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使用MATLAB进行DevOps: 流数据的预测性维护系统
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主要内容

▪ 利用MATLAB已有的能力 包括预测性维护和漂移检测

▪ 集成到生产系统 例如数据源和仪表板，并将这些集成从桌面扩展到云端

▪ 结合CI/CD自动化完成MATLAB代码和Simulink模型的build, test, package, 

deploy
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DevOps: 开发和运营生产软件
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开发和运维和而不同：不同的关注点

• Design

• New Features

• Performance

• Testing

• Robustness

• Reproducibility

• Scalability

• Monitoring
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示例:预测电池 State-of-Health

▪ 电动巴士车队

▪ 运维较昂贵：是否可以预测什么时候电池需要
更换了？

▪ 开始收集电池的远程数据
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使用领域相关的工具创建SoH预测功能，用于工程数据的预测性维护

Data Exploration Feature Extraction Machine Learning
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运行在云上的可扩展生产系统，使用行业标准工具
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运行在云上的可扩展生产系统，使用行业标准工具

将 MATLAB Production Server 部署在云上容器中
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运行在云上的可扩展生产系统，使用行业标准工具

使用版本控制和CI/CD工作流自动化
build, test, 和 deploy 
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运行在云上的可扩展生产系统，使用行业标准工具

对实时流数据运行分析
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运行在云上的可扩展生产系统，使用行业标准工具

集成行业标准仪表板向业务相关的工程师展示有价值的指标
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运行在云上的可扩展生产系统，使用行业标准工具

使用观察到的数据再训练模型
并轻松在生产环境中更新
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State of health算法运行在生产环境中

生产系统

▪ 通过kafka流数据接收传感器数据

▪ 从Redis cache中加载电池模型

▪ 使用Prometheus展示指标

▪ 保存数据和模型预测结果到数据库

本地测试

▪ Mock dependencies

Sensor 

data

Model

Data 

+ SoH

SoH

MATLAB Production Server
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编写SoH预测函数来使用kafka数据流

f(x)

MATLAB

Production 

ServerMATLAB 

Desktop

Simulate streams with
• inMemoryStream

• testStream

Use production Kafka 

streams with 
kafkaStream

Debug locally, then deploy the same MATLAB code to production.
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自动 build, test, package, 和部署 MATLAB 代码

function plan = buildfile
plan = buildplan(localfunctions);
plan("packageDriftDetection").Dependencies = "test";
plan("packageSoHPrediction").Dependencies = "test";
plan("test").Dependencies = "validate";
end

- name: Run MATLAB buildtool
uses: matlab-actions/run-build@v1
with:
tasks: packageDriftDetection
packageSoHPrediction
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静态数据假设在现实世界中很少成立
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使用 detectdrift 开发漂移检测算法

▪ 使用历史数据 (训练数据) 来创建一个
基准分布

▪ 生成合成数据来测试漂移
– 生产环境中将使用真实流数据



1919

Drift Detection

Data 

labeling
መ𝑓1(𝑥)

Retrain

当检测到数据漂移之后就更新模型
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更新基础架构来定期运行漂移检测功能
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完整的系统
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主要内容

▪ 利用MATLAB已有的能力 包括预测性维护和漂移检测

▪ 集成到生产系统 例如数据源和仪表板，并将这些集成从桌面扩展到云端

▪ 结合CI/CD自动化完成MATLAB代码和Simulink模型的build, test, package, 

deploy
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更多内容

How MATLAB and 

Simulink are used with 

Enterprise IT
https://www.mathworks.com/solutions

/enterprise-it-systems.html

CI/CD Resources
https://www.mathworks.com/

solutions/enterprise-it-

systems/ci-cd.html

MATLAB and 

Simulink in the 

Cloud
https://www.mathworks.com/

solutions/cloud.html

Automating Machine 

Learning with DevOps 

for MATLAB and 

Simulink
https://www.mathworks.com/company/n

ewsletters/articles/automating-machine-

learning-with-devops-for-matlab-and-

simulink.html

https://www.mathworks.com/solutions/enterprise-it-systems.html
https://www.mathworks.com/solutions/enterprise-it-systems.html
https://www.mathworks.com/solutions/enterprise-it-systems/ci-cd.html
https://www.mathworks.com/solutions/enterprise-it-systems/ci-cd.html
https://www.mathworks.com/solutions/enterprise-it-systems/ci-cd.html
https://www.mathworks.com/solutions/cloud.html
https://www.mathworks.com/solutions/cloud.html
https://www.mathworks.com/company/newsletters/articles/automating-machine-learning-with-devops-for-matlab-and-simulink.html
https://www.mathworks.com/company/newsletters/articles/automating-machine-learning-with-devops-for-matlab-and-simulink.html
https://www.mathworks.com/company/newsletters/articles/automating-machine-learning-with-devops-for-matlab-and-simulink.html
https://www.mathworks.com/company/newsletters/articles/automating-machine-learning-with-devops-for-matlab-and-simulink.html
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Q&A
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Attributions

▪ Apache, Apache Kafka, Kafka and the Kafka logo are trademarks of the Apache Software 

Foundation. The Apache Software Foundation has no affiliation with and does not endorse 

the materials provided at this event.

▪ The Grafana Labs Marks are trademarks of Grafana Labs, and are used with Grafana Labs’ 

permission. We are not affiliated with, endorsed or sponsored by Grafana Labs or its 

affiliates.

▪ Microsoft, Azure, Azure Kubernetes Service, GitHub, GitHub Actions, and their associated 

logos are trademarks of the Microsoft group of companies.

▪ Prometheus, Kubernetes, and their associated logos are registered trademarks of The Linux 

Foundation.

▪ Redis is a registered trademark of Redis Ltd. Any rights therein are reserved to Redis Ltd. 

Any use by MathWorks is for referential purposes only and does not indicate any 

sponsorship, endorsement or affiliation between Redis and MathWorks
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