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ASAM Introduction

ASAM – At a Glance

Foundation
• 1998 as an initiative of the major German car manufacturers:

Vision
• To create an engineering, simulation, testing and automation environment

where devices and software applications can be freely interconnected and

data can be seamlessly exchanged.

Purpose • Platform to develop, enhance and to promote standards for the automotive industry

• Legal representative of currently 30 standards

Legal Form • Registered Association under German law

• Non-profit

Member Base • More than 300 members

• More than 25 OEMs



Some Highlights

ASAM Introduction

ASAM Actively Drives Standardization – Inside and Outside

• Services for ASAM members worldwide

ASAM Website, International Conference 2019, trade show participation, …

• Standards related Activities

Standards developed internationally, both locally and in internationally staffed project groups  

new standard domain “Simulation”, …

• A Recognized Partner in the Standardization Community

Liaison Agreement with ISO, MoU with SAE, AUTOSAR Attendee, …

• Next Steps towards Internationalization

Entered Chinese market, ….

• Non-automotive Industries:

ASAM Standards are used e.g. in the aviation industry, etc.



ASAM Standardization Domains
Data exchange and tool interoperability in automotive development and test.

Measurement & Calibration

Standards for working with ECU variables and parameters:

• Read-write access to data in the ECU memory

• Meta-description of the data

• Storing data in files

• Describing calibration process

Diagnostics

Standards for describing and testing the  

diagnostic subsystems of ECUs.

ECU Networks

Standards for describing and testing ECU

networks.

Software Development

Standards supporting the ECU software development process:

• Formal description and documentation of ECU software

• Description of change requests

• Blocksets for model-based software engineering

Test Automation

Standards for working with test systems:
• APIs for programmatic access to sensor and

actuator  devices, measurement and calibration 

systems, HIL  systems, and DoE systems

• Formats for test descriptions

Data Management & Analysis

Standards for storing, retrieving and

analyzing  mass data captured during 

simulation, testing,  production and the 

operation of vehicles.

Simulation

Description of road networks for driving and traffic

simulation.  Specification of driving maneuvers and 

test scenarios.

ASAM Introduction



ASAM Standardization Domains
Data exchange and tool interoperability in automotive development and test.

ECU Networks

Simulation

Data Management & Analysis

CEA ODS

Test AutomationACI

ASAP 3 ATX

Software Development

CC FSX ISSUE LXF MBFS MDX

MCD-2 NET

MCD-3 MC OTX Extensions

XIL

Measurement & Calibration
MCD-1 CCP / XCP MCD-2 MC  

MCD-2 CERP MDF CDF CPX

MCD-1 PODOpenDRIVEOpenCRG OpenSCENARIO

Diagnostics

MCD-2 D MCD-3 D

GDI iLinkRT

ASAM Introduction



ASAM Introduction

Testing in an Enterprise - Applications

Engine | Emissions | NVH | … Durability | ADAS | Fleet Data

Track Conditions /Forecast for renovationNVH data detect / evaluate  life cycle

Stationary Test Stands Fleet Testing

Life-Cycle / Maintenance Evaluation Maintenance Prediction



Testing in an Enterprise - Domains

Challenges in IT & Engineering 

ASAM Introduction

Multiple Test StandsMultiple Test StandsDifferent Test Stands / 
Vehicles and Sensors

Multiple Test StandsMultiple Test Stands
Different File Formats

Multiple Test StandsMultiple Test StandsDifferent Channel 
Naming

Multiple Test StandsMultiple Test StandsDifferent Tools by 
specialized Vendors

Multiple Test StandsMultiple Test StandsDifferent Specific 
Features & Work-Flows

Multiple Test StandsMultiple Test StandsRequired 
Analyses / Algorithms

Organization / IT Engineering

Test Data Management with ASAM ODS makes you the owner of your data.
. Independency and Protection of Investment

. Shared know-how and costs in a none-competitive infrastructure



Testing in an Enterprise - Challenges

ASAM Introduction
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There are many unforeseen pitfalls ahead and many decisions and compromises to make right.

common data storage and backup

data availability and 
comparability

dependencies on tool suppliers / 
formats

Maintenance efforts / System 
Evolution 

Know-How Availability

…likely dead ends 
(costs / effectiveness)



measurement data

application B

ASAM ODS

application A
metainformation

ASAM ODS (Open Data Services)
ASAM ODS Overview & Main Features

ATFx

File

Application     

A

Application     

XODS Sever

Data Base

ASAM ODS defines 

. application 

Programming 

Interfaces (API) for a 

server. 

ASAM ODS defines
. a file format for the 

exchange of test result 

data

ASAM ODS defines
. a basic data model which 

can be mapped to customer 

specific applications (engine 

test, brake test, engine 

calibration, … etc)

. a meta data model enabling 

a client application to navigate 

through domain specific or 

application specific data 

structures



ASAM ODS (Open Data Service)
ASAM ODS Overview - Structure

The ASAM ODS standard

…defines a common basis for data generation, storage and analysis

…is a world-wide standard for more than 25 years

…is supported & utilized by most automotive OEMs world-wide

The ASAM ODS takes care of:

. Physical Data Storage (ASAM ODS Base Model)

. Standardized Access Layer (ODS API)

. Data Exchange Format (ATFx File Format)

Content of ASAM ODS

. Meta Data: Project, Test Object, Test Environment and Test Sequences

. Mass Data: Time Series, Event-based, BUS, …

. Domains: Powertrain, Safety, NVH, Wind tunnel, …



ASAM ODS (Open Data Service)
ASAM ODS Overview - Structure

Dark Blue: Mandatory

Red: Mandatory

Orange+Green: Optional

RDBMS: 관계형 DB
Light Blue: Environ. Data Red: Management Data      

Dark Blue: Meta Data         Purple: Mass Data 

Orange: Security                Green: Quantities+Units

Grey: Others    



ASAM ODS: Descriptive Data / Meta-Data

Project
Test Object / 

UUT
Test Environment

Test Sequence / 

Test Steps

Measurement (units | quantities | physical dimensions)

The meta information described in ASAM ODS is information about:

. the project such as “customer, project-ID, location, time zone, …” [obligatory]

. UUT (engine, type, parts, …)

. the test stand, vehicle, or generally devices and sensors

. the procedure of testing (durability tests or trip files for vehicles)

Meta information is stored in the database and is a network of information used to retrieve measures 

data (even after years after recording).

Important: Descriptive data is often retrieved from external systems (Laboratory MGMT)

ASAM ODS (Open Data Service)



Bigdata Structure

Meta Data

Mass Data
Analysis Server

(Webserver)

Meta Data

Mass Data

BigDatabase

File Servers

Specification for

Application Model

S
ER

V
ER

 L
EV

EL
TO

O
L 

LE
V

EL
D

A
TA

 L
EV

EL

Algorithm / Script

e.g. Matlab Server

TDM Solution
(customized)

TDM Product
(Web)

DIAdem / Concerto

(ODS Clients)

Web-Server
(Web application)

Events and KPIs
(Big Data Analytics)

ODS Server
(RDBMS)

Test Data
OEM / Supplier

Data Importer
(ModelMapper)

Tool / System

Integration

NoSQL Query /

Web-Service

Project Data

proprietary

standardized

Bigdata Suppliers

OEM / Customer

ASAM ODS (Open Data Service)
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ASAM ODS (Open Data Services)

Database Structures 



ASAM ODS (Open Data Services)

Tenergy Usecase

Meta Data

Mass Data
Evaluation Server

(Merlin)

Meta Data

Mass Data

Database

File Servers

Specification for

Application Model
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Evaluations

T-MINE WEB

APPLICATION

MDM Product
(ManateeWeb)

3rd Party Tools
(ODS Clients)

Web-Server
(Manatee IP)

Analytics on 

Measurements 

ODS Server
(Avalon)

TENERGY

VEHICLE

Data Importer
(ModelMapper)

Tool / System

Integration

HQL /

Web-Service

TENERGY ENGINE

3-5 vendors

HighQSoft GmbH

OEM
Booth 28

ASAM & HighQSoft & Tenergy

DIAdemUniplot

Test Management View

Test Data View (raw)



ASAM ODS (Open Data Services 6.2.0)

Base Standard Specification

Chapter 1 Introduction

Chapter 2 Relation to Other Standards

Chapter 3 Architecture

Chapter 4 Base Model (36)

Chapter 5 OO-API (5.3.1)

Chapter 6 RPC-API (3.2.1)

Chapter 7 ATF/XML (1.3.1)

Chapter 8 ATF/CLA (1.4.1)

Chapter 9 Physical Storage (1.4.0)

Chapter 10 MIME Types and External References (1.2.3)

Chapter 11 HTTP-API (1.2.0)

Chapter 12 Terms and Definitions

Chapter 13 Symbols and Abbreviations

Big Data Connector

Bus Data Model

Calibration Model

Geometry Model

NVH Model

Workflow Model

Association Standard Specification



ASAM ODS (Open Data Services 6.2.0)

Base Standard Specification

Chapter 1 Introduction

Chapter 2 Relation to Other Standards

Chapter 3 Architecture

Chapter 4 Base Model (36)

Chapter 5 OO-API (5.3.1)

Chapter 6 RPC-API (3.2.1)

Chapter 7 ATF/XML (1.3.1)

Chapter 8 ATF/CLA (1.4.1)

Chapter 9 Physical Storage (1.4.0)

Chapter 10 MIME Types and External References (1.2.3)

Chapter 11 HTTP-API (1.2.0)

Chapter 12 Terms and Definitions

Chapter 13 Symbols and Abbreviations

ODS API

ODS Server

ODS 

Database

Bus

Bus

ATF

Bus

Ch.3

Ch.4

Ch.9

Ch.5

Ch.6

Ch.7

Ch.7

Ch.8



ASAM ODS (Open Data Services 6.2.0)

Association Standard Specification

Big Data Connector

Bus Data Model

Calibration Model

Geometry Model

NVH Model

Workflow Model

• Serialization Upgrade required: “CORBA dependency”

• “Big Data” require alternative data sources and data access methods for data analysis.

• describes the storage of the raw measurement data as provided by bus loggers from

vehicle networks. Currently supported bus protocols are CAN, LIN, FlexRay, MOST 

and Ethernet.

• is intended as a schema to structure calibration data obtained from the calibration 

process of test stand components like sensors, amplifiers, etc.. 

• is intended for documenting the test object geometry and for providing a standardized 

way of linking measured data with elements on the test object geometry. 

• a lot of simulation results and measurement data exist. Since there exist quite a lot of 

software solutions for problem solving in the NVH field, being able to share data 

between all these solutions is of high importance to the users of such software.

• is intended for use in cases where information on workflow within processes shall be 

specified and stored together with any related measurement data and results.



ASAM ODS Application

Tenergy Data Lake System :  Architecture

TEMS

Importer



ASAM ODS Application

Tenergy Data Lake System : Data Model



ASAM ODS Application

Tenergy Data Lake System : Data Importer



ASAM ODS Application

Lab Application – Chassis Parts Performance



ASAM ODS Application

Road Application – Fleet Management

서울시 시내버스 홍보영상 <2020 YouTube>



ASAM ODS Application

Road Application – Driving Durability Performance Analysis System
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