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H2020 PHANTOM: Use Case Applications
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H2020 PHANTOM: Component-based applications
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H2020 PHANTOM: Component Network

13 [H(component name="ShipDetection" type="asynchrononus">

. - 44 <!--Parallelisation Directives—->
Appllcatlon and Com ponents 45 <PT:parallelisation-directive set-by="PT" name="sunbcomponents" max number =
46 <!——Estimated Computation Time-->
47 <MBT:estimated-computation-time value = "700" measurement-unit = "ns" /> <
Inputs 48
S <!—— Component ShipDetection Requirements-—-->
50 = <requirements set-by="USER" name="component ShipDetection requirements" tar
h 4 =il <!--Non-functional-->
(:1 o <non-functional name="ShipDetection WCET" type = "execution-time" max-v
5= <!——Monitoring-->
54 <monitoring name="ShipDetection monitor" type = "execution-time" f= <=
55 5 </requiremsnts>
1
\ 4 57 <!'——C code behavioral description files—->
C2 C3 C4 58 <header lang="cpp" path="\src\components" file="ShipDetection.h"/>
I <gource lang="epp" path="\src\components" file="ShipDetection.cpp"/>
60
61 <!-—Communication Interface —->
v 62 <port name="ISDport" type="in" pecr-obiect="InputsSD" pecsr-nams="ont"/>
63 <port name="0SDport" type="out" peer-chiect="0utputsSD" pesr-nams="in"/>
Cc5
65 <port name="IIMport" type="ont" peer-object="InpntIM" peer-name="in"/>
66 <port name="0IMport" type="in" pecsr-ocbiect="OntputIM" peer-nams="out"/>

<
o

N
C)ljtF)LrtS 68 <port name="IDSport" type="out" peer-ochject="InputDS" peer-name="in"/>
] <port name="0DSport" type="in" pecr-ocbiect="OntputDS" pecr-nams="ont"/>
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Model Based Testing in PHANTOM

MBT: testing based on or involving models

e Early Validation
e Model validation
e Performance Estimation

e Test Execution  Legmds
* Functional Testing iﬁh i w I Early Validation & 1L Test Execution
- - MBT Activities ! 1. Model Validation 3. Functional Testing
* Non-functional Testing; ; B o e 4. Non-Functional Testing
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@machine:

statemachine< or > HPCApplicationMachine

{

@private:

port input RequestExecute(CommandlLine, Experiment, integer, VariatingParameter);

port output ResponseExecutionResult(CommandLineResult);
port output CheckResult(ExperimentResult);
port input ResponseEndExecution(VariatingParameter);

state<initial> State_Initial_Non_Functionnal

¢ transition StartExperimentl --»> State_TimeStampModulation
{ .
TimeStamp = H
= EXPERIMENT_1;
i
transition StartExperiment2 --> State_TimeStampModulation
Timestamp = ;
i = EXPERIMENT_2;
t
transition StartExperiment3 --» State_TimeStampModulation
TimeStamp = TimeStampiins
yCurrentExperiment = EXPERIMENT_3;
}
}

Communicating Finite State Machine in xLia

Advanced Automated Testing
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All the << 58 »> transitions are covered !
Number of nodes cut back: 8367

stop: @ , context:8532 , height: 1 , width:
--» @ns @ Mon Jul 3@ 12:5@:52 2018

REPORT
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The STEP count
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H2020 PHANTOM: Performance Estimation

New ComponentNetwork Performance Estimation III I I I

Performance Estimation Results

Test Execution Results
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H2020 PHANTOM: Performance Estimation

Property Name Estimation Methods for Composition Patterns
c1 p Sequence Parallel Condition Tteration
l Execution Time (ET) Z et; max(et;) max(et;) (et)*k
m C1 = _
RAM Usage (RU) Ty Ty max(ru) (ru)*k
C2 C2 C2 l %: ]an:
C2 Reliability (RE) 1_[ re; n re; | min(re;) (re)k
Testing results l i=1 i=i
. . Energy Consumption (EC ec; ec; max(ec; ec)*k
C1 100 ms
C2 20 ms
Applicationl 120 ms Execution time = 140ms
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fmachine:

testcase TC_tracel() rums on cunsin_S5M systes 550 |

statemachines or > WBCApplicationachine /lactivate(RTOE_fall(}):
System: cErvl)

— { Helnwl,
— = 4 T
Borivate: = cEnvl. 5

— port input RequestExceute{Commandline, Experisent, integer, VariatingParaseter); i = - vl pend{branchingut RE_1. paraell}
— port output ineResult)s Eclipse Formal Modeling cEnv2.recelve(branchoutput_trace2_LING_2. parasd)
— port output CheckResult(ExperimentResult); setverdice(pass)

port input 8 1 ¥
—

statecinitials State_tnitial_Non_Functionnal : testease TC_brace3() rums on 554 system 554 |

H R //ectivate (RTDS_fail());

wﬁcaﬁans transition StartExperimentl --» State_TimeStamphiodulaticn 1 map(mte:cEnvl, Systemr cEmvl)
{ mop{mtcicEnvd, system: cEmd)
MBT Models TiseStasg - TimeStamgriing + map(wbcicingd, systes: cimvi)
wurrentiperimens « LXPCRIACHT_1; X - cEnvl. send{metworkingut_traced_LING 0.parasd)
} . ; cErvd. temd{bran Fr—
B =—— R + sente T . . X cEnv 3. send(vertexinpe pars
"""‘“ an La “e> Frave, e o = cEmv3. recefve(vertexautput_traced_LTNC_3,parasa)
—— :
| ] Tisasteep = Theak | sewverdiciinss)
. wkprrentExperinent = ‘lH‘FIlHFIIY ' 2 }
. ¥ testease T traced() rums on runsdn S5M system 559 {
T Seat /lectivete(RTDS_fall());
e ¢ SR Tisestae DIVERSITY PROLNLCECEVE, Fytom: CEmE):
Timestams = TimeStaspiin cEnvd. send(branchinput_traced _LINK_§.parasd)
Abstract Test cases JEurrentExperinent - EXPERIMENT_S; setverdict(pass)
1
1
o
xLia Model TTCN-3 Test Cases
ircgar o0 Liowr Lobimtint 00D ik ’ -
R
Conpose ¥ giat . "
Ay
Executable Test Cases e o1 S e
eated.
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Test Execution Results

Testing Verdicts
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Testing Automation

e Model validation

e Require automation of model creation
e Performance Estimation (Automated Process)
e Functional Testing

e Require automation of model creation
e Non-functional Testing

e Require automation of model creation
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Testing Automation: Model Creation

- for new applications that reuse tested components , e.g., airflow simulation use case
Applicationll * .

Cc1 Application2 MBT Model

v
Cc2 Cc2 Cc2

DIVERSITY E: P
TTCN-3 Test Cases

Components MBT Models

Acpartem
MEparbem
cpartem

Testing Verdicts Eclipse TITAN
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Testing Results

MTC@artemis-EGM: Default with id 1 (altstep RTDS_fail) was deactivated.

MTC@artemis-EG Stop timer t_phantom: 100 s

MTC@artemis-EG Port cPortGeneric_Port was stopped.

MTC@artemis-EGM: Component type TTCN_Compenent.TestComponent was shut down inside testcase TestCase 71.

MTC@artemis-EGM: Wailting for PTCs to finish.

MTC@artemis-EGM: Setting final verdict of the test case.

MTC@artemis-EG Local verdict of MTC: pass

MTC@artemis-EGM: No PTCs were created.

MTC@artemis-EGM: Test case TestCase_71 finished. Verdict: pass

MTC@artemis-EGM: Execution of control part in module TTCN_TestSuite finished.

MC@artemis-EGM: Test execution finished.

Execution of [EXECUTE] section finished.

emtc

MC@artemis-EGM: Terminating MTC.

MTC@artemis-EGM: Verdict statistics: ® none (0.00 %), 57 pass (80.28 %), O inconc (0.00 %), 14 fail (19.72
%), 0 error (0.00 %).

MTC@artemis-EGM: Test execution summary: 71 test cases were executed. Overall verdict: fail
MTC@artemis-EGM: Exit was requested from MC. Terminating MTC.

MC@artemis-EGM: MTC terminated.

MC2> exit

MC@artemis-EGM: Shutting down session.

HC@artemis-EGM: Exit was requested from MC. Terminating HC.

MC@artemis-EGM: Shutdown complete.
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Conclusion and Future Work

e Early testing in parallel with application development
e Thorough test execution for functional and non-functional aspects
e End-to-end test automation for component-based applications
s Offline testing solution,
To combine testing automation with online testing
** Rely on previously modeled/tested components,
To consider/tolerate non-tested components in automation
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