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Overview Testing Portfolio

Solution and Tools

Requirements
and Test Data
Management

DOORS®

Open Interface in
Test Automation
Editor

PREEvision.TDM
(future)

Test Design
and Authoring

Solutions:
Test Automation Editor
OpenTest

C#, CAPL, C++

MATLAB Simulink®

Vector Generators:
DIVA: from CDD/ODX

CANdb++: from DBC

Custom Generators

HIL and SIL
Test Execution

Test Sequencer:

CANoe as real-time
execution engine

I/O access:

VT System, VN8900,
IOcab,

various DAQ cards

Bus access:
Various Vector Network
Interfaces

Combined:
Small HIL including
Network IF: VN8900

SIL:
DaVinci
Component Tester

Test Evaluation
and Test
Management

Different Reports
(e.g. with
Tracability Matrix)

DOORS®

Open Interface in
Test Automation
Editor

PREEvision.TDM
(future)
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Traceability & Test Management

Requirements Breakdown — Traceability on all Levels

Requirements Executable Test Test Run Report
\ \
Customer *

Requirements

\ \

Sy§tem
Requirements

\

Component
Requirements

Test Design Tool

Test Execution Tool

Test Data Management & Test Management Tool

Legend:
Allocation of traceability features:
... to req.-engineering tool > to test design tool -> Not visualized:
@t test execution tool > System artifacts and traceability there
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Traceability & Test Management

Typical Questions

Queries to check current status:
» Are tests defined for all requirements
» Which requirements are already fulfilled (tested with verdict “passed”)

» Which components are finished (all associated requirements are tested “passed”)

Queries to check performance of process / concept:

» Which are unstable components (recent change from “passed” to “failed”)

» Does quality increase continuously (count of passed requirements increases)
» What to do on update of requirement (which tests are to be revisited)

» When will we have reached dedicated quality / integration gate
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HIL Test Execution

Automated Execution of Tests

—— | s
Executable ’/L External nggi&ee lrl:rgaagle
S -  PIPTPN
object >
Test URI e.g. requirement |y, - Test Test
Script T/ “$Report Report

l A
Measurement
HIL Test System 24 & Control
Test £ % Equipment
€€
Execution 55
36
=0
Analysis Injection
O g System
: . 23 under Test
Simulation ; E (SUT)
2E
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HIL Test Execution

Open Interfaces - View Test Tool

| CANoe GUI Automation

RT Server Interface: COM

Ethernet

FDX (Fast Data eXchange)
ASAM HIL-API @

Test Execution Engine (CANoe)

| i _| | n Test Setup
Application
=~ TestEnvironment .tse Bus1 |.
1= - e.g. CAN
- Test module v v
Arbitrary |O
System P €= = = = + =X Driver MeasSys S+ — ‘ \ Node !
Simulink ®
States, Stim, Refcalc v | Bus2 i
e.g. FlexRayj|

Sensors / Actuators

Bus systems Measurement & Control
CAN, FlexRay, ® Ethernet Interfaces
LIN, MOST GPIB, RS232, ...
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HIL Test Execution

Served Interfaces of System Under Test

Protocols
Interaction Layers XCP
OEM specific over CAN, IP, FlexRay

Network Management
AUTOSAR, OSEK, OEM specific

Interfaces

Bus Systems
CAN, FlexRay, LIN, MOST,
K-Line

SUT

Digital & Analog
Inputs / Outputs

Stimulation, Measurement,
Fault Injection

System Under Test

Ethernet

DolIP

Transport Protocols
AUTOSAR, OEM specific

Diagnosis Protocols
UDS, KWP 2000

> Ethernet,
o, | GPIB,

3 RS232,
™

Debug Interface
via VX1000 & XCP over IP
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HIL Test Execution

Scalable Hardware — Same Test Design

The same Cost Classic
_ of Ownership Sy':{'ém

Test Design / 4

Implementation CANoe RT

can be used in all scales with Bus Interfaces

i — Developer’s Desk /
Test Automation Editor - Component HILs

C# in MS DevStudio

— . : i:_' \ CANoe

Vector OpenTest

Compact solution,
mobile, e.g. in-car

»

Performance
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Test Design
Introduction

Following activities are named as “test design” in this presentation:
» Creation of test model
... Where test sequence can be automatically derived from
Vector OpenTest
» Creation of automated test sequence
... for manually implemented tests
Test Automation Editor; Tests in C#; Tests in CAPL
» Test generator parameterization
... for fully generated test sequences
CANoe Option .DiVa

... There are further possibilities that are not mentioned here ...
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Test Design

OpenTest: Design and Connection to CANoe as HIL System

Vector OpenTest / L
. l - “‘-i: ety I8 <Ladiinaty)
Test Design T S
MIOCELBased g I— T
g ‘ e
VXT
Executeable
Domain | CANoe Adapter | , CANoe
. incl. HIL code Test
library Script
common for )
product line g SEQ
o |, NI TestStand Executeable .
Q Adapter Test NI TestStand
—~+
Parameters @) Sequ.
coverage, variants etc. a |
| [Custom Adapter Other HIL
_| (e.g. in customer project) Systems
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Test Design

OpenTest: Model Based Test Design

o DootLackTest - Microsoft Visual Studio

F'jm_]v; e e e vpioipg” £ 18 e SR o =
> Structured, HIL system pr—— -
independent test design Ty :
» Graphical modeling of tests  |.===_ _ 1 Path = 1 Test Case =
b a S e d 0 n = S%‘st SE:DEEE: diagram {Main}
1 K Pointer Seb: 0 < velngiy < orkiieinaiy
UML state diagrams o + Belse
> Support Of ECU Va riants Ommen LockfUnlack manually when engine is running LockjUnlock manually when engine is off —
with decision design istons CS
elements Mo manual lock
» Clearly arranged test
de_S|gns enable reviews o
with customers and other
stakeholders
» Easy reuse of common test
sequences
» Focus of test designers is :
on test sequence, not on . | 8
HIL implementation details i | :
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Test Design

Test Automation Editor

Out of the box tool to specify test
sequences easily by drag&drop

Test sequence is based on prepared
test functions

User-Library test functions and test
cases (.NET, CAPL) directly accessible
per drag&drop

Full access to domain symbols like
bus signals, value enumerations,
hardware signals

High usability

Tight integration to CANoe

Integration to IBM Telelogic DOORS®
to comfortably enable traceability

Open Interface to other
Requirements- and Test Management
Systems

i BasicTestmodule.vxt®

s

=" |ock statically

Preparation Seguence

| Title | Element |

§q, Initialize signals of Central locking system Initialize

Main Sequence Z
| Title Blement /Structure

3l

§1 Request to lock the car. Let’s see if the carwill be loc...  State Change
§-¢, Request to lock the car. Let’s see if the carwill be loc...  State Chanage

Completion Sequence
| Title
§1 Initialize all signals

| Element |
Initialize

Parameter Editor * B ox

4 b ox |Sequenoe Elements

'J;l)-c|

- Gounty

t| -

MName

§-¢, State Change

(=] Test Primitive

§-¢, Await Signals Available
£ Await Value Match

§1 CANstress Configuration
§-¢, CANstress State

§1 Initialize

£2 Replay

£, Set

£, State Check

§-¢, Stimulate Ramp

£ Tester Corfimation A4

[~]State Change | Test Pattem: Set input vector, wait, then
wait &00 check target wector. (XML: statechange)
title Request to lock the car. Let’s see if the car will b
reseffime 2 %4 Sequence Elements &Checks
FTAtS Nof vardant speciic
: kb |symbals ~ 2 x|
| =] Stimulation (in) || r—
| CAN Signal |relation | value [etwork Symbols -
& Velocity = 1]
. [ CrashDetected B 0 T A
: LockRequest = Request lock] P t] [ pisplay details
: @ EngineRunning B idle 4 &= Messages i
| KeyUp DU Requestlock = CentralLockingSystem!—|
: [# KeyDown = W =] DiagRequest B
3 Comfort lock SR (=l DiagResponss
| =] Expected | &= LockingRemoteCortrol
|C.M'I Signal |relation |\|'EI|IJE | v B &
| LockState - Locked «l " d ;
: KeyUp - 0 ;‘It::.at?rg Name: I(_JodqngRemoteC...
KeyDawn - 0 Comment:

2 Symb. | £ MOST Sym. | FLibran.|
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Test Design

Programming Language, Example .NET in C#

public class CentrallockingSystem : TestModule ({
public override void Main()

{

Title = "Central Locking System"; // set test case title (for test report)

TestGroupBegin ("TCX 01.23", "Check lock state"); // dynamically group test cases
for (int i = 0; 1 < 8; i++)
{
TestCaselLockCar () ; // execute test case. Arbitrary control flow can be applied
}
TestGroupEnd () ;

[TestCase ("lock car, verify if locked")]
public void TestCaseLockCar ()
{

LockRequest.Value = 0; // unlock car

Execution.Wait (2000) ; // wait 2s

if (LockState.Value == 1) // derive verdict
Report.TestStepPass ("Locked expected, lock detected. OK");

else

Report.TestStepFail ("Locked expected, lock not detected. NOK");
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Test Design

Overview of Test Design Possibilities

Vector OpenTest Test Automation Editor
» Model based approach with » Out-of-the box solution to get a test
graphical test design and sequence quickly and fast

generation of test implementation » Very easy to use - domain level,

» Independent of HIL system: no programming skills required
CANoe and TestStand® are integrated.

Easy adaptation to new HIL systems » Extendable by custom test functions

implemented in .NET and/or CAPL

» Medium programming skills required » Tight integration to CANoe,

Focus on larger user groups and test all available test means can be used,
organizations available symbols usage per drag&drop
» Integrated in MS Visual Studio » Open Interface to integrate to

Test Management / Requirements
Management Tools

Programming in .NET (C#) » Tight integration to CANoe, many test

» Full Flexibility of a programming means are available for direct usage,
language, state-of-the-art IDE others through CAPL call from .NET

» Intended for programming experts » Many domain symbols (signals, system

variables, ...) accessible per IntelliSense
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Summary & Outlook

» Vector’s testing solution covers many aspects from
» traceability and test management

» test design, where several design and implementation
technologies / languages are available

» test automation inclusive hardware integration,
test execution and test evaluation

» Vector’s testing solution is open and thus can be extended

» Vector provides different approaches how to create/design tests
» from manual test implementation,
» over model based test development,

» up to automatic test generation
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Summary & Outlook

» Vector supports customers in solving their test challenges

» Vector is prepared
» to provide custom software- and hardware solutions, and

» to help customers to develop their own solution within
customer projects
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Summary & Outlook

» Details of HIL test execution platforms

» Refer Presentation of Dr. Stefan Bodamer

» Details of hardware I/O and VT System

» Refer Presentation of Dr. Stefan Krauf3

© 2010. Vector Informatik GmbH. All rights reserved. Any distribution or copying is subject to prior written approval by Vector.

vector”




Thank you for your attention.

For detailed information about Vector
and our products please have a look at:

WWWw.vector.com

Author:
Siegfried Beeh
Vector Informatik GmbH
Ingersheimer Str. 24
70499 Stuttgart
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