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INTRODUCTION
平台简介

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM

The quantum computing T&R platform is a quantum 

computing education teaching and research platform for 

colleges and universities. The purpose is to help colleges 

and institutions to establish their own quantum comput-

ing teaching system, and to provide teaching process 

solutions from teaching plan projects, programming 

training environment for quantum circuit graphical 

programming and code programming, teaching plan 

project examples, quantum computing learning centers, 

and teaching management.
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At present, quantum computing industry is being laid out both at home and 

abroad, and there is an urgent need for a large number of professional quan-

tum technology talents. Teachers can use the Quantum T&R Platform to help 

students better understand quantum computing, as well as implement and 

test quantum algorithms, etc.

Quantum Computing Talent Training

SIGNIFICANCE

Even though quantum computer prototypes and quantum chips have been 

created now, any algorithm needs to be tested to conform to real-life applica-

tions. Research teams in universities can use the Quantum T&R Platform to 

develop quantum programming software or algorithms and enrich quantum 

development tools.

Quantum Application Design

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM 量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM



Teaching-re-
search applica-

tion of the whole 
process

Combining basic theory with practical projects

Training quantum computing professionals
--------------------------------------------------

3D Simulation 
Lab

Learning 
Center

IDE 
Programming

Code 
Evaluating

GUI 
Programming

Code
Repositories

IDE

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM
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Influenced by exam-oriented education, students are strong in accepting classroom theoretical knowledge but weak in applying knowledge to solve practical 
problems, and most students neglect the cultivation of hands-on skills, professionalism and teamwork awareness.

Teachers' eaborate lesson plans and content struggle to follow the rapidly changing technological theories and cutting-edge trends in the industry.

The lack of a unifed and standardised process and platform for subject competitions, experimental projects and comprehensive practical training.

Customer FAQs and needs

APPLICATION SCENARIOS

1

2

3

Quantum Computing 
Theory Learning

Teachers

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM

Students

Programming
Experiments Code Repositorie Code Evaluating



1

Users can drag and drop logic gates to quickly implement quantum circuit construction, which is easier to get 

started and suitable for users with weak programming skills.

full-amplitude quantum computing

single-amplitude quantum computing

partial-amplitude quantum computing

noise-inclusive simulated quantum 
 computing

GUI PROGRAMMING

Feature     ： Support for 4 types of
quantum virtual computing

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM



05 / 06

GUI PROGRAMMING

Tips：Quantum circuit simulation is used to realize quantum algorithm. The basic unit of quantum circuit 
model is quantum logic gate, and arbitrary quantum circuit can be constructed by quantum logic gate 
sequence

Users can drag and drop logic gates to quickly implement quantum circuit construction, which is easier to get 

started and suitable for users with weak programming skills.

2

Providing 16 single-bit gates and
7multi-bit gates

Providing measurement gates 
and code ensemble functions

Feature     ： Complete quantum 
programming capabilities

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM



GUI PROGRAMMING

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM

Users can drag and drop logic gates to quickly implement quantum circuit construction, which is easier to get 

started and suitable for users with weak programming skills.

3 

Noise model for relaxation processes

Dephasing process noise model

Decoherence noise model

Bit-inversion noise model

Bit-phase-inversion noise model

Phase-damped noise model

Feature      ： Support for 6 noise 
models



IDE PROGRAMMING
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量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM

The IDE supports a mix of Python/C++ and QRunes languages to meet the algorithm implementation needs of 

various types of quantum algorithm developers.

       The browser-based 

Quantum Computing IDE 

provides developers with an 

uninterrupted cloud-based 

work-station, eliminating the 

need to install and configure 

the base development 

environment when program-

ming with the IDE.



IDE PROGRAMMING - APPLICATION SCENARIOS

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM

Through the preset development environment of IDE programming, you can 

directly create the project of the specified environment, ensure the rapid construc-

tion of a consistent development environment, quickly start the project into the 

development state, without the need for tedious environment configuration.

Quick start projects

When your code changes, you can access it from anywhere, 

run experiments, and get the results.

Real-time debugging
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IDE PROGRAMMING - FEATURES

1

2

3

4

5

6

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM

Browser-based integrated development environment supporting 
online coding, compiling, running and debugging.

Supporting for code highlighting, auto-completion, Git 
integration, terminal and other basic IDE features.

Supporting for json format and demonstrating graphical 
results to facilitate analysis of run results.

Supporting for real-time debugging, plug-in extensions.

Integrated QPanda and QRunes development environment, 
supporting QRunes language for quantum program 
development.

The IDE requires no installation or configuration and provides 
one-click access to the quantum development cloud environ-
ment, with on-demand access to compute and storage resources 
and a quick pull of the quantum computing programming 
environment.



CODE REPOSITORIE
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   In software development projects with rapid 

iteration, it is a common scenario for multiple people 

to collaborate on code development. In addition to 

having a remote backup of your project, hosting 

your code in the cloud is an even better way to 

collaborate as a development team.

    The BY code repository provides code manage-

ment, branch management, permissions manage-

ment, versioning and other useful features to help 

developers overcome the limitations and security 

barriers of local code management.Combined with 

the IDE programming application, the code can be 

collaborated remotely, allowing project team 

members to access the code on a regular or random 

basis, and to work on code improvements.
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CODE REPOSITORIE - FEATURES

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM

     Supporting for GIT version control tools, available 

in the cloud, with guaranteed data security.

   Supporting line-by-line comparisons, line-by-line 

comments, merge branches and automatically adds 

reviewers for a great code reading and review 

experience.

      Supporting for up/down and left/right comparison 

modes when viewing code. The diference between 

changes made before and after the code commit is 

clearly visible.

Granular management of branches and 

fine-grained authority settings for standardised and 

organised teamwork.

     The specifcation verslon number is automatically 

generated when code is released and directly 

assoclated with the task; allowing source code to be 

released and delivered in a standardised manner 

and enabling efficient collaboration.



CODE EVALUATING

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM

    The system is an independent quantum programming code quality monitoring system developed by Origin Quantum. The system 

is integrated into the platform, and after users program using the platform,the system will evaluate the written code by itself. At the 

same time, users can view and download their owncode quality assessment reports through the platform based on time points. For 

administrators and teachers，the system will regularly push the class programming code quality report, so that administrators and 

teachers can easily customise their learning plans based on the analysis report.
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CODE EVALUATING - FEATURES

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM

    Code Scan currently has multiple tools and thousands of rules integrated within it to find vulnerabilitles in your code in multiple dimen-

sions and suggest changes.

    Supporting for up/down and let/right comparison modes when viewing code. The diference between changes made before and after 

the code commit is clearly visible.

    Granular management of branches and fine-grained authority settings for standardised and organised teamwork.



LEARNING CENTER
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    The learning center provides the introduction of basic knowledge of quantum computing, instructions on the use of quantum 

program development tools and other documents to help users quickly understand the use of system software and improve the 

theoretical knowledge of quantum computing.



3D SIMULATION LAB
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量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM

    3D Simulation Lab utilizes 3D simulation technical  to present interactive visual models of superconducting quantum computers(re-

search enterprises: IBM, Google, Origin Quantum) ,semiconductor quantum computer(research enterprises: Intel, Origin Quantum) and 

ion trap quantum computer. Each category of quantum computing physical systems is thoroughly explained, from basic concepts to 

underlying principles, from external structures to internal configurations, to assist users in gaining an understanding of the current state 

of development in quantum computing.



量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM

Users can learn quantum computer related content visually, touchably, and controllably through the simulation laboratory scene .

Interactive teaching combined with animation makes theoretical knowledge more vivid.

The whole process of qubit assembly, reading, regulation and connection is displayed in the form of breakthrough.

Experimental operations are provided to guide users to realize quantum computing using quantum qubits.

3D SIMULATION LAB - FEATURES



CURRICULUM SYSTEM
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量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM

    The curriculum system provides professional quantum computing course videos and courseware resources, and the curriculum system 

developed by the official, extracts the actual work scene of the enterprise, and helps users learn the basic professional knowledge that 

quantum computing engineers should have.



STATISTICAL FORM
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    Statistics in the use of the platform in the process of users to the system software usage and frequency of use, through the data report 

form display, and provide data export function.



量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM
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SYSTEM
ADMINISTRATION

系统管理



MEMBERSHIP MANAGEMENT

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM

    The platform displays all the departments under the current system in the form of organization tree, where administrators can perform 

basic user management operations such as creating departments, importing users and managing users.



PERMISSION CONFIGURATION
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     In the permission configuration module, the administrator can change the member permission configuration, and create an efficient 

and flexible authority management system for the organization.
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SYSTEM LOG

Users with permissions to view system logs can view system user operation records and export excel files for query records.



REAL MACHINE MANAGEMENT
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     Record the use of real quantum computing services by platform users and check the real quantum computing resource surplus to 

effectively supervise the use and allocation of real quantum computing resources.



Configure the platform name, login page and logo to achieve personalized page Settings.

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM

PLATFORM CONFIGURATION



INFRASTRUCTURE 
ENVIRONMENT

平台硬件环境

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM
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INFRASTRUCTURE ENVIRONMENT
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序号
HARDWARE 

PROJECT NUMBER SERVICEHARDWARE CONFIGURATION
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platform+mysql

The k8s cluster

The Slum cluster

client-side

code repository+
code evaluating

CPU:16 cores 2.3GHz  memory: 32G 
DDR4 RECC disk：SAS 1TB

CPU:16 cores 2.3GHz  memory: 32G 
DDR4 RECC disk：SAS 1TB Basic backend and database services

code repository and code evaluating services

IDE service

virtual computing cluster

Local validation testbed functionality

CPU:16 cores 2.3GHz  memory: 32G 
DDR4 RECC disk：SAS 1TB

CPU:16 cores 2.3GHz  memory: 32G 
DDR4 RECC disk：SAS 1TB

CPU:16 cores 2.3GHz  memory: 32G 
DDR4 RECC disk：SAS 1TB



27 / 28

 Established in Hefei High-Tech Zone in 2017, Origin Quantum Computing Technology(Hefei) Co, Ltd. (in short as "Origin Quantum") is a 

leader in China's quantumcomputing, with the CAS Key Laboratory of Quantum lnformation being its origin oftechnology. With a focus 

on building a quantum computing industry ecosystem,Origin Quantum has been working on independently controllable engineer-

ing.oriented quantum computers, developing full-stack quantum computing, andactively promoting the industrialization of quantum 

computing.

About Origin Quantum

Allow quantum computing to truly serve the humankind outside laboratories

Goal

Contribute the Chinese power to quantum computing

Vision

量子计算教研一体化平台QUANTUM COMPUTING T&R PLATFORM



Application 
direction of 

quantum 
computing

Biochemical   

Engineering Design

ChemiQ   

QCFD algorithm  

Research Direction

Continue to serve quantum computing 

teaching and cultivate industry talents

Education/Service

Constantly improve the level of quantum computing products 

and explore more application directions of quantum computing

Develop/Upgrade

Artificial Intelligence

VQNet 

Big Data

QARM algorithm 

Financial Technology

Monte Carlo algorithm

Information Security

Shor algorithm  

量子计算教研一体化平台 QUANTUM COMPUTING T&R PLATFORM



PARTNER INSTITUTIONS
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Shanghai Jiao Tong
University

Key Laboratory of Quantum 
Information, CAS

Huazhong University of 
Science and Technology

University of Science and 
Technology of China

Communication 
University of China

Wuhan University East China 
Normal University

Central South 
University

Shandong UniversityZhengzhou UniversityXidian University Southeast University China University of 
Petroleum (Beijing)

Chongqing University 
of Posts and 

Telecommunications

Ocean University 
of China

Nankai University Guangdong Ocean 
University

Anhui University Tianjin Polytechnic 
University

Northern University 
for Nationalities

Nanning Normal 
University

Nanjing University of Posts 
and Telecommunications

Wuhan University 
of Technology

Hubei Normal 
University

Chaozhou College Zhejiang Vocational 
College of Finance

Guangdong Polytechnic of 
Industry and Commerce

Wing shan 
secondary

Non-ferrous metal 
industry talent 

center

Cyber Security Science 
and Technology 

Museum

Shenzhen Vocational 
and Technical College

Nanjing Vocational 
College of Tourism



Origin Quantum Computing Technology (Hefei) Co., Ltd. 

No. 900 Wangjiang West Road, Shushan District, Hefei, Anhui;
Floor 6, Building E2, Innovation Industrial Park Phase II, No. 2800, Innovation Avenue, High-tech District, Hefei, Anhui (Headquarter)

el: 0551-6383 6038   Web: www.originqc.com.cn


