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1. 3V-SG (Virtual Verification & Validation using VECU Study Group)

Background: Challenges - Development of Automotive software in CASE movement.

® The function of the car has greatly improved in the recent trend of CASE. The scope of
verification and evaluation in its development has expanded dramatically.

® |t is even more important to improve the efficiency of development for a wide range of
verifications and evaluations.

® From its predecessor (active from April 2019), "vECU-MBD WG", to activities that widely
target "virtual verification method" as a means of verification and evaluation.
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3V-SG (Virtual Verification & Validation using VECU Study Group)

® Objective

Widely research "virtual verification methods" as a means of
verification and evaluation. And provide and widely disseminate

proposals on technologies and development methods for realizing the
development and efficiency of mobility systems.

® Members
Cross domain industries from OEMSs, Suppliers, Semiconductor

companies, Tool companies, and Slers who are relate to 3 V_ S G
development of ECUs using virtual verification methodologies.

® Web
https://www.3vsg.org
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3V-SG : Area of interest

Widely researches "virtual verification method" as a means of interest verification / evaluation
« Technologies and development methods to improve the efficiency of mobility system development.

Model-based developmet Functioal Safety

Systems Engineering ~

™,

770\ - A < Multi—core SoCs
\ WS S ‘ 7 Automotive Networks

Data (ie. FOT*)

=5/ Computing Infrastructures
Development Processes (Cloud, Network)

Continuous
Integration/Continuous Test

*) FOT: Field Operational Test
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3V-SG : Activities

® Investigation, verification, and verification of common technologies and standard
technologies related to virtual verification methods.

® Proposal and verification of new methods related to virtual verification methods,
standardization proposals.

® Dissemination and enlightenment of virtual verification.
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3V-SG : Task Forces (TF)

TF name Description

TF reader (affiliation)

Study the FMI standard and tools supporting the

*1 1
FMI Collaboration TF standard. Investigate how to utilize the standard.

Study a fault injection methodology which is independent

METI-SPILS™ TF
from target systems

Study a platform to exercise in virtual environment which

Systems Thinker TF is applicable to find out systems-thinkers.

Study ASAM XCP applying to virtual ECUs through
proof-of-concept. Examine if the standard is applicable
as well as in physical environment, study merits, if there
are any notices.

ASAM Collaboration TF

Dai Araki (Toshiba)

Yutaka Funabashi
(Renesas Electronics)

Isao Matsuda
(GAIO Technology)

Akira Watanabe (Nissan)

® These TFs' activities will be shown at JSAE Forum 2022 held on July 11th - 14th.

*1) FMI: Functional Mock-up interface
*2) METI-SPILS: METI(Ministry of Economy, Trade and Industry), SPILS(Software based Processor in the loop simulation
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2020-06-25

2. Collaboration on ASAM XCP
Co-MBD using virtual-HILS on Cloud

As-Is Enabler To-Be

MODaaS
(MODel as a Service

| Model
Hi3) Tool, OS Model

Tool, OS

Model User (eg:
OEM engineer)
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http://www.vector-japan.co.jp/products/canoe_example.html
http://www.cgistudio.at/

Background and Issue

3V-SG and ASAM MCD-1 XCP

« ASAM XCP compliant MC tools are widely used for ECU's monitor and calibration. And It is expected

reducing cost of tool and reducing time for engineering training by applying MC tools to vECU as well
as actual ECU.

However, it is not clear if there are any restrictions and difference of usability because the assumption
of ASAM XCP is actual ECU, not for vECU.

Actual ECU / vECU and MC(Measurement/Calibration) tool

Input Value
(ex.Sensor Signal)
Interface A B RAM monitor and Data Logger function: Measurement
CPU __Caluglation » Visualize internal state of ECU
RAM

fy Measurement

1
Iy
b
Parameter W:

‘\l Calibration
|

B Parameter tuning function: Calibration
» Adjustment and Writing parameters

Parameter

Interface XCP protocol

Actual ECU / vECU Output (ex.to Actuator)
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Objective and Approach

® Objective
Making clear whether it can be used in the same way as a real ECU, and the merits, issues, and
precautions when applying it to a virtual ECU.

® Approach
Study if there are any restrictions and difference in usability through PoC using VECU and MC tools.
In the future, we will organize the findings to user guide and give feedback to ASAM as needed.

12 & ASAM



ASAM Technical Seminar 2021
Update: 2022-06-29

A goal image of PoC environment

Scope of PoC is expanded to include not only SPILS but also MILS.
We will study the use case for MILS and verify whether we can use MC tool in the same way as real
ECU or SPILS environment.

Scope

Instance A (assumed to be OEM side) Instance B (assumed to be Supplier side) e —————— i
P —— i----------_:_—_—_:_—_—_:_—_T I So far :
| | I _ i : 1l smmmm——————
1| METI Car model > Engine controller §y| Microcontroller : | e ————— i
| (Simulink) I j | model (Simulink) : simulator I : L In future :
| | L
I I A St el
| | socket
I HMI model e
I | 3

1
VPN
'| MC +t°°' <> : D-EIPF(Co-sim I/F)
Option for Simulink <> : XCP on Ethernet
<> :UDP
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Schedule

Configuration

April - July -

FY22

Sep - Jan -

SPILS
MC tool X1 vs.
Microcontroller model x2

Trial on going

MILS
MC tool x1 vs.
Simulink model x2

Cloud environment (TBD)
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Trial status -SPILS

® SPILS : MC tool x1 vs. Microcontroller model x2
It is confirmed that MC tool can measure both models simultaneously with

the configuration T
L] RFY
B0 owe
- mainc
I T— .
- & x [ [4]Parameter R bowan
' -1 |+|,f|g |«|=' ewarawm
| EHARACTERISTIC i pee Rl
Name Value (:ﬂm
LOWER_THR 20—
UPPER_THR 180 —
TR XCP on Ethernet ot
@ [8] Graphic e e Sl JISPLAY speed
Name main¥speed: 150.1308
*DISPLAY revolutio
o) rnm;'l'revoilu:io:::l " 2075.
display lower_thr
4 main¥lower_thr: 10
ol >DISPLAY upper_thr
main¥upper_thr: 190
Time: 14.010656s o TR AT T
15(500ms¥Div
[Ca |_[6] Graphic
MName = +6 || H || 1 l ‘ i 14.097119] 73644 | Details = Simulation Outpant | & Coresle
ME gic =305117| || | || | | “ ‘| | || || || | || | | [ || | I| |I| || 14102062 2
||| || ||||||\|\||| ||||| |||‘|\||||| |||| || | || ||.|||| 141059 .

\' 'il i u '.” ikl lI i lI l" "'_ il 'u' i h u

l"

107005]

Time: 14.010321s
1s(500ms ¥Div

m [3] Trace window
S i Eg N U E] |<Search> v|<§3 & | a o B - = A% [~ Oinital ~ Online
Devices ES § Time Channel | ID Name Type Dir  Length Data
NO133 (373 g [ 14289615 LocalPC.. DAQ XCPFrame Rx 7 00 8E 72 28 GE 00 00 Data
] ecu (3/3) = (= 14294585 LocalPC DAQ XCPFrame Rx 7 00 CO 72 A6 01 00 00 Data
o= 14298772 LocalPC. DAQL  XCPFrame Rx 7 00 F2 72 C9 6A 00 00 Data

935

X
e NO1SS*?
w9t (SBF-SLB v3.2)
¥ Bencs
" Virtualizer*3
- (Q-2020.6)

: Vector
: GAIO

: Synopsys
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Trial status -MILS

® MILS : It is confirmed that MC tool can read/write the values of Simulink model.

out.signals.values

- 8 X

me Comment

Unit

butsignal.. Svoutsignalsvalues

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8
Y9
Y10
Y11

Y12

+ |/ |2 [+ Jo | & [Phy[-21474836a8] |
X0 ~ 10
0 §_|
0.000201 8 _|
o |
0.001206 2 7_|
0.006229 2 6 |
0.031348 s 5 |
0.156943 S 4 |
0.784914 B oq
1 3 5| =
:H — ]
1 1]
1 0 1)
1 cTT T T T
1 Y0 Y8Y19Y30Y41 Y52 Y63
1 )

Simulink*2
(2015b)

XCP on Ethernet

*Sample model (self-maid)

Model is executed in the simulation time (ex. executed 100 seconds in a moment).

Same as the behavior of model, the result of behavior in 100 sec. is displayed on MC tool in
a moment. In future we will study use cases and expand the scope using different models,

for example, a vehicle model published by METI (Ministry of Economy, Trade and Industry)

*1: Vector
*2: MathWorks

A IF15- - tmm
data
[ 1«1 double timeseries
[==2E
5] —5:1
0
1.0048e-04) § 2.0095e-04
6.0285e-04 0.0012
0.0031 0.0062
0.0157 0.03134
0.0785 0.1569
0.3925 0.7849
0.5000 1
1.0377] 1
O48vF7-INERT BIE...
4

TR Y= E|RM Eab-vav ALFH) i
@- 40P @®|-|a-[C-|F

HEEET T=100000
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Collaboration on ASAM XCP

« ASAM Japan (observer)

 Australian Semiconductor Technology Company K.K.
« dSPACE Japan K.K.

« ETAS K.K.

 GAIO TECHNOLOGY Co., Ltd.

* Nihon Synopsys G.K.

« Nissan Motor Co., Ltd.

. © ASAM



In the future

We would like to give feedback about findings gotten through
3V-SG to ASAM standards.

Relevant standards
« MCD-1POD

« MCD-1XCP

« MCD-2MC
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3. ASAM XCP for Integrated ECU on 1 SoC

Monitor Calibration for Integrate ECU using vVECU

Assume emulator which
runs multiple OSs in
single SoC are available.

1.

2. |/F between MC tool and ECU/emulators;

» Conventional framework using memory
addresses will be suitable?

» CAN, Ethernet or any other transport layer..?

MC tool

A SoC which implements integrated ECUs
and monitor-calibration for the SoC

SoC
vVECU1
S/W stack

Application 1

M.ddleware 1

IPC* (include shared memory)

Middleware 2

VECU2
S/W stack

Application 2

OS2
3. Howto create A2L DB

file ? It is needed as
much as number of
VMs ? Hypervisor also
needs DB file.. ?

*) IPC : Inter Process Communication

20
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4. Summary
® 3V-SG (Virtual Verification & Validation using VECU Study Group).
Widely research "virtual verification methods" as a means of verification and evaluation. And provide and
widely disseminate proposals on technologies and development methods for realizing the development and
efficiency of mobility systems.
® Collaboration on ASAM XCP
Study ASAM XCP applying to virtual ECUs through proof-of-concept. Examine if the standard is applicable as
well as in physical environment, study merits, if there are any notices.
® ASAM XCP for Integrated ECU
Investigate applying ASAM XCP to integrated USCs in a virtual environment.
@‘ -ASAM D S5V-5G
\ Virtual Verification & Validation using
vECU Study Group
22 & ASAM



Backup Slide
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Reminder: ASAM Regional Meeting Japan / June 25, 2020

Concern about multi-master connection in cloud environment
Ex. During user A (OEM) is monitoring and/or calibrating of vVECU, user B (supplier) connects.

User A Monitoring and/or
(OEM) calibrating
MC tool
User B
(Supplier) cO
y—— N\
MC tool

/From ASAM Office;

» MCD-1 XCP does not define a behavioral specification of multi-master connection.

» When multiple masters send CONNECT command with the same IP address and port,
slave (VECU) cannot identify the user for each commands.

» Slave will respond to CONNECT commands even if multiple times. However, measurement
may stop by command sequence error dependent on what command will be sent from users

> Need to implement exclusive control mechanism to VECU. O O

Anyway we will plan to include this case to verification scenario, and study to gi\(/)e feedback to

ASAM if there is use case multi-master connection is necessary

Ex. There might be a case that
OEM user would like to share
with supplier in real time the
transition of variables
associated with calibration.
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Concern No.9: Timeout setting

Environment
XCP on Ethernet

MC tool
« INCAV7.2.5™
« CANape V16.0 SP5*2 =

Command P>
< Response

Nissan internal NW

Simulator

NO1SS(SBF-SLB)*3

*1: ETAS
*2: Vector
*3: GAIO

Timeout error occurred.

« XCP communication between MC tool and simulator was disconnected.

« Timeout error was displayed on the screen of MC tool.
« Timing of disconnection was indefinite.

& — =|olx

Name % S f Feearch> o] & & B G-

[ B revolution | R .- annel | 1D | Name | Type | Bir_| Leneth | Data
1

CHiD XCP Frame Tx ol

(=4 204 4769 LocalPC. RES XCPFrame Rx 8 FF 53 01 00 00 00 00
|- 204.4772... LocalPC CMD  XCPFrame T 1 oo
5‘ calPC. RES XCPFrame Rx 8 FF 01 FD 01 FD 54 01
calPC. CMD  XCP Frame Tx 1 D&
calPC, RES XCPFrame Rx 1 FF
[1m 0s, 1m 20s] calPC. CMD  XCPFrame Tx 4 D5 00 02 00
QH’S’D“’ calPG DAQ  XCPFrame Rx 1 FF
E_ -asurement! Detailed information are available in the
UPPER THR | [

=
-

[CHARAGTERIETIC
=

Findings

Mhesin NIP_OW_TCR_IP

Issue was avoidable by changing the command-response timeout to the larger.

« When setting to 10ms, 100ms : Timeout error occurred.
« When setting to 1000ms : No error

(01563
£ HIET_NANE
AODRESS

(el 102

/begin T[DEL_LM'B?

— 5

“localhost”

Update : 2021-06-29
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