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About me

• Tobias Langner
• Software Architect in the INCA project

• Joined ETAS in 2010
• Since 2011 on every MDF project

• Multiple times as project lead

• Participation
• ODS
• CMP



Preface

Don’t invent your own file format(*)

(*)Unless you really know what you’re doing and provide the infrastructure/tools.
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ASAM MDF is a well established, feature-rich, 
standardized, high-performance, binary file 

format to store time series and similar data and 
their associated descriptions.
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Well Established

• Based on the principles of MDF 2.x/3.x

• 4.0 was released in 2009

• Provides excellent backwards compatibility 
guarantees

• As well as forward compatibility guarantees for 
features available in previous versions

• Implemented multiple times, buy multiple companies
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Standardized

• Released by ASAM

• Available to everyone (e.g., via membership) 

• Continuously developed by a diverse group of 
companies from the automotive industry

• Interoperable across tools from different vendors

• Integrated into the landscape of standards
• ASAM ODS
• ASAM MCD-2 MC
• …
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Binary File Format

• File format
• Linked blocks – not a stream
• Allows the correction of many kinds of errors

• Binary
• Compact representation
• Compression available for data blocks

• Self-contained
• The file contains the data and the description of 

the data

• Size restriction: ~16 Exabytes
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Time Series And Similar Data

• Very flexible data types & layouts
• Examples

• 11-bit signed integer, big endian
• 3x4 calibration map of 8-bit integer with 2 axis
• Histogram
• Video streams

• Variable sample rate

• Unrestricted number of time series

• Conceptually, MDF stores pairs of master values and 
data values: (generalized) time series
• Master belong to a domain (time, angle, distance, 

index)

• Groups share the same master value
• Signals are called channels in MDF terminology

• The data is stored as “implementation values” (e.g., 
the type that is used in the ECU firmware
• A conversion can be applied to transform it into a 

human readable form
• Example: 16bit integer based on voltage converted 

to temperature within the range of the sensor.
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High-Performance

• Compression
• Algorithm uncompressed/lz4/zstd/deflate
• Transpose for additional compression in common 

scenarios

• Rough Performance number:
• Sorted: >5Gbyte/s sustained speed possible

• Philosophy: “write as received”
• MDF can be configured according to (most) data 

you receive
• Only timestamp / time synchronization required

• Support of different write strategies according to your 
hardware
• Unsorted: low buffer requirements for the writer, 

O(n) seeking during analysis
• Sorted: medium buffer requirements (1/group), 

O(log n) seeking during analysis
• Column oriented: high buffer requirements 

(1/signal), O(log n) seeking, only requested data 
read during analysis
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Associated Descriptions

• All description texts in UTF-8

• Naming conventions for different use-cases

• Descriptions can be attached on different levels
• File, groups, signal

• Standardized fields for common data in automotive
• Example: units, linker_address, project, …

• Extensible meta-data
• Key-value pairs
• Arbitrary xml

• Attachments
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Feature-Rich

• Supporting associated standards
• Position data (GPS, …)
• Video / Radar / Lidar
• Bus trace
• SOME/IP

• Compatibility guarantees
• 10+ years old files can be read with a modern 

reader

• Suitable for most types of time series data
• Scalars, calibration-data, video/radar/lidar, objects, 

…

• Adaptable according to your recording needs
• Recorder hardware
• Buffer size
• Data rate
• Analysis

• Allows the storage of arbitrary meta-data
• Custom key-value trees
• Vendor extensions
• Attachments
• At nearly every item (file / group / channel / …)
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When to chose ASAM MDF

(generalized) 
time-series 

data

Use ASAM MDF Don’t use ASAM MDF

yes no



Thank you for your attention

tobias.langner@etas.com
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