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Democratizing in-vehicle application development

Capability oriented model for App-to-App and App-to-Digital Twin Communications
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) File Edit
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> Dev Container: Rust

Selection View Go Run Terminal Help

target/debug/sdv-ivm-sample-application X (i)

Cabin Temperature: 20

Cabin Temperature: 21

Cabin Temperature: 22

Cabin Temperature: 23

Cabin Temperature: 24

Cabin Temperature: 25

Cabin Temperature: 26

Cabin Temperature: 27

Changing aircon state to: true

Air conditioning: true

Send notification: "The car is now being cooled.™
Setting UI message to: “"The car is cooled, no need to worry."
Battery level: 99

Cabin Temperature: 26

Cabin Temperature: 25

Cabin Temperature: 24

Cabin Temperature: 23

bash - sdv-ivm [Dev Container: Rust] - Visual Studio Code
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target/debug/middleware @

vscode =»/workspaces/sdv-ivm (demo X) $ cargo run
warning: /workspaces/sdv-ivm/Cargo.toml: file found to be present in multiple b
uild targets: /workspaces/sdv-ivm/tests/profile memory.rs

Finished dev [unoptimized + debuginfo] target(s) in ©.09s

Running " target/debug/middleware’
2022-96-297T09:29:31.7285487 INFO middleware: middleware server listening on ©.
0.0.0:50051

IN THE LAST EPISO

Pdemo* ® ®O0OA0 W4 N162% @ 150GHz © 78%

bash X Ay (1] (&)
led: true }
2022-06-29T09:30:20.689382Z INFO sdv_ivm_mock_provider::function_handler: Sett
ing message in UI: The car is now being cooled.
2022-06-29T09:30:20.693483Z INFO sdv_ivm_mock_provider: Updated/ state to Vehic
leStateData { dog mode: false, temperature: 26, battery level: 99, air con.enab
led: true }
2022-06-29T709:30:20.697848Z INFO sdv_ivm_mock_provider::function_handler: Send
ing notification: The car is cooled, no need to worry.
2022-06-29T09:30:21.694828Z INFO sdv_ivm mock provider: Updated state to Vehic
leStateData { dog mode: false, temperature: 25, battery level: 99, air con_enab
m—rue }
=06-29709:30:22.695881Z INFO sdv_ivm _mock provider: Updated! state to Vehic
efitateData { dog mode: false, temperature: 24, battery level: 99, air con.enab
led™true }
2022-06-29T09:30:23.696938Z INFO sdv_ivm mock_provider: Updated state to Vehic
leStateData { dog mode: false, temperature: 23, battery level: 99, air con_enab
led: true }
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bash X $ +v @D - bash 8 -
vscode =»/workspaces/sdv-ivm (demo X) $ [] 1 vscode =»/workspaces/sdv-ivm (demo X) $D
@
i
X
&
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Code Demo
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bash X +v [@d - bash &

86%

vscode =»/workspaces/sdv-ivm (demo X) $ [] " | © vscode =»/workspaces/sdv-ivm (demo X) $ []

RSl 2 demo* @& ®O0AO0 @W7 @ rustanalyzer 4 199% @ 150GHz © 100% - 5.50/1542 GB &




Chariott - What Changed

In-Vehicle Applications

Dog Mode
Sample Application

Dlele]\ilele[ In-Vehicle Digital Twin
Logic (Project Ibeji)

DogMode Ul
DogDetector

These consumers discover the registered ) i )
capabilities and utilize the intents to execute. Vehicle Integration Provider

Mock
blementation
: offers registration for application/providers to advertise
Chariott their capabilities and brokering of intents

i

igher-level concept of dog in the cabin.
Brokered intent is subscribe.
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Chariott - Dynamic App Programming Model in Action

Blele]\Y[ele[c
Logie ehicle Digital Twin’)

NotityOnNewCabilityRegistrations()

Sorry ®, no such registered Capability

Chariott
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Chariott - Dynamic App Programming Model in Action

Blele]\Y[ele[c

Logic

Sorry &, no

Inspect("DegDetector”)

ch registered Capability

Chariott
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Chariott - Dynamic App Programming Model in Action

Blele]\Y[ele[c
Logic

Blele]\Y/[ele[cRU]

In-Ven
Dog Detecte

RRR

Ul dges the same for|both
e Digital Twin and

Chariott




Chariott - Dynamic App Programming Model in Action

Blele]\Y[ele[c . In-Vehicle Digital Twin
Logic RegisterRequest( (Project Ibeji)

" : ‘In-Vehicle.Digftal Twin”
NewCapability("m<Vehicle Di ﬂ?% ' /
P 4 {’ﬁntent [ ™inspect", "read", "subscribe”, "invoke", "discover" ]

DogMode Ul }

Chariott
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Chariott - Dynamic App Programming Model in Action

suscribe (

Blele]\Y[ele[c
Logic

DogMode Ul

RRR

"CabinTemperature”)
Discover("CabinTemperature”)

(Project Ibeji)

Chariott

In-Vehicle Digital Twin
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Chariott - Dynamic App Programming Model in Action

Discovers "AirCon” capabilities (subscribe and invoke).
DogMode Subscribes to “on/off" state In-Vehicle Digital Twin

Logic \ (Project Ibeji)

DogMode Ul

Chariott
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Chariott - Dynamic App Programming Model in Action

Ul discovers and registers for CabinTemperature and AirCon

Blele]\Y[ele[c In-Vehicle Digital Twin
Logic (Project Ibeji)

Blele]\Y/[ele[cRU]

Chariott




Chariott - Dynamic App Programming Model in Action

Blele]\Y[ele[c In-Vehicle Digital Twin

Logic (Project Ibeji)

NewCapability("BagDetector ")

DogDetector connects to camera stream
DogMode Ul

DogDetector

Chariott
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Chariott - Dynamic App Programming Model in Action

G P BB RS TiHerRs HL5E detected

DBIASEeTd
Blele]\Y[ele[c In-Vehicle Digital Twin
Logic (Project Ibeji)

Blele]\Y/[ele[cRU]

DogDetector

Chariott




Chariott - Dynamic App Programming Model in Action

Blele]\Y[ele[c

In-Vehicle Digital Twin

Logic

abinTemperature, (Project Ibeji)
AirConState

Camergftream

RRR

DogDetector
DogDetected

Chariott
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Chariott - Dynamic App Programming Model in Action

Invoke AirCon(“on”)

Logic desires to set AirCon to “on”

In-Vehicle Digital Twin

abinTemperature, (Project Ibeji)
AirConState

Camergftream

DogDetector
DogDetected

Chariott
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Key Takeways

Eclipse
o Remote API based programming model| + - ‘
o gRPC proto is the contractual API
o Common operations (inspect, read, write, invoke,
discover, etc.)
o Richer brokering system modeling after COA

o Dynamic Discovery supporting direct app to app
communication incl. streaming

o Inspection of the system allowing lighting up features in
applications

o Readying it for integration with lbeji (in-vehicle Digital Twin)

Eclipse Ibeji

Vehicle Integration Providers
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Q&A

Community Discussion

A detailed walkthrough recording is available at Eclipse Chariott
Project website.
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https://microsofteur.sharepoint.com/:v:/t/AzureMobilitySDVChannel/EV7zO8oMNIVJi_goQQ9yjF0BETL9UsR4A1KjJ6uMvyvEnw?e=pUaYKg
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Thank YOU.

chariott-dev@eclipse.org
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