7RI > MHIWETT)

| Google Colab EEN
https://colab.research.google.com/

SHAVEDYE - EH1-Y-828R

.. FINSTARS Amplify

° FlXSta rs Am pl Ify @ﬁﬂ\}\*ﬁl_ '\ — 0 \/O)Hy,/fgﬁﬂﬂ‘}\% NEWS) 5716 (K) K4S LS~ 175308y o ARMLETALLHEER) ERUELES >

HATREIRTORFF=—U2Y - 15053720, BBRELLYNLI—

CHEERLSEE W\, F£ZDA L. ZES S e
I-—5-&H&LUTENN—T>ZESLT sEFIAVYEEa—51 >4
<FEEW (IBTRTUET) . 5w kT F =L

I Fixstars Amplify A . ) e

https://amplify.fixstars.com/

AN
A(lel_-].ra RS Amp[[fy Copyright® Fixstars Group

26


https://amplify.fixstars.com/ja/register
https://amplify.fixstars.com/ja/demo
https://colab.research.google.com/

D—0>3v I DOFEm#ElE (2)

HW{§ =17z Fixstars Amplify AE OER c—0> BN T h—=0>F v IROY > T)Ld— RAEI< H\
UTFDORFTY T TCCHEREBEEVNUET .

1. LIFDURL (CT7OTERALTLEEEV,. B> TF)ILO— RISEEDHEIEEIIRERD T, [TJ71I)L] - [RSATJ(COE—%=ZRF] LT,
CBEB® Google RS TICOE—Z/EMLTIZELN,
https://colab.research.google.com/drive/1xdrIVKEKONdQYMMIhjGXFb3yIw4Ci0O5M

2. JE—URI7AILOIEBEBDILICCEEDER h—0>Z AN UL TLESV (CHDIPREESHBI TS ZEL) . CEEDOER N
— o2& 7O S—=20>] R—2D [Fixstars Amplify AE] DTS 3> TTHRWERITEYT., b—0>"ANE. BERIOE
JZ(Z Shift +Enter T1HEBEDOILZFEITUTTF SN,

.. FINSTARS Amplify

TEIREM = PR e e e e e A B BB L BE A B B RE R BEe) # :g%o) I\_g‘/&ljj N
T¥2Ea=  REEAAY BRETES FIKEDT 52 Ea—REELMEL s—

HAAREIRTORTFT=—IVT - IO0T2o 0. &
= F—FREFIAVE2-SCHBLE

3. 1IBEOILOETHTTUES., 2BHOILEBERYT > FIZE
Shift + Enter TEITLUTL 220\, EIT. UTOEEAEHESNNIEOKTT,

D49 PAE= MK A

Fixstars Amplify AE

result: [q_0, q_1] = [1. 1.] (f = 0.0) ( |

AN
‘A( FIXSTa RS Amp Iify COpyI’ight© Fixstars Group R Fixstars Amplify SE 27


https://colab.research.google.com/drive/1xdrIVKEK0ndQYMMIhjGXFb3yIw4Ci05M

J)—233

v I DERIEE (3)

® J—UIgvITESIHT)ILI— RELULTOURLEDEEL TFE0Y
® ZNTnNoHU>F)Ld—RCCEBDO N> ADWEESMBEBRNSDFIT, TNENOY> T
JLIO—R%Z [RSHAJ(ICOE—] ok, b= AAUETLUTEFSL)

» U2 J)Ld—-R
Step1 https://colab.research.google.com/drive/1wa5glPfITY1W59BUbzOR9aKLeB6d09zPe
Step2 https://colab.research.google.com/drive/1HKONPGN4IEIS9AkIS4VficSIIiJQMYYN
Step3 https://colab.research.google.com/drive/1FzK-tuLr-DOTtRF TIJ8A1GS1mSpgl71iz
Step4 https://colab.research.google.com/drive/1xgoa8A3e37jWsgSOTI-s EljJEqQLOMEE
Step5 (RRE) https://colab.research.google.com/drive/1FyPspST4h8uhueWHUwJ95juzjucNWO0ba

AN
V¥ FINSTARS Amplify

BRI (ERERF Zoom DF v bH QRA THEELVLFET

Copyright© Fixstars Group

28


https://colab.research.google.com/drive/1wa5glPfIY1W59BUbzOR9aKLeB6dO9zPe
https://colab.research.google.com/drive/1Hk0NPGN4IEIs9AkJS4VfjcSJliJQMyYN
https://colab.research.google.com/drive/1FzK-tuLr-DOTtRF_TJ8A1GS1mSpg17Iz
https://colab.research.google.com/drive/1FzK-tuLr-DOTtRF_TJ8A1GS1mSpg17Iz
https://colab.research.google.com/drive/1FzK-tuLr-DOTtRF_TJ8A1GS1mSpg17Iz
https://colab.research.google.com/drive/1FzK-tuLr-DOTtRF_TJ8A1GS1mSpg17Iz
https://colab.research.google.com/drive/1FzK-tuLr-DOTtRF_TJ8A1GS1mSpg17Iz
https://colab.research.google.com/drive/1xgoa8A3e37jWsgSOTI-s_EljjEqL0mtE
https://colab.research.google.com/drive/1xgoa8A3e37jWsgSOTI-s_EljjEqL0mtE
https://colab.research.google.com/drive/1xgoa8A3e37jWsgSOTI-s_EljjEqL0mtE
https://colab.research.google.com/drive/1FyPspST4h8uhueWHUwJ95juzjucNW0ba

J—20> 3w
~NTRILE—TRTAS o~




ITHRIVF—IRIA D

THRILVF—DEWSZHERN(CHITEHIT D ETLAYIVEEZHIRL., RBRTIRILF—ERZBET

~ E A

EBHIR =i

AN
V! FIXSTARS Amplify Copyright® Fixstars Group

i

-
-

N
&
-

iTE - B

31



D—203,3v 7 BIENE

AN—BN\DR(CHETB2BDOELHMIETEZFALET . FRICTFASNZENTECH L. [RKEFHCK O THENE
BIDRMEN] . [KBBARE] . [EEM] O3DOERZHASHETENZHIEGLE T, BERNEOREZIRINL

Z<Hx (BM1) . HD. %E'-é‘}ﬂ%@’}\ﬂ:’i%(f&D(LRHaGWDﬁxE%iinéA(’)E(?é (B892) . £W1W52D
DEND/\S > AOBNZRER1KEC EOBHFARAT 1 —ILOERZBIE ULET .

P m
L}

\

: j hll... |

AN
'A( FIXSTB "5 Amplify Copyright© Fixstars Group 32

= WERE (kW)

W & ()
ARBART (kW)

W FEWH (kW)

s

k=t

B
cHHI




miE bRz 5% < it

FEZRET D

AN
V.Y FIXSTARS Amplify

AN Bz RIER N
-1 [ B ﬁﬁﬁ@’%

Python T&dit LT

EMEITD RAES 2

Copyright© Fixstars Group

33



miE bRz 5% < it

FEZRET D

AN
V.Y FIXSTARS Amplify

AN Bz RIER N
-1 [ B ﬁﬁﬁ@’%

Python T&dit LT

EMEITD RAES 2

Copyright© Fixstars Group

34



1. ANRERDEE R

0w |\§ num_days = 2
L J num_slots = num_days * 24
( 1
ZE5M4ERE battery_storage_capacity = 40
\ J battery_storage_max_input_output = 20
f ] = |
L ’%%‘)L’E@'jj"ﬁlg ) max_purchase = 30
e = B %
| ) g

SRAFTB ML

IPY fkwh

| RIBARBHIARE

I (kw)

hours

X FRUE

AN
V.Y FIXSTARS Amplify Copyright® Fixstars Group



E{bﬁ:ﬂﬁgﬁﬁg < Nt

FEZRET D

AN
V.Y FIXSTARS Amplify

AN EHE
#HI D

RTEEZEX
ﬁﬁ?é

Python T&dit LT

EVET D RT3

Copyright© Fixstars Group

36



2- 1 . ER;HE@%&G){’FEJZ BRI Ow bt BE% t ~ t+1

AN
V.Y FIXSTARS Amplify

[ﬁ%ﬂ@?%ﬁ] [ﬁﬁxmwhttawﬁﬁiﬁﬁ]
HIREHOEAE (KW) a_gelt] e 0~30)
KB HOREREBAS
KISHEEN 5D “
'3-5',737&1§5?3‘c‘:573‘ q_Sp[t] (\AFYU:00r1)
ZEMDFITERE (KWh) q_bs[t] @ o~a0)

#2: Amplify SDK T(3. EEIEMDRELERZRF(CEDS LN TEXT

Copyright© Fixstars Group



2-1. REZEZDIENK

SBHDARERRZE>T. TNENDORBE/MEHENDEZKDHET

g_ge: RiREHDEAZED

q_sp: REEXERBZEDINEDIND/ A FUEE

q_bs: EEMDITEIREDRINZLN

REZBDA A=

=IO k(i)

L. ZEEADELE
(EHTH)

2. KEEEEEEFA
(73 F U )

3. EEHORERE
(E2Z)

AN
V.Y FIXSTARS Amplify

1] 1 2
q_ge[0] q_gel1] q_gel2]
(0~30) (0~30) (0~30)
q_sp[0] q_sp[1] a_sp[2]
(0orl) (Dorl) (0orl)
q_bs[0] q_bs[1] q_bs[2]
(0~40) (0~40) (0~40)

Copyright© Fixstars Group

47
q_gel47]
(0~30)
q_sp[47]
(Dorl)

q_bs[48]
(0~40)

38



2- 1 . i;&;'iﬁ‘%ﬂd){’ﬁﬁﬁ BRI O It Bt~ t+1

[ﬁﬁxmwhtcawéﬁﬁﬁﬁ]

75 == "
HEES Cl_ge[t] (B#%: 0~30) gen = amplify.VariableGenerator ()
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q_bs[@] = int(0.5 * battery_storage_capacity)
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constraint_demand = amplify.ConstraintList()
S e[t] + Sphs [t] + Sg [t] > d[t] for t in range(num_slots):
g p . ” .
constraint_demand += amplify.greater_equal(
(supply_ge + supply_bs + supply_sp)[t], demands[t]
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|Sbs [t]l = |Sbs,max| (= 20) constraint_bs = amplify.ConstraintList()

- for t in range(num_slots):
. 7 :
ZIRI(CER] constraint_bs += amplify.less_equal(
52 [t] < 52 ) supply_bs[t] ** 2, battery_storage_max_input_output**2
bs — °bs,max
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constraints = constraint_demand + constraint_bs

from amplify import AmplifyAEClient, Model, solve

Amplify AE

client = AmplifyAEClient()
client.token = token
client.parameters.time_limit_ms = 3 * 1000
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model(CH&L T, ¥ >

! model = Model(constraints)
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result = solve(model, client)
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objective_price = amplify.Poly()

Minimize fprice = z Sge [t] X p[t] for t in range(num_slots):
objective_price += supply_ge[t] * hourly_prices[t]

BAE B

objective_price|= (supply_ge * hourly_prices).sum()

Step1l T TZED

model = amplify.Model(objective_price} |constraints)
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. FTE e/ sem) FTE @/ suam-) FExa
Maximize 2 Spslt] X sps [t + 1] ( )

. TR - SRR objective_battery = amplify.Poly()
for t in range(num_slots - 1):
[t + 1]

Minimize fbattery :G;z Sbs x Sbs objective_battery -= supply_bs[t] * supply_bs[t + 1]

NAFRZDFCE/IMERE(CZ IR

objective_battery = -(supply_bs * supply_bs.roll(-1))[:-1].sum()

objective = objective_price + objective_battery

model = amplify.Model(objective, constraints)
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w_price = 10
w_battery = 1

objective = w_price x objective_price +
w_battery x objective_battery
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