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Let’'s Assume the Future Topology Looks Like This

| Backend

' n_
4._'

—
—
—

TERTCIRNS

sl

Service Oriented

\‘. - = - Signal Based
\\y '
-
Simple Light, Rain Complex Radar, Lidar Powertrain Left. Right VI SW update
Sensor Headlight Sl=hlelgs | Camera Control Battery Zonal ' N9 ADAS =1zle.<=inle.  Data collect.
Actuator  IGIES Nailles | Headlight Chassis Front, Rear Generic Diagnostics
- pController - WController or - uController - uController or SoC - WProcessor or SoC - IT frameworks
- AUTOSAR Small HProcessor - AUTOSAR 0OS - Hypervisor, POSIX-0S - Hypervisor, POSIX-0S - Services, pServices, libs
- Signal comm. - Various OS - AUTOSAR Classic - AUTOSAR - AUTOSAR, ... - Vehicle connector
- Prop. middleware - Signal comm. - Signal/service comm. - Service comm.

- Raw data; services

Tierl driven / owned

OEM driven / owned




HIL Test Systems

» What are the characteristics
of a powerful test system?

>

vV v vy

Type of PCs, processor?
Automotive network channels?
Number of electrical I/O channels?
Sampling rates?

Capability of simulated loads?

» Each test system has a
specific test objective

» Power of a test system
refers always to the
assigned objective

» Power of a Test System = Ability to achieve the test objective completely, reliably and reproducibly

Test Objective A

Test Objective B
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Vector HiL Overview

Test -

Programming

VTESTstudio

Closed
Loop
Real
Simulation Open
Opt. DYNA4

Sensors
ECU in

Configuration

Real

Test

Automation Cluster | Vehicle

measure

control

Actors
Analysis ECU out
* “ Simulation
Environment
Reporting Real
CANoe VT System or 3rd party
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CANoe for XIL

Virtual SWCs/ECUs

B I

> Fance

Signel Cutput!

y
:-

Comm. § Physical |8 Comm. J§ Physical |

: Env. Env. I : Env. Env. |

| |

DYNA4 DYNA4 B DYNA4 ¥

I
Models (Physical & Models (Physical & : Models (Physical & :
] .

Communication Env. )l 0 . Communication Env. )'

\ ! \ d
DYNA4 * ] DYNA4 ’ . ) DYNA4 ’
vTESTstudlo n‘ VTESTstudio VTESTstudio

Communication Env.) |



VT System for HIL

Uiptinainain

Stimulation Modules
analog VT2004A
digital VT2516A

Fault Injection, Switching

Sensors

Power Modules
VT7001A (40V)
VT7101 (60V)

Power

ECU
Control System under
Test

Actuators

General
Purpose
Modules
current VT2808
analog VT2816A
digital V12848
Relais VT2820
Matrix VT2832
Multi VT5838

£

Sl

|y

1

Network

Interfaces

Load +
Measurement
Modules
VT1004A (40V)
VT1104 (60V)

Rotation Sensor Module VT7820
Smart Charging Module
VT7970 / V17971

Network Interface Modules
VT6104B / VT6204B
VT2710 / VT6306B

Real-Time Modules
Atom V16020
Core i7 VT6060
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XiL Testing Design - vTESTstudio

Coding-based Design

MiL,SiL,PiL,HiL,
h ViL,Fuzzy,TC8...
python

.M.Table-based Désigh .

TaEetratot |

= = (

Data-driven Design

vTESTstudio

RS PAS

AUTOSAR, C,
C++, Python

ADAS,HPC,ZCU,
HMI,OTA...

VECTOR >

[ =g | Report Door Control Unit Tests - Vector CANoe Test Report Viewer
Start Filter Query
= == sllaps =
= = - H D m Lﬂ Verdict< ~ %D
Overview Table of | Sh Backward Forward — Go to Activity Find Show Previous Next Comments Reassessments automatically  Time
Contents | in Tre: - - with Verdict > text Annotations Annotation Annotation | = Overview Overview of Day
Navigation Search Annotations View
Explorer +- I £ Door Control Unit [1..68] X | ™
m_ Name et Door Control Unit [1 .. 68] Fail

L% 4 EpCentral locking system t... 1% -
| b T Test static requirements of...
77|+ grTestvelocity depend... 1 -
## 7. Lock by increasing ve...
¥ 8. No unlock when slow...
- b = Apply crash with differe...
16. Lock dependent on...

=/ Lock with car movin... ~

9. Check locking behavi.

v E s

%19, For engine = 1,...
¥ 20. For engine = 1,...
b 7= Comfort close [21]
4 EpCentralLockingSystemTest Tes...
b el LockingSystemTester [22 .....
+ gl LockVelocityTester [41 .. 43]
i 41. Check lock by increa...
= 42. Check no unlock wh...
¥ 43. Check lock/unlock
4 EpCentrallackingSystemTest Stat...
b @l LockingSystemTester [44 ...
4 EpCentrallackingSystemTest CSh
4 T Test static requirements of ...
7 50. Lock statically

L5 L1 Llnbasls sbabicali

.

3OOO0Q0A0V00D0000000000DBDY

Reassessments
Last Editor | Last Edited
veshkfn 03/27/2023 11:11:51 AM +08:00

Test Case

Traceabilit
26262,15(

Comments | Reassessments

¥* 16. Lock dependent

Test Case Results
Mone o | o%
Inconcusive o | o%

Fail

o [ 1o

Errorin test system 0 \a%

o I -

with

Total

was p running as fast as possible.
General Information

Testbegin: 0327/2023 11:10:32 AM +08:00

Testend  03/27/2023 11:10:33 AM +08 00

Duration  00:00.01

System Under Test
Hardware revision: Evaluation board 1.3

Software revision:  1.02

Tester
Windows Login Name: veshkin

Test Setup

Version: CANoe. 41939 CAN LIN FlexRay Ethemet. Car2x AMD/

Test Run Verdict
Q Fail

Text
iRIGIEE, MIRRIEM

Reassessed Verdict

@ Pass

4

Execution

Plan

Extras

~ | Execution Plan 1 -
B/ B Wb

¥= For engine = 0, moving = 0 ar|

<
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Virtual Test Drives— DYNA4

Vehicle under Test
» realistic vehicle dynamics
» internal vehicle states sensors
» driving tasks for virtual driver | == g
» actuation of throttle, brakes, e R —

Dynamic Environment
» lighting, fog, precipitation
» vehicles, pedestrians, animals
» deterministic traffic tasks
» reaction to scenario events
» enrich with stochastic traffic

|

(T

TEE

~ | Environment Perception
» camera, radar, lidar, ultrasonic

o | » object lists, target lists, physics-
based sensor raw data or
ground-truth data (OSI)

» affected by vehicle dynamics for
realistic sensor movements

Static Environment

» road network with surface
properties and lane markings

» traffic signs and signals
» terrain, buildings, vegetation
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Agenda
1. How does HiL cover Automotive Trends?
2. HiL Solutions for future testing
3. Network Conformance Test HIL
4. Vector Open HiL Test Environment
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Simple Sensor and Actuator

Simple Light, Rain
Sensor Headlight

Actuator Trailer
&ii |
0 Stimulation cards

analog V102004
Housing

- uController
- AUTOSAR Small
- Signal comm.

Network Interface cards

VX1161.41A /VX1161.41B

Measurement cards
analog VIO1008
current VIO1804

">
Lo

Sensors

ECU -8 -

—— System under S
L = I
Actuators g . .
Ut o @ i
L) wnareon B8 ()|
VXT61.41A VX1161.41B
Measurement

+ Stimulation

£ n

Measurement & ¢
Stimulation cards
digital VIO4028 i

Infrastructure
10



HiL Solutions for future testing VVECTOR >

Complex Sensor and Actuator -1

Complex Radar, Lidar
Sensors Camera

et g Headlight

- uController or
HMProcessor

- Various OS

- Prop. middleware Remaining Bus DYNA4 R g A Test Engine Reporting

- Raw ; servi Simulation ' e —
aw data; services Plant Model, i ~

Driving Scenarios | |} 4
and 3D Animation &' -

Virtual Camera Raw Image Stream

CAN Ethernet

FPDLink3
Detected Objects

Your Function
under Test



HiL Solutions for future testing VVECTOR >

Complex Sensor and Actuator - 2

Complex Radar, Lidar
Sensors Camera

et g Headlight
- uController or

HMProcessor
- \P/arious 2; Remaining Bus DYNA4% Test Engine Reporting
- Frop. middieware Simulation
- Raw data; services Plant Model, ,,_Q
Driving Scenarios o-
and 3D Animation &

Your ADAS Function
under Test

wAREGBO0AY

R&S®AREG800A
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Complex Sensor and Actuator - 3

Radar, Lidar
ﬁamdel_raht
eadlig
UDP ARM
- HController or e — 2
HMProcessor
- Various OS DSI3 FPGA

- Prop. middleware
- Raw data; services

DSI3 HW

Disconnected




Control - 1

Powertrain
Control Battery
Chassis

- HController

- AUTOSAR 0OS

- AUTOSAR Classic
- Signal comm.

Vector CANoe

Remaining Bus DYNA4
Simulation

Plant Model,
% Driving Scenarios
and 3D Animation

VVECTOR >

Test Engine Reporting

Q @
=
>

Steering Wheel Angle, Rack Force and Position

A A
HIL Hardware, e.g. VT System or VN8914
CAN EtherCAT
Wheel Speed Sensor E.g. Vehicle Speed
ADAS Function Signals

Simulation

14

Brake Pedal Position, Wheel Cylinder Brake Pressures

v

Sensors
Actuators

Brake System under Test Steering under Test

M dynamixX
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Control - 2

Powertrain
Control Battery
Chassis

- HController

- AUTOSAR 0OS

- AUTOSAR Classic
- Signal comm.

» CANoe based solution

» VT System for BMU I/0s

» Specialized cell simulator , }—=1—=
HW Battery cell g
simulation model runs on
CANoe RT in robust 1ms
timing

» Example:
108 cells in 480us
on Vector RT IPC

» Full use of VTESTstudio
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Control - 4

Powertrain MCU HiL
Control Battery
Chassis

- HController
- AUTOSAR OS
- AUTOSAR Classic ] . . . CANoe
- Signal comm. < Sensor Signals Vehicle Simulation PC
Inverter with DYNA4
controller Signalst Iparameter

Simulation of E-Motor + Power Electronics + Vehicle

Traction Inverter

analog input:

i Controller = DUT Power Unit E-Motor EV Resolver Exciter . .
. M} > Simulation of
= Boros digital input: " E-Motor + Power Electronics
Mﬁ I 6x IGBT contral E
: [T} oltage
! . > 2 Volt AC
Current Signals - analog Dutputs: c —— w
Ty Sl Sensor - —
Application Signals 3 x Phase current o Inverter Resolver
= ' s Current AC
Signal Leve| = Power Leve| == UDC; IDC % e
| .
©
I

Resolver feedback

<

Simulink Models in UserFPGA
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Control - 5

Powertrain
Control Battery
Chassis

- HController

- AUTOSAR OS

- AUTOSAR Classic
- Signal comm.

» Simulation of high voltage and power
components

» AC grid, HV battery, LV battery

» Fault injection:
» AC grid disturbance simulation
» Short circuit of HV and LV battery

» High speed synchronized data acquisition
with RBS

» AC DC voltage, current and power
» Harmonic analysis

» Power factor
2

Pulse and overshot measurement

EtherCAT

Ethernet

vMeasure

vTESTstudio

RS485/RS232

OBC/DCDC

VVECTOR >
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Zonal

Left, Right
ZO na l Front, Rear

- pController or SoC

- Hypervisor, POSIX-0OS
- AUTOSAR

- Signal/service comm.

DYNA4
Simulink

|

. e R |

""" 1 ity | ||| e VTESTstudio I
1 D R B B | (Graphical Design) :

WANE

VT System

) s EHJR: VBAT/GND/IGN

#Uh: DI, Al, PWM...(SEXEEEN)

J\&%: CAN, CANFD, LIN, Ethernet...

AAEREIEEN
R AR

B scidia M E i
(FEA//FEHAIR)

VVECTOR >
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HPC - Generic

IVI
ADAS
Generic

MProcessor or SoC
Hypervisor, POSIX-0S
AUTOSAR, ...

Service comm.

I Company Network = = C 1
T T e e e eem T !
M Gateway PC | Svre20a 3| [£vTe2048 3 £VT62048 3 £vT62048 3 |
PCI-E x4 : ?En‘ % % =‘§ :
IPC1 (Master) . I vector | yr7001a . N ’ " I
CAI‘Sue Pro ] I vroooe un
p— ' | |
@O optantim : !
e[ Option.Ethernet 1 g g 5553|5555 '
PCI-E x4 ' : = ] SN & & = :
]
. g gy gy gy gy S S
]
1
: Fe——————————F-——-F- ————f—————————— 1,
ETH . Bl ] =1 @ T 2 3
' | $vroz0a8 3| |SvTe2048 3| |$vTo2048 3 £vTe3068 3| |
PCl-Ex4 —— . : g g g é,: I
ﬂ | # # & Bl
F IPC2 (Slave) = m———__ | Vector EEEE )
h VT006
omo— CANoe Slave : I A I —
l-ln“m Active | Sss5s EEE 2 | Cthermet|
PCI-E x4 Sync Box : G 2225 :
T - @ =
I DUT
: H
— Fm——————————— e —— ey S —— ——1,
ETHSwitch ' ' | £ vT62048 3 <vT62048 3 SVT6306B 3| |
PCI-E x4 [ 1 - o o 2
i % % El I
HTH . | @ & & |
IPC3 (Slave) ; | vector EEEE
.ﬂ[u._u T CANoe Slave | | V9006 fEEz
1L . | - e o 5553 Ethernet
PCI-E x4 1 I I g824all
' | e cd |
o -
]
1
; Fm————————=—= e ————f——————— ————a
i | £vT62048 3 £vTe2048 3 Zvreaoss 3| |
PCI-E x4 ' | 2 5 2 - ol
| ! 3 i HIl
IPC4 (Slave) L — I\;’:;ég; b i e
oo CANoe Slave I e oo Ethernot
I nm'i-_i"lﬂ] : §Lic :_
cE ccEcCc a0 o =
itk I - zzz il
| |




HPC - ADAS-1

IVI
ADAS
Generic

- HProcessor or SoC

- Hypervisor, POSIX-0S
- AUTOSAR, ...

- Service comm.

20
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DYNA4 Visualization &|
Sensor Simulation

® Model & * Vehicle &
Scenat_'lo Environment
Authoring Simulation

DYNA4 Run

Scenario Editor
Remaining Bus
Simulation

@=
FMI,FDX,ASAM XIL I/o CAN FD, Ethernet
3I‘d Party Test Execution
Auglf:rting .“"""-"""

vTESTstudio CANoe m e ———— -1

Model & Runtime Application &
Scenario&HW Scenario Data export
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HPC — ADAS-2

VVECTOR >

IVI
ADAS
Generic - Video Replay SW CANoe
- WProcessor or SoC - Fast data storage/SSD (on separate PC) - Replay control
_ Lllllypervisor, POSIX-0S with video data (MF4) VP64/75XX - MFt?/BLFt(é:AN BUSIOQ)
- AUTOSAR, ... - (UTC) Time master (ReplayStation Image) == _ evtl. test cases
- Service comm. with VTSS ' .
.
NN AR AR AR
» Three synchronization approaches: '"]‘ oy & o w0000 - o o et I
- access
i PTP Sync/UTC* 10GbE (for Data) - video replay control
> Free runni ng & replay control via 1GbE @
» Tool time replay
> Time base is PTP b i E - :
> StreamProvider plays frames according = T AR .
. 1GbE (IF access & time sync)
MDF4 timestamps VX1161

> Presentation time = CANoe PTP time +
commissioning time + MDF frame time
stamp

» ECU time replay
> ECU outputs frame trigger signal
> frames sent on trigger

CAN

100/1000Base-T1 (optional)

* Absolutely referenced domain time (UTC) currently
required (is provided via VN64/75xx built-in GNSS
receiver)

FPDL3/ —
GMSL2
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HPC - IVI

IVI
ADAS
Generic

- MProcessor or SoC

- Hypervisor, POSIX-0OS
- AUTOSAR, ...

- Service comm.

LI O 7EHEABTIER

VVECTOR >

V) e ®» BHHE K AndroidEmulator Real BU
[ZCEM Home Analysis Simulation Test Diagnostics & XCP Environment Hardware Tools Layout ~ @
o i o s — el Avs
Yo e i o0 7~ ° o,
Test Setup Test Test Trace Test Setup Test Module
Configuration
Test Units Test Modules Conformance Tests
{s
Ik Test Set. T+ Battery. g
Trace Configuration Analysis Test
F = 0:00:03:21 ~
10:35
- gx
’ R 2023/6/21 Eﬁ



HiL Solutions for future testing

Backend

SW update
=-lel<=ne. | Data collect.
Diagnostics

- IT frameworks
- Services, PServices, libs
- Vehicle connector

23

CANoe/CANoed4SW
Analysis Simulation
Kernel
AN
[ |
Test
APIs Exe::tion
_C._ . Engine
O b 4
e v
Scenario:

» SUT cannot connect to the Internet,
i.e. non IP based protocols

Examples:
» BT/BTLE
» UWB

VVECTOR >

NMQTT HTTP

Scenario:

» CANoe can directly connect to the Internet/SUT
with IP based protocols

Examples:
» HTTP via OS TCP/IP stack
» MQTT via broker which is reachable in LAN/WAN
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Backend - V2X

SW update
=-lel<=ne. | Data collect.
Diagnostics

- IT frameworks
- Services, PServices, libs
- Vehicle connector

VVECTOR >

e Vehicle &
Model & Environment
Scenario

Authoring Simulation

DYNA4 Run

Remaining Bus
Simulation
Hardware
Control
Test _
Authoring Test Execution

VvTESTstudio

DYNA4 Studio
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DV/PV Testing

e BiEED ITEEFIThEE
[ A
CAN BERERE. FIRE/REREE. EIRE/
IREER BELFRME. EESTEE. BESAET/{EIE.
EHE I RBUREE B
RS 232/485
AN REGHS A/, EREA/ER. REREF
HiRBER RS 232/485 9& S ERERE, ﬁﬁiu%ﬂPEﬁﬁE"];‘}iﬁ% M
*E?u% &iiﬂkﬁl}%{%%\ ;
15 2 L /B A . SRR e/ B R/ U /)
HVACE MAR |REH REEETE. RERLRE ARRE
HERENER, MEERSERFS |
BEE/ER. BRER (IER, BE, EH=E
HVAC i1 2 AR %) | BEHEGN/EEIEE, ERER/EE/TER
E/hZEAE. RIPFREEEMNSEZERE
. . EERHE, B, X, £HIhE, K, I
it AN xms g, o
N AN FAERGE. BETRIE, RAEBRLIG
AR Bk B. REEREEE
DA BERE. RE. HHKOFEH. BEZ =ZEGHE
K ‘ CRE. HKOEN, EEEEE FIEE.
RAREL N=] Al sk =
RS 232/485 ;nfﬁ HEKAEN, EEKMFE, RBEER
B RS 232/485 FRESEE, ERNEERIENERSE ;
USB IERETEEE A A A . NEiEs.
KRR ZOOMIfRE. STOPIfRE. FUIERE. HEEARE
AR THhEE ;

]
|
=

by

ﬁ z

= . '
DC Power

HVAC Power

HVAC Load

Digital
Power Meter
Thevrt

Environment
Chamber
RIE

Water
Cooling System
Kt Btx

] T Data

o G

Inductive Load
Lo

. Oscllloscopes
AR A

Environment/Duration Test |
BB A RS |
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Agenda
1. How does HiL cover Automotive Trends?
2. HiL Solutions for future testing
3. Network Conformance Test HIL
4. Vector Open HiL Test Environment
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Conformance Testing

Physical Layer
» Bus output voltage/Bit Time
» Rising and Falling edges time

» Capacity and Resistance
characteristics

» Bus failure behavior

Data Link Layer

» ID/DLC According to [CMX]
» Extended Data Frames check
» Remote Frames check

Interaction Layer

» Cyclic Transmission

» Fast Cycle of Periodic and If Active
Messages

Network Management

» OSEK NM

» AUTOSAR NM/PN

» Others(e.g. NM High)

Electrical testing
» Over/Under voltage
» Ground shift tolerance

ECU -
(without I/0)  ©

BAT

GND
IGN

Conformance Tests for CAN/CAN FD/CAN XL

(Partial)
Remaining
Network

Dit sti
Simulation Canostc

- Comm.

-

Network protocol (e.g. CAN FD) Control
ontro

+
Oscilloscope Reporting

Disturbance

Power
Supply

VECTOR >

Diagnostic Testing

» Protocol Testing

» Diagnostic Message Flow
> Addressing and timing

» Diagnostic Protocol Format

> Valid, Combined and Invalid Requests

> Response (single, none, multiple)
» Data Type Checks
» Sessions and Security Levels

> Session and security state transitions

» Software Download testing
> Valid Flashing

> Cancel data transfer (stop transmission or

clamp reset)

» Application testing

» Diagnostic Parameters
> Passive parameter validation

> Active control of I/Os to validate diagnostic

parameter content

» Fault Memory
> Provoke network signal failures

> Provoke hardware failures using the I/0Os
> Any other failures using user scripts



Example: CAN/CAN FD/CAN XL Conformance Test Bench

CANoe(normu\op. mode) LOgICC1| V|eW

Test Design

vTESTstudio

Remote control via

nalog/R5232

VT Modules

Programmable DC

CANoe User PC + Server
e
|
o= il
Remaining SCOPE Test Execution
Bus
Simulation
B ] Test e
ECU ECU m R II e
ECU '
EtherCAT

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

C
wn N
gy . of — ot mmmtehicleBus
S VRIS le CAN(J1939)

PS6403E-034

» CANoe
» Control + Reporting
» Remaining Bus Simulation

» Diagnostic Communication
28

i
000080000000 80008 v

0000000000000000

F
muni
® se 00 00 o v

Power Supply

g mmm N

4-Quadrant
Power Supply

W )

Power Supply

» VTESTstudio
» Test library

» Power Supply

» Oscilloscope

» Disturbance

16U —

VECTOR >
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Network Conformance Test HIL VECTOR >
Conformance Tests for Automotive Ethernet

ISO/0OSI Layer

. SOME/IPETS
P SOME/IP Server

Automotive
Protocols

TCP

nsport DHCPVA4

TCP/IP Protocol UbP
Family IPva
twork ICMPv4

Address Resolution

Address Learning

ta Link General
Automotive VLAN
Ethernet
: PMA
ysical

Interoperability




Layer 1

Layer 2

Layer 3

Layer 4

Layer 7

30

OPEN Alliance ECU Test Specification for Automotive Ethernet

>
>
>
>

CANoe Option Ethernet supports TC8 test specification
The configuration does not require extra licensing

A simulation of the DUT (Golden Device) is included
Source code with vTESTstudio for free

OPEN Alliance Automotive
Ethernet ECU Test
Specification Layer 3-7

TC8 ECU Test

-_— T

ALLIANCE

- Physical Layer

TC8 Switch Tests
ARP

ICMPv4
~ IPv4
Dynamic IPv4 Link Local Address

N S

UDP
TCP

DHCPv4
— SOME/IP Server
SOME/IP ETS

\(\Q\iﬂﬁ

VECTOR >

nmEL

[ |EQDHCP Testcal
[ IEB ICHP Testea
D%IPM Testcal

E% ICMP_Testcases
E DHCP_Testrases
E IPv4_Testrases
E% UDP_Testcases

v

Fal SOMEIP Server Tests
v gl SOMEIP ETS Tests

SOMEIP_ETS_005

i Hey-28-
Title _Verdick Runtime | Test Unit |
H 1 3 b4
[W] 3 Test Configur T Project View SOMEIP_Testtablewvtt X
D%*’-&RF Testcas [‘r'.] TC8_Fthernet_Test_Suite Test Execution Tree Command Caption
ED ARP_Testcases v | TestTree A | v gl TestFixture SOMETP ETS Tests -

= Fixture Preparation
w = Test Case

+ = Preparation

Fixture Preparation
SOMEIP_ETS_005

Preparation

[+ DeprecatedTest.

.. HideDeprecatedTests Ing

» Configuration

* Simulation

Analyses

Test automation

[ BB UDP Testcas «* SOVEIP_ETs 007 i [nit TestCase InitTestCase (testCaseName=SOMEL Signature: Lo InitTestCase(Stri
E% IPv4_Autoconfig_Test... & SOMETP_ETS_00& EARE 2 = : cRFL
[ JESTCP Testcas § / Call InitTestCase / ‘
(] [", TCP_Testrases = SOMEIP_ETS_009 (testCaseMame=SOMEIP_ETS_00S, testCaseName: SOMEIP_ETS_005
v, [v/|Ep SOME/TP Tes|  Efy SOMEIP_Testcases = SOMEIP_ETS_019 testCaseNumber=373,
Y g o - i / stubFunctionRequired=kTrue) testCaseNumber: 379
| SOMEIP Sd Y GeneralTestParame... = SOMEIP_ETS_021 u{
Ern‘i SOMEIPTestLib.can 5 SOMEIP_ETS_D22 / #r Stub_StartSomelp... Stub_StartSomelpService (servigfld... stubFunctionRequired: [+~ kTrue
Vel SOMETP ET [§) SOMEIP_Parameter... 2 SOMEIP_ETS_027 / Cal Stub_StartSomelpSenice/ Caption: InitTestCase (testCas...
. (serviceld=Somelp_ETS_Serviceld, £ u
= SOMEIP & SOMEIP _Testtable.vtt % SOMEIP_ETS_D28 / numInstances=1) /
= SOMEIP Ep Layer2 Testcases (una... ¥ SOMEIP_ETS_029 £ WaitForETSServic... WaitForETSServiceStatygUp (tmeout. ..
= SOMETP «= SOMETP_ETS_030 h / Call WaitForETSServicpStatusUp
V2 SOMEPP_ETS 031 : (timeoutMs =Par amLyiaummaMs;-
= SOMETP ¥3 SOMEIP_ETS 032 vlé = e it 500 ms /
s soMETPL — i Wait for 500 me,
= SOMEIP_ETS_007 (/] / 0.013s /’W
= SOMEIP_ETS_008 / 0. 000s 4
. ' / /. .
< SOMEIP_ETS_ 019 q 7/ /
< SOMEIP_ETS_021 [ /
% SOMEIP_ETS_022 [ °
£ SOMEIP_ETS_027 q B
= SOMETP_ETS_028 q S - Testdesign
.
< SOMETP_ETS_028 [ + . A
: ? . Variant handiing Device under Test
£ SOMEIP_ETS_030 q = (DUT)
= SOMETP_ETS_031 q m * Test coverage
'—
Variant ﬁ’oper‘ties profile: [Default] B >
Nafne Value Dg|
TCPriority MAY Ing
IPVersion IPv4 Ing

CANoe RT
Ethernet

1}
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EV Testing HIL

>

Electrical Tests incl. fault injection on
charging connector pins

Simulation of the complete charging behavior
of the EVSE

Analysis + Modification of SCC communication
(Ethernet or CAN)

Conformance / Interoperability EV Tests
» Test cases from DIN 70122, ISO 15118-4/-5

» Test cases from GB/T 34658

» Self-developed test cases for CHAdeMO

VECTOR >
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EVSE Testing HIL

» Electrical Tests incl. fault injection on
charging connector pins

» Simulation of the complete charging behavior
of the EV

» Analysis + modification of SCC communication
(Ethernet or CAN)

» Conformance / Interoperability Tests

>

vV v v VY

CCS: ISO 15118-4/-5
(AC, DC, EIM, PnC)

GB/T 34658

IEC 61851-1/-23"

CHAdeMO *

More test cases for DIN 70122 *

* Planned

VECTOR >

W E~FAHRZE | GE
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Agenda
1. How does HiL cover Automotive Trends?
2. HiL Solutions for future testing
3. Network Conformance Test HIL
4, Vector Open HiL Test Environment
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CANoe + VvTESTstudio + VT System + DYNA4

Test Management (DOORS NG/RQM, Polarion, ...)

Test Planning | Test Result Analysis

ReqlF Exp.
ReqlF Traceability Matrix Test Report

Design (models, test scripts, ...)

Vector Tools Trroot

; . . Integration
Simulation & Test Execution

CANoe/CANoe4SW or
VVIRTUALtarget/CANoe4Server FDX
.NET DLL

Direct ASAM
XMLRPC, .. Integration -- XIL API 'NET PLL

GUI Testing Tools HW / SW

froalo o Vector VT XIL API

roglogic [|testPlant —

Squish | eggPlant IR System EtherCAT. Other 3rd-party
Interfaces HIL System

Ethernet (VNC RDP), ...

Test Design
vTESTstudio

VECTOR >

Additional
Models

DYNA4

Matlab‘
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For more information about Vector
and our products please visit

WWW.vector.com

Author:
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