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Smartesting in a nutshell

* Independent Software Vendor, model-based testing solution provider,
founded in 2003.

« Spin-off of a Computer Science Lab in France — University of Franche-
Comté/LIFC

« 32 people - R&D Center and HQ in Besancon (France), Offices in Paris, NL
and India (Bangalore)

« Focus on IT applications (Large-scale Enterprise Information Systems,
Packaged applications — SAP, Oracle...) and Secured transaction Systems
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Model-based testing to industrialize

the functional testing process
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Context of large-scale
Enterprise Information Systems

o System of systems
— Several applications
— Mix of Bespoke and Packaged applications

— Mix of data-oriented and process-oriented
applications

o Several levels of functional testing
— Application/system testing

— Multi-application/Acceptance/End-to-end
testing
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Functional testing of IT
applications — Current situation

Test Test __
Management Execution @,

Test expert

Business Needs

Analysis
Test manager

business expert
How to ensure the quality of the test coverage?

How to increase the percentage of automated testing?

How to master costs and risks of functional testing?
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Software testing smartesting’
|ndustr|allzatlon based on MBT Optimize your Test Center

MBT process

Business Needs Automated Test Test
Analysis “ Test Generation @ Management Execution

L

. Continuous process from business requirements to the test
execution

. Systematic coverage of expected behaviors
. Accelerate test design and test maintenance

. Compliant with Requirements & Risk-based testing
approaches.
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Smartesting MBT process

Requirement management Smartesting Test Designer™

e —

— 5
De?gcoaltted or W J \g ‘ ‘

Test

Business Expert

v
Manual tests
Analyst
v
—

Test management environment

Requirements

link

v

Test scripts

Test automation
engineer
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Test Model - 1/3 smartesling’

traceability
tag Test Generation Executio
. Tests _ SUT
scope Model Traceability Verdict

Process

Model
Test strategy
Behavioral

Model
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Test Model - 2/3

Business Process Model (BPIVIN)

Business Behavior Model
Domain (UML/OCL)
Model
(UML)

Test Model

Test Strategy

Test Suite

* Init State
* Scope

* Strategies
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est Model - 3/3

. [ w® ™ ®
- Initial Screen Party Definition ¥ Ttems Definition X Validation
StartEvent1 Exclusive sateway2 ExclusiveGateway1
E act";‘lE - customer. Folects projects
- custy IStomer P
gamatiurey ;Infeger - E‘?L‘J?:g::éRNAME ot = . g:;gjééTNAME
5 message : MESSAGE g name :
3 login ()
3 logout () proj
4§ selectTimeTrack () 2 X
& selectProjAndTasks ( ) [%) General Behavior
3 selectReports () = TimeLeft tasks
3 selectAccountManagement ( ) 3 f
4 selectEnterTimeTrack () y Egsaved Eooleah B Initial State
© - timeleft] Eghours : Integer
iewTi timeleft mee 3
§ selectviewTime () [cg day : DAY
3 showTimeTrack ( ) 0.1 =
& enterTime ()
3 replaceTime () &
3 removeTime ( ) - tasksOn

4 saveTimeTrack () workon
§ selectTimeTrackDay () *
5 selectProjAndCustomers ( )

3 addNewProject ( )

3 deleteProject ()

3 «observation» checlDisplayedMessage ( )
5 «observation» checkTimeLeft ( )

3 «observation» checkTimeUsed ( )

3 addTaskToWorkon ()

3 removeTaskToWorkon ( ) timeused

* timeused
modifiedtime sed

[Egday : DAY
£ hours : Integer

[Ename : TASKNAME

- task 0.1

current

- gun 2 actTIME

user

task

71 Project2 ; Project.

] MTasks : Task

-timeused g, 1

With OCL to formalize the expected behavior
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Optimize your Test Center

O

EndEvent1

Inwvabd Loan{Gua.

I admnTmeTrackng

1 Customer ; Customer
£ nama = Customer tame

4 TimeLeftyalue : Timeteft

o TTaska : Task
e = T

1 theadmin : User
e = ADMIN

- invaliduser : User
Farame = INVALID

Uses Logoutfs...

User Sessicn{oua

= UserTimeTrading

- IProject : Project.
Ieggnama = ProjactiName

] Task3 : Task
g name = Tada

£/ ITask : Task
e = Tasil

T theuser : User
nama = USER_TAS:

- User2 : snr.
anama = USER_NO_TASK
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Example - SAP
Integration testing
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Optimize your Test Center

REGRESSIOM TEST SD

— Sales snler - mweice

Bus Process steps Transaciion —npudt Expeded resubls
] 1 Creation of a sales oxdernreference o a caract VAOL
Order type ZCsS4
Sales orgardzation 0056
Distribution churael 00
o“s Division oo
‘\ Sales office Foos
Sales groip 520
‘\0“ TRck antiaeate withrefirence™, go 1o ¥ “covtract” 1ol erger
‘\a wortract 3000010894
e Click an“copy”™ Waming Profit cexder
056HD i locked i
cordrollivg area PAD]1
Fress exaer:
£ tem ine
hlaterial 1100
Order quardity 10
Aot 100

Select the ne axd click on the “dsplay dem detals™ + goto
“arcows asRgronere” tadb

WES elanert F/AVTI-04-HD-FT
Save IMessage W1311: Std ord ndogérance
4000454291 has been saved
2 | Creation of a sales oxder VAOL
(Sales order type doesnt exist)
Order type ZCcc
Fress evaer Emor 00058: Extry 2CCC  doesnot exdst i

TVAK - check your exdry”

MIadatory datanotfilled)
Click on““create vrith referenc e

3 | Creation of a sales oxder VAOL
(Sales order type rot linked to sales area)
Order type ZCs1
Sales orgardzation 0056
Distribution charmel oo
Division oo
Fress evaer Emor ¥1502: Order type '2C 51" has not been
defimed i Sales area <'0056' /00 0=
4 Creation of a sales cxderinreference to a candract VAOL

Emror 00055: Iiake @ exdry o all required
fields
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Business flows Modeling for smartesting’
the SD SAP module (with BPMN)

Presales Process Service Sales Order Process
Stock Sales Order Process

Mo

Inquiry Services

AN Yes Customner Consignment Process
(O3> b Goods @§> Q%> e ’ o
StartEvent1 Mo )

MNeed type ? tem| type ? In stock ? Consignment stock ?

/\ /\ Yes Returnable Process
¥

External Bought In Item EndF ventl
synchro  Returnable item issue ?

In third party stock ? g2

/\Yes /\ Interna
B @y

Mo

Cross Company Sales Order Process

Zoom on PreSales Process

T Customer approvd ?
Sta:iEmi /gg\ s
O

CLstomer

Custorner requester quotation

I
= ° Yes L]
2 Sales contract creation (Wadl)
m
B . e N
E Sales Quatation Entry (WA21) Sales Quatation Rejection (A2 @
& EndEwentl
) Long tetrn supply 7 Mo i@
e Purchase infa record creation (ME11)
1
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Busmess_entltles as smartesting’
a CIaSS dlag ram Optimize your Test Center

.| SAPGUI
g «flowcontrol» tocontinue : Boolean ~— SalesOrder
[Cg mess : MSG &ésalesorganization : SALESORGANIZATION
& ten | Bty
= -
?‘E'Zlfi.da:f (h)' 0O - gui currentSalesOrder 1 "
i definePar
féset.lnltlaIOrder () 1 0.4
¥ login () - 50
& logout ()
&2, startvAo1 ()
#, = checkMessage ( )
2, i .
#,» checkQuantity () - ItemList
&, VFo4 () 0.1
2, VLON () currentItem
*
% Lotuoa ¥, - currltem -tems
0.1
L Item
. ) [Egy material : MATERIAL
Business Domain model (£ Quantity : Integer
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Business rules as
a behavior model (in OCL)

L]
Header data entry (VA41)

T\ .

smartesting’

Optimize your Test Center

W A
4*{ Addtional data B ety (VA1) }_

&
) -, —P{ Tents eniry (VA1) Iiﬁ"mm?
Disgiay doc header details (VA41) }—"@7 'i—
&umiuedngp( Soles estry (VA1) }7

™,
( %
Ly ot
! . Orgarieationd data entry (VAS1)

4*‘{ r:illing ety (VALY -.

---@REQ: VA41 - Create a contract

---@AIM: For the creation of a standard contract you should not use an inter-company customer otherwise, error: ZNS086 :
The donneur d'ordre / client livré is a company client. Cross-company flow out of impossible

---@NAME: Standard contract could not have an inter-company customer

self.message = MESSAGE::ERR_STANDARD_CONTRACT_COULD_NOT_HAVE_AN_INTER_COMP_CUSTOMER and
self.tobecontinued = false

o /
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Automated test generation

N e

Steps

Default model instance
Initialized model instance

*Requirements traceability

Bropct Run Frefersnces Heb

eSmart coverage
*Risk based testing
«Automated impact analysis

Requirements statistics

T\ .

smartesting’

Optimize your Test Center

.

(@) Show used, missing, unknown requirements

& Requirement

ADMIN/ADD_PROJECT

In repository  In model

7

B)%)

In test objective

LY coninjaoo _Task _v-v_

ADMIN/DELETE_PROJECT «F

Arbfacts
%[5 & Propet

® 0 - PP_GcbatstdProcess FP_Discrete (7c-a4-f4)
| @0 ep_GobalstdFrocess_FP_MakeToOrder (7c-46-60)
PP_GobatstdProcess_PP_Process (7c-ea-20)

hgnm'(?r -20-43)

N .

o

O PP_Repettive MF4ZN_ConfrmProductonacivitesandQuantty (7¢-cb-01)
[=] PF _Repetitve_MFEF. conwmmmcumorda (7C-E0-48)
o

iDemandPiarning MDE1_Create_planned_indep._requirement (7c

est Designer - VAO1

= B Al =l | [ publisher =&
T gtones O Tests | C Requrements | Crincity | o Last working set
A search tests|

Steps
Cefat o retarce

PP Sy
FP. 1m,wmmmwmnrq
PP_SupplyAndDemandlanning:
PP_SupplyAndDemandFlanning
PP_SupplyAndDemand?lanning
PP_GlobalProcess: PP_GlobaPr

Tags of the sute reached by this step

ADMIN/DELETE_TASK
COMMON/LOGIN
USER/ENTER_TIME
USER/REMOVE_TIME
USER/SAVE_TIME

USER/SHOW _TIME_TRA...

USER/VIEW TIME-TRACK
USER/WORKING_TASK

L

CELLLLCLA

o
L
4
v
U
7

A AR R RN RN

Reached tags | Activatad tags | Parameters | MoGel nstince |

Generation Status
of Stories Collected by Selection

SAPGUL: :SAP. logind)

SAPGUIL:SAP, starkvao1()

WADLPracess::WAD1PracessInstance. WAO1Process_setInitialOrder(WaLID)
YAD1Pracess::WAD1PracessInstance. YA01Process_defineParty{VALID, YALIDY
WADLProcess::WAD1ProcessInstance, WAD1Process_addItem(MATZ, 8)

AP checkQuantity() = &

AP, checkCuantity(
WAD1Process::WAD1ProcessInstance. YA01Process_validate)
CRM3alesOrderProcess: :CRMSalesOrderProcessInstance, CRM3alesOrderProc)
CRM3alesOrderProcess: i CRMSalesOrderProcessInstance, CRMSalesOrderProd)
CRM3alesOrderProcess: i CRMSalesOrderProcessInstance, CRMSalesOrderProd)
SAPGUIL:SAP. logout()

Project Run Preferences Help Collected Stories
.j = % [ l- v| | [HTM| - Reached:
- Undetermined:
'T~ StOl'leS J O Tests | | & Requirement Coverage \®@ Last working set Ul - Unreachable:
-+ Total

B |4

L\, Search tests |

Artifacts

= Project
=

[} Testsvant

" add multiple material {

# & invalid Sales Organization (06-ec-0d)
# k) invalid sold or ship to party (06-25-a7)
&) validation (06-2f-6e)
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T\ .

Test Generation in Smartesting“‘
S m a rte Sti n g Te St D es i g n e r Optimize your Test Center

- Test Designer, - GAPSalesOrderV2

Project  Run Preferences Help Test
—_3 = 2y | [‘/ - = | |HP QC publisher "1 a8 CO
J J (HPQCp ntents

5% Stories &) Tests “'-. £ Requirements ', & Last working set |

L), Search tests| Test detail
2 artiif Tests ||| StePS
~ |2 Project Ge 34 - Default model instance
e T [@ S ne /. 34 Initialized model instance
ion of a sales order in reference to a contract (41-9c-% af e GAPSalesOrder::GAPSalesOrderInstance. login{vALID, YALID)
&) 02 - Sales order type does not exist (41-24-53) d ie GAPSalesOrder::GAPSalesOrderInstance. VA0l _Create_sales_order_initial{¥ALID, VALID, YALID
) 03 - Sales order type not linked to sales area (41-40-d0) S [S GAPSalesOrder::GAPSalesOrderInstance. YA01_Create_with_reference()
&) 04 - Mandatory data not filled (41-09-1d) alesOrder::GAPSalesOrderInstance.check_Message() = SELECTED_ORGANISATION
&) 05 - Sales organisation does not exist (41-88-f2) GAPSalesOrder::GAPSalesOrderInstance. ¥A01_Contract_selection{VALID)
) 06 - Sales office is not linked to the sales organisation (41-b1-84) GAPSalesOrder::GAPSalesOrderInstance. ¥A01_Copy_from_reference()
&) 07 - Distribution channel does not exist (41-5a-62) ® GAPSalesOrder::GAPSalesOrderInstance.check_Message() = SELECTED_COMTRACT_SL
&) 08 - Division does not exist (41-ab-2b) GAPSalesOrder::GAPSalesOrderInstance. YAD1 _Sales_item{vALID, 100, 100)
&) 09 - Sales office does not exist (41-43-a1) GAPSalesOrder::GAPSalesOrderInstance. validate()
# &) 10 - Sales group exists but not linked to sales group (41-3a-91) @& GAPSalesOrder::GAPSalesOrderInstance.check_Message() = SELECTED_MATERIAL_SUC
&) 11 - Sales group does not exist (41-6a-c7) GAPSalesOrder::GAPSalesOrderInstance. YA01_Fill_item_details()
&) 12 - Contract does not exist (41-8b-a9) GAPSalesOrder::GAPSalesOrderInstance. YA01 _Account_assignement_‘WBS_Selection{vALID)
&) 13 - Contract exists but contract type not compatible with sales order type (41-95-F9) GAPSalesOrder::GAPSalesOrderInstance. validate()
&) 14 - Contract used as a reference is a sales order (41-9b-dc) GA .che () = SELECTED_WBS_ELEMENT |
&) 15 - Creation of a sales order in reference to a sales order with a locked profit center (41-60-84)
&) 16 - Sales order used as a reference does not exist (41-09-7d) @ GAPSalesOrder::GAPSalesOrderInstance.check_Message() = SALES_ORDER_CREATED
&) 17 - Sales order used as a reference is not compatible with sales order type (41-d2-21) GAPSalesOrder::GAPSalesOrderInstance.logout()
&) 18 - Sales order used as a reference is a contract (41-ec-dS)
&) 19 - Sold-to party does not exist (41-a2-e0)
&) 20 - Ship-to party does not exist (41-31-a1) Pl ] l | »
&) 21 - Sold-to party exists but is not created For 0056 00 00 (41-20-8d) AV
(O 22 - Ship-to party exists but is not created For 0056 00 00 (41-b2-39) Tags of the suite reached by this step
O 23 - Ship-to party is missing (41-69-83) AI:::ccessFull creation of sales order
&) 24 - Use an incorrect intercompany sold-to party (41-6a-64)
&) 25 - Service does not exist (41-b4-30) NAME:
) 26 - Profit center not compatible For 0056 00 00 {41-93-F3) 01 - Creation of a sales order in reference to a contract
&) 27 - Profit center does not exist (41-1c-bd) REQ:
&) 28 - Material does not exist or exists but not for this company (41-b3-37) 01 - Creation of a sales order in reference to a contract
# &) 29 - WBS Element does not exist (41-4d-b7) i
&) 30 - WBS element exists but is not For the correct business area (41-4b-70) Te St attr] b utes
&) 31 - WBS element exists but is not a biling element (41-df-4b)
&) 32 - WBS element exists but is locked {(41-2c-24)
&) 33 - WBS element is assigned to a different contract (41-15-cf)
] &) 34 - Creation of a sales order containing several items (41-e5-3f)
= Reached tags | Activated tags / Parameters | Model instance | l 7
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Test publication: manual and ¢,
au t oma t e d t e StS Optimize your Test Center

N s
Publication

Test Analyst

Manual testing + Automated testing

Automation
engineer
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Publication - HP Q

Center

[ HP Software

uality
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smartesting:

Optimize your Test Center

< BACK FORWARD > TOOLS HELP LOGOUT

Releases

Requirements

Business
Componernts

=

Test Plan

Ny
G

Test Lab

&

Defects

«

Quality Center

Edit

View

Domain: F_BOR_40_ES_SAP, Project. POC2_NESSIE, User: 4125264

Details ITesi Script * | Aftachments | Reqg Coverage * ‘ Linked Defects ‘

ne X577 M
[#_| GAPPrintDraft ‘ o Select Componert | o New Componert Request... | § & X M| » ®
[+ _| GAPPrintinvoice
=1+ GAPSalesOrder é Component : Status ’Input =
E= GAPSaIesQrderV2 > login ’HReady p_UserName: ¥ALID
=4 test_suite p_Pwe: VALID
et stimulatedElement: GAPSalesOrderinstance
@ 02 - Sales order type does not exist (41-e4-59) testPhase: body
@ 03 - Sales order type not linked to sales area (41-40-d0)
@ 04 - Mandatory data not filed (41-09-1d) 2 VAO01_Create_sales_order_initial '!Ready p_Channel: ¥ALID
@ 05 - Sales organisation does not exist (41-8-12) p_Division: ¥ALID
@ 06 - Sales office is not linked to the sales organisation (41-b1-84) p_OrderType: YALID
@ 07 - Distribution channel does not exist (41-5a-62) p_SalesOffice: ¥ALID
@ 08 - Division does not exist (41-ah-2k) p_SalesGroup: YALID
@ 09 - Sales office does not exist (41-43-a1) p_SalesOrga: VALID
@ 10 - Sales group exists but not linked to sales group (41-3a-91) stimulatedElement: GAPSalesOrderinstance
@ 11 - Sales group does not exist (41-6a-c7) testPhase: hody
@ 12 - Cortract does not exist (41-8h-a9) " .
@ 13 - Cortract exists but contract type not compatible with sales order type (41-95-19) Bl VAN Create_with_referenice 'ﬂReady shmulaied?lemenl: b San el
@ 14 - Contract used as a reference is a sales order (41-3b-dc) estPhase: body
@ 15 - Creation of a sales order in reference to a sales order with a locked profit center (41-60-¢ 4 check_Message HlReady retmess: SELECTED ORGANISATION SUCCES
@ 16 - Sales order used as a reference does not exist (41-09-7d) stimulatedElement: GAPSalesOrderinstance
@ 17 - Sales order used as a reference is not compatible with sales order type (41-d2-21) testPhase: hody
@ 18 - Sales order used as a reference is a contract (41-ec-d5) v
@ 19 - Sold-to party does not exist (41-a2-e0) S VAO01_Contract_selection 'ﬂReady p_TComramNum: VALID
@ 20 - Ship-to party does not exist (41-31-a1) stimulatecElement. GAPSalesOrderinstance
@ 21 - Sold-to party exists but is not created for 0056 00 00 (41-e0-8d) lestPhase: body:
@ 22 - Ship-to party exists but is not crested for 0056 00 00 (41-b2-39) B VA01_Copy_from_reference HReady stimulatedElement: GAPSalesOrderinstance
@ 23 - Ship-to party is missing (41-h9-83) testPhase: body
@ 24 - Use an incorrect intercompany sold-to party (41-6a-64)
@ 25 - Service does not exist (41-b4-30) 7  check_Message ’HReady retmess: SELECTED CONTRACT SUCCESSUL
@ 25 - Profit center not compatible for 0056 00 00 (41-83-13) stimulatedElement: GAPSalesOrderinstance
@ 27 - Profit center daes not exist (41-1c-bd) testPhase: hody
@ 25 - Material does not exist or exists but not for this company (41-b3-37) 8  VAO1_Sales_item 'HReady b_MaterialName: VALID
@ 29 - WBS Element does not exist (41-4d-b7) p_OrderQuantity: 100
@ 30 - WBS element exists but is not for the correct business area (41-4b-70) p_OrderAmount: 100
@ 31 - WBS element exists but is not a biling element (41-df-4b) stimulatedElement: GAPSalesOrderinstance
@ 32 - WBS element exists but is locked (41-2c-24) testPhase: body
@ 33 - WBS element is assigned to a different contract (41-15-cf)
@ 34 - Creation of a sales order containing several tems (41-5-3f) 9 validate “HReady

| idsRoot
<

@ 35 - Creation of a sales order without any reference to a document (41-b0-24)

stimulatedElement: GAPSalesOrderinstance |
o W 5

Description | Snapshot

P
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Smartesting Test Designer
key points

= Based on standard UML 2.x and BPMN 1.x or 2.0

— Integrated with modeling tools under Eclipse/UML (IBM RSM,
open-source, Borland/MicroFocus Together)

o Integration into existing test environments

— Test management & test execution tools (HP QC/QTP, IBM
ROQM/RFT, TestLink/Selenium)

o> Test generation strategies
— Structural model coverage criteria
— Scenario & Schema-based testing

© SMARTESTING 2009 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Agenda smartesting’

Optimize your Test Center

Model-based testing to industrialize
the functional testing process

Challenges and Quality Issues

MBT In practice — Lessons learned
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Challenges & Quality
Issues #1

2 Alignment of the test repository with the
business requirements

— How to facilitate the communication between
business analysts and testers?

— How to prioritize the test design with the critical
business processes (particularly for end-to-end
testing) in a risk-based approach?

© SMARTESTING 2009 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Roles and collaboration (1) smartesting

Optimize your Test Center

Business Process Model (BPMN)

Test Strategy
Test Suite
Business Behavior Model * Init State
Domain (UML/OCL) *Scope
Model * Strategies

Business Analyst (UML)

Test Modei

__________________________________________________________________________________________________________________________

Test Analyst

PAGE 23
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Roles and collaboration 2y smartesting

4 —

Business

Analyst ‘ i
I Test
Test Analyst ] components

Business

Models = ‘

and flows T 2
M Automation
= engineer

PAGE 24
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Challenges & Quality
Issues #2

2 How to manage the complexity and re-usability
of the test model

— Collaborative work (large testing team for large-scale
enterprise IT)

— Several levels of testing
 Application testing
* End-to-End testing

© SMARTESTING 2009 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Test model - Layered smartesting’
structure

I T 1
Information
System of System Business
systems layer Process Model
S
\ S o
\ S e
\ N
\ o
1 . 1
Application Application A Application B
layer
/ \ / \
.I AN y4 I l‘
/ \ I | \

. // ‘\ , i ‘
Services and — — § / —/ | —
Business Business Entities Businéss Entifies Service 1 ; Service 2
Entities layer ~Groupe 1 ~ Groupe 2

’ PAGE
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Challenges & Quality
Issues #3

> MBT should manage both manual and
automated testing

— Testers In the IT field reserve test automation
for regression testing

— How to manage both manual and automated
test execution in the MBT process?

= MBT enhances the Key-word testing approach

© SMARTESTING 2009 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Fully glocumented test smartesting’
repository

‘ 59 | Rational Quality Manager

I: ] Dashboards  View Test Plans Display Time-Track f... Display Time-Trackf...

From the

description of E

Planning

Operatlons In the = Test Environment

Construction

Test m Od e | to th e , Test Script Name Display Time-Track for Current Manth (27-43-3d)

documentation of =% somsip

E Display Time-Track for Current Month (27-43-3d) Execution
| b Manual Script

. e ®@ © ©e- 5 | m B BI P © BIVUSE i Pr @~ @~
eacn steps In tine
Step Result Description Exzpected Results
- -
test repositor =R
. Execution Technical init for automation

2 =] Body: login

'r,:- ] Fillthe Username and Passwaord fields with the values Caroline

—_— (pagsward: pags). Then click the "Login Now" button.

Reports
3 =) Body: enterTime The displayed message is equal {0 "MODIFICATIONS_NOT_SAVED".

= Identify the line matching the task Telesales. Then enter & in the box
L h corresponding to the date Saturday last week. The remaining time for Saturday lastweek must be 5 hour(s)

Detects Time used on task Telesales for Saturday last waek must be 5 hour(s)

4 =) Body: saveTimeTrack The displayed message is equal fo
Click the "Save Time-Track" hutton. "MODIFICATIONS_SUCCESSFUL_SAVE".
] =) Body: confirmation
B = Body: selectViewTime
Select the "view My-Time Track” tah

7 =} Body: showTimeTrack The displayed message is equalto "DISPLAYED_UNTIL_TODAY".

In the calendar, select the date {month or year) carresponding to
CURRENT_MOMNTH.

g E Teardown: endTest

PAGE
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Agenda smartesting

Optimize your Test Center

®

. Model-based testing to industrialize
- the functional testing process

Challenges and Quality Issues

MBT in practice — Lessons learned
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Lesson learned #1:
Modeling paradigms

2 Multi-paradigm approach (see w. Grieskamp — 2006
FATES invited paper)

— Diagrammatic and Textual notations
— Pre-post, State-based and Process-based modeling
paradigms
2 Supporting model sharing and re-use
— Structuring models using packages
— Model composition

\GE 30
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Lesson learned #2:

Dedicated test model

> Model-based testing: the inversed Y model

Reusability of business
process models and
business domain
models from the Req
analysis phase..

MBT
=» Dedicated behavior
test model for
automated test
generation rep(T)i?ttory
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Req analysis

Development
process

SUT

v
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Lesson learned #3: Test
generation strategies

= Two complementary approaches:

— Structural model coverage

 Using classical coverage criteria (Transition &
decision coverage, path coverage, data coverage)

« Based on risk analysis

— Scenario-based test generation
« Generation based on high level scenario or use cases

« Symbolic animation of scenario on the model to
compute the expected results and input parameters

« Generating tests from test schemas

E 32
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Lesson |earned #4: smartesting’
Integ ratIOn ISSueS Optimize your Test Center

Test Design

MBT must be
integrated with
test
management
and test
automation tools

generated tests

Business Test
Analyst Analyst
]
Iterative |
Process I
I
|
Test scripts
Adaptation layer.
Automation Keywords library
Engineer
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Conclusion

2 MBT is now emerging in industry for several
reasons:

— The complexity of software applications continues to
Increase, and the user’s aversion to software defects is
greater than ever ;

— The cost and time of testing is already a major
proportion of many projects ; MBT can decrease the
overall cost of test by generating manual and automated
tests ;

— The MBT approach and the associated tools are now
mature enough to be applied in many application areas.

| PAGE 35
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Technology adoption life

cycle
Main mparket
|
Innovators Early majority Laggards
(techies) (pragmatists) (sceptics)
— Early adopters Late majority

(visionaries)

© SMARTESTING 2009 — This document is the property of Smartesting. It may not be reproduced in whole or in part

(conservatives)



Some Research
Challenges in MBT

o Fitting MBT into existing processes (including agility) and
tool chains

> How to make MBT modeling easier (behavioral part)?
— Link with requirements analysis activities?
— Dedicated Domain Specific Modeling languages®?

o Link between MBT approach and Code analysis

> Effectiveness of test generation strategies (Theoretical &
Experimental works needed)

> MBT for non functional properties (security, usability,
performance, availability...)
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