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In this presentation...
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Time for Quiescence:
Modelling
quiescent behaviour

via time-outs
in timed automata
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Test execution
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Test execution
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Inputs

Test case

pass/fail

» The test case performs three types of actions:
» Supply a chosen input i
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Test execution

Test case

Inputs

pass/fail

» The test case performs three types of actions:

» Supply a chosen input i
» Wait to observe some output o

» Check with expected output o’: if 0 # o’ then fail
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Test execution

Test case

Inputs

pass/fail

» The test case performs three types of actions:

» Supply a chosen input i
» Wait to observe some output o

» Check with expected output o’: if 0 # o’ then fail
» End with verdict pass
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Quiescence in practice: test execution example
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» Test case: Wait to observe some output o
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Quiescence in practice: test execution example
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» Test case: Wait to observe some output o
» System Under Test: (no response)
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Quiescence in practice: test execution example
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» Test case: Wait to observe some output o
» System Under Test: (no response)
» After time-out M: conclude that SUT is quiescent
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Model-based testing

==
Model

Test generation

Test execution — pass/fail
1
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Labeled Transition Systems (LTS)
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Labeled Transition Systems (LTS)
with quiescence (9)
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Timed automata (TA)
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» TA transition format:

location with transition label location with
clock invariant clock constraint clock invariant

clock resets

» TA transition example:

I i?
/
c<5 c>2
{c}
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Contributions
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1. Transformation y™: LTS — TA with time-outs at M for quiescence
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Contributions

% 3

1. Transformation y™: LTS — TA with time-outs at M for quiescence
> Why define x"?
» Practitioner models basic LTS only
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Contributions

% 3

1. Transformation y™: LTS — TA with time-outs at M for quiescence
> Why define x"?
» Practitioner models basic LTS only
» No need to deal with time-outs in adapter
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Contributions

% 3

1. Transformation y™: LTS — TA with time-outs at M for quiescence
> Why define x"?
» Practitioner models basic LTS only

» No need to deal with time-outs in adapter
> Provide theory for time-out settings in MBT tools
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Contributions

% 3

1. Transformation y™: LTS — TA with time-outs at M for quiescence
> Why define x"?
» Practitioner models basic LTS only

» No need to deal with time-outs in adapter
> Provide theory for time-out settings in MBT tools

2. Conformance preservation:

Ajioco As <= M A)) tiocoy xMAs)
3. Test generation and xin any order yields same test cases,
4. and yields same test verdicts in test execution.
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1. TA-ification M

i? o! 1)
LTS Oo— O O
Transition
TA (o= mp" c< My
transition — c< M — c< M — =M
after " {c} {c} {c}
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1. TA-ification xY™example

UNIVER S ITY 0 F TWENTE. Time for Quiescence: Modelling quiescent behaviour in testing via time-outs in timed autorggta,



1. TA-ification xY™example
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1. TA-ification xY™example
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c
ol, c<M -

_ i7, o<M _
/W.,C<M \,4

o'l, c<M
.7c<\/\/w‘ o, c<M

s, c=M
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2. Model-Based Testing with ioco/tiocoy,

e = ]

Test generation Specmcatlon

Test execution — pass/fail
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2. Model-Based Testing with ioco/tiocoy,

E 1
Test generation

LTS/T A

Test execution — pass/fail

L4
»“ Conformance relation (ioco/tiocoy)

A

.z - -
: €-"

é Input-enabled LTS/TA
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2. ioco and tiocoy

% 3

» A, ioco Ag iff
» Vo € Straces(Ag) : out(A, after o) C out(As after o)
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2. ioco and tiocoy

% 3

» A, ioco Ag iff
» Vo € Straces(Ag) : out(A, after o) C out(As after o)

» Sttracesy(«/): timed traces (dy, a)(d1, a1) . .. (dn, a,) of TA &7
» o tiocoy s iff
» V p € Sttracesy(</s) : outy (= aftery p) C outy(o/s aftery p).
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2. Conformance preservation

% § Ajioco As <= xMA)) tiocoy xM(As)

A ioco As
XM xM
tiocoy
xMAr) — xXMAs)
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2. Conformance preservation

- § Ajioco As = XM(A)) tiocoy xM(As)

Ay ioco As
o € out(A, after (o)) o € Straces(As)
xM xM
XMA) tiocow XMAs)

(0,0) < outu(M(4) ater (1)) T pe Straces(yH4s))
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3. Test case and Timed test case example

-SM Fe=e -
i?
I.,C<M,C ,!7 <M,

c<M ol,c<M,c @

o‘%\
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3. Test generation and x"in any order the same

B3> Thm o MTurs(4s)) = Tr(xMAs))
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3. Test generation and x"in any order the same

B3> Thm o MTurs(4s)) = Tr(xMAs))

T
As e Tirs(As)
M K
X
MTirs(As))
T -
xMAs) — Tn(xMAs))
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4. Verdict preservation in test execution

% ¥ Thm: A, passes/fails T;7s(As) = xMA/) passes/fails Tra(x™(As))

passes/fails
A Tirs(As)

passes/fails

XMAr) Ta(xMAs))
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Contributions

% 3

1. Transformation Y™ LTS — TA with time-outs at M for quiescence
2. Conformance preservation:
Ajioco As <= M A)) tiocoy xMAs)
3. Test generation and xin any order yields same test cases,
4. and yields same test verdicts in test execution.
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Contributions

% 3

1. Transformation Y™ LTS — TA with time-outs at M for quiescence
2. Conformance preservation:
Ajioco As <= M A)) tiocoy xMAs)
3. Test generation and xin any order yields same test cases,
4. and yields same test verdicts in test execution.

Time for Quieseence Questions!
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