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Data Flow in the Machine Learning Process

Machine Learning Requirements

tutort.academy Save for later
#APlaceToGrow

Process of Data Analysis Data Management

" Gather the
Define the Bre

O Collect Data from different Data Sources

Problem K" Collect data from
T R— o | O Format Data correctly

that needs to be solved
through data analysis

Ex:- Excel files, databases,
web scraping etc.

5o
ED);;:::re the e Clean & Prepare =
o = the data é
Look for patterns Format the data
and Trends correctly and make

O Provide Data access

sure it's free of errors

____________

Ex- using Pandas/ Numpy | € i X
in python, dplyr/tidyr in R Ex:- Cleaning Data in
Excel, Python or R.

333

ai;r Evaluate the 1 it

Build models “4_} ) models T 'f:‘ M aC h I n e Learn I n g

Create models that can
be used to predict future Check theaccuracy  |ammmme—o N

behavior or make g:\: szl’df:Il'munce of \ O
decisions. 3 U A I I

1

' se [ools
Ex: Linear/Logistic regression Methods:- Fl Score,
models, Clustering, K-NN etc. R(squared) score, MSE(mean Communicate

O Generate Al Models
O Predict Results, Improve Workflows, ...

squared error) etc.

the results

Share your findings
with stakeholders.

Ex:- PowerBI/Tableau
Dashboards

Curated by tutor't'achemy

Image source: https://www.linkedin.com/feed/update/urn:li:activity:7252129617291943936/ o
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Personas in the Machine Learning Process

\ Job

« Exploratory Data Analysis (EDA)

» Processing, Cleaning and Verifying the Integrity of data.
| <~  ldentify trends in data and make unique predictions.

, « Develop an understanding of using Machine Learning

\ WV Techniques.

Skills

» — » Understanding of Python or R and Expert in SQL.

- = « Understanding of Machine Learning Algorithm and Techniques.

T s [T - Hands-on Data Visualization tools like Tableau and Power BI.
. « Experience in Big data tools like Spark and Hadoop.

Data Scientist

Source: https://k21academy.com/microsoft-azure/data-science-vs-data-analytics-vs-data-engineer/
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Data Flow and Personas/Tools in the Machine Learning Process

Machine Learning Requirements

tutort.academy
#APlaceToGrow

Process of Data Analysis

Save for later

" Gather the
Define the .-Q

Problem h—‘/ Collect data from
related sources or
Identify the problems | _______ > | from the Internet

that needs to be solved
through data analysis

Ex:- Excel files, databases,
web scraping etc.

o
ED);;:::re the e Clean & Prepare =
o = the data é
Look for patterns Format the data
and Trends correctly and make

sure it's free of errors

____________

Ex:- using Pandas/ Numpy | €
in python, dplyr/tidyr in R

Ex:- Cleaning Data in
Excel, Python or R.

€

O Collect Data from different Data Sources
O Format Data correctly
O Provide Data access

ata Management

-

v _pe ;-: '==
. o Evaluate the {1 i 2
Build models - | models Ly (D

Create models that can Check the accuracy

gﬁ#:mfimg{f facticy and performance of
decisions. the model.

Ex: Linear/Logistic regression Methods:- Fi Score,

models, Clustering, K-NN etc.

R(squared) score, MSE(mean
squared error) etc.

Curated by tutort'achemy

/Machine Learning Tools

« Python or R and SQL

« Machine Learning Algorithms
« Tableau and Power BI

« Spark and Hadoop

TBD

_/
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ASAM ODS for Data Management
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Save for later

Process of Data Analysis

Define th ]
Preo:;::me :i?

Identify the problems
that needs to be solved
through data analysis

Gather the

Collect data from
related sources or
-------- 9 | from the Internet

Ex:- Excel files, databases,
web scraping etc.

______

Ex:- using Pandas/ Numpy
in python, dplyr/tidyr in R

Explore the PO
Data Al
Look for patterns

and Trends

N

Clean & Prepare .=

the data ’é

Format the data
correctly and make
sure it's free of errors

Ex:- Cleaning Data in
Excel, Python or R.

€

O Collect Data from different Data Sources
O Format Data correctly
O Provide Data access

ata Management

-

Dy S

" *f‘é‘ Evaluate the“ﬂf;—
Build models - Hikicals - 'fé

Create models that can
be used to predict future
behavior or make
decisions.

Ex: Linoar/l.ogistic regression
models, Clustering, K-NN etc.

Check the accuracy

and performance of
the model.

Methods:- Fl Score,
R(squared) score, MSE(mean
squared error) etc.

Curated by tutort'achemy
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O Collect Data from different Data Sources

ASAM ODS for Data Management

ik,
@ ASAM International Conference 2022 PeAK SOLUTION

ASAM ODS - New Interface to external Measurement Data (ODS V6.2.0)

* gRPC API @MWH;:HMMI

* Meta Data and Bulk Data Access | Tﬁ“ [ thjv-é I IITMTI
* Connect Data Silo—File /anydata [ T— =

gRPC T W =

Data Sl

Service I
gRPC API

EIE?

i
i

ASAM ODS External Data API

Access “any” kind of data

Avoid data conversion and data duplication
Don’t break existing tool chains

Support “any” programming language

Small R&D investment

Keep or share IP and ownership

2022: “Standardization facilitates the validation and
homologation process for autonomous vehicles”

More Information: https://peak-solution.github.io/data_management_learning_path/exd_api/overview.html ua
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O Format Data correctly
ASAM ODS for Data Management

@ i ASAM ODS Data Management
ASAM International Conference 2022 PeEAK SOLUTION
0DS Base Model « Base Model for Semantic

e = - Base Entities and Relations define a
ngineering Units .
Suiaiog : Measurement Data Ontology

Descriptive
Information

» Ideal for Machine Learning!

Measurement
(Bulk) Data
Storage

User
Management/
Access Control

2022: “Standardization facilitates the validation and
homologation process for autonomous vehicles”
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O Format Data correctly
ASAM ODS for Data Management

ASAM ODS Data Management
ASAM ODS in the Test Specification Landscape
Coverage of ASAM ODS defined by the ASAM OpenTestSpecification Concept Paper 2024 e Pre-defined data models for:
Concept Paper 2024 https://www.asam.net/standards/asam-test-specification e BusData
Tot socicnton ke : « Calibration
: ‘ « Geometry
:  Instrumentation
| | = E=EE =) =T  Measurement Data (openMDM)
°§ g T T ".‘:.E'.':g_z' L ASAM ODS e \WorkFlow
g - B
1= [ e e - ASAM ODS in the center of
) © ASAM ASAM TestSpecification
ASAM TestSpecification - Concept Paper 2024 . Not limited to Test Data Management

PEAK SOLUTION

More Information: https://www.asam.net/standards/asam-test-specification/



()‘ ASAM Assaciation for Standardization of
1\7] Automation and Measuring Systems Contact News &Media ASAM Guide Mewsletter Login  Get Login

O Provide Data access s it
ASAM ODS for Data Management

Active Projects  Conferences & Events  Application Stories Members p

Member Directory  Product Directory  Expert Directory

Members » Product Directory

Product Directory
ASA M O D S Stan d ard A P I S The content of the product directory is entered and maintained by the member companies. ASAM does not take any responsiblilty for the

truthfulness and correctness of the information.
Search ,O
I I

are supported by many different companies product Toolorsenvce  Company Standards

Corba, Http

FILTER  Domain v

and file formats

al A B C D E

ATFX, MDF4

Active filter: ASAMODS x

and t00|s . AMS-ATF Importer/ Tool Kistler Chemnitz GmbH =¥ Profile ASAM 0DS
Konverter =
AMSA/METAsuite = Tool BETA CAE Systems International AG = Profile ASAM 0DS
ARCOS & Tool CAETEC GmbH = Profile ASAM ODS, ASAM MDF
ASAM ODS Connectivity & Tool Hottinger Bruel & Kjaer UK Ltd HBK = Profile ASAM ODS
ASAM ODS Consulting Service Karakun AG =¥ Profile ASAM ODS
and Software

Fnginaering =%
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Data Flow and Personas/Tools in the Machine Learning Process

Machine Learning Prerequisites

/Machine Learning Tools

« Python or R and Expert in SQL
« Machine Learning Algorithms

« Tableau and Power BI

« Spark and Hadoop

o

14
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Connect Machine Learning Tools
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Data Flow and Personas/Tools in the Machine Learning Process

Connect Machine Learning Tools
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Process of Data Analysis

" Gather the
Define the .-Q

Problem h—‘/ Collect data from
related sources or
Identify the problems | _______ > | from the Internet

that needs to be solved
through data analysis

Ex:- Excel files, databases,
web scraping etc.

o
ED);;:::re the e Clean & Prepare =
o = the data é
Look for patterns Format the data
and Trends correctly and make

sure it's free of errors

____________

Ex- using Pandas/ Numpy | €
in python, dplyr/tidyr in R Ex:- Cleaning Data in
s Excel, Python or R.

o =
=

v ps )
: e, Evaluate the i If =
Build models - | models Ly (D

/Machine Learning Tools )

« Python or R and Expert in SQL
« Machine Learning Algorithms

« Tableau and Power BI

« Spark and Hadoop

\ TBD _/

Create models that can Check the accuracy

gﬁ#:mfimg{f facticy and performance of
decisions. the model.

Ex: Linear/Logistic regression Methods:- Fi Score,

models, Clustering, K-NN etc.

R(squared) score, MSE(mean
squared error) etc.

Curated by tutort'achemy
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Python for ASAM ODS Data Access

Connect Machine Learning Tools

« Light-weight
 pandas.DataFrames

 Simple API

17 PEAK SOLUTION



Python for ASAM ODS Data Access

# ASAM ODSBox docs

Welcome to ASAM ODSBox docs’s documentation!

ASAM ODSBox

ASAM ODSBox

Modules The ODS5Box is a lightweight Python wrapper on the standardized ASAM ODS REST APL. Using
intuitive JAQuel queries and pandas.DataFrames the OD5Box makes dealing with ASAM ODS data
in Python more fun.

from odsbox.con_i import ConI

with ConI(url="https://My_seERvER/api”, auth=("sa", "sa")) as con_i:
measurements = con_i.query_data(

print(measurements)

Documentation

* ODSBox documentation
* Work with ASAM ODS server

Communication
The ASAM ODS server is called using HTTP calls defined by the ASAM QDS standard. The

messages are encode/decoded using ASAM ODS protobuf message definitions provided at ASAM-
ODS-Interfaces. As content type application/x-asamods+protobuf is used.

JAQuel Queries

JAQuel allows you to query your data in a simple and intuitive way inspired by MongoDB Query
Language (MQL). The definition of query expression as JSON easily integrates with the Python
language - a win-win situation.

Installation

OD5Box is available on.

github hitps:/github.com/peak-solution/odsbox/

PyPI https:#/pypl.org/project/odsbox/

github docs https:#/peak-solution.github.io/odsbox

ASAM ODSBox

» Access ASAM ODS server using Python

« Light-weight wrapper on HTTP/Protobuf

* Provide data as pandas.DataFrames
 Simple Query Language (mongoDB - like)
* Pip-install

 QOpen Source

More Information: https://peak-solution.github.io/odsbox

18
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Machine Learning Algorithms

Connect Machine Learning Tools

@ python’

,Classic*“ ML for Test Data Management:

Classification
Support Vector Machines (SCM)
K-Nearest Neighbors (KNN),

Recurrent Neural Network (RNN) 1F TensorFlow

Outlier Detection
Autoencoder

# ASAM ODSBox docs

Search docs

Isolation Forest

Principal Component Analysis (PCA) .m
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Tableau and Power Bl

Connect Machine Learning Tools

BY Microsoft |  Power Platform  Power Bl infos zuPower platform «  Produkte ~  Preise  Partner  Ressourcen « =
ASAM ODS data for Microsoft Power Bl
Desktop

Power BI This notebook provides simple examples accessing ASAM ODS data with Microsoft Power Bl Desktop using the
ASAM ODSBox in combination with Python.

Gewinnen Sie effiziente Erkenntnisse und setzen Sie sie in die Tat um.

] Stellen Sie eine Verbindung zu beliebigen Daten her und

visualisieren Sie diese, und fiigen Sie Grafiken nahtlos in die e
Apps ein, die Sie taglich verwenden. P re re q u I S I te S
[ R To work with ASAM ODS data in Microsoft Power Bl Desktop you have to install Python and the ASAM ODSBox on

your local computer.

Look into this article Microsoft article for further requirements how to Run Python scripts in Power Bl Desktop.

You can then copy these examples directly into Microsoft Power Bl and Run the script and import data

Produktiibersicht A dungsfalle Recherche und Neuigkeiten Preise Interoperabilitit Sicherhel
The ODS HTTP APl is a session based API. The session ID is called conl in the ODS documentation. The ASAM
ODSBox uses con_i as APl object representing the session.
Der Weg zur datengesteuerten Kultur Note: Use con_i ina with clause in your Python project to automatically close the session after importing the
mit Bl fiir alle. data.
More Information: https://peak-solution.github.io/data_management_learning_path/ods/powerbi.html o
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Spark and Hadoop

Connect Machine Learning Tools

Apache Avro

—r-- .
@7 — ASAM Big ODS

<XML>

ASAM ODS Server

%7 Parquet
Apache Parquet

21 PEAK SOLUTION



Data Flow and Personas/Tools in the Machine Learning Process

Connect Machine Learning Tools

tutort.academy
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Save for later

Process of Data Analysis

Definethe Bk
Problem j

Identify the problems | ___

that needs to be solved
through data analysis

Gather the

Collect data from
related sources or

-
i 4
----- > | from the Internet TS e/

Ex:- Excel files, databases,
web scraping etc.

o

the data

______

Ex:- using Pandas/ Numpy €
in python, dplyr/tidyr in R Ex:- Cleaning Data in

N

sure it's free of errors

Excel, Python or R.

L Clean & Prepare .=

Explore the R

Data >

Look for patterns Format the data
and Trends correctly and make

T

Create models that can
be used to predict future
behavior or make
decisions.

Ex: Linoar/l.ogistic regression
models, Clustering, K-NN etc.

Check the accuracy
and performance of
the model.

Methods:- Fl Score,
R(squared) score, MSE(mean

squared error) etc.

Curated by tutort.achemy

/Machine Learning Tools

v' Python or R and Expert in SQL
v’ Machine Learning Algorithms
v' Tableau and Power Bl

v' Spark and Hadoop

o

ASAM ODSBox _/

22
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Bonus Material: Al Assistants
ASAM ODS enabling Al/ML-solutions 2+
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Al Assistants for Data Exploration and Programming

Connect Machine Learning Tools

Open in Colab

) kaggl_electric_motor_temperature_example.ipynb
File Edit View Insert Runtime Tools Help Save in GitHub to keep changes

+ Code + Text Copy to Drive

v Relationship between d and q Currents

{ } ° # @title Relationship between d and q Currents
X
import matplotlib.pyplot as plt
c
plt.figure(figsize=(10, 6))
O plt.scatter(dm df['I_d'], dm_df['I_q'], c=dm_df['Motor_speed'], cmap='plasma’,

plt.xlabel('I_d')

plt.ylabel('I q')

plt.title('Relationship between d and q Currents')
_ = plt.colorbar(label="Motor Speed')

%)

Relationship between d and q Currents

alpha=0.7)

1.00 1

0.75 A

0.50 4

0.25 1

©, 0.00

=0.25 1

=0.50 1

-0.75 1

-1.00 1

0.0

o Copilot

& Sie

How do | query an ASAM 0DS server using Python?

Ty Copilot

/. Antworten fiir Sie werden generiert...
To query an ASAM ODS server using Python, you can use the ODSBox |

Here's a basic example to get you started:

1. Install ODSBox:
pip install odsbox
2. Connect to the ASAM ODS server:

Python

from odsbox.con_i import ConI

# Replace 'YOUR_SERVER URL' with your actual server URL

con_i = ConI(url="YOUR_SERVER_URL/api”, auth=("username”, "p

# Example query to fetch measurement data
measurements = con_i.query_data({
"AoMeasurement”: {

"name”: {"$like": "*"}

() Neuer Chat

Getting started with
(programming) ASAM ODS

Recommendation for
plotting data

Generating code
— Google Gemini
— Microsoft Copilot

Also for
non-Data Scientists

24
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Conclusion
ASAM ODS enabling Al/ML-solutions
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ASAM ODS enabling Al/ML-solutions

b

v’ Collect Data from different Data Sources
v’ Format Data correctly
v Provide Data access

ata Management

~

\ ASAM ODS -/

Connect Machine Learning Tools

v Python or R and SQL
v’ Machine Learning Algorithms
v’ Tableau and Power Bl
K‘/ Spark and Hadoop

~

ASAM ODSBox -/

Conclusion

The Data Management technology components of
ASAM ODS support the general requirements for
Machine Learning.

In combination with Open Source software such as
ASAM ODSBox, typical Machine Learning Tools
can be used by Data Scientists.

Furthermore, ASAM ODSBox also bridges the gap
to Microsoft Copilot or Google Gemini or other Al
Assistants to create solutions faster and more
efficient — even for non-Data Scientists.
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www.peak-solution.de

Thank you for your attention!




