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Abstract

The problems associated with the traditional layered protocol conformance testing method include repeti-
tive and incomplete testing when confronted with the cross-layer stack architecture and hybrid topology of the
WIA-PA communication standards. We propose a new WIA-PA conformance testing method based on the Pe-

tri-net model for device life cycles. The Petri-net model was established to cover the entire device life cycle,
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testing platform

from the time of configuration, to operation, and decommissioning. We analyze its dynamic features using a

coverability graph, and then extract the WIA-PA test suites. We also design and develop a WIA-PA conform-

ance test platform, and verify the efficiency of the proposed method by comparing its results with those of the

traditional layered conformance testing method.
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Tab.1  Petri net interpretation of field device life cycle
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Tab.2  Abstract test suit
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Py SSIPIRES Ty WHH B W& 1 Beacon {FHRT, f#4 DLME-DISCOBERY. request 1%
Py 2R T, : k3% DLME-JOIN. request( ) | % 1% £ 1t R 4% |2
P, : 515 ML Z AR B T, . f##T MLME-ASSOCIAT. confirm (status ! = SUCCESS)
Py : SR 2 B TR B Ty : fi##T MCPS-DATA. response
P, . EEEI NI T, : f## MLME-ASSOCIAT. confirm ( status = = SUCCESS)
P W I Ts: Ii%] MLME-DISSOCIATE. indication( )

Ts : W3 DLME-LEAVE. request( )

T, . f#AT MLME-DISSOCIATE. confirm( ) (status | = SUCCESS) ;
Ty : f#AT MLME-DISSOCIATE. confirm( ) (status = = SUCCESS) ;
Ty : f#AT DLME-LEAVE. confirm( ) (status = = SUCCESS)

Tyo: f#AT DLME-LEAVE. confirm( ) (status | = SUCCESS)

Ty, : Y3 MCPS-DATA. confirm( )

[ [ [ [ ]
[TS,| [TS,| [TS.| [TS,| [TS,]|

14 Fllabi k)= IR EER IR
Fig.14 TTCN of test suits of field device DLL

P13 B = ) s 1 ]
Fig.13  Coverability graph of DLL
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