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Motivation

» Current Industrial Practice

+ TJestcasesin mang clomains arc ClCl"iVCCl ancl CXCCUtCCl manua”g.

+ Drawbacks

+ The overall process IS |arge|9 dependent on domain

knowlcdge;

* Test cases written in NL are often ambiguous and therefore

interpretecl differentl Y;
* Derving test cases is not sgstematic; and

* Traceabilitg from requirements to test cases and vice versa is

not sgstematicang and automatica”g established.
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Objecti\/e
* Deriving easg~to~unclerstand and manua”g—-

executable test cases From textual ancl imcormal

rec]uirements automa’tica”g

© Establishing traceabili’ty links between requirements

and tests

< lmplementing coverage criteria to generate eHective

test cases
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Extensions

RUCM4RT LIC MetadtRE aloucan4RT

The Zen-RUCM Framework

RUCM UCMeta
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e /Zen-RUCM
ht‘tp://www.zen-tools.com/ch—RUCM.|1’c



daaty ottt i

bl Ll S i o i

iyt L sl s St - 5 5 i N et okt

B e i, e i

Restricted Use Case Mocleling (RUCM)

= Requirements SPeciﬁcation Language
o (ML Use Case Diagram

* Textual Use Case Speciﬁca’tions

* Unic]ue use case template
* Caréncung selected a set of restrictions inclucling

k@HWOFdS

* Tool SuPPor‘c: The RUCM Editor




Use Case Specification

Use Case Mane | Wichazaw Fund
> ST ATM customer withdraws a specific amount of funds from a valid bank
Brief Description AT

The system is idle. The system is displaying a Welcome message.

ooy detor A cwster
Secondary Actors | Card Reader
Dependency INCLUDE USE CASE Validate PIN

Basic Flow
(Untitled) v

n INCLUDE USE CASE Validate PIN.
n ATM customer selects Withdrawal through the system.

n ATM customer enters the withdrawal amount through the system.
n ATM customer selects the account number through the system.
H The system VALIDATES THAT the account number is wvalid.

The system VALIDATES THAT ATM customer has enough funds in the
account.

The system VALIDATES THAT the withdrawal amount does not exceed the
daily limit of the account.

'+ e syscen VLTSS DT e aTH nes noun funes.
u The system dispenses the cash amount.

0 me speen princs @ secee.
1 me oyscen cpcoes e amcare. |
12 e syreen ey velcone nessase.




Specific
Alternative
Flow

"at1" v

The system displays an apology message MEANWHILE the system ejects the

ATM card.

The system shuts down.

ABORT .

Postcondition

ATM customer funds have not been withdrawn. The system is
shut down.

Bounded
Alternative
Flow

‘alt2" v

RFS 5-7

;&

The system displays an apology message MEANWHILE the system ejects the
ATM card.

RABORT .

Postcondition

ATM customer funds have not been withdrawn. The system is
idle. The system is displaying a Welcome message.

Global
Alternative
Flow

"ait3" v

ATM customer enters Cancel.

1

The system cancels the transaction.

The system ejects the ATM card.

RABORT .

Postcondition

ATM customer PIN number has not been withdrawn. The systen
is idle. The system is displaying a Welcome message.
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bciet pescrigtion e syscen syemonzes win wwpotsyees
rcomition e speen s swecemseaty
_ BY CASE autoPilot::Handle Faults

Gemeraszation we
oy detor | cctens mnmae

<<CommunicationMedia>> autoPilot::CCDL
o mow
m <=[120.0, us] XOR <=[360.0, us] XOR <=(560.0 us)




Basic Flow

"system synchronization" v

Steps

MainTimer sends a pulse to the system

system closes it's interrupt

system sends a synchronization signal to AutopilotSystemB

system gets response from AutopilotSystemB

system VALIDATES THAT CONSTRAINT rtDConstraint_l IS SATISFIED

system VALIDATES THAT the feedback is correct

system synchronizes with AutopilotSystemB VIA CCDL COMMUNICATION MEDIR

system sets synchronized state

O 0w e W R W N

system open it's interrupt

Postcondition

the system synchronizes with AutopilotSystemB successfully

BasicFlow 3

TimeInstantObservation of sending synchronization signal

BasicFlow 4

TimeInstantObservation of receiving response

response error 2

TimeDurationObservation of response error

synError 3

TimeDurationObservation of synchronization error

rtDConstraint_1

BasicFlow_{3,4}

(0.0, us) < (t2 - tl) <= (120, us)

rtDConstraint_2

response error_{Z}

(120, us) <= dl <= (240, us)

rtDConstraint_3

synError_{3}

(0, us) < d2 <= (200, us)




Test Case Specification

This test case specification is for testing use case
Brief Description specification that ATM customer withdraws a specific amount of
funds from a valid bank account.

Precondition The system is idle. The system is displaying a Welcome message.
(Test Data Specification)

[
(Test Sequence) |y  NCLUDE TEST CASE SPECIFICATION Test Validate PIN

(Untitled) ¥ n Test System selects Withdrawal through the system

n Test System enters the withdrawal amount through the systenm

n Test System selects the account number through the system

Test System or Tester VERIFIES THAT the validation that the account
number is valid is <True or False>.

Test System or Tester VERIFIES THAT the validation that ATM customer
has enough funds in the account is <True or False>.

Test System or Tester VERIFIES THAT the validation that the withdrawal
amount does not exceed the daily limit of the account is <True or
False>.




Specific Alt.
Flow
(Test Sequence)

"at1" v

Bounded Alt.
Flow
(Test Sequence)

"alt2" v

Global RAlt.
Flow
(Test Sequence)

"alt3" v

Test System or Tester VERIFIES THAT The system displays an apology
message MEANWHILE Test System or Tester VERIFIES THAT the system ejects
the ATM card

n Test System or Tester VERIFIES THAT The system shuts down.
swwr

Postcondition ATM customer funds have not been withdrawn. The system is
(Test Oracle) shut down.

Test System or Tester VERIFIES THAT The system displays an apology
message MEANWHILE Test System or Tester VERIFIES THAT the system ejects
the ATM card

Postcondition ATM customer funds have not been withdrawn. The system is
(Test Oracle) idle. The system is displaying a Welcome message.

ATM customer enters Cancel.

n <- internal transaction ->

n <- internal transaction ->

s

Postcondition ATM customer PIN number has not been withdrawn. The systen
(Test Oracle) is idle. The system is displaying a Welcome message.




we  causenavior
Brief Description The test specification aims to test the behavior of the system under test makes calls to other endpoint.

The device A Configuration.NetworkServices.H3Z3.Mode=0n
Precondition The device A Configuration.Conference.AutoAnswver.Mode=0n
(Test Data Specification) The device B Configuration.NetworkServices.H323.Modew0On
The device B Configuration.Conference.AutoAnsver.Mode=0n

‘ B The test system creates a device as B (IP=192,168.0.2,nane=epb,username=user,passvord=passvord).

The device A is created. The device B 1s created.




Basic Flow
(Test Sequence) n The test system VALIDATES THAT the device A Status.Conference.Presentation.Mode==0ff

oo A 2 The test system VALIDRTES THRT the device A Status.SystemUnit.State.NumberDfActiveCalls == O
3 00

n. device A INVOKES API Command.Dial(the device B) to make a call. _

H UNTIL the device A Status.SystemUnit.State.NumberOfActiveCalls > 0
u The device A API Command.Presentation. st“ﬁ(’ to start a ﬂte’enucim.

n The test system VALIDATES THAT the device A Status.Conference.Presentation.Mode == Sending

n The device A BPI Command.Presentation.Stop() to stop the presentation.
9 The test system VALIDATES THAT the device A Status.Conference.Presentation.Mode == OEf
10 The device A AP Command.Call.DisconnectAll{) to disconnect all endpoints.

Postcondition The dewvice A Status.Conference,Presentation.Mode == 0ff
(Test Oracle) The device A Status.SystemUnit.State.NumberOfActiveCalls == 0
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aToucan4Test: Transtormation from
RUICK o K FC

e Use Case Specificati saos
RUCMEditor Specified in |_—oc -ase Specilication ™7 ,t| Test Case Specification Generator
contains 1‘-*]\ E «partial, instantiate»
I W
metamodel, LMF input
Use Case Specification Repository . UCMeta . |(
instances viewed in ‘I’ e e
«LME» «metamodel, LMFs» «instantiate» A i
RTCMEditor TCMeta el S Test Case Speciﬁcation
N input Mt
«instantiate‘p L implements
. A .. ‘t l

Test Case Repository —1--)i Test Case outputs Test Caseo%:nerator Structural Coverage

* | MF implements similar kinds of functionalities as EMF but with a lightweight design

* | MF aims to reduce tiglﬁt coupling with Eclipse to facilitate easier transtormations to

other Pla’mcorms.
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aToucan4Test: Transtormation from
RUICK o K FC

«LMF» Use Case Specificati «tool»
RUCMEditor specified in |_oc -ase Specilication ™5 out | Test Case Specification Generator
contains 1.* E «partial, instantiate»
[ v
metamodel, LMF input
Use Case Specification Repository . UCMeta = e
instances viewed in $ S
«LMF» «metamodel, LMF» | . _ «instantiates ~
RTCMEditor [€——1 TCMeta < Test Case Specification
N input Mt
«instantiatep LR implements
* : = «tool»

Test Case Repository —1--)| Test Case W Test Case Generator Structural Coverage

e I
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aToucan4Test: Transtormation from
RUICK o K FC

e I

«LMF» e Cane Soacifican «tool»
RUCMEditor specified in |_oc -ase Specilication ™5 put | Test Case Specification Generator
contains 1.* E «partial, instantiate»
[ AV
metamodel, LMF input
Use Case Specification Repository . UCMeta * e
instances viewed in é -
«LMF» «metamodel, LMF» «instantiate» i
RTCMEditor TCMeta S Test Case Specification
N input Mt
«instantiate‘p L implements
* 3 3 «tool
Test Case Repository —1--)i Test Case outputs Test Case G:nerator Structural Coverage
YRR e — ™ 4
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aToucan4Test: Transtormation from
RUICK o K FC

«LMF» T — ificati «tool»
RUCMEditor specified in |_oc -ase Specilication ™5 out | Test Case Specification Generator
contains 1.* E «partial, instantiate»
[ \Vi
metamodel, LMF: input
Use Case Specification Repository . UCMeta = e
instances viewed in $ s e
LMF>» «metamodel, LMF» | __instantiates =
RTCMEditor TCMeta Test Case Specification
N input A
«instantiatep LR mplements
N : = «tool»

Test Case Repository —L-)I Test Case W Test Case Generator Structural Coverage

* Structural coverage criteria

* Branch coverage: All Branch and All Condition

. Loop coverage: each Ioop (DO UNTIL) is exercised exactlg one, none, and x number of times.

* Other coverage criteria
» All sentence and All FlowOfEvents

e I




4 < modelElements (10) ks &
b & Withdraw Fund ~ [a % modelElements (4)
b O Transfer Fund | 4 withdraw Fund
b O Query Account vy ' b ¢ composedTestCaseSpecification (66)
b & Validate PIN e b © composedTestSetups (1)
2 ATM Customer | 4z TransferFund
£ Card Reader Pk b ¢ composedTestCaseSpecification (55)
== Relationship (ATM Customer - Withdraw Fund) : , p ¢ composedTestSetups (1)
= Relationship (ATM Customer - TransferFund) | 4 [& Query Account
== Relationship (ATM Customer - Query Account) i : b ¢ composedTestCaseSpecification (22)
== Relationship (Card Reader - Validate PIN) T b ¢ composedTestSetups (1)
& 4 [& Validate PIN
4 ¢ composedTestCaseSpecification (11)
b [E] Test_Validate PIN_test0
b [ Test Validate PIN_testl
b [5] Test_Validate PIN_test2
> [5] Test_Validate PIN_test3
b [5] Test_Validate PIN_testd
b [5] Test_Validate PIN_testS

4 © modelElements (4)
4 [ Withdraw Fund A

b ¢ composedT MP;CW”“ @) > [ Test_Validate PIN_test6

» ¢ composedTestSetups (1) ; b [] Test_Validate PIN_test7

> [ Transfer Fund , > [ Test_Validate PIN_test8
> [ Query Account > [ Test_Validate PIN_test9
4 [ Valdate PIV B > B Fest ek e
b ¢ composedTestCaseSpecification (1) > © composedTestSetups (1)
b ¢ composedTestSetups (1)
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# Depend-

# Flow

# Condi-

# Valida-

| Case #Re- ||
| Studies "UCSs encies " EN steps tion sen. tion sen. sume
ATM 4 3 14 70 3 10 1 :\
CMS 1 0 8 60 13 1 5 ?
|| AS 11 5 34 212 11 16 3 l
SPS 14 B 28 237 28 15 2 i
Total 30 14 84 579 55 42 11 g
Case Studies SRR G AT eiah) # Test Cases
# Condition sentences | # Validation sentences | # Resume sentences
ATM 3 10 1 154
CMS 7 1 5 60
AS 11 16 3 69
SPS 28 15 2 106
Total 49 42 389
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Conclusion

Sgstematic and automated

Precise and easy to understand speciﬁcations
Easier than mode”ing behavioural models for testing
Reclucing reliance on domain experts

Traceabi!itg

Easier test case maintenance

Separation of concerns

Conformance to existing standards
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