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The Next }/P-Iqtform

Norma leads in quantum innovation, prowdlng a unlque platform for uperl\%computlng
and robust Post-Quantum Cryptography (PQC) security. As pioneers,
we accelerate the quantum era's growth with our expertise in computing and security.
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Norma Quantum Services

Q Platform | Operating System
Provides quantum simulators and SDKs

Q Al | Application
Supports quantum Al solutions for technological innovation

Q Computing | Hardware
R&Ds, Consults for quantum computers

As the only company in Korea developing quantum supremacy applications, we provide innovative solutions in various fields such as Shor's algorithm, quantum
traffic management systems, quantum drug development, and quantum financial management through our quantum simulator, Q Platform, and Q ai.
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Q Platform

The Q Platform is an innovative platform that leverages the principles of quantum mechanics to enable complex computations. It provides a user-

friendly development environment and powerful simulation tools, significantly enhancing the accessibility and efficiency of quantum computing.

NGRMA
Q Platform

Features Main Components Functionality
Innovative quantum computing platform based on * Quantum Portal: Supports access to various quantum * Provides a user-friendly environment to
the principles of quantum mechanics. computing resources and tools. enhance accessibility to quantum computing.
Utilizes interference and entanglement to perform *  Quantum SDK: Provides a comprehensive environment from * Supports compatibility with various operating
complex calculations. quantum circuit design to execution. systems and third-party platforms.
Applicable to various tasks including factorization *  Quantum Simulator: Supports quantum circuit simulation on

and quantum simulation. classical computers.




Q Platform

The Q Platform enables users to explore new solutions through quantum technology, solve tangible problems, and lead future-
oriented innovations. It is an essential tool for realizing the potential of quantum computing and driving industry-wide changes.

Norma
Quantum Simulator

Norma
Quantum SDK

Norma
Quantum Portal

* An intuitive web-based
interface that allows developers
and researchers easy access to
quantum computing resources
and tools.

* A comprehensive
development kit that makes it
easy to design, compile, and

execute quantum circuits.

A powerful simulation tool that
allows for testing and optimizing
quantum algorithms on classical
computers before actual
quantum hardware.



Key Features - Education

We offer education on fundamental technologies such as quantum theory and circuits, as well as a variety of quantum development
examples and tutorials, including quantum algorithms, machine learning, optimization, and simulation.

E&BQ Platform Education n n a ﬂ )
)

Norma Quantum Education B on

Learn the basics of quantum computing, and how to use Quantum services and systems.

Result probabilities

Quantum Computing Guide with Qiskit Quantum Al Guide with Pennylane : et e S P T T s B * Ll .

ApproxTimeEvolution

ApproxTimeEvolution

ApproxTimeEvolution

ApproxTimeEvolution

Quantum experience

design and testing & tool

Norma Quantum Circuit Circuit playground Circuit tutorials



Key Features - User Guide and Application

We provide comprehensive documentation, including a user guide on how to use and apply the Norma Quantum Platform and an API

reference for backend integration with simulators and quantum computers.

# norma provider #& norma provider
# / Quick Start View page source
Quick Start Quick Start Quick Start

norma_provider package B norma_provider package

Quick example of how to run a Qiskit circuit using the Norma SDK: e

NormaProvider

from gqiskit import *

from norma_provider import Norma NormaBackend

Hormalob
Norma.save_account('<token>"}

Norma.load_account()

provider = Morma.get_provider()

backend = provider.get_backend("<simulator:>")
circ = QuantumCircuit(3)

circ.h(®}

circ.cx(e, 1)

circ.cx(@, 2)

job = backend.run(circ)
result = job.result()

An example of how to run a Pennylane circuit using the SDK:

import pennylane as gml
from pennylane import numpy as np

dev = gml.device('qiskit.norma®, wires=1, backend="<simulator»>", token="<token>")
{Bqm1 . gnode(dev)
def circuit{angle):

qml.R¥(angle, wires=8)

return gml.probs(wires=@)

probabilities = circuit{np.pi / 4)

@ Previous Next @

© Copyright 2024, Norma.

Built with Sphinx using a theme provided by Read the Docs.

# / norma_provider package

norma_provider package

class norma_provider.norma_provider.NormaAccount
Bases: object
save_account(api_token)
Save the API key to access the Norma simulator.
« Parameters:

= api_token (str) - API token of the user.

load_account()

Authenticate your AP| key to access the Norma simulator.

get_provider()
Returns NormaProvider instance to access the Norma simulator.

« Return type: NormaProvider

get_token()
Returns the saved Norma token.

« Return type: str

class norma_provider.norma_provider.NormaProvider{api token, response)
Bases: object
backends()
Returns available backend names.

« Return type: list[str]

get_backend(backend_name=None)

View page source



Key Features - SDK

The Norma Quantum SDK supports languages and libraries for programming quantum algorithms. It provides tools to develop
complex quantum logic as modules and includes tools to integrate with Qubit backends.
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Key Features - Job History

Track, analyze, and reuse the execution history of quantum programming tasks to enhance job efficiency and achieve cost savings.

Computeresources  Jobs  Docs  System v

N@RMA Compute resources Jobs Docs System -~

Jobs

Track the status and results of the jobs you have run on Norma Quantum resources via the instance norma-g/open/main.

Completed

2024-06-18 130700
2024-06-18 13-06:56
2024-06-18 13-06:51
2024-06-18 13:06-46
2024-06-18 13:06-42

2024-06-18 13:06:38

g ...|MI.J||.|‘|I.|I..u.||.|||||..I.“.h.‘l.||||.|...HI|||||.u..,l‘|||m..|‘.llu|‘||..|‘.H.|“u.|‘|l..’|...I|I|.|....I.|I"II||I|.|!.Jl.l....|J,.\I|...|‘JI|||

2024-06-18 13:06:29

2024-06-18 13-06:25

3deffel-0af1-4192-A9bd-36413.005405 2024-06-18 13:06:22

B19bd0bed26f-429d-Ac7s-11O567hONARY 2024-06-18 130817




Q Platform Use Cases - RSA Key Cracking

The Q Platform has a practical use case where it demonstrated an attack using a quantum computer to crack RSA keys.

dit View Run Kernel Tabs Settings Help
X Ok > O & ¢ Code ® fix Python 3 (ipykernel)

if flag
rithm failed. Try again

math.ceil(math.log(N, 2))
< RSA k pz >>>" . format(n))
-format(N)})

while True:
a = randint(l, N - 1)
print("R om a = {t".format(a))
g = ged(
if g
guantum period-finding subroutine.")
oo v,

)
‘. format(N, g, N // g))

Juantum period-finding outine required.")
quantum_period_finding_subroutine(a, N)
break

<<< RSA-14 attack process >>>
Factoring target N = 12319

#%% Shor's algorithm started =#*

Random a = 9905

Quantum period-finding subroutine required.
Quantum cilrcuit compiled successfully.
JobStatus. VALIDATING

Quantum simulatien done successfully.

=57 ] 87 argument of 12319, outputs 127

11 A Takes 1 hour.and 54 minutes

simulator_mps

Quantum lab

Jan 27, 2023 12:07 PM
Jan 27, 2023 12:07 PM
ibm-g/open/main
fairshare

100

1

Histogram

Frequency

Created: Jan 27, 2023 12:07 PM
Transpiling

Validating: 10.9s

In queue: 977ms

Running: 1h 54m 40.3s
time in system 1h 54m 38.4s

Completed: Jan 27, 2023 2:02 FM







Advantages of Q Al

Classical Machine Learning - CML Quantum Machine Learning - QML

Classical data-BIT (O or1) Quantum data - QUBIT (0 and 1) ¢ <) (i);j‘

. Superposition of states

_g_ 5535 §§§ &R
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Mathematical CPU/GPU Pattern Mathematical Quantum Pattern
algorithms Processing recognition algorithms Processing recognition

A
v
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Time @I Time ®l

Advantages of using Quantum Computers for Al

- Useful when large computational resources are needed for training high dimensional data
« Utilizes superposition and entanglement
- Speed-up over conventional methods in certain cases



Q Al Use Case -inCerebro Drug Design Project

Training Data Preparation

Gather Ligands from Experiments

PN

Target-specific Virtual Screening of the
Ligand Library

Quantum Computing

Generative Al for Small Molecules

Seq2seq w/ QLSTM

Quantum Hybrid GAN

Quantum Platform-Computer

Quantum Error Mitigation

Mitigate

00 01 10 11 00 01 10 11
Measurement Result Mitigated Result

Algorithm Optimization for
Hardware

= ‘
IoNG | ™= -
oo (R

Quantum Advantage Verification

Select and Synthesize Drug Candidate

Compare with Classical Al Generated
Molecules to Verify Quantum Advantage

* Generate ligands that act as inhibitors of a target protein
« Train Al using available ligand datasets - Generate ligands using the trained model - Verification with in vitro

experiments

« Potentially achieve quantum advantage using quantum machine learning models (QLSTM, QGAN)
- Received research grant from the National Research Foundation of Korea




Q Al Use Case- CO2 Reduction Reaction Catalyst Design
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* The electrochemical CO2 reduction reaction (CO2RR) decreases CO2 emissions and creates useful byproducts

« Discovering promising CO2RR catalysts has become a meaningful task, with machine learning being applied to accelerate
discovery

» This project aims to create new catalysts using generative quantum machine learning



Q Al Use Case - HectoFinancial Quantum Credit Scoring System (CSS)

Historical payment data Probability of delinquency for the
given payment

vi v2 v3 va Vs V6 Vi Ve vo VIO .. v22 V23 V24
0 -1359807 -0.072781 2536347 1378155 -0.338321 0462388 0239509 0098698 0.363787 0.090794 0277838 -0.110474 0.066928
1 1191857 0266151 0166430 0448154 0060018 -0.082361 -0.078803 0.085102 -0.255425 -0.166974 0638672 0.101288 -0.339846
2 1358354 1340163 1773200 0379780 -0.503198 1800499 0791461 0247676 -1514654 0207643 0771679 0.909412 -0.689281
3 -0966272 -0.185226 1792993 -0.863291 -0.010309 1247203 0237609 0377436 -1.387024 -0.054952 0.005274 -0.190321 -1.175575
4 1158233 0877737 1548718 0403034 -0.407193 0095921 0592941 -0270533 0817739 0753074 0798278 -0.137458 0141267 O
5 -0425066 0960523 1141109 -0.168252 0.420087 -0.029728 0476201 0.260314 -0.568671 -0.371407 -0559825 -0.026398 -0.371427
6 1220658 0141004 0045371 1202613 0.191881 0272708 -0.005150 0.081213 0.464960 -0.099254 0270710 -0.154104 -0.780055 ~
7 0644269 1417964 1074380 -0.492199 0948934 0428118 1120631 -3.807864 0615375 1249376 1.015455 0057504 -0.649709 \\
8 -0804286 0286157 -0.113192 -0271526 20669509 3721818 0370145 0851084 -0.392048 -0.410430 0268092 -0.204233 1.011592 \\

v

10 1449044 -1.176339 0913860 -1.375667 -1971383 -0.629152 -1423236 0.048456 -1720408 1.626659 0313894 0.027740 0500512 i? ~ M E}ximum .

11 0384978 0616109 -0.874300 -0.094019 2924584 3317027 0470455 0538247 -0.558895 0.309755 0238422 0.009130 0996710 \\ / margin

12 1249999 -1221637 0383930 -1234899 -1485419 -0753230 -0.689405 -0.227487 -2094011 1323729 0483285 0.084668 0392831 ﬁ N N N

13 1069374 0287722 0828613 2712520 -0.178398 0337544 -0.096717 0.115982 -0.221083 0.460230 0074412 -0.071407 0104744 N

14 2791855 -0.327771 1641750 1767473 -0.136588 0.807596 -0.422911 -1.907107 0.755713 1.151087 0222182 1.020586 0.028317 N X o

including transaction dates, transaction Quantum machine learning-based credit
amounts, and the number of delinquencies evaluation models (QSVM, VQC)

« HectoFinancial utilizes past mobile payment histories of its users to develop a credit evaluation model.

- This model estimates future financial risk based on the past data of the individual being assessed.

« By applying quantum machine learning models (QSVM, VQC) to the traditional credit scoring system, the performance of
the credit evaluation model is enhanced, resulting in improved predictions of delinquency probabilities for payments.



Quantum Computer
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Strategy for In-House Quantum Computer Development

Norma is committed to developing its own quantum computer by building a CUDA Quantum-based simulation infrastructure,
incorporating global technologies, and promoting the commercialization of quantum technologies through Quantum Al.

Objectives

Advance quantum computer technology and foster an ecosystem through the development of applications utilizing Quantum Al

v" Establish a development platform for the creation and application of Al algorithms based on quantum computing.
v Upgrade existing Al technologies with quantum computing and develop new Quantum Al applications.
v Promote industrial innovation and the commercialization of quantum technology.

Initial Infrastructure
Research

Development of GPU-Based
High-Performance Quantu
m Simulator

Supply of Quantum
Computers

- Goal: Establish a quantum development platform.
- Details: Create a user-friendly development environment to improve accessibility.
- Expected Outcomes: Activate quantum computing technology and validate initial technologies.

- Goal: Utilize the Nvidia CUDA Quantum platform to build a high-performance quantum simulator.
- Details: Provide a simulation environment for testing and validating complex quantum algorithms.
- Expected Outcomes: Accelerate research and development and develop demonstrable technologies.

- Goal: Secure actual quantum computers through collaboration with domestic or global partners.
- Details: Enhance research capabilities by introducing leading technologies from around the world.

- Expected Outcomes: Commence practical quantum computing research and expand international collaboration networks.



Strategy for In-House Quantum Computer Development

User

a Q Platform h Quantum Resource A
Front Server Quantum Lab

Quantum Platform

4 (CPU)
User A User B | User C

APl Gateway & Quantum Simulator

AW Job (GPU)
Management

Quantum KMS Quantum Computer
(QPU)

. J
4 \
Specifications

~
Category H/W SPEC Q'ty.

Quantum Platform(CPU)

32core /128 GB 1TB (1U) 4units

High-Performance Simulator(GPU)

Nvidia H100 server (7U) 2units

Quantum Computer

5Qubit or 20 Qubit Tunits




In-House Quantum Computer Development

Q Computing is a quantum computer that operates with the Q Platform (OS), developed in collaboration with multiple companies,
including VTT and BLUEFORS.

_ _—
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QPU ‘ e o | I 05 :: Al n N
Superconducting
Quantum Processor Cryogenic Refrigerator Qubit Controller Q Platform
Qubit Measurement Quantum Algorithm
and Control System Programming
KRISS \.# Zurich
pREERAEA 'fg‘éé” /N Instruments
Norma
Quantum Computer
Development Roadmap Technology Cooperation Launch of Integration with Global R&D with Domestic Quantum Release of Norma's
Agreements with Global Q Platform Quantum Hardware Computer Component In-House Quantum

Companies Companies Developers Computer Prototype



Business Strategy
and Vision



Partnerships
Collaboration with leading quantum security and computing firms worldwide for joint solutions and technology exchange.
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Established a PQC VPN with U.S. company IONQ and Partnered with Finland's IQM for quantum computing research
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PQC encryption.
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Partnered with Entrust for PQC encryption standards in Engaged in talks with France's Quandela for photonics-based Signed an MOU with Saudi Arabia's ITB for exporting quantum
quantum computing cooperation. security solutions.

Europe.



Norma's European Tour for Quantum Computer Companies and Collaboration Discussions

e
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Norma's Visit and Residency Discussions at Quantum Basel Switzerland
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Global Quantum Alliance with IQM, VTT, BLUEFORS, NVIDIA, and More

Norma is forging a global quantum alliance with leading quantum companies through
these strategic technological collaborations, we aim to create a superior quantum world

( European Subsidiary ]

[ Headquarters and Corporate Research Institute J

[ U.S. Su;sidiary ] ? ( China Subsidiary ]T ?
[ Hong Kong Subsidiary ]
Norma's Global Partnerships
°BLUE 2
(QUANDELA < NVIDIA. FORS | QM “QuantumBasel

N~/ Zurich

7\ Instruments SANDBOX m Computing Inc. D=I.I.| QUANTWARE



NORMA

Quantum Momentum

Contact +82-2-923-1988 Seongdong-gu, Achasan-ro 15-gil 52, Samhwan Digital Venture Tower, Suite 202-203 WWW.Nnorma.co.kr Copyright (©Norma Inc. 2024 All rights reserved.
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