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7KH�6RIWZDUH�'HYHORSPHQW
3URFHVV����

7ZR�,QGXVWULDO�([DPSOHV

5HIHUHQFHV

� 0LFUR6RIW�6HFUHWV��&XVXPDQR��6HOE\��6LPRQ
	6FKXVWHU�,QF�������

� 2QWDULR�+\GUR¶V�([SHULHQFH�ZLWK�1HZ�0HWKRGV
IRU�(QJLQHHULQJ�6DIHW\�&ULWLFDO�6RIWZDUH��0�9LROD�
3URFHHGLQJV�6DIHFRPS�������,WDO\

7KH�0LFURVRIW�7ULDQJOH

• Decision making focuses on three of the dimensions of
quality in the end product:
• Functions supported
• Timing to Market
• Implementation defects remaining

• rapid development, daily builds, testing buddies
• evolving requirements, work from vision statement
• heavy reliance on testing, multiple testing strategies
• well established plans and schedules

&RPPRQ�3ULQFLSOHV

� PDQDJH�E\�PLOHVWRQHV
� VWDUW ZLWK PRVW GLIILFXOW WKLQJV ILUVW

� DVVXPH�FKDQJH�ZLOO�KDSSHQ
� GRQ¶W ZULWH FRPSOHWH VSHFLILFDWLRQ XS IURQW

� IRFXV�RQ�FXVWRPHU�SUREOHPV
� QRW RQ WHFKQRORJLHV RU SURFHVVHV

� EXLOG�LQ�EXIIHU�WLPH�IRU�XQIRUHVHHQ�GHOD\V
� OHW�SHRSOH�GR�RZQ�VFKHGXOHV

� RZQHUVKLS RI VFKHGXOHV

� KLUH�WKH�VPDUWHVW�SHRSOH
� EHVW VRIWZDUH SURJUDPPHUV PD\ ZULWH WHQ WR WZHQW\ WLPHV

PRUH FRGH LQ VDPH WLPH DV WKH OHDVW SURGXFWLYH PHPEHU RI

WHDP

� HVWDEOLVK�IXQFWLRQDO�VSHFLDOWLHV
� ZRUN LQ VPDOO WHDPV



$SSURDFK

� ³IL[´�SURMHFW�UHVRXUFHV
� QXPEHU�RI�SHRSOH
� DPRXQW�RI�WLPH

� VHW�LQWHQGHG�VKLS�GDWH
� GHILQH�PLOHVWRQHV�EDFNZDUGV�IURP�WDUJHW�VKLS
GDWH

� QR�VHSDUDWH�PDLQWHQDQFH�JURXS
� IL[HV�LQFOXGHG�LQ�QH[W�SURGXFW�UHOHDVH

� WKUHH�SKDVHV
� LWHUDWLYH�DSSURDFK
� PRUH�OLNH�D�³ULVN�GULYHQ´�LQFUHPHQWDO�VSLUDO�OLIH�F\FOH
� SODQQLQJ�SKDVH��GHYHORSPHQW�SKDVH��VWDELOL]DWLRQ
SKDVH

� XVHV�FRQFHSW�RI�EXIIHULQJ�WKURXJKRXW

0LFUR6RIW�,QFUHPHQWDO�%XLOG

3ODQQLQJ�3KDVH�������PRQWKV�

� PDUNHWLQJ��YLVLRQ�VWDWHPHQW��GHVLJQ�JRDOV
� LQLWLDO�VSHFLILFDWLRQ

� RQO\�SUHOLPLQDU\�RXWOLQH
� ���WR�����FKDQJHV�IURP�VWDUW�WR�HQG�RI�SURMHFW
� SURMHFW�PDQDJHUV�NHHS�LW�XS�WR�GDWH
� DQVZHUV�TXHVWLRQV�VXFK�DV

� :KDW LV WKH SRLQW RI WKLV IHDWXUH"

� :KDW GRHV WKH XVHU ZDQW WR XVH WKLV IHDWXUH IRU"

� SURMHFW�PDQDJHUV�GR�H[WHQVLYH�SURWRW\SLQJ
� ZLWK�9LVXDO�%DVLF
� IURP�XVHUV�YLHZSRLQW

'HYHORSPHQW�3KDVH�������PRQWKV�

� ��RU���PDMRU�PLOHVWRQH
UHOHDVHV
� SUHWHQG WKHVH ZLOO EH

VKLSSHG

� GHYHORSHUV�ZULWH�FRGH
� WHVWHUV�ZULWH�WHVW�VXLWHV
� XVHU�HGXFDWLRQ�VWDII�ZULWH
GUDIW�GRFXPHQWDWLRQ

� GHYHORSHUV�IL[�HUURUV
FRQWLQXRXVO\�DV�WHVWHUV
ILQG�WKHP

� ����RI�WRWDO�GHYHORSPHQW
SKDVH�LV�³EXIIHU´�WLPH

� ³YLVXDO�IUHH]H´
� PDMRU XVHU LQWHUIDFHV

IUR]HQ

� IRU EHQHILW RI XVHU

HGXFDWLRQ JURXS

� ³IHDWXUH�FRPSOHWH´
� IXOO\ IXQFWLRQDO
� WHVW VFHQDULRV FDQ UXQ

� VWLOO KDV EXJV DQG

SHUIRUPDQFH LVVXHV

� ³FRGH�FRPSOHWH´
� DOO IHDWXUHV ZRUN DV

GHVFULEHG LQ VSHFV DQG
XVHUV GRF

� SRLQW ZKHUH EXJ FRXQW

VKRXOG EH VWHDGLO\ GHFOLQLQJ



6WDELOL]DWLRQ�3KDVH������PRQWKV�

� ����RI�WRWDO�WLPH�LQ�SURMHFW
� H[WHQVLYH�WHVWLQJ�	�GHEXJJLQJ
� QR�QHZ�IHDWXUHV
� ³]HUR�EXJ�UHOHDVH´

� QR�PRUH�KLJK�VHYHULW\�EXJV�KDYH�EHHQ�IRXQG
� DOO�UHPDLQLQJ�EXJV�ZLOO�EH�IL[HG�LQ�QH[W�UHOHDVH

0LOHVWRQH��

� DIWHU�RQH�UHOHDVH�DQG�EHIRUH�RIILFLDO�VWDUW�RI�QH[W
GHYHORSPHQW�F\FOH

� GHYHORSHUV�DUH�UHVSRQVLEOH�IRU�PDNLQJ�WKHLU�RZQ
FRGH�ZRUN

� JR�WKURXJK�DQG�FOHDQ�XS�FRGH�WKDW�LVQ¶W�ULJKW
� VSHQG�DERXW�����RI�WLPH�UHGRLQJ�H[LVWLQJ
IHDWXUHV

'DLO\�%XLOG�3URFHVV����

� &KHFN�2XW
� SULYDWH�FRSLHV�RI�VRXUFH�FRGH
� IURP�FHQWUDOL]HG�PDVWHU�YHUVLRQ
� PXOWLSOH�GHYHORSHUV�FDQ�FKHFN�RXW�VDPH�FRGH�DW�VDPH
WLPH

� ,PSOHPHQW�)HDWXUH
� GHYHORSHU�LPSOHPHQWV�KLV�KHU�RZQ�FKDQJHV
� FRXOG�WDNH�D�IHZ�KRXUV�WR�VHYHUDO�GD\V

� %XLOG�3ULYDWH�5HOHDVH
� GHYHORSHU�EXLOGV�RZQ�SULYDWH�FRS\�RI�WKH�SURGXFW�ZLWK
QHZO\�LPSOHPHQWHG�IHDWXUHV

� 7HVW�3ULYDWH�5HOHDVH
� GHYHORSHU�WHVWV�RZQ�FRS\�RI�SURGXFW

'DLO\�%XLOG�3URFHVV����

� 6\QFK�&RGH�&KDQJHV
� FRPSDUH�SULYDWH�FRSLHV�RI�VRXUFH�ILOHV�EDFN�WR�PDVWHU
YHUVLRQ

� RWKHU�GHYHORSHUV�PD\�KDYH�PDGH�FKDQJHV�LQ�WKH
PHDQ�WLPH

� 0HUJH�&RGH�&KDQJHV
� XSGDWH�SULYDWH�FRSLHV�RI�VRXUFH�ILOHV�WR�LQFOXGH�DQ\
FKDQJHV�IURP�RWKHU�GHYHORSHUV

� %XLOG�3ULYDWH�5HOHDVH
� GHYHORSHU�EXLOGV�RZQ�FRS\�RI�SURGXFW�ZLWK�ERWK�RZQ
FKDQJHV�DQG�FKDQJHV�RI�RWKHU�GHYHORSHUV

� 7HVW�3ULYDWH�5HOHDVH
� WHVW�WR�PDNH�VXUH�QHZO\�LPSOHPHQWHG�FRGH�VWLOO�ZRUNV
ZLWK�RWKHUV¶�FKDQJHV



'DLO\�%XLOG�3URFHVV����

� ([HFXWH�4XLFN�7HVW
� GRQH RQ SULYDWH UHOHDVH
� KLJKO\ DXWRPDWHG

� PDNHV VXUH QHZ FKDQJHV

GR QRW LQWHUIHUH ZLWK EDVLF

IXQFWLRQDOLW\ RI SURGXFW
� GRHV QRW WHVW QHZ IHDWXUH

GLUHFWO\
� H�J�� TXLFN WHVW RQ (;&(/

WDNHV �� PLQXWHV

� DOVR FDOOHG VPRNH WHVW RU

UHJUHVVLRQ WHVW

� &KHFN�LQ
� GHYHORSHU RIILFLDOO\ FKHFNV

KLV SULYDWH FRSLHV LQWR WKH
PDVWHU YHUVLRQ

� KDV WR V\QFK DQG PHUJH

DJDLQ LQ FDVH RI IXUWKHU

FKDQJHV

� LI FRQIOLFWV� PD\ KDYH WR

ZLWKGUDZ FKDQJHV

� GHDGOLQH IRU FKHFN LQ

� IRU (;&(/� �30

'DLO\�%XLOG�3URFHVV����

� *HQHUDWH�'DLO\�%XLOG
� DIWHU�FKHFN�LQ�GHDGOLQH
� EXLOG�PDVWHU�JHQHUDWHV�FRPSOHWH�EXLOG�RI�SURGXFW
IURP�PDVWHU�YHUVLRQ
� FDOOHG ³GDLO\ EXLOG´

� DIWHU VXFFHVVIXO EXLOG

� H[HFXWHV VHULHV RI DXWRPDWHG WHVWV

� DVVXUHV EDVLF IXQFWLRQDOLW\ ZRUNV FRUUHFWO\

� PDNHV GDLO\ EXLOG DYDLODEOH WR DOO SURMHFW VWDII

7HVWLQJ����

� TXLFN�WHVWV�RQ�GDLO\�EXLOG
� GHYHORSHUV�FUHDWH�GHEXJ�YHUVLRQV

� XVXDOO\�WR�YLHZ�LQWHUQDO�GDWD�VWUXFWXUHV
� LPSURYH�PHPRU\�XVDJH�DQG�H[HFXWLRQ�VSHHG

� XVH�DVVHUWLRQV��³LI�WKHQ´�WHVWV
� ZKHQ�PDNLQJ�DVVXPSWLRQV�DERXW�GDWD�VWRUHG
HOVHZKHUH�LQ�SURJUDP

� LQVWUXPHQWDWLRQ�IRU�XVHU�WHVWLQJ
� FDSWXUHV�FRPPDQGV�XVHUV�VHOHFW
� FDSWXUHV�FRUUHVSRQGLQJ�VRXUFH�FRGH�VWDWHPHQWV�WKDW
JHW�H[HFXWHG

� XVDELOLW\�WHVWLQJ
� ODE�ZLWK�³SHRSOH�RII�WKH�VWUHHW´
� XVHU�LQWHUIDFHV�WHVWHG

7HVWLQJ����

� ZHHNO\�WHVW�UHOHDVHV
� WR�WHVWLQJ�JURXS�IRU�WKRURXJK�WHVWLQJ
� XVH�KLJKO\�VWUXFWXUHG�VFULSWV
� ³JXHUULOOD´��JRULOOD"��WHVWLQJ

� WU\ WR EUHDN WKH SURGXFW

� WHVWLQJ�EXGGLHV
� ZRUN�VLGH�E\�VLGH�ZLWK�GHYHORSHUV
� GHYHORSHU�VKDUHV�SULYDWH�UHOHDVH�ZLWK�KLV�WHVWLQJ
EXGG\

� GR�SULYDWH�UHOHDVH�WHVWLQJ�EHIRUH�FRGH�JRHV�WR�GDLO\
EXLOG

� RWKHUV
� SHUIRUPDQFH�WHVWLQJ
� LQWHUQDO�XVDJH
� EHWD�WHVWLQJ



)LQDO�1RWHV
� OLWWOH�DUFKLWHFWXUDO�GRFXPHQWDWLRQ

� VRXUFH�FRGH�LV�RQH�PDLQ�GRFXPHQW
� WU\�WR�NHHS�FRGH�DV�VLPSOH�DV�SRVVLEOH
� FRPSDUWLPHQWDOL]H�FRGH

� YHU\�OLWWOH�FRGH�FRPPHQWV
� XVHV�³+XQJDULDQ´�UXOHV�IRU�YDULDEOH�QDPLQJ

� (�J�� SV]1DPH PHDQV SRLQWHU WR ]HUR WHUPLQDWHG VWULQJ

� KDOI�OLIH�RI�VRXUFH�FRGH�LV�DV�OLWWOH�DV����PRQWKV

� &XVXPDQR�	�6HOE\�UHFRPPHQG
� PRUH�XVH�RI�PHWULFV

� GR XVH EXJ FRXQWV

� GHVLJQ�DQG�FRGH�UHYLHZV
� LQWHQVLYH FRGH LQVSHFWLRQV

� GHWHFW DQG IL[ SUREOHPV EHIRUH LQFRUSRUDWHG LQWR SURGXFW

� UHILQH SURGXFW DUFKLWHFWXUH

� HGXFDWH MXQLRU GHYHORSHUV

6DIHW\�&ULWLFDO�6RIWZDUH��
%DFNJURXQG

� �����'DUOLQJWRQ�1XFOHDU�*HQHUDWLQJ�6WDWLRQ
EURXJKW�RQ�OLQH
� ILUVW�WLPH�WULS�GHFLVLRQ�ORJLF�LQ�UHDFWRU�VDIHW\
VKXWGRZQ�V\VWHP��6'6��HQWLUHO\�VRIWZDUH

� UHJXODWRU�UHTXLUHG�WKDW�VRIWZDUH�EH�YHULILHG�EHIRUH
SXW�LQWR�XVH

� VRIWZDUH�DOUHDG\�ZULWWHQ
� WZR LQGHSHQGHQW V\VWHPV �SK\VLFDO DQG ORJLFDO� WR VKXW GRZQ

WKH UHDFWRU

� VKXWRII URGV

� SRLVRQ LQMHFWLRQ

� GHVLJQHG VHSDUDWHO\ WR UHGXFH FRPPRQ PRGH HUURUV

� ���� OLQHV RI )2575$1

� ����� OLQHV RI 3$6&$/

%DFNJURXQG����

� 'DYLG�3DUQDV�KLUHG�E\�UHJXODWRU�WR�DGYLVH�RQ
SURFHVV

� SURFHGXUH�EDVHG�RQ�3DUQDV�7DEOHV
� IRUPDO�YHULILFDWLRQ
� UHQGHUHG�FRGH�LQWR�WDEXODU�IRUPDW
� UHQGHUHG�UHTXLUHPHQWV�LQWR�WDEXODU�IRUPDW
� SURRIV�WR�VKRZ�FRGH�DQG�UHTXLUHPHQWV�WKH�VDPH
� WRRN�DERXW���\HDU�WR�FRPSOHWH

� DERXW �� SHRSOH LQYROYHG RQ )2575$1 VLGH

� DOORZHG�VRIWZDUH�WR�JR�LQWR�SURGXFWLRQ
� DJUHHG�WR�UHGHVLJQ�DQG�UHZULWH�VRIWZDUH
� KDG�WR�HVWDEOLVK�VWDQGDUGV�DQG�ULJRURXV�SURFHVV

6DIHW\�&ULWLFDO�6RIWZDUH�3URFHVV



)HDWXUHV�RI�WKLV�3URFHVV����

� XVHV�VWHS�ZLVH�UHILQHPHQW
� DW�HDFK�OHYHO��DGGLWLRQDO�DQG�PRUH�VSHFLILF
UHTXLUHPHQWV�LQFOXGHG�WR�VDWLVI\�PRUH�DEVWUDFW
UHTXLUHPHQWV�LGHQWLILHG�LQ�SUHFHGLQJ�OHYHO

� 'HVLJQ�,QSXW�'RFXPHQW��','�
� FROOHFWLRQ�RI�VSHFLILFDWLRQV�IHG�LQWR�6(�SURFHVV
� HJ��GLJLWDO�GHVLJQ�GHVFULSWLRQ��KDUGZDUH�UHIHUHQFH
PDQXDOV��KXPDQ�PDFKLQH�LQWHUIDFH�UHTXLUHPHQWV�
SHUIRUPDQFH�UHTXLUHPHQWV��PDLQWHQDQFH
UHTXLUHPHQWV��DSSOLFDELOLW\�RI�VWDQGDUGV�DQG�FRGHV

� IRUPDO�VSHFLILFDWLRQ��656��6''�
� EHKDYLRXU�RI�VRIWZDUH�GHVFULEHG�XVLQJ�PDWKHPDWLFDO
IXQFWLRQV�LQ�D�QRWDWLRQ�ZLWK�ZHOO�GHILQHG�V\QWD[�DQG
VHPDQWLFV

)HDWXUHV�RI�WKLV�3URFHVV����

� UHYLHZ�DQG�YHULILFDWLRQ
� RXWSXWV�IURP�HDFK�SURFHVV�PXVW�FRPSO\�ZLWK�LQSXWV
WR�WKDW�SURFHVV

� RXWSXWV�ZULWWHQ�XVLQJ�PDWKHPDWLFDO�IXQFWLRQV�PXVW�EH
V\VWHPDWLFDOO\�YHULILHG�DJDLQVW�LQSXWV�XVLQJ
PDWKHPDWLFDO�YHULILFDWLRQ�WHFKQLTXHV

� PDQXDO�UHYLHZV�DJDLQVW�VWDQGDUGV��FKHFNOLVWV

� UHOLDELOLW\�WHVWLQJ
� XVHV�VWDWLVWLFDOO\�YDOLG�UDQGRP�WHVWLQJ

� VRIWZDUH�KD]DUG�DQDO\VLV
� DQDO\VHV�SHUIRUPHG�WR�LGHQWLI\�DQG�HYDOXDWH�SRWHQWLDO
XQVDIH�IDLOXUHV�LQ�WKH�FRPSXWHU�V\VWHP�DQG�LQ�WKH
VRIWZDUH�FRPSRQHQW�RI�WKH�V\VWHP

� HOLPLQDWH�RU�DVVLVW�LQ�UHGXFWLRQ�RI�ULVNV�WR�DQ
DFFHSWDEOH�OHYHO

([SHULHQFH�ZLWK�WKH�3URFHVV����

� WULDO�XVH�RI�SURFHVV
� PLFURSURFHVVRU�EDVHG�GLJLWDO�WULS�PHWHU�IRU�3LFNHULQJ�%
1*6
� WHPSHUDWXUH GHWHFWRUV VHQG FXUUHQW EDFN WR WULS PHWHU

� WULS DFWLRQ LQLWLDWHG LI VLJQDO H[FHHGV VHWSRLQW

� �����OLQHV�RI�&�FRGH
� ����RI�HQWLUH�GHYHORSPHQW�FRVW�ZDV�LQ�WZR�IRUPDO
YHULILFDWLRQV

� ����RI�HQWLUH�GHYHORSPHQW�FRVW�ZDV�LQ�IRXU�OHYHOV�RI
WHVWLQJ

� ���RI�HQWLUH�GHYHORSPHQW�FRVW�ZDV�ZULWLQJ�WKH�FRGH

([SHULHQFH�ZLWK�WKH�3URFHVV����

� 6'6�UHZULWH
� QHZ�VRIWZDUH�LQVWDOOHG�LQ�WKH�ILHOG

� VWDUWHG )HEUXDU\ ����� HQGHG 'HFHPEHU ����

� ��\HDU�SURMHFW
� NHSW�H[LVWLQJ�KDUGZDUH
� UHGHYHORSHG�VRIWZDUH�DFFRUGLQJ�WR�VWHS�ZLVH
UHILQHPHQW�DQG�LQIRUPDWLRQ�KLGLQJ

� DERXW����WR����SHRSOH�RYHUDOO�RQ�SURMHFW
� ODUJHVW JURXS ZDV IRUPDO YHULILFDWLRQ JURXS DW �� SHRSOH

� KDYH�VRPH�WRRO�VXSSRUW
� SURWRW\SH YHULILFDWLRQ V\VWHP �396� �WKHRUHP SURYHU� IURP

6WDQIRUG 5HVHDUFK

� RWKHU LQ�KRXVH WRROV IRU IRUPDWWLQJ DQG FRQVLVWHQF\ FKHFNLQJ

� LQSXW WR RQH WRRO KDG WR EH SURGXFHG E\ KDQG

� ��� SDJHV ZLWK ZRUG SURFHVVRU



6WUHQJWKV
� IRUPDO�WDEXODU�QRWDWLRQ

� SURYLGHV�IRU�PRUH�FRPSOHWH�VSHFLILFDWLRQV
� HUURUV�HOLPLQDWHG�HDUOLHU�LQ�OLIHF\FOH
� IDFLOLWDWHV�IRUPDO�YHULILFDWLRQ
� SUHFLVH�VSHFLILFDWLRQV�OHDGV�WR�FRGH�ZLWK�IHZ�HUURUV

� LQIRUPDWLRQ�KLGLQJ�GHVLJQ�WHFKQLTXH
� OHVVHQV�LPSDFW�RI�FKDQJHV

� KD]DUG�DQDO\VLV�SURYLGHV�FRQILGHQFH�LQ�VDIHW\
REMHFWLYHV�RI�VRIWZDUH

� 656�DQG�6''�XVHG�WR�JHQHUDWH�WHVW�FDVHV
� DFKLHYHG�NQRZQ�WHVW�FRYHUDJH

� YDOLGDWLRQ�WHVWV�XVLQJ�','
� GRQH�E\�LQGLYLGXDO�RXWVLGH�GHYHORSPHQW�SURFHVV
� LGHQWLILHG�SUREOHPV�ERWK�GXULQJ�WHVW�FDVH�FUHDWLRQ�DQG
GXULQJ�WHVWLQJ

:HDNQHVVHV

� IRUPDO�WDEXODU�QRWDWLRQ
� H[SUHVVLQJ�WLPLQJ�UHTXLUHPHQWV
� IRUPDOL]HG�UHTXLUHPHQWV�WRR�HDUO\�OHDGLQJ�WR�FRVWO\�UHZRUN
� GLIILFXOW�WR�UHQGHU�FRGH�LQWR�WKLV�QRWDWLRQ

� GRQH PDQXDOO\ DQG VXEMHFW WR HUURU

� ODFN�RI�WRRO�VXSSRUW
� LQ�SDUWLFXODU��FRGH�UHYLHZ�PDQXDOO\�LQWHQVLYH

� FKHFNOLVW ZLWK ��� TXHVWLRQV

� IRU�FUHDWLQJ�DQG�YHULI\LQJ�WHVW�FDVHV

� LQIRUPDWLRQ�KLGLQJ�GHVLJQ�WHFKQLTXH
� VXEMHFWLYH�LQ�QDWXUH�	�ELDVHG�E\�LQGLYLGXDO¶V
H[SHULHQFH��EDFNJURXQG��NQRZOHGJH

� KDG�WR�EDFN�RII�RQ�LQIRUPDWLRQ�KLGLQJ�GHVLJQ�WR�JHW
QHFHVVDU\�SHUIRUPDQFH

� KD]DUG�DQDO\VLV�GRQH�WRR�ODWH�LQ�GHVLJQ�F\FOH
� FKDQJHV�PD\�KDYH�WR�EH�GRQH�EDFN�DW�6''�RU�656

� WHVWLQJ�GLG�QRW�ILQG�DQ\�IXQFWLRQDOLW\�HUURUV�QRW
DOUHDG\�LGHQWLILHG�WKURXJK�RWKHU�YHULILFDWLRQ
SURFHVVHV

:HDNQHVVHV

(/(&����

2YHUYLHZ�RI�7HVWLQJ

DGDSWHG IURP OHFWXUHV E\ 'U� 7HUU\ 6KHSDUG

5R\DO 0LOLWDU\ &ROOHJH RI &DQDGD

(OHFWULFDO DQG &RPSXWHU (QJLQHHULQJ



7HVWLQJ�LV�+DUG�

� KLWV�EXGJHW�DQG�VFKHGXOH�OLPLWV
� PD\�LQFOXGH�KHDY\�GHEXJJLQJ

� PD\�HYHQ�LQFOXGH�SURGXFW��UH��GHYHORSPHQW

� EXJV�VOLS�WKURXJK�WR�FXVWRPHUV
� XVHU�H[HFXWHV�XQWHVWHG�FRGH
� RUGHU�LQ�ZKLFK�VWDWHPHQWV�DUH�H[HFXWHG�LQ�DFWXDO
XVH�GLIIHU�IURP�WKDW�LQ�WHVWLQJ

� XVHU�DSSOLHV�FRPELQDWLRQ�RI�XQWHVWHG�LQSXW�YDOXHV
� XVHU¶V�RSHUDWLQJ�HQYLURQPHQW�LV�QHYHU�WHVWHG

6NLOOV�RI�D�7HVWHU

� 1RW�DOO�WHVWHUV�DUH�GHYHORSHUV
� H�J��WHVWHUV�DW�&RUHO�ZKR�DUH�SKRWRJUDSKHUV��&RUHO
'UDZ�WHVWLQJ�

� H�J��WHVWLQJ�EXGGLHV�DW�0LFURVRIW
� WHVWHUV�ZKR�DUH�GHYHORSHUV�PXVW�KDYH

� DELOLW\ WR VHOHFW JRRG WHVW FDVHV

� DELOLW\ WR ZLWKVWDQG WKH PRVW VHYHUH GHDGOLQH DQG UHVRXUFH

SUHVVXUHV

� DELOLW\ WR RUJDQL]H DQG DQDO\]H ODUJH YROXPHV RI GDWD

� DELOLW\ WR VRUW RXW FRPSOH[ YHUVLRQ FRQWURO LVVXHV

� SOXV WKH DELOLWLHV RI D GHYHORSHU

� URDGPDS IRU VRIWZDUH WHVW HQJLQHHULQJ�

KWWS���ZZZ�VGPDJD]LQH�FRP�DUWLFOHV���������������E�����E�KWP

5RDGPDS�IRU�6RIWZDUH�7HVW
(QJLQHHULQJ

� 6RIWZDUH HQJLQHHULQJ VNLOOV
� XQGHUVWDQGLQJ WKH UXOHV RI

VRIWZDUH HQJLQHHULQJ

� FRPSXWHU SURJUDPPLQJ

� RSHUDWLQJ V\VWHP OHYHO

NQRZOHGJH

� FRPPXQLFDWLRQ VNLOOV

� RUJDQL]DWLRQDO VNLOOV

� KDQGV�RQ H[SHULHQFH

� DWWLWXGH

� GHVWUXFWLYH FUHDWLYLW\

� GHWHFWLYH VNLOOV

� XQGHUVWDQGLQJ WKH SURGXFW

DV WKH VXP RI LWV SDUWV

� DSSUHFLDWLQJ WKH FXVWRPHU¶V

SHUVSHFWLYH

� UHTXLUHPHQWV FKDQJH

� VNHSWLFDO EXW QRW KRVWLOH

DWWLWXGH

� DELOLW\ WR EH WKH EHDUHU RI

EDG QHZV DQG UHPDLQ

REMHFWLYH

� DQ HDJHUQHVV WR HPEUDFH

QHZ WHFKQRORJLHV

7HVWLQJ�2YHUYLHZ�7RSLFV

� 'HILQLWLRQV�RI�7HVWLQJ
� 3XUSRVHV�RI�7HVWLQJ
� 7HVWLQJ�$SSDUDWXV
� 6WDJHV�RI�7HVWLQJ
� .LQGV�RI�7HVWLQJ
� 7HVWLQJ�3URFHVV

� VWUDWHJLHV�IRU�VHOHFWLQJ�WHVW
FDVHV
� FRQWUROOLQJ FRPELQDWRULDO

H[SORVLRQ

� WHVW DGHTXDF\

� WHVW�DXWRPDWLRQ
� DXWRPDWLRQ RI WHVW H[HFXWLRQ

� DXWRPDWLF JHQHUDWLRQ RI WHVWV

� DXWRPDWLF DQDO\VLV RI WHVW UHVXOWV

� FRPSDULVRQV ZLWK H[SHFWHG

UHVXOWV

� GHWHUPLQDWLRQ RI WHVW FRYHUDJH



'HILQLWLRQV�RI�7HVWLQJ����

� 0\HUV��*OHQIRUG�-���7KH�$UW�RI�6RIWZDUH
7HVWLQJ��:LOH\������
� ³7KH�3URFHVV�RI�H[HFXWLQJ�D�SURJUDP�ZLWK�WKH
LQWHQW�RI�ILQGLQJ�HUURUV´

� +HW]HO��%LOO��$�&RPSOHWH�*XLGH�WR�6RIWZDUH
7HVWLQJ��4('�,QIRUPDWLRQ�6FLHQFHV�,QF�������
� �7HVWLQJ�LV�DQ\�DFWLYLW\�DLPHG�DW�HYDOXDWLQJ�DQ
DWWULEXWH�RU�FDSDELOLW\�RI�D�SURJUDP�RU�V\VWHP�DQG
GHWHUPLQLQJ�WKDW�LW�PHHWV�LWV�UHTXLUHG�UHVXOWV��

'HILQLWLRQV�RI�7HVWLQJ����

� ,(((�6WDQGDUG������������
� ³7KH�SURFHVV�RI�RSHUDWLQJ�D�V\VWHP�RU�FRPSRQHQW
XQGHU�VSHFLILHG�FRQGLWLRQV��REVHUYLQJ�RU�UHFRUGLQJ
WKH�UHVXOWV��DQG�PDNLQJ�DQ�HYDOXDWLRQ�RI�VRPH
DVSHFW�RI�WKH�V\VWHP�RU�FRPSRQHQW´

� ,(((�6WDQGDUG���������
� ³7KH�SURFHVV�RI�DQDO\]LQJ�D�VRIWZDUH�LWHP�WR
GHWHFW�WKH�GLIIHUHQFHV�EHWZHHQ�H[LVWLQJ�DQG
UHTXLUHG�FRQGLWLRQV��WKDW�LV���EXJV��DQG�WR�HYDOXDWH
WKH�IHDWXUHV�RI�WKH�VRIWZDUH�LWHPV´

6HFRQGDU\�'HILQLWLRQV

� PLVWDNH��GHIHFW��HUURU��IDXOW��IDLOXUH��EXJ
� GHIHFW

� LVVXH IRXQG LQ WKH SURGXFW E\ LQVSHFWLRQ

� IDLOXUH��IDXOW
� GLVFUHSDQF\ GHWHFWHG E\ WHVWLQJ RU XVH

� 6WDWLF�$QDO\VLV���H�J��SURRI�RI�FRUUHFWQHVV�
VW\OH�FKHFNLQJ

� '\QDPLF�$QDO\VLV���JHQHUDOO\�UHTXLUHV
H[HFXWLRQ�RI�WKH�FRGH��EXW�PD\�QRW���HJ�
UHDFKDELOLW\�DQDO\VLV��GHDG�FRGH��FKHFNV�IRU
PHPRU\�OHDNV�LQ�&��

3XUSRVHV�RI�7HVWLQJ

� 7R ILQG EXJV � LQFOXGLQJ EXJV LQ WKH WHVWV�

� 7R VKRZ FRUUHFWQHVV� LQ WKH FRQWH[W RI IRUPDO WHFKQLTXHV

VXSSRUWHG E\ WHVWLQJ

� 7R HVWLPDWH UHOLDELOLW\ LQ XVH E\ WUDFNLQJ WKH H[HFXWLRQ WLPH

LQWHUYDO EHWZHHQ IDLOXUHV

� 7R HVWLPDWH GHIHFWV UHPDLQLQJ E\ WUDFNLQJ WKH GHIHFWV IRXQG SHU

SHUVRQ�KRXU RI WHVWLQJ DQG GHEXJJLQJ WLPH

� 7R GHFLGH RQ ZKHQ WR UHOHDVH� H�J� E\ GHFLGLQJ WKDW WKH

UHPDLQLQJ NQRZQ GHIHFWV DUH DFFHSWDEOH LQ WKH WDUJHW PDUNHW

� 7R OHDUQ ZKHUH SURFHVV SUREOHPV DUH E\ FODVVLI\LQJ DQG

FRXQWLQJ GHIHFWV IRXQG



7HVWLQJ�$SSDUDWXV

� 7HVW�3ODQV��7HVW�&DVHV��7HVW�6XLWHV
� 6WXEV
� +DUQHVVHV
� 'ULYHUV
� 2UDFOHV
� *HQHUDWRUV
� 2SHUDWLRQDO�3URILOHV

6WDJHV�RI�7HVWLQJ����

� 5HTXLUHPHQWV�DQG�'HVLJQ�WHVWLQJ
� %DVLV� RI� RSHUDWLRQDO� DSSURDFK�� H[HFXWDEOH
UHTXLUHPHQWV�DQG�GHVLJQ

� 8QLW�0RGXOH�7HVWLQJ
� 8VHU�,QWHUIDFH�WHVWLQJ

� 2IWHQ�GRQH�DW�SURWRW\SLQJ�VWDJH

� &RPSRQHQW�VXEV\VWHP�7HVWLQJ

6WDJHV�RI�7HVWLQJ����

� ,QWHJUDWLRQ�7HVWLQJ
� ,QFUHPHQWDO�7HVWLQJ��WKH�XVXDO�YHUVLRQ�RI� LQWHJUDWLRQ
WHVWLQJ�

� 'DLO\�EXLOGV�DQG�6DQLW\�WHVWLQJ��VPRNH�WHVWLQJ
� )XQFWLRQDO�7HVWLQJ
� $OSKD�DQG�%HWD�7HVWLQJ

6WDJHV�RI�7HVWLQJ����

� 6\VWHP�7HVWLQJ
� 3HUIRUPDQFH�DQG�/RDG�6WUHVV�7HVWLQJ
� 8VDELOLW\�7HVWLQJ��EXW�WKLV� LV�D� ODWH�VWDJH�WR�EH�GRLQJ
LW�

� $FFHSWDQFH�7HVWLQJ
� ,QVWDOODWLRQ�&RPSDWLELOLW\�7HVWLQJ
� 3ODWIRUP�&RQILJXUDWLRQ�3RUW�WHVWLQJ



6WDJHV�RI�7HVWLQJ����

� ,QWHJULW\�DQG�5HOHDVH�WHVWLQJ
� GRFXPHQWDWLRQ FRQVLVWHQW ZLWK SURGXFW

� PHGLD QRW LQIHFWHG ZLWK YLUXVHV

� LQWHQGHG YHUVLRQ LV ZKDW LV DFWXDOO\ UHOHDVHG����

� 5HOLDELOLW\�&HUWLILFDWLRQ�7HVWLQJ
� HVWLPDWHV 077) �PHDQ WLPH WR IDLOXUH� ZLWK UHIHUHQFH WR

RSHUDWLRQDO SURILOHV

� VRPHWLPHV IRU FHUWLILFDWLRQ RI FRQIRUPDQFH WR D VWDQGDUG

� H�J� $&9& �$GD�� ,62 SURWRFRO WHVW VXLWHV

� 6HFXULW\�)DXOW�7ROHUDQFH�5HFRYHU\�WHVWLQJ
� 5HJUHVVLRQ�7HVWLQJ

.LQGV�RI�7HVWLQJ��VRPH�GHWDLOV��
MXVW�D�VDPSOH�

� %ODFN�%R[�&OHDU�%R[
� $SSURDFKHV�WR�,QWHJUDWLRQ�7HVWLQJ
� $VSHFWV�RI�V\VWHP�WHVWLQJ
� 5HJUHVVLRQ�7HVWLQJ�,VVXHV
� $FFHSWDQFH�7HVWLQJ�,VVXHV

%ODFN�%R[��)XQFWLRQDO�7HVWLQJ

� ,GHDO�� &RQWUROOHG� DXWRPDWHG� JHQHUDWLRQ� RI� WHVW
FDVHV� DQG� H[SHFWHG� UHVXOWV� IURP� VSHFLILFDWLRQV�
DQG�DXWRPDWHG�H[HFXWLRQ

� ,Q�SUDFWLFH��VSHFLILFDWLRQV�DUH�SRRU
� PXVW�WKHUHIRUH�VHOHFW�WHVW�FDVHV�PDQXDOO\

� LQ WKH ZRUVW FDVH� IURP WKH FRGH �ZKLWH ER[ ELDV�

� PXVW�FDOFXODWH�H[SHFWHG�UHVXOWV�E\�KDQG
� FDQ�VWLOO�XVH�DXWRPDWHG�H[HFXWLRQ

&OHDU�%R[��6WUXFWXUDO�7HVWLQJ

� 1RW� D� JRRG� EDVLV� IRU� VHOHFWLQJ� WHVW� FDVHV� LQ
JHQHUDO
� FRGHU�PD\�QRW�VHH�QHHGHG�WHVWV
� PD\�OHDG�WR�IRFXV�RQ�OHVV�LPSRUWDQW�SDUWV
� LQWULQVLFDOO\�OHDGV�WR�LQFRPSOHWH�WHVWLQJ

� PD\�EH�XVHIXO�WR�JXLGH�VRPH�WHVWLQJ
� 8VHIXO�IRU�DVVHVVLQJ�WHVW�FRYHUDJH

� H�J��6WDWHPHQW��%UDQFK��DQG�3DWK�&RYHUDJH



&OHDU�%R[��6WUXFWXUDO�&RYHUDJH

 void tst(int x)
 {
 if (x>0)

 pos = pos+1;
 if (x%2==0)

 even = even+1;
 return;
 }

� 6WDWHPHQW�&RYHUDJH��WVW���
� %UDQFK��&RYHUDJH��WVW�����WVW���
� 3DWK��&RYHUDJH��WVW�����WVW�����WVW����WVW���

&OHDU�%R[��'DWD�)ORZ�7HVWLQJ

� H[HUFLVH��LQ�RUGHU�RI�ZHDNHVW�WR�VWURQJHVW�WHVWLQJ�
� DOO�LQSXW�DQG�RXWSXW�YDULDEOHV
� ERWK�WUXWK�YDOXHV�RI�DOO�SUHGLFDWHV
� DOO�GHILQLWLRQV�RI�YDULDEOHV��HJ�YDULDEOHV�RQ�/+6�RI
DVVLJQPHQWV�

� DOO�XVHV�RI�YDULDEOHV�WKDW�DUH�GHILQHG
� DOO�ORRSV

� UHDO� WLPH� VRIWZDUH� JHQHUDOO\� UXQV� LQVLGH� DQ
LQILQLWH�ORRS
� QHHG�WR�FDUHIXOO\�GHILQH�ZKDW�\RX�PHDQ�E\�SDWK�RU
ORRS�FRYHUDJH

8VXDOO\�QHHG�PL[HG�FOHDU�EODFN
ER[�WHVWLQJ

� 8QLW�WHVWLQJ�
� GXDO�EODFN�ER[�FOHDU�ER[�DSSURDFK
� OHYHO�RI�VPDOOHVW�JUDQXODULW\��ZDQW�WR�ORRN�DW�FRGH

� $ERYH�XQLW�WHVWLQJ��OHYHO��JUD\�ER[
� DZDUHQHVV�RI�VWUXFWXUH��EXW�QRW�DOO�GHWDLOV�

� 6\VWHP�WHVWLQJ��SULPDULO\�EODFN�ER[

,QWHJUDWLRQ�7HVWLQJ����

� 7HVWV�XVHV�EHWZHHQ�PRGXOHV���VRXUFH�RI����
RI�DOO�HUURUV�LQ�FRGH�

� ,QFUHPHQWDO��7RS�'RZQ�YV��%RWWRP�8S
� VWDUW�ZLWK�WHVWHG�PRGXOHV�LQ�HLWKHU�FDVH
� SODQQLQJ�RI�LQFUHPHQWV�VWDUWV�HDUO\

� VKRXOG UHYROYH DURXQG XVHV KLHUDUFK\

� WRS�GRZQ�UHTXLUHV�VWXEV
� ERWWRP�XS�UHTXLUHV�GULYHUV
� 
VDQGZLFK
�YDULDQWV�H[LVW



,QWHJUDWLRQ�7HVWLQJ����

� %LJ�%DQJ��6\VWHP�WHVWLQJ�RQO\�
� JHQHUDOO\�OHDVW�HIIHFWLYH
� DYRLG�WKLV

� ,QWHJUDWLRQ� WHVWLQJ� LV� IROORZHG� E\� IXQFWLRQDO
�FRPSRQHQW�VXEV\VWHP�V\VWHP��WHVWLQJ
� YHULI\�WKDW�DOO�UHTXLUHG�IXQFWLRQDOLW\�LV�SUHVHQW�DQG
FRUUHFW

� 5HDO�6\VWHP�,�2�FDQ�EH�D�SUREOHP
� QHHG� WR� IROORZ� LQWHJUDWLRQ� DQG� IXQFWLRQDO� WHVWLQJ
E\�V\VWHP�WHVWLQJ

$VSHFWV�RI�6\VWHP�7HVWLQJ

� 7LPLQJ��/RDG��3HUIRUPDQFH�DQG�6WUHVV�7HVWLQJ
� 8VDELOLW\�7HVWLQJ
� 6HFXULW\�7HVWLQJ
� 6WRUDJH�WHVWLQJ
� &RQYHUVLRQ�WHVWLQJ
� 6HUYLFHDELOLW\�WHVWLQJ
� 3URFHGXUH�DQG�GRFXPHQW�WHVWLQJ

� H�J� XVHU PDQXDOV

� 5HFRYHU\�WHVWLQJ
� +DUGZDUH�FRQILJXUDWLRQ�WHVWLQJ

5HJUHVVLRQ�7HVWLQJ�,VVXHV

� 1HHG WR XSGDWH WHVW SODQ� WHVW FDVHV�
� ([LVWLQJ WHVW FDVHV PD\ EH UHXVDEOH� UHWHVWDEOH� RU REVROHWH

� 7KHUH LV D WUDGH�RII EHWZHHQ SRVVLEOH UHGXQGDQW WHVWLQJ FRVWV DQG WKH FRVWV

RI GHFLGLQJ ZKLFK WHVW UHVXOWV FDQ EH UHXVHG DQG ZKLFK WHVW FDVHV FDQ EH

UHUXQ�

� 6RPH WHVW FDVHV PD\ QHHG WR EH GURSSHG

� QHZ WHVW FDVHV PD\ EH QHHGHG

� � W\SHV RI UHJUHVVLRQ WHVWLQJ
� SURJUHVVLYH �VSHFLILFDWLRQ KDV FKDQJHG�

� FRUUHFWLYH �VSHFLILFDWLRQ LV XQFKDQJHG��

� FRUUHFWLYH PRGLILFDWLRQV PD\ UHTXLUH SURJUHVVLYH UHJUHVVLRQ WHVWLQJ LI

WKH RULJLQDO VSHFLILFDWLRQV ZHUH LQ HUURU

� 9HUVLRQ FRQWURO LV D PDMRU LVVXH

� QHHGHG RQ HYHU\WKLQJ� FRGH� WHVW VXLWHV� GDWD� GRFXPHQWDWLRQ� OHYHO RI

RSHUDWLQJ V\VWHP� FRPSLOHU� OLQNHU� SRVVLEO\ KDUGZDUH LI FKDQJHV DUH EHLQJ

PDGH� ���

$FFHSWDQFH�7HVWLQJ�,VVXHV

� &DQ� EH� GDQJHURXV�� ,I� WHVWV� DUH� SUH�VSHFLILHG�
VRIWZDUH�PD\�SDVV�WHVWV�EXW�QRW�GR�PXFK�HOVH�

� *RRG� DFFHSWDQFH� WHVWLQJ� GRHV� QRW� LQYROYH
GHWDLOHG� SULRU� VSHFLILFDWLRQ� RI� WKH� WHVWV�� EXW
GHSHQGV� RQ� SUHFLVH�� FRPSOHWH� DQG� FRUUHFW
V\VWHP�VSHFLILFDWLRQV�



9�0RGHO
/LPLWLQJ�5HVRXUFHV�GXULQJ�WHVWLQJ

�PRVWO\�DW�V\VWHP�WHVWLQJ�
� 2QH�RU�PRUH�RI�

� %XGJHW
� 6FKHGXOH
� +DUGZDUH
� 7HVWHUV
� 'HEXJJHUV
� )L[HUV
� 8VHUV

(/(&����

2EMHFW�2ULHQWHG�7HVWLQJ

DGDSWHG IURP OHFWXUHV E\ 'U� 7HUU\ 6KHSDUG

5R\DO 0LOLWDU\ &ROOHJH RI &DQDGD

(OHFWULFDO DQG &RPSXWHU (QJLQHHULQJ

22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 5REHUW�%LQGHU��2EMHFW�0DJD]LQH�����

• http://www.rbsc.com/pages/myths.html

� 0\WK�
� 22�WHVWLQJ�LV�XQQHFHVVDU\��22�SURPRWHV�LWHUDWLRQ
DQG� UHXVH�� VR� ZH� KDYH� D� PRUH� HIIHFWLYH� ZD\� WR
GHYHORS�WUXVWZRUWK\�FODVVHV�

� 5HDOLW\�
� +XPDQ�HUURU�LV�DV�OLNHO\�DV�HYHU��:H�KDYH�WR�FKHFN
LQWHUDFWLRQV�� FODVV� EHKDYLRXUV�� FODVVHV� VXSSO\LQJ
IXQFWLRQDOLW\



22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 0\WK�
� WHVWLQJ� LV� D� VWUXFWXUHG� ZDWHUIDOO� LGHD� DQG� LVQ¶W
FRQVLVWHQW�ZLWK�LQFUHPHQWDO�22�GHYHORSPHQW

� 5HDOLW\�
� WHVWV�FDQ�EH�GHVLJQHG�DQG�H[HUFLVHG�DW�PDQ\�SRLQWV�LQ
WKH�SURFHVV

� SDUDGLJP� RI� ³GHVLJQ� D� OLWWOH�� FRGH� D� OLWWOH´� EHFRPHV
³GHVLJQ�D�OLWWOH��FRGH�D�OLWWOH��WHVW�D�OLWWOH´

� ([WUHPH� 3URJUDPPLQJ� �;3�� SURPRWHV� HDUO\� WHVWLQJ
�PRUH�ODWHU�

22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 0\WK�
� WHVWLQJ�LV�WRR�H[SHQVLYH

� 5HDOLW\�
� SD\�PH�QRZ�RU�SD\�PH�08&+�PRUH�ODWHU
� IDLOXUHV� LQ� RSHUDWLRQDO� V\VWHPV� FDQ� FDXVH� VHYHUH
VHFRQGDU\�SUREOHPV

� SURSHU� WHVWLQJ� LV� YHU\� FKHDS� E\� FRPSDULVRQ�� HYHQ
ZKHQ�GRQH�PDQXDOO\

� HIILFLHQW� WHVWLQJ� RI� ODUJH� RU� FRPSOH[� V\VWHPV� QHHGV
VRPH�DXWRPDWHG�VXSSRUW

22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 0\WK�
� WHVWLQJ�LV�WKH�VDPH�DV�FRQYHQWLRQDO�VRIWZDUH
� DOO�\RX�QHHG�LV�EODFN�ER[�V\VWHP�WHVWLQJ

� GHILQH H[WHUQDOO\ REVHUYDEOH EHKDYLRXU WR EH SURGXFHG IURP

D JLYHQ LQSXW

� GRQ¶W QHHG LQIRUPDWLRQ DERXW LPSOHPHQWDWLRQ

� 5HDOLW\�
� 22�FRGH�VWUXFWXUH�PDWWHUV
� SRO\PRUSKLVP�� LQKHULWDQFH�� HQFDSVXODWLRQ� SUHVHQW
RSSRUWXQLWLHV�IRU�HUURU��PRUH�ODWHU�

22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 0\WK�
� FRQYHQWLRQDO�WHVWLQJ�LV�XVHOHVV�IRU�REMHFWV

� 5HDOLW\�
� WKHUH�LV�D�ODUJH�ERG\�RI�NQRZOHGJH�DERXW�WHVWLQJ
� EDVLF� WHVWLQJ� WHFKQLTXHV� FRQWLQXH� WR� DSSO\� ZLWK
QHFHVVDU\�FKDQJHV

� LI� VFRSH� RI� WHVWLQJ� LV� VPDOO�� LH� FODVVHV� DQG
FROODERUDWLRQV
� WHVWLQJ WHFKQLTXHV DUH YHU\ 22 VSHFLILF ± PRUH ODWHU

� DV�VFRSH�RI�WHVWLQJ�JHWV�ODUJHU
� WHVWLQJ WHFKQLTXHV EHFRPH PRUH WUDGLWLRQDO



22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 0\WK�
� LQKHULWDQFH�PHDQV�QHYHU�KDYLQJ�WR�VD\�\RX�DUH�VRUU\
� VSHFLDOL]LQJ� IURP� D� WUXVWHG� VXSHUFODVV� PHDQV� WKH
LQKHULWHG�SDUW�RI�VXEFODVVHV�ZLOO�DOVR�EH�FRUUHFW

� ZH�GRQ¶W�QHHG�WR�UHWHVW�LQKHULWHG�IHDWXUHV

� 5HDOLW\�
� VXEFODVVHV� FUHDWH� QHZ� ZD\V� WR� PLVXVH� LQKHULWHG
IHDWXUHV

� GLIIHUHQW� WHVW� FDVHV� DUH� QHHGHG� IRU� HDFK� VXEFODVV
�PRUH�ODWHU�

22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 0\WK�
� UHXVH�PHDQV�QHYHU�KDYLQJ�WR�VD\�\RX�DUH�VRUU\
� UHXVLQJ� D� WUXVWHG� FODVV� PHDQV� EHKDYLRXU� RI� VHUYHU
REMHFW�LV�WUXVWZRUWK\�DQG�GRHVQ¶W�QHHG�WR�EH�WHVWHG

� 5HDOLW\�
� QRWKLQJ� SUHYHQWV� D� QHZ� FOLHQW� FODVV� IURP� XVLQJ� WKH
VHUYHU�REMHFW�LQFRUUHFWO\

� DOO�FOLHQW�FODVV�XVH�RI�D�VHUYHU�QHHGV�WR�EH�H[HUFLVHG

22�7HVWLQJ��0\WK�DQG�5HDOLW\����

� 0\WK�
� EODFN�ER[�WHVWLQJ�LV�VXIILFLHQW
� GHVLJQLQJ� WHVW� FDVHV� XVLQJ� FODVV� LQWHUIDFH� DQG
VSHFLILFDWLRQ�DVVXUHV�WKH�FODVV�LV�IXOO\�H[HUFLVHG

� ZKLWH�ER[�WHVWLQJ�YLRODWHV�HQFDSVXODWLRQ

� 5HDOLW\�
� VWXGLHV� VKRZ� EODFN�ER[� WHVW� VXLWHV� W\SLFDOO\� RQO\
H[HUFLVH�����WR�����RI�WKH�VWDWHPHQWV��OHW�DORQH�SDWKV
RU�VWDWHV�

� W\SLFDOO\� PLVV� DEQRUPDO� SDWKV�� H[FHSWLRQ� DQG� HUURU�
KDQGOLQJ

;3¶V�$SSURDFK�WR�7HVWLQJ

� SURJUDPPHU�VKRXOG
� IRFXV�RQ�WHVWLQJ�LQ�RUGHU�WR�JLYH�FKDQFH�WR�WKLQN
DERXW�ZKDW�FRGH�ZLOO�GR��LQGHSHQGHQWO\�RI�KRZ�LW�LV
LPSOHPHQWHG

� ZULWH�HYHU\�WHVW�KH�VKH�FDQ�WKLQN�RI�WKDW�ZRQ¶W�UXQ
LPPHGLDWHO\�RQ�H[LVWLQJ�FRGH

� FRQVLGHU�WHVWV�DV�JLYLQJ�FRQILGHQFH�WKDW�WKLQJV�DUH
ZRUNLQJ
� UHGXFHV WLPH VSHQW GHEXJJLQJ

� FRQVLGHU�WHVWLQJ�DV�D�W\SH�RI�PHWULF�
� VRIWZDUH IHDWXUHV WKDW FDQ¶W EH GHPRQVWUDWHG E\ DXWRPDWHG

WHVWV� GRQ¶W H[LVW



;3¶V�'HVLJQ�WKURXJK�5HIDFWRULQJ

� %DVHG�RQ�WHVW�FDVHV
� SLFN�XS�ILUVW�WHVW�FDVH
� LPSOHPHQW�FRGH�WR�JHW�WHVW�FDVH�UXQQLQJ
� SLFN�XS�QH[W�WHVW�FDVH
� UHIDFWRU�FRGH�WR�JHW�VLPSOHVW�LPSOHPHQWDWLRQ�WR�JHW
ERWK�WHVW�FDVHV�UXQQLQJ

� UHSHDW�IRU�UHVW�RI�WHVW�FDVHV

� SUREDEO\�ZRQ¶W�ZRUN�IRU�ODUJH�V\VWHPV
� IRFXV�RQ�WHVWLQJ�XS�IURQW�LV�LQWHUHVWLQJ

22�7HVWLQJ�LQ�)RXU�3KDVHV

� PRGHOLQJ�WKH�VRIWZDUH�HQYLURQPHQW

� VHOHFWLQJ�WHVW�VFHQDULRV
� ZH�ZLOO�ORRN�DW�XQLW�WHVWLQJ�RQO\

� UXQQLQJ�DQG�HYDOXDWLQJ�WHVW�VFHQDULRV

� PHDVXULQJ�WHVWLQJ�SURJUHVV

0RGHOLQJ�WKH�6RIWZDUH�(QYLURQPHQW
�6\VWHP�/HYHO�7HVWLQJ�����

� PXVW�LGHQWLI\�DQG�VLPXODWH�LQWHUIDFHV
VRIWZDUH�V\VWHP�XVHV
� KXPDQ�LQWHUIDFHV

� PHWKRGV SHRSOH XVH WR FRPPXQLFDWH ZLWK VRIWZDUH

� PXVW FRQVLGHU KRZ WR WHVW LQSXW IURP GLIIHUHQW GHYLFHV

� VRIWZDUH�LQWHUIDFHV
� KRZ VRIWZDUH XVHV RSHUDWLQJ V\VWHP� GDWDEDVH� UXQWLPH

OLEUDU\
� PXVW WHVW H[SHFWHG DQG XQH[SHFWHG DFWLYLWLHV RI VHUYLFH

FODVVHV

0RGHOLQJ�WKH�6RIWZDUH�(QYLURQPHQW
�6\VWHP�/HYHO�7HVWLQJ�����

� ILOH�V\VWHP�LQWHUIDFHV
� UHDGV RU ZULWHV WR H[WHUQDO ILOHV

� PXVW FKHFN WR VHH LI GDWD IURP WKH ILOH LV DSSURSULDWH LQ

FRQWHQW DQG IRUPDWWLQJ

� FRPPXQLFDWLRQ�LQWHUIDFHV
� GLUHFW DFFHVV WR SK\VLFDO GHYLFHV�HJ� 'ULYHUV� FRQWUROOHUV�

RWKHU HPEHGGHG V\VWHPV�

� PXVW EH DEOH WR JHQHUDWH YDOLG DQG LQYDOLG SURWRFRO VWUHDPV�

HJ SDFNHWV



22�7HVWLQJ�LQ�)RXU�3KDVHV

� PRGHOLQJ�WKH�VRIWZDUH�HQYLURQPHQW

� VHOHFWLQJ�WHVW�VFHQDULRV
� ZH�ZLOO�ORRN�DW�XQLW�WHVWLQJ��VPDOO�VFRSH�WHVWLQJ��RQO\

� UXQQLQJ�DQG�HYDOXDWLQJ�WHVW�VFHQDULRV

� PHDVXULQJ�WHVWLQJ�SURJUHVV

6HOHFWLQJ�7HVW�6FHQDULRV

� FRQVLGHU�DSSOLFDWLRQ�GRPDLQ�DQG�YDULDEOHV
� UHSUHVHQWV�LQILQLWH�QXPEHU�RI�WHVW�VFHQDULRV
� KRZ�GRHV�WHVWHU�FKRRVH�D�³UHDVRQDEOH´�VXEVHW

� JHQHUDOO\ EDVHG RQ FRYHUDJH

� FRGH FRYHUDJH � H[HFXWLRQ SDWKV" �ZKLWH ER[ WHVWLQJ�

� FDQ EH LQILQLWH

� LQSXW GRPDLQ FRYHUDJH �EODFN ER[ WHVWLQJ�

� QRW LQGLYLGXDO LQSXWV� EXW LQSXW VHTXHQFHV

� VFHQDULRV WR ZKLFK SURJUDP PXVW UHVSRQG

� DOVR FDQ EH LQILQLWH

� WU\�WR�DUULYH�DW�EHVW�SRVVLEOH�WHVW�GDWD�DGHTXDF\
FULWHULD
� YHU\ VXEMHFWLYH

([DPSOH &RGH ZLWK WZR %UDQFKHV �SDUW RI 0\HUV 7ULDQJOH�

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

main(argc, argv)
int argc;
char* argv[];
{
int sideA;
int sideB;
int sideC;
double s;
double Area;

sideA = atoi(argv[1]);
sideB = atoi(argv[2]);
sideC = atoi(argv[2]);

if  (  (sideA == sideB) && (sideA == sideC )  )
{
s = 0.5 * (sideA + sideB + sideC);
Area = sqrt (s / (s - sideA) * (s - sideB) * (s - sideC)   );
printf ( "area = %g\n",  Area)  ;
}
else
puts ("not an equilateral triangle") ;
return 0;
}

%UDQFK�&RYHUDJH����WHVW�FDVHV�QHHGHG
� 7R�H[HUFLVH�WKH�758(
EUDQFK

� XVH LQSXWV

� 6LGH $  �

� 6LGH %  �

� 6LGH &  �

� RXWSXW

� DUHD  �������

� 7R�H[HUFLVH�WKH�)$/6(
EUDQFK

� XVH LQSXWV

� 6LGH $  �

� 6LGH %  �

� 6LGH &  �

� RXWSXW

� QRW DQ HTXLODWHUDO WULDQJOH



7ZR�(UURUV�QRW�&DXJKW�E\�7HVW�&DVHV

� ZURQJ�RSHUDQG�WR�UHDG�LQ�VLGH&
� VKRXOG�EH�DUJY>�@

� +HURQ¶V�IRUPXOD�IRU�DUHD�RI�D�WULDQJOH
� $UHD� �>V��V���VLGH$���V���VLGH%���V���VLGH&��@

� FRGH�KDV�GLYLVLRQ�RSHUDWRU�LQVWHDG�RI�PXOWLSOLFDWLRQ
� ��LV�WKH�RQO\�YDOXH�IRU�ZKLFK�WKH�ZURQJ�HTXDWLRQ�JLYHV
WKH�ULJKW�DQVZHU

0\HUV�H[DPSOH�LQ�22�IRUP

� &UHDWH�FODVV��HJ��ZLWK�PHWKRGV�
� VHW7ULDQJOH��$��%��&��
� LV(TXLODWHUDO
� JHW$UHD

� PDLQ���QHHGV�WR�EH�UHZULWWHQ�VR�LW�XVHV�WKH�QHZ
FODVV

� WHVW�FODVV��DQG�WKHQ�WHVW�PDLQ��

2WKHU�&RQVLGHUDWLRQV�IRU�6HOHFWLQJ�7HVW
6FHQDULRV�IRU�7HVWLQJ�22�&RGH����

� ,QKHULWDQFH
� QHHG�WR�UHWHVW�LQKHULWHG�PHWKRGV��HYHQ�LI�QRW�FKDQJHG
LQ�VXEFODVV
� PHWKRGV $ DQG % LQ VXSHUFODVV

� VXEFODVV LQKHULWV $ DQG % DQG DGGV PHWKRG &

� QHHG WR VHH WKDW & XVHV $ DQG % FRUUHFWO\

� QRW VXIILFLHQW WR WHVW $ DQG % LQ VXSHUFODVV DQG & LQ VXEFODVV

7HVWLQJ�D�6XEFODVV

���,I�DQ\�PHWKRG�LQ�D�VXEFODVV�LV
GLIIHUHQW�IURP�WKH�VXSHUFODVV
�LH�VLJQDWXUH��VHPDQWLFV
GLIIHUHQW�LQ�DQ\�ZD\�
� WKHQ PXVW WHVW HDFK PHWKRG

DQG DOO LWV LQWHUDFWLRQV

���,I�PHWKRGV�KDYH�WKH�VDPH
VLJQDWXUH�EXW�GLIIHUHQW
LPSOHPHQWDWLRQV�IURP�WKH
VXSHUFODVV
� WKHQ WKH PHWKRGV DQG DOO WKHLU

LQWHUDFWLRQV KDYH WR EH WHVWHG

���,I�PHWKRGV�DUH�LQKHULWHG�IURP
WKH�VXSHUFODVV��LH�GHILQLWLRQ
DQG�LPSOHPHQWDWLRQ�DUH�VDPH
DV�LQ�WKH�VXSHUFODVV�
� WKHQ WHVW WKH PHWKRGV ZKHQ

\RX WHVW WKH VXSHUFODVV

� LI PHWKRGV LQWHUDFW ZLWK

PHWKRGV RI WKH VXEFODVV

� WKHQ PXVW WHVW WKH LQWHUDFWLRQV



2WKHU�&RQVLGHUDWLRQV�IRU�6HOHFWLQJ�7HVW
6FHQDULRV�IRU�7HVWLQJ�22�&RGH����

� WHVWLQJ�REMHFWV
� H[HUFLVH�PHWKRGV�SURYLGHG�E\�REMHFW�ZLWK�JRDOV�RI
XQFRYHULQJ�HUURUV�LQ�LPSOHPHQWDWLRQ��VWDWH�RI�REMHFW�
RU�ERWK

� PXVW�WHVW�LQWHUDFWLRQ�EHWZHHQ�PHWKRGV�LQ�REMHFW
� PXVW�VHDUFK�IRU�DOO�SDWWHUQV�RI�PHWKRG�LQYRFDWLRQ�RI
REMHFW
� PHWKRGV FDQ EH LQYRNHG LQ DQ\ UDQGRP RUGHU OHDGLQJ WR D

ODUJH QXPEHU RI FRPELQDWLRQV

2WKHU�&RQVLGHUDWLRQV�IRU�6HOHFWLQJ�7HVW
6FHQDULRV�IRU�7HVWLQJ�22�&RGH����

� REMHFWV�KDYH�VWDWH
� WHVW DOO PHWKRGV RQH�E\�

RQH DJDLQVW VHW RI DOO VWDWHV

REMHFW FDQ WDNH

� LPSUDFWLFDO�

� $SSURDFKHV �QRW 22 VSHFLILF��
� 8VH HTXLYDOHQFH FODVVHV

� LGHQWLI\ WKRVH JURXSV RI

YDOXHV VXFK WKDW LI ZH WHVW

RQH PHPEHU RI WKH JURXS�

IDLUO\ VXUH WKDW RXWFRPH ZLOO

EH WKH VDPH IRU DOO RWKHU

PHPEHUV RI WKH JURXS

� JURXS IRUPDWLRQ GRQH

WKURXJK H[DPLQLQJ LQSXW

GDWD

� PD\ ZDQW WR FKHFN WKH

FRGH

� 8VH LQWHUYDO WHVWLQJ

� HJ WHVW GDWD VWUXFWXUHV IRU

HPSW\� IXOO� RQH PHPEHU�

HWF�

� HJ WHVW D SDUDPHWHU ZKRVH

QRUPDO YDOXHV DUH ^�� «�

���`
���� � � �� ��� ���

22�7HVWLQJ�LQ�)RXU�3KDVHV

� PRGHOLQJ�WKH�VRIWZDUH�HQYLURQPHQW

� VHOHFWLQJ�WHVW�VFHQDULRV
� ZH�ZLOO�ORRN�DW�XQLW�WHVWLQJ�RQO\

� UXQQLQJ�DQG�HYDOXDWLQJ�WHVW�VFHQDULRV

� PHDVXULQJ�WHVWLQJ�SURJUHVV

5XQQLQJ�DQG�(YDOXDWLQJ�7HVW�6FHQDULRV
���

� PDQXDOO\�H[HFXWLQJ�WHVW�VFHQDULRV�LV�ODERXU�
LQWHQVLYH�DQG�HUURU�SURQH
� DXWRPDWH�DV�DSSURSULDWH

� -DPHV %DFK VD\V DXWRPDWHG WHVWV RQO\ ILQG ��� RI HUURUV

� PDQXDO WHVWV ILQG RWKHU ��� ��

� RIWHQ�LQFOXGH��H[WUD�FRGH�WR�SURYLGH�LQIRUPDWLRQ�DERXW
YDULDEOHV��REMHFW�SURSHUWLHV��HWF�GXULQJ�WHVW�UXQV

� ZULWH�FRGH�IRU�WHVWDELOLW\��FRQWUROODELOLW\�DQG�REVHUYDELOLW\



5XQQLQJ�DQG�(YDOXDWLQJ�7HVW�6FHQDULRV
���

� HYDOXDWLRQ�RI�WHVW�UHVXOWV
� FRPSDULVRQ�RI�VRIWZDUH¶V�DFWXDO�RXWSXW�WR�LWV
H[SHFWHG�RXWSXW

� RIWHQ�GLIILFXOW�WR�GR
� HJ� +XPDQ RUDFOH YLVXDOO\ PRQLWRULQJ VFUHHQ RXWSXW DQG

SDLQVWDNLQJO\ DQDO\]LQJ GDWD

� KRZHYHU� KXPDQ FDQ VSRW JOLWFKHV LQ WHVW GDWD� WHVW

UHVXOWV� VXLWH RI WHVW FDVHV

� HJ� ([SHFWHG RXWSXW GLIILFXOW WR DFFXUDWHO\ SUHGLFW RU

JHQHUDWH �VXFK DV H[SHFWHG RXWSXW IRU VLPXODWLRQ

SURJUDPV IRU SURFHVVHV DW D QXFOHDU JHQHUDWLQJ VWDWLRQ�

0HDVXULQJ�7HVWLQJ�3URJUHVV

� GHWHUPLQLQJ
� ZKHQ�WR�VWRS�WHVWLQJ

� XVXDOO\ ZKHQ \RX UXQ RXW RI WLPH DQG�RU UHVRXUFHV

� ZKHQ�WKH�SURGXFW�LV�UHDG\�WR�UHOHDVH
� EDVHG RQ EXVLQHVV MXGJHPHQW

� QHHG�TXDQWLWDWLYH�PHDVXUHV
� HVWLPDWLRQ�RI�QXPEHU�RI�EXJV�OHIW�LQ�VRIWZDUH

� EDVHG RQ

� UDWH DW ZKLFK EXJV DUH VWLOO EHLQJ IRXQG

� ZKHUH LQ VRIWZDUH EXJV DUH EHLQJ IRXQG

� UDWH RI EXJ IL[LQJ

� SUREDELOLW\ DQ\ RI WKHVH EXJV ZLOO EH GLVFRYHUHG LQ WKH ILHOG


