


&DVH 6WXG\� &DNH3+3 )UDPHZRUN
&DFKLQJ
7KLV LV JRLQJ WR EH D UHDOO\ DZHVRPH FDVH VWXG\٢ ,٧P UHDOO\ SXPSHG DERXW LW EHFDXVH LW٧V DQ
LQWHUHVWLQJ SUREOHP WKDW QRW RQO\ WRRN DQ LQFUHGLEOH DPRXQW RI EORRG� VZHDW� DQG WHDUV WR VROYH�
EXW LV DOVR H[WUHPHO\ DSSOLFDEOH WR WKH WKHPH RI WKLV ERRN EHFDXVH LW٧V VRPHWKLQJ WKDW FRXOG RQO\ EH
UHSOLFDWHG DW VFDOH�

6R ILUVW WKLQJV ILUVW� ,٧OO VHW WKH VWDJH ZLWK WKH VRPH EDFNJURXQG DQG FRQWH[W DQG ZDON \RX WKURXJK
KRZ , GHEXJJHG� IRXQG WKH FRUH LVVXH� IDLOHG DW VROYLQJ LW VHYHUDO WLPHV� DQG ILQDOO\ IRXQG WKH SHUIHFW
VROXWLRQ�

&DNH3+3� \RX GHYLOLVK GHVVHUW

2QH RI RXU VHYHUDO EDFNHQG DSSOLFDWLRQV WKDW , ZRUN RQ DW /LIH���{uu LV ZULWWHQ LQ &DNH3+3� :KLOH ,
GRQ٧W WKLQN &DNH3+3 LV DZHVRPH� LW JHWV WKH MRE GRQH ZHOO HQRXJK DQG LV IDLUO\ HDV\ WR ZRUN ZLWK�

&DNH3+3 LV D ODUJH IUDPHZRUN� ,W KDQGOHV HYHU\WKLQJ IURP DXWRORDGLQJ \RXU 3+3 ILOHV IRU \RX� WR
LQWURVSHFWLQJ \RXU GDWDEDVH PRGHOV DQG OHDUQLQJ DERXW WKH GLIIHUHQW FROXPQV� WR SURYLGLQJ D IDX[
TXHU\ FDFKH WR FXW GRZQ RQ WKH QXPEHU RI 4&-&$5 TXHULHV \RX PDNH WR 0\64/� 7\SLFDO IUDPHZRUN
VWXII�

:LWKRXW VRPH W\SH RI FDFKH WR UHPHPEHU DOO RI WKLV LQIRUPDWLRQ DERXW \RXU FRGH EHWZHHQ UHTXHVWV�
&DNH ZRXOG KDYH WR UHJHQHUDWH LW IRU HDFK SDJHORDG� DGGLQJ D VLJQLILFDQW DPRXQW RI RYHUKHDG� ,Q
RUGHU WR UHPHPEHU WKH GDWD� &DNH SURYLGHV D SOXJJDEOH V\VWHP FDFKH ZKLFK FDQ VWRUH WKLV GDWD XVLQJ
$3&� IODW ILOHV� 0HPFDFKH� RU 0\64/�

:KLOH WKH H[DFW PHFKDQLFV DUH VSHFLILF WR &DNH3+3� WKH SUREOHP LWVHOI LV JHQHULF٢ DOPRVW HYHU\
VXEVWDQWLDO 3+3 DQG QRQ�3+3 IUDPHZRUN GRHV VRPHWKLQJ VLPLODU� SHUVLVWLQJ IUDPHZRUN DQG V\VWHP
FDFKH GDWD VRPHZKHUH�

$3& JHWV UHPRYHG IURP 3+3 ��� �DND� ȊWKH FRUH SUREOHPȋ�

2XU &DNH3+3 IUDPHZRUN FDFKH ZDV FRQILJXUHG WR XVH 3+3٧V $3& FDFKH� $3& ZRUNV JUHDW IRU WKLV
W\SH RI ZRUNORDG EHFDXVH LW٧V H[WUHPHO\ IDVW DQG WKH GDWD GRHVQ٧W QHHG WR EH VKDUHG EHWZHHQPXOWLSOH
VHUYHUV� 6DGO\� $3& KDV EHHQ UHPRYHG LQ 3+3 ��� LQ IDYRU RI VXSSRUWLQJ WKH PXFK PRUH DGYDQFHG
�DQG QRZ� RSHQ�VRXUFH� =HQG 2S&DFKH�
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5HPHPEHU WKDW $3& SURYLGHV WZR GLIIHUHQW IXQFWLRQV WR 3+3٢ LW SURYLGHV D XVHUODQG FDFKH� VLPLODU
WR 0HPFDFKH� ZKLFK LV KRZ RXU &DNH3+3 IUDPHZRUN FDFKH LV XVLQJ LW� EXW LWV SULPDU\ IXQFWLRQ LV WR
FDFKH FRPSLOHG 3+3 E\WHFRGH� DOORZLQJ RXU FRGH H[HFXWH IDVWHU� 7KH IDX[�PHPFDFKH IXQFWLRQDOLW\
LV D VHFRQGDU\ IHDWXUH WR LWV SULPDU\ UROH DV D E\WHFRGH FDFKH�

=HQG 2S&DFKH LV EHWWHU WKDQ $3&٢ LW EHQFKPDUNV IDVWHU DQG LV DOO DURXQG PRUH PRGHUQ� +DQGV
GRZQ� LW PDNHV D WRQ RI VHQVH DQG LW٧V ZK\ LW KDV EHFRPH WKH VWDQGDUG IRU 3+3 ���� =HQG 2S&DFKH
GRHV RQH WKLQJ DQG GRHV LW ZHOO٢ LW RQO\ GRHV E\WHFRGH FDFKLQJ DQG GRHVQ٧W RIIHU D FRPSDUDEOH
XVHUODQG FDFKH OLNH $3&�

7KH UHDVRQ , PHQWLRQ WKLV LV EHFDXVH ZKHQ XSJUDGLQJ IURP 3+3 ��� WR ���� ZH FRXOG QR ORQJHU XVH
$3& IRU RXU &DNH3+3 V\VWHP FDFKH� $W ILUVW JODQFH� LW GRHVQ٧W VHHP OLNH LW٧V WKDW PXFK GDWD DQG LW٧V
QRW OLNH LW FKDQJHV YHU\ PXFK� VR ZH MXVW PRGLILHG RXU FRQILJXUDWLRQ DQG WROG &DNH3+3 WR VWRUH LWV
V\VWHP FDFKH GDWD LQ IODW ILOHV LQVWHDG RI $3&٢ HDV\ HQRXJK� ULJKW"

7KLV ZRUNHG VHHPLQJO\ ZHOO� 1R SUREOHPV� LW ZRUNHG ZHOO DW VFDOH ���� PLOOLRQ UHTXHVWV SHU GD\��
HYHU\WKLQJ ZDV VHHPLQJO\ JUHDW� /LWWOH GLG , NQRZ� WKLV VPDOO FKDQJH ZRXOG FDXVH PH WR SXOO P\ KDLU
RXW IRU PRQWKV�

7KH OLIH DQG GHDWK RI D &DNH3+3 UHTXHVW

/HW٧V EULHIO\ UXQ WKURXJK KRZ D 3+3 UHTXHVW LV GLVSDWFKHG LQ &DNH3+3 �RU UHDOO\� DQ\ 09&
IUDPHZRUN�� DQG ZKHUH WKH IUDPHZRUN FDFKLQJ KDSSHQV�

�� :HE UHTXHVW LV VHQW IURP WKH EURZVHU WR 1JLQ[� 1JLQ[ VHQGV WKH UHTXHVW WR 3+3�)30
�� 3+3�)30 ORDGV WKH ERRWVWUDS ILOH RI WKH IUDPHZRUN� JOEFY�QIQ
�� %RRWVWUDS ILOH ORDGV IUDPHZRUN FRQILJXUDWLRQ� UHDGV WKH IUDPHZRUN FDFKH GDWD IURP WKH

ILOHV\VWHP �LI LW GRHVQنW H[LVW� LW KDV WR UHJHQHUDWH LW�� DQG HYHQWXDOO\ LQYRNHV \RXU FRQWUROOHU�
�� <RXU FRQWUROOHU FRGH UXQV DQG JHQHUDWHV D UHVSRQVH IRU WKH FOLHQW�
�� 7KH IUDPHZRUN VDYHV WKH QHZHVW V\VWHP FDFKH GDWD WR WKH ILOHV\VWHP DQG VHQGV \RXU

UHVSRQVH XSVWUHDP WR QJLQ[ DQG HYHQWXDOO\ WKH EURZVHU�

7KHUH DUH WZR SRLQWV DW ZKLFK WKH IUDPHZRUN QHHGV WKH FDFKH GDWD٢ DW WKH EHJLQQLQJ DQG HQG RI
WKH UHTXHVW� ,I WKH GDWD GRHVQ٧W H[LVW� LW KDV WR UHJHQHUDWH LW �ILJXUH RXW ZKLFK FODVVHV PDS WR ZKLFK
ILOHV� ILJXUH RXW ZKLFK FROXPQV DUH LQ ZKLFK WDEOHV� HWF�� 6LPSOH HQRXJK�

ΖI LW VPHOOV OLNH D UDFH FRQGLWLRQȐ

6R� ZLWK D IDLU XQGHUVWDQGLQJ RI KRZ WKH FDFKH ZRUNV� ZKDW LW DFFRPSOLVKHV� DQG ZKHQ LW UXQV� OHW٧V
PRYH RQ WR GLVFXVVLQJ ZKHUH WKLQJV VWDUWHG WR IDOO DSDUW�

,W٧V W\SLFDO :HGQHVGD\ DIWHUQRRQ� :H KDYH VRPH QHZ FRGH WKDW ZH ZDQW WR PHUJH IURP RXU
EFWFMPQNFOU EUDQFK WR NBTUFS DQG VXEVHTXHQWO\ GHSOR\ WR SURGXFWLRQ� 1R ELJ GHDO� /XFNLO\� WKLV
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LV SUHWW\ DXWRPDWHG DQG DV VRRQ DV NBTUFS JHWV XSGDWHG� DIFG{uڏ NLFNV RII� XSGDWHV WKH SURGXFWLRQ
VHUYHUV ZLWK WKH ODWHVW FRGH DQG UHORDGV 3+3�)30�

%XW KHUH٧V WKH ZHLUG SDUW٢ ZKHQ QHZ FRGH LV GHSOR\HG� ZH VWDUW VHHLQJ 3+3�)30 SURFHVVHV SLOH XS�
TXLFNO\ KLW ���� &38 XVDJH DQG VSLNH VHUYHU ORDG WR ��� :H UXQ RXW RI IUHH 3+3�)30 FKLOGUHQ LQ QR
WLPH� H[FHHG WKH 3+3�)30 EDFNORJ� DQG QJLQ[ VWDUWV WKURZLQJ ��� #BE (BUFXBZ +773 UHVSRQVHV�
%DG QHZV� $QG DV TXLFNO\ DV LW FDPH� WKH SUREOHP ZRXOG VLOHQWO\ UHWUHDW DQG JR DZD\� QHYHU WR EH
VHHQ DJDLQ XQWLO WKH QH[W GHSOR\�

,W VRUW RI EHFDPH D ULWXDO� 'HSOR\ QHZ FRGH� VHH D MXPS LQ HUURUV� ZDWFK LW P\VWHULRXVO\ JR DZD\� ,W
SODJXHG PH IRU PRQWKV٢ QR RQH ZDQWHG WR GHSOR\ FRGH� ZRUULHG DERXW FDXVLQJ EULHI GRZQWLPH� :H
KDG D OLVW RI DVVXPSWLRQV ZK\ WKLV ZDV KDSSHQLQJ �QRQH RI WKHP ZHUH WUXH�� DQG LW GLGQ٧W JR DZD\
XQWLO , VDW GRZQ IRU � GD\V VWUDLJKW DQG WHVWHG HDFK RQH�

6WLOO ZLWK PH" *UHDW� , ZDQW WR ZDON \RX WKURXJK WKLV SUREOHP OLNH ZH٧UH ZRUNLQJ RQ WKH SURMHFW
WRJHWKHU� , WKLQN WKH SURFHVV LW٧V ZKDW٧V KHOSIXO KHUH٢ WKH DQVZHU LWVHOI LVQ٧W WKDW YDOXDEOH� WKDW٧V
ZK\ ,٧P ZDONLQJ \RX WKURXJK WKH HQWLUH SUREOHP IURP VWDUW WR ILQLVK LQVWHDG RI MXVW JLYLQJ \RX WKH
VROXWLRQ�

0\ LQLWLDO DVVXPSWLRQV ZHUH WKDW WKH LQFUHDVH LQ ��� #BE (BUFXBZ HUURUV ZHUH FDXVHG E\ RQH RI WKH
IROORZLQJ SUREOHPV�

�� 7RR PDQ\ FRQQHFWLRQV WR 0HPFDFKHG GXH WR UHORDGLQJ 3+3
�� 5HORDGLQJ 3+3�)30 �LJMM �643�� ZDVQ٧W ZRUNLQJ DV H[SHFWHG
�� =HQG 2S&DFKH WDNLQJ WLPH WR ZDUP XS� FDXVLQJ PDQ\ 3+3 UHTXHVWV WR UXQ ZLWKRXW FRPSLOHG

E\WHFRGH DQG VSLNLQJ &38 XVDJH

%XVWLQJ WKH DVVXPSWLRQV

7KH ILUVW VWHS WR EHLQJ DEOH WR WHVW WKH WKUHH DVVXPSWLRQV ZDV WR EH DEOH WR UHSOLFDWH WKH SUREOHP�
8QIRUWXQDWHO\� LW ZDV QHDUO\ LPSRVVLEOH WR UHSOLFDWH WKLV RQ D GHYHORSPHQW VHUYHU� EHFDXVH ZLWKRXW
D KHDY\ IORZ RI UHDO WUDIILF� FRGH ZRXOG GHSOR\ ZLWKRXW LVVXH� , VHJUHJDWHG D SURGXFWLRQ VHUYHU WKDW
ZDV VHUYLQJ WUDIILF DQG IRUFH GHSOR\HG WR LW RYHU DQG RYHU� %LQJR٢ &38 VSLNH� ��� HUURUV� WKH ZRUNV�

, FDQ UHSOLFDWH WKH LVVXH RYHU DQG RYHU DJDLQ� 1RZ ,٧P UHDG\ WR VWDUW WHVWLQJ P\ DVVXPSWLRQV� RQH E\
RQH�

7RR PDQ\ FRQQHFWLRQV WR 0HPFDFKHG IURP UHORDGLQJ 3+3

0\ ILUVW DVVXPSWLRQ ZDV WKDW GXULQJ WKH JUDFHIXO UHORDG RI 3+3� WKH ROG ZRUNHUV PLJKW VWLOO EH
KROGLQJ RQWR WKHLU ROG FRQQHFWLRQ WR 0HPFDFKHG ZKLOH WKH QHZ RQHV VWDUW XS� 0HPFDFKHG KDV D
FRQQHFWLRQ OLPLW� LI ZH H[FHHG WKLV� WKH PHPFDFKHG FOLHQW ZLOO VWDUW WKURZLQJ H[FHSWLRQV DQG WKHVH
H[FHSWLRQV FRXOG EH FDXVLQJ WKH SUREOHPV ZH٧UH H[SHULHQFLQJ�
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(DV\ WR WHVW٢ LI ZH IRUFH D GHSOR\ RQ RXU WHVW ER[ ZLWK ��� 3+3�)30 ZRUNHUV� ZH VKRXOG VHH WKH
QXPEHU RI FRQQHFWLRQV RQ RXU 0HPFDFKHG VHUYHU JR XS E\ H[DFWO\ ���� :H FDQ HDVLO\ PRQLWRU WKLV
ZLWK UFMOFU�

� UFMOFU NFNDBDIF@TFSWFS�JQ �����

� � 45"54

� � 45"5 DVSS@DPOOFDUJPOT ����

� ���

2ND\� ZH KDYH ���� FRQQHFWLRQV WR RXU PHPFDFKH VHUYHU� LI ZH ZDWFK LW ZKLOH IRUFH GHSOR\LQJ RQ
RXU WHVW ER[� ZH VKRXOG VHH LW EOLS XS WR �����

'HSOR\�� ZDLWٴ DQG�� 1RSH� 7KDW ZDVQ٧W LW� DIWHU WKH GHSOR\ , VHH WKH QXPEHU RI FRQQHFWLRQV KROG
VWHDG\ DW ����� 0\WK EXVWHG�

5HORDGLQJ 3+3�)30 �LJMM �643�� GRHVQȇW ZRUN DV H[SHFWHG

:KHQ ZH GHSOR\ FRGH� ZH JUDFHIXOO\ UHORDG 3+3�)30� :K\ UHORDG 3+3�)30 RQ GHSOR\" :H KDYH
PQDBDIF�WBMJEBUF@UJNFTUBNQT�� DQG PQDBDIF�SFWBMJEBUF@GSFR�� VHW LQ RXU QIQ�JOJ� :KDW WKHVH
VHWWLQJV GR LV PDNH LW VR WKDW RQFH =HQG 2S&DFKH FRPSLOHV WKH E\WHFRGH IRU D SDUWLFXODU 3+3 ILOH� LW
ZLOO QHYHU FKHFN WKH ILOH IRU XSGDWHV DJDLQ� 7KDW LV WR VD\� LI WKH ILOH LV PRGLILHG RU FKDQJHG �PDQXDOO\
RU E\ D GHSOR\�� 3+3 ZLOO QRW UHDG WKH ODWHVW XSGDWHV XQWLO 3+3�)30 LV UHVWDUWHG RU UHORDGHG�

:KDW GRHV JUDFHIXO UHORDGLQJ GR" :KHQ \RX VHQG WKH 3+3�)30 PDVWHU SURFHVV WKH 643�
VLJQDO� LW ZDLWV IRU HDFK FKLOG SURFHVV WR ILQLVK WKH FXUUHQW UHTXHVW DQG WKHQ UHSODFHV WKH
ROG SURFHVV ZLWK D QHZ RQH� 7KLV DOORZV 3+3 WR JUDFHIXOO\ UHVWDUW ZLWKRXW GURSSLQJ DQ\
UHTXHVWV�

7KLV RQH LV HDV\ WR WHVW� ,QVWHDG RI IRUFH GHSOR\LQJ 3+3� , MXVW QHHG WR PDQXDOO\ LJMM �643� LW RQ
P\ WHVW ER[ DQG FKHFN IRU D VSLNH LQ HUURUV� 6R� , UXQ�

� � LJMM �643� ADBU �WBS�SVO�QIQ�GQN��QJEA

$QG ZKDW GR , VHH� $ VPDOO MXPS LQ ��� #BE 3FRVFTU HUURUV� ,V WKLV LW" 'LG ZH ILJXUH RXW RXU FXOSULW"
1R� EXW LW OHG PH WR GLVFRYHULQJ D VPDOO FRQWULEXWHU� $IWHU UHDGLQJ WKH 3+3�)30 VRXUFH� , GLVFRYHUHG
WKDW , QHHGHG WR VHW QSPDFTT@DPOUSPM@UJNFPVU LQ P\ GQN�DPOG ILOH� RWKHUZLVH 3+3�)30 ZLOO VWDOO
DQGZDLW IRUHYHU IRU DOO RI WKH FKLOGUHQ WR ILQLVK WKHLU UHTXHVW� 6HWWLQJ QSPDFTT@DPOUSPM@UJNFPVU���T
PDGH JUDFHIXOO\ UHORDGLQJ 3+3 PXFK VPRRWKHU� %XW WKH PDLQ LVVXH VWLOO SHUVLVWHG٢ D GHSOR\� HYHQ
ZLWK WKLV FKDQJH� VWLOO FDXVHV KLJK &38 DQG ��� HUURUV� 2QZDUGV�
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=HQG 2S&DFKH LV WDNLQJ D ORQJ WLPH WR ZDUP XS

7KH DVVXPSWLRQ KHUH LV WKDW WKH 2S&DFKH WDNHV D OLWWOH ZKLOH WR ZDUP XS DQG WKDW ZLWKRXW WKH
FRPSLOHG 3+3 E\WHFRGH� WKH VHUYHUV DUH UXQQLQJ WKH 3+3 FRGH VORZHU DQG XVLQJ PXFK PRUH &38�

, ZDV ZULWLQJ D EXQFK RI ORJLF LQ &KHI WR SUH�ZDUP WKH FDFKH EHIRUH GHSOR\LQJ� , GHFLGHG , VKRXOG
VSHQG D IHZ PLQXWHV WHVWLQJ WKLV DVVXPSWLRQ EHIRUH LQYHVWLQJ D WRQ RI WLPH WU\LQJ WR IL[ LW�

, SURYHG WKLV DVVXPSWLRQ ZURQJ LQ WZR ZD\V�

7KH ILUVW �DQG HDVLHVW� ZD\٢ , GLVDEOHG =HQG 2S&DFKH FRPSOHWHO\ ZLWK PQDBDIF�FOBCMF�� LQ
QIQ�JOJ DQG UHORDGHG 3+3� :KLOH , VDZ WKDW ORDG ZDV FHUWDLQO\ KLJKHU� WKH VHUYHU ZDV QRW WKURZLQJ
��� #BE (BUFXBZ HUURUV QRU ZDV WKH &38 DW ����� %XVWHG�

7KH RWKHU ZD\ , WHVWHG ZDV UHVWDUWLQJ 3+3 DQG DIWHU WKH ILUVW UHTXHVW SULQWLQJ WKH FRQWHQWV RI
PQDBDIF@HFU@TUBUVT	
� 7KLV IXQFWLRQ VKRZV DOO RI WKH ILOHV FXUUHQWO\ FDFKHG E\ =HQG 2S&DFKH�
,W WXUQV RXW WKDW HYHQ ZLWK D YHU\ KHDY\ IUDPHZRUN OLNH &DNH3+3� DOPRVW ��� RI WKH FRGH ZDV
FRPSLOHG WR E\WHFRGH DIWHU WKH ILUVW UHTXHVW�

%XPPHU� :H٧UH RXW RI DVVXPSWLRQV� %DFN WR WKH GUDZLQJ ERDUG�

1RZ ZKDW" ΖȇP RXW RI LGHDV

$OO RI WKH DVVXPSWLRQV WKDW , KDG ZHQW GRZQ WKH WXEH DV , V\VWHPDWLFDOO\ GHEXQNHG HDFK RQH� , ZDV
685( WKDW , NQHZ ZKDW WKH SUREOHP ZDV� EXW DV LW WXUQV RXW� , ZDV FRPSOHWHO\ ZURQJ� ,٧P RXW RI
LGHDV DQG ZKDW GR , EHVLGHV JLYH XS DQG SXOO RXW P\ KDLU"

TUSBDF WR WKH UHVFXH�

:KHQ \RX QHHG D SDUWQHU WR KHOS \RX GHEXJ� TUSBDF KDV JRW \RXU EDFN� ,W٧V RQH RI P\ IDYRULWH WRROV
RQ /LQX[ DQG ZKLOH \RX FDQ VSHQG DQ HQWLUH VHPHVWHU OHDUQLQJ DERXW DOO RI WKH IHDWXUHV LW KDV� WKH
VLPSOHVW XVH�FDVH FDQ RIWHQ EH DOO WKDW \RX QHHG�

TUSBDF JLYHV \RX WKH DELOLW\ WR DWWDFK WR D UXQQLQJ� OLYH SURFHVV �ZKLOH PDUJLQDOO\ LPSDFWLQJ
SHUIRUPDQFH٢ RND\ IRU RXU XVH� EXW GRQ٧W TUSBDF D SURGXFWLRQ 0\64/ VHUYHU� IRU LQVWDQFH� DQG
YLHZ ZKDW V\VWHP FDOOV LW LV PDNLQJ� 6XUH� \RX FDQ٧W VHH WKH H[DFW FRGH WKDW٧V H[HFXWLQJ� EXW \RX FDQ
VHH H[WHUQDO QHWZRUN UHTXHVWV� ILOHV\VWHP FDOOV� DQG RWKHU ORZ�OHYHO VWXII�

6R� , GHSOR\ RQFH DJDLQ� DQG ILQG P\VHOI D 3+3�)30 ZRUNHU WR DWWDFK WR�

� � QT BVY ] HSFQ QIQ�GQN

�

� NZBQQ ������ ��� ��� ������ �����  3 ����� ����� QIQ�GQN� QPPM XXX

� ���

3HUIHFW� TXLFNO\ , DWWDFK WR WKLV SURFHVV ������ DQG VWDUW TUSBDF٦LQJ LW� WR VHH ZKDW LW٧V XS WR� /R DQG
EHKROG� , VHH VRPHWKLQJ LQWHUHVWLQJ ULJKW DZD\� 7KH RXWSXW IOLHV E\ DW PDFK��� EXW VXUH HQRXJK LW
NHHSV SDXVLQJ IRU VHYHUDO VHFRQGV DIWHU WKLV EORFN RI V\VWHP FDOOVٴ LW٧V VWDOOLQJ KHUH�
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� PQFO	á�UNQ�DBLF@DPSF@GJMF@NBQá 0@3%83]0@$3&"5 ����
 � ��

� GTUBU	�� \TU@NPEF�4@*'3&(]���� TU@TJ[F������ ���^
 � �

� MTFFL	�� � 4&&,@$63
 � �

� DMPTF	��
 � �

� GMPDL	�� -0$,@&9
 � �

6R ZKDW WKH KHOO LV WKLV" :HOO� 3+3 LV VWDOOLQJ DW WKH ODVW FDOO WR GMPDL� :KDW٧V GMPDL" ,W٧V D V\VWHP FDOO
WR REWDLQ D ORFN RQ WKH ILOH� VR QR RWKHU SURJUDPV FDQ ZULWH WR LW� :K\� LW٧V ZDLWLQJ WR JHW DQ H[FOXVLYH
ILOH ORFN DQG EORFNLQJ XQWLO LW FDQ JHW RQH� :KDW ILOH LV LW WU\LQJ WR REWDLQ DQ H[FOXVLYH ORFN RQ" 285
&$.(3+3 6<67(0 &$&+( ),/(6� 6RPHZKHUH LQ WKH LQWHUQDO &DNH3+3 FRGH� LW٧V ORFNLQJ WKH ILOHV
EHIRUH ZULWLQJ WR WKHP�

$QG WKDW٧V WKH FRUH SUREOHP� :H IRXQG LW� :KHQ ZH GHSOR\ D QHZ FRGH UHOHDVH� ZH٧UH ZLSLQJ RXW
RXU �UNQ GLUHFWRU\٢ ZH :$17 WKH &DNH3+3 FDFKH ILOHV WR EH UHIUHVKHG DIWHU D GHSOR\ EHFDXVH
D GDWDEDVH WDEOH RU PRGHO PD\ FKDQJH� %XW ZKDW٧V KDSSHQLQJ LV WKDW D VWDPSHGH RI ��� 3+3�)30
ZRUNHUV DUH WU\LQJ WR XSGDWH WKH FDFKH VLPXOWDQRXVO\� HDFK UHTXHVWLQJ DQ H[FOXVLYH ILOH ORFN WR GR VR�
$QG WKDW٧V ZKHUH LW٧V EORFNLQJ٢ EHFDXVH RI WKH FRPSHWLWLRQ RYHU REWDLQLQJ D ILOH ORFN� 7KH EORFNLQJ
FDXVHV UHTXHVWV WR SLOH XS� ZKLFK FDXVHV RXU VRFNHW EDFNORJ WR ILOO XS� DQG IRUFHV 1JLQ[ WR VWDUW
WKURZLQJ ��� %DG *DWHZD\ HUURUV� 7KDW٧V LW�

7KH VROXWLRQ�V�

1RZ WKDW ZH NQRZ WKH LVVXH� LW٧V PXFK HDVLHU WR VROYH� :H QHHG WR VSHHG XS GMPDL �RU DYRLG LW DOO
WRJHWKHU� VR WKDW WKH GXULQJ D GHSOR\� ZH GRQ٧W KDYH ��� 3+3�)30 ZRUNHUV DOO FRPSHWLQJ RQ WU\LQJ
WR XSGDWH WKH VDPH ILOHV� 7KHUH DUH D FRXSOH RI GLIIHUHQW ZD\V WR GR VROYH WKLV SUREOHP� DQG ,٧OO TXLFNO\
FRYHU ZKLFK RQH , XVHG �DQG WKH RQHV WKDW IDLOHG��

6FUHZ ILOHV� XVH 0HPFDFKH�

0\ ILUVW UHDFWLRQ ZDV WR MXVW XVH 0HPFDFKH� 5HPHPEHU HDUOLHU ZH WDONHG DERXW WKH SOXJJDEOH
EDFNHQG IRU WKH &DNH3+3 V\VWHP FDFKH" :HOO RQH RI WKH EDFNHQGV LV 0HPFDFKH� VR VFUHZ LW� OHW٧V
MXVW XVH WKDW� , PRGLILHG WKH FRQILJXUDWLRQ� SOXJJHG LQ P\ PHPFDFKH VHUYHU GHWDLOV� DQG LW DOO VHHPHG
WR ZRUN� %XW� FXULRXVLW\ JRW WKH EHVW RI PH� DQG , ZRQGHUHG KRZ PXFK H[WUD WUDIILF WKLV ZDV DGGLQJ
WR WKH 0HPFDFKHG VHUYHU�

6R , UHPRYHG WKH FKDQJH� DQG XVHG JGTUBU WR JHW D EDVHOLQH IRU QHWZRUN WUDIILF RQ WKLV DSS VHUYHUٴ

� � JGTUBU �J FUI�

� ,#�T JO ,#�T PVU

� ������� �������

� ������� �������

2N� DERXW �0%�V LQ DQG RXW� 1H[W� , UH�HQDEOHG WKH PHPFDFKHG EDFNHQG LQ &DNH3+3 DQG FKHFNHG
DJDLQ�
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� � JGTUBU �J FUI�

� ,#�T JO ,#�T PVU

� �������� ��������

� �������� ��������

2K ZRZ� ZH DGGHG DOPRVW ��0%�V RI WUDIILF WR DQG IURP RXU PHPFDFKH VHUYHU E\ XVLQJ LW IRU WKH
&DNH3+3 V\VWHP FDFKH� )25 21( 6(59(5� 0XOWLSO\ LW DFURVV DOO RI RXU DSS VHUYHUV DQG ZRZ� LW
TXLFNO\ EHFRPHV XQVXVWDLQDEOH� 7KH &DNH3+3 FDFKH LV RQO\ D FRXSOH RI NLORE\WHV EXW LW QHHGV WR UHDG
LW RXW DQG ZULWH EDFN RXW WKH IXOO FRQWHQWV IRU HDFK UHTXHVW� %XPPHU� PHPFDFKHG LVQ٧W JR WR ZRUN
IRU WKLV�

$3&X� WKH XVHUODQG FDFKH IRU 3+3 ���

1H[W XS� , IRXQG $3&X{uڐ� WKH XVHUODQG SDUW RI $3& UHLPSOHPHQWHG IRU 3+3 ���� , WHVWHG WKLV� DQG
ZKLOH LW ZRUNHG MXVW ILQH� LW IHOW GLUW\ WR PH� 7KLV LV D EHWD�OHYHO SDFNDJH� ZLWKRXW PXFK KLVWRU\ RU
WHVWLQJ� DQG ZKR NQRZV LI LW ZLOO FRQWLQRXVO\ EH XSGDWHG WR ZRUN ZLWK 3+3 ���� ���� DQG VR RQ� 0LJKW
DV ZHOO PDNH WKH FOHDQ FXW LQVWHDG RI KDFNLQJ WKH IXQFWLRQDOLW\ EDFN LQ ZLWK D OHJDF\ PRGXOH� ,
ZLOO VD\ WKLV٢ RXW RI DOO WKH VROXWLRQV� WKLV ZDV SUREDEO\ WKH HDVLHVW DQG PRVW VWUDLJKWIRUZDUG� $3&
ZRUNHG JUHDW IRU WKLV VROXWLRQ LQ 3+3 ��� DQG ����

$Q LQGHSHQGHQW FDFKH IRU HDFK 3+3�)30 ZRUNHU

, KDG WR ZDNH XS DW ����$0 RQ D 6DWXUGD\ PRUQLQJ WR FDWFK D IOLJKW WR 6DQ )UDQFLVFR� $V , ZDV
IORVVLQJ LQ P\ EDWKURRP� LW KLW PH LQ WKH IDFH� ,QVWHDG RI UHO\LQJ RQ D JOREDO &DNH3+3 V\VWHP FDFKH
IRU DOO ��� RI P\ 3+3�)30 ZRUNHUV� ZK\ GRQ٧W , KDYH D XQLTXH ILOH FDFKH SHU�ZRUNHU" 7KLV ZLOO JHW
ULG RI WKH FRPSHWLWLRQ IRU WKH ILOH ORFN� VLQFH HDFK ZRUNHU LV VLQJOH WKUHDGHG DQG FDQ RQO\ VHUYH RQH
ZHE UHTXHVW DW D WLPH�

,W JHWV HYHQ HDVLHU٢ LW ZRXOG RQO\ UHTXLUH RQH FKDQJH�

� � QIQ

� �� 0ME $POGJHVSBUJPO

� $BDIF��DPOGJH	�@DBLF@DPSF@� BSSBZ	�QSFGJY� �� �DBLF@DPSF�

�

�

� �� /FX $POGJHVSBUJPO

� $BDIF��DPOGJH	�@DBLF@DPSF@� BSSBZ	�QSFGJY� �� HFUNZQJE	
 � �DBLF@DPSF�

�

$OO ZH GLG ZDV DGG HFUNZQJE	
 WR WKH ILOHQDPH RI WKH &DNH3+3 IUDPHZRUN FDFKH٢ VLQFH HDFK 3+3�
)30 ZRUNHU UXQV DV D FKLOG SURFHVVHV DQG KDV LWV RZQ SURFHVV LG� HDFK 3+3�)30 ZRUNHU JHWV LWV
RZQ XQLTXH FDFKH�

{uڐKWWS���SHFO�SKS�QHW�SDFNDJH�$3&X

http://pecl.php.net/package/APCu
http://pecl.php.net/package/APCu
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7KH EHVW LGHDV FRPH ZKHQ \RX٧UH IORVVLQJ�

, ZDV H[FLWHG WR ODQG RQ WKH ZHVW FRDVW DQG WHVW P\ WKHRU\� :LWKLQ PLQXWHV RI ODQGLQJ� , WHVWHG P\
WKHRU\� DQG LW ZRUNHG� ([FHSW IRU D VPDOO SUREOHP� :KHQ , FKHFNHG ILOHV\VWHP XVDJH ZLWK JPTUBU�
, ZDV VDWXUDWLQJ WKH GLVNV� ,W ZDV WRR PXFK ORDG RQ WKH GLVN WR KDYH ��� LQGHSHQGHQW 3+3�)30
FDFKHV� %ODK�

� � JPTUBU �EFW�YWEC �Y �

� %FWJDF� SSRN�T XSRN�T S�T X�T TWDUN �VUJM

� YWEC ������� ������ ������� ������ ���� ������

,QVWHDG RI JRLQJ EDFN WR WKH GUDZLQJ ERDUG $*$,1� , MXVW LWHUDWHG RQ WKLV VROXWLRQ� 7KH FDFKH ILOHV
ZHUH SUHWW\ VPDOO� OHVV WKDQ ��.% HDFK� VR HYHQ ZLWK ��� LQGHSHQGHQW FDFKHV ZH DUH RQO\ WDONLQJ
DERXW ��0% RU VR٢ LW٧V MXVW JHWWLQJ UHDG DQG UH�ZULWWHQ VHYHUDO WKRXVDQG WLPHV SHU VHFRQG�

, FUHDWHG DQ LQ�PHPRU\ ILOHV\VWHPZLWK UNQGT DQGPRXQWHG LW LQ WKH ORFDWLRQ RI P\ FDFKH GLUHFWRU\٢
JLYLQJ &DNH3+3 WKH LOOXVLRQ RI XVLQJ WKH ILOHV\VHP� ZKLOH UHDOO\ VWRULQJ WKH FDFKH LQ PHPRU\� 7KLV
VROYHG DOO RI WKH SUREOHPV DQG ZDV XOWLPDWHO\ WKH VROXWLRQ , XVHG�

� � NPVOU �U UNQGT �P TJ[F�����.NPEF����� UNQGT �UNQ�DBDIF

:KDW D ULGH LW ZDV� , KRSH WKLV FDVH VWXG\ VKRZHG \RX VRPH UHDO�ZRUOG GHEXJJLQJ� UHDVRQV WR IORVV
\RXU WHHWK� DQG ZK\ DW VFDOH� VRPHWLPHV HYHQ WKH REYLRXV VROXWLRQV GRQ٧W DOZD\V JR DV SODQQHG ��


