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» Rachid Kherrazi
— Senior Consultant @ Nspyre

— Domain
* Process and Product Improvement
*  RAMS (Reliability Availability Maintenance and Safety)
* Model Based Testing and Model Driven Engineering

* Also : Arjan van Der Meer & Marc Hamilton
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MARKET SEGMENTS
* High Tech

+ Traffic & Infra

* Industry

AREA’S OF EXCELLENCE

(Model Based) Systems Engineering /Model Driven
Engineering / Model Based Testing /Industrial Automation /
Simulation / Big Data / Mobile Solutions

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 3
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1) MDSD Introduction

2) MDE with ASD:Suite

3) MBT with MS Spec Explorer
)

4) ASDSpec

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014
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Model Driven System
Development

[ System Acceptance

[

Requirements
Analysis

AYAN 0

System Functional ],
Analysis N

Xi& ).

[ DIEEUER BTN N “|_ Integration &Test

SW Analysis & 5 Module Integration ]
Design & Test

[ SW Implementation & Unit ]

\ 4

\ 4

[ (Sub-)System ]

Model/Requirements Repository

Test
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Modet Based System
Engineering

Requirements
Analysis

AYAN

System Functional
Analysis

).

<

AN

[ Design Synthesis

e

A\ 4

[ System Acceptance }

<

\

A4

Some of related techno

SW Analysis &
Design

Jor

©emf

@ECLIPSE MODELING FRAMEWORK

Nineth Workshop on Model-Based Testing

Model/Requirements Repository

N (Sub-)System
“|_ Integration &Test

/

L
VA

Module Integration
& Test

{ SW Implementation & Unit ]

Test

April 6, 2014

ETAPS 2014 6



SPYRE

Requirements
Analysis

%7% Modgl Driyen

[ System Functional \, Eng]neenng

[ System Acceptance }

Analysis

AN

[ Design Synthesis

J

o (Sub-)System
1 Integration &Test

_
4
\ 4

/1
Model/Requirements Repository

SW Analysis & Module Integratlon
Design & Test
SW Implementation & Unit
Test
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Model Based Testing

Requirements
Analysis

AYAN

System Functional ],
Analysis N

[ System Acceptance ]

[ Design Synthesis

N
7
N
7

SW Analysis &

Some of related technolog{ ]<_>

Spec Explorer

Design

Model/Requirements Repository

[ (Sub-)System ]

—/'L Integration &Test

S Module Integration ]

& Test

—q
\
[ il 2 :

[

SW Implementation & Unit
Test

Nineth Workshop on Model-Based Testing April 6, 2014
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3 main steps in test process

-——

Test execution

Test case specification (reporting)

(design of logical test case) ; |

_

I
I
1
1
1
I
1
1
1
1
\

[Subsystem }

______________________________________________________________

| Test case generation
' (design of physical test case) !
i (selection'of input values and calculation of expected tiesults)

_——————
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Manual Automatic ]

O .9
) ) P on
. & @ Scripting
Test generation | & S F
. g o I
5 5 S

o e NN .

' . g . Y Manual
Test specification ﬁl mﬁl n | Modeling
: c

£

_____________________________

Manual f \‘.

7
@
X

: D

! (@)

. 5
O

i =
éTradltlona
?-
//T radition
g S
N

i

e

Testing skills + Scripting skills + Modeling skills

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 10



SPYRE

Increased productivity (increased automation)
Better test script maintenance
Improved product reliability (new type of bugs, Increased test coverage)

Agility ( Easily react to new feature changes, Reusability of test semantics,
Early test engagement, Drive quality upstream)

Increased employee satisfaction (challenging, new horizon, fun)

Question: How can we improve MBT e.g. increase further the productivity?

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 11
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Automatic ]

___________________________________________

Testing skills

Nineth Workshop on Model-Based Testing

radition

T

Manual
@® Scripting

+ Scripting skills

April 6, 2014

Manual

a‘ Modeling

Semi-automatic\ \

Modeling

Modeling skills

ETAPS 2014
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- Automatic generation of (partial) Spec Explorer test model from
existing ASD interface model

Benefits “Statistical  Dynamic )
 Less effort for model creation o 5 2

— reuse of existing work gl °F >
' ASDspeN

Spec Explorer

» Testing of complete system including
— Legacy code
— External components
— Data combination testing -
— Interaction testing .

« Results: High Quality, Reduced cost

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 13
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/= o

Truck

R

- | ouenpeoy |- -
T aues) peojun
z aues peoqun

v v
Load Platform Unload
Storage Storage
I | I | | I
Load lane Unload lane 1 Unload lane 2

* Multiple components
« Components need to interact to function
« Controller needed to coordinate interaction

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 14
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Use case
/SUT

Goal

Technique

Tool

Method

Results

Stage 1

Container Terminal (CT)

Development of control
software for the CT

Model Driven Engineering +
hand written sw

ASD:Suite g

Create design Models +
interface models in ASD
Generate code

>
' Productivity (code
generation) c.t. trad. dev

o Testing complete system,
Interaction, data, external
code

Nineth Workshop on Model-Based Testing

Stage 2

Container Terminal (CT)

Verification of the

developed control software

of the CT (generated +
Hand written)

Model based Testing

Spec Explorer

Spec Explorer 3,

Create Test Model in Spec
Explorer, generate test
suite

P
W Test Productivity

o Modeling skills,
complexity costs

April 6, 2014

Stage 3

Container Terminal (CT)

Verification of the developed control
software of the CT (generated + Hand
written)

Model based Testing

Fry
ASDspec & Spec Explorer .lEASDSDE?»:W

Generate Test Model from existing ASD
interface Model , complete Test Model ,
generate test suite

(7
. Productivity (code generation, partial test

generation)
Testing complete system, Interaction, data,
external code

(benefits only in case of existing of ASD
Models)

ETAPS 2014 15



2) MDE with ASD:Suite

gan EEm EEm S EEE O S SN S B S B S M M S M S e E—

s o o o o e e e o e e e o .
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* Model Driven Engineering (code generation)
« Component Based Development

* Models are verified mathematically at design
time (formal methods)

Nineth Workshop on Model-Based Testing

Generate D
Formal
Mode

Generate

April 6, 2014 ETAPS 2014 17
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Interface A

I
a )
\— _/

Interface C

Interface B

e

For each component a interface mode and designh model are created in ASD

Code Generation 2014

Client
component

ASD
component

Used
component

SPYRE

/Component: )
Decomposition
Specification
Design
Verification

\ Generation /

4 ™

specifies
behaviour

Design model
implements
behaviour

18



SPYRE

 Designer defines behavior in component models
« ASD:suite verifies models using model checking
« ASD:suite generates implementation code

Ul | e But some shortcoming
nterrace
e * No support for
o= 4-<_ Model
T Legacy/External code
ExH-r-i—EX « No support for indirect
l‘::-l__-_‘;l . .
=5 Desig cgmponent Interaction
HW Model ° !_]m]ted .data
Interaction
(a) ASD specifications consist of (b) ASD guarantees correctness o
design and interface models generated code using static verifi > Test-ing -iS n eed ed

cation

Code Generation 2014 19
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e Crane

2 Modelling Error chech v completed 20 <1lm

" ,L..A /' completed 20 <1lm

completed 18 < 1m

rror check —j/ completed 9 <1m

4 completed 9 <1m

completed 7 < 1m

ogrrr rror check —j/ completed 9 <1m
nnnnnnnnn 4 completed 9 <1m
3 completed 7 < 1m

—— Modelling Error check —j/ completed 19 <1m
Livelock check —j/ completed 19 <1m

: : Deadlock check 4 completed 17 < 1m
completed Tl <1lm

SEORORERORO 152 <1m

152 <1m

c 190 <1m

Relaxed Livelock chech 152 <1lm

Data Variable check 4 completed 152 < 1m

Higher overall productivity compared to traditional development.

Productivity
Main remaining problems:
- Testing interaction and complete system.
- Debugging of third party library (some bugs found in manual written ?_
code, legacy code) ® |

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 20
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3) MBT with MS Spec Explorer

Spec Explorer

g N o o O EEE B B B B SEm EEe EEm EEm B R e e —

e o e e o e e e o o e e e o
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“£SMB2.Model.Model

.| 9TreeC q sequenceld, int cr

int «

2

/// <summary>
/// Describes = tree connsct requsst.

static void TreeConnectRequest{int seq

{

static void TreeConnectResponse(int sequenceld,

fregion Trse Connect

C# Model

/17 </summary>

on]

Contracts.Requires (treeIds.Count - [fr i
CheckRequest (sequenceld, creditREqLaﬁgﬁagé)
inflight.Add (new TreeConnectRequest(sequend®ld, sha¥erd));
treeIldsInFlight++;

<summary>
Describes a tree connect response.

int treeld, ShareTy

shareType)

TreeConnectRem

request =

(Treeconn

tRequest) CheckResponse (Command valu

Capture (5, "tree connesct request must be responded”);

Requires (shares.ContainsEey (request.shareId)

6, "only existing shars should have successful

Share share = shares[request.shareId];

M -

{or other-Net

[Domain{"CreditDomain"

.TREE_CONNECT,

&& shares[requsst.sha

Explore &

/ Analyze

Remodel

TestSuite seexpl

@AM\ g

pssumeShareExists(1, DISK)

x [ p es

Selected View | ShowRequirementVi

“i3GeneratedTests Testsuite -

Generate

@ TestSuites200) °

ct Delegates| E

Event Metadats]

Test Suite =il

Initialization and Clean

etupConnectionAndSe cl

@ G

ConnectRequest(1

AssumeShareExists(1,DISK)

ptures
SMB2_R1| SMB2_R2 =
<5192

vent TreeConnectRes|

G

[TreeConnectRequest(1,1,1)
Captured:
SMB2_R1| SMB2_R2

apture
SMB2_R3 | SMB2_R5

, _
.
Conai Gz

reeConnectRequest(1,1,1) reateRequest(1,1,1,C1

aptured: aptured:
SMB2_R1| SMB2_R2 SMB2_R1| SMB2_R2

<S185> S207> 5282 <
P v
States: 300/600 | Steps: 360/570 | Requirements: 13/13 | Bounds: 0/0 | Ermors: 0/0 = 3

[Microsoft.VisualStudio.TestTools.UnitTesting.Tes
[Microsoft.vVieualStudio.TestTools.UnitTesting.T
[Microsoft.VisualStudio.TestTools.UnitTesting.D

fregion Test Starting in 810

"SMB2_R10, SMB2_R1, SMB2Z_R2, SMB2_R3, SMB2_R9,
"3, sup2_R12, SMB2_R13, sSMBZ_Rl, SMB2_RZ,

SMB2_R10,
sMB2_R3,

SMB2_1
smB2_R12, S

public virtual void TestSuitesSl0() {

this._Manager.BeginTest ("TestSuiteS10");
SMB2.Adapter. Smb2Setupidap
SME2.Adapter.Smb2ad
SMB2.Adapter. Smb22d r.TresConnectRequest (1, 1,
this.Manager.Checkpoint ("SMB2_R1") ;
this.Manager.Checkpoint ("SMB2_R2");
int temp8 this.Manager.ExpectEvent (this.QuisscenceTimeout, £:
if ((tempB o)) |
SMB2.Adapter.Smb2ada

r.hssumeShareExists (1, ((SMB2.Adapi
r.SetupConnectionAndSession(1);

1)

r.createRequest (1, 1, 1,

this.Manager.Checkpoint ("SMB2_R1");

this.Manager.Checkpoint ("SMB2_R2");

int temp7 = this.Manager.ExpectEvent (this.QuiescenceTimeout

if ((temp7 == 0)) |
SMB2.Adapter.Smb22dapter.CreateRequest (1, 1, 1, ((SMB2.~
n v

( (smB2.ada;

CRCRUN N

Captured:
SMB2 R3|SMB2 R11

MOd e l G r a p h hussumeShareExists(1,DISK)

event ErrorResponse(CREATE, 1,1)

Ty X

Allsync.seapl x

Selected View | ShowRequirsmentVie =

etupConnectionAndSession(1)

4

—rr O (07®

eConnectRequest(1,1,1)
aptured:
SMB2_R1| SMB2_R2

CreateRequest(1,1,1,0pen,"smb2test”) _pvent TreeConnectResponse(1,1,1,DISK) L4

Captured: Captured:
SMB2_R1|SMB2 R2 SMB2 _R3| SMB2 _R5|SMB2_R6
reateRequest(1,1,1,Create,"smb2test")
aptured:
SMB2_R1|SMB2_R2
<§1o>
vent CreateResponse(1,1,1)

aptured:
SMB2_R3 | SMB2_R9 |
SMB2_R10

[

] b

States: 21/36 | Steps: 28/43

Requirements: 13/13 | Bounds: 0/0

| Errors: 0/0

Execute

Fie Tast Tools

Help

Vi Project

http://www.nunit.com/

@ SpecExplorerd
6 TesSule
=% T5_SicadDEAModEINU N
-

| e | Tesis

el | —

CAD=la\Visy al Studio 201 0Frojsci=\HD Darme W11 03, 15Solution 14

CADaie\Visual Studio 201 0\Proje cte\F0 Deme W1103 1\Solution!
ANURI(T estSuite\bin\ DUt hUniTestSuite i

1 g

ue
&

FeCaLsBraRLon/ TEus "

atan -

o AT "
i £
o

‘aail seaseracmimsq)
simer a0

S
a1l stopPacmisee) !

3 EroppacRL st

wcap toail g
Renching chackpoime: 37-Starccalibeacion =

Eore and Fafuras ] Tass NotRon Tex Oupw |

Completed

[Tostnans 1_[Tests Run 1 [Emors: 0 [Failuiss (0 [Tima : 1740758858
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[TypeBinding ("CraneComponent™) ]

class Crane

( State declaration

public Cranestates Cranestatevar;

internal ICrane NIModel ICrane NIimpl; Used components

internal ICrane ICraneimpl;

[Rule (Action = "new CraneComponent (craneNr)",
ModeTransition = "crane->crane(0")]
Crane (int cranelNr SNIRE .
( ) Initialization
{
ICraneimpl =

new ICraneCranecomponent(this) ;
craneList.Add(this);

Spec Explorer
represents models as
annotated C# code

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014
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[Rule (Action = "this.PlaceContainer (height)", ModeTransition = "craned4->craned")]

public void ICrane PlaceContainer (GripperHeightEnum height)

{
switch (basecomponent.Cranestatevar) {
case Cranestates.Positioned: {
basecomponent .Cranestatevar
= Cranestates.PlacingContainer;
basecomponent .ICrane NIimpl.PlaceContainer (height) ;
return;
}
default: {
condition.1s7ru EVEry model method
} row nen el represents an action, its
. conditions and its effects.
}

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 24
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ICrameCranecomponentil.Inilialgs  Cranedl RegsierCE

Cranesll Success .
T e

e CECranePromn\odelid CBCraneP sy

AckinglipContainar

CraneCraneomponentid MoveToTrackPosilio

Conlainer PickedUp
sraneCmnenamponent. PickupC ontaind

b rancCrananomponent3. Mowe ToTrack Posiian

e ing TaPostion ICraneCranscomponent]. PighupCortanar

Crunr#]Srunrtmr.LTrnwﬂ.hhmTuTr Prrsilin

Cranelranacomponentyl MoveToTrackFosiion | LB raneFroenWooed ST Tl

—===< Completed models can
be explored to

.. discover all possible
behaviour

Craredl. Disposs
i

[0 CraneProny Mode$0 . Temiree

T | s sesmin e n B P nibsiisr

CBCraneProoy Model#, Temirs

Crenalranecomponeni8 ) Ti

D R

raneCrannnamponentE]. Termire

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 25
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Positioned

ronent#0. PickupContaine

mpopeht#0.MoveToTrackPosition

]

ContainerPickedUp
——

Nineth Workshop on Model-Based Testing

ICraneCranecomponent#0. PickupContaine

PickingUpContainer

Explored model
contains all possible
action sequences

GraneCranecomponent#0.PlaceContaimer— CBCraneProxyModel#0. Terminate

PlacingContainer

Crane#0.Success

ContainerPlaced

ICraneCranecomponent#0. PickupConrtainer

CBCraneProxyModel#0. Terminate

April 6, 2014 ETAPS 2014 26
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CraneCraneomponentat) nillalize[LOAD_CRAME)

EIGHT) Crane#. Succass!)

0

CraneCranecomponsntfl], FickupContainer] CRANE_TRLUICK_HEIGHT)

TGN ramesiil, Sueress] )

CraneCranecomponentml. MoveToTrackPosition TRUCK. POSITION)

PGHT} ramaadll, Succass{)

S1401

CraneCransmmponentt) PlacaConlaines CRANE_TRUCK_HEISHT)

51553
EIGHT) Cramsd# Succass)

’G-dnaﬂrmmnmunmtﬁﬂ. FickupContaina CRANE_TRLICK_HEIGHT)

April 6, 2014

Nineth Workshop on Model-Based Testing

Unlne

{yC

+

creates test

arel. GetAP | fowt )]

ey CECraneProxyhod

e JPEC EXplOrer

sequences to cover
explored behaviour

rare]. Reqistenl B CBCraneProsy Moda R0} [CranafiLsS

CraneCranecormponent#lnitialise{ UNLOAD CRANE)

aned], Success() -

CraneCranecomponent ) PiekupContsinar CRANE_TRUCK_HEIGHT)

A

Success()

a

BCransProxdicdel#) Tarminate])

ETAPS 2014
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51402

Crama_ral

Cranesl. 5

CramaCra
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#region Test Starting in S100
[Microsoft.visualStudio.TestTools.UnitTesting. TestMethodAttribute()]
public wvoid CraneTestCasesSiea() {

this.Manager.BeginTest("CraneTestCases5188");
this.Manager.Comment(“reaching state \'S5188%'");

CraneComponent tempg;

this.Manager.Comment("executing step \'call new Crane#@.CraneCompony

tempté = new CraneComponent(@);

this.Manager.Comment(“reaching state \'S181%'");
s

this.Manager.Comment("checking step

SPYRE

Nunit test scripts are
used to implement

Vreturn new Crane#8.CraneComponent’'");

TestManagerHelpers.AssertBind<CraneComponent>(this.Manager, this.o, temp6, "this
this.Manager.Comment("reaching state \'S186%'");

ICrane temp?;

this.Manager.Comment("executing step \'call Crane#@.GetAPI{ocut _)\"");

this.o.Value.GetAPI(out temp?);
this.Manager.Comment(“reaching s
this.Manager.Comment("checking step

tate

\'5254\'");

Yreturn Crane$#@.GetAPI/[out ICraneCranecompo

TestManagerHelpers.AssertBind<CraneImplScope.ICraneProxy:(this.Manager, this.ol,
this.Manager.Comment("reaching state \'5322%'");

CBProxies.(BCraneProxy temp8;

this.Manager.Comment("executing step \'call new CBCraneProxyModel#®.CBCraneProxy(
temp8 = new CBProxies.CBCraneProxy();
this.Manager.Comment("reaching state \'5398%'");

this.Manager.Comment("checking step “'return new CBCraneProxyModel#@.CBC
TestManagerHelpers.AssertBind<CBProxies.CBCraneProxy>(this.Manager, this

this.Manager.Comment("“reaching state \'5458%'");

this.Manager.Comment("executing step \'call Crane#@.RegisterCB({CBCranePr

this.o.Value.RegisterCB(((ICrane_NI)(this.o2.Value)));
this.Manager.Comment("reaching state \'S526%'");

this.Manager.Comment("checking step

Nineth Workshop on Model-Based Testing

Yreturn Crane#@.RegisterCBYW'");

April 6, 2014

and execute tests

[ caoqes| 7= 3

e rilp
i 201 0P raje A<D Deme W1103. 1\Saltion

liced DFAMoce MU

(0

1o

=]
[
-
on =
Ly - o Tard gt |
Competed cotoases 1 [rests run 1_[Evore 0 [Faiures 0 [rime 174075055




SPYRE

Spec Explorer

"
Lﬁ& ,

Significantly less effort than traditional automated testing

* Model Based Testing + Software Analysis

« Support of data combination testing

« Support of Model composition, incremental ?
However some remaining problems: @ _1

* Modeling still comparatively expensive
* Modeling effort, complexity and skills (experienced tester needed)

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 29



ASD generates verified
software components

Complications

* Legacy code

« External code

« Component
Interaction

« Limited support of

data m

=S &=

Nineth Workshop on Model-Based Testing

April 6, 2014

SPYRE

Spec Explorer generates

automated software tests

Complications
* Modeling needed
« MBT skills needed

-

ETAPS 2014 30




d I
/ \
| \
[ [
I [
 NSPYRE |
| |
I I
4) ASDSpec | :
| |
I [
I I
[ [
I % [
| . 8 I
| .
| “ASDspec .‘ |
: Spec Explorer I
\ eﬁ:'\'e O II
\ . R - . /
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ASDSpec converts ASD Interface Models to Spec Explorer Models and Cord Scripts

ASDSpec generates Test Model (push button) from existing ASD
interface models

Tester need to refine manually the generated model (add behavior,
data, slicing,...)

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 32
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Automatic generation of partial Spec Explorer test model from existing ASD model

(push button)

Benefits
« Effortless model creation
— reuse of existing work

« Testing of complete system including
— Legacy code
— External components
— Data combination testing
— Interaction testing

Results:

— High Quality, Reduced cost
— Adds dynamic testing to ASD

Nineth Workshop on Model-Based Testing April 6, 2014

/ ,Statistical

#¥

ASDsp

Dynamic

Y |

Spec Explorer

e/:'&\*

~

/

ETAPS 2014
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ASDSPEC: WORKFLOW 'SPYRE

Spec
Explorer
ASD Model

Spec
Interface ASDspec Explorer

Model
; '-
tASD} "

Reuse existing ASD interface models to generate
Spec Explorer MBT models automatically

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 34



ASDSPEC: DATA AND MODEL COMPOSITION NSPYRE

Generated code can be extended with any Spec
Explorer feature

Spec
Explorer

ASD Spec

Explorer

Interface ASDspec
Model

e

Add model Add data
composition interaction

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 35



GENERAL MDSD ARCHITECTURE  nspyre

Metamodel(s)

Model Reverse
Editor(s) “ ngineering

|

Model “
Checker

—

2N

Model Transformation
[ [

M2M M2T
N/ \/

Code,

Doc, etc.

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 37
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Metamodel(s)

( )
(- DY coverse

S
( N\ ( ]

: J o

ASDSpec

makes use of
existing MDSD
architecture Spec SpecExplorer

Interface
models

Explorer Cord
Model

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 38



ASDSPEC: TECHNOLOGIES 'SPYRE

Model transformations bridge gap between ASD
and Spec Explorer

ASDSpec

~

SE

Acceleo

Cord

Acceleo .
script

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 39
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 Low effort model creation

- Easy reuse of existing work " ke
« Testing of complete system l SDSP%":.
- Legacy code, data interaction =%
« High Quality, Cost Reduction

Approach Generate test suite Generate test model

Techniques MBT MBT

Effort/complexity Medium Low

Test cases 89 93

Perceived effectiveness Medium High

Bugs Some bugs in hand written code All known bus found

/HAL

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 40
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Design spec
S Manual

Test suite

Interface spec

External code

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 41



Design spec

Interface spec

External code

Nineth Workshop on Model-Based Testing

Manual
scripted
Test suite

April 6, 2014

ETAPS 2014
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Design spec

Interface spec

""""" \ Test suite
o = = R o= == _——— = \

Manual
scripted

Hand written code

[
i | Generated code

External code

|
| N |
—| Legacy code |

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 43
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\ \ Config, Manual
: ' data scripted
Design spec | | pres
< | Test suite
|
Interface spec |, | Manual Test Generated
__________ Test suite

Hand written code

External code

Nineth Workshop on Model-Based Testing

Generated code :
N\ |
Legacy code |

April 6, 2014 ETAPS 2014
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- N Config, Manual
: ' data scripted
Design spec | | pres
< I Test suite
|
Interface spec |, | Generated Generated
Test suite

__________ \ Test model

Hand written code

External code

Nineth Workshop on Model-Based Testing

Generated code :
N\ |
Legacy code |

April 6, 2014 ETAPS 2014
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SPYRE

Tool currently in prototype phase
as an Eclipse plugin
For now available on request

Future steps

— Support data handling/configuration aspects in
ASDSpec, instead of relying on manual additions in
Spec Explorer,

— Supporting other MBT tools.

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 46
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- MDE and MBT technologies have matured a lot in the
latest years

* |t is a matter of time..... Evolution.....

Nineth Workshop on Model-Based Testing April 6, 2014 ETAPS 2014 47



QUESTIONS
MATTER.

SO YOU WON’T HAVE ANY LEFT

taticeshnamic Using Formal Specifications to

% Support Model Based Testing
¢ ASDspec ASDSpec: A Tool Combining the

Spec Explorer Best Of TWO TeCh niq ues

q&w

NSPYRE



