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([HFXWLYH�6XPPDU\�
7KLV SDSHU� GHVFULEHV� KRZ�&DQWDWD���� DQG�$GD7(67� FDQ� EH� XVHG� WR� DVVLVW�ZLWK� WKH�
YHULILFDWLRQ� DQG� YDOLGDWLRQ� RI� VRIWZDUH� DFFRUGLQJ� WR� WKH�)'$� µ*HQHUDO�3ULQFLSOHV�RI�
6RIWZDUH� 9DOLGDWLRQ�� )LQDO� *XLGDQFH� IRU� ,QGXVWU\� DQG� )'$� 6WDII¶�� ,Q� SDUWLFXODU� LW�
VKRZV�KRZ�WKH�WRROV�FDQ�EH�XVHG�WR�VXSSRUW�WKH�WHVWLQJ�DVSHFWV�RI�WKHVH�JXLGHOLQHV��,W�
DOVR VKRZV WKDW�WKH�WRROV�KDYH�EHHQ�SURGXFHG�WR�D�KLJK�TXDOLW\�VWDQGDUG�VXFK�WKDW�WKHLU�
XVH� IRU�G\QDPLF� WHVWLQJ�ZLOO�QRW�FRPSURPLVH�WKH�VDIHW\�DQG�LQWHJULW\�RI� WKH�VRIWZDUH�
EHLQJ WHVWHG��
IPL is an independent software house founded in 1979 and based in Bath. The 
company has carried out work in the area of safety-related systems since 1987, 
and its Software Code of Practice has been approved by several major customers. 
IPL achieved accreditation to the ISO 9001 quality standard in 1988 and ISO 
9000-3 in 1992. Both Cantata and AdaTEST have been produced to these 
standards. 
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��� ,QWURGXFWLRQ�
7KLV�SDSHU�GHWDLOV�KRZ�WKH�,3/�VRIWZDUH�WHVWLQJ�WRROV��&DQWDWD����DQG�$GD7(67�FDQ�
EH�XVHG�WR�VXSSRUW�D�VRIWZDUH�GHYHORSPHQW�SURFHVV�ZKLFK�LV�DLPLQJ�WR�IROORZ�WKH�)'$�
µ*HQHUDO� 3ULQFLSOHV� RI� 6RIWZDUH� 9DOLGDWLRQ�� )LQDO� *XLGDQFH� IRU� ,QGXVWU\� DQG� )'$�
6WDII¶� �LVVXHG� -DQXDU\��������7KLV�GRFXPHQW� LV� UHIHUUHG� WR�DV� µWKH�JXLGHOLQHV¶� LQ� WKH�
UHVW�RI�WKLV�SDSHU��
3DUW���RI� WKH�SDSHU�SURYLGHV�D�JHQHUDOLVHG�RYHUYLHZ�RI�WKH�IXQFWLRQDOLW\�RI� WKH�WRROV��
3DUW� �� RI� WKH� SDSHU� PDWFKHV� WKH� WRROV¶� FDSDELOLWLHV� DJDLQVW� WKH� UHTXLUHPHQWV� RI� WKH�
JXLGHOLQHV�� ,W� ZLOO� EH� VHHQ� WKDW� &DQWDWD���� DQG� $GD7(67� DUH� PDLQO\� XVHIXO� LQ�
VXSSRUWLQJ� WKH� DFWLYLWLHV� GHVFULEHG� LQ� WKH� µ7HVWLQJ� E\� 6RIWZDUH� 'HYHORSHU¶� VHFWLRQ�
��������RI�WKH�JXLGHOLQHV���
)LQDOO\�� 3DUW� �� JLYHV� IXUWKHU� VXSSRUWLQJ� HYLGHQFH� IRU� WKH� FDVH� RQ� WKH� WRROV¶� LQWHUQDO�
LQWHJULW\�IRU�VDIHW\�UHODWHG�VRIWZDUH�GHYHORSPHQWV�LQ�JHQHUDO��

��� *HQHUDO�'HVFULSWLRQ�RI�&DQWDWD�DQG�$GD7(67�
&DQWDWD�DQG�$GD7(67�DUH�WKH�JHQHULF�QDPHV�IRU�WKH�IDPLOLHV�RI�SURGXFWV�GHYHORSHG�E\�
,3/� IRU� WKH� WHVWLQJ� RI� &�&��� DQG�$GD� VRIWZDUH�� ,Q� IDFW�� DW� WKLV� SRLQW� LQ� WLPH� �0D\�
������WKHUH�DUH�IRXU�SURGXFWV�DYDLODEOH��
� &DQWDWD��IRU�WHVWLQJ�&��DQG�VRPH�&����
� &DQWDWD����IRU�WHVWLQJ�&����DQG�FDQ�WHVW�&��

$GD7(67��IRU�WHVWLQJ�$GD����
� $GD7(67�����IRU�WHVWLQJ�$GD�����DQG�$GD�����
�
7KHVH�WRROV�KDYH�EHHQ�H[SUHVVO\�FUHDWHG�WR�DVVLVW�LQ�WKH�6RIWZDUH�8QLW�DQG�,QWHJUDWLRQ�
WHVWLQJ�SKDVHV�RI�GHYHORSPHQW�SURMHFWV�XVLQJ�WKHVH�ODQJXDJHV��7KH�DLP�LV�WR�DVVLVW�WKH�
GHYHORSHUV� WR�SURGXFH� WHVWV�ZKLFK�DUH�DXWRPDWHG�� UHSHDWDEOH�� DQG�FDQ�EH�UXQ�RQ�DQ\�
KRVW�RU�WDUJHW�SODWIRUP���7KH�SUHFLVH�IXQFWLRQDOLW\�DQG�DYDLODELOLW\�RI�WKH�WRROV�ZLOO�YDU\�
RYHU�WLPH��VR�SOHDVH�UHIHU�WR�,3/�IRU�WKH�FXUUHQW�GHWDLOHG�VWDWXV�RI�WKH�SURGXFWV��
7KH�JHQHULF�IXQFWLRQDOLW\�RI�WKH�WRROV�FDQ�EH�VXPPDULVHG�DV�IROORZV��
'\QDPLF�7HVWLQJ�FDSDELOLW\�� �
• 7KH� SURGXFWLRQ� RI� WHVW� GULYHUV� IRU� H[HFXWLQJ� WKH� VRIWZDUH� XQGHU� WHVW� WKURXJK� D�

VHULHV� RI� SODQQHG� WHVW� FDVHV�� 7KH� WHVW� GULYHUV� FDQ� LQ� WKH� FDVH� RI� &DQWDWD� DQG�
$GD7(67�EH�JHQHUDWHG�DXWRPDWLFDOO\�IURP�WHVW�GDWD�VXSSOLHG�E\�WKH�XVHU��RU�LQ�WKH�
FDVH�RI�$GD7(67����DQG�&DQWDWD���FUHDWHG�LQ�WKH�QDWLYH�ODQJXDJH��

• 7KH� VHWWLQJ� RI� DXWRPDWHG� µFKHFNV¶� RQ� WKH� WHVW� FDVH� RXWSXWV�� WR� YHULI\� WKDW� WKHVH�
PDWFKHG� WKH� H[SHFWHG� UHVXOWV�� 7KHVH� DUH� DYDLODEOH� IRU� ERWK� VWDQGDUG� DQG� XVHU�
GHILQHG�W\SHV��

• 7KH� FUHDWLRQ�JHQHUDWLRQ� RI� VLPXODWLRQV� IRU� H[WHUQDO� VXESURJUDPV� RU� REMHFWV�� WR�
EHWWHU� HQDEOH� WKH� VRIWZDUH� XQGHU� WHVW� WR� EH� YHULILHG� LQ� LVRODWLRQ� IURP� RWKHU�
FRPSRQHQWV� LQ� WKH�V\VWHP��7ZR�WHFKQLTXHV�DUH�DYDLODEOH�� �µVWXEELQJ¶��IRU�DOO� ,3/�
WRROV��DQG�µZUDSSLQJ¶��RQO\�IRU�&DQWDWD���
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• The detection of expected and unexpected exception raising (does not apply to 
Cantata). 

• 7LPLQJ� $QDO\VLV�� WR� YHULI\� WKDW� VRIWZDUH� H[HFXWLRQ� WLPHV� PDWFK� SHUIRUPDQFH�
UHTXLUHPHQWV��

• 7KH� JHQHUDWLRQ� RI� D� WHVW� UHVXOW� VXPPDU\� ZKLFK� VWDWHV� ZKHWKHU� WKH� RYHUDOO� WHVW�
SDVVHG�RU�IDLOHG��

• 7KH�JHQHUDWLRQ�RI�IXOO�WHVW�UHVXOWV�RXWSXW�ZKLFK�LQFOXGHV�GLDJQRVWLF�LQIRUPDWLRQ�RQ�
IDLOHG�FKHFNV��

� �
7HVW�&RYHUDJH�$QDO\VLV�� �
• 7KH�PHDVXUHPHQW�RI�WKH�HIIHFWLYHQHVV�RI�WKH�WHVW�FDVHV�E\�WKH�FRPSXWDWLRQ�RI�WKHLU�

FRYHUDJH�RI�HOHPHQWV�RI�WKH�VRIWZDUH�XQGHU�WHVW��7KHVH�HOHPHQWV�FDQ�LQFOXGH�DQ\�RU�
DOO� RI� WKH� IROORZLQJ� �VOLJKWO\� SURGXFW� GHSHQGHQW�� UHIHU� WR� ,3/� LQIRUPDWLRQ� IRU�
GHWDLOV��� HQWU\� SRLQWV�� VWDWHPHQWV�� GHFLVLRQ�EUDQFKHV�� FRQGLWLRQV�� H[FHSWLRQV�� GDWD�
YDOXHV��µDOZD\V¶�DQG�µDW�OHDVW�RQFH¶���

• 7KH� SRWHQWLDO� WR� FDXVH� DQ� RYHUDOO� WHVW� IDLOXUH� LI� DQ\� FRYHUDJH� DFKLHYHG� GRHV� QRW�
UHDFK�D�SUHVHW�PLQLPXP�OHYHO���

• 7KH� JHQHUDWLRQ� RI� FRYHUDJH� VWDWLVWLF� UHSRUWV�� ZKLFK� SURYLGH� H[HFXWLRQ� SURILOHV�
LQFOXGLQJ�WKH�LGHQWLILFDWLRQ�RI�XQH[HFXWHG�FRGH�HOHPHQWV��

• 7KH�JHQHUDWLRQ�RI�WUDFH�UHSRUWV�WR�DVVLVW�GHEXJJLQJ��
• $OO�RI�WKH�DERYH�EXW�ZLWK�WHVWV�GULYHQ�E\�PHDQV�H[WHUQDO�WR�WKH�WRROV��
�
6WDWLF�$QDO\VLV�� �
• 7KH� JHQHUDWLRQ� RI� VRXUFH� FRGH� PHWULFV� UHODWLQJ� WR� WKH� IROORZLQJ�� ODQJXDJH�

FRQVWUXFW�XVDJH��VRIWZDUH�FRPSOH[LW\�XVLQJ�LQGXVWU\�DJUHHG�GHILQLWLRQV�RI�WKH�WHUP��
ILOH�DQG�RWKHU�UHODWHG�PHWULFV��

• 7KH�SODFHPHQW�RI� WKHVH�PHWULFV� LQWR� DQ�$6&,,� ILOH� VXLWDEOH� IRU� FRGH� UHYLHZ��QRW�
&DQWDWD�����

• 7KH� DYDLODELOLW\� RI� WKHVH�PHWULFV� IRU� SDVV�IDLO� FKHFNV� GXULQJ� XQLW� DQG� UHJUHVVLRQ�
WHVWLQJ�DFWLYLWLHV��QRW�&DQWDWD�����

• 7KH�DYDLODELOLW\�RI�WKHVH�PHWULFV�LQ�FRPPD�VHSDUDWHG�YDOXH��FVY��IRUPDW��VXLWDEOH�
IRU�XVH�IRU�FRQYHUWLQJ�LQWR�JUDSKLFDO�RU�GDWDEDVH�IRUPV�E\�VXLWDEOH�JHQHUDO�SXUSRVH�
WRROV��
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��� 0DWFKLQJ�7RRO�&DSDELOLWLHV�$JDLQVW�WKH�6WDQGDUG¶V�5HTXLUHPHQWV�
This part is a systematic analysis of the recommendations of the guidelines section by 
section, and the detailing of those parts where it is felt that Cantata/++ and AdaTEST 
can make a positive contribution. It is organised according to the sections of the 
guidelines. The references given in italics relate directly to section numbers/names 
and also text quoted from the guidelines. �
6HFWLRQ����&RQWH[W�IRU�6RIWZDUH�9DOLGDWLRQ��
������9HULILFDWLRQ�DQG�9DOLGDWLRQ���
7KH�JXLGHOLQHV�UHFRPPHQG�WHVWLQJ�DV�D�YHULILFDWLRQ�DFWLYLW\��DORQJ�ZLWK�YDULRXV�VWDWLF�
DQDO\VHV�� FRGH� LQVSHFWLRQV� HWF��7KH� ,3/� WRROV�KDYH� DV� WKHLU�PDLQ�SXUSRVH� VXSSRUW�RI�
FRGH�WHVWLQJ��EXW�FDQ�DOVR�JHQHUDWH�PDQ\�PHWULFV�ZKLFK�DUH�XVHIXO�LQ�FRGH�DQDO\VHV�DQG�
LQVSHFWLRQ�UHYLHZV��
�
7KH�JXLGHOLQHV�VWDWH��³D�GHYHORSHU�FDQQRW�WHVW�IRUHYHU´��VR��³VRIWZDUH�YDOLGDWLRQ�LV�D�
PDWWHU� RI� GHYHORSLQJ� DQ� DFFHSWDEOH� OHYHO� RI� FRQILGHQFH«´� 7KLV� LV� D� YLHZ� ZKROO\�
HQGRUVHG�E\�,3/��DQG�VXSSRUWHG�E\�WKH�,3/�WRROV��ZKHUH�FRYHUDJH�DQDO\VLV�LV�WKH�PDLQ�
REMHFWLYH� WHFKQLTXH� RIIHUHG� WR� GHWHUPLQH� ZKHQ� µHQRXJK¶� WHVWLQJ� KDV� EHHQ� GRQH��
'LIIHUHQW�OHYHOV�RI�FRGH�FRYHUDJH�VKRXOG�EH�XVHG�DFFRUGLQJ�WR�WKH�VDIHW\�LQWHJULW\�OHYHO�
RI�WKH�GHYLFH��7KLV�LV�HDVLO\�VHOHFWDEOH�IURP�ZLWKLQ�WKH�,3/�WRROV��
�
����6RIWZDUH�LV�'LIIHUHQW�IURP�+DUGZDUH��
7KH�JXLGHOLQHV�RIIHU�YDULRXV�FRPPHQWV��
• %UDQFKLQJ�LV�D�VLJQLILFDQW�VRXUFH�RI�FRGH�FRPSOH[LW\��PDNLQJ�LW�KDUG�WR�GHWHUPLQH�

FRUUHFW�H[HFXWLRQ�E\�LQVSHFWLRQ���
R� 7KLV�LV�WUXH��ZKLFK�LV�ZK\�G\QDPLF�WHVWLQJ�VKRXOG�DOZD\V�EH�GRQH�DV�ZHOO�

DV�FRGH� UHYLHZV��&RPSOH[LW\�FDQ�EH�TXDQWLILHG�XVLQJ� WKH� ,3/� WRROV�6WDWLF�
$QDO\VLV�FDSDELOLW\��

• 1HZ�GHIHFWV�FDQ�EH�LQWURGXFHG�LQWR�VRIWZDUH�E\�WKH�SURFHVV�RI�XSGDWLQJ���
R� 7KLV�LV�ZK\�D�VHW�RI�UHSHDWDEOH��UHJUHVVLRQ��WHVW�VXLWHV�LV�QHHGHG�WR�PLWLJDWH�

DJDLQVW� WKLV� SRVVLELOLW\�� ,3/� WRROV� DOORZ� WHVWV� WR� EH� HDVLO\� DXWRPDWHG� IRU�
UHJUHVVLRQ�WHVWLQJ��

• %UDQFKLQJ�PD\�KLGH�ODWHQW�GHIHFWV�XQWLO�ODWH�LQ�D�SURGXFW¶V�OLIH���
R� 7KLV� LV� ZK\� FRGH� FRYHUDJH� VKRXOG� DOZD\V� EH� DW� OHDVW� ����� EUDQFK�

FRYHUDJH��7HVWV�FDQ�EH�FKHFNHG�IRU�WKLV�FRYHUDJH�OHYHO�DV�D�3DVV�FULWHULRQ��
• &KDQJH�FRQWURO�LV�HVSHFLDOO\�LPSRUWDQW�IRU�VRIWZDUH��

R� &KDQJH�FRQWURO� VKRXOG�DOZD\V� LQFOXGH� WKH� UHTXLUHPHQW� WR� UHSHDW�SUHYLRXV�
WHVWV�� SUHIHUDEO\� IURP� D� UHJUHVVLRQ� VXLWH�� ,3/� WRROV� XVH� WH[W� ILOHV� IRU�ERWK�
LQSXW�DQG�UHVXOWV��DOORZLQJ�WHVWV�WR�EH�DUFKLYHG�LQ�DOO�FRPPRQ�&0�V\VWHPV���

• (YHQ�VHHPLQJO\�LQVLJQLILFDQW�FKDQJHV�LQ�VRIWZDUH�FDQ�KDYH�VHYHUH�VLGH�HIIHFWV��
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R� $JDLQ��IXUWKHU�UHFRPPHQGDWLRQ�IRU�D�UHSHDWDEOH�WHVW�VXLWH��
• &RPSRQHQW�EDVHG� PHWKRGRORJLHV� XVLQJ� 22� GHYHORSPHQW� WHFKQLTXHV� RIIHU�

GHYHORSHUV�PDQ\�DGYDQWDJHV��
R� 5HXVDELOLW\�RI��22��VRIWZDUH�FRPSRQHQWV�LV�GHSHQGHQW�RQ�WKH�DELOLW\�WR�UH�

XVH� DQG� UHSHDW� H[LVWLQJ� WHVWV�� ,W� LV� D� IXQGDPHQWDO� PD[LP� RI� 22�
GHYHORSPHQW� WKDW�ZKHQHYHU� D� QHZ� FODVV� W\SH� LV� GHULYHG� IURP� DQ� H[LVWLQJ�
RQH��WKHQ�ERWK�ROG�DQG�QHZ�IXQFWLRQDOLW\�PXVW�EH�GHPRQVWUDWHG�E\�WHVWLQJ��
%RWK� &DQWDWD��� DQG� $GD7(67� ��� HQDEOH� GHYHORSPHQW� RI� UHXVDEOH� WHVW�
FODVVHV�IRU�22�FRPSRQHQWV��

�
6HFWLRQ����3ULQFLSOHV�RI�6RIWZDUH�9DOLGDWLRQ��
����'HIHFW�3UHYHQWLRQ��
7KH� JXLGHOLQHV� VWDWH��³6RIWZDUH� WHVWLQJ� LV� D�QHFHVVDU\�DFWLYLW\«�WKRXJK�«�E\� LWVHOI�
QRW�VXIILFLHQW�WR�HVWDEOLVK�FRQILGHQFH�WKDW�WKH�VRIWZDUH�LV�ILW�IRU�LQWHQGHG�XVH´��7KH�,3/�
WRROV� FDQ� FHUWDLQO\� KHOS� ZLWK� WKH� WHVWLQJ� DVSHFW�� DQG� ZLWK� VRPH� DVSHFWV� RI� WKH�
VXSSRUWLQJ�DFWLYLWLHV��
�
����7LPH�DQG�(IIRUW��
%XLOGLQJ�D�FDVH�IRU�WKH�VDIHW\�RI�D�PHGLFDO�SURGXFW�WDNHV�WLPH�DQG�HIIRUW��,3/�VD\V�SODQ�
SURSHUO\�DQG�DOORZ�WLPH��([SHULHQFHV�RI�,3/�FXVWRPHUV�KDYH�GHPRQVWUDWHG�WKDW�ZKHQ�
WKRURXJK�XQLW�WHVWLQJ�LV�LQWURGXFHG�WKH�WRWDO�SURMHFW�WLPH�LV�UHGXFHG��GXH�WR�WKH�QHHG�IRU�
IHZHU�LWHUDWLRQV�LQ�WKH�LQWHJUDWLRQ�DQG�V\VWHP�WHVW�SKDVHV�� �
�
����6RIWZDUH�9DOLGDWLRQ�DIWHU�D�&KDQJH��
This re-iterates the earlier point about even small changes having the potential for 
large unwanted side effects. The guidelines stress the value of an, “appropriate level 
of regression testing”. IPL tools allow the production of such test suites, which can be 
re-run on demand in an automated fashion. �
����,QGHSHQGHQFH�RI�5HYLHZ��
The guidelines recommend the use of independent persons for validation and 
verification. IPL endorses this view and the IPL tools make it easy to follow for 
testing. �
�����)OH[LELOLW\�DQG�5HVSRQVLELOLW\��
The guidelines make the point that applications can be built up from many different 
software component types, ranging from in-house modules to off-the-shelf 
components. Appropriate levels of verification must be considered for all of these. 
The IPL tools can serve as a means of verification for all types of component. �
6HFWLRQ����$FWLYLWLHV�DQG�7DVNV��
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����6RIWZDUH�/LIH�&\FOH�$FWLYLWLHV��
The IPL tools have a clear role to play in the Coding and Testing activities. Their use 
can also be significant in the Maintenance stage when code modification and retest 
will be the main activities. �
������&RQVWUXFWLRQ�RU�&RGLQJ��
The principal high-level programming languages widely recognised for ‘high-
integrity’ software developments are currently Ada and C. Testing in these languages 
is supported by the IPL AdaTEST and Cantata products. �
6RXUFH�FRGH�PD\�EH�FRPSLOHG��RU�LQWHUSUHWHG��IRU�XVH�RQ�D�WDUJHW�KDUGZDUH�SODWIRUP��,W�
FDQ� DOVR� EH� FRQYHQLHQW� WR� FUHDWH� VRIWZDUH� ILUVW� RQ� D� GHYHORSPHQW� SODWIRUP�ZKLFK� LV�
GLVWLQFW�IURP�WKH�HYHQWXDO�WDUJHW��,W�LV�D�PDWWHU�RI�HQJLQHHULQJ�SROLF\�ZKLFK�PHWKRG�LV�
DGRSWHG�IRU�D�JLYHQ�SURMHFW��(LWKHU�ZD\�� WKH� ,3/� WRROV�ZLOO�HQDEOH� WHVWLQJ�WR�EH�GRQH�
ZKHUHYHU�PRVW�FRQYHQLHQW��
�
&RGLQJ� JXLGHOLQHV�PD\� EH� DGRSWHG� WR� KHOS�ZLWK�PDLQWDLQDELOLW\�� FODULW\�� FRPSOH[LW\�
PDQDJHPHQW�HWF��&RPSOLDQFH�ZLWK� VXFK�FRGLQJ�VWDQGDUGV�VKRXOG�EH�PRQLWRUHG�IURP�
WKH�YHU\�VWDUW�RI�FRGLQJ��7KH�,3/�WRROV�FDQ�JHQHUDWH�PDQ\�VRXUFH�FRGH�PHWULFV�WR�KHOS�
ZLWK�VXFK�UHYLHZV��
�
7UDFHDELOLW\�LV�DQ�LPSRUWDQW�WRRO�WR�YHULI\�WKDW�DOO�FRGH�LV�OLQNHG�WR�ERWK�UHTXLUHPHQWV�
DQG� WHVW� SURFHGXUHV��:LWK� WKH� ,3/� WRROV� LW� LV� HDV\� WR� LGHQWLI\� WHVWV� RU� SDUWV� RI� WHVWV�
UHODWLQJ�WR�VSHFLILF�PRGXOHV�DQG�UHTXLUHPHQWV�LPSOHPHQWDWLRQ��
�
������7HVWLQJ�E\�WKH�6RIWZDUH�'HYHORSHU��
During test planning it is advisable to details procedures and tools which will be used 
in the code verification activities. The IPL tools form a convenient set, and if wanted 
IPL can offer consultancy on suitable procedures. �
,3/�ZKROO\�HQGRUVHV�WKH�OLVW�RI�OLPLWDWLRQV��SDUD����DERXW�ZKDW�WHVWLQJ�FDQ�DQG�FDQQRW�
UHDVRQDEO\�DFKLHYH���
�
7KH� JXLGHOLQHV� VWDWH� �SDUD� ��� WKDW� DQ� HVVHQWLDO� HOHPHQW� RI� VRIWZDUH� WHVW� FDVH�
VSHFLILFDWLRQ�LV�SUHGLFWLQJ�WKH�H[SHFWHG�UHVXOW�V���8VH�RI�WKH�,3/�WRROV�HPSKDVLVHV�WKH�
QHHG�WR�SUHGLFW�WKH�WHVW�µRXWSXWV¶�DV�H[SHFWHG�UHVXOWV��DQG�LQFRUSRUDWH�DXWRPDWHG�FKHFN�
IXQFWLRQV�WR�YHULI\�WKDW�WKH�DFWXDO�DQG�H[SHFWHG�UHVXOWV�PDWFK��$Q�RYHUDOO�WHVW�SDVV�ZLOO�
UHVXOW�LI�DOO�VXFK�FKHFNV�SDVV��DQG�D�IDLO�ZLOO�UHVXOW�LI�DQ\�RQH�FKHFN�IDLOV��
�
3DUD���OLVWV�D�VHW�RI�EDVLF�SULQFLSOHV��
• 7KH�H[SHFWHG�WHVW�RXWFRPH�LV�SUHGHILQHG��
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R� $JUHHG��6HH�DERYH��
• $�JRRG�WHVW�FDVH�KDV�D�KLJK�SUREDELOLW\�RI�H[SRVLQJ�DQ�HUURU��

R� $JUHHG��EXW�WKLV�LV�WKH�WDVN�RI�WKH�WHVW�GHVLJQHU��
• $�VXFFHVVIXO�WHVW�LV�RQH�WKDW�ILQGV�DQ�HUURU��

R� $JUHHG��EXW�RI�FRXUVH�WKH�HUURU�PXVW�WKHQ�EH�IL[HG�DQG�WKH�WHVW�UH�UXQ��7KH�
DLP� LV� WR� KDYH� JRRG� WHVWV� ZKLFK� UXQ� DQG� SDVV� �L�H�� FDQ� GHPRQVWUDWH� DOO�
IRXQG�HUURUV�KDYH�EHHQ�IL[HG���

• 7KHUH�LV�LQGHSHQGHQFH�IURP�FRGLQJ��
R� $JUHHG��DQG�FRQYHQLHQWO\�DVVLVWHG�E\�XVH�RI�,3/�WRROV��

• %RWK�DSSOLFDWLRQ�DQG�SURJUDPPLQJ�H[SHUWLVH�DUH�XVHG��
R� $� JRRG� WHVWHU� ZLOO� QHHG� WR� XQGHUVWDQG� WKH� FRQWH[W� RI� WKH� FRGH�� DQG� DOVR�

KDYH�NQRZOHGJH�RI�WKH�SURJUDPPLQJ�ODQJXDJH�EHLQJ�XVHG��
• 7HVWHUV�XVH�GLIIHUHQW�WRROV�IURP�FRGHUV��

R� <HV��WHVWLQJ�LV�GLIIHUHQW�IURP�GHEXJJLQJ��
• ([DPLQLQJ�RQO\�WKH�µXVXDO�FDVH¶�LV�LQVXIILFLHQW��

R� <HV��HUURU�KDQGOLQJ�WHVW�FDVHV�VKRXOG�DOVR�EH�GRQH��DQG�FRGH�FRYHUDJH�DQG�
IXUWKHU�WHFKQLTXHV�DV�DSSURSULDWH��

• 7HVW�UHXVH�DQG�LQGHSHQGHQW�SDVV�IDLO�FRQILUPDWLRQ�DUH�YHU\�GHVLUDEOH��
R� <HV��DQG�ERWK�DUH�ZHOO�VXSSRUWHG�E\�WKH�,3/�WRROV��

�
Para 6 talks about different levels of testing – unit, integration and system testing. The 
IPL tools are most relevant for the unit and integration levels. We also know of many 
customers who use the IPL tools coverage analysis even at the system test level. �
3DUD��� WDONV�DERXW�VWUXFWXUDO�RU�ZKLWH�ER[� WHVWLQJ��7ZR�WHFKQLTXHV�VXSSRUWHG�E\� ,3/�
WRROV�ZLOO�EH�HVSHFLDOO\�KHOSIXO�IRU�WKLV��
L�� 6LPXODWLRQ�IDFLOLWLHV��6WXEV�DQG�:UDSSLQJ��WR�DOORZ�FDOOV�WR�H[WHUQDO�VRIWZDUH�

XQLWV� WR� PLPLFNHG� E\� WKH� WHVW�� 7KLV� FDQ� EH� YHU\� XVHIXO� ZKHQ� WHVWLQJ� DQ�
LQFRPSOHWHO\�DYDLODEOH�XQLW�RI�FRGH��

LL�� 9DULRXV� WHFKQLTXHV� �H�J�� µ)ULHQGV¶� IRU� &���� IRU� DOORZLQJ� DFFHVV� WR� LQWHUQDO�
FRGH�HOHPHQWV�VXFK�DV�GDWD�RU�SULYDWH�PHWKRGV��

�
Para 8 talks about the different types of structural coverage. Most of these are directly 
supported by the IPL tools: 
• 6WDWHPHQW�FRYHUDJH��

R� 6XSSRUWHG��
• 'HFLVLRQ�%UDQFK�FRYHUDJH��

R� 6XSSRUWHG��
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• &RQGLWLRQ�DQG�0XOWL�&RQGLWLRQ�FRYHUDJH��
R� 6XSSRUWHG��

• /RRS�&RYHUDJH��
R� 6XSSRUWHG�DV�SDUW�RI�'HFLVLRQ�&RQGLWLRQ�FRYHUDJH��

• 3DWK�&RYHUDJH��
R� 7KH�,3/�WRROV��H[FHSW�&DQWDWD����RIIHU�D�YDULDQW�FDOOHG�3DWK�&KHFNLQJ��

• 'DWD�)ORZ�&RYHUDJH��
R� /LPLWHG� VXSSRUW� LV� DYDLODEOH� IRU� WKLV� DV� D� 6WDWLF� $QDO\VLV� DFWLYLW\� ZLWK�

&DQWDWD��
�
Para 9 talks about definition-based testing, also known as functional or black-box 
testing. These approaches are usually used at the integration test level, and are well 
supported by the IPL tools. The techniques mentioned in Para 10 (Normal Case, 
Output Forcing, Robustness, and Input Combinations) can all be used. 
 
Para 11 talks about the use of advanced techniques such as statistical software testing 
(SST) for measuring the reliability of a software component. There has been at least 
one significant piece of academic (Bristol University, 2001) work which used Cantata 
to investigate this subject, see http://www.cs.bris.ac.uk/Tools/Reports/Abstracts/2001-
kuball-0.html 
 
Para 12 talks about the need for re-testing during software changes. The essential 
requirement for regression testing is that all tests which form part of a regression suite 
should be automated and repeatable. In particular this means being able to be run all 
such tests without human intervention to the point where a definitive pass/fail result is 
given. The IPL tools are particularly good at this. 
 
Para 13 revisits the subject of the unit/integration/system levels of testing. IPL wholly 
endorses the main opinions offered: 
• Unit testing ensures that functionality not visible at systems level is examined by 

testing. 
R� It is much easier to do code verification of units with the code at the unit 

level, rather than trying to force unit tests during system verification. 
• Unit testing ensures that quality units are furnished for integration. 

R� Agreed. Integration testing should only be attempted with code units that 
have passed unit tests. 

• Integration level testing focuses on the transfer of data across internal and 
external interfaces. 

R� Yes, and well supported by IPL techniques such as Wrapping. 
 
Para 14 talks about the need for control measures such as traceability analysis to 
ensure ‘intended coverage is achieved’. In our opinion the achievement of intended 
coverage is more a matter for having appropriate QA controls, but traceability analysis 
is not a bad thing either. 
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Para 16 contains a lot of sound advice about the manner of validating tests, running 
them, and managing the output of test runs. All of these activities are well supported 
by the IPL tools. For example, test data validation should be carried out by reading the 
test scripts before the tests are run; test results include an objective Pass/Fail 
statement; and tests can easily be re-run to ensure that error resolution steps have 
really worked. 
 
Para 17 contains further advice on checking the ‘quality level’ of the software testing 
tools used in the code development process. This is answered more thoroughly in a 
following Section (4) of this paper. �
������0DLQWHQDQFH�DQG�6RIWZDUH�&KDQJHV��
7KLV� VHFWLRQ� GHVFULEHV� YDULRXV� WDVNV� WKDW� QHHG� WR� EH� XQGHUWDNHQ� IRU� D� VRXQG� VDIHW\�
EDVHG�DSSURDFK�WR�PDLQWDLQLQJ�H[LVWLQJ�FRGH��$PRQJVW�WKH�YDULRXV�UHFRPPHQGDWLRQV�
DUH� WKH� QHHG� IRU� DUFKLYLQJ� DOO� WHVW� GRFXPHQWDWLRQ�� GDWD� DQG� UHVXOWV�� 7KHVH� IRUP� WKH�
EDVLV�DJDLQVW�ZKLFK�QHZ�WHVWV�RQ�PRGLILHG�FRGH�FDQ�EH�FDUULHG�RXW��)DLOXUH�WR�KDYH�WKLV�
PDWHULDO� DYDLODEOH� µFDQ� VLJQLILFDQWO\� LQFUHDVH� WKH� OHYHO� RI� HIIRUW� DQG� H[SHQVH� RI�
UHYDOLGDWLQJ�WKH�VRIWZDUH�DIWHU�D�FKDQJH�LV�PDGH�¶�
�
7KH�,3/�WRROV�DUH�YHU\�VXLWDEOH�IRU�WKLV�DSSURDFK�DV�WHVW�GDWD�LV�UHDGDEOH�DQG�UHXVDEOH��
WKRXJK� LW�PXVW� EH� VWUHVVHG� WKDW� LW� LV� WKH� XVHUV¶� UHVSRQVLELOLW\� WR� HQVXUH� WKDW� LW� LV� DOO�
SURSHUO\� YHUVLRQ� DQG� FRQILJXUDWLRQ�PDQDJHG�� ZLWK� DSSURSULDWH� DUFKLYLQJ� SURFHGXUHV�
EHLQJ�IROORZHG�DW�DOO�WLPHV��
�
Section 6. Validation of Automated Process Equipment and Quality System 
Software. ����9DOLGDWLRQ�RI�2II�7KH�6KHOI�6RIWZDUH�DQG�$XWRPDWHG�(TXLSPHQW��
7KH� JXLGHOLQHV� UHFRPPHQG� DV� D� ILUVW� VWHS� WRZDUGV� JDLQLQJ� UHDVVXUDQFH� WKDW� RII�WKH�
VKHOI� VRIWZDUH� LV� VXLWDEOH� IRU� XVH� WKDW� GHYLFH� PDQXIDFWXUHUV� VKRXOG� FKHFN� RXW� WKH�
VXSSOLHU¶V� GHVLJQ� DQG� GHYHORSPHQW� PHWKRGRORJLHV�� :KHUH� WKLV� LV� QRW� SRVVLEOH� WKH�
PDQXIDFWXUHU�ZLOO�QHHG�WR�GR�KLV�RZQ�µEODFN�ER[�WHVWLQJ¶���
�
7KH�,3/�WRROV�FDQ�KHOS�ZLWK�WKLV�IRU�FKHFNLQJ�WKH�FRUUHFW�ZRUNLQJ�RI�VRIWZDUH�OLEUDULHV�
DQG�'//V��7KHVH�FRXOG�EH�GRQH�DV�VWDQGDORQH�WHVWV�RI�WKH�H[WHUQDO�FRGH��EXW�LW�ZRXOG�
EH� PRUH� FRPPRQ� KRZHYHU� WR� GR� VRPH� LQWHJUDWLRQ� WHVWLQJ�� SRVVLEO\� XVLQJ� WKH�
:UDSSLQJ�WHFKQLTXH��IRU�&�����

��� 7RRO�,QWHJULW\�DQG�'HYHORSPHQW�6WDQGDUGV�
,Q�6HFWLRQ�����RI�WKH�JXLGHOLQHV�LW�LV�VWDWHG�WKDW���$Q\�VRIWZDUH�XVHG�WR�DXWRPDWH«�DQ\�
SDUW� RI� WKH� TXDOLW\� V\VWHP�PXVW� EH� YDOLGDWHG� IRU� LWV� LQWHQGHG�XVH«7KLV� UHTXLUHPHQW�
DSSOLHV�WR�DQ\�VRIWZDUH�XVHG�WR�DXWRPDWH�GHYLFH«�WHVWLQJ«´�7KH�VDPH�SRLQW�LV�PDGH�
LQ�6HFWLRQ��������³6XFK�WRROV�VKRXOG�KDYH�D�GHJUHH�RI�TXDOLW\�QR�OHVV�WKDQ�WKH�VRIWZDUH�
SURGXFW�WKH\�DUH�XVHG�WR�GHYHORS�´���
�
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$�QXPEHU�RI�DUJXPHQWV�FDQ�EH�RIIHUHG�WR�MXVWLI\�WKH�XVH�RI�&DQWDWD�DQG�$GD7(67�LQ�D�
VDIHW\�UHODWHG� VRIWZDUH� SURMHFW�� 7KH� ILUVW� LV� WKDW� DOO� ,3/� WRROV� KDYH� EHHQ� GHYHORSHG�
DFFRUGLQJ�WR�WKH�,3/�4XDOLW\�0DQDJHPHQW�6\VWHP��406���ZKLFK�KDV�EHHQ�DFFUHGLWHG�
WR�,62������DQG�,62���������
�
6LQFH�WKHLU�UHOHDVH�WKH�&DQWDWD�DQG�$GD7(67�SURGXFWV�KDYH�VXFFHVVIXOO\�EHHQ�WKURXJK�
D� QXPEHU� RI� FXVWRPHU� DXGLWV�� SULQFLSDOO\� IRU� XVH� RQ� 57&$�'2����%� � SURMHFWV� DW�
/HYHO� $� �6DIHW\�&ULWLFDO��� 7KH� FXVWRPHUV� LQYROYHG� LQFOXGH� %RHLQJ� $LUFUDIW�� %$(�
6\VWHPV��5ROOV�5R\FH�$HUR(QJLQHV��6H[WDQW�$YLRQLTXH�DQG�8OWUD�(OHFWURQLFV��5HSRUWV�
RQ� WKHVH� DXGLWV� FDQ� EH� LQVSHFWHG� E\� DUUDQJHPHQW� ZLWK� ,3/�� &XVWRPHUV� DUH� DFWLYHO\�
HQFRXUDJHG� WR� FRQGXFW� WKHLU� RZQ� DXGLW� RI� WKH� WRROV�� ERWK� LQ�GHYHORSPHQW� DQG�XQGHU�
PDLQWHQDQFH���


