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*1: Estimated from Renesas’ revenue and by S et ly Inc. 2018 / *2: V1 ... In Vehicle Information. V] includes Infotainment and Instrumentation according to the definition of
Strategy Analytics. / *3: Excludin, gADAS.fMCU Microcontroller / SoC: Sy !amcn-e-chp
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Renesas Electronics > Press Center » 2018

Renesas Electronics Delivers R-Car-Compatible Connected Car Software
Development Tools for Cloud Service Applications Linked with Amazon Web
Services Using Vehicle Data

Predictive Driving Assistance Technology Realizes Vehicles that Provides Tailored Guidance and Support for Drivers

16 Oct 2018

R c d Car Development Tools TOKYO, Japan — To spur the development of cloud-linked services utilizing vehicle data, Renesas Electronics
Uians Venor o, Pufomotve Appllextions Corporation (TSE: 6723), a premier supplier of advanced semiconductor solutions, today announced the
availability of its Connected Car Software Development Tools. Using the new tools, developers working with the R-
Car system-on-chip (SoC) family can create applications, such as predictive safety infotainment applications that
link dynamic data from the vehicle and the cloud in real time with algorithms developed based on big data in the
cloud. This enables out-of-the-box development of innovative applications instead of the traditional approach of

simply connecting the vehicle to the cloud, making cloud services available in the vehidle.

R-Car Starter Kit ‘ ETl
Due to the unique challenges of managing vehicle data and the need to develop applications under conditions
Renesas Connected Car Software where in-vehicle testing is difficult or impossible, it has been difficult for software developers to leverage the rich
Development Tools cloud services that Amazon Web Services™ (AWS™) provides through vehicle data at the edze, such as predictive
driving support applications. Renesas’ new software development toclset makes it possible to generate new
services that combine, in real time, vehicle data (e.g., the driving status and the state of the driver)s and cloud-based data (e.g., construction, congestion, or
other road conditions) as well as weather reports and maps.

To link the cloud and the edge, Renesas has adopted AWS' cloud services and the Greengrass for its software development tools. The software development
tools have been validated bv both AWS Greenerass and AWS |oT core and have been tested to run on the R-Car Starter Kit under Automotive Grade Linux

https://www.renesas.com/us/en/about/press-center/news/2018/news20181016.html
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AWS PARTNER DEVICE CATALOG

" Create an AWS Account

AWS Partner Device Catalog Overview  Search FAQ Partners

Renesas R-Car Starter Kit Pro

by Renesas Electronics Corporation

Renesas R-Car Starter Kits can accelerate the time to market and include features such as
autonomous driving and other new functionalities to attractively differentiate vehicles. As more
companias are starting automotive software development, there is an urgent need to secure skilled
and specialized engineers as well the development environment reguired for automoative
applications. Renesas has developed R-Car Starter Kits for supporting automotive software

development. Automotive Linux platforms can easily be built using the R-Car starter kits, which are

standardized by the Automotive Grade Linux (AGL) and GENIVI® open source communities and that

are highly extensible and can be used for wide variety of applications.

ﬁ‘ ' AWS Service Device Type
- -
= : AWS loT Greengrass v1.8.0

Development Kit

Industry Application

Automotive Connected Vehicle

https://devices.amazonaws.com/detail/a3G0h0000000hleEAK/Renesas-R-Car-Starter-Kit-Pro
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Vehicle information
Location, Accelerator, Brake,
Door, Battery, HVAC, etc

7Y RD—SDKDEMT—45 (Ik#+)

Dynamic information
SpeedLimit, Curve, Road condition,

Construction, Weather, etc

Driver monitoring status (example)
Eye tracking, Face detection, Vital
information, Emotion status, etc

|k_ev1 key2 key3 Ik_ev4 type unit |k_ev1 key2 key3 key4 key1 key2 key3 key4
[Timestamp Integer msec Navigation peedLimit Integer Driver Eye tracking IAQI (Area Of string
\geometry coordinates Latitude,etc Float N/A Turn Direction, Angle, String monitoring Interest)
[Trafficinfo SegmentLane, etc String N/A etc |status
RunningStatus __Acceleration X.Y.Z Float G Curve Direction, etc String Emotion Calm Level Integer
ehicle Speed Integer m/h Event sim Unstable boolean Angry Level Integer
Engine Speed Integer RPM RedLight boolean oy Level Integer
|Brake PedalPosition Integer % Tire boolean Sorrow. evel nteger
/Accelerator PedalPosition Integer % Pedestrian boolean Excite Level nteger
Fuel Level Integer % Accident boolean Face tring
SteeringWheel Angle Integer degree DriverState istringArray
Transmission Gear Int N/A Approaching Front, etc boolean
ParkingBrake IsEngaged boolean Regulation string array
Battery Capacity Integer % RoadCondition Dry, Wet, Snow, etc|string array
Body Door FrontLeft, etc IsOpen, etc boolean N/A Jam Small, Medium, string array
Bonnet IsOpen boolean N/A Heavy, etc
[Trunk IsOpen boolean N/A Construction string array
Light IsHazardOn, etc boolean N/A Obstruction string array
iper Front, Rear Status, etc String N/A SignalTrouble string array.
uelCap IsOpen boolean A Internet Disconnect string array
Cabin eat FrontLeft, etc Recline, etc Integer degree Authentication string array
VAC FrontLeft, etc Temperature, etc Float celsius \Weather Rain Small, Medium, string array
unroof Position Integer % Heavy, etc
DriveTrain Tire FrontLeft, etc Pressure, etc Integer pa Snow Small, Medium, string array
DAS uspensionMode, etc tring /A Heavy, etc
OBD QilLevel, etc Integer % Foggy Small, Medium, string array
B[R DIE B M AWSHER & i%am
—_ 3
—+ B / = > o3 offl
Wind Small, Medium, string array

RainCIoudAnaij
S
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AWS Connected Vehicle Solution(CVRA)

https://aws.amazon.com/jp/solutions/aws-connected-vehicle-solution/
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AWS Connected Vehicle Solution Overview Resources & FAQ
AWS Connected Vehicle Solution

S % ‘ Version 2.0
> — > O » < -
0 ‘ Last updated: 01/2018

Amazon Amazon AWS Lambda Amazon -
Kinesis Data Kinesis Data DynamoDB Author: AWS

Analytics Streans

Estimated deployment time: 5 min

Source code (7'
CloudFormation template (&'

Amazon ! Amazon
Kinesis Data I DynamoDB
Firehose H

View deployment guide

@ — N Launch solution in the AWS Console

Notification ser

AWS loT Core

vice
Connected vehicles ' 15t e ) BT T
with AWS loT Salitrasia i Diagnostic trouble codes

Greengrass Core ! S | - AWS Lambda Amazon SNS

Deployment resources

Download deployment guide &
AWS Lambda Amazon AWS Solution resources »

AWS Lambda DynamoDB

Contact us »

aws.amazon.com/jp/solutions/aws-connected-vehicle-solution

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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loT Device Simulator

AWS Solution overview

AWS offers a device simulation solution that enables customers to build a large fleet of virtual connected devices (widgets) from a user-defined template
and simulate those widgets publishing data at regular intervals to AWS loT. You can also monitor individual widgets from the simulator or observe how
backend services are processing the data. The diagram below presents the architecture you can deploy in minutes using the solution's implementation
guide and accompanying AWS CloudFormation template.

. loT Device Simulator

Amazon S3 Version 2.0.0
Last updated: 03/2019

Estimated deployment time: 10 min

@ - Author: AWS
4 —© —AE.

Amazon
Cognito

)
88 @ — Source code (4
‘8 CloudFormation template (&'

Amazon Simple Queue
users Amazon Amazon S3 bucket peQ
Service

CloudFront (loT Device Simulator console) (simulation queue) Amazon ECS containers o=
[ (simulation engine) View deployment guide

Aazontlbudiiaid Launch solution in the AWS Console
Amazon AP| Gateway AWS Lambda
(loT Device Simulator (loT Device Simulator 5 @

RESTful API) microservices)

IAM roles

aws.amazon.com solutions/iot-device-simulator

© 2019, Amazon Web Services, Inc. or its Affiliates. All rights reserved.
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1000 Vehicles information Vehicle data analysis
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MY car information
MY car status

Sensor information \
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@ Driver health
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AWS CVRA & DiEE
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HVAC : Heating, Ventilation, and Air Conditioning
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ECU : Electronic Control Unit
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