
SW Quality Overview
 ELEC372

5HIHUHQFHV

� ³7KH�(OXVLYH�7DUJHW´��.LWFKHQKDP��3IOHHJHU�
,(((�6RIWZDUH�-DQ���

� 6RIWZDUH�$UFKLWHFWXUH�LQ�3UDFWLFH��%DVV�
&OHPHQWV��.D]PDQ

� /HFWXUHV�IURP�&),&6(��7HUU\�6KHSDUG

What does quality mean?

• Operational meanings:
• Software does what is wanted and expected
• On budget and on schedule
• Users are happy
• Level of bugginess is tolerable
• Changes are not too expensive
• Software is cost-effective in use and supports

organizational mandate

Definitions of quality
•  OED: the standard of something when compared to other

things like it (a wine of excellent quality); of high quality,
general excellence

•  Crosby: zero defects
•  ISO: The totality of features and characteristics of a product

or service that bear on its ability to satisfy specified or implied
needs.

•  Juran: Fitness for Purpose
•  DoD: The degree to which the attributes of the software

enable it to perform its intended end use.



Quality is relative

• Rolls Royce: quality when cost is no
object

• Ford Taurus: quality tradeoffs when cost
is a factor

• Mini: minimum acceptable quality when
cost is the dominant factor.

• Costs include initial cost, cost of operation, and cost
of repairs.

Quality - general
• is multidimensional (all aspects of a car)
• is subject to constraints (e.g. cars must fit on roads)
• is about acceptable compromises (e.g. poorer ride for

lower cost)
• criteria are not independent (e.g. fuel use vs. vehicle

weight)
• is not absolute (all levels of cars have quality)

Special qualities of software
• not physical
• needs are usually uncertain
• needs change
• platforms change (CPUs, OS, network)
• high expectations, especially of adaptability

Changing approaches  to software
quality

• increasing use of metrics
• increasing emphasis on process, components and

intermediate products, as opposed to the end product
• software crisis persists, but progress is being made



Dimensions of Quality
[partial list]

• Timeliness
• Functionality
• Cost
• Correctness
• Reliability
• Maintainability

Other Dimensions of Quality
Usability, Flexibility, Adaptability, Testability, Readability,
Portability, Device independence, Self containedness,
Reusability, Interoperability, Efficiency, Device efficiency,
Integrity, Security, Accuracy, Robustness, Completeness,
Consistency, Accountability, Accessibility, Usability, Self
descriptive, Fault tolerance, Structuredness, Conciseness,
Legibility, Augmentability, Modifiability, Understandability,
Clarity, Resilience, Validity, Generality, Minimality,
Modularity, Expandability,...

Quality - software
• is multidimensional (portability, usability, functionality)
• is subject to constraints (regulations, rules, resources)
• is about acceptable compromises (e.g. less functionality

/ lower cost)
• criteria are not independent (e.g. efficiency vs

maintainability)
• is not absolute (different levels of quality are acceptable

for different software types)

How can the Dimensions of Quality be
assured?

• by establishing and enforcing a process
• process must include measurement
• by making sure everyone understands the qualities

that must be embedded in the product
• by keeping focused on the relevant qualities

throughout the development lifecycle
• by determining “up front” how to achieve each

quality
• verification and validation



Cost of Quality

• prevention
• quality planning
• formal technical reviews
• test equipment
• training
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Architecture

Design

Code

Unit test

Integration test

System test

Inspection

Inspection

Inspection

Cost of running inspections is about 10-15% of cost of development budget.
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EDVHG�RQ�LQGLYLGXDO�H[SHUWLVH

� 8QLYHUVLW\�RI�0DU\ODQG��1DWLRQDO�5HVHDUFK
&RXQFLO��HWF�
� QHZ�WHFKQLTXHV�WR�KHOS�JXLGH�LQVSHFWRUV�LQ�WKHLU�ZRUN

� VFHQDULR�EDVHG UHDGLQJ

� HJ� SXW \RXUVHOI LQ WKH UROH RI D WHVWHU

� KDYH D VHULHV RI TXHVWLRQV DQG VFHQDULRV WR ZRUN ZLWK DV
\RX LQVSHFW

&KHFNOLVWV

� SUREDEO\�PRVW�FRPPRQ�JXLGDQFH�XVHG�IRU
LQVSHFWLRQV

� JRRG�FKHFNOLVWV�DUH�KDUG�WR�PDNH�XS
� UHO\�RQ�SDVW�H[SHULHQFH
� FDQ�JHW�WRR�ORQJ�DQG�XQZLHOG\
� QHHG�WR�EH�XSGDWHG�DV�QHZ�VLWXDWLRQV�DULVH
� LQVSHFWRUV�KDYH�D�WHQGHQF\�WR�IROORZ�WKH�FKHFNOLVW�DQG
GR�QR�PRUH

� FDQ�EH�PLVLQWHUSUHWHG
� PD\�QRW�FRYHU�HYHU\WKLQJ�QHFHVVDU\�WR�WKH�ULJKW�OHYHO
RI�GHWDLO

$SSURDFK�IRU�&KHFNOLVWV

� �JHQHUDO�DSSURDFK�IRU�LQVSHFWLRQV�DV�ZHOO�

� GHWHUPLQH�ZKDW�TXDOLWLHV�DUH�LPSRUWDQW�IRU�WKH
VRIWZDUH�V\VWHP

� GHWHUPLQH�ZKDW�VRIWZDUH�GHVLJQ�FRGH
FKDUDFWHULVWLFV�FRQWULEXWH�WR�WKRVH�TXDOLWLHV

� GHWHUPLQH�ZKDW�\RX�ZDQW�WKH�LQVSHFWRUV�WR�ORRN
IRU
� DOVR�GHWHUPLQHV�SUDFWLFHV�\RX�ZDQW�WKH�VRIWZDUH
GHYHORSHUV�WR�IROORZ

0F&DOO
V�4XDOLW\�0RGHO



&KHFNOLVW�IRU�(/(&�������4XDOLW\�)DFWRUV

� &KRRVH�WKH�TXDOLWLHV�RI

� FRUUHFWQHVV

� UHOLDELOLW\

� HIILFLHQF\

� PDLQWDLQDELOLW\

� WHVWDELOLW\

&KHFNOLVW�IRU�(/(&�������4XDOLW\�&ULWHULD

� 'LYLGH�WKH�TXDOLWLHV�LQWR�ILQHU�FULWHULD

� FRUUHFWQHVV
� FRPSOHWHQHVV� FRQVLVWHQF\

� UHOLDELOLW\
� FRQVLVWHQF\� DQRPDO\ PDQDJHPHQW

� HIILFLHQF\
� HIIHFWLYH SURFHVVLQJ� HIIHFWLYH VWRUDJH

� PDLQWDLQDELOLW\
� VLPSOLFLW\� VHOI�GHVFULSWLYHQHVV� PRGXODULW\� UHXVDELOLW\

� WHVWDELOLW\
� VLPSOLFLW\� VHOI�GHVFULSWLYHQHVV� PRGXODULW\� LQVWUXPHQWDWLRQ

&KHFNOLVW�IRU�(/(&�������([DPSOHV

� VHOI�GHVFULSWLYHQHVV
� FRQVWDQWV�XVHG��QR�PDJLF�QXPEHUV�
� 'HVFULSWLYH�YDULDEOH�PHWKRG�FODVV�QDPHV

� LQVWUXPHQWDWLRQ
� SURYLGH�PHWKRGV�WR�GXPS�WKH�FRQWHQWV�RI�FRPSOH[
GDWD�VWUXFWXUHV��$'7V�

� FRQVLVWHQF\
� FRQVLVWHQW�XVH�RI�ZKLWH�VSDFH

(/(&����

7KH�6RIWZDUH�'HYHORSPHQW
3URFHVV����



5HIHUHQFHV

� 6WUXFWXUHG�5DSLG�3URWRW\SLQJ��&RQQHOO�	�6KDIHU�
����

� 0DQDJLQJ�WKH�6RIWZDUH�3URFHVV��+XPSKUH\
� 6RIWZDUH�(QJLQHHULQJ��$�3UDFWLWLRQHU¶V�$SSURDFK�
3UHVVPDQ������

� ³0DQDJLQJ�WKH�'HYHORSPHQW�RI�/DUJH�6RIWZDUH
6\VWHPV��&RQFHSWV�DQG�7HFKQLTXHV´��'U�
:LQVWRQ�5R\FH������

$G�+RF�3URFHVV

� DQDO\VLV����!�FRGH���!�WHVW���!�FRGH���!�WHVW�«

� ZRUNV�IRU�VPDOO�FRGHV��RQH�SURJUDPPHU�WKDW
XVHV�WKH�FRGH�WKHPVHOYHV

� IRU�ODUJHU�V\VWHPV��GRRPHG�WR�IDLOXUH

� ³:DWHUIDOO�0RGHO´

:DWHUIDOO�0RGHO��5R\FH�

System

Requirements

Software
Requirements

Analysis

Program
Design

Coding

Testing

Operations

3UHPLVH�RI�:DWHUIDOO�0RGHO����

� HDFK�VWHS�FRPSOHWHG�VXFFHVVIXOO\�SURYLGHV
VWURQJ�IRXQGDWLRQ�IRU�QH[W�VWHS

� IRUFHV�GHYHORSHUV�WR�FRSH�ZLWK�GDWD�DQG�FRQWURO
IORZV��HUURUV��SUREOHPV�HDUOLHU�LQ�GHYHORSPHQW

� HDFK�VWHS�VKRXOG�EH�SHUIRUPHG�E\�WKRVH�VNLOOHG
LQ�WKRVH�VWHSV

� GRFXPHQW�HYHU\WKLQJ��VRIWZDUH�UHTXLUHPHQWV�
SUHOLPLQDU\�GHVLJQ��LQWHUIDFH�GHVLJQ��ILQDO
GHVLJQ��WHVW�SODQ�WHVW�UHVXOWV��RSHUDWLQJ
LQVWUXFWLRQV
� ³7R�SURFXUH���PLOOLRQ�GROODUV�RI�VRIWZDUH��,�ZRXOG
HVWLPDWH�D������SDJH�VSHFLILFDWLRQ�LV�DERXW�ULJKW�´
�5R\FH�



3UHPLVH�RI�:DWHUIDOO�0RGHO����

� 3ODQ��FRQWURO��DQG�PRQLWRU�WHVWLQJ
� H[WHQVLYH�WHVWLQJ
� XVH�WHVW�VSHFLDOLVWV
� YLVXDOO\�LQVSHFW�WKH�FRGH�EHIRUH�WHVWLQJ
� SODQ�WKH�WHVW�SURFHVV
� WHVW�HYHU\�ORJLF�SDWK
� XVH�WHVWLQJ�VWDQGDUGV��SURFHGXUHV��WRROV

� ,QYROYH�WKH�FXVWRPHU
� LQFOXGH�FXVWRPHUV�LQ�UHYLHZV��SUHOLPLQDU\�GHVLJQ��ILQDO
DFFHSWDQFH

� LQYROYHPHQW�VKRXOG�EH�IRUPDO��LQ�GHSWK��FRQWLQXLQJ

� 5R\FH�VXJJHVWV�³'R�LW�WZLFH�´
� DOVR�VXJJHVWLRQ�RI�)UHG�%URRNV��0\WKLFDO�0DQ�0RQWK�

%RHKP¶V�5HILQHG�:DWHUIDOO�0RGHO

System

Feasibility

Plans and
Requirements

Product
Design

Detailed
Design

Code

Integration

Implementation

Operations and
Maintenance

Validation

Validation

Verification

Verification

Unit Test

Product Verification

System test

Revalidation

5HDVRQV�IRU�1HZ�0RGHO

� WHVW�SKDVH�GRQH�YHU\�ODWH�LQ�GHYHORSPHQW
� HDFK�SKDVH�QRZ�FXOPLQDWHG�E\�D�9	9�DFWLYLW\

� HFRQRPLF�UDWLRQDOH
� IRU�D�VXFFHVVIXO�VRIWZDUH�SURGXFW�DOO�VXEJRDOV�PXVW�EH
DFKLHYHG�DW�VRPH�VWDJH�DQ\ZD\V

� DQ\�GLIIHUHQW�RUGHU�RI�VXEJRDOV�SURGXFHV�D�OHVV
VXFFHVVIXO�VRIWZDUH�SURGXFW

� XVXDO�UHDVRQV�IRU�ODFN�RI�VXFFHVV
� LQIHDVLELOLW\�DQG�PLVPDWFKHV�ZLWK�XVHU�UHTXLUHPHQWV

� PXVW KDYH DOO VWHSV SUHVHQW LQ SURFHVV

9HULILFDWLRQ�DQG�9DOLGDWLRQ

� 9HULILFDWLRQ
� ³+DYH�ZH�GRQH�WKH�WKLQJ�ULJKW"´
� ,62�������

� ³7KH SURFHVV RI HYDOXDWLQJ WKH SURGXFWV RI WKH JLYHQ SKDVH
WR HQVXUH FRUUHFWQHVV DQG FRQVLVWHQF\ ZLWK UHVSHFW WR WKH

SURGXFWV DQG VWDQGDUGV SURYLGHG DV LQSXW WR WKDW SKDVH�´

� 9DOLGDWLRQ
� ³+DYH�ZH�GRQH�WKH�ULJKW�WKLQJ"´
� ,62�������

� ³7KH SURFHVV RI HYDOXDWLQJ VRIWZDUH WR HQVXUH FRPSOLDQFH

ZLWK VSHFLILHG UHTXLUHPHQWV�´



5HODWLYH�&RVW�WR�)L[�RU�&KDQJH
6RIWZDUH�7KURXJKRXW�/LIHF\FOH
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/DUJH 3URMHFW

6PDOO 3URMHFW

6WUHQJWKV�DQG�:HDNQHVVHV�RI
:DWHUIDOO��0RGHO����

� 3ULPDU\�IXQFWLRQ
� GHWHUPLQH�RUGHU�RI�VWDJHV�LQ�VRIWZDUH�GHYHORSPHQW
� VHW�WUDQVLWLRQ�UHTXLUHPHQWV�IURP�RQH�VWDJH�WR�DQRWKHU

� :DWHUIDOO�0RGHO
� GRFXPHQW��RU�WDVN��GULYHQ
� JRRG�IRU�DFTXLVLWLRQ�RI�VRIWZDUH
� EHWWHU�WKDQ�DG�KRF�SURFHVV
� PRVW�ZLGHO\�XVHG�SURFHVV�PRGHO�LQ�VWDQGDUGV�DQG
LQGXVWU\

6WUHQJWKV�DQG�:HDNQHVVHV�RI
:DWHUIDOO��0RGHO����

� ZHDNQHVVHV
� HPSKDVLV RQ IXOO\ HODERUDWHG GRFXPHQWV EHIRUH JRLQJ RQWR

QH[W VWDJH

� RQO\ ZRUNV IRU ZHOO GHILQHG� PDWXUH� SUHGLFWDEOH W\SHV RI

VRIWZDUH

� GRHVQ¶W ZRUN IRU KLJKO\ LQWHUDFWLYH VRIWZDUH� QHZ WHFKQRORJ\�
UHVHDUFK

� VRIWZDUH VXSSRUWHG E\ �*/V GRHV QRW QHHG HODERUDWH

UHTXLUHPHQWV DQG GHVLJQ GRFXPHQWDWLRQ

� UHDO SURMHFWV UDUHO\ IROORZ VHTXHQWLDO IORZ RI PRGHO

� GLIILFXOW IRU FXVWRPHU WR VWDWH DOO UHTXLUHPHQWV H[SOLFLWO\ DW

VWDUW RI SURMHFW

� ZRUNLQJ YHUVLRQ RI SURJUDP QRW DYDLODEOH XQWLO YHU\ ODWH LQ

SURMHFW OLIH�VSDQ

� PDMRU EOXQGHU PD\ QRW EH GLVFRYHUHG XQWLO YHU\ ODWH

� VHTXHQWLDO VW\OH OHDGV WR ERWWOHQHFNV DQG GRHVQ¶W OHQG LWVHOI WR

SDUDOOHO DFWLYLWLHV

6RIWZDUH�3URWRW\SLQJ

� WUDGLWLRQDO�XQGHUVWDQGLQJ�RI�³SURWRW\SH´
� PRFN�XS�RI�D�QHZO\�HQJLQHHUHG�SURGXFW

� SURWRW\SH DLUFUDIW WR WHVW IO\LQJ� FKHFN V\VWHPV

� PDNH UHILQHPHQWV EHIRUH JRLQJ LQWR SURGXFWLRQ

� KDYH WR EXLOG QHDUO\ ZKROH WKLQJ �DLUIUDPH� HQJLQHV� FRFNSLW

FRQWUROV� K\GUDXOLFV� ODQGLQJ JHDU� HOHFWURQLFV� HWF�� EHIRUH

WHVW

� IRU�VRIWZDUH��SURWRW\SH�XVHG�WR
� WU\�RXW�RQ�FXVWRPHUV

� ILUP XS UHTXLUHPHQWV

� QR IXQFWLRQV� MXVW VNHOHWRQ� QR VSHFLDO FDVHV

� DW H[WUHPH� PD\ DSSHDU WR ZRUN

� WU\�RXW�SRVVLEOH�WURXEOH�DUHDV
� SHUIRUPDQFH� WLPH DQG UHVRXUFHV

� DFKLHYDEOH� QHZ WHFKQRORJ\

� LQYHVWLJDWLQJ GLIIHUHQW RSWLRQV



.H\�FRQVLGHUDWLRQV�IRU�XVLQJ
3URWRW\SHV

� REMHFWLYHV�IRU�HDFK�SURWRW\SH�DFWLYLW\�VKRXOG�EH
FOHDUO\�HVWDEOLVKHG

� GHILQH�WKH�SURWRW\SH�SURFHVV�DKHDG��SURWRW\SLQJ
GRHV�127�PHDQ�KDFNLQJ�

� UHVXOWV�IURP�SURWRW\SLQJ�HIIRUW�PXVW�EH
GRFXPHQWHG�DQG�DQDO\]HG�EHIRUH�GHFLVLRQ�RQ
KRZ�WR�SURFHHG

� FRPSOHWH�RQH�SURWRW\SH�DQG�DQDO\]H�UHVXOWV
EHIRUH�VWDUWLQJ�QH[W�LWHUDWLRQ

� SURWRW\SH�UHVXOWV�FDQ�EH
� WKURZ�DZD\
� IRXQGDWLRQ�IRU�HQKDQFHPHQW
� UHSDFNDJHG�DV�SURGXFW

&RPSHWLQJ�3KLORVRSKLHV�RQ
3URWRW\SLQJ����

� WKURZ�DZD\�SURWRW\SH
� KHOS�FXVWRPHU�LGHQWLI\�UHTXLUHPHQWV
� WRROV�XVHG�IRU�SURWRW\SH�QRW�VXLWDEOH�IRU�SURGXFWLRQ

� TXLFN�	�GLUW\�SURWRW\SH
� XVHG�WR�TXLFNO\�EULQJ�XS�V\VWHP��PRGLI\�XQWLO
FXVWRPHU�JUDQWV�DSSURYDO

� UHVXOWLQJ�VRIWZDUH�GLIILFXOW�WR�PDLQWDLQ
� KHDYLO\ SDWFKHG DQG QR GRFXPHQWDWLRQ

� ZRUNLQJ�YHUVLRQ�DYDLODEOH�TXLFNO\
� UHLQFDUQDWLRQ�RI�FRGH�	�IL[
� PLVXVHG�E\�VRPH�VRIWZDUH�FRQWUDFWRUV"

&RPSHWLQJ�3KLORVRSKLHV�RQ
3URWRW\SLQJ����

� GHWDLOHG�GHVLJQ�GULYHQ�SURWRW\SH
� IURP�HQJLQHHULQJ��SUH�SURGXFWLRQ�PRGHO
� PRGHO�FRPSOHWH�DQG�DV�SHUIHFW�DV�SRVVLEOH

� WHVW�GULYHQ E\ XVHU� FRXOG XQFRYHU PDMRU FKDQJHV

� QRQ�IXQFWLRQLQJ�PRFN�XSV
� FDQ�EH�³ZL]DUG�RI�R]´�VHW�XS
� XVXDOO\�SURYLGHV�YLVXDO�H[DPSOHV�RI�LQSXWV�DQG
RXWSXWV�IURP�V\VWHP�SURFHVVHV

� XVHG�WR�IROORZ�IORZ�RI�WDVNV
� VRPHWLPHV�RQ�SDSHU�RQO\�RU�RQ�FRPSXWHU�VFUHHQV
RQO\

� H[DPSOHV�PDQXDOO\�SUHSDUHG�E\�GHYHORSHUV
� QR GDWD DFWXDOO\ LQSXW WR FRPSXWHU

� QRW UHVXOWV RULHQWHG

:HDNQHVVHV�RI�3URWRW\SLQJ

� ZKDW�GR�ZH�GR�ZLWK�SURWRW\SH�ZKHQ�LW�KDV
VHUYHG�LWV�SXUSRVH"

� FXVWRPHUV�VHH�ZKDW�DSSHDUV�WR�EH�D�ZRUNLQJ
V\VWHP
� XVXDOO\�KHOG�WRJHWKHU�ZLWK�³FKHZLQJ�JXP�DQG�EDOLQJ
ZLUH´

� FXVWRPHUV�H[SHFWV�SURWRW\SH�WR�EH�GHOLYHUHG�V\VWHP
� PDQDJHPHQW�PD\�FROODSVH�WR�FXVWRPHUV�GHPDQGV

� GHYHORSHU�KDV�PDGH�LPSOHPHQWDWLRQ
FRPSURPLVHV
� LQDSSURSULDWH�2�6�RU�SURJUDPPLQJ�ODQJXDJH
� PD\�EHFRPH�DQ�LQWHJUDO�SDUW�RI�WKH�V\VWHP



7KH�,QFUHPHQWDO�0RGHO

� FRPELQDWLRQ�RI�ZDWHUIDOO�PRGHO�DQG�SURWRW\SLQJ
� HDFK�VHTXHQFH�RI�WKH�SURFHVV

� SURGXFHV�D�GHOLYHUDEOH�³LQFUHPHQW´�RI�WKH�VRIWZDUH
� FDQ�LQFRUSRUDWH�WKH�SURWRW\SLQJ�SDUDGLJP

� ILUVW�LQFUHPHQW�LV�RIWHQ�WKH�FRUH�SURGXFW
� EDVLF�UHTXLUHPHQWV�PHW
� VXSSOHPHQWDU\�IHDWXUHV�XQGHOLYHUHG

� HYDOXDWLRQ�ZLWK�XVHU
� SODQ�IRU�QH[W�LQFUHPHQW
� UHSHDW�XQWLO�IXOO�SURGXFW�GHOLYHUHG
� IRFXV�RQ�GHOLYHU\�RI�RSHUDWLRQDO�SURGXFW�ZLWK
HDFK�LQFUHPHQW

� XVHIXO�LI�VWDIILQJ�XQDYDLODEOH�IRU�D�FRPSOHWH
LPSOHPHQWDWLRQ

(YROXWLRQDU\�5DSLG�3URWRW\SLQJ

� ³DQ�HDVLO\�EXLOW��UHDGLO\�PRGLILDEOH��XOWLPDWHO\
H[WHQVLEOH��SDUWLDOO\�VSHFLILHG��ZRUNLQJ�PRGHO�RI
SULPDU\�DVSHFWV�RI�D�SURSRVHG�V\VWHP´

� SULPDU\�REMHFWLYH��³SURYLGH�D�FRVW�HIIHFWLYH�PHDQV
RI�GLVFRYHULQJ�WKH�WUXH�DQG�FRPSOHWH�VHW�RI�V\VWHP
IXQFWLRQDO�UHTXLUHPHQWV�WKDW�ZLOO�RSWLPDOO\�VDWLVI\
WKH�OHJLWLPDWH�EXVLQHVV�QHHGV�RI�WKH�XVHU´

� QRW�WKURZ�DZD\
� HYROYHV�LQWR�ILQDO�V\VWHP

� QRW�TXLFN�DQG�GLUW\
� GHWDLOHG�DQDO\VLV�DQG�GHVLJQ�WDNH�SODFH

� QRW�PRFN�XS
� XVHV�UHDO�XVHU�GDWD

6WHSV�LQ�(YROXWLRQDU\�5DSLG
3URWRW\SLQJ����

� 


3URWRW\SH�PRVW�LPSRUWDQW�DVSHFWV�RI�WKH
V\VWHP�ILUVW




� 


+DYH�D�SURWRW\SLQJ�SURFHVV�SURFHGXUH
GHILQHG�DKHDG




� GLYLGH�DSSOLFDWLRQ�LQWR�ZHOO�GHILQHG�SLHFHV
� SLHFHV�WKDW�FDQ�EH�GHYHORSHG�LQGHSHQGHQWO\

� GHFLGH�RUGHU�RI�SURWRW\SLQJ�GLIIHUHQW�SLHFHV
� RUGHULQJ�PD\�FKDQJH�DV�GHYHORSPHQW�SURFHHGV

� SODQ�SURWRW\SLQJ�DFWLYLWLHV
� GHFLGH�REMHFWLYHV
� GRQ¶W�JHW�LQWR�HQGOHVV�ORRS�RI�SURWRW\SLQJ

6WHSV�LQ�(YROXWLRQDU\�5DSLG
3URWRW\SLQJ����

� JHW�SURWRW\SH�ZRUNLQJ
� HYDOXDWH�\RXU�UHVXOWV

� VKRZ�LW�WR�VRPHRQH�
� NHHS�REMHFWLYHV�LQ�PLQG�WKH�ZKROH�WLPH

� PDNH�UHILQHPHQWV
� XSGDWH�UHTXLUHPHQWV�GRFXPHQWDWLRQ
� IUHH]H�SRUWLRQ�RI�SURWRW\SH�WKDW¶V�GRQH
� PRYH�RQ�WR�QH[W�SLHFH�WR�SURWRW\SH
� EXLOG�ILQDO�SURGXFW�IURP�SURWRW\SH�SLHFHV

� ILQDO�SURGXFW�PD\�QHHG�VRPH�ILQH�WXQLQJ�WR�VDWLVI\
SURGXFW�UHTXLUHPHQWV

� ILQDO�SURGXFW�PXVW�EH�YDOLGDWHG�DJDLQVW�SURMHFW
UHTXLUHPHQWV�EHIRUH�WXUQLQJ�RYHU�WR�XVHU



(YROXWLRQDU\�5DSLG�3URWRW\SLQJ
:HDNQHVV�RI�(YROXWLRQDU\�5DSLG

3URWRW\SLQJ

� FDQ�HDVLO\�WXUQ�LQWR�³TXLFN�DQG�GLUW\´
� JHQHUDOO\�GHSHQGHQW�RQ��*/V
� QRQ�IXQFWLRQDO�LVVXHV�VXFK�DV�SHUIRUPDQFH�OHIW
XQWLO�ODVW
� QR�RYHUDOO�GHVLJQ�GRQH�WR�DGGUHVV�WKHVH

� VRPH�DSSOLFDWLRQV�GR�QRW�OHQG�WKHPVHOYHV�WR
UDSLG�SURWRW\SLQJ
� RSHUDWLQJ�V\VWHPV��WHOHFRPP�VRIWZDUH��UHDO�WLPH
V\VWHPV��GEP�V\VWHPV��VFLHQWLILF�UHVHDUFK�VRIWZDUH

� UDSLG�SURWRW\SLQJ�IRFXV�LV�RQ�XVHU�VDWLVIDFWLRQ


