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Abstracts

The global Quantum Computing Operating System market size is predicted to grow

from US$ 1008 million in 2025 to US$ 2043 million in 2032; it is expected to grow at a

CAGR of 10.7% from 2026 to 2032.

Quantum computing operating system refers to the foundational software layer that

manages quantum processors, classical computing resources, control electronics,

compilers, runtimes, simulators, and application workloads within a unified execution

environment. The research scope covers quantum job scheduling, qubit allocation,

circuit compilation, hardware mapping, calibration management, measurement

processing, error mitigation, quantum-classical feedback, multi-user access, resource

monitoring, and hybrid workflow orchestration. Products may be deployed with local

quantum computers, cloud-based quantum services, high-performance computing

centers, or integrated quantum-HPC infrastructures and may support superconducting,

trapped-ion, neutral-atom, photonic, semiconductor-spin, and quantum-annealing

architectures. The principal research object includes quantum operating system

software, runtime environments, scheduling and orchestration platforms, hardware-

control software, cloud resource-management systems, software subscriptions,

licenses, deployment, integration, maintenance, and directly related technical services.

Major users include quantum hardware companies, cloud computing providers,

research institutions, universities, government laboratories, high-performance

computing centers, and enterprises developing quantum applications.

Key Findings

Research and quantum cloud services remain the principal application markets
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Hybrid quantum classical orchestration defines the core platform value

Single QPU systems still represent the mainstream deployment structure

Hardware diversity increases demand for open backend adaptation

Competition spans hardware vendors cloud providers and software specialists

Market Trends

The quantum computing operating system market is evolving from hardware-specific

control and software development environments toward unified platforms capable of

managing quantum processors, classical accelerators, cloud resources, and application

workflows. Early products primarily focused on circuit compilation, job submission, and

basic device access, while current platforms increasingly incorporate multi-user

scheduling, automated calibration, hardware-aware compilation, error mitigation,

runtime optimization, and quantum-classical feedback. Quantum computing resources

are also being integrated into high-performance computing environments, requiring

operating systems to coordinate QPUs with CPUs, GPUs, storage, and network

resources. As hardware architectures remain highly diverse, abstraction layers, open

backend interfaces, and portable programming models are becoming increasingly

important. Over the longer term, market development is expected to move toward multi-

QPU resource pools, fine-grained workload scheduling, real-time error-correction

support, logical-qubit management, and operating environments capable of coordinating

distributed and fault-tolerant quantum systems.

Market Dynamics

Drivers

Market growth is driven by continued investment in quantum hardware, increasing

access to cloud-based quantum processors, and the need to improve utilization of

scarce and expensive quantum resources. Quantum hardware companies require

software capable of translating high-level programs into hardware-compatible

instructions, managing calibration, monitoring device status, and scheduling

experimental workloads. Cloud providers and research institutions need multi-user

platforms that can allocate resources, manage queues, record experiments, and

support different hardware backends. The expansion of hybrid quantum-classical

algorithms also creates demand for orchestration tools that coordinate QPUs with
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CPUs, GPUs, simulators, and classical optimization systems. Government funding,

national quantum programs, university research, and enterprise experimentation in

chemistry, materials, finance, logistics, and life sciences are expanding the user base.

As quantum systems increase in scale and complexity, manual device operation

becomes less practical, strengthening demand for automated resource management

and operating-system-level control.

Restraints

Market adoption is limited by the early development stage of quantum hardware,

relatively low device availability, frequent calibration requirements, high error rates, and

the absence of stable cross-platform technical standards. Quantum processors based

on different physical architectures have significantly different control methods, gate sets,

timing characteristics, connectivity constraints, and error profiles, increasing the cost of

developing hardware-independent operating systems. Many software functions remain

closely linked to proprietary hardware, reducing portability and limiting economies of

scale. The commercial user base is also relatively small, and most workloads remain

experimental rather than production critical. Quantum operating system suppliers must

invest heavily in compiler engineering, control software, distributed systems, physics

expertise, cybersecurity, and hardware integration while facing uncertain revenue

realization. The shortage of professionals combining quantum physics, computer

architecture, operating systems, and software engineering further constrains product

development and implementation.

Opportunities

Future opportunities are concentrated in quantum-HPC integration, multi-QPU

scheduling, logical-qubit resource management, automated calibration, real-time error-

correction control, and cross-hardware cloud platforms. National laboratories,

supercomputing centers, and enterprise research organizations increasingly seek to

treat QPUs as specialized accelerators within broader computing infrastructures,

creating demand for unified workload managers and hybrid runtime environments. Open

backend adaptation frameworks can allow developers to move workloads across

different quantum architectures and reduce dependence on a single hardware provider.

As fault-tolerant systems develop, operating systems will need to manage logical qubits,

auxiliary qubits, error-correction cycles, decoding resources, and distributed control

processes. Industry-specific quantum services in chemistry, materials, finance, logistics,

pharmaceuticals, and energy may also create opportunities for operating systems that

combine application libraries, resource estimation, workflow management, and
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controlled access to heterogeneous quantum hardware.

Challenges

The principal challenge is building a stable and commercially scalable software layer

while the underlying hardware continues to change rapidly. Platform developers must

support new processors, control systems, instruction sets, compilation methods, and

error-management techniques without fragmenting their software architectures.

Performance benchmarking is difficult because job completion time, fidelity, queue

latency, hardware availability, and hybrid workflow efficiency vary significantly among

platforms. Greater automation also raises concerns regarding control reliability,

experiment reproducibility, cybersecurity, user isolation, and the conditions under which

software can modify calibration or hardware-control parameters. Proprietary

ecosystems may accelerate optimization for specific devices but can limit

interoperability and customer flexibility. Long development cycles, uncertain fault-

tolerant timelines, limited commercial workloads, and dependence on government or

strategic investment remain important risks for market participants.

Value Chain Analysis

The upstream portion of the quantum computing operating system value chain consists

of quantum processors, cryogenic systems, lasers, microwave electronics, control

instruments, measurement hardware, classical processors, GPUs, storage, networks,

cloud infrastructure, and high-performance computing resources. These components

provide the physical and computational foundation required to operate quantum

systems. The middle layer includes quantum operating system developers, quantum

hardware companies, cloud service providers, compiler and runtime suppliers, control-

software vendors, HPC platform companies, systems integrators, and quantum software

specialists. Their role is to connect hardware resources, translate programs into

executable instructions, schedule workloads, manage qubits and classical resources,

monitor system status, process measurements, and coordinate hybrid computing

workflows. Downstream users include universities, research institutions, government

laboratories, quantum cloud providers, pharmaceutical companies, chemical and

materials companies, financial institutions, automotive and aerospace companies,

energy enterprises, logistics operators, and other organizations evaluating quantum

applications.

Value creation increases as physical quantum resources are converted into accessible,

schedulable, programmable, and reliable computing services. Basic software
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development kits and circuit tools are increasingly available through open-source

ecosystems, while hardware integration, low-latency control, resource scheduling,

automated calibration, multi-user isolation, hybrid orchestration, and fault-tolerant

resource management create stronger differentiation. Major costs include software

research and development, hardware adaptation, testing infrastructure, cloud

computing, cybersecurity, technical support, and highly specialized personnel. Revenue

models may include software licenses, cloud subscriptions, usage-based fees,

hardware-software packages, support contracts, integration services, and strategic

research partnerships. Suppliers with proprietary hardware access, broad developer

ecosystems, strong cloud distribution, or hardware-independent software architectures

may achieve lower customer-acquisition costs and stronger platform effects.

Segment Insights

By system-management scope, quantum computing operating system products can be

divided into single-QPU systems, multi-QPU systems, quantum-classical hybrid

operating systems, and quantum-HPC integrated operating systems. Single-QPU

products currently represent the most common deployment structure because most

commercially accessible quantum computers operate as independent devices. Multi-

QPU systems are emerging as hardware providers and research centers explore

modular architectures, distributed quantum computing, and pooled resource

management. Quantum-classical hybrid operating systems are becoming increasingly

important because most near-term algorithms require repeated interaction among

QPUs, CPUs, GPUs, simulators, and classical optimization tools. Quantum-HPC

integrated systems represent a longer-term growth direction for supercomputing centers

and large research infrastructures.

By feedback latency, products can be classified into quantum real-time systems, system

real-time systems, near-real-time systems, and non-real-time batch platforms. Low-

latency systems are important for active reset, conditional gates, adaptive circuits, and

error-correction experiments, while near-real-time and batch systems are suitable for

cloud job management, variational algorithms, resource estimation, and research

workflows. By hardware compatibility, products range from single-architecture systems

to hardware-independent platforms supporting multiple backend types. Hardware-

independent products have greater long-term market potential, but hardware-specific

systems can provide deeper optimization and tighter integration with proprietary control

stacks.

Downstream Market Opportunities
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Research institutions, universities, national laboratories, quantum hardware companies,

and cloud computing providers currently represent the principal downstream market

because they operate or provide access to quantum processors and require scheduling,

control, compilation, and resource-management capabilities. Chemistry, materials,

pharmaceuticals, and life sciences offer longer-term opportunities for quantum

simulation and molecular modeling, while financial services, transportation,

manufacturing, and energy focus more heavily on optimization and hybrid computational

workflows. High-performance computing centers are emerging as an important

customer group as they integrate QPUs into existing supercomputing environments.

The most attractive near-term demand is likely to come from organizations that manage

multiple quantum backends, provide shared user access, or require reproducible hybrid

workflows rather than enterprises seeking fully independent production quantum

applications.

Regional Insights

North America has a relatively mature ecosystem of quantum hardware companies,

cloud platforms, software frameworks, national laboratories, and enterprise research

programs. The region benefits from substantial private investment, major cloud

providers, leading universities, and high-performance computing infrastructure.

European market development is supported by national quantum programs,

collaborative research institutions, supercomputing centers, and companies specializing

in quantum control, error correction, trapped-ion, photonic, and neutral-atom

technologies. European users and suppliers place strong emphasis on hardware

diversity, open research environments, quantum-HPC integration, and strategic

technology independence.

China has established a growing ecosystem covering superconducting and photonic

quantum hardware, quantum cloud services, operating systems, control software, and

research institutions. Local market development is closely linked to government-

supported research, national laboratories, universities, and domestic quantum-

computing infrastructure. Japan has strong capabilities in high-performance computing,

electronics, materials science, quantum annealing, and enterprise research. Japanese

market opportunities are particularly connected with hybrid quantum-classical platforms,

materials simulation, manufacturing optimization, and integration with established

computing infrastructure. Regional market development remains influenced by

government funding, access to quantum hardware, cloud-service availability, research

collaboration, export controls, cybersecurity requirements, and the availability of
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specialized technical talent.

Report Scope

LPI (LP Information)' newest research report, the “Quantum Computing Operating

System Industry Forecast” looks at past sales and reviews total world Quantum

Computing Operating System sales in 2025, providing a comprehensive analysis by

region and market sector of projected Quantum Computing Operating System sales for

2026 through 2032. With Quantum Computing Operating System sales broken down by

region, market sector and sub-sector, this report provides a detailed analysis in US$

millions of the world Quantum Computing Operating System industry.

This Insight Report provides a comprehensive analysis of the global Quantum

Computing Operating System landscape and highlights key trends related to product

segmentation, company formation, revenue, and market share, latest development, and

M&A activity. This report also analyses the strategies of leading global companies with

a focus on Quantum Computing Operating System portfolios and capabilities, market

entry strategies, market positions, and geographic footprints, to better understand these

firms’ unique position in an accelerating global Quantum Computing Operating System

market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Quantum Computing Operating System and breaks down

the forecast by Type, by Application, geography, and market size to highlight emerging

pockets of opportunity. With a transparent methodology based on hundreds of bottom-

up qualitative and quantitative market inputs, this study forecast offers a highly nuanced

view of the current state and future trajectory in the global Quantum Computing

Operating System.

This report presents a comprehensive overview, market shares, and growth

opportunities of Quantum Computing Operating System market by product type,

application, key players and key regions and countries.

Segmentation by Type:

Manually Assisted (Automatic Calibration Ratio ?20%)

Semi-Automatic (Automatic Calibration Ratio 20%–60%)
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Highly Automated (Automatic Calibration Ratio 60%–90%)

Autonomously Calibrating (Automatic Calibration Ratio >90%)

Segmentation by Concurrent Task Management Capability:

Single-Tasking

Basic Multitasking

Enterprise-Grade Multitasking

Segmentation by Deployment Mode:

On-Premises

Cloud-Based

Hybrid Deployment

Segmentation by Application:

Scientific Research and Higher Education

Quantum Cloud and Computing Services

Chemicals and Materials

Healthcare

Automotive and Manufacturing

Aerospace and Defense

Others
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This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy
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Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analyzing the company's coverage, product portfolio, its

market penetration.

IBM

Microsoft

Amazon Web Services

Google

IonQ

Rigetti Computing

NVIDIA

D-Wave Quantum

Riverlane

Quantinuum
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Qblox

IQM Quantum Computers

Pasqal

ORCA Computing

Origin Quantum

TuringQ

SpinQ Technology

Fujitsu

Fixstars

QunaSys
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