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Challenges for utilization of virtual ECUs
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A cross domain organization involves car manufacturers, supplier,
semiconductor companies, tool companies is required.
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vECU-MBD Working Group

» Objective: Promote use of MBD using virtual ECUs

» Feature: Collaborative activities cross domain industries those relate to automotive ECUs
« Activity started: from 2010/April

« Home page: http://www.vecu-mbd.org/en/

Working group members: 31 organizations (as of 2019/June)

Aisin Seiki Co., Ltd., ETAS K.K., InterBuddy Inc., VITS INC.,
Australian Semiconductor Technology Company K.K.,

OMRON Automotive Electronics Co., GAIO TECHNOLOGY ar manufacturers
Co., Ltd., Calsonic Kansei Corporation, Institute of Systems,

Information Technologies and Nanotechnologies (ISIT),
Cypress Innovates Ltd., Sumitomo Wiring Systems, Ltd.,
Zerosoft Assist Technology Co., Ltd., Team AIBOD Ltd.,

ECU subpliers Semiconductor
, R PP manufacturers
Technical Development Corporation, Nissan Motor Co., Ltd.,

dSPACE Japan K.K., TOSHIBA CORPORATION, Toyota
Cadence Design Systems, Japan, Nihon Synopsys G.K., NSK
corporation, Japan Automobile Research Institute (JARI),
Hitachi Automotive Systems, Ltd., Hitachi Industry & Control

Solutions, Ltd., Hitachi, Ltd., Denso Ten Ltd., Bosch R h
Corporation, Board Planning Co., Ltd., Honda R&D Co., Ltd., TOO' Vendors esearc
Mazda Motor Corporation, Mitsubishi Electric Corporation, institutions

Renesas Electronics Corporation [in no particular order]

« Main achievements of the activities
» Publication of guide document, "User support guide to consider introduction of virtual ECU" and "Model
procurement / integration guide”.
» Publication of the specification of CAN bus model to be used in MBD.
» Proof-of-concept experiment for typical use cases of the virtual ECU.
Major activity themes:
(1) Multiple ECUs, (2) Fault injection test, (3) Co-simulation of different users in the cloud
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Roadmap of the Working Group

By considering importance and difficulties, 4 phases of activities have been planned.

Phase 1 Phase 2 Phase 3 Phase 4
2011FY - 2013FY - 2016FY - 2019FY -

: Large Scale Apply MBD for
¢ Cooperation through Z development use
: industries cases

Basic Technology for : Integration of
Virtual ECU { MBD Environment

+ ECU model development * Fault injection : Co-simulation of
for experiment * Interface model : different users in the Fault injection using
 Definition of development connecting multiple : cloud industry proposed
process and model supply ECUs, Co-simulation of  § METI model common methodologies
chain business process multiple ECUs : other plans are under
: discussion

Organized Task Forces (TF)

| )| S )' Co-MBD )
Model marketplace TF Virtual HILS TF Application TF
i Microcontroller Model TF >
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Subject of the WG: Test of distributed complex systems

Tests of ‘Application S/W’ + ‘Platform S/W’ + ‘Network’ are performed after actual
units are fabricated. And problems are found in the post-process !

/_,.o-"'_
----------------------- : ECU R

ECU

_4 __J_.._ '-

Car level bench test

System Hierarchy

System design and implementation
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Aim of the WG : Efficient development of the ECU using MBD

Utilize virtual ECU at each design level = Decrease TAT & Cost

[ Requirements Design ] e Without actual car Mass Production ]
£ = ) < Debug & Verification Actual car
b= i H o . Verification
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del
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Verification
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w
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Proof-of-concept experiments done by WG

1. Multiple ECU system using SPILS (Simulated-Processor In the Loop Simulation).
« Binary-code of the micro-controllers of multiple ECUs are executed using
Simulink and microcontroller-simulator co-simulation.

2. Fault injection using SPILS
« Behaviors of binary level of S/W are verified under H/W or memory fault
cases.
* Proposal of a fault injection methodology.

3. Co-simulation by different users in the cloud.
» Use case for different users (ie, OEM’s engineer and supplier’s engineer)
work cooperatively using each others’ models without passing model itsself.
» Proposal of a development methodology called Co-MBD (Collaborative MBD).

Only major PoC experiments are shown
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Co-MBD (Collaborative MBD) (eoe

Co-MBD:

A proposed development methodology to achieve collaborative development without
passing models each other. Engineers can use other company’s models as a service
in the cloud.

Car model — @
e) & L

OEM’s engineer

Suppliers’ engineer

A case for supplier’s engineer utilize Model/tool/machine I/F
OEM's car model. > D-EIPF (Design Electric Integrated Platform )

How to provide models Merit

» Models are provided as a service. Models » For model providers :
are executed in providers’ machine and » Can keep model’s Confidentiality or IP.
only result are passed to model users. » For model users :

* Files of the models are kept in models’ * Do not have to do model’s maintenance.
providers. « Can utilize computing resource from cloud.
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Reminder: ASAM Conference / December 7, 2017
By Hitachi Automotive Systems, Ltd

ASAM and Co-MBD VECUMBD WG /Virtual HILS TF

Feasibility study for using ASAM at co-simulation of different users on cloud (Co-MBD)

Virtual test environment 1 Virtual test environment 2
(ECU supplier) (Car manufacturer)
D'E I P F M Test Application
Supplier prepared Car manufacturer
model prepared model
4 : ™
cEnfallErniet e (el Sel) Plant model-S Plant model-C
Simulink SFUNC Simulink, etc. Simulink, etc.
I'npu.t Microcontroller Output Motor Mechanical
circuit . model circuit > model > model ]
\ model (with CAN adpter) model )) \
Virtual ECU L
Virtual Interface 'l]—
POD
XCP

ASAM XIL : an API standard for the communication between test automation tools and test benches
ASAM MCD-1 XCP : a bus-independent, master-slave communication protocol to connect ECUs with calibration systems
ug-On Devic

: : g €, , ,
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2. Plan for demonstration verification

[Notes]

ECU: Electronic Control Unit
vECU: Virtual ECU

MBD: Model Based Development
WG: Working Group
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Participants

- Australian Semiconductor Technology
Company K.K.

 ETAS K.K.

« Nihon Synopsys G.K.

 Nissan Motor Co., Ltd.

* alphabetical sequence
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Reminder: ASAM Japan OEM Meeting /

Proposal for ASAM-Cooperation activity

Update: June 27, 2019

€ Purpose
To use ASAM MCD-1 XCP under virtual HILS environment, and perform
demonstration verification of monitoring and calibration.

¢ Goal
To understand the merit and issue to apply ASAM MCD-1 XCP to the virtual
HILS environment.

¢ Proposal

Background: A standard protocol for ECU monitoring and calibration between ECU and MC
tool is ASAM MCD-1 XCP. OEMs use MC tool which supports XCP.

By using existing MC tools for monitoring and calibration of virtual ECU, we can expect to
reduce the costs for tool investment, maintenance, education and so on. Therefore we
propose to use XCP under the virtual HILS environment and try out the monitoring and
calibration of virtual ECU.

*1) MC tool : Measurement and Calibration tool

{EQHILS
{RFEECU ECU {RIBECU
EEH"—S Interface | ﬁgPOD I
DBa U - -F
ISk ‘ » %
ETIL 3-8 =) \ KCP ‘
‘4' Real MC
tool used
Source: ASAM and Virtual HILS by Miyazaki (Hitachi Automotive for HILS

Systems, Ltd.), 2017.06.23 @ vECU-MBD WG
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Image of demonstration verification A e e 05, 2015
XCP

Update: June 27, 2019

Basically divert the existing models and tools.

1~
D-EIPF @ N
management

MC tool |8

Virtual ECU by supplier A
. Microcontroller: VLAB*2
. Others: Simulink*!

D-EIPF*

Virtual ECU by supplier B
. Microcontroller: Virtualizer*3

System model by OEM
. Others: Simulink*!

. Simulink

€ Purpose of verification
«  Check of technical point of notice

D-EIPF*4

1]

« Confirmation of merit and issue for 4
operation

« Feedback to ASAM

€ Step of verification

Planning from Step0 to Step5.

. . *1: MathWorks

- For details please refer next slide. 2: ASTC
*3: Synopsys
*4: Nissan
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Reminder: ASAM Japan OEM Meeting / March 05, 2019
Update: June 27, 2019

Schedule

Activity step

ASAM regional =S ASAM|regional
Milestone * meeting meeting
A
| |. . " ! 1
Step0: Recognition of 'gjl ; II 1
current situation — | i
MC tool | Virtual ECU , / 1
| § L I
Step0.5: 1 on 2 on separate i 1 }
PCs | ' ! 1
. 3 ! 1
] ] 7 T
- U /
. ' A

Step1l: 1 on 2 (different
VECUs)

Step2: Migration to cloud

Step3: Power window model
(MC tool on cloud)

Step4: Power window model
(Local MC tool)

e g A
Step5: Application to METI- METI*S
-SPILS _L

SPILS environment

*5: Ministry of Economy, Trade and Industry
Ref) https://www.meti.go.jp/press/2016/03/20170331010/20170331010.html

All Rights Reserved by Japan Virtual Microcontroller Initiative vVECU-MBD Working Group 16



Contents

3. Status of activity in the first half of 2019

[Notes]

ECU: Electronic Control Unit
vECU: Virtual ECU

MBD: Model Based Development
WG: Working Group
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I mage Of Stepo Reminder: ASAM Japan OEM Meﬁt[;i)r(]j%t/e!v'irﬁz gg: %818
« MC tool and vECU on the same PC.

*1: ETAS

*2: Vector

*3: ASTC

*4: Synopsys
*5: MathWorks

Virtual ECU
«  Microcontroller: VLAB*3
« Others: Simulink*>

Virtual ECU
«  Microcontroller: Virtualizer*4
« Others: Simulink*>

s X CPonEthernet

» Software of virtual ECU can be any simple or existing one.
» Two virtual ECUs do not have to synchronize.
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I mage Of Step 1 Reminder: ASAM Japan OEM Meeting / March 05, 2019

Update: June 27, 2019

« MC tool and vECU on separate PCs.
« “1 on 2" connection (Synchronous measurement of VLAB and Virtualizer).

(.

Verification environment is on the\
overseas basis. Difficult to bring
equipment of each companies.
 PC available for demonstration is

limited due to security system on
A2L- |

Virtualizer Lthe\PC/ /

A2L-VLAB

L - |
Virtual ECU Virtual ECU |
« Microcontroller: VLAB - ki, «  Microcontroller: Virtualizer ;
«  Others: Simulink S Others: Simulink

s X CPonEthernet

> Software of virtual ECU can be any simple or existing one.
» Two virtual ECUs do not have to synchronize.
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Image of Step0.5

« Because Step1 is not easy to perform due to some restrictions,
we set one step as Step0.5 before Step1.
« VECU vendors prepare two ECU models (software was copy) and

set up “1 on 2" connection.

MCY—-JL
INCA

Virtual ECU
Microcontroller: VLAB-1
Others: Simulink

L]

—

Virtual ECU
Microcontroller: VLAB-2
Others: Simulink

MCY -
CANape

A2L
Virtualizer-1

A2L
Virtualizer-2

Virtual ECU
Microcontroller: Virtualizer-1|]
Others: Simulink

L]

—

Virtual ECU gu

Microcontroller: Virtualizer-2|

Others: Simulink

mmsmm X CPonEthernet

> Software of virtual ECU can be any simple or existing one.

» Two virtual ECUs do not have to synchronize.
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Image of demonstration today (ASTC)

=

Virtual ECU

Microcontroller: VLAB-1 |

Others: Simulink

——

Virtual ECU

Microcontroller: VLAB-2 |

Others: Simulink

mmmmmm X CPoNnEthernet

) Runring forever

*Work ==
i Tame:Lanissan scp.de = | T4
Irputs [1] & e -
P_flag Lockup 05000 |[-) 10900 - |
|
J aN_n_eng pm 1647508 | [rpen] NT_ldle_Speed_Conat 650,00 i [ipml |
L 2N opar_sceel_per 854 | [%) T_oemg_eng fushout ppen | 300.00 irpml |
: ] 9M_open_braks_per 0000 | %) K T _par_juc_max 19338 ] |
i [a 3 MUPNT kg 56044 [kmphl | NT_per_throttle fuclcut 0600 o Ml !
| .00 |
i Outputs [2] fruced L
" T flag Fuh T .m0 5]
QL OUT_flag fuselcut 0000 -] |
g OUIT_flag JdleSiop 00000 [-] .80 #pel |
. v a7 o
g OUT flag ON_Starter 00000 -] |
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Image of demonstration today (Synopsys)

———

Fie Edi Dacly Dodes Measun
Jddd O R%0

[t
T AT

MC tool
CANape

B R- AF- - vt < Ciniee -

Length Dima

21 e

had becausaatiia sk | miztien

o

=L e e
5< | VP Explarer: pid=32140, E//kdate/DATA/XCP/demo_rh850_n12/export/Debug/sim.exe = -
File Simulation Window Custom Help
%0 m B [l s | oo - ns %5 Software & Analysis
52 Design Browser 52 | = Memory Map | & Results Bera 7 < = O | & charts 32 |#F SystemC Processes L7 VP Disassembly | [g Defaultvpefg SRAMG L RppPBBE =0

JHARDWARE/RHES0 = B/524830850 s
Value |~ || [Baseline 524880850 n [CB38066E330 s
AOR
=| |

0x000100a2

Diff= 5855788140 ns
£l
[# Function Trac [ _main
fuine_vall
AR fune_vall
- iritDisplay
wait_fLin

Virtual ECU
Microcontroller: Virtualizer-1[
Others: Simulink :

m R | —

~ % Find in curren!

|# Variable Trac | [1_snalog_ve |

FHE 2,000
. ~ % NaSlicing
Configure...| ™

2nd model under preparation =

1
-
< mn > < m >| O
= = g ||= Simulation Output | & Console & SystemC Events | 5 Details | [J Memory 52 &
Manitors = 9 % |virtual @ /HARDWARE/RH250 : 0x0 <VP Explorer Traditional> 5% . <f» Mew Renderings.

Symbolic
§ @ virtual @ /HARDWARE/RHESD || Goto Address: <..bof.E.3A5Ckdate. SCDATA SCXCP.5Cdemo_rh8S0_n12.5CSoftw:
0x0000000000000000 80 0700 20 000000000000 00 00 00 00 00 00
0x0000000000000010 00000000 000000
0x0000000000000020 000000000000000
0x0000000000000030 00 00 00 00 00 00 00
0x0000000000000040 00 0000000000000
0x0000000000000050 000000 00000000

= X CPonEthernet ( : e IR -

suspenders: VSI-DEBUGGER-domain 0:00:08.818 000 000 000

I

0 o o
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Concerns and Issues to realize MC on
virtual environment

No.

Concerns/Issues

Startup sequence

If startup sequence is different among vECUs,
there is a concern that synchronous
measurement is not possible. (e.g. MC tool
should be start first, or simulator started
first...)

- Startup sequence of VECU should be flexible
and not depend on the specific order.

Restriction by security mechanism on
execution environment

Due to security mechanism on PC which MC
tool or VECU is set on, not possible to change
configuration of network and firewall. For this
MC tool PC and vECU PC cannot be connected.

Will add when we face any concerns/issues.

Countermeasure

To be confirmed in future.

Use PCs on which the
configuration of NW and
firewall can be changed.

All Rights Reserved by Japan Virtual Microcontroller Initiative vVECU-MBD Working Group

Remarks

In the case that device
license is needed to install

VECU, should be careful for

security mechanism of PC.
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In future

We would like to give feedback about
findings gotten through vECU-WG to
ASAM standards.

Relevant standards
« MCD-1 POD

« MCD-1 XCP

« MCD-2 MC
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Thank you for your attention.
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Appendix
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Activity plan

Reminder: ASAM Japan OEM Meeting / March 05, 2019
Update: June 27, 2019

Step Step 0 Step 0.5 Step 1 Step 2 Step 3 Step 4 Step 5 7E
BiEER 2019 1A~6A 2019 5H~68 2019 7H~98 2019 9A~12A 2020 1A~3A8 2020 1A~3A 2020 4B~
IRIRERE RIEECU - MC“; {RIEECU-MCY— {RIEECU-MCY— DIIRKNT=04> | J3TR&IINT-T1> | METI-SPILS RIRT
g1 JU BIPC (13IN™) JU BIPC (1%¢N) WOHZIREIT, 1B | RUSATLATOMGEE | RISZATATOMREE | ORIHREE
VLAB. Virtualizer | #%HESR (MCY=ILEI39R | (MCY—IUFO-h
OFEHBAIE, ) )
1E ASTC, ETAS, ASTC, ETAS, ASTC, ETAS, ASTC, dSPACE, ASTC, dSPACE, ASTC, dSPACE, ASTC, dSPACE,
TJIJ_N“ NE Nissan, Nissan, Nissan, ETAS, Synopsys ETAS, Nissan, ETAS, Nissan, ETAS, Nissan,
( 7Ry MIR) Synopsys Synopsys Synopsys Synopsys Synopsys Synopsys
INCA INCA INCA INCA/ControlDes | INCA/ControlDes | INCA/ControlDes | INCA/ControlDes
ASTC k k k k
{38 (VLAB) ¥ NT=J12 RIS X NT=J12 RIS
ECU x AT LIS E AT L EHNE
MCY—
IHEEE Synopsys CANape CANape CANape INCA/ControlDes | INCA/ControlDes | INCA/ControlDes | INCA/ControlDes
(Virtualizer k k k k
)
E—PC BIPC BIPC R—pC*! m—pC™ BIPC m—pC*? X1 39K
{RIBECUEMC RIBOWERK
Y= (o )
E—PC or 5l %2 METI-
PC SPILSIRIR
- DHERRICELD
Hy#Bdr:3
e - - - RIEECU &MCY— | {RFBECUKMCY— | {RIEECUDH METI-SPILSIRIE
I59 RB4T )7 )7 (MCY-=)L(ZO-h DRERRICE Do
W)
SEEEpIRE BZETI ZETI EZETI B{HETIV/ ND— | XT=42RISZFT | KD-D4>0RISZF | METI-SPILS
(Bhtm) (Bhtm) (BhHtm) T4 RIS AT L L
=SS WGRTRBWEHHICD-I2avT R TEHE. WGRTHBW BRIV avTRER TEHE
B TATSA > TERUBREWGTHE
=iBiE, “VLAB2A. SEHI(C. VLAB - KO=4URISZF | KO=4 D RISR
STERLZBDE | Virtualizer2&0 ControlDesk, LNDXCPRSA A\ FILANDXCPRSA/)C
= DTHRELTIE, 1Rk ZRIEECU Virtualizer - HAHNBEBZTHN | HAFNBEZTHN
" RH—(CFARIEC. INCA/ControlDes | (FEHEEIRT T3, | (FEMARTTS.
k DIEHFEARSEN W
=,

|
All Rights Reserved by Japan Virtual Microcontroller Initiative vVECU-MBD Working Group

27




	Foliennummer 1
	Contents
	Contents
	Challenges for utilization of virtual ECUs
	vECU-MBD Working Group
	Roadmap of the Working Group
	Subject of the WG：Test of distributed complex systems
	Aim of the WG：Efficient development of the ECU using MBD
	Foliennummer 9
	Co-MBD (Collaborative MBD)
	ASAM and Co-MBD 
	Contents
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Contents
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23
	We would like to give feedback about findings gotten through vECU-WG to ASAM standards.
	Foliennummer 25
	Foliennummer 26
	Foliennummer 27

