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Large-scale Enterprise Information
Systems

2 System of systems & Complex composite systems

» Multiple applications
» Mix of Bespoke and Packaged applications
* Mix of data-oriented and process-oriented applications

» Multiple targeted platforms (PC, Smartphone, Pad)

2 Risk mitigation
» Quality Assurance (Testing) ensures a key role for risk mitigation

» Importance of compliance and regulation rules (SOX...)

> Software quality has been becoming a Must have

» Users don’t want to use buggy systems anymore
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Testing focus areas of IT organizations

QA/Test function maturity: shift from tactical ad hoc process to a more
strategic & centralized approach

Top Four Focus Areas — Across Western Europe

1. Choosing a testing methodology to address agile/component
based development life cycle

2. Provide automated test coverage to build agility in testing

3. More focus on the non-functional aspects like performance,
availability, security etc.

4. Having a test strategy that optimizes use of testing services
(traditional and cloud based)

Source IDC - European Services, Enterprise Application Testing Survey, March 2011
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Separate software testing from software
development

100% -

90% -
30% - R
70%
7
Source IDC - 60%
Europegn Services, 5p9, -
Enterprise .
Application Testing 40% -
o |
Survey, March 2011 30% et - ) » o
20% - 35%
10% -
D% T T T T T 1

UK France Germany Benelux Nordics Spain

u S\Wtest separated from SW dev H [n the process of separating
< Not separated but planning B Mot separated & no plans
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Testing levels

Model-Based
— Testing for IT
Systems
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Where Does It Fit?

‘Reducing risks

in large projects’

. End-to-end testing,
Model-based 1S core business processes
Testing > gualification ‘Increasing
Business Value
of testing’
\ Integrated Acceptance testing

applications services of multi-applications

qualification ‘Traditional
functional testing’

—

Functional Testing
Standalone business application of single applications
gualification
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Testing methodology

2 RRBT — Risk & Requirements Based Testing

— Driving test effort on the basis of risk analysis & linking risks and
requirements
— Several documented methodology inspired by RRBT:
« Sogeti Tmap®
« Logica RRBT
« ISTQB/CFTL
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Testing tools

Requirements Model-based testing
management tool tool
' > Test gen.
models
’ Test
management
tool | !
Test
Defect tracking Repository Test automation

=

Configuration management and versioning platform| ]
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Model-based testing for IT systems

Model Assets for automated test generation

ibaiiot

> Test Production

Business . td"-. omat Test
es esign automation .
Needs J Repository

Automated Traceability

Test Execution

x

automated manual

10
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Test Generation Process

Test Design

3rd party
Eclipse-based modeler

Models Generated Tests

Test Analyst

Reguirements
Business Processes

Business Manual Tests

Analyst

LLLLL

Executable Scripts

Automation layer

Requirement Management Test Management
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Short
iterations

Agility

Manual Testers

3

Test
Automation
Engineer

11


https://jazz.net/projects/rational-requirements-composer/
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Models for Automated Test Generation

Business Process Model (BPIVIN)

< 4

Business Rules and Behavioral
Model (UML)

Condition: Rules

< 5 years v x x x x
>=5and < 18 x v x x x
>=18 and < 55 x ¥ x x

with concession card

>=18 and < 55 x x x v x
no concession card

>=55 x x x x /j

Models used with Smartesting

Business Entities and
Logical Test Data (UML)

purchaseOrder
SUTn
|- snGiobalModel
e | MESSAGE
salestrder
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Test Repository is fully driven

from models + the testing strategy

What do you want to test?

Business Process Model (BPMN)

=< =] Domain & Test Data
% — .. Model (UML)
I - @ .
Business Rules and Behavioral _

Model (UML) S

Models used for Test Generation

» Expected behavior
* Observation point
* Processes and flows

* Business rules to be tested
* Documentation of actions

Test
Analyst

®

How do you want to test it?

Testing Strategy

- Model coverage

- Configuration

- Initial state J
N

Automated

Test Generation
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Models of Business Processes structure
the Smartesting MBT solution for IT

= Business Process models formalize the business
workflow to be tested

— Facilitating the communication between QA team and Business
Analysts

— Simplifying modeling activities for Test Analysts (Business
Processes + Business Rules + Logical Test Data)

o> Business Process models may be reuse from upfront
activities
— From Business Process Analysis
— From Requirements Elicitation

o2 Business Process modeling is based on standard BPMN
notation from OMG

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Modeling Business Processes with BPMN

Create Order

( =%

StartEventl

i
r

B

Cornpute Sales Statistics

f i)
| _.l
StartEventl

Enbl

A business process with

-
v

sub-processes.

all received ?

Y
) X
StarltE*‘E’ﬁtl;’- complated ?
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Modeling Business Entities and Expected Behavior

| Order .
g U © ORDERNUM "0 ordereditems T
[Cg status ) ORDERSTATLIS 0.1 *

wenumer aticee:
FE| ORDERSTATUS
= NOMNE | Orderapplication
= DEFIMED
= WALIDATED 2 login )
= DELIERED & logout ()
= REFLISED FererenkaEas
= REGISTERED {5 addCrderItem ()
= SUBMITTED SO T T e
{2 reviewCrder ()

A precise description of the
requirements and business
rules define the expected
behavior

= 1tem
Egid ¢ ITEMID Business entities and

[Cg quantity ; Integer ]
boundaries are

described:

<enumeratiarr e at corporate level

[E| USER-ROLE

= NONE (shared by all apps)

= SALES . .
= SALESMGR - at application level

= FINAMCE

aenumeratiors:
=] MSGORDER.
=1 MNOME
= COROERREFUSED
= CORDERACCERTED
= INWALIDITEMID

F--@REQ: SALES/ADD ORDER_ITEM

if (p_itemid <> ITENID::INWALIDID) then
———[@LIMN: Possikle to add a walid item to the order
wess = MIGORDEER: :NCONE

else
———[@AIN: Impossikle to add a invalid item to the order
mess = MSGORDEER: : INVALIDITEMID

endif

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part



Publication to the Test Repository foF Test

Execution

N B X |G T-lzM&=E-7

Detailz= | Design Steps + | Test Script + |Aﬁachmerrts * | Req Coverage | Linked Defects

L Subject

Test cases are

repository:

published to the test

* In natural language
for manual execution

70 Unattached
|| BPT Rezources
_ L Orderdpplication
+-__| Libraries
=l 4 Orderdpp

=l _4 CrderTestSuite
7 addOrderttem (h2-fh-6d)
~ cancelOrder (h2-1e-22)

erOrder | )

Lo removeCrdertem (h2-62-3c)

Details |Design Steps # |Test Script # | Attachmerts # | Reqg Coverage | Linked Defects

|@ Action
: login "BODY™, "OrderApp", "SALES"

createOrder "BODY", "OrderApp"

13 logout "BODY", "Orderdpp”

25 logout "BODY", "Orderdpp”

1
2
3
4
5 getCreatedOrderMumber "BODY", "Orderipp”, "MURM2"
G
7
i
g submitOrder "BODY", "Orderspp”, "MUKMZ"

15:  login "BODY", "Orderdpp”, "SALESMGR"

17:  displayMgrReviewlist "BODY", "Orderdpp"

21:  reviewOrder "BODY", "OrderApp”, "NUM2"

27 login "BODY", "Orderdpp”, "FINAMNCE"

29 registerCrder "BODY™, "Orderdpp”, "NURME"

addOrderltern "BO0DY", "Orderdpp”, "NUMZ", "RESTRICTEDITERM", "1"

11:  checkOrderltem "BODY", "OrderApp", "teminstance2”, "NUM2", "RESTRICTEDITEM", "1"

19:  checkMgrReviewList "BODY", "Orderdpp”, "Order2”, "NUMZ"

23 checkMessage "BODY", "Orderdpp”, "ORDERACCEFTED"

—
Gl | X |In & .}

T E e |y | 1D IE|

1] | |Descriptian

|Expected Result

Lagin to the application with
===SalesRepresentativellser===

Menu § QOrder F Create Newy Order

on order # ORDER_002, acld 1 items
of type Restricted

henu f Order F Submit
Open order # ORDER_002 from the list
and submit

MenulLogout

Lowgin bo the application with
===5SalesManagerlsers==

fenu f Crder § Review

henulogout

Login bo the application with
===Financellser===

The arder just crested will be defined by

#ORDER_O02 n
ORDER: ORDER_0O2

ITEN: Festricted

Cuanitity: 1 "

Order # ORDER_002 shoult be in the list

* In robot language for
automation, when needed

A
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Composing BPMN models with behavioral
models

2 Business Processes described with BPMN

2 Each “Service Task” in BPMN is linked to a Smartesting UML
operation

2 The Smartesting simplified UML stereotype is used to:
— Simplify modeling for testing
— Make the Business Scenarios issued from Business Processes
executable (manual or auto)
— Capture the business rules and expected behaviors

— Provide requirements coverage

19
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How to link BPMN with Smartesting UML
(BPMN Side)

1. Define Interface Operations for =2 &g

=2 VacatonProcess ¥
- = Data Stores
each Service Task & Eacaations
2 Global Tasks
= Interfaces

'ﬁ F|IIVacat|onForm
& SubmitToMgt
& Mgtagreement
# sSubmitToHR

=X Item Definitions

= Messages

= Signals

2. Associate each Service Task with Interface Operations

W & & &
Fil Vacation Request Form Subrnit To Managerment Manager Agresment Subrnit To HR .
StartProcess 'y EndProcess

Tl Properties &2 v Tasks\E Console | ) Bookmarks
@ <Service Task> Fill

acation Request Form

General Mame: Fill % acaton Request Form
DocUmentation -
Implementation, | WebService
Appearance
Advanced ~ Operationy | FilvacationForm

T ——

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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How to link BPMN with Smartesting UML
(UML Side)

2 Declare UML operations for each Interface Operation

= Vacation&pp

§ FilVacatonForm ()
5 SubmitToMgt [ )
§ Magthgreement ()
& SubmitToHR ()

2011 - This document is the property of Smartesting. It may not be reproduced in whole or in part
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How to define detailed business rule"‘sﬂ-

With OCL.:
2 OCL stands for Object Constraint Language

o Its goal is to express constraints on UML elements to overcome
the limitations inherent to any graphical representation

It manipulates objects and collections of objects
Operations can be called in OCL
OCL scripts are always in the context of a class

OCL is used to express both the conditions under which an action
IS possible and the effects of this action

O 0 O 0

=/ VacationApp

if (p days = DAYSREQUESTED::NEGATIVE or p_days = DAYSREQUESTED::NONE) then
-—-[@ATIM: days input error

i Fil acationForm () self.mess = MSG::INVALIDDAYDATA and

%SmeitTOMCJt |': :I L self . days = DAYSREQUESTED: : NONE
else

%Mgtﬂ.greemeﬂt]{ :I -—-[EAIM: correct form content

Add OCL when needed endif

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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How to determine the coverage of the

. -

Business Scenarios w.r.t. the BPMN model

I o o e

- s .- . N, E -

E] E [ Show process usage

Cwverview Behavioral test objectives | Business test ohjectives

Process Usage provides an
accurate view of what paths in
the business process have
been covered or not

i 1story wil be generated {

-

(D Show used and unused BPMM alements

Process | Lzl sigele=te

[ ] show unnamed elements

Elarment

IRl vacation Request
[®Isubmit to Management
[®IManager Agreement
BISUbmit to HR.

@ acknowledge rejectad request
rRequest Accepted ?

(D StartProcess

QEndpProcess

LLL 844

In “acafion Test Suite’

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part

23



A step-by-step example

2 Objectives

— How to develop test generation models from BPM and
Smartesting UML diagrams

— How to use test generation models to automatically create
test cases

— How to use the generated tests in the test management
environment

24
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Analyze Requirements:
BPM Example: OrangeHRM Recruitment Process

S -

&

Admin

Continue w. Application?

/r— \ '/'i'" ™
{ Create Job Vacancies L | x Yes [ Mo
., Wiew Application | schedule Interview
Start [+]
Mo
x Yes .| Offerlob
) Offer Job?

Ny

./l'rﬂ
Reject Application ‘

Motify &pplicdnt & Interviewer

End

Ny

Applicant

¥ S

Ny

Wiew Job Apply for Job ‘

Interviewer

-
(2

Ll
'-@' Meet Candidate

Interview Request -

. :-ri

Record Interview Result

|

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Analyze/Refine Your Business Flows:
1 - Building a List of Keywords (1/2)

> Keywords as operations of the SUT
— Operation signature
=>» Keyword specification

=» Contract between business logic and technical
Implementation

— Operation parameters can be used to «SUT»
model = OrangeHRM
# «business» viewJobVacancies ( )
» Multiple choices/options (e.g. selecting a # «business» addEditlobVacancy ()
. # «business» viewJob ()
menu |tem) # «business» applyForJob ()
« User forms (e.g. Iogin) # «business» viewApplication ()

# «business» rejectApplication ( )

# «business» schedulelnterview ()

# «business» offerJob ()

# «business» recordInterviewResult ( )

(continues next slide)

26
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Analyze/Refine Your Business Flows:
1 - Building a List of Keywords (2/2)

2 Documenting the keywords

— Natural language documentation of what the user should do to
perform the action

— Example: documentation of <<business>> offerJob()

= Properties 22

4’
# <Operation> «business» offerJob () ,
T [ - -| - - % % BIUASD TT4
Paramet 1. Select the 'Recruitment > Applicants' menu. -
Exceptions 2. Click the 'Offer Job' link for the job vacancy of interest. 1"
S 3. In the 'Confirm Action' window, enter the reason for the Offer Job action, then click 'Offer Job'. (
Documentation /

~Emert@ints s e e e T 2 s e NP N ‘,-‘\_"-.__ PN e L N o

> Keywords as the basis for automation

— Signature of the keyword-operations = interface between models and
technical implementation

— Documented in the “Adaptation Layer Specification” for the test
automation engineer

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Develop Behavioral Model:
2 - Input Parameters for Business Actions

o Purpose: add variability to business actions

— Contribute to the documentation of the business actions
« Example: (parameter type not shown)

# «business» applyForJob ( pJobTitle)
I Properties 2 \ = = = [

¥5 <Operation> «<business= applyForJob ()

General ’Normal vlTahoma TIE T]{L‘f ' [E
Parameters BII_I&&T,T‘EE*%E*EE oo PR =

Exceptions In the list of available jobs, select the entry corresponding to $pJobTitles, expand the
Stereotypes job details if not already done and click the 'Apply' button.

Documentation

o Supported types:
— Enumeration classes
— Primitive types: Integers and Booleans

28
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Develop Behavioral Model:
3 - Business Entities

o Definition:
— Business entities correspond to the terms specific to the business
domain (e.qg. flight, traveler, reservation for an on-line flight
reservation site) and are modeled as UML (entity) classes

— They have:
» Characteristics modeled as UML attributes
» Relationships with other classes modeled as UML associations

» Behavior modeled as UML operations

= Company
g companyMame : COMPANY_NAME
& findAvailEmployee ()

employs
"/ - employees
£ Employee £ Timesheet

Cw lastName : LAST_NAME - owner - timesheets | Egstatus : TS_STATUS
g firstName : FIRST_MNAME Eg weekMNumber : TS_WEEK
EajobTitle : JOB_TITLE 0.1 " | & numberHoursWorked : HOURS_WORKED
Eg status . EMPLOYMENT_STATUS # totalHoursReported ()
# findCurrentTimesheet () 29

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part



Develop Behavioral Model:

4 - Modeling Behavior

- =

2 OCL is used to express both the conditions under which an
action is possible and the effects of this action

> OCL is attached to operations (pre- and post-conditions)

ST
= OrangeHRMApp

'-C"EIC'Ut ( #| validate

%z&sﬁigiﬁmg Apply observation stereotype
2 chusiness» answ)  Yisibility Is observed by new observation
3 <business» Answ Edit precondition

# «husiness» Acknd  Properties...
5 «husiness» Acknc

Edit postconditon

B Precondition - Login &2

lp LoginId <> E EMPLOYEE ID::NONE and
Zgelf . connectedUser.oclIzsUndefined () and
iself _employees-»exists{ p : Person | p.id = p LoginId)

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Descripton
i Checking modelis)...
i cModel checking finished success

1 Test suife VacatorT Test sUite”: 4 stories generated from business scenarios
1 Double click for process Usage
1 Double click, for tag statistics




Develop Behavioral Model:
5 - Expressing Conditions in Pre/Post-Conditions

V".-, o

2 In post-conditions, conditions represent possible application behaviors
(including error cases) that can be tested

2 In pre-conditions, conditions are used to tune the model and filter out
behaviors that are not possible

2 The Decision Table can be used to capture easily the business rules

| CreditFile

P7Y:6A, TA» Check_credit elighility rega

¥ Validate
Smartesting r Edit as Decision Table
Wisibility [ Apply obserddtion stereotype
e Is observed by new observation

ﬁ]_ Edit precendition

E Properties E Decision Table: CreditFile:Check_credit_eligibility_regarding_caracteristics &2

EINAEE)

2 A%

£l |_\_1‘ = B

true
true
false
false
false
false

false

4

creditpossible : Boolean ify p_creditduration : CREDIT_DURATIOM

CREDIT_DURATION:BETWEEN_12_48 MON...
CREDIT_DURATION:BETWEEN_12_48_MON...

CREDIT_DURATIOMN:SUP_48_MONTH
CREDIT_DURATIOM:IMF_12_MOMNTH
<Empty=

<Empty>

elze

(LI

ify p_buyingamount : BUYING_AMT
BUYING_AMT:IMF_80_PRCT
BUYING_AMT:IMF_80_PRCT

<Empty>

<Empty=

<Empty=

else

<Ermpty=

i1 p_creditarount : CREDIT_AMT
CREDIT_AMT::BETWEEM_5000_21500
CREDIT_AMT:BETWEEM_5000_21500
<Empty>

<Empty>

else

<Empty>

<Ermnpty=

{E} p_cat: GOOD
GOOD_CATEGORY
GOOD_CATEGORY
<Empty>

<Empty=

<Empty=

<Empty>

else

© SMARTEST INGrzurv=zoms
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Develop Behavioral Model:
6 - Requirement Traceability and Test Aims

2 Purpose:
— Provide traceability links between test cases and requirements
— Keep track of the atomic behaviors covered by each test case

2 In practice, tags are added to the model:
— @REQ tags for requirements and @AIM tags for test aims

— In the effect of operations only

--- @REQ: example TO DO
--- @AIM:

o In most cases it’s easier to use the Smartesting tabular view:

= x
EIR&REE

i1 p_creditduration : CREDIT_DURATION i1 p_cat: GOOD_CATEGORY appCredit.message : MESSAGE - REQ
CREDIT_DURATION: :BETWEEN_12_45_MONTH QOO0 _CATEGORY:  DOMESTIC_APFLIANCE  MESSAGE::ZREDIT_ACCEPTED Credit accepted
CREDIT_DURATION: BETWEEN_12_45_MONTH  GOOD_CATEGORY ! SOUND _WIDED _GAME MESSAGE: :CREDIT_ACCERTED Credit accepted
<Empty = else MESSAGE: :CREDIT_REFUSED Good cateqory excluded From offer
CREDIT_DURATION: :SUP_45_MOMNTH <Emply = MESSAGE: :CREDIT_REFUSED Dwration reskrickion
CREDIT_DURATION: . IMF_12 MOMTH <Emply = MESSAGE: :CREDIT_REFLSED Personal amount restriction ¥

Maximum amount limik Y
|Duration restriction
‘Personal amount restrickion
Prospect eligibility

Student restriction b

32
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Develop Behavioral Model:

/7 - Observation points

2 Observation points are operations stereotyped

<<observation>>

> Two approaches:

— When the watched data has changed OR
— When specific operations are called

E Properties &3

| Application

= currentContractId : CONTRACT _ID = MONE

42 login ()
42 logout ()
ﬂselectCnntract gCDntract COMNTRACT 1D

*L. Tasks | &l Console E];[l Bookmarks E Smartesting Cn:nn

* < Dperation> «observation» checkContractId ( )

\. ol \ e

o

‘\, M-’\.. .

o Like other operations, they can be documented and they can

have OCL conditions (typically to further limit the situations

when they are triggered)

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole
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Build Test Data:

8 - Defining the initial state of the system

> Modeled as a package containing the actual objects
(instances of classes) to use Iin the test generation
— Possible to define different sets of objects
— Generated tests may differ from one set of objects to another
— Impact of the test strategy in the object definition (see next slide)
— Mapped to the physical objects during test execution

Q Person
Egid : E_EMPLOYEE_ID
EgremainingDays : Integer
Cg takenDays © Integer
Cg scheduledDays @ Integer
Cg hasRequestedLeave : Boolean

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in pari
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P

2.4

£/ GUL ; OrangeHRMApp

- SUT

- employees

£ personi : Person
g id = ID_ADMIN

‘QEamnz_._Eemm

Cgid = ID_DIRECTOR,

-SUT

- employess

*QE&mnﬂ...Eemn

Eg id = ID_MAMAGER

-SUT

- employees




Validate Model:

9 - Requirement coverage

o Tag statistics in the modeling tool

o Traceabillity links
— In Smartesting Certifylt

— In the target
test management tool

@-b

Bl smartesting Consale £

I AN ST S A.J"

E simulator | & Console | = Prope,

Description /

i (07,0310 15:01 - Checking model ActiTimeModel, ., L
i | Double dick for requirements statistics
i 07.03.10 15:01 - Model checking finished success

Smartesting maintains a matrix of
requirements covered in the test
model

Can be accessed from the
Smartesting console when
checking/exporting the model

Indicates the requirement is /ndicates that the
included in the input

requirement list

Requirements statistics
@ Show used, missing, unknown requirements
£, Requirement Inrepository | Inmodel | In test objective | Priority | Release
USER/WORKING_TASK o v v MORMAL 1
USER JEMTER._TIME W o o HIGH 2
USER /REMOVE_TIME W W W HIGH 3
ADMIN/ADD PROJECT o W W LOwW 1
COMMON,LOGIN W W W MORMAL 1
USER,/SHOW _TIME_TRA... o 4 o NORMAL 2
& COMMONLOGOUT o HIGH 3
USER/SAVE_TIME Y ' ' HIGH 1
USER/VIEW TIME-TRACK & o e LOw z
£ USER/MEW v r 1
/ / \ _OK
|
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Automated test generation

ConsumerCredit

- Smartesting Certifylt -

. -

Project  Run  Preferences Help

=~ || U Run kest generation =| v = | |HPQC publisher | &
=y . V£ Requi . ; N p Generation Status
s~ tories \l‘ & Tests & Requirsments \" a Criticaliey \l‘ of Stories Collected by Selection
Artifacts Status| Tests | B[ | Collected Stories
- -
- ' - Reached: &
W I-:I ki
S b % :IFE o - Undetermined: 10
= _'_3” Ieation - Unreachable: 1]
E & Category restriction w1 + Total 16
") Credit refused
& Credit accepted | 0 -
Undetermmilmaed
F & Credit rejected ] 4 i &29h
# & Duration restriction [ m| 1 ]
= & Mininum amount limit e ! o
") Credit refused
. . P Requirements {of Collected Stories)
The test generation engine
1 - Covered: &
computes from the models - Undstermined; 1
- Uncovered: 1]
all the test cases necessary + Total 7
to reach the defined e o e o[ s
Artifacts ‘ Tests |F) ““IDega‘g\t;nodzl ir|1§tatmace

|4k

= & Project

coverage

B4

= [& Vacation Test Suite

Request s accepted by Directior (4a—b474)
Request is refused by Direct Manager (4a-7d-7d)
Request is refused by Director (4a-91-91)

- GULLogIN{D_ADMIN)

- GULAddEmployeeI0_SUBCRDINATE, 25)

- GLILLogoLt)

--GULLogin{ID_SUBORDINATE)

- GLILFilvacationRequestForm IMTERVAL _BEGIM_AFTER_END _DATE, 1)

- GLLLOGOLIED)

-GULLogin(ID_MANAGER)
GUIT AnswerByManager (I0_ADMIN, INTER VAL _REGIN_AFTER_FND_DATE, APPROVED)
GLI Logouto

© SMARTESTING 2010-2011 — This document is the property of Smartesting.
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\
Requirements in Smartesting CertifylIt f‘/

'S Stories "'. &) Tests |, £ Requirements ', ' ) = §tor1'es| 5 Tests | | Requirements |,
.\, Search stories | w7 0 StOI‘IES, tests .\, Search tests| (4} '
3 Artifacts | Status| Tests I'i,_, and 2 Artifacts | Tests |®
~ |E = Project . 15 |~ . > = [= Project 15
- [ NewSuite -, 7 requirements L NewsSuite 7 4
= E@ all_tests -, 3 are =] E% all_tests 3
Al ) | SRt automatically 2 fodn <ror
g4l LoggedIn::List Shows - listShows() w1 . = ‘
= '  Legin -login() w 1 } linked together = . = Login -login( 1 *
& ACCOUNT_MMGTLOGIN ¥ 1 in Sm artesting L— £ ACCOUNT _MNGTLOC, 1 L
(] empty ID w1 (1 empty ID i "
[ ) login error F a Unknown User 1 )
= Login_-login{) w 1 ) login successful
[a;_, ACCOUNT_MNGT/LOGIN N ") registerNewUser
{1 unknown user I T ") registerllewUser
“)  login error “)  registerlewUser !
= '  Legin -login() ' ) unregisterUser
£ ACCOUNT_MNGT/LOGIN w & o unregisferlser gl
(1 <nonex w 1 ' e ‘
n nur::gin < ful ) -\ Stories | i) Tests| £ Requirements | |
% Order::gethumTickets() @ 0 e Artifacts | Status |Tes
ol G gresepamdang | pansant o f 2 G Egj;:wsmte — 1?5 -
=1 = (g al_tests — . 3 |
The Stories view displays all E: e aGTLOGH i 1
the stories (i.e. the test A - loginerror \(‘
objectives) computed by ") login error 2

. . "J login successful
Smartesting Certifylt €, ACCOUNT MNGTREGISTRATION  memmmmes 3
A e _.‘-.-..__\.. ___’f“\.,_ \-—L-—.\.L_\_*\fx-“-_ ’q_fﬂ"“h“j
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Execute Tests:
10 - Test Publication

o Target testing environment with requirement management

traceability information if available
2 Synchronization: Obsolete tests are

deleted or replaced

2 Publication can be customized (Java code provided, open
APl of the Smartesting publisher provided)

D

= | Requirements ]

= ) Orderspplicstion e [ =] |
= Orderdpp [ g |
=7 COMMoN I 1 |

1 ACCESS_TO_APPLICATION e Mo Run 2 MoRun
=i sales I 4 |

1 ADD_ORDER_ITEM 2= Mo Fun i MoRun

1 CREATE_ORDER == Mo Run i MoRun

1 SUBMIT_ORDER = Mo Run £ MNoRun

1 REMOWE_ORDER == Mo Run i MoRun
= I MAMAGER I 3 |

1 CANCEL_ORDER @ Mo Run £ Mo Run

1 DISPLAY _REVIEW_LIST & Mo Run 2 MoRun

1 REVIEW_ORDER 5 Mo Run £ Mo Run

= RMANCE 1

1 REGISTER_ORDER = Mo Run £ Mo Run

Requirements traceability is
automatically managed by
Smartesting and maintained in the
Test Repository for coverage
analysis and impact analysis

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part




S -

Publication to the Test Repository for Test Execution

i =

=+

X |8 T-|lz0EE-7

Detailz= | Design Steps + | Test Script + |Aﬁachmerrts * | Req Coverage | Linked Defects

Subject

Test cases are
published to the test
repository:

* In natural language
for manual execution

70 Unattached
|| BPT Rezources
_ L Orderdpplication
+-__| Libraries
=l 4 Orderdpp

=l _4 CrderTestSuite
7 addOrderttem (h2-fh-6d)
~ cancelOrder (h2-1e-22)

Lo removeCrdertem (h2-62-3c)

Details |Design Steps # |Test Script # | Attachmerts # | Reqg Coverage | Linked Defects

G le o | X|In B|& 2| % |®e | lEH

1] | |Descriptian |Expected Result

Lagin to the application with
===SalesRepresentativellser===

Menu [ Order F Creste MNews Order The arder just crested will be defined by

#ORDER_O02 n
on order # ORDER_002, acld 1 items
of type Restricted

+

henu f Order F Submit ORDER: ORDER_DO2
Open order # ORDER_002 from the list | ITEM: Restricted
and submit Cuanitity: 1 "
MenulLogout

Lowgin bo the application with
===5SalesManagerlsers==

fenu f Crder § Review Order # ORDER_002 shoult be in the list

henulogout

Login bo the application with
===Financellser===

* In robot language for
automation, when needed

|@ Action
1 login "BODY", "Orderdpp”, "SALES"
g createOrder "BODY", "OrderApp"
g getCreatedOrderMumber "BODY", "Orderipp”, "MURM2"
g addOrderltern "BO0DY", "Orderdpp”, "NUMZ", "RESTRICTEDITERM", "1"
g submitOrder "BODY", "Orderspp”, "MUKMZ"
110 checkOrderltern "BODY", "OrderApp", "teminstance”, "NUKM2", "RESTRICTEDITERM", "1"
12 logout "BODY", "OrderApp”
1; login "BODY", "Crderdpp”, "SALESMGR"
1 g displayMgrReviewlist "BODY", "Orderdpp”
13 checkMgrReviewList "BODY", "OrderApp", "Order2", "NUKM2"
310 reviewOrder "BODY", "Orderspp”, "MUKMZ"
gg checkMessage "BODY", "OrderApp”, "ORDERACCEFTED"
gg logout "BODY", "OrderApp”
gg login "BODY", "Crderdpp”, "FINANCE"
gg registerOrder "BODY", "OrderApp”, "MNURMZ"
R1ESTING ZUIU=Z0TT = TS GOCUMent 15 e Property or smartestng. It may not be reproduced in whole or in part
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Generated Repository is complete,™
executable and fully documented

ED | Rational Quality Manager

|:xi| Dashboards | View Test Plans Digplay Time-Track f.. Display Time-Track f...
-y

E-_ Display Time-Track for Current Month (27-43-3¢l) Execution
@ ._B Manual Script

Planning

Test Environment

Test Script Name Display Time-Track far Current Month (27-43-3d)

Script Steps

i © © ©o- 8 | m g B & O BIUS & - @ @~
Buildz
Step Result Description Expected Results
E@ > 1 H Setup: initTest
Execution Technical init far autarmatian
2 =l Body: login
E~ 3 Fillthe Username and Password fields with the values Caraline
(password: pass). Then click the "Login Mow" buttan.
Reports
3 =] Body: enterTime The displayed message is equal to "MODIFICATIONS_MOT_SAVED"
— Identify the line matching the task Telesales. Then enter & in the box
lﬁ] carresponding to the date Saturday lastweelk, The remaining time for Saturday lastweek must be 5 hour(s)
Defects

Time used on task Telesales for Saturday last week must be 4 hour(s)

4 =] Body: saveTimeTrack The displayed message is egual to
Click the "Save Tirme-Track button. "MODIFICATIONS_SUCCESSFUL_SAVE".
5 =l Body: confirmation
B =1 Body: selectViewTime
Select the "Wiew My-Time Track" tab.
7 =l Body: showTimeTrack The displayed messaoge is equal to "DISPLAYED _UNTIL_TODAY".

In the calendar, select the date {month orvear) corresponding to
CURRENT_MONTH.

8 =] Teardown: endTest
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MBT for Automated Testing - Reuse of

existing test components (HP BPT’ like
approach)

HP Business ¢ =

Requests fi

8) Test Generaton N =/ =
Test (ﬁ] H

Analyst

manual tests automated tests

‘ Test

: automation
( ]HP Quality Center &
41

robot
Automation
engineer
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Agenda

2 Part 1: Principles of Model-based Testing for IT Systems......... 3
« Testing challenges in the context of Large-scale Enterprise Information Systems
» Types of testing addressed by model-based testing
« Composing Business Process models, Behavioral models and Test data models
for automated test generation
> Part 2: Step-by-Step Example with Smartesting Certifylt......... 14
« Use BPMN to describe Business Processes for Test Generation
» Link Business Processes, Business Rules and Logical Test data
» Define Requirement Traceability information
» Generate tests with Smartesting Certifylt
» EXxport your tests in the test repository for manual test execution
» Generate scripts for automated test execution

2 Part 3: How to start with MDT, adoption principles................... 44
» Test team organization, roles and responsibilities
« Agile and model-based testing, a perfect fit
» Model-based testing and Risk-based testing
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Roles: Separation of Concerns

Y,
%’ﬁee Test
L Segy ~ Assets
Business -
Analyst
Model defines
Assets Analyst action-word
based testing

| BPMN automation

|

~ Smartesiing
IML sterggtype

Business | Tester
Moldels &  ealized Expected
Flows '
Behavior
& Data

43
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Business Analyst Role and profile

Role

Actions

Skills (existing / new)

Business Analyst

=\Write and draw business needs

v Functional documentation

(BA) »Pilot testing by the risks capabilities
»process notation (BPMN)
>Test strategy

Profile »Knows the business processes and functional rules

»Knows how to find missing information in the organization

»"Requirement oriented

=Risk oriented

=Test oriented

= Ability to abstract (e.g. BPMN)
=Customer oriented

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Test Analyst Role and profile

Role Actions Skills (existing / new)
Test Analyst (TA) | =Apply the test strategy v'Test professional
»Model application behaviors
and validate specifications »Smartesting modeling and
=»Generate test plans test generation
=Pilot test execution
Profile »Good knowledge of functional testing methodologies within AGS

»Knows Obiject Oriented methodology basics (or dev. experience)
»Modeling experience can be a plus

=*Knows corp. testing tools

=»Knows project organization, lifecycle and test needs
»Basic knowledge of test automation concerns

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part
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Other roles in the Smartesting project

Role

Actions

Skills (existing / new)

Project Manager

=*Manage the test team

vProject management

(PM) =Pilot testing by the risks capabilities
v'Functional documentation
capabilities
>process notation (BPMN)
> Test strategy
Testers Execute the test cases manually | v'Light knowledge on the
applicationis a +
Automation Develop the specified keyword v'Skills on the robot required
expert library

»Smartesting management of
technical assets

Implementation
solution team

i
.
i

»Develop/customize the
application for the customer

v'Development
v'Customizing
v'"Writing technical
specification
v'Unit Test
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Agile Projects Challenges

Black box functional testing is poorly used..
o Isit against the agile

philosophy ?

of the software

— NO!'It's just costly in highly iterative processes!

o Agility renews the testing challenge

47
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Model-Based Testing in

ITERATIVE
PROCESS

S e

Agile team

Application 8 IBusmess needs

Product owner
& clients
Automated
Testing Test
review

Agile

team
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Publishing
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MBT in a Scrum Process

Product Backlog Sprint Backlog

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in par
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Working increment
of the software

N

Model-driven|
testing

Working increment of
models for test generation
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Model Based Testing gives you agility ‘by
design’

2 Responding to change
— Test models are easier to update than large test suites

S Individuals & interactions

— Testers & developers are working together
S Working software

— Increasing test coverage and quality

o Customer/User collaboration
— Test models are unambiguous communication tools

50
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MBT and Risk-based testing

ot | ey e~ 3 -
o | [ - =}
e | | | I ’?_E] ) Gt 4
:w"' 'f:‘!;"" & _fc(:} = E J
Bege D - £
DL T £ e - f-,.-.
Vo | Byt AN =D
ke o Sduisistuen <_ b -
— e Business Processes
Textual Use Cases
Requirements
Influences levels
IEEERNEENRNENEENENNE ]
Risk analysis & of modeling Modeling Phase
assessment
— e
- ’, J—L
- " VA
- . Influences test
- FRRRERRERERREREENET Test generation
A . Pt
e, selection criteria Phase
e
y
E
’
s
@
&
? J L
l' N
#, Influences level .
SRR RERREERRRERRRRET Test execution

of test automation

Phase

© SMARTESTING 2010-2011 — This document is the property of Smartesting. It may not be reproduced in whole or in part

. e

Requirements
analysis

Model-driven
testing
process
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Conclusion

A Continuous and Systematic Test Engineering Process

Requirements Automated Test Test
& Business Process‘ Test Generation .| Management Execution
Business Analyst Test Analyst N Tester

« Test case production and maintenance time accelerated
« Complete coverage and traceability of selected business rules

e Support agility based on easier test maintenance and rapid
feedback

- Easier interaction between Business experts and test analysts

‘Align BAs And Quality Assurance
Professionals To Drive Higher
Quality — And Happier Customers’

“by Mary Gerush and Margo Visitacion, Aug 2010”
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