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Motivation

❚ ,QFUHDVLQJO\��VRIWZDUH�LV�D�SXEOLFDWLRQ�PHGLXP�IRU
DFDGHPLF�UHVHDUFK

❚ %XW�LQFUHDVLQJO\��SURFHVV�RULHQWHG�PHWKRGRORJLHV��H�J�
6(,�&00��DUH�VHHQ�DV�LUUHOHYDQW�WR�DFDGHPLF�SUDFWLFH

❚ :H�QHHG�EHWWHU�WHFKQLTXHV��DQG�EHWWHU�FRPPXQLFDWLRQ
EHWZHHQ�GHYHORSHUV�
❙ &DQ�³EHVW�SUDFWLFH´�WHFKQLTXHV�LPSURYH�³UHVHDUFK´�VRIWZDUH"
❙ +RZ�GR�ZH�PDLQWDLQ�FUHDWLYLW\�DQG�H[FLWHPHQW"
❙ :KDW�LV�WKH�FRVW�RI�LPSURYHG�TXDOLW\�LQ�D�UHVHDUFK�HQYLURQPHQW"
❙ +RZ�GR�ZH�LQWURGXFH�DQG�PDLQWDLQ�QHZ�SUDFWLFHV"
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UML (Unified Modeling Language)

❚ :H�VWDUWHG�ZLWK�207�
DQG�PLJUDWHG�WR�80/
❙ :H�QRZ�XVH�VWDWLF

VWUXFWXUH�GLDJUDPV
FRQVLVWHQWO\

❙ :H�QHHG�WR�ZRUN�RQ
LQWHUDFWLRQ�GLDJUDPV
QH[W

❚ 7KLV�GLDJUDPPDWLF
QRWDWLRQ�LV�FRQFLVH
DQG�HIIHFWLYH

Design patterns

❚ $�KLJK�OHYHO�YRFDEXODU\�IRU
GHVFULELQJ�UHFXUULQJ�SDWWHUQV�
❙ 6WUDWHJ\
❙ &RPSRVLWH
❙ )DFWRU\
❙ 7HPSODWH�PHWKRG

❚ $�ZD\�RI�IDFWRULQJ�H[SHULHQFH
LQWR�FRQFUHWH�WHUPLQRORJ\

❚ :H�VWXGLHG�WKH�PRVW
LPSRUWDQW�SDWWHUQV�IURP
*DPPD�HW�DO

6WUDWHJ\
SURFHVV��

&6WUDWHJ\�
SURFHVV��

&6WUDWHJ\�
SURFHVV��

&OLHQW
SURFHVV��

SURFHVV
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Formal reviews

❚ $Q�LQYDOXDEOH�WHFKQLTXH�IRU�LQFUHDVLQJ
FRPPXQLFDWLRQ��YLVLELOLW\��DQG�TXDOLW\
❙ ³)RUPDO´�PHDQV�WKDW�D�ZHOO�GHILQHG�SURFHVV�LV�IROORZHG
❙ 7KH�HPSKDVLV�LV�RQ�GHIHFW�GHWHFWLRQ��QRW�RQ�ZKR�LV�³ULJKW´

❚ 3URFHVV�RI�DGRSWLRQ
❙ 6WXG\�JURXS�ZLWK�UHDGLQJV�IURP�0F&RQQHOO�DQG�1$6$�6(/
❙ 6WXG\�JURXS�SHUIRUPLQJ�D�PRFN�FRGH�UHYLHZ
❙ 6WXG\�JURXS�SHUIRUPLQJ�D�PRFN�GHVLJQ�UHYLHZ
❙ ,QFRUSRUDWLRQ�LQWR�RXU�FRGH�UDWLQJ�V\VWHP
❙ 3UDFWLFH�
❙ &RQWLQXDO�UHILQHPHQW All technical reviews are based on the

idea that developers are blind to some
of the trouble spots in their work...

Steve McConnell

Code rating

❚ $�VLPSOH�IUDPHZRUN�IRU
❙ TXDOLW\�LPSURYHPHQW�E\�SHHU

UHYLHZ
❙ FKDQJH�FRQWURO�E\�LPSURYHG

YLVLELOLW\

❚ )RXU�FRQILGHQFH�OHYHOV
❙ 5HG��1R�FRQILGHQFH�DW�DOO�
❙ <HOORZ��3DVVHG�GHVLJQ�UHYLHZ�

6RXQGQHVV�RI�WKH�$3,V�
❙ *UHHQ��3DVVHG�FRGH�UHYLHZ�

4XDOLW\�RI�LPSOHPHQWDWLRQ�
❙ %OXH��3DVVHG�ILQDO�UHYLHZ�

%DFNZDUGV�FRPSDWLELOLW\�

❚ :KDW�LV�WKLV�DERXW�UHDOO\"
❙ &RQILGHQFH�LQ�TXDOLW\
❙ &RPPLWPHQW�WR�VWDELOLW\
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The code rating “FAQ”

❚ ,�QHHG�WR�FKDQJH�JUHHQ�FRGH
❙ &KDQJH�LV�SDUW�RI�VRIWZDUH��VR�
❙ &KDQJH�LW��DQG�UHUHYLHZ�LW�

❚ 7KLV�LV�D�ZDWHUIDOO�PRGHO
❙ 7KH�UDWLQJ�DSSOLHV�WR�LQGLYLGXDO

FODVVHV��QRW�WKH�ZKROH�V\VWHP�
❙ 0DNHV�WKH�³QRUPDO´�SURJUHVV

RI�FRGH�YLVLEOH�

❚ 7KLV�DGGV�D�ORW�RI�H[WUD�ZRUN
❙ ,W�GRHV�LI�\RX¶UH�QRW�JRLQJ�WR�GR

UHYLHZV�DQ\ZD\
❙ <RX�GRQ¶W�KDYH�WR�UHYLHZ

HYHU\WKLQJ��8VH�\RXU�MXGJPHQW�

How we do a review

❚ 7RS�OHYHO
❙ 7KH�DXWKRU�DQQRXQFHV�WKDW�WKH�SDFNDJH�LV�UHDG\�IRU�UHYLHZ
❙ 7KH�PRGHUDWRU�RUJDQL]HV�DQG�PRGHUDWHV�WKH�UHYLHZ
❙ 7KH�DXWKRU�UHVSRQGV�WR�WKH�LVVXHV�UDLVHG�LQ�WKH�UHYLHZ�

UHGHVLJQLQJ�RU�UHZRUNLQJ�DV�QHFHVVDU\
❙ 7KH�DXWKRU�DQQRXQFHV�WKH�QHZ�UDWLQJ�

❚ �,Q�WKH�UHYLHZ
❙ 7KH�PRGHUDWRU�UXQV�WKH�PHHWLQJ�DQG�NHHSV�WKH�GLVFXVVLRQ�RQ

WUDFN��DQG�DFWV�DV�UHDGHU��LQ�RXU�SURFHVV��
❙ 7KH�UHYLHZHUV�UDLVH�LVVXHV�DQG�GHIHFWV
❙ 7KH�DXWKRU�DQVZHUV�TXHVWLRQV
❙ 7KH�VFULEH�QRWHV�UDLVHG�LVVXHV�DQG�GHIHFWV
❙ 1RERG\�DWWHPSWV�WR�ILQG�VROXWLRQV� Roles define and

clarify responsibility 
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Our extensions and clarifications

❚ 7KLQJV�WKDW�PDNH�OLIH�HDVLHU
❙ 3UHDOORFDWH�WZR�WLPH�VORWV�SHU�ZHHN�IRU�UHYLHZV
❙ &KRRVH�D�VFULEH�EHIRUHKDQG��8VH�D�ODSWRS�
❙ 5HTXLUH�WKDW�WKH�UHYLHZ�PDWHULDO�LV�VWDEOH
❙ 'RQ¶W�WU\�WR�UHYLHZ�WRR�PXFK
❙ ,I�WKH�PHHWLQJ�UXQV�RXW�RI�WLPH��VWRS��DQG�VFKHGXOH�D�VHFRQG

RQH

❚ 7KLQJV�WKDW�PDNH�UHYLHZV�PRUH�XVHIXO
❙ 8VH�80/�DQG�-DYDGRF�IRU�DOO�GHVLJQ�UHYLHZV
❙ &UHDWH�GHWDLOHG�³KRZ�WR´�FKHFN�OLVWV�IRU�PRGHUDWRU�DQG�DXWKRU
❙ &UHDWH�D�:HE�SDJH�IRU�HDFK�UHYLHZ
❙ /LQN�UHYLHZ�PDWHULDOV�IURP�WKH�:HE�SDJH

Is it effective?

❚ -RKQ5�FRQGXFWHG�D�VXUYH\
❙ 3WROHP\�,,�DQG�'LYD�SHRSOH
❙ 5HVSRQVHV�ZHUH�DOORZHG�WR�EH�DQRQ\PRXV
❙ $OO�WKRVH�LQYROYHG�LQ�UHYLHZV��DQG�VWLOO�DW�8&%��UHVSRQGHG

❚ ,VVXHV�WKH�VXUYH\�ZDV�LQWHQGHG�WR�H[DPLQH
❙ +RZ�PDQ\�UHYLHZV�DUH�ZH�DFWXDOO\�GRLQJ"
❙ :KDW�GR�WKH�UHYLHZV�JDLQ"
❙ :KDW�GR�WKH�UHYLHZV�FRVW"
❙ :KDW�GR�ZH�QHHG�WR�IL["
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How many reviews?

HDO

F[K

1XPEHU�RI�UHYLHZV

3HUVRQ

What were the review benefits?

❚ 6WXGHQWV
❙ EHWWHU�GHVLJQ�DQG�PRUH�FRQILGHQFH�
❙ JRRG�IHHGEDFN�DERXW�GRFXPHQWDWLRQ�DQG�QDPLQJ�LVVXHV
❙ UHYHDOHG�TXLWH�D�IHZ�IODZV
❙ DQ�DIILUPDWLRQ�WKDW�\RXU�DUFKLWHFWXUH�LV�VRXQG
❙ HQFRXUDJH�RWKHU�SHRSOH�LQ�WKH�JURXS�WR�UHXVH�FRGH
❙ IRUFLQJ�IXQFWLRQ�WR�JHW�GRFXPHQWDWLRQ�LQ�RUGHU
❙ P\�FRGLQJ�VW\OH�FKDQJHG

❚ 6WDII
❙ H[SRVHG�TXLWH�D�IHZ�GHVLJQ�IODZV
❙ FDXJKW�ORWV�RI�PLQRU�HUURUV��DQG�TXLWH�D�IHZ�LQVLGLRXV�HUURUV
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What were the costs?

❚ 6WXGHQWV
❙ VRPHWLPHV�,�KDYH�WR�VWRS�GHYHORSPHQW�>WR�ZDLW�IRU�WKH�UHYLHZ@
❙ WKH�WLPH�LW�WRRN�PH�WR�FRQYHUW�P\�GHVLJQ�WR�VRPH�RWKHU�GHVLJQ
❙ WKH�WLPH�QHHGHG�WR�UHZRUN�LV�QRW�WULYLDO�����%XW�LW�LV�ZRUWK�LW�
❙ D�ORW�RI�WLPH�LV�VSHQW�SUHSDULQJ�PDWHULDO�IRU�WKH�UHYLHZ��ZKLFK

RIWHQ�PXVW�EH�UHZULWWHQ�IROORZLQJ�WKH�UHYLHZ�
❙ ,�WKLQN�WKHVH�FRVWV�KDYH�VXIILFLHQW�SD\EDFN�IURP�WKH�UHYLHZV�

❚ 6WDII
❙ LW�WRRN�VRPH�WLPH�WR�ILQLVK�WKLQJV
❙ 7LPH�LV�H[SHQVLYH��%XW�,�WKLQN�WKHVH�DUH�ZHOO�ZRUWK�LW�

List some good points about the way
the reviews were conducted

❚ 6WXGHQWV
❙ WKH�MRE�GLYLVLRQ�EHWZHHQ�WKH�PRGHUDWRU��WKH�VFULEH��DQG�WKH

UHYLHZHUV�LV�JRRG
❙ WKH�PRVW�LPSRUWDQW�WKLQJ�DERXW�D�UHYLHZ�LV�WR�NHHS�LW�PRYLQJ
❙ 9HU\�ZHOO�PRGHUDWHG�DQG�NHSW�RQ�WUDFN��,�OLNH�WKH�IRUPDOLW\�RI

WKH�UHYLHZV�
❙ ,�OLNH�WKDW�ZH�WU\�WR�NHHS�WKH�UHYLHZ�XQGHU����PLQXWHV
❙ OLYHO\�GLVFXVVLRQ�DQG�H[FKDQJH�RI�LGHDV

❚ 6WDII
❙ 7KH�SROLF\�RI�QRW�GLVFXVVLQJ�VROXWLRQV��ZKHQ�WKH�PRGHUDWRU

HQIRUFHV�LW��LV�HVVHQWLDO�WR�NHHSLQJ�WKH�SURFHVV�IURP�JHWWLQJ
ERJJHG�GRZQ�
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List some bad points about the way
the reviews were conducted

❚ 6WXGHQWV
❙ WKH�UHYLHZHUV�ZHUHQ
W�IDPLOLDU�ZLWK�WKH�FRGH«�VXJJHVWLRQV�ZHUH

OLPLWHG�WR�VRPH�W\SRV�DQG�JUDWXLWRXV�FKDQJHV
❙ UHYLHZHUV�WKDW�KDYH�UHDG�WKH�FRGH��EXW�GRQ
W�XQGHUVWDQG�WKH

DUFKLWHFWXUH
❙ WKH�DXWKRU�GLGQ
W�UHDOO\�DGGUHVV�PRVW�RI�WKH�SRLQWV�UDLVHG
❙ UHYLHZHUV�DUH�QLW�SLFNLQJ�RYHU�WKH�PRVW�WULYLDO�OLWWOH�GHWDLOV
❙ WKH�DSSURDFK�RI��VD\�VRPHWKLQJ�SRVLWLYH�ILUVW�DQG�WKHQ�FULWLFL]H�

LV�QRW�DSSOLHG

❚ 6WDII
❙ :H�DUH�DOZD\V�UXVKHG�IRU�WLPH��6RPH�SHRSOH�DUH�QRW�SUHSDUHG�
❙ 6RPHWLPHV�WKH�UHYLHZHUV�DQG�PRGHUDWRU�IRFXV�RQ�WULYLDOLWLHV���

Other concerns

❚ 6WXGHQWV
❙ 5HYLHZV�ZKHUH�D�VWURQJ�SHUVRQDOLW\�PRGHUHDGHUHG��D�QHZ

ZRUG���WHQGHG�WR�VWD\�RQ�WUDFN�EHWWHU�
❙ ,W�ZRXOG�EH�QLFH�WR�ORRN�DW�WKH�WHVW�VXLWH�DW�VRPH�SRLQW��VD\�DIWHU

GHVLJQ�UHYLHZ�DQG�EHIRUH�FRGH�UHYLHZ�
❙ WKH�QRWHV�WKDW�PRVW�VFULEHV�WDNH�DUH�YHU\�EULHI�DQG�KDUG�WR

IROORZ�RXWVLGH�RI�WKH�FRQWH[W�RI�WKH�UHYLHZ
❙ ,�ZRXOG�VXJJHVW�WKDW�PRUH�WKDQ�RQH�SHUVRQ�WDNH�FKDUJH�RI�D

GRPDLQ�

❚ 6WDII
❙ 7KH�UHYLHZ�SURFHVV�EUHDNV�GRZQ�ZKHQ�ZH�DUH�LQ�D�FUXQFK�IRU�D

GHPR�
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Last word

❚ 6WXGHQWV
❙ ,�UHDOO\�WKLQN�WKDW�RXU�UHYLHZ�SURFHVV�KDV�KDG�D�QRWLFHDEOH�HIIHFW

RQ�WKH�TXDOLW\�RI�FRGH�WKDW�KDV�FRPH�RXW�RI�WKH�JURXS�UHFHQWO\�
,�YHU\�UDUHO\�ORRN�DW�3WROHP\�,,�FRGH�WKDW�KDV�EHHQ�UHYLHZHG
DQG�VHH�GHILFLHQFLHV�LQ�LW���

❙ 7KH�UHYLHZ�SURFHVV�LV�D�JUHDW�ZD\�WR�HQFRXUDJH�HQVXUH�KLJK�
TXDOLW\�VRIWZDUH��,
P�UHDOO\�LPSUHVVHG��VXUSULVHG�HYHQ��E\�WKH
HIIHFWLYHQHVV�RI�WKLV�DSSURDFK�

❚ 6WDII
❙ :H�DUH�SURGXFLQJ�WKH�EHVW�FRGH�HYHU�WR�FRPH�RXW�RI�%HUNHOH\��,

GRQ
W�PHDQ�WKDW�DV�K\SH��,�UHDOO\�EHOLHYH�LW���(GZDUG�/HH�


