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% Variables - observations

observations
D 1800x7 timetable
1 2 3 4
timestamp Current Voltage Temperaturel Temperature?

1 01-Nov-2021 00:... 2.6869 7.4436 333.1463 332.7619
2 01-Nov-2021 00:... 2.6872 7.4426 333.1317 332.3924
3 01-Nov-2021 00:... 2.6876 7.4417 333.1073 332.0405
4 01-Nov-2021 00:... 2.6879 7.4408 333.0740 331.7048
5 01-Nov-2021 00:... 2.6882 7.4399 333.0327 331.3844
b 01-Nov-2021 00:... 2.6885 7.4390 332.9843 331.0783
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SoC_B1
0.4995
0.4990
0.4985
0.4980
0.4975
0.4970

N AOQRT

SoC_E2
0.4995
0.4990
0.4985
0.4980
0.4975
0.4970
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GitHub® Actions CI/CD
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(% D
Periodic Drift Detection Job \1/

MATLAB Production Server
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L
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Simulate streams with

=2 2 B8

Use production Kafka

streams with
testStream kafkaStream

inMemoryStream

; 3 A (imi ( \
eatures: 1x15 table =
Current_sigstats/PeakValue Current_sigstats/ShapeFa M Q TL Q B
8.0157 1.0022

e Production
e tepricin - \MATLAB f(X) Server
54 prediction = timetable(observations.
\_ nd Desktop - - J

Debug locally, then deploy the same MATLAB code to production.
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% esteinerMW / Battery-Health-Estimation-Streaming-Demo ' Private OWwatch 0 ~ ¥ Fok 2 - %% Star 1~
forked from mathworks/Battery-Health-Estimation-Streaming-Demo
DESIGN DEPLOY
<> Code 1% Pullrequests () Actions [ Projects [0 wiki C
. Ag
¢ Build and upload deployable archive (CTF) to MATLAB Production Server - Name: Run MATLAB bUIIdtOOI v OPERATE
@ update battery dashboard #19 uses: matlab-actions/run-build@v1 & .
Development Q@? Operations
(D Summary Wlth: BUILD S
. . >
N ® tasks: packageDriftDetection 0,
obs o
e 2o a
© build BN packageSoHPrediction et ONITOR

@ Reset Demo Operations
Run actions/checkout@v3

Run details
3 Usage
&9 Workflow file

Setup MATLAB Support Packages

Setup MATLAB

function plan = buildfile
plan = buildplan(localfunctions);

Run MATLAB buildtool

P Run matlab-actions/run-buildgvl

" o o plan("packageDriftDetection").Dependencies = "test";
Arure login plan("packageSoHPrediction").Dependencies = "test";

Azure CLI script - upload CTF to az file-share plan("test")- DependenCies = Hvalidate";

Post Run actions/checkout@v3 e n d

Complete job
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] detectdrift FERERENE

B Live Editor - /Users/sdeland /MATLAB/projects/BatteryHealthSystemDevelopment/DevelopingDriftDetector /BuildingDriftDetecto

_I BuildingDriftDetector.mlx |+ |
S e hJ S - 5@ figure;
x d S, 4 M2 — : : .
| | v 1 4 I 51 plotDriftStatus(ddiagnostics)
; —/J\ o
Ry
H \E ﬁj\ Fi Estimated P-Values and Confidence Intervals
¥
= ! FRM_1/Voltage_sigstats/SNR [ & -t E
.
FRM_1/Voltage_sigstats/PeakValue - E L | b
"
FRM_1/Voltage_sigstats/Kurtosis |- 1 | ] 4
L ]
FRM_1/\Voltage sigstats/ImpulseFactor [- E el
N AR Vi -~ \ AR "l
| | — : }ﬁ A }ﬁ ﬂ\& ::E LY | 4 \yl IJ -LI‘ \E %z FRM_1/Voltage_sigstats/CrestFactor [ 3 L
— I I y - / A //] S FRM_1/Voltage_sigstats/ClearanceFactor [ o |
] "
@ "
—_— =r N 7 S IS FRM_1/Voltage_ps_spec/BandPower | = [
] MR AT /}lL 2 :
’ o FRM_1/SoC_B1_sigstats/SNR - , e b
-] .
£ FRM_1/SoC_B1_sigstats/PeakValue -+ kel Stable Fo=s
g H Warning
FRM_1/SoC_B1_sigstats/Kurtosis [ == ®  Drift R
" Warning Threshold
u .
FRM_1/S0C_B1_sigstats/mpulseFactor - “ = == = Drift Threshold 1
]
FRM_1/SoC_B1_sigstats/CrestFactor [ b
.
FRM_1/SoC_B1_sigstats/ClearanceFactor [ ] b
L ]
"
FRM_1/Current_sigstats/ShapeFactor [ 1 =g :
L ]
FRM_1/Current_sigstats/PeakValue [ 1 L] 1
y . I I .
0 0.2 0.4 0.6 0.8
P-Values
Conclusion
In this example we looked at the effect of different samples of data on our drift detection results. While we only had baseline data to
that we could use to validate our approach. If you have measured data for both "normal” and "drift" states, you can use that to tune |
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@\ MathWorks®  prosiets Sohons Acsdemin Support Community Events

Enterprise and IT Sys

MATLAB and Simulink in Enterprise IT

Deliver operational value with IT and Line of Business collaboration

Your IT organization pla

new digital products and service!
helps [T and engineering work together 1o deliver tangible business results.

and li
B XD N NN
:
Simalink with IT idi 1o0ls. Y value.

How MATLAB and
Simulink are used with
Enterprise IT

https://www.mathworks.com/solutions

/enterprise-it-systems.html

Cl/CD Resources

Use MathWorks Products in your Continuous Integration Pipelines

v @ > &
GitLab . %
€ Bamboo  Jenkins  CI/CD Aaure Pipelines  cuus acciors  CIFCl@C]  Travis
Server <% > <
On-Premise from Cloud Hosted from
R2013b R2020a
provides (7) cl to reduce risk and simplify use and setup. From

on premise integrations to now cloud integrations, and hybrids in between, we have you supported.
MathWorks customers can use our one of our published integrations or you can create your own
integration to any 3rd party platforms.

CI/CD Resources

https://www.mathworks.com/
solutions/enterprise-it-
systems/ci-cd.html

@\ MathWorks®  products  Solions  cademis Support  Commurity  Events

MATLAB and Simulink in the Cloud

Using MATLAB and Simulink in the cloud enables engineers and scientists ta speed up their development processes by
providing on-demand access to enhanced compute resources, software tools, and reliable data storage. You can

+ Open MATLAB and Simulink in a web browser using MATLAE Online and Simulink Online
+ Connect to cloud data and other services from Amazon Web Services” (AWS"), Microsoft Azure”, and more
+ Seale long-running computations and simulations 1o CPUs, GPUs, of compute clusters in the cloud

+ Integrate MATLAB vith cloud-based continuous integration (C1) systems to automate code testing and improve code
quality

- Deplay MATLAB and Simulink models and incorporate custom MATLAB and Simulink analytics into cloud-based
applications without recoding in other languages

MATLAB and
Simulink in the
Cloud

https://www.mathworks.com/
solutions/cloud.html

MATLAB E

Automating Machine Learning with DevOps for MATLAB and
Simulink

By Peter Webb and Gokhan Atinc, MathWorks

As more organizations rely on machine learning applications for core business functions, many are taking a closer look at the
fulllifecycle of those applications. The initial focus on development and deployment of machine learning models has
expanded to encompass continuous monitoring and updates. Changes in the input data may decrease a models predictive or
classification accuracy. Prompt retraining and model evaluation produces better models and more aceurate decisions.

In machine leaming operations, or ML Ops, the plan, design, build, and test activities of development are linked with the
deploy, operate, and monitor activities of operations in a continuous feedback loop (Figure 1). Many data science teams have
started to automate parts of the ML Ops cycle, such as deployment and operations

—

~
_r ’ — 1~
abeling = —1 AR Datection
J |, é

A

Figure 1. The ML Ops cycle

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
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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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