% —[6] Quantum CAE £

AITTHNEY B
EF - k7 aY X LBHF

A4t Jij
CEO LWuds &

Jij




SHBE

=14

EXAT

@2025 Jij Inc.

PRIV L]
(zaA74>=A)

B LAl
- B Y 7 b vz T JijZept DIRAE.
- REEY Y 2 —2 3 Y —E ROptXDIRfH
B3 b a—Ta 08
cEBF3 o a—ZEIF I RLy = 7 D1,
2T 7)LTY XLDHEHEBRZE - PoCH—E X

BAAF 7 4« (R - HHE])
EEF T 4 R

201811 B

40+

=P

H = E Jz‘jO'iO'j
]

(Ao =TI, £V
HEtBEZICB 2 EEBEETILICHK




JijZept

Jij




o Ui Zept IR T 3 TR T DB ERHICFHIATE 3B

©2025 Jij Inc

JijZept SDK*
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https//www.jijizept.com/products/sdk/

Solvers powered by Jij*?
JiDRER EREMH = RET LT
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o EANLHEEE RBLRBEOKRE
o HWHDGPUR—ZRDA v @it 73 XA

JijZept Tools*?
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https//jij-inc.github.iofJijZeptTools/intro.html
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. Z=—==== Quantum Simulator*’
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JijZept ToolsD£F 7
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® Factrization Machine Optimization

® Baysian Optimization for Combinatorial Structures
SHEIENTE
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EHET—BLARTZYURELET,

fmo_wf = FMOWorkflow(n, latent_dim=5

, flip_postprocessduniq=True)
fmo,

_wf.workflow.display_workflow("LR")

_—» generate_qubo —— solve ————>- flip_post process —— run_blackbox ——y,
START. —— train

check_iter —False— END,
, SN %
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https//jij-inc.github.io/JijZeptTools/intro.html
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JijZept SDK

pip install “jijzept-sdk[all]”

N\ JijModeling
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JijZept SDK
pip install “jijzept-sdk[all]”

2 ETFUVY

jijmodeling as jm

d = jm.Placeholder("d", ndim=1)
n = d.shape[0]

x = jm.BinaryVar("x", shape=(n,))
i = jm.Element("i", (@, n))

problem = jm.Problem("sample")
problem += jm.sum(i, d[il*x[i])
problem += jm.Constraint(

tettoix il sum{) <=1

)

JijModelingZfEA L T, AL BB TRELHBEZLCRTE XY,

A\\ JijModeling

@2025 Jij Inc.
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SCIP HIiGHS Gurobi

scip 4 BROB

Open-source mathematical optimization solver. Supports linear
programming and mixed-integer programming.

print(solution.decision_variables)

1 ommx_pyscipopt_adapter im
OMMXPySCIPOptAdapter

instance_data = {
0 [,

2331

}

interpreter = jm.Interpreter(instance_data)
instance = interpreter.eval_problem(problem)

Bl ENREBEZBRICIE TE, BROUREPHTEEIETT,
MINTOZ M LU T BERROBR L MBICITAE T,

solution = OMMXPySCIPOptAdapter.solve(instance)

BROVIN—CHELTED, BBRYIN-ZEBRTEXT,

(I3 OMMX
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&\ JijModeling

import jijmodeling as jm

= jm.Placeholder("d", ndim=1)

= d.shape[0]

= jm.BinaryVar("x", shape=(n,))
i = jm.Element("i", (@, n))

problem = jm.Problem("sample")

problem += jm.sum(i, d[i]*x[i])

problem += jm.Constraint(
verTt el sum() <=1
)

JiiModelingZfEA LT, R &LcRBTRALEBZLERTEXT,
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&\ JijModeling

3

F—YDRAE|VILIN—BIREET

SCIP HiGHS Gurobi

SCIpP

Open-source mathematical optimization solver. Supports linear
programming and mixed-integer programming.

f rom ommx_pyscipopt_adapter import
OMMXPySCIPOptAdapter

instance_data = {
L B Lo e il
}
interpreter = jm.Interpreter(instance_data)
instance = interpreter.eval_problem(problem)

solution = OMMXPySCIPOptAdapter.solve(instance)

BROVIN—ERIELTED, BlERYIN-ZBRTEXT,
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W\ JiiModeling: LaTeX~ D ZEHatkE Jij

problem = jm.Problem("Jij-Knapsack")

i = jm.Element("i", (0, N))

problem += jm.Constraint("capacity", jm.sum(i, wlil*x[i]) <= C) 1’%%&*%5\%_:_ DE, ,3_ % & lh_ J: % )( ) 5y |\

problem += —=lxjm.sum(i, v[il*x[il)

problem

) Jupyterbook L THESRY % &
Problem: Jij-Knapsack . & 7 L\ AEE_'E T )[/[b 7’;\ ) T Ly % 75\%
min _;vi.xi EEDILI\ L/ >P-§_\'\

s.t.
N-1
capacity w; -z, <C
=0
where
z 1-dim binary variable x[i]: 74 7 A% ATt 1ANZE 0
@2025 Jij Inc.
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W\ JijModeling: EEFI2 & 5FEW Jij

Time (seconds)

@2025 Jij Inc.

Model Formulation Speed Comparison
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A\ JijModeling: ¥ JL/s— D% EE[R] E Jij
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OMMX Adapter

pip install “jijzept-sdk[all]”

N\ JijModeling

@2025 Jij Inc.

ST CO—HILTEAET |

REWBBEET 5—

HEFBE BT —7 (PRHEKRIE)

MIP Solver:  Ising: Quantum:
-SCIP - OpenJij »Qamomile
-CBC - Fixstars Amplify

- Gurobi *D-Wave

- Digital Annealer
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Qamomile

J%: Qamomile

THEY p > EFEY MEOT > a—FETHIYV—IL
QAOQOA, QRAOL E DB D EFHRBEIE 7L T Y X AIZXT IS

Qiskit with QAOA

OMMX converter = QAOAConverter(compiled_instance)
hamiltonian = converter.get_cost_hamiltonian()
e N QRAO
H converter = QRAC31Converter(compiled_instance)
Qamomlle l hamiltonian = converter.get_cost_hamiltonian()
Ising QRAC
Hamiltonian ~ Hamiltonian
v
. J
QURI

paRTe 69 Qiskit W7 PENNYLANE g QuTiP
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Qamomile

J%: Qamomile

THEY p > EFEY MEOT > a—FETHIYV—IL
QAOQOA, QRAOL E DB D EFHRBEIE 7L T Y X AIZXT IS

(I’ OMMX

Ve

Qiskit with QAOA

converter = QAOAConverter(compiled_instance)
hamiltonian = converter.get_cost_hamiltonian()

Qamonmile

Ising
Hamiltonian

|

QRAC
Hamiltonian
¥

QRAO

converter = QRAC31Converter(compiled_instance)
hamiltonian = converter.get_cost_hamiltonian()

QURI

paRTe 69 Qiskit W7 PENNYLANE g QuTiP
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Comming Soon....
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THEEFELEL S EZRESE
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Jij COEFETEDHME

QAOAM /X5 A — & H4GF 12 &)
R L =B D /85 A — RERXMED
BT
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= INTERP
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24000/
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g
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o
£
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O_ il
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energy

[R. Sakai et al., arXiv:2504.12632 (2025)]

@2025 Jij Inc.
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HI| & pR % & Quantum Alternating
Operator Ansatz% #l&&hH T
BCXEt BB EZ B C FEDRE

N Hﬁf

—&— QAOAnsatz
~&— QAOA

[W-H Huang et al., arXiv:2503.17051 (2025)]
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[H. Matsuyama et al., arXiv:2504.12629 (2025)]
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Parameter transferability in QAOA Jij

QAOAD/$5 A — R ERTITHIR L =D /S5 A — REEk M OTFF

o /NI A—REE20H SA4IZHIE
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[R. Sakai et al., arXiv:2504.12632 (2025)]
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Parameter transferability in QAOA Jij

EREDE| 7 70 —FIC & > TEIEXSTERDEEZ B C FEDIRE
o HHZELFEDINEMZEL Quantum Alternating Operator Ansatz % #1454 £ TVehicle
Routing Problem% % < F/AD12E
o MHIRL#E 'T’FLJ:’D'C@F@&%WJ:—E‘H'% EMNTED
o IEMI TCHHERMZAETRIDLI_LNTED
¥ I T T 1 1 L
(i) Create an (ii) Found (iii) Found (iv) Check (v) Added (vi) Solve |
initial route the solution . the route N Convergence N Fhe route(s) Fhe problem
set in the route under Under into the in final
set subproblem subproblem route set route set

/J\

% [A I ‘& Ig 08 \ T
\ \ Subproblem solution routes \ f & 10

=1.2
KE J o © OO 4 (0] L

-1.4
. <= [ El<i q::/l;l 4 —$— QAOAnsatz
o o O -1.6 »— QAOA
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1 2 3 4 B 6 7 8 9 10
Steps

[W-H Huang et al., arXiv:2503.17051 (2025)]




QRAO Branch and Bound Jij

QRAOZFIA L =9 EREER—ZADNA T Y v K7ILTY XA

DREREEISERFEEIC & 2 TROME L RITUEMBORKEICL 2 LRDEHIC L > T, ZBEROREZITI BEBEE

P EFENEFNAL THORBEEETICLT, BF7LTV LAV THREBERERTEZ(EERNICIE, &E
HDREEH TE )

1.4

I QR-BnB-VQE Binary Branch
QR-BnB-VQE Onehot Branch
1 (2,1,p)-QRAO

1.0
0.8
.. B
P 0.6
. S R 0.4
0.2
0.0

1241
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Sampling based Quantum Optimization Jij

Quantum RelaxationEQSCIE A EHE-IEERBEFTILTVRXLDRE

@2025 Jij Inc.
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Al Driven Software Engineering

Claude @OpenAl 4+ Gemini

) GitHub
jcunsoa Copilot

Jij




Al Driven Software Engineering

a Ll

W\ JijModeling

(I3 OMMX

Solver Qamomile

OURL &3 Qiskit W7 PENNYLANE i QuTiP
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Model Context Protocol (MCP) Jij

MCP

architecture

> E/ % Claude
oo MCP clients| | & F

MCP hosts

MCP
server

Remote
services

@2025 Jij Inc.

Local data
sources

What is Model Context Protocol (MCP)? How it simplifies Al integrations compared to APls



https://norahsakal.com/blog/mcp-vs-api-model-context-protocol-explained/

Jij-MCP-Server :

________________ (] README
AN -

1 I
> ! Claude |
! i ¢ Jij MCP Server
1 I
_——— M C P Cl |ent S| -~ : @ t : A server that provides tools to support mathematical optimization with JiModeling and quantum computing.
1 I
I 1
I 1
1 1

Client_py MCP hOStS Overview

‘The Jij MCP Server contains various tools and utilities designed to assist with the implementation of mathematical
optimization models using JijModeling and quantum computing tasks using Qiskit. This platform integrates both
domains to provide comprehensive support for computational optimization and quantum programming.

Installation

1. Clone this repository

2. Install the required dependencies
3. Configure the server as described below

Features

JijModeling Support

+ Reference information about JijModeling syntax and usage
+ Code checking for detection of common issues in JijModeling code

+ Model creation assistance with best practices guidance

https://github.com/Jij-Inc/Jij-MCP-Server

MCP
server

@2025 Jij Inc.



https://github.com/Jij-Inc/Jij-MCP-Server

Jij-MCP-Server: Mathematical Optimization

Uk ISQSﬂ
I37vayvIRyIa1-Vvy
Iade
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https://docs.google.com/file/d/1xVINqSlnFfAExqVPy1Z8rBqOAwhkS6CS/preview

Jij-MCP-Server: Quantum Computing (Qiskit)

@2025 Jij Inc.

Jij



https://docs.google.com/file/d/1zDOfWOQHhP-VvR2c8J8JR3OpXeD09x91/preview

Jij-MCP-Server: Quantum Computing (Qiskit)

@2025 Jij Inc.
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https://docs.google.com/file/d/1zDOfWOQHhP-VvR2c8J8JR3OpXeD09x91/preview

Jij-MCP-ServerD X ¥ H 7 Hse

EEDBEDT—U7A—4
EE R D1ER (Resource)

%Claude < | J ij
—
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https://docs.google.com/file/d/1qTPT--ZZEIKXSeY7Z-SSFuqcpmZwqp-n/preview
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