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DATA CENTRIC AS AN ANSWER TO 
INCREASING COMPLEXITY

A good data-centric architecture is designed with  
data sharing in mind. 

The data model is permanent and enduring, and
applications come and go.

It's not something you BUY, it's something you DO!
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Besides various additions to the list of signals, this release
focused on:

Various updates and additions to the documentation
Changed the signals in the spec files to valid YAML
objects instead of list elements
Moved to github actions for builds
Changed naming from GENIVI to COVESA

Version 2.2

Version 3.0 development

Concept for layers
Structural changes (enums, etc.)
Cleanup and a lot of additions to signal tree

VSSo on W3C recommendation track
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VEHICLE SIGNAL SPECIFICATION (VSS)

But, where is it used?



VSSVSS in Use: KUKSA.val

! In-vehicle “digital twin” of VSS data
! Written in C++, can run (containerized) on a Vehicle 

Computer
! App SDK for Python and GO available
! Example data feeders for CAN and GPS data available
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file

VSS 
Mapping

KUKSA.val server

KUKSA Hardware

Query
REST

Data Consumer

Pub/sub
Websocket

! 100 % Open Source
! Secured access to data 
! Applications access data using a version of the W3C 

VISS protocol

https://github.com/eclipse/kuksa.val
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for Connected Vehicle



Your Data 
Ecosystem

MongoDB Data Platform

VSS ⚭ Document Model 

Realm Sync:
- Attribute level sync
- Compressed
- Deterministic 
- conflict resolution

Onboard 
Realm DB(s)

MongoDB 
Atlas

- Time Series
- Documents
- Search
- Graph
- Online Archive
- …

MongoDB 
Realm 

Serverless

- GraphQL
- MQL Data API
- Field lvl. RBAC
- …

Fully 
Managed

GraphQL Endpoint

Mobile SDKs
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Unclear master system 
Mixed data models 
Multiple rule-based computations 
New services build new adapters 
Privacy hard to manage
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VSS VEHICLE DATA SIMULATOR

THURSDAY, 11 am 

CVII Working Session - VISS
and W3C Alignment

static

dynamic

on-board
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Great! But where are
the limits?
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YAML SPECIFICATION PROs & CONS

Easy to read, parse and understand.

Tooling available and useable beyond
vehicle signals.

Only text, well maintainable in common
development tools and version management.

But, limited modelling capabilities with regard to
relationships.

Hard to refer from one domain to another.

+

+

+

-

-

VSS offers a simple, flexible and protocol agnostic way of describing
vehicle signals.
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If a part of a vehicle has an issue, who is the customer to inform?

VSSo 
vehicle

owns FOAF 
person

Serialized 
Part

is a

consists
of

hasError

consists of

<vehicle123>

owns

<person123>

<part123>

consists of

<part123>

<part123> hasError<part123> true

select ?customer where { 
 ?customer a Person; 
    owns ?vehicle. 
 ?vehicle consistsOf* ?part. 
 ?part hasError true. 
}

hasEmail test@test.com
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v1.0

Attributes Signals

VSSo

Initial VSSo Development
Based on VSS v1.0 Benjamin Klotz created within his PhD the first
version of VSSo backed by Eurecom and BMW. Creation and
mapping mostly manual, extensions partially automatic. Results of
his work influenced the development towards VSS v2.0.

v2.0

VSSo was received as a
member submission end
of 2020.

The W3C Automotive
and Transportation
Business Group has
begun working on it.

Proposal

VSSo is listed as a deliverable on
W3C Recommendation track for
the Automotive Working Group’s
proposed recharter

https://github.com/w3c/vsso2019 2021

First public working 
draft released
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Current Vehicle Data
Find out what state a specific
vehicle is in and how values of
static and dynamic properties
define a vehicle fleet.

Dynamic Vehicle Data over Time
Which observations have been made at
which point of time? How a data stream
develops over time? Can I act on it?

Interaction with Vehicle Data
Get specific values using a specific
protocol of a specific data provider.
Agreement on data exchange with
unit type, etc. 

ANALYTICS SERVICES

vehicle A vehicle is defined by
it's static and dynamic

vehicle properties

static 
properties 

Static and dynamic
properties define a

set of vehicles.

Observation 
n 

An observation is
defined by the

signals occuring at a
certain time.

dynamic 
properties

THING

A requestor needs the
contexts, their properties and

information how to interact
with them.

context

signals

VSSo SSN/SOSA +
VSSo WoT + VSSo

Observation
n-1

Observation 
n+1

stream
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