/HVW 2UDFOHV

I 'LVFXVVLRQ
2 $XWRPDWLRQ RI RUDFOH QHFHVVDU\
2 ([SHFWHG EHKDYLRU JLYHQ
2 1HFHVVDU\ SDUWV RI DQ RUDFOH
2 1DPH VSDFHV

/HVW 2UDFOH

¥ $ WHVW RUDFOH GHWHUPLQHV ZKHWKHU D
V\WVWHP EHKDYHV FRUUHFWO\ IRU WHYW
H[HFXWLRQ

¥ :HEVWHU 'LFWLRQDU\ 2UDFOH

2 D SHUVRQ JLYLQJ ZLVH RU DXWKRULWDWLYH
GHFLVLRQV RU RSLQLRQV

2 DQ DXWKRULWDWLYH RU ZLVH H[SUHVVLRQ RU
DQVZHU




3XUSRVH RI 7HVW 2UDFOH

¥ 6GHTXHQWLDO 6\VWHPV
2 &KHFN IXQFWLRQDOLW\
¥ SHDFWLYH HYHQW GULYHQ 6\VWHPV
2 &KHFN IXQFWLRQDOLW\
2 7LPLQJ
2 6DIHW\

SHDFWLYH 6\VWHPV

¥ &RPSOHWH VSHFLILFDWLRQ UHTXLUHY XVH
RI PXOWLSOH FRPSXWDWLRQDO SDUQGLJIPV

¥ 2UDFOHV PXVW MXGJH DOO EHKDYLRUDO
DVSHFWV LQ FRPSDULVRQ ZLWK DOO
V\VWHP VSHFLILFDWLRQV DQG
UHTXLUHPHQWV

¥ +HQFH RUDFOHV PD\ EH GHYHORSHG
GLUHFWO\ IURP IRUPDO VSHFLILFDWLRQV




3DUWYV RI DQ 2UDFOH

+ 2UDFOH LQIRUPDWLRQ

2 6SHFLILHV ZKDW FRQVWLWXWHYV FRUUHFW EHKIDYLRU

¥ ([DPSOHV LQSXW RXWSXW SDLUV HPEHGGHG DVVHUWL

t 2UDFOH SURFHGXUH
2 QHULILHV WKH WHVW H[HFXWLRQ UHVXOWYV ZLWK
UHVSHFW WR WKH RUDFOH LQIRUPDWLRQ

$ ([DPSOHV HTXDOLW\

¥ 7THVW PRQLWRU

RQV

2 &DSWXUHV WKH H[HFXWLRQ LQIRUPDWLRQ IURPIWKH

UXQ WLPH HQYLURQPHQW

+ ([DPSOHV
2 6LPSOH V\VWHPV GLUHFWO\ IURP RXWSXW

2 5SHDFWLYH V\VWHPV HYHQWV WLPLQJ LQIRUPDWLRQ VWLPXOL

DQG UHVSRQVHV

$SSURDFK

¥ 7HVW FODVV
2 6HW Rl WHVW GDWD GHVFULEHG E\ D
FRQGLWLRQ WKDW FRQVWUDLQV LQSXW
DQG WKH LQLWLDO VA\VWHP VWDWH
T (YHU\ WHVW FODVV ZLOO KDYH DQ
H[SOLFLWO\ UHSUHVHQWHG WHVW RU

¥ SHVXOWV DUH PRQLWRUHG DQG YHUL
DJDLQVW WKH RUDFOH FRUUHVSRQGL
DOO WHVW FODVVHYV VDWLVILHG IRU \

WHVW GDWD

GDWD

DFOH
ILHG
QJ WR
VKH




3KDVHV RI WKH $SSURDFK

¥ 2UDFOH GHULYDWLRQ
2 JURP VSHFLILFDWLRQV IRU HDFK WHVW FODVV

£ ORQLWRULQJ WHVW H[HFXWLRQ

+ 0DSSLQJ DQG DSSO\LQJ WKH RUDFOH
SURFHGXUH WR WKH H[HFXWLRQ UHVXOWV
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$XWRPDWHG 7HVW 2UDFOH
IRU *8,V

)JRXQGDWLRQV RI 6RIWZDUH
(QILQHHULQJ

*8, THVW &DVHV

¥ *8, THVW &DVH
2 6BHTXHQFH RI HYHQWV




$ 7HVW &DVH IRU :RUG3DG

This is the text.

b
e

ThisSis the text

‘KDW V &RUUHFW %HKDYLRU

This is the text. @

ThiSis the text.

ThiSis the text
&KHFN 6WDWH QRW RQO\ 2XWSXW




5HVHDUFK )RFXV
T *RDO
2 7R FKHFN WKEB,-V VWDWHIWHU HDFK HYHQW
t $SSURDFKHV
2 0DQXDO
2 $XWRPDWHG Actual State Expected Stat

——

Automated
Verifier

¥ &KDOOHQJHV
2 *HQHUDWLQJ H[SHFWHG VW L?/é’#éj'?ct
2 ((WUDFWLQJ DFWXDO VWDWH
2 &RPSDULQJ H[SHFWHG DFWXDO VWDWHV

2XWOLQH

¥ 2YHUYLHZ RI *8, 2UDFOH

¥ *HQHUDWLQJ ([SHFWHG 6WDWH

2 ORGHOLQJ WKH *8,-V 6 WDWH
¥ 2EMHFWV
¥ 3URSHUWLHV

2 ORGHOLQJ WKH (YHQWV
T 2EWDLQLQJ $FWXDO *8,-V 6WDWH

+ &RPSDULQJ $FWXDO ([SHFWHG
6WDWHV




2YHUYLHZ RI *8, 2UDFOH

Test Case

Run-time

Fgma' | | Expected-state] information from

executing GUI

Model Generator

Expected State
A4

Oracle

Monitor

A

Verdict

ORGHOLQJ WKH *8,

$ *8, FRQVLVWV RI 2EMHFWV
RUP

.LQGRZ 6WDWHV1RUPDQ
LGWK
$XWRBFUROO)| 758(

IDEHO %XWWRQ
$0LJQ |DO1RQH &DSWLREDQFHD
&DSWLRQOHV RI W\SH (QDEOH®8(
&RORU|FO%WQ)DFH 9LVLEQHS58(
JRQW | W)RQW +HLIKW




$00 3URSHUWLHV RI
&DQFHO

'HWHUPLQLQJ 3URSHUWLHV

£ 0ODQXDO ([DPLQDWLRQ RI *8,

¥ 6SHFLILFDWLRQV 5HGXFHG 6HW
2 *8, EHLQJ WHVWHG

¥ 7TRRONLW /DQJIXDJH &RPSOHWH 6HW
2 $00 DYDLODEOH SURSHUWLHV

1RZ ZH NQRZ KRZ WR UHSUHVHQW WKH *8,-V VWOWH




: (rHQU B DR PGSOk uy

6WDWH

This is the text.

=

(YH QWH N is the text.
6WDWH ,,

1IRWDWLRRQ, >6 , H@

5HSUHVHQWLQJ (YHQWV

f :H GHILQH DQ HYHQW DV
6WDWH>6WDWHHYHQW @
1 )JRU H[DPSOH
6WDVWH>6WDWHEX\@
£ 1HHG D FRPSDFW UHSUHVHQWDWLRQ




2SHUDWKR

2SHUDWRWU&.87
File Edit View Ins 3UHFRQGLWLRQV
LVEXUUHQMD X
OHQX
(IIHFWV

OHQX

$
v
"
$"  LVEXUUHQMDX
' LVE&XUUHQMDX

)25$//  2EM LQ 2EMHFWV
C::D 6HOHFWHG 2Ei

" LQ&OLSERDUG 2E
RQB6FUHHQ 2EM
6HOHFWHG 2EM

2EWDLQLQJ QH[W VWDWH

'HULYLQJ ([SHFWHG 6WDWH

£ *LYHQ6 WKH LOLWLDO VWDWH
£ $ VHTXHQFH RI HYHQWV
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2EWDLQLQJ $FWXDO *¢

6WDWH

t ([HFXWLRQ ORQLWRU
2 GFUHHQ 6FUDSLQJ
2 AXHULHV
2 &RPSDWLEOH ZLWK ([SHFWHG 6 WDWH
2 BHWXUQV 2EMHFW 3URSHUW\ 9DOXH!

%XWWRQ “&DSWLRQu "&DQFHOU!

$XWRPDWHG ([HFXWLRQ

m!m v
*8, 8QGHU 7HVW
7HVW &DVHYW
([HFXWLRQ ORQL
$&78%/ 67$7(

I‘ VEXUJHAG 2 27
9HULILHU &ROWDV 5227 °

&RQWDLQV 5227
| ([SHFWHG 6WD!}E




&RPSDULG
_$FWXDO DQG ([SHFWHG 6WDWHV

+ 9HULILHU

¥ 7KUHH /HYHOV RI 7THVWLQJ
2 &KDQJHG 3URSHUW\ 6E23HUDWRUV

2 *8, 5SHOHYDQW 3URSHUW\ 6HW
6SHFLILFDWLRQV

2 8RPSOHWH 3URSHUW\ 6HW
7RRONLW /DQJXDJH

} +\EULG $SSURDFK
2 8VH DOO




