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)
o Challenge

 Starting with pure SUT architecture information

defined by using Architecture viewpoints
(l.e. system aspects from specific perspective)

* Architecture -Driven Model -Based Testing
reuses the architectural viewpoints and models

« from system design phase
 to derive tests

» Target: New tests by derivation algorithm
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D-MINT Architectural” Viewpoints (from automotive)

Functional viewpoint
> > abstract SUT
requirements

Logical viewpoint
G abstract functional
blocks

— Technical viewpoint
Hardware element
realization & combinations

— Topological viewpoint
Hardware
local position
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D-MINT Tool support by PREEVvision

« Commercial tool from Aquintos
« used at Daimler

« Supports modelling at all viewpoint levels

» allows associations of information between different
viewpoint levels
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o Technical approach (1)

PREEVISION for modelling
Creation of Architecture models (views) of SUT

Key model information in Functional view
Includes PER triples:
Precondition-Event-Reaction

PREEVvision facllities: QueryRules & ReportWriter
(/J]ava iImplementation)

 To read architecture information from the SUT
model

 To combine information & retrieve test definitions
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- Technical approach (2)

« Algorithm 1.
 existing PER validation implementation

« Algorithm 2:

* Find extended PER including additional __ ports
(not part of the PER)

Compile the Test description
(as text document or any mature test notation)
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Sample: car mirrors

Inputs

mirror side selector

mirror moving switch
car enginefkey position

car gear
21C.

Observations

- ,mirror engine driver®,
- ,mirror engine co-driver”
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D-MINT Functional viewpoint include PER

Technolegie: to Industrial Tasting

\
“Functions” defined by:

\

Preconditions
Event

Reactions
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ﬁm Test derivation approach

Deployment of Model-Based
Technologies to Ind il Testing

wdustria ting

« Select a functional block (in logical view) of interest: e.g. ,left mirror*
* Find related PERs (functional view):

P-E-R

* Follow the PER definitions:

» Collect of port and type definitions (from architecture model)
to produce a test (PER validation) information:

P: key=KL15, side-selector=left

E: position-switch=inner

R: horizontal-engine=left, vertical-engine=off

=> This PER is subject of the PER validation test (Algorithm 1)
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D/-;?N'l Collect “PER” port and type information
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(Mfm Find the Test Configuration

Deployment of Model-Based
Technolegies to Industrial Tasting

» Collection of ports related to the PER
« Derived from logical view

K'fectlon

signal KL15 := { “KL15" };
type port KeyStatus _PortType {
out KL15;}
type component FunctionKey Type
{port KeyStatus_PortType
KeyStatus;}

Driver mirror
horizontal
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Variety of Tests from the Logical View

1. Functional tests based on PERs only

1. at system integration level

1.
2.
3.

4.
5.
6

7.

Validation of PERs
Tests of PERs with invalid values

Validation of “additional assumed observations” (The additional observations are
assumed and they should be validated by the human tester)

Validation of PERs when additional ports are stimulated with valid values
Validation of PERs when additional ports imy)|ated with invalid values

Sequences of Tests based on PERs (1-5) Port not part of the PER
Simultaneous Tests based on PERs (1-5)

2. at function block level

1-7. The same as above
2. Non-functional Tests

1. Robustness tests with various valid stimuli
2. Robustness tests including invalid stimuli
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©
(N?NT More tests using Additional Ports

Necessary ECUs identified

Identified ports for stimuli

|dentified ports for observation

Additional Ports
for stimulation

O

O

Additional Ports
for observation

O
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D-MINT The additional Port
from the technical view
Switch ,fold mirror*
- —>
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mm Test derivation approach (extended)

« Architecture information (technical view) is used to find new tests
e.g.
- More sensor inputs
- Use of technical information  (e.g. communication resources ),

e.g. Driver Mirror test combined with other operations that are
respurce intensive on the bus etc.

- Use Relations due to technical realization: e/g. mirror@co-driver

\

- Mirror
additional sensors Co-driver

Body-
CAN

Mirror Driver
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ﬁ;?m Test description format

Deployment of Mo
hnologie: to Indus

 Informal tabular description

» to be used for any formal test definition language
» Excel forms
« TTCN-3
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ﬁﬁ'! Textual test description

Deployment of Model-Bas
Technolegies to Industrial Tasting

Preconditions
- 1d, name (incl. testvalue)
- Test component port

- portType

- Name (instance)

- messageTypes (elements:

name, type)

- Sut ports (name, prototypes, types)

- Test component

- Name (instance)
- Component Type

Events [...]
Reactions [...]
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ﬂj - TTCN-3 equivalants

type component mirrortester;
type port MirrorEngineDriver message
{out left, right, up, down};
type port keyPosition message
{in KL15, ...}
function Preconditions() :={
KeyPosition!KL15;
SideSelector!driver }
testcase tc_1() :={
Preconditions(driver,KL15 on); // preconditions
DirectionSelectorlinner; /Il event
MirrorEngineDriver?right /[ reaction }
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Conclusions

Focus is test generation

Benefit from information association between different viewpoints
Different test types

Output format flexible

Implementation work to be finalized
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Thank youl!

d-mint-intern@fokus.fraunhofer.de
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