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&RQWHQWV
➫9DOLGDWLRQ���:KHQ��:KDW�DQG�+RZ�"
➫7LPHG�,QSXW�2XWSXW�6WDWH�0DFKLQH��7,260��DQ�DGHTXDWH�IRUPDOLVP
➫9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�

KRZ�WR�EH�HIILFLHQW
➫9DOLGDWLRQ�D�SULRUL�
KRZ�WR�PDVWHU�WKH�FRPSOH[LW\
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9DOLGDWLRQ���ZKHQ � ZKDW�� KRZ

6SHFLILFDWLRQ�
→ )XQFWLRQDO
→ 3URSHUWLHV�
'HVLJQ

→ +DUGZDUH
→ 'LVWULEXWLRQ
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7HVWV�
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9DOLGDWLRQ�
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7HPSRUDO�FKDUDFWHULVWLFV

9DOLGDWLRQ���ZKHQ � ZKDW � KRZ

9HULILFDWLRQ�RI�VWUXFWXUDO�
SURSHUWLHV�

QR�GHDGORFN��QR�OLYHORFN

•VWDWH�PDFKLQHV���WHPSRUDO�DWWULEXWHV�
•GHWHUPLQLVWLF�DSSURDFK

9DOLGDWLRQ��RI��UHDO�WLPH�V\VWHPV

0RGHO

³7LPHG�DXWRPDWD´



=KHMLDQJ 8QLYHUVLW\��2FWREHU��������� 5

��� 7LPHG�,QSXW�2XWSXW�6WDWH�0DFKLQH�
�7,260��DQ�DGHTXDWH�IRUPDOLVP
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��� 7LPHG�,QSXW�2XWSXW�6WDWH�0DFKLQH�
�7,260��DQ�DGHTXDWH�IRUPDOLVP
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�
6SHFLILFDWLRQ�RI�6
7HPSRUDO�,QWHURSHUDELOLW\�3URSHUWLHV

6
6WLPXOXV

5HVSRQVH

(QYLURQPHQW
RI�6

,PSOHPHQWDWLRQ RI�6

6�
LPSOHPHQWDWLRQ

7HVWHU

9HULILFDWLRQ RI�7HPSRUDO�,QWHURSHUDELOLW\�3URSHUWLHV�
7HVWLQJ�DSSURDFK

VFHQDULR

YHUGLFW
)DLO3DVV ,QFRQFOXVLYH
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�

��� ���7LRVP�73L

���

3URSHUW\�3L��� ���

6\QFKURQRXV�SURGXFW�763����

0RGHO�FRQVWUXFWLRQ

7LRVPV 76 7LRVP 73�

7UDMHFWRU\�H[WUDFWLRQ

7UDM��&�63� ��� ���7UDM��&M63�)DLO

7LPHG�WHVWHU�FRQVWUXFWLRQ

7HVWHU�6�63� ��� ���7HVWHU�6M63�

6\VWHP�6 3URSHUW\�3�

(QXPHUDWLYH�PHWKRG

6\QFKURQRXV�SURGXFW 763�
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YHULILFDWLRQ
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�
Construction of the state classes graph (cf. Berthomieu&Diaz) : 
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�
Construction of the inequations system / Pre-enabled transitions
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�
> 0RGHO�RI�D�3URSHUW\�7S �7,260�
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�

6\VWHP�6�76

3URSHUW\�73

1R
7UDMHFWRU\

é 6WRS�DV�VRRQ�DV�WKH�
SURSHUW\�LV�IRXQGHG�RU����

7UDMHFWRU\�7&

verify 3

2Q�WKH�IO\�WUDMHFWRULHV�H[WUDFWLRQ

6tate classes 
graph construction

é 7KH�SURSHUW\�LV�VHDUFKHG�GXULQJ�
WKH�VWDWH�FODVVHV�JUDSK�FRQVWUXFWLRQ



=KHMLDQJ 8QLYHUVLW\��2FWREHU��������� 13

��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�
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��� 9DOLGDWLRQ�D�SRVWHULRUL��,QWHJUDWLRQ�WHVW�

• &RQFOXVLRQV
é )RUPDO�JHQHUDWLRQ�RI�WLPHG�WHVW�
VHTXHQFHV

é 5HGXFWLRQ�RI�LQFRQFOXVLYH FDVHV�GXULQJ�
WKH�WHVW�SURFHVV
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��� 9DOLGDWLRQ�D�SULRUL
KRZ�WR�PDVWHU�WKH�FRPSOH[LW\

9DOLGDWLRQ�D�SULRUL

� H[KDXVWLYLW\
� QXPEHU�RI�VWDWHV

��HDV\ WR�XVH
� QRQ�H[KDXVWLYLW\
VFHQDULR�GHSHQGHQW

PRGHO�DQDO\VLV PRGHO�VLPXODWLRQ

$Q�K\EULG YDOLGDWLRQ�PHWKRG
H[KDXVWLYH�DQDO\VLV�RQ�FULWLFDO�SDUWV

�
VLPXODWLRQ�RQ�WKH�FRPSOHWH�V\VWHP
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
,QLWLDO�FRPSOHWH�PRGHO

'HULYHG�FRPSOHWH�PRGHO

IDLO VXFFHVV

HDFK�3LRQH�3M

9HUGLFW��

([KDXVWLYH�DQDO\VLV�RQ�HDFK�&ULWLFDO�3DUW�3L

6LPXODWLRQ�RI�FRPSOHWH�PRGHO�

IDLO VXFFHVV
9HUGLFW�� VFHQDULR�

GHSHQGHQW
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
&ULWLFDO�SDUWV�� SDUWLDO�PRGHOV�GHILQLWLRQ
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
$FFHVVLELOLW\�JUDSK�
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6,03/(;(
DOJRULWKP�
WL ILULQJ�WLPH

1R�VROXWLRQ
WUDQVLWLRQ�WLQHYHU�ILUHG

∃ VROXWLRQ
WUDQVLWLRQ�WLFDQ�EH�ILUHG
→ PLQ�θ�WL��
→ PD[�θ�WL��
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
$FFHVVLELOLW\�JUDSK�
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG
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��� 9DOLGDWLRQ�D�SULRUL�� +\EULG�0HWKRG

• &RQFOXVLRQV
é $�YDOLGDWLRQ�PHWKRG�GHFUHDVLQJ�WKH�
FRPSOH[LW\

é 6LPXODWLRQ�DQG�([KDXVWLYH�DQDO\VLV
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��� 9DOLGDWLRQRI�5HDO�7LPH�6\VWHPV

)XWXUH�WUHQGV
♦ &RPSRVLWLRQ���FRPPXQLFDWLRQ�EHWZHHQ�FULWLFDO�SDUWV�
♦ &276��&RPSRQHQWV�RII�WKH�VKHOI�
♦ ,QGXVWULDO�7HVWHU�� &$1RH��77&1��

$Q�+\EULG�YDOLGDWLRQ�
PHWKRG
PDVWHULQJ�WKH�FRPSOH[LW\

$�SULRUL $�SRVWHULRUL

)RUPDO�JHQHUDWLRQ�RI�WHVWV�
VHTXHQFHV
HIILFLHQF\�RI�WKH�WHVW�SURFHVV

$�XQLTXH�
IRUPDOLVP
7,260


