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Test- and Measurement Data as First-Class ML Citizens
Abstract

Test- and measurement data is acquired during the development process of every product from simple toothbrushes 

up to complex machines and vehicles. Often, this data is captured in various formats such as XLSX, CSV, and MDF, 

making it challenging to add value, especially for further analysis and machine learning (ML).

In this talk, we will present how ASAM ODS can help integrate different measurement data files into a holistic data 

view.  Lightweight ETL pipelines based on microservices extract the existing data and enrich it with additional metadata 

during the import process. The imported data files can remain in their original location and format, preserving existing 

tool chains.

Once the data arrives in the ASAM ODS server, the existing HTTP(s)-REST-API provides secure data access from 

any location. However, in order to integrate this data with existing analysis and ML tools, another building block is 

needed to expose the data to the lingua franca of data scientists and data analysts – Python.

This gap is filled by the open-source ASAM ODSBox. This lightweight Python wrapper on top of the ASAM ODS HTTP-

API introduces a simple JSON query language that makes it easy to learn and use ASAM ODS data. Additionally, the 

measurement data is returned as pandas.DataFrames, which naturally integrate with existing Python analytics and ML 

libraries.

This solution offers even more benefits. With support for the Python language, the data can now be easily used in 

interactive notebooks such as Jupyter or data analysis tools like Microsoft Power BI or MATLAB®.



Test- and Measurement Data as First-Class ML Citizens
Abstract

• TEST- AND MEASUREMENT DATA PROBLEM:

Test- and measurement data is acquired during the development process of every product from simple toothbrushes 

up to complex machines and vehicles. Often, this data is captured in various formats such as XLSX, CSV, and 

MDF, making it challenging to add value, especially for further analysis and machine learning (ML).

• SOLUTION:

In this talk, we will present how ASAM ODS can help integrate different measurement data files into a holistic data 

view.  

• PATH TO SOLUTION:
Lightweight ETL pipelines based on microservices extract the existing data and enrich it with additional metadata during the import process. The imported data files can 

remain in their original location and format, preserving existing tool chains.

Once the data arrives in the ASAM ODS server, the existing HTTP(s)-REST-API provides secure data access from any location. However, in order to integrate this data 

with existing analysis and ML tools, another building block is needed to expose the data to the lingua franca of data scientists and data analysts – Python.

This gap is filled by the open-source ASAM ODSBox. This lightweight Python wrapper on top of the ASAM ODS HTTP-API introduces a simple JSON query language 

that makes it easy to learn and use ASAM ODS data. Additionally, the measurement data is returned as pandas.DataFrames, which naturally integrate with existing 

Python analytics and ML libraries.

This solution offers even more benefits. With support for the Python language, the data can now be easily used in interactive notebooks such as Jupyter or data analysis 

tools like Microsoft Power BI or MATLAB®.



Test- and Measurement Data Problem



Test- and Measurement Data Problem
Problem Analysis

Data Format Diversity 
(Variety, Velocity, Volume)

• Data comes in dozens of formats

• Structured, Semi-structured, Unstructured 

• 10–30 different formats across systems

Data Quality 
(Veracity)

• Not cleansed

• Inaccurate

• Inconsistently formatted

• Missing Meta Data

Data Accessibility 
(Value)

• Data silos

• IT boundaries

• Missing/proprietary interfaces

(1) Source:https://uca.edu/psychology/files/2013/08/Ch10-Experimental-Design_Statistical-Analysis-of-Data.pdf

(2) Source: https://www.forbes.com/sites/larrymyler/2017/07/11/better-data-quality-equals-higher-marketing-roi

Data Analysis Rate

• 5% to 20% of collected test and measurement 

data is typically analyzed (1)

• "less than 0.5% of all data is ever analyzed and 

used“ (2)
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https://uca.edu/psychology/files/2013/08/Ch10-Experimental-Design_Statistical-Analysis-of-Data.pdf
https://www.forbes.com/sites/larrymyler/2017/07/11/better-data-quality-equals-higher-marketing-roi


Test- and Measurement Data Problem

ML starts here…

Your Data 

is here…

Data Format 

Diversity

Data QualityData Accessibility

(1) Image source: https://www.linkedin.com/feed/update/urn:li:activity:7252129617291943936/

(1)

https://www.linkedin.com/feed/update/urn:li:activity:7252129617291943936/


Path to Solution



Extract Data from Different Data Formats
Challenges

• Data captured in different formats (different tool vendors)

• Test- and measurement data mostly stored in files

• Access to proprietary data by libraries in different programming languages

• CSV is the biggest PITA

• Existing toolchains limits flexibility

• Prevent data movement or conversion

• Breaking existing toolchains introduce additional costs

• Data volume prohibits data copies

• “Doubles” the needed storage space

• Conversion may be needed for performance reasons



Extract Data from Different Data Formats
Solution

ASAM ODS (External) Data Plugins

• Lean micro services (Google Protobuf)

• GetMetaData (channel name, description, units)

• GetChannelData (bulk data)

• Support for “any” programming language

• Small R&D Investment

• IP-Protection possible

ODS Data 

Plugins

ODS Data 

Plugins



ODS Data 

Plugins

Extract Data from Different Data Formats
Advantages

• Data Format Homogenization using a Standardized API

• All file formats looks similar through the lens of the API

• No data conversion or data movement necessary!
• Existing toolchains stay intact

• No data duplication needed

• Small R&D Investment

• Google Protobuf-Technology supports “any” Programming Language

• Fast Implementation due to Code Generation and existing Examples 

Examples: https://peak-solution.github.io/data_management_learning_path/exd_api/overview.html

https://peak-solution.github.io/data_management_learning_path/exd_api/overview.html


Format and Store the Data Correctly
Challenges

• Not Cleansed or Inaccurate Data

• Missing or Miss-spelled Data

• Wrong data values 

• Missing Meta Data and Data Context

• Limited organizational and searching functionality

• Limited analytic functionality (think Power BI, ML, …)

• Inconsistently formatted Data

✓ ASAM ODS (External) Data Plugins



Format and Store the Data Correctly
Solution

ASAM ODS (Base) Data Model

Engineering 

Units Catalog

Measurement 

(Bulk) Data 

Support

User 

Management

Descriptive 

Information

Hierarchical

Order

ASAM Intl. Conference: https://www.peak-solution.de/testdatamanagement/asam-ods-enabling-ai-ml-solutions.html

ODS Data 

Model

https://www.peak-solution.de/testdatamanagement/asam-ods-enabling-ai-ml-solutions.html


Format and Store the Data Correctly
Advantages

• Detection of Not Cleansed or Inaccurate Data

• Data Catalogs to identify Missing or Miss-spelled Data

• Limits, NAN and NULL to mark wrong data values 

• Extended Meta Data and Data Context

• Navigation Hierarchy to support Data Organization

• Descriptive Data for improved Analysis and Searching Capabilities

• Machine Learning Advantages

• Base Data Model for Data Semantic

• Base Entities and Relations define a Measurement Data Ontology

ODS Data 

Model



Provide Suitable Data Access
Challenges

• Exploratory Data Analysis (EDA)

• Processing, Cleaning and Verifying the Integrity of data.

• Identify trends in data and make unique predictions.

• Develop an understanding of using Machine Learning 

Techniques.

Job

• Understanding of Machine Learning Algorithm and Techniques.

• Hands-on Data Visualization tools such as Tableau and Power BI.

• Experience in Big data tools like Spark and Hadoop.

• Understanding of Python or R and Expert in SQL.

Skills

Source: https://k21academy.com/microsoft-azure/data-science-vs-data-analytics-vs-data-engineer/

⚠️👉 Data Source must support connectivity to the highlighted tools 

https://k21academy.com/microsoft-azure/data-science-vs-data-analytics-vs-data-engineer/


ASAM

ODSBox

Provide Suitable Data Access
Solution

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

• Open Source

ASAM ODSBox: https://peak-solution.github.io/odsbox/

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


Test- and Measurement Data as First-Class ML Citizens

ML starts here…

Your Data 

is here…

Data Format 

Diversity

Data QualityData Accessibility

(1) Image source: https://www.linkedin.com/feed/update/urn:li:activity:7252129617291943936/

(1)

ODS Data 
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ODS Data 

Model
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ODSBox

https://www.linkedin.com/feed/update/urn:li:activity:7252129617291943936/


Solution - Summary



Summary
Advantages of the ASAM ODS Standard

• The combination of ASAM ODS DataPlugins, with the ASAM ODS (Base) Data Model and the 

ASAM ODSBox provide the needed functionalities and capabilities making 

Test- and Measurement Data a First Class ML Citizen.

• Typical Machine Learning Tools can now be used by Data Scientists for “any data”.

• Furthermore, the introduced tool chain bridges the gap to Microsoft Copilot or Google Gemini or other 

AI Assistants to create solutions faster and more efficient – even for non-Data Scientists.

• The ASAM ODS Standard helps integrating different measurement data files into a holistic data view.



Where to start?
Interactively explore ASAM ODS Solutions

Data Management Learning Path: https://peak-solution.github.io/data_management_learning_path/index.html

Open Source Training Material

• Jupyter Notebooks

• Python API Examples

• ExD Plugin Examples

• Microsoft Power BI

• Apache Spark

• Github Codespaces

• Google Colab

https://peak-solution.github.io/data_management_learning_path/index.html


Test Processes    - Test Data    - Digital Identities

Thank you for your attention!

www.peak-solution.de


