vector”

3.1.1 Test CaselD-492237BA: Valid_Request WDBI_HardwareVersion Write: Failed

Send a valid WDBI request. The successful execution is verified using the corresponding RDBI service

Comments

Date Author Description Classification Action DiVa
ECU - delete
Issue edit

15.04.2013 VECTOR The DID is not implemented yet

15:11:17
Test Case begin: 2013-04-15 14:36:39 (logging timestamp 4.882240)
-04-15 14:36:55 (logging timestamp 5 092240)

Test Case end: 2013
Test Case Sequence

show All Hide All g - -

4.00 === ored datz of this test case- (HardwareVersion_Read) -

e g Te:ta?: - # Read out stored data in OLESs h

4.885240 e c.out S = —

4.912232 Read1 @ Positive -

‘ writed ®
4914230
4.042232 -

»» ECU Testing Solution

Vv8.5.013 | 2015-09-22
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vector
> ) What do I need for Testing an ECU?

Remaining ECUs

S L

@ _/.—




vector’
> ) What should be tested for ECU?

» Application Layer Test » Communication Test
» Functionality logic test i
y log [ A , » Physical Layer

> Working mode CAN/LIN Bus output voltage level

\%

> Control behavior > DUT Ground shift tolerance

\%

Electric capacity and resistance characteristics

» Diagnostic functionality test(DTCs) » Data Link Layer
> Bit timing parameters
> DLC check
> Electrical Test Diagnostic Application > CYC|€‘ time check
> Over voltage or Under voltage test >

>  Starting profile » Interaction Layer

S > Message transmission(e.g. Periodic/on event/if active)
Diagnostic Protocol

> Default value check

0x19 02 FF

0x59 02 ..

» System Integration Test : » Network Management Test
> ECUs Interaction Behaviors Transport Protocol > Establish ring
> .. > Bus sleep & wake up

> Loss of node in a running network test
» Diagnostic Protocol Test
> P2,P2%*

>




Testing Overview VeCtor
>) Overview Vector Test Solution

VTESTstudio CANoe : VT Modules : Bus Interfaces
» Test programming » Realtime execution of
(CAPL, C#) tests
» Table based test e » Access to SUT via
design \ . 1/0s,

» Graphical test

design (diagrams) > bus systems and

o otocols
» Definition of > P .
parameters & (diagnostics, XCP, ...)
curves > Debug Interface
» Detailed automatic test
reporting
Project Management
Test Data Management (Collaboration & Versioning)
S
VvTESTcenter
» Management of testing projects: Planning & » Bidirectional traceability
Tracking

» Review & rework

» Configuration management of test data » Import of test exec. reports

> Team collaboration by multi-user support » High-level analysis of test results and

» Requirements and test engineering trends
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Testing Design: vTESTstudio
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Summary




HIL Test Bench: CANoe + VT System vector
4B Served SUT Interfaces, Served Interfaces of HIL test bench

Real-time Test Sequencer: A N Behavior models:
VvTESTstudio TestUnits; C oe + CAPL/C#

Test Modules HIL Test Bench * MAlLagy

(D)COM Simulink

Bus systems: CAN, FlexRay,
Ethernet, LIN, MOST, K-Line
NM: AUTOSAR, OSEK, OEM specific

IL: OEM specific

XCP: over CAN, IP, FlexRay

Higher Layer Protocols: 11939, ..

EtherCAT®
XIL API

o / VT System
11001101 SUT 11001101 I0s:

Digital, Analog, PWM,
custom

ASAM XIL API,

for stimulation,
FDX System Under Test Measurement, power [ ca Gortrol
fault injection) supply e Xt. devices:
Ethernet,
Power Supply GPIB, LXI,
Bus systems RS232,
I0s Pilot voltage FDX,

DLL-Interface

Environment
models

Controllable Arbitrary Meters
Power Supply Devices
Mathematic

Other HIL Systems Analysis Models Test Environment
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> VT System - A Modular System

o Phoenix connectors
Relays for switching for test harness
and fault injection

48

Plugs for manual
measurement

| B +:Za 1

\

(((((

Status LEDs for
each channe

s ‘T‘"‘i:‘?.“‘.“.‘?.‘:‘sﬁ?;‘?‘;‘.‘.‘ﬁ,‘:

™~

Backplane connector
(control, supply power)

Signal conditioning

Modules for 19” racks



Load Module Stimulation Modules General Purpose Modules Extension Module
VT1004A(FPGA) analog VT2004A(FPGA) analog VT2816(FPGA) VT7900
digital VT2516A(FPGA) digital VT2848(FPGA)
Relais VT2820

Real-Time Modules Network Interface Module Power Module Backplanes & Chassis
ATOM VT6010 VT6104 VT7001A VT8006
Core™ i7 VT6051A VT6204 VT8012
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>) Open Environment CANoe
VN1640A

Analysis Simulation

Application Layer

Logging Test Support
MATLAB/Simulink® MATLAB/Simulink®
Applicati L P |
Graphical Signal Representation ppiica |on. anguages / Panels
Signal Based
Application Language

ASCII ]

User defined Panels Interaction Layer (OEM Specific) Wait Functionality VN1630A VN1610/VN1611
Binary Test Execution Control

Diagnostics / TP / NM Layer

Application Language
Layer Specific (OEM Specific)

Protocol Observers

[Standard Formatd .
Report Generation

e.g. MDF
Communication Layer
Application Language /
Trace / Scope Generators
Frame Based
Hardware Layer
CAN FD CAN LIN MOST FlexRay Ethernet K-Line others 1/0 Test HW

VN5610

CANoe.SCOPE. CANoe.XCP., CANoe.AMD. CANoe.DiVa......
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> ) Fully CANoe Integration R — (=] )
Lonfig ~ | Module - | Adapt to Connected HW...
. . . =- Power VT1004: Load and Measurement Module (Channel 3)
» Graphical user interface to control all VT module settings o minal1 [
- Terminal 30 Left side low beam light. i
H H H H H - PowerSupplylnt -
» Relay switching apply directly on the schematic + code generation rowarsamyt | [Vaues |Comsiranis]
- PowerSupply2
. . - Lights1 A Marme Integration Time Cydle Time
» Display current state, settings and measurement values " HghBeamLek ma  oms [=] 0oms [=]
p __ _ — = ighaml-rt [F]  Avgl2Bus 128us 100ms El
= I oo
T System Ubersicht Interaktiver Schaltplan |Msch||:|55e| - Lights2 Ma M/A 100ms El
[=+ VT System - = o - al - ParkingLight Left Min MNfA 100ms El
5 Netwark A= E @ =9 Ea”‘;ﬂ-'iﬂmmgm ] NumHigh N/A 100ms  [+]
- Network_Ch1 Kanalfunktionen - rog _Q = Fl NumLow /A 100ms El
- Network_Ch2 Allgemein - FogLight Right
- Netwark_Ch3 F5 5§ 9 - Sensors [[]  PwmDC /A 100ms  [+|
- Network_Ch4 E § g E Meas. Mode Unfilter. + i.... | inht Sensar = " o nLin 10nme 1
21 Load o= = Impedanz Hoch = | B VT System Contral - VT System Offine R— (E=SEeE ==
::::::E:; o =o ‘ ‘ | | Reset Min/Max Ausfiihren| = QI E )
- Load_Ch3 1 ] Spannungsmessung
Load_Ch4 oA C 0000y
- Current 0.000V
2 Stimulus =S = urren | V71004 |
- Stimulus_Ch1 . PWM-Messung
- Stimulus_Ch2 z Mezs. Duration 10s Chi_Probet
- Stimulus_Ch3 - —— i —ECUta
- Stimu\usfch‘} Threshold |2} B ;j;:
- Digital 1 > = [ZH- Eum
- Digital_Ch1 j>* %} . el s
- Digital_Ch2 o iz Ll e Chi_FrobeE » :jz
- Digital_Ch3 rgndle=ts e A 0.000v Ch2_Frobes. | ecum
- Digital_Ch# . 0.000V
- Digital_Ch5 ——
Digital_Ché = | Interne Last 0
Digital_Ch7 =50 11 Load Mode Inactive = N [r—
- Digital_Ch8 -0 O Timeout 00s — ) - Orlesd
- Digital_Ch3 = Ch3_Probed . = Oslowaze
- Digital_Ch10 o 1 Current LoA Sy i
- Digital_Ch11 Resistance 100000 g [Bh- ostosn
- Digital_Ch12 - P - Orgload
- Digital_Ch13 Codeeneging - L ontamie
- Digital_Ch14 By u |9 Sprache: CAPL - BE @ -
i g\gli;:_g:i: Baysvar::VIS::Load Ch2::RelayShortCircuit = 07 - e .C; =
- D aysvar::VIS::Load_Ch2.SetLoadMode (1) ; 7] = e o
=+ GPAnalog Bayavar 5::Load_Ch2::IntLoadCurrent = 3.2; = e z [ :::;
- GPAnalog_. Bayavar S::Load_Ch2::Relaylntloadh = 1; e O g Bl ouoa2
GPA”E:W—' @aysvar::VIS::Load Ch2::RelayIntloadB = 1; e 2= 0 O ot poeet e
GPAnalog_. i d
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(33 CANoe.SCOPE
» Decode/analysis of bus voltage signals: CAN, CAN-FD, FlexRay, LIN

» External triggering via sync line of bus interface

» Typical use cases: protocol error analysis, automated physical layer tests

T =By sopetortmt =

D5 G F K Snde R[4 QR BB ER T -
oo o e m am um  wm| ee e em e b i oy (18], i 55| I8 ] it 0 R | | X2 ¥ 2o
=Y ER Scopes <y ScopeChannel 1 [LIN1=>4, T=>D] : H Brrors : ; ;
10 Scope 0 (R=CANL_ n 1 T =10 mlini S8 Frames : : - : :
1k o Frame (0. WHH H]' ( ’»—WW TWW [ W ( H [ ‘T H‘[ [ F‘ﬂ r” W. ,W FM [ e e D 0 i LT ! ! Response grror frame 1D 0xi0 (frmfirrorControll)
L 1 | L I Rl | _—"{ | | | | EI@ ETF Enois H | | |
- r 1 ‘ ’ H‘ ‘ shabd ilidlm ‘ r iy 4 Resporse enor e 1D D34 o
| | 1] BIE WA | |5 | L -8 Enors -
i i ;
U U LA LA R U R ROV TEJR U ™ R s oo
E-) Netnork Management
S - R A - L P N B . % Wakeup Signal
L1 Anr ] Wil [ ] CAMA 1N 4 SleepFrame
i [ I ERERImIA T MBI 1] il
| [ [ ‘ [T i (131509 1] [
CAN Frame Toc0c123
\ LA ISRl [ | | || ‘ e R e L1
| 1
A A A R0 A e A T
Time /7 Event Type [ Field Duration Data «Channel 10 Event Name Capture ID e
010145+ DataByte 7 16.00 us (8.00 bs) o Time I HeaerByles ByshResp  Resp.Bytes SyncBresk  SyncDel  Header Durafion  Resp. Durstion
L401510 Detadrted 10.00 5 (5,00 ) L 1717208 18 5508 4 TF FEFF A4 @ous  M2us  200ms 2341 ns
001528 CRCFeld 34.00 us (17,00 bis) = K
G011 ACKFeld 4,00 s (2,00 bis) E i 7smig 10 5550 2 Foac Wouws  fi2us 200ms 1588 ns
odotses  EOF 14.00us (700 ) i " imaese 11 st 3 FCICBS WMo  t2us  200ms 1588 ns
s = e i
Capture running .| Acq [ms]: 10.00 | Past [ms]: .00 Post [%]: 50 | Min. samples per bit: 10 nnection established 17178188 12 5592 5 00 3C FF 84 AC 930us 112us  209ms 3153ms e |
@ % . 7 % Sege @ (m]a-R® @ Bl Bl @ n e R
» o
(8
~ o e /e r— e e 0 e e e
J— PR e 363008 a85.0B08) 0000000900000000 ., Fessar A “ caesenEs 23 "
000000900000000 1+ PeRayA . . ~
Cocna0000000000... Pesteria y H
B ia . W5 YehhccsbBs ... 4
2000.000000.00.00.00.. PR32 MORSAL Ve AR 4.

e rumming ..



file:///C:/Users/vcshkfn/Desktop/TestReport/ScopeBitAnalysisCAN_report.html
file:///C:/Users/vcshkfn/Desktop/TestReport/ScopeBitAnalysisCAN_report.html
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(2 CANSstress

» Disturb on CAN protocol level(Digital) — Bit level & BTL(Bit Timing Logic=tq) cycles
1 bit

Bus-off Test Sample Point Test

» Disturb on CAN physical level(Analog)

a1 A2
— —
R'H _OV REH
b Dé
Ry {in Ohrn): :l CAN 4';}5_’\—0%_ Bew (in Ohm): |0 :‘
H
— ) —
RHL%’ CHL%
Eu (in Ohrm): :l = Cw (in pFy: 0 :‘
|; é =0

R, (in Ohrm): :l - Fo (in Ohm): |” :‘
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>h Test Run with CANoe

» Possibility to observe and analyze a test during the test run in the Test Trace Window
» Detailed information about executed test cases and test steps
» Automatic Report Generation

) Door Control Unit == Time Caption Verdict
5 B | <searcn> xv & AR S E@E-E B | FEE 16300708 Test group 'Static requirements’ started... Report: Simple Test Module
Caption verdict ll Runtime Test Unit | 18.300708  Test case Lock statically’ started. .
IEE Door Control Uit ® 5, Function Tests - @ 16.300708  Set Velodty = 0 [Initislize signals of central ... pass [ Testpassed |
[ Central locking system test (] 102" || |l 4 Diagnostics e 16.300708  set CrashDetected = 0 [Initialize signals of .. pass
Test static requirements of the door control unit @ § 1510 %, Failure Tests e 16.300708 SetLockRequest =idle [Initialize signals of .. fail General Test Information
| Lock stafically @ J 226 e 16.300708  ywait 100 ms [Walt for system to swing in]
] Unlock statically ] 2200 e 16.300708  Check LockState == Locked [Check dooris... pass Test Engineer
| Crash detection while engine is off and not moving (7] 1.700s 16.300708  check LockRequest == idle [Check door is.... pass Windows Login Name: Stefankrs
- Crash deection vtz mm_is ”?wm_ . 2 000 16.300708 Set LockRequest = Request_lock [Request ... pass Test Setup
| Crsh detectien whie engine s o ing EnaineCn=0 velociy=41) @ f 200 - e 16.300708  wait for 500ms [Request to lock the car... Version CANoe MOST 5144 (SP2)
| Crash detection while engine is moving (engineOn=0velocity=60) 0 2.000s | f - -
] Crash detection whie engine is moving (engineOn=1 velocity=41) e 2 - ° 16300708 CheckLockState == Locked [Request to.. fail Ez::%ﬁ:z;‘cuwm i\;?gﬁﬁ;ﬁﬂiﬁ;:Revn;gjnﬁf\gpﬂemﬂTem ofg
| Crash detection while engine is maving (engineOn=1.velocity=60) (] 2500 -ll” 15,300708 St background check active [Check node .. pass Wmdgws Compute’l‘lame KR3E00PCE Fomne
[, Test velocity dependent requirements of the door cortrol unit @ § s - @ 15,300708 Call CAPL function [AccelerateToVelocity] pass
| Lock by increasing velocity & § 1130 - @  16,300708 Call CAPL function [AccelerateToVelodity] pass Test Overview
| Check no unlock when slowing down (] 7.700s ll_ 16.300708 Stop background check [Check node 'SUT'... pass
| Apply crash with different velocities @ § 1200 (7] 16.300708 Test case 'Lock statically' failed. fail Ezt Zsi‘n' Eggzg” E 12;‘2 gj ::Egg:gg : 22::2:: ig ;;gg;
| Test locking behavior dependent on velocity and crash detection 0 6.250s -4 | 15300708 Testsequence Window tests' started... h B o .
=, Corfot doss 6 o & 16300708 Wait 100 ms [Wait 100 ms] Statistics
= D‘agm?tics ) 9§ oz -] 16.300708 Test case Test window functions’ started... &ﬁ:;’?;f? = ; e
2| Abiguous request Ky pKeyDown wih enghne of s 9 _D.T = L e 16300708  Set Velocty = 0 [Initialize signals] Fﬁii Mot sxecuted test cases 0 0%ofalltest cases
Name / Value Type Depends on ..o 18.300708  set CrashDetected = 0 [Initialize signals] pass Test cases passed
overag Ful } M .o 16.300708  \aijt 100 ms [Wait for system to swing in] Test cases failed 0  0%of executed test cases
Region us Integer [US, Europe, Asia, ...] none e 18.300708 Check LockState == Locked [Check doar is ... pass Test Case Results
e 16.300708  chegy LockRequest == idle [Chedk door is... pass 1« 1 fEE
| 16.300708  Test case Test window functions’ passed. pass 2 u-
00.01:02 e 16.300708  wait 100 ms [Wait for system to swing in] )
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>) Data Logger

» GL1000 Family
» Compact fleet logger for 2 CAN, 2 LIN and I/Os

» GL1010 as waterproof IP65 variant

» GL2000
» Handy fleet logger for 4 CAN, 2 LIN and I/Os

» Fast wake-up to record the first message

» Slim and cost-efficient GPS receiver

» GL3000/GL4000 Family

» Flexibly expandable multi bus fleet logger for
9 CAN, 2 LIN, 2 FlexRay, 1 MOST150 and I/0Os

2 independent logging memories for separate configuration

» High storage capacities on CF card, SSD or external USB hard disk
» Wireless data exchange via WiFi
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Testing Overview

HIL Test Bench: CANoe + VT System
» Testing Design: vTESTstudio

Test Data Management: vTESTcenter

Testing Engineering Services

Summary
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> ) Comfortable Design of Automated Test Sequences for Embedded Systems

» Vector VTESTstudio is a test design environment that enables the user

» to simplify test design by combining different programming languages and graphical
notations in one integrated design environment

» to efficiently increase test coverage by specific test design features

» to define and reuse test cases for and across product lines by supporting parameters, ECU
variants and test variants

» to track test coverage from system requirements to test reports

m

TestParameters.vparam
Utilities.can | %
12 Fexport testfunction Accelerate (Eloat targetSpeed) i )
p Region
float currentSpeed; .
%, Name: us Europe Asia
10 MaxReactionTime 500 600 500
- x
TestStep ("Spe=d Chang TestExeation Tree Command Caption B 120 Tolerance 1 10.2 15.1 14.8
currentspesd = SVERI{ Ly rogmie. TestTree
if (cargecSpeed > cul e rectonaic e | »> T e wit 140 Tolerance2 79.9 80.0 80.0
i
sccetlerae ] Lodk statically ] Test Case Lock statically
] Unlock statically o
Speed Ch & Crash detecton while angine. ol S M
@sysvar::SystemUnd s Set EngineRunning=0, Ve
oy ees e, 4 Crash detection whie engine... | | | oy ooms TestC
dgy{ FiSysTenln (51 Test velogty dependent require... I estCoverage
cestiassForTines 2 ok bynseasg oty - Stae Change Recuest oloc the car %, Name smoke ful
] Chedk no uriock nhen sowin...
currentSpeed = § Set LodRequest=Requeg
} while (targetSpe 4o Aply crash with dfferent ve... e State Change  Request to lock the car ( £ .
@sysvar: : SyscenUnd Crash detection uhn <& s .o SetErgneRunming=1, L 10 Temperaturelist
. ] Testlocking behavior depen, P dcoinairieis
: £ Disgrostics o
else if (targetSpeed =] QA " _— o set Resetall signals [0] 10 10
P 7] Ambiguous request KeyUpK. SetEngineRunning=0,
TestStep("Speed Ch 2o Wait 00ms 1 [1] s0 20
& are Wait for 500 ms
@sysvar::Systenlnds 1 Test Case Ulock statically ValueCurves.vwf [2] 70 40
@sysvar: : SystemUnd: [ Comment The folloning test cases |
do { o Test Case: Cras,., Crash detection whie eny ~, [3] 50
testWaitForTimeo Call CrashDetection (engi
currentSpeed = £} Functons Y Test Case: Cras... Crash detection whik eng [4 70
} while (targetSpe Call CrashDetection {engi
Bsyavar: : Systenlndq [ TestSequence Defiitons »> Testvelocily dependent requirements of [5] 75
aq 3 /| Test Case Definitions
2o | TessStep("Spesd Chand B Function Defintions (i [rest Case Lock by in
N fi Resetsignals 4 ResetSignals  Initialize all signals
. CallResetSignals
< = State Change  Ensure it state Urloc)
Set LodkRequest=Requeg
Lodtate=cUniocke
e set Startengie
SetEngineRumming=1

o

O

| ' | ' | ' | ' | ' | ' | ' | ' | ' |
0 1000 2000 3000 4000 5000 6000 7000 8000 8325




Testing Design: VTESTstudio VeCtor
Schematic Overview: VTESTstudio and CANoe

7] - Centrall

Fle Edit View Project Buld Tools Window Help

e I N R N N N

Project View * X lockingTestlibrary.cs | - x || Symbols Rx

ERELEXTOVR LK)

R S
i Perameterbrary public class LackingTestLibrary .
LR TestParameters, vparam { - & Build Load
1R vanantspectossraneters.. P —— Flowplay detais o

# i v —mn | »
B LodingSystemTester.utt €0 /* Teste che locking behavior on crash detecticn. &~ S A
@) LockingTestibrary.cs =r ’ / i ArtiTheftSystemAcive
¢ [Expore] f CrashDetected

{3 Utiities.can " -
[TestCase ("Crash detection' EngineRunning

20| public static void 3 KeyDown
B FolurcTesis g ¢ Test Editors ! Keylp
i) Sémb‘ﬁ FW&: 2 Report . AddExtern: b noving”, "preev ; LockRequest =
=HER ParameterLibrary 23 H £ H LockState
[ TestParameters.vparam o /7 Tmitialize sif Test Table Editor : Veooy q
2 vorintSpescbaraneters. | 25| Repoet.Testorem . . A Wndowbaton Test Units
26|  ResecleckingTest Test Diagram Editor i WncowPoston
27 =) I Messages .
- 7 set toek stac C#/CAPL Editor 9 CertalokrgSysansy Code Test Units

Report.TestStep(
E R B R
neineRumning. ¥a Parameter Editor
Velocity.Value =

LockRequest.Valus

Execution.Wait (1] Stimulation Curve
/7 simulate cras! Editor Interface Functions ~rx Test
Report.TestStep (Toimulate crasn...m): Group by | Nene - Automation

CrashDetected.Value = 1;
Execution.Wait (CrashDetectionWaitingTime.GetValue (}):

Project - Parameters

View

Explorer

es A%
Tgh ECUParameters <C:\Mylbs\ECLP. .
T Math <C:\MyLbs\Math>

T Lb_A1 <C:WyLbs\ib_A>

{3 CAPLTestCaselibrary.can

Name
£, ChedDoors

i /7 Check lock state is unlocked fx. CheckEngine
1@ signalGenerators.cs N .
o8 i Report .TestStep ("Check expected lock state to be unlocked.”): Y CrashDetecton
o Uties.cs 42 i (TnrkStars Valme '= TackSrare.lnlncked) TNl serstma
gl il v |[fs serstmus P o
£ Slowbown w >
|Output x|
Build of test unit 'FunctionTests' started... a
A a Compiling file *TestParameters.vparam’ in test unit 'FunctionTests’ 3
Libraries Compilation succeeded -- @ errors, @ warnings a Interface
v' Compiling file *variantSpecificParameters.vparam’ in test unit *FunctionTests® .
iew Compilation succeeded -- @ errors, @ warnings Function
Compiling file 'LockingSystemTester.vtt' in test unit 'FunctionTests'
Compilation succeeded —- @ errors, 8 warnings i Explorer
= m =
9 ibrares | Gy Home Directory | | 2% ouput [ Find Resuts |

Alltest units were built successfully.

r/w r/w r/w r/w Csc;mrg(())ln
Databases:

dbc, fibex,
. . arxml,
Stimulation Test Tables, C#, Parameter cdd, odx, Test

Curves Diagrams CAPL Files azl, .. Reports




VTESTstudio: Test Table Editor

Test Table Editor:

» Easily define
test sequences
without
programming
knowledge

» Comfortable
support of test
step
parameterizati
on by drag &
drop

» Direct calls to
CAPL, and C#
test cases and
functions
possible

vector’

Main.vtt* |

Test Execution Tree
E-F2, Test Tree

EIE'_‘ Static requirements
- | Lock statically
- 7t StaticOpenClose {open=1, ...
-y StaticOpenClose (open=0, ...
- | Unlock statically
- efnd Check requestresponse timing
- e+ Crash detection while engin...
- | Lock by velocity
EIE'_‘ Velocity dependent requirements

| Lock by increasing velodity

| Chedk no unlock when slowi...
| Apply crash while engineis ...
| Apply crash when engine is ...

= kR R

Crash while engine is on
=, Additional requirements of the ...

| apply crash with different v...

Functions

4| Test Sequence Definitions
| Test Case Definitions
LE StaticOpenClose

----- i Test Function Definitions

Command

=@ State Change
=% State Change
Lo sat

- Test Case: Stati...
- werp Test Case: Stati...
=] TestCase

Lo et

=@ \Wait

=@ State Change
=@ State Change
=@ Set
Lesbo Wait
i, TE5t Caze: Req...
et Test Case: Cras...
[+ TestCase
E+ME For Each
L@ State Ch...
E—J + | Test Case
Lebe Set

=2 Wait
=@ State Change
=@ State Change

f Accelerate

Caption

Initialize signals of Windows system

500 ms

Request to lock the car. Let's see if the car ...
Request to lock the car. Let's see if the car ...
Reset all signals

StaticOpenClose {open=1, windowMation=...
StaticOpenClose (open=0, windowMotion=...
Unlock statically

Initialize all signals

500 ms

Request to unlock the car. Lets seeifthe ...
Request to unlock the car. Lets seeif the c...
Reset all signals

500 ms

Check request/respanse timing

Crash detection while engine is off

m

Stimulation
Set:
Set:
Set:
Set:
Set:

Wait:

Expected
Check:
Chedk:
Chedk:

Resaf fime:

Lock by velodty| CAN::SUT_Driver:WindowControl:KeyDown

For each testve] CAN signal (comfort.dbc)

Velodty=testVector. Velodty, CrashDetecte...

Velocity dependent requiremenis

Lock by increasing velodity

Initialize all signals

500 ms

Initialize all input signals

Start Engine

Accelerate to velocity lower than the lock-v...
500 ms

Velodity = 0
CrashDetected = 0
LockRequest = D>' Request_lock
EngineRunning = i}
500 ms
LockState == [~ Locked
KeyUp = 0
do|
Recently Used L
Sy e car will be lock...

& EnvEmorinWindowApplication
/& EnvEmorKeyUpAndDownErmor
"R EmorinWindow Application
KeyDown
% KeyUpAndDown Emor
Window Motion
Window Position
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> ) VTESTstudio: Test Diagram Editor

LockingSystemTester.vtsd * X
> Test sequence e 5
diagram for an G @
{i\ SEENIZITTIEEE itizlize signals:
C I ea r a n d O Check e unlocted - S.]E‘rr‘v;;wl:;;i_r;é“systa'n and
CO n CI S e n\“ Transition Chack Ir'm'aﬁzanor bfste = Un-lm::.kedj
representation $ e
» Direct calls to g Dedsir ek, [t e
CAPL a nd C# Decision Variart -" oc!
@ Fndize
te St Ca Se S a n d % Setup Nao manuzl unlock Lock manually =
fU n Ctl ons = Cleanup
possible tE Whie Loop
m: For Loap ‘ Increase velooity (v == Lock\Velocity)
» Test coverage [E Focachloop
easily to be Documertation -
rev | ewe d El ook ma Decrease velocity < LockVelosity
..
» Easy reuse of _—— e e

test sequence
parts

BehaviorWhenEngineOff BehaviorWhenEnginelff
- Molinlock --» Unlack

Locked Unlocked

(@ 82% @[]~




VTESTstudio: Parameters and Test Vector Editor

44

S

» Define parameters |/ TestRarams vparam =
separated from test Locking Tests .
sequences
» ECU parameters _— =S

0 Tolerance1 [ms] 100
» Test vectors 10 Tolerance? [ms] 110 Parameter definition in
i #10 Tolerance3 [ms] 105 Excel-style editor

» Standard file format
(CSV), also directly  Name Values
editable in MS Excel 140 Temperaturelist

[0] -40

» Use parameters [ -
directly in code e.g. 20
for value L} 10
assignments, =
comparisons and s

variant decisions

& TestiectorList

440 Velocity 10 Crash Detected 10 Wait B
40 0 500 0
60 0 500 1
80 1 400 0

—

foreach (double temperature in SysPars.LockingTests.Temperaturelist

{
Parameter access
EngTemp.Value = temperature; . . 3
glemp P in coding editors

DoMotorCheckl (SysPars.LockingTestes.Tolerancel.GetValue () )

vector’

Symbols =]

Filtered by:

[Parameters v]
Enter a search term -

[ bisplay details

=& Parameters
: B---{% Locking Tests

B Terperels |

& TestVectorlist

- {3 Control Variables

Parameter overview
in Symbol Explorer

Info: Execute tests with all tem...
|

Lok SEE | g imulation
Set: Velodity = & testvector.Velodty
Set: CrashDetected = @ testVector.CrashDetected
J Set: Symbor,.. =
.GetVali
Wait: L testVector,Wait ms
Expected
Check: LockState == &Y testVector.LockState

Reset tme: 500

Caption:

Chede:  Symbol..

Do lacking test.

ms

Parameter access in
table-style editor
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Define curves
graphically with the
Waveform Editor

Predefined segment
types (sinus, pulse,
..) enable easy
definition of e.g.
voltage curves
defined by test
standards like LV124
norm

Use curves for the
stimulation of the
system under test

Multiple curves can
easily be
synchronized within
the design and for
test execution

VTESTstudio: Stimulation Curve Editor

vector’

StimulationCurves.vwf ]

@t Gt @ g
B Q||

Curves

Start_Impulse

KL_50

Segment List

Type Time: [ms] Value -
Ramp 1800|5

Ramp 2300(5 | _
R 2400[6 1
— E
Ramp 9000 11 i
Ramp 10000/ 11 ~ (I8
Segment Properties Sine

Amplitude: 2 Period ms]: 700

Phase []: 0 Offset 0

Editor Settings

Visible range of time-ads

Min: 0 Mac: 10500

Pods grid interval

Time 250 Y 1

Sampling preview [ms]

Rate: 0

pulse [W]

E
o
=
@

X
' ! | | i i
200 400 600 200 1050
Stimulus
' 0 ‘ : o
200 40 600 Curve Start_Impulse
tls]
I Symbal: Voltage
Lise Property... Stimulis

Wait Until Finished:

Caption:

(]

Test start impulse
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> ) VTESTstudio: Parameterized Test Case Lists

»

Test Execution Tree
[TestCase] N

» Quick definition of
=-E, Test Table

a large number of
test cases to

public void CheckMotor(int temperature, doukble wvoltage)

2+, Functional Tests

increase test ‘ &
coverage r 105 calls =
Car s ¥ -zt CheckMotor (temperature=-20,voltage=1)
|zt CheckMotor (temperature=-20,voltage=1.5)
- EeEniE] Test Case [list]: CheckMotor | Chedk motor under different conditions et CheckMator (temperature=-20,voltage=2) | -
» All possible - yiet CheckMotor (temperature=-20,voltage=2.5)
permutations ] ] ) ) |zt CheckMotor (temperature=-20,voltage=3)
Vel T Combinatorics: Combinatorial 7] CheckMotor (temperature=-20,voltage=3.5)
. |zt CheckMotor (temperature=-20,voltage=4)
» Lists of values EE t-EI'IIpEI‘iItIII‘E \rnll:age :j CheckMotor (temperature=-20,voltage=4.5)
» Value ranges Value Source: From Parameter File  Value Range e} CheckMotar {temperature =-20,voltage=5)
Direct use of . . . -4zt CheckMotor (temperature=-20,voltage=5.5)
parameters from Range/Parameter: = Temperaturelist [min=1, max=11, inc=0.5] -/} CheckMotor {temperature =-20,voltage=6)
parameter files as |zt CheckMotor (temperature=-20,voltage=5.5)
test case Values: -20 1 |zt CheckMotor (temperature=-20,voltage=7)
parameters |zt CheckMotor (temperature=-20,voltage=7.5)
-15 1.5 -zt CheckMotor (temperature =-20,voltage=8)
et CheckMotor (temperature=-20,voltage=8.5)
] 2 - yiet CheckMator (temperature =-20,voltage=3)
-yiet CheckMotor (temperature=-20,voltage=39.5)
10 2.5 |zt CheckMotor (temperature=-20,voltage=10)
|zt CheckMotor (temperature=-20,voltage=10.5
40 3 |zt CheckMotor (temperature=-20,voltage=11)
|zt CheckMotor (temperature=-15,voltage=1)
e et CheckMotor (temperature=-15,voltage=1.5)
-yiet CheckMator (temperature =-15,voltage=2)
-yiet CheckMotor (temperature=-15,voltage=2.5) il
| hom el B A e b 3 o 1 sanld- 2%
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> ) VTESTstudio: Traceability
REQM/TDM-System VTESTstudio

Trace ltems [

Display detais

> VTESTcenter

Name D
(= Central Loding SystemDemo  DOCRS ‘
> IBM DOORS EXpOrt = Static requirements 1
i B —
> Ite ms {2a Unlock staﬂt:ﬂy EstEsss
fO r test Emgﬁ;iﬁ:ﬁ:&;ﬂ Caption: Apply crash while engine is off
tracea- [ check rounodewten| 712 o
. : bility | Trace Item B e
> Define require- Exchange Import [Ba dorly arsshuhle g TCE ItEM: [#a Apply crash while engine is off and nat moving
ments and/or test > Format > Em&"::::ﬁ;;:q:s:e Trace item: [ Apply crash while engine is off, but moving
Speciﬁ_ cations {Ra Statcally dose the win-—T-
{2a Open and comfort-dose £33
> Perform test
coverage analysis 7

::"czwﬁnn: :ESH”VESE'ESVF“’YECEH::: - Llnk trace items
Reference:  doors:/../version=Lor... | (requirements or test
rodu ' s .
o specifications) to test
case implementations
S
Import test Build
execution executable
results test units
CAN ¥
oe
Report Executable
11 Lock staicaly: Passed test unit
Lock the car while engine off or on G .
Trace Item: Lock staticall ~ enerate Test Execution Configure
< < Contains
Contains Engine information
information on trace
on trace items
items J
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> ) VTESTstudio: Traceability Matrix

~" [y Basic Functions + ¥ | Traceltems - 31X

Eter search sting... ‘ Erter a search tem - 33 &
|| Display details
[ Test Spedfications
o o EHF Automatic Wiping
. o . o 3 E ] - E . {&4a Default Wiping
o = = = = = = |l 5|a|lw| & =
AR PR R AR R HEEHEEE EEE S E R N R Bt fen Detects
AN R I N I R E EHEEE R ] s )My e )y |55 8] = {2 Rain Detected
w25 E|E|B| 5| 5|22 2|2 2|2 23|2|25|52 2 2lelelelele| 5| 5| 5|55 5|2 El22(5|8
A EE R R R =] =] = (=53 5| 5 B =222l 2l 2 = 5l 5l 5 5| 55| 2| 2| 22| 2| 2| 3|5 55|52 2 = [ General
sla| D2 S Bl =lElzl=l e 2| 222 2|2 || B 2|2 |2 === 2|z|x|2|2|2|2|2 2| <L a
S22 BIEE 28| 5ls|5 55|53 5lalalalal a2 22|53 2555|5553 4823 85555558 &4 Switch Engine off while Wiping
SlZ|5|65|a|5|5| 5| =x|=x|l=|=|x|=|3| 3|22 T|X|X|2|2|2|X | ool gfofg =
2Z x|zl zlz|z|z|E| 2| 2|22\ 2| 2| 22| 2| 2| 222|222 2|00 5552 == =) =202 22| 2| 2| 2| 2|2 . .
SIS(5(5(5|5(5/5|8|2|2 2225|5888l EIEIBIBIEIE B =555 ==5|5|=5|5|5| 5|5 5| 5|55 8 {34 Switch Wiping
e = e e et et e e e e e el B B I R R R Fo I I I S ] o] ] ] ol = Intervall Wiping
a5 z|z|2|z|2|z|2|z|z|2|2|2|B|5|B|B B 6|5 B 5 55 B 222 E ZIE|Z|E|2|E|E2|E|2|2l2lE 2 ;
i ZIEIE|2|B|E|8|E|2|8|E|2| 22222222 2222|2222 e A EEEEEEEE : A o
G I T e e T e e e e e s = e e A = HEEEEEEEEEEEE *[2a Intervall Wiping in Start Position
Name o e e e e e e e e e e e e = e Wipng
{25 Tipp Wiping in 5tart Position
/[ Test Specifications B b Wiping
o EEEWasthplng
=+ Automatic Wiping i.[28a Wash Water Sprinkl
; I - ash Water Sprinkling
B et s 2 ] o m - m ] I
[#a No Rain Detected
{24 Rain Detected
B-E@ General
: Switch Engine off while Wipin 1 TS,
& < pne Name: Default Wiping
-[2a Switch Wiping 72 = —
Description:| * Automatic Wiping
El EE Intervall Wiping Check that the wiper is moving to its start position with the
-[2a Intervall Wiping in Start Position default frequency if
. + the rain intensity changes to 'Mone' while the wiper is
g EB Tipp Wiping maoving forward
@ Tipp Wiping in Start Position + the automatic wiping is turned off while the wiper is
" moving forward
=L Wash Wipin
EE = Reference:  preevision:/.../Na313063146393a0d06 127f5¥Na313063...
(2 Wash Water Sprinkling 2
Readable ID: 1236740000
Version: 1
Data source: Wiper
Product: VTESTcenter
4| [l r
Tt 8 Design coverage of trace items:
Trace items linked: [

75 %

Trace items not linked: 2
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Major Market Challenges

» Tons of data:
» 1000's of requirements,
» 100's of test scripts,
» many SUT versions, many test executions
» Allow / detect changes

» Address relevant roles
» Stakeholders external & internal: Customers, Requirements Engineers, Management
» Project members: Project leaders, Test Designers, Testers, Quality Engineers, ...
» External contributors: Suppliers, service providers, ...

» Collaboration — all users access the same data
» Consider roles & rights to derive permissions for viewing / editing
» Different locations
» Configuration management with versioning

» Tracking of progress & quality
» Review & release of each data element (- ‘artifact’)
» Informative reports with flexible level of details, graphical representations
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vTESTcenter: Information Flow

LU

L] . .

. Planning Execution & Evaluation &

. Documentation Analysis
. . VTESTcenter

Test implementations Test plan, test tasks cente
R " Metrics
Manual test - et
sequence / — v [ ) .
Require- , Test g > — } analyze = @ '
ments specs » 1
Report Report
= Test Script v
y 3 A
\
\
import & \ - check-in & check in, parse for
update ﬁ?crerizgi'?; check-out verdicts and req-/ test
« test scripts spec associations
A File System
\
Requirements Test Design & Test
Source (opt.) Implementation Tool Execution Tool

Vector Vector Vector
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VTESTcenter: Example Analysis of Test Results

2014-07-03_Report.odt 52 GUIFRFEEE"A
File Edit View Insert 2014-07-03_Reportodt Window Help
= B »

[, Body Domain Testing:iTest Project Execution Analyzer (structured) 52 e i Me|E &= o :

Based on: [ Requirements - i [ Heading3 E Arial »
Brecution State [ Count | Portion | Fiter L E=Y w23 |
@ Errorin Test System 3 14.29%

3 Failed [ 4286 %
@ Inconclusive 2 952%
@ Passed 4 19.05 % B
© None 3 14.29% : Jest Beporf- Test Fxecufion Analyzer 1
Requirements |Vevd|ct Jest Project Product X Release 2.0
o Authy: WSBEE
El @3 1 Interior Light Management I T S TR
CT I 11 Front door actions /- (e |__ :
[ 5 111 Light behaviour - Upenfmnueﬂdaw / D Failed o =1
. 6 Emor n T Smem 0 B 4
B & 112 Light behaviour - Close front eft door / O Failed - BETS T
B & 113 Light behaviour - Open front right door O Failed = T o=
/ : == B o
[ & 114 Light behaviour - Close front right door /- O Failed : 2= —
El @ 1.2 Rear door actions / - 3
4 1.2 Light behaviour - Open rear left doar quirement @ Passed [Bezteme osce 25
T4 S =
84 123 Light behaviour - Close rearleft door / - @ FPassed Prperp— =
1.23 Light behaviour - ight d Passed - e 5 Emen
H g penaseur e ’EE”fg oo . ©Passe % Result Trend - Product X Release 11 T‘lﬂ B =0 o 5 fmam
84 124 Light behaviour - Close rear right doer / @ FPassed = =
& 13 Light behaviour - Open all doors /- @ Failed @ 7 st s = =
[ & 14 Light behaviour - Clase all doors / - 8 @ Failed 23 moct e s -
2 no wrlock when Siowlng down. 5 Zmad
Ba 1124 Closeall doors/ - (Testlterr QFailed |~ 3
14 closs window
El I 2 Central Locking Management / 2 321 Trend of current test resulis. T Term
B 21 Central Locking user sctons Package 2 2 e
B 2110pencar /- @ErorinTe, T s m i Sk dad nadaiia,
B 212 dosecar R GtnorinTe, . 3 cpenuingon
&4 213 open window /- @ Inconclusi oo
B 214 close window @ Inconclusi 8 (FroRr
B 215 comfort close @trorinTe e e e e
B 216 comfort open / © None 7 15 comfort coss
8 217 break window /- ©None 6 e o=
[ @3 22 Central Locking automatic action / 1 -
B 8 221 automatic lock at 50 k/h / O Failed 5 M Passed
&4 222 automatic unlock at zero kmrhandpavkmgbrake\sactwerr © None 4 Inconclusive
@ & 223 nounlock when slowing down / -;- (Reg O Failed
B 8 224 unlockon crash /- OFailed 3  Failed
5 W Error in Test System £
ZsE i X omsBoiiciaiicd dgsucdimrmiiiiiadacc o
s e anmd s reslaasd vk Hima
1 11opsncar
0 Ems  [#Emad
BREy
Rasmroneny N hosm s v skl S a5  mihia 50
GTJqg.‘\b‘ @@'\D‘ @q;.\b‘ qp'\& @@'\b‘ o it e g ot i e
B o o Test Incrament 1
N ~ % s oz 2]
B Carrs Lozking Sy 1 0 (Bunjas wnoer T
ey [B [Easd mem [Tesf moems nfaton [uerasi | @
FageTroTwords: 1267 Default Style | German (German m | & Qutline Numbe
| Foy T y]
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Testing Engineering Services

Range of Engineering Services

44

Customer specific: Customer specific:
Hardware Connection Housing & Wiring

» Access to customer >
Hardware & Interfaces

Customer specific:
Test Design & Reporting

» Test programming / test patterns
(CAPL, XML,.NET,C#)

» Test reports

Individual wiring,
connectors, front panels

» Integration of 34 party

h_a1rgv¥are

Execution &
Reporting

Other HIL

Systems

Test &

Measurement &
Test Hardware

Vector VT System

— = Measurement Measurement
= > = Equipment Equipment
e Interfaces Customer Hardware
Customer specific: L - - L EEETT L
Simulation and Protocols T
» CAPL / NodelLayer DLLs ASAM XIL API, FDX

» .NET panels

Test Feature Set

"""""" I
I
|

|

] Remaining Bus

I Simulation

I GPIB, RS232, UDP, TCP

|

" DAQ, IOpiggy, ...

! [ oxee
I

VN1640, VN890O, ...

XCP on CAN

Bus communication (CAN, LIN, Ethernet, FlexRay, MOST, K-Line, ...)
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> ) Types of Tests

» We support you with various kinds of
tests

» Functional Tests of ECUs with stimulation
/ measurement of I0s

> Integration of network communication and
electronic signals

» Gateway Tests
> Routing of messages and signals
» Diagnostic Tests (ECU functional

behavior)

> E.g. check of fault memory entries _ _ )
» Conformance Tests » For various application areas

> For standard protocols, based on OEM specific » Interactive Tests
specifications > With graphical user interface

» Automated Tests
>  With monitoring of test progress

» Endurance Tests

> E.g. with different environmental
conditions (control of climate chamber)
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Functional ECU Tests with VT System

I i Analog/Digital I
- CANoe N (ORI L 2 ?9{__9_Ea___c?
: -:_ : VT Syste m X4 System Test Bench
1 1 1

e e s\ =5 Power Supply SUT

‘la":: @ vas L § ”:‘ '1“ —— ~ | &2 —

. VT System Extensions
. » Specific modules (e.g.

| relay modules for

| connection of measure-

i ment devices)

» Industrial PC

» 19” rack with connectors
for SUT, wiring

7
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> ) VT System Based Test Solutions For...

Headlights ABS Control Tire Pressure P
Energy / Battery Control Unit Unit Control Unit ower
Management Steering
Module\ [ [ [ /' Module
- B : Multiplex
Braking P _—
g System

System

Wiper : Rain Sensor

Module Sa e | | Module

Electric «——M e o - - Park

Sunroof - | Distance

Control Control
Unit / l \ l \ Unit
Passive Valve
Safety Central Body Cockpit  Exhaust Control

Module Component Module Door Unit
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> ) Gateway Tests / Conformance Tests

%omrt,;oln Routing
ymbo
Databases: -ézate(r::tsc?r Information
dbc, fiblex, < & Test

arxml,
cdd, odx, Requirements

a2l, ...

» Development of Test Package and
Test Case Generator
' CANoe -

Test
Report
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Testing Engineering Services

Example VAG Test Package Cover VW80118 & VW80119

ECU Test Base

Documentation

GUI
Interface

l

Test

ad | Configuration || ke

Generator

CANoe

Test Package

VAG

CANoe
Configuration

CAPL

Test Library

I

CANoe

> Test Execution

Platform

=

XML

CANoe
Test Report

vector’



Testing Engineering Services VeCtor
> Automated Test Process With CANoe.DiVa

CANdelaStudio

. - Runtime Report
Diagnostic Configurator CANoe.DiVa e Analyzer
Authoring Tool

4
5 1

I:l

Generator CANoe > CANoe »| CANoe
> XML/ Test Feature Set HTML/
CAPL XML
ECU Specification Test Module I Test Report

g€ 8 2z 35

Testing Effort [h]
5 B g

System under Test
1 |“

"\(\3\\\5\“‘;\\1\\“

Enhance quality, reduce cost!




Testing Engineering Services VeCtor
> Automated Test Process With CANoe.DiVa

control

control

measure

check:

Read
(19,22)

ECU

Temp. System under Test

Sensor VT System

57

) txMsgTemp
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vector’

CANoe.XCP - Comprehensive ECU Access for Testing and Analysis

CANoe.XCP

Network Interface

XCP on CAN/CCP

Bus Interface

Memory
01101100
11001101

ECU under Test
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>> CANoe.XCP - Comprehensive ECU Access for Testing and Analysis

XCP Configuration 1. Creation of XCP devices, assign an a2l
AP Device Configuration | <CP Signal Configuration H H
ssigned 2 daserstions 2. Select parameters directly from the a2l file
ECU fi Bus Database
CaN 1 v C:A\Programmetyector\ CaMwin 7.1.72%Dema_AddOn\xcps...
[y | CAN 1 e C:AProgrammetvector\CANwin 7.1.725\Demo_AddOn'=<cpS...
Another_ ECL CaN 1 4 C:AProgrammetector\CaNwin 7.1.72\Demo_AddOn'<eps...
Four CanN 1 B C:AProgrammetvector\CaNwin 7.1.725\Demo_AddOn'»<cpS...
XCP Signal Symbol Explorer =
—ee —
Add.. I [ Remave ] [ Configure.. = [ Measure iad
Information about the selected XCP device: *-IJ) Bits XCP Configuration
Name: My_ECLI ) Bitslices - — - —
Database: C:\ProgrammeWectarsCaNwin 7.1, 724Dl +- ) Test_Signals HCP Device Configuration | XCP Signal Configuration
Timeout T1: 2000 A, channell Configured #CP signals
Seedikey DLL: C:AProgrammetyectors\CaNwin 7.1, 7245em Ay channel? #CP Signal Read Mode | Update Cyele (ms) Wiite Mode | Active
Request 1D (hex]: 1 Ay channeld F Wy ECU
Response 1D [hex] 2 A roise {offset Poling ||| 100
~ t petiod Poling ||+ 100
+ aramneters 1
channell Dan [ 10ms (10)
[ +- [ Shuctures channel? DAG v 100ms (100) “ System Variables configuration E]@
+- |03 TestD ata channel3 Daiy f|s | m= (1] System Yariables
+- |2 TimeContral noize Dag | 10ms (10
Wariable Data Type | Read-only | Source Add ...
= ®CP ®CP
[_Chse | S Ed..
channell Float Remove
channel2 Float
channel3 Float
noise Float
offzet Float H
Add... Remove period Float O
3. Configure selected parameters with DAQ, OnConnect or
polling mode
<] I B
40/44 s CANoe system variables are created implicitly
I e 1 - . 17T . 10 T 1




Testing Engineering Services VeCtOf
> ) Test bench with VT System example
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44 Vector Test Solution in the V-Model

Not visualized:
System artifacts and
traceability there

Test Desigl_1= Realtime HIL HW: Test Execution:
__ vTESTstudio VT System + VN's CANoe
\ A\ Validation | |
Customer Test Test | _ . Report
Reguirements ‘-.._\ g Spec > Impl [T i )
\ \ I—————— |
System Test [
\ Report
epo
System < | Test | I Test | >l L P
Requirements \ Spec Impl I
A \ Integration Test . |

System Test i Test | > Report
Architecture Spec Impl | i )
\ Diagnose Protocol |

ponent (ECU-) Test Tests (+more): DiVa [y
Component Test | guuep| Test |4 = Report
Design & Impl Spec Impl ] )

MC Hardware:
VX 1000

\ Simulation &
Debugging

for AUTOSAR:

vVIRTUALtarget

Test Data Management & Test
Legend: ) Management: vTESTcenter

Traceability (in color of tool where it is created)
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Visit our Website:
vector.com/vTESTcenter
vector.com/vTESTstudio

vector.com/VTsystem
vector.com/CANoe
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