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Smartesting

e |SV founded in 2003
e Specialized in MBT
e Software and services company

e www.smartesting.com
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Tutorial Agenda

e MBT for Large IT Systems
® Current challenges of testing large-scale applications

* Levels of testing addressed by model-based testing

e Modeling Business Processes and Business Rules
® Business Process Modeling
* Business Rules and requirements
* Test generation and implementation

* Didactic example
* Reuse and packaged applications
* Lessons learned
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MBT for Large IT Systems

e Information System level testing characteristics:
® Small number of tests

® Functional knowledge from multiple areas, difficult to
acquire

® | ow level of technical skills

® Potentially high cost of execution (test environment, time,
resources)

® Focus on scenarios testing
® Multiple actors/contractors
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MBT for Large IT Systems

e Integration level testing characteristics:
® Environment simulation
® Data injection and control
® Mix of scenarios and functional testing
® Various levels of maturity in requirement management
® Test objectives elicitation
® Multiple actors/contractors
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MBT for Large IT Systems

e Consequences on MBT for this kind of system:

® Testing a path is more important than testing a single
function — end-2-end testing and workflow testing

® Modeling must remain simple even when representing
complex functional rules/data

e MIBT Value added:

® I[mproves communication and helps share understanding
® Model can be considered as a knowledge base

® Helps control requirements and functional coverage

® Ensure test content consistency
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3rd

Modeling Business Processes and Business Rules

Model Assets
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Modeling Business Processes and Business Rules
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® Business process modeling is the best choice for modeling in
this context

® Focus on scenarios

® Easy to understand by all stakeholders (including Business Analyst)

® Sometime already used in organizations (in such case, also provides BP
validation)

® Business process models can be considered as a
requirements by testers

ly for Leave
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Modeling Business Processes and Business Rules

3

® Business Rules modeling using decision tables

® Business rules are associated to Business process tasks

rd
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® A requirement can be related to a specific part of a business rule

® Both relationships can be represented by a decision table
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Consult Leave
Summary

R S

>

Apply for Leave
m

7

User ?
ESS
ESS
ESS
ESS

LeaveType ?
Annual Leave Valid -
Family Leave Valid -
Leave without Pay Valid -
Sick Leave Valid -

Consult Leave List

L Le

SubmissionResult

Multiple Days
Multiple Days
Multiple Days
Multiple Days

Requirement
Annual Leave
Family Leave
Unpayed Leave
Sickness
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3rd

Modeling Business Processes and Business Rules

® Test steps descriptions from Business Process Tasks
® Action details are related to BP task execution
® Content depends on data input and expected results
® Content is also related to decision table

Apply for Leave
O 3 gg;s'\'lgrl;eave PRIYIOL£d Consult Leave List —————)O

<
Actions Résultats attendus
1 Login using a user of type ESS User is correctly logged in
) 2 Go to Leave Menu Check Leave page is correctly displayed
User ? LeaveType ? /SubmissionResult
1 ESS Annual Leave Valid - Multiple Days 3 Select Leave type as Annual Leave Possible selection should include this type of leave
2 ESS Family Leave Valid - Multiple Days
3 ESS Leave without Pay Valid - Multiple Days 4 Click “Submit” button Result shoud be: “ Valid - Multiple Days
4 ESS Sick Leave Valid - Multiple Days | c.cniicos
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Modeling Business Processes and Business Rules

® Data can be concrete or abstract in the model

3
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® As long as a business rule applies the same way, abstract data can be
used (equivalent classes)

® Ex :user can be ESS (standard user) or ADMIN
® ESS can be used as a type, or replaced by a concrete username

® Abstract to concrete values will be processed during publication

Consult Leave
Summary

W=

User ?
ESS
ESS
ESS
ESS

Apply for Leave

LeaveType ?
Annual Leave
Family Leave

Consult Leave List

-

/SubmissionResult
Valid - Multiple Days
Valid - Multiple Days

Leave without Pay Valid - Multiple Days
Valid - Multiple Days | icniicos

Sick Leave

@

*= &
Actions

1 Login using a user of type ESS

2 Go to Leave Menu
3 Select Leave type as Annual Leave

4 Click “Submit” button

Résultats attendus
User is correctly logged in

Check Leave page is correctly displayed

Possible selection should include this type of leave

Result shoud be: “ Valid - Multiple Days *
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® Test Generation needs to provide complete implementation

® Data inputs

® Expected results
® User actions
® Requirements traceability
® Pre-requisites
® No modification should be necessary after Test
Generation/Implementation
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® Test Generation

® From each Business Process Task

® From each line in each decision tables
® Based on partial or complete path coverage of the Business Process
® Consistent with data values and conditions in tables
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3rd

Modeling Business Processes and Business Rules

o P‘ Task A
® Test Generation start T
® Path selection in process —

) 3v

® Each line in decision table

represents passing / non v 4x

passing configuration F x a5
™ —L 4‘/ Task E
L L
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® \What is the best number of test cases?
® NbTasks*NbLines(Task)*1.7 + NbTasks/2 ?
® NbTasks*NbLines(Task)*2 — NbLines(Task)/4 ?
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® The best number of test cases is a tradeoff between risk and
testing cost

18

Risk MBT supports the Test A _
Analyst to achieve the right Testing
balance ! Cost
Coverage / number of tests
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® Test Implementation and Test publication

® Test cases are stored in a standard Test Repository (HP ALM, TestLink,
etc)

® Each project has its own test organization in the test repository
® Test publication must conform to project usage
® MBT Tool is NOT the only source of test implementation (there are still
some tests built manually)
® Test publication must be highly customizable
® Test repository organization

® Project/repository management attributes (priority, functional
domain, ...)

® Only manual test scripts or automated test scripts or both

19
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® Test publication and data

® For abstract data, the generation has defined tests with abstract
values.

® Test publication will transform this abstract data to concrete data
® Multiple tests can then be published from one generated test

® Ex:user ESS becomes abo, you, someoneelse, etc

® Test by test or by groups with strategies

® Creating test data or using existing ones
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Didactic example

e Example of a consumer credit
® Creditis defined in a dedicated application, linked to an existing CRM

® Creditis acceptable if the credit details fulfill conditions defined in
specifications

® Customer is acceptable if his situation fulfills conditions defined in
specifications.

User Conference ———
20-22/10/2015 Smartesting

o on Advanced Automated Testing



Didactic example

I

Check Credit
Eligibility

e Business Process
g/ Credit is refused O

&

Customer Creation

Existing customer

Check Customer

|

Customer Creation

|

Eligibility

Customer is refused 70

Customer is accepted

Compute

payments

Sign Contract
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Didactic example

e Decision table
® Check Credit Eligibility Task

Amount ? Duration ? TypeOfGoods ? | Eligibility Outcome Requirement Test Objective
1 Less than 300€ Less than 12 months Games Eligible Credit is accepted | Credit for Gaming | Less than 300€
2 Less than 1500€ Between 12 and 48 months  Video Eligible Credit is accepted Credit for Video | Middle Video
3 Less than 1500€ Between 12 and 48 months  Appliances Eligible Credit is accepted | Credit for Appli..  Less than 1500€
4 More than 48 months Duration is too long | Credit is refused | Credit refused Long duration
5 Maore than 4000€ Amountis too high | Creditis refused  Credit refused High amount
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Didactic example

e Decision table
® Check Customer Eligibility Task

User Con!
Advanced

ference on
Automated Testing

e
ﬁh’i

SRR

Age? ProfessionalStatus 7 EligibleCustomer | Qutcome Reguirement Test Objective
1 Over 18 Student Eligible Customer Is accepted Customer Eligibility Student over 18
2 Over 18 Employee Eligible Customer Is accepted Customer Eligibility Employee over 18
3 Senior Employee Eligible Customer Is accepted Customer Eligibility Employee Senior
4 Senior Retired Mot Eligible Customer is refused Customer Eligibility Retired Senior
5 Under 18 Mot Eligible Customer is refused Customer Eligibility Under 18
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Didactic example

e High Level description for actions
® Check Customer Eligibility Task

> Jdw
Age? ProfessionalStatus ? | EligibleCustomer Outcome Requirement Test Objective
Customer details: Customer should be
Over 18 | Student Eligible Age: Customer is accepted | Customer Eligibility ' Student over 18
Professional Status: :
Customer details: Customer should be Eligible
2 Qver 18 | Employee Eligible Age: Over 18 Customer is accepted | Customer Eligibility Employee over 18
Professional Status: Employee
Customer details: Customer should be Eligible
3 Senior Employee Eligible Age: Senior Customer is accepted | Customer Eligibility | Employee Senior
Professional Status: Employee
Customer details: Customer should be Not Eligible
4 Senior | Retired Mot Eligible Age: Senior Customer is refused | Customer Eligibility Retired Senior
Professional Status: Retired
Customer details: Customer should be Not Eligible
5  Under 18 Not Eligible Age: Under 18 Customer is refused | Customer Eligibility Under 18

Professional Status: any

25
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Didactic example

e [ow Level description for actions
® Check Customer Eligibility Task

Actions Expected results
1 Enter customer details Details page must be displayed
2 Enter customer age : Over 18 For an existing customer, the age must be displayed
3 Enter customer professional status : Student For an existing customer, the professional status must be displayed

The following message must be displayed :
4 Run customer eligibility check

Customer is Eligible
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Didactic example

e Test implementation
® An example in HP ALM

Details = = Design Steps

Parameters = Attachments

Test Configurations

" Req Coverage

PSR DE0 LT B Al B e
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Link

] Step Name Description Expected Result

Step 1 Enter credit duration: between 12 and 48 month

Step 2 Enter credit amount: less than 1500 euros

Step 3 Enter goods type: Appliances

Step 4 Select "Check Credit Eligibility” Credit should be Eligible

Step 5 Enter customer details Details page must be displayed

Step 6 Enter customer age: Cver 18 For an existing customer, the age must
be displayed

Step 7 Enter customer professional status: Student For an existing customer, the
professional status must be displayed

Step 8 Run customer eligibility check The following message must be
displayed: Customer is Eligible

Step 9 Select Compute Payments Payments list should be displayed

Step 10 Select Contract Signature and sign contract  Signature must be accepted

Step 11 Select Existing Contracts for customer The signed contract must appear

I
i! ¥;
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Reuse and packaged application

® Multiple flavours for reuse

® A model is easy to copy and to modify for a different context
® Families of similar projects

® A ‘generic’ model can be defined, to be customized in a real project
® Project template, always customized

® Generic models can be designed for:

® A precise business need with multiple implementations
® Ex: HR declined by country / by company / by software

® A packaged application with customized usage
® Ex: ERP like SAP

28
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Reuse and packaged application
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Reuse and packaged application

® Example of customization.
® Customer Consignment Process
® Partial Generic Process

Consignment fillup (@ ™y Yas T
p @ % p

/ - - 4
I\ ¥ Print sales order?

Consignment issue p Create consignment issue order (VAOL

Consignment pick-up T'g
Creake pick-up order (WVAD:

Sales administrator

®
Consignment reburn Create consignment return order (WA
L .y )

Creake consignment fill-up order (VAD] Printout manually the order (VAD:

30
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Reuse and packaged application

® Example of customization.
® Customer Consignment Process
® Same part customized

|
Consignment fill-up ._rri ] Yas rr“ ] [

™ .
I I VADL Create consignment fill-up orde I ."x "'l WAD3 Prinbout manually the orde

’j » . A&
(\. A x/ Print sales order?

tart : CustomerConsignmentProces
et W
Consignment issue
VADL Create consignment issue orde
s )
VAQZ Changing the sales orde J
Consignment pick-u hrrﬁ

"L VADL Creating 'Iheﬂsnrllu) b\x

Consignment reburr .r-i ]

VADL Creake consignment return orde '
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Lessons learned

* Team skills
* High business skills
* Low technical skills
* Testers are more business experts than programmers

* Some types of graphical modeling are understandable, but
not scripting nor object concepts

* Simplify MBT concepts is key, but productivity gains must be
kept
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Lessons learned

e Communication and teams
® Usually multiple contractors are involved
* Modeling can be seen as a knowledge base
* Modeling can be seen as a communication asset
* Introducing MBT is a transformation project
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Lessons learned

* Importing Processes from Business Team
* In some organization, the business team uses BPM
* These processes can be directly imported and reused by
Testers
®* BUT, as the processes are only used as documentation:

®* The BPM can be semantically wrong
* The BPM can be old
* The BPM can be adressing a different level of abstraction
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Lessons learned

* Importing

Processes from
Business Team

* Importing also
Means:
* Controlling
* Managing life cycle
* Reshaping

CDj DIA_DIST

3rd

User Conference on
dvanced Automated Testing

|

GFI_ERPC

k-
BOUCHON_DIST-ERPC_DSI_024_003a J

e
k)
ERPC_CTRA_recoit_demande_de_cre
ation_du_contrat

h 4

(@

ERPC_CTRA_cree_contrat_en_att
ente_de_validation

k)
ERPC_GFIT_cree_compte_de_contrat_
pour_Facturation

¥

B

alide_Ecomouy__non_actif _

ERPC_CTRA_modifie_statut_contrat_a_ ¥ J

¥

&
ERPC-CTRA_envoie contrat pour

notification au redevable

N

SITR-GEDE

h 4

=
ﬂ -
BOUCHON_DIST-ERPC_DSI_024_020 J‘

(

Contrat Accepté ?

»

L
ERPC_CTRA_met & jour le

<

statut du contrat &
Refusée Redevable

Refus

(@

i

K
BOUCHON_DIST-ERPC_DSI_024_005

L ERPC_CTRA_modifie_statut_contrat_a__ Valide_Redevable_no
n_actif _

B

=L ERPC_CTRA_demande_paiement_de_la_caution ]

(%

I

B
BOUCHON_DIST-ERPC_DSI_024_010

LERPC_GFIT_enregistre _paiement_caution_sur_le_compte_du... ]

rH_ERPC_Attribution_EE_au_contrat

»
-

[+]

]—»O i

B
BOUCHON_ERPC-GEDE_DSI_011_042

e

User Conference

20-22/10/2015 on Advanced Automated Testing

Smartesting’

Solutions & Services


01-BPM-Mod%C3%A9lisation - Processus_Metiers_Validation_ComposantsL4_ERPC_Enregistrement RN.jpg

Lessons learned

* Automation
* Automation is only used for regression testing

* Usually felt as a pain

* MBT allows to have the same design for manual and for
automated test

* MBT is a real opportunity by separating business and
technical concerns
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CONCLUSION

 MBT can be used for large IT Systems
* Productivity gains come from:

* Improved communication
* Knowledge consolidation
® Easier automation

* Challenge is technical complexity of modeling
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QUESTIONS ?
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