
��������������&6�����/HFWXUH�����GLVN��ILOHV

�����������'DZVRQ�(QJOHU

���6WDQIRUG�&6�GHSDUWPHQW

7KH�SUHVHQW
◆ $�ERWWRP�XS�H[SRVLWLRQ�RI�ILOH�V\VWHPV

◆ 'LVN�
² ZKDW�LW�ORRNV�OLNH

² VRPH�LPSOLFDWLRQV

◆ )LOHV�
² ZKDW�WKH\�ORRN�OLNH

² ZK\

² VRPH�LPSOLFDWLRQV

◆ 7KH�OHFWXUH�LJQRUHV�PDQ\�RWKHU��ULFKHU�VWRUDJH�V\VWHP
RUJDQL]DWLRQV��H�J���GDWDEDVHV�

◆ �����KHDGV��SODWWHUV�
���
² GLDPHWHU���··�WR����··

◆ ���������WUDFNV�SHU
VXUIDFH

◆ �������VHFWRUV
SHU�WUDFN

◆ VHFWRU�VL]H�
² ����N�E\WHV

² ����IRU�PRVW�SF·V

² QRWH��LQWHU�VHFWRU�JDSV

◆ FDSDFLW\����0���*

◆ PDLQ�DGMHFWLYHV��%,*��VORRZZZZZZ

:KDW�GR�GLVNV�ORRN�OLNH"

SODWWHU

WUDFN

VHFWRUV 'LVN�DUP
5HDG�ZULWH�KHDG

([DPSOH��D�W\SLFDO�GLVN
◆ $�W\SLFDO�VXQ�GLVN��WZR��WKUHH�\HDUV�DJR�

² �����F\OLQGHUV�����KHDGV������VHF�WUDFN������E\WH
VHFWRUV

² ������
����
����
��������������
������� ������0%

² RU�DERXW���������GRXEOH�VSDFHG�W\SHZULWWHQ�SDJHV

² SODWWHU�530� ������530���VRPH�UXQ�DW�����530�

◆ 7HFKQRORJ\�DGYDQFHV�PRVWO\�LQ�PLQLDWXUL]DWLRQ
² LQ��������0E\WHV�WRRN�XS�VSDFH�WKH�VL]H�RI�D�ZDVKLQJ
PDFKLQH

² WRGD\��P\�ODSWRS�KDV�D��*%�GLVN�

�����'LVN����������������YV����������0HPRU\

◆ 6PDOOHVW�ZULWH��VHFWRU

◆ $WRPLF�ZULWH� �VHFWRU

◆ 5DQGRP�DFFHVV����PV
² QRW�RQ�D�JRRG�FXUYH

◆ 6HTXHQWLDO�DFFHVV����0%�V

◆ &RVW�����0%��¶���3&�PDJ�

◆ &UDVK��GRHVQ·W�PDWWHU
�´QRQ�YRODWLOHµ�

◆ �XVXDOO\��E\WHV

◆ E\WH��ZRUG

◆ ����QV
² IDVWHU�DOO�WKH�WLPH

◆ ��������0%�V

◆ ��0%

◆ FRQWHQWV�JRQH��´YRODWLOHµ�

6RPH�XVHIXO�IDFWV
◆ 'LVN�UHDGV�ZULWHV�LQ�WHUPV�RI�VHFWRUV��QRW�E\WHV

² UHDG�ZULWH�VLQJOH�VHFWRU�RU�DGMDFHQW�JURXSV

◆ +RZ�WR�ZULWH�D�VLQJOH�E\WH"��´5HDG�PRGLI\�ZULWHµ
² UHDG�LQ�VHFWRU�FRQWDLQLQJ�WKH�E\WH

² PRGLI\�WKDW�E\WH

² ZULWH�HQWLUH�VHFWRU�EDFN�WR�GLVN

² NH\��LI�FDFKHG��GRQ·W�QHHG�WR�UHDG�LQ

◆ 6HFWRU� �XQLW�RI�DWRPLFLW\�
² VHFWRU�ZULWH�GRQH�FRPSOHWHO\��HYHQ�LI�FUDVK�LQ�PLGGOH

ª �GLVN�VDYHV�XS�HQRXJK�PRPHQWXP�WR�FRPSOHWH�

² ODUJHU�DWRPLF�XQLWV�KDYH�WR�EH�V\QWKHVL]HG�E\�26



6RPH�XVHIXO�FRVWV
◆ 6HHN��PRYH�GLVN�DUP�WR�WKH�ULJKW�WUDFN

² EHVW�FDVH���PV��RQ�WUDFN�DOUHDG\�

² ZRUVW��a�����PV�
����PRYH�RYHU�HQWLUH�GLVN�

² DYHUDJH�������PV������ZRUVW�FDVH

◆ 5RWDWLRQDO�GHOD\��ZDLW�IRU�VHF�WR�URWDWH�XQGHU�KHDG
² EHVW���PV��RYHU�VHFWRU�

² ZRUVW��a��PV��HQWLUH�URWDWLRQ�

² DYHUDJH��a�PV������ZRUVW�FDVH�

◆ 7UDQVIHU�EDQGZLGWK��VXFN�ELWV�RII�RI�GHYLFH

◆ &RVW�RI�GLVN�DFFHVV"��6HHN���URWDWLRQ���WUDQVIHU�WLPH
² UHDG�D�VLQJOH�VHFWRU����PV����PV�����XV�a ���PV

² &RRO��UHDG�DQ�HQWLUH�WUDFN"��6HHN���WUDQVIHU����ZK\"�

6RPH�XVHIXO�WUHQGV
◆ 'LVN�EDQGZLGWK�DQG�FRVW�ELW�LPSURYLQJ�H[SRQHQWLDOO\

² VLPLODU�WR�&38�VSHHG��PHPRU\�VL]H��HWF�

◆ 6HHN�WLPH�DQG�URWDWLRQDO�GHOD\�LPSURYLQJ�
YHU\
�VORZO\
² ZK\"��UHTXLUH�PRYLQJ�SK\VLFDO�REMHFW��GLVN�DUP�

◆ 6RPH�LPSOLFDWLRQV�
² GLVN�DFFHVVHV�D�KXJH�V\VWHP�ERWWOHQHFN�	�JHWWLQJ�ZRUVH

² EDQGZLGWK�LQFUHDVH�OHWV�V\VWHP��SUH��IHWFK�ODUJH�FKXQNV
IRU�DERXW�WKH�VDPH�FRVW�DV�VPDOO�FKXQN�
ª 5HVXOW"�WUDGH�EDQGZLGWK�IRU�ODWHQF\�LI�\RX�FDQ�JHW�ORWV�RI
UHODWHG�VWXII�

ª +RZ�WR�JHW�UHODWHG�VWXII"��&OXVWHU�WRJHWKHU�RQ�GLVN

² 0HPRU\�VL]H�LQFUHDVLQJ�IDVWHU�WKDQ�W\SLFDO�ZRUNORDG�VL]H
ª 0RUH�DQG�PRUH�RI�ZRUNORDG�ILWV�LQ�ILOH�FDFKH

ª GLVN�WUDIILF�FKDQJHV��PRVWO\�ZULWHV�DQG�QHZ�GDWD

)LOHV��QDPHG�E\WHV�RQ�GLVN
◆ )LOH�DEVWUDFWLRQ�

² XVHU·V�YLHZ��QDPHG�VHTXHQFH�RI�E\WHV

² )6·V�YLHZ��FROOHFWLRQ�RI�GLVN�EORFNV

² ILOH�V\VWHP·V�MRE��WUDQVODWH�QDPH�	�RIIVHW�WR�GLVN�EORFNV

◆ )LOH�RSHUDWLRQV�
² FUHDWH�D�ILOH��GHOHWH�D�ILOH

² UHDG�IURP�ILOH��ZULWH�WR�ILOH

◆ :DQW��RSHUDWLRQV�WR�KDYH�DV�IHZ�GLVN�DFFHVVHV�DV
SRVVLEOH�	�KDYH�PLQLPDO�VSDFH�RYHUKHDG

RIIVHW�LQW GLVN�DGGU�LQW

LQW�PDLQ���^�«�IRR�F

◆ ,Q�VRPH�VHQVH��WKH�SUREOHPV�ZH�ZLOO�ORRN�DW�DUH�QR
GLIIHUHQW�WKDQ�WKRVH�LQ�YLUWXDO�PHPRU\
² OLNH�SDJH�WDEOHV��ILOH�V\VWHP�PHWD�GDWD�DUH�VLPSO\�GDWD
VWUXFWXUHV�XVHG�WR�FRQVWUXFW�PDSSLQJV�

² 3DJH�WDEOH��PDS�YLUWXDO�SDJH���WR�SK\VLFDO�SDJH��

² ILOH�PHWD�GDWD��PDS�E\WH�RIIVHW�WR�GLVN�EORFN�DGGUHVV

² GLUHFWRU\��PDS�QDPH�WR�GLVN�EORFN�DGGUHVV

:KDW·V�VR�KDUG�DERXW�JURXSLQJ�EORFNV"""

3DJH�WDEOH�� ��

8QL[�LQRGH�������� �������

GLUHFWRU\IRR�F �������

◆ ,Q�VRPH�ZD\V�SUREOHP�VLPLODU�
² ZDQW�ORFDWLRQ�WUDQVSDUHQF\��REOLYLRXV�WR�VL]H��	�SURWHFWLRQ

◆ ,Q�VRPH�ZD\V�WKH�SUREOHP�LV�HDVLHU�
² &38�WLPH�WR�GR�)6�PDSSLQJV�QRW�D�ELJ�GHDO�� �QR�7/%�

² 3DJH�WDEOHV�GHDO�ZLWK�VSDUVH�DGGUHVV�VSDFHV�DQG�UDQGRP
DFFHVV��ILOHV�DUH�GHQVH�������ILOHVL]H����	�aVHTXHQWLDO

◆ ,Q�VRPH�ZD\·V�SUREOHP�LV�KDUGHU�
² (DFK�OD\HU�RI�WUDQVODWLRQ� �SRWHQWLDO�GLVN�DFFHVV

² 6SDFH�D�KXJH�SUHPLXP����%XW�GLVN�LV�KXJH"�"����5HDVRQ"
&DFKH�VSDFH�QHYHU�HQRXJK��WKH�DPRXQW�RI�GDWD�\RX�FDQ
*HW�LQWR�RQH�IHWFK�QHYHU�HQRXJK�

² 5DQJH�YHU\�H[WUHPH��0DQ\����N��VRPH�PRUH�WKDQ�*%�

² ,PSOLFDWLRQV"

)6�YV�90 6RPH�ZRUNLQJ�LQWXLWLRQV
◆ )6�SHUIRUPDQFH�GRPLQDWHG�E\���RI�GLVN�DFFHVVHV

² (DFK�DFFHVV�FRVWV���V�RI�PLOOLVHFRQGV

² 7RXFK�WKH�GLVN��������H[WUD�WLPHV� ���
VHFRQG


² &DQ�HDVLO\�GR����V�RI�PLOOLRQV�RI�$/8�RSV�LQ�VDPH�WLPH

◆ $FFHVV�FRVW�GRPLQDWHG�E\�PRYHPHQW��QRW�WUDQVIHU
² &DQ�JHW���[�WKH�GDWD�IRU�RQO\�a���PRUH�RYHUKHDG

² ��VHFWRU� ���PV����PV�����XV��������0%�V�� ���PV

² ���VHFWRUV� ���PV����PV����PV� ���PV

◆ 2EVHUYDWLRQV�
² DOO�EORFNV�LQ�ILOH�WHQG�WR�EH�XVHG�WRJHWKHU��VHTXHQWLDOO\

² DOO�ILOHV�LQ�D�GLUHFWRU\�WHQG�WR�EH�XVHG�WRJHWKHU

² DOO�QDPHV�LQ�D�GLUHFWRU\�WHQG�WR�EH�XVHG�WRJHWKHU

² +RZ�WR�H[SORLW"



&RPPRQ�DGGUHVVLQJ�SDWWHUQV
◆ 6HTXHQWLDO�

² ILOH�GDWD�SURFHVVHG�LQ�VHTXHQWLDO�RUGHU

² E\�IDU�WKH�PRVW�FRPPRQ�PRGH

² H[DPSOH��HGLWRU�ZULWHV�RXW�QHZ�ILOH��FRPSLOHU�UHDGV�LQ�ILOH�
HWF�

◆ 5DQGRP�DFFHVV�
² DGGUHVV�DQ\�EORFN�LQ�ILOH�GLUHFWO\�ZLWKRXW�SDVVLQJ�WKURXJK
SUHGHFHVVRUV

² H[DPSOHV��GDWD�VHW�IRU�GHPDQG�SDJLQJ��GDWDEDVHV

◆ .H\HG�DFFHVV�
² VHDUFK�IRU�EORFN�ZLWK�SDUWLFXODU�YDOXHV

² H[DPSOHV��DVVRFLDWLYH�GDWD�EDVH��LQGH[

² XVXDOO\�QRW�SURYLGHG�E\�26

3UREOHP��KRZ�WR�WUDFN�ILOH·V�GDWD"
◆ 'LVN�PDQDJHPHQW�

² 1HHG�WR�NHHS�WUDFN�RI�ZKHUH�ILOH�FRQWHQWV�DUH�RQ�GLVN

² 0XVW�EH�DEOH�WR�XVH�WKLV�WR�PDS�E\WH�RIIVHW�WR�GLVN�EORFN

² 7KH�GDWD�VWUXFWXUH�XVHG�WR�WUDFN�D�ILOH·V�VHFWRUV�LV�FDOOHG
D�ILOH�GHVFULSWRU

² ILOH�GHVFULSWRUV�RIWHQ�VWRUHG�RQ�GLVN�DORQJ�ZLWK�ILOH

◆ 7KLQJV�WR�NHHS�LQ�PLQG�ZKLOH�GHVLJQLQJ�ILOH�VWUXFWXUH�
² 0RVW�ILOHV�DUH�VPDOO

² 0XFK�RI�WKH�GLVN�LV�DOORFDWHG�WR�ODUJH�ILOHV

² 0DQ\�RI�WKH�,�2�RSHUDWLRQV�DUH�PDGH�WR�ODUJH�ILOHV

² :DQW�JRRG�VHTXHQWLDO�DQG�JRRG�UDQGRP�DFFHVV��ZKDW�GR
WKHVH�UHTXLUH"�

6LPSOH�PHFKDQLVP��FRQWLJXRXV�DOORFDWLRQ
◆ ´([WHQW�EDVHGµ��DOORFDWH�ILOHV�OLNH�VHJPHQWHG�PHPRU\

² :KHQ�FUHDWLQJ�D�ILOH��PDNH�WKH�XVHU�VSHFLI\�SUH�VSHFLI\
LWV�OHQJWK�DQG�DOORFDWH�DOO�VSDFH�DW�RQFH

² )LOH�GHVFULSWRU�FRQWHQWV��ORFDWLRQ�DQG�VL]H

² ([DPSOH��,%0�26����

² 3UR��VLPSOH��IDVW�DFFHVV��ERWK�VHTXHQWLDO�DQG�UDQGRP�

² &RQV"����:KDW�GRHV�90�VFKHPH�GRHV�WKLV�FRUUHVSRQG�WR"�

ILOH�D��EDVH ��OHQ ��������ILOH�E��EDVH ��OHQ ��

�ZKDW�KDSSHQV�LI�
��ILOH�F�QHHGV���
��VHFWRUV"""

/LQNHG�ILOHV
◆ %DVLFDOO\�D�OLQNHG�OLVW�RQ�GLVN�

² .HHS�D�OLQNHG�OLVW�RI�DOO�IUHH�EORFNV

² ILOH�GHVFULSWRU�FRQWHQWV��D�SRLQWHU�WR�ILOH·V�ILUVW�EORFN

² LQ�HDFK�EORFN��NHHS�D�SRLQWHU�WR�WKH�QH[W�RQH

² SUR��HDV\�G\QDPLF�JURZWK�	�VHTXHQWLDO�DFFHVV��QR
IUDJPHQWDWLRQ

² FRQ"

² ([DPSOHV��VRUW�RI���$OWR��7236�����'26�)$7

ILOH�D��EDVH ��������ILOH�E��EDVH ��

�KRZ�GR�\RX�ILQG�
�WKH�ODVW�EORFN�LQ�D"

([DPSOH��'26�)6��VLPSOLILHG�
◆ 8VHV�OLQNHG�ILOHV���&XWH��OLQNV�UHVLGH�LQ�IL[HG�VL]HG

´ILOH�DOORFDWLRQ�WDEOHµ��)$7��UDWKHU�WKDQ�LQ�WKH�EORFNV�

² 6WLOO�GR�SRLQWHU�FKDVLQJ��EXW�FDQ�FDFKH�HQWLUH�)$7�VR�FDQ
EH�FKHDS�FRPSDUHG�WR�GLVN�DFFHVV�

ILOH�D

����������������������������
IUHH
�HRI
���

HRI

��

���HRI
�
���

ILOH�E

���������������������������

)$7�����ELW�HQWULHV�

D���

E���

'LUHFWRU\���� �

�

�

�

�

�

�

)$7�GLVFXVVLRQ
◆ (QWU\�VL]H� ����ELWV

² :KDW·V�WKH�PD[LPXP�VL]H�RI�WKH�)$7"

² *LYHQ�D�����E\WH�EORFN��ZKDW·V�WKH�PD[LPXP�VL]H�RI�)6"

² 2QH�DWWDFN��JR�WR�ELJJHU�EORFNV���3UR"��&RQ"

◆ 6SDFH�RYHUKHDG�RI�)$7�LV�WULYLDO�
² ��E\WHV�������E\WH�EORFN� �a�����&RPSDUH�WR�8QL[�

◆ 5HOLDELOLW\��KRZ�WR�SURWHFW�DJDLQVW�HUURUV"
² &UHDWH�GXSOLFDWH�FRSLHV�RI�)$7�RQ�GLVN�

² 6WDWH�GXSOLFDWLRQ�D�YHU\�FRPPRQ�WKHPH�LQ�UHOLDELOLW\

◆ %RRWVWUDSSLQJ��ZKHUH�LV�URRW�GLUHFWRU\"
² )L[HG�ORFDWLRQ�RQ�GLVN� )$7����RSW��)$7���URRW�GLU����«��



,QGH[HG�ILOHV
◆ (DFK�ILOH�KDV�DQ�DUUD\�KROGLQJ�DOO�RI�LW·V�EORFN�SRLQWHUV

² �SXUSRVH�DQG�LVVXHV� �WKRVH�RI�D�SDJH�WDEOH�

² PD[�ILOH�VL]H�IL[HG�E\�DUUD\·V�VL]H��VWDWLF�RU�G\QDPLF"�

² FUHDWH��DOORFDWH�DUUD\�WR�KROG�DOO�ILOH·V�EORFNV��EXW
DOORFDWH�RQ�GHPDQG�XVLQJ�IUHH�OLVW

² SUR��ERWK�VHTXHQWLDO�DQG�UDQGRP�DFFHVV�HDV\

² FRQ"

��������������ILOH�D���������������������ILOH�E

,QGH[HG�ILOHV
◆ ,VVXHV�VDPH�DV�LQ�SDJH�WDEOHV

² /DUJH�SRVVLEOH�ILOH�VL]H� �ORWV�RI�XQXVHG�HQWULHV

² /DUJH�DFWXDO�VL]H"�WDEOH�QHHGV�ODUJH�FRQWLJXRXV�GLVN�FKXQN

² 6ROYH�LGHQWLFDOO\��VPDOO�UHJLRQV�ZLWK�LQGH[�DUUD\��WKLV
DUUD\�ZLWK�DQRWKHU�DUUD\��«��'RZQVLGH"

�A���ILOH�VL]H

�A���HQWULHV�

�.�EORFNV

LGOH

LGOH

3WU��
SWU��
���«
SWU����

0XOWL�OHYHO�LQGH[HG�ILOHV��a����%6'
◆ )LOH�GHVFULSWRU��LQRGH�� ����EORFN�SRLQWHUV���´VWXIIµ

3WU��
SWU��
SWU��
SWU��
���

SWU���
SWU���

VWXII

GDWD�EORFNV

3WU��
SWU��
���«
SWU����

,QGLUHFW�EORFN

'RXEOH�LQGLUHFW�EORFN

,QGLUHFW�EONV

◆ 3UR"
² �VLPSOH��HDV\�WR�EXLOG��IDVW�DFFHVV�WR�VPDOO�ILOHV

² 0D[LPXP�ILOH�OHQJWK�IL[HG��EXW�ODUJH���:LWK��N�EONV"�

◆ &RQV�
² ZKDW·V�WKH�ZRUVW�FDVH���RI�DFFHVVHV"

² :KDW·V�VRPH�EDG�VSDFH�RYHUKHDGV"

◆ $Q�HPSLULFDO�SUREOHP�
² EHFDXVH�\RX�DOORFDWH�EORFNV�E\�WDNLQJ�WKHP�RII�XQRUGHUHG
IUHHOLVW��PHWD�GDWD�DQG�GDWD�JHW�VWUHZQ�DFURVV�GLVN

8QL[�GLVFXVVLRQ
◆ ,QRGHV�DUH�VWRUHG�LQ�D�IL[HG�VL]HG�DUUD\

² 6L]H�RI�DUUD\�GHWHUPLQHG�ZKHQ�GLVN�LV�LQLWLDOL]HG�DQG�FDQ·W
EH�FKDQJHG����$UUD\�OLYHV�LQ�NQRZQ�ORFDWLRQ�RQ�GLVN�
2ULJLQDOO\�DW�RQH�VLGH�RI�GLVN�

² 1RZ�LV�VPHDUHG�DFURVV�LW��ZK\"�

² 7KH�LQGH[�RI�DQ�LQRGH�LQ�WKH�LQRGH�DUUD\�FDOOHG�DQ�L�
QXPEHU���,QWHUQDOO\��WKH�26�UHIHUV�WR�ILOHV�E\�LQXPEHU

² :KHQ�ILOH�LV�RSHQHG��WKH�LQRGH�EURXJKW�LQ�PHPRU\��ZKHQ
FORVHG��LW�LV�IOXVKHG�EDFN�WR�GLVN�

0RUH�DERXW�LQRGHV

,QRGH�DUUD\���ILOH�EORFNV����

�

([DPSOH��8QL[�ILOH�V\VWHP

◆ :DQW�WR�PRGLI\�E\WH���LQ��D�E�F�

◆ UHDGLQ�URRW�GLUHFWRU\��EON����

◆ ORRNXS�D��EON������UHDGLQ

◆ ORRNXS�LQRGH�IRU�E�F�������UHDGLQ

◆ XVH�LQRGH�WR�ILQG�EON�IRU�E\WH����EONVL]H� ������VR�RIIVHW� 
��JLYHV�EON������UHDGLQ�DQG�PRGLI\

5RRW�GLUHFWRU\

���������GLU��D������GLU �������GLU���������GLU��E�F�����LQRGH

UHIFQW �

LQW�PDLQ���^�«�

�� ����«����



�

�������������&6�����/HFWXUH����
����)6��FRQVLVWHQF\

�����������'DZVRQ�(QJOHU
���6WDQIRUG�&6�GHSDUWPHQW

Turn off comments!
/DVW�WLPH��WKLV�WLPH

◆ 7KH�%LJ�1HZV��6\VWHPV�FUDVK
² SUREOHP����EORZV�DZD\�´YRODWLOH�VWDWHµ��PDLQ�PHPRU\�
² SUREOHP����LQWHUUXSWV�XSGDWHV�WR�´VWDEOH�VWDWHµ���GLVN�

◆ /DVW�WLPH�
² 8VHG�VWDWH�GXSOLFDWLRQ�DQG�LGHPSRWHQW�DFWLRQV�WR�FUHDWH
DUELWUDU\�VL]HG�DWRPLF�GLVN�XSGDWHV�

² 7RGD\��UHFRYHU\�IRU�DWRPLF�ZULWH
◆ 7KLV�WLPH���$WRPLFLW\�DQG�FRQVLVWHQF\�LQ�ILOH�V\VWHPV
◆ %DVLF�LGHD�

² OLPLW�HUURU�VWDWHV�E\�XSGDWLQJ�GLVN�LQ�VW\OL]HG�ZD\
² DIWHU�FUDVK�UXQ�UHFRYHU\�SURJUDP�WKDW�NQRZV�KRZ�WR�WDNH
HDFK�HUURU�VWDWH�WR�D�YDOLG�VWDWH

² FDUHIXO��FDQ�FUDVK�GXULQJ�UHFRYHU\�

YRLG�DWRPLF�SXW�GDWD�� EON�DWRPLF�JHW��
YHUVLRQ�������XQLTXH�LQWHJHU 9�GDWD�� �JHW�9��
SXW�YHUVLRQ��9��� '�GDWD�� �JHW�'���
SXW�GDWD��'��� 9�GDWD�� �JHW�9���
SXW�YHUVLRQ��9��� '�GDWD�� �JHW�'���
SXW�GDWD��'��� LI�9��GDWD�  �9��

UHWXUQ�'�GDWD�
HOVH

UHWXUQ�'�GDWD�
◆ 9���'���9���'����GLIIHUHQW��GLVN�DGGUHVVHV
◆ YHUVLRQ�LV�D�LQWHJHU�LQ�YRODWLOH�VWRUDJH
◆ D�FDOO�WR�DWRPLF�SXW�´VHDW���µ��PLJKW�UHVXOW�LQ�

² ^�����´VHDW���µ������´VHDW���µ�`

6$%5(�DWRPLF�GLVN�RSHUDWLRQV

SXW���IDLOV�������SRVVLEOH�GLVN�FRQWHQWV������DWRPLF�JHW�UHWXUQV"
EHIRUH��������^�����´VHDW���µ������´VHDW���µ`
WKH�ILUVW�����^������´VHDW���µ������´VHDW���µ�`
WKH�VHFRQG��^�������´VHDW���µ������´VHDW���µ`
WKH�WKLUG����^�������´VHDW���µ��������´VHDW���µ`
WKH�IRXUWK��^������´VHDW���µ�������´VHDW���µ`
DIWHU����������^������´VHDW���µ���������´VHDW���µ`

◆ $VVXPH�ZH�KDYH�FRUUHFWO\�ZULWWHQ�WR�GLVN�
² ^�����´VHDW���µ������´VHDW���µ�`

◆ $QG�WKDW�WKH�V\VWHP�KDV�FUDVKHG�GXULQJ�WKH�RSHUDWLRQ
DWRPLF�SXW�´VHDW���µ�

◆ 7KHUH�DUH���FDVHV��GHSHQGLQJ�RQ�ZKHUH�ZH�IDLOHG�LQ
DWRPLF�SXW�

'RHV�LW�ZRUN"

If we don’t fix after crash, what can happen to mak e us start using a wrong
value?  Break into two cases: (1) we are taking las t value, does it matter if we
corrupt?  (Only recycle version)  (2) if we are usi ng first?  (yupper)

Error if crash on version mod

Error if recycle version

Actually, this isn’t true: what other cases are there?  (failure between!)

Could crash and get in good state again 2-3-4

5HFRYHU\��EXLOW�RQ�LGHPSRWHQW�RSHUDWLRQV
YRLG�UHFRYHU�YRLG��^
����9�GDWD�� �JHW�9�������IROORZLQJ���RSV�VDPH�DV�LQ�D�JHW
����'�GDWD�� �JHW�'���
����9�GDWD�� �JHW�9���
����'�GDWD�� �JHW�'���
����LI��9�GDWD�  �9�GDWD��
����������LI�'�GDWD�� �'�GDWD��
����������������LI�ZH�FUDVK�	�FRUUXSW�'���ZLOO�JHW�KHUH�DJDLQ�

����SXW�'�GDWD��'���
����HOVH
�����������LI�ZH�FUDVK�DQG�FRUUXSW�'��ZLOO�JHW�EDFN�KHUH
���������SXW�'�GDWD��'����
�����������LI�ZH�FUDVK�DQG�FRUUXSW�9���ZLOO�JHW�EDFN�KHUH
���������SXW�9�GDWD��9���
����YHUVLRQ�� �9�GDWD

Is it ok to corrupt d2?

Is it ok to corrupt d1?

Is it ok to corrupt v1?

◆ 0RVW�DSSURDFKHV�WR�WROHUDWLQJ�IDLOXUH�KDYH�DW�WKHLU
FRUH�D�VLPLODU�QRWLRQ�RI�VWDWH�GXSOLFDWLRQ
² :DQW�D�UHOLDEOH�WLUH"��+DYH�D�VSDUH�

² :DQW�D�UHOLDEOH�GLVN"��.HHS�D�WDSH�EDFNXS���,I�GLVN�IDLOV�
JHW�GDWD�IURP�EDFNXS����0DNH�VXUH�QRW�LQ�VDPH�EXLOGLQJ��

² :DQW�D�UHOLDEOH�VHUYHU"��+DYH�WZR��ZLWK�LGHQWLFDO�FRSLHV
RI�WKH�VDPH�LQIRUPDWLRQ���3ULPDU\�IDLOV"��6ZLWFK���0DNH
VXUH�QRW�RQ�VDPH�VLGH�RI�WKH�FRXQWU\�

² /LNH�FDFKHV��DQRWKHU�VWDWH�GXSOLFDWLRQ���HDV\�WR
JHQHUDOL]H�WR�PRUH��KDYH�¶Q·�VSDUHV�

7KH�SRZHU�RI�VWDWH�GXSOLFDWLRQ
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◆ ,Q�JHQHUDO��FRSLQJ�ZLWK�IDLOXUH�FRQVLVWV�RI�ILUVW
GHILQLQJ�D�IDLOXUH�PRGHO�FRPSRVHG�RI
² $FFHSWDEOH�IDLOXUHV���(�J���WKH�HDUWK�LV�GHVWUR\HG�E\
ZHLUGRV�IURP�0DUV���7KH�ORVV�RI�D�ILOH�YLHZHG�DV
XQDYRLGDEOH�

² 8QDFFHSWDEOH�IDLOXUHV��(�J��SRZHU�RXWDJH��ORVW�ILOH�QRW�RN
◆ 6HFRQG��GHYLVH�D�UHFRYHU\�SURFHGXUH�IRU�HDFK

XQDFFHSWDEOH�IDLOXUH�
² WDNHV�V\VWHP�IURP�D�SUHFLVHO\�XQGHUVWRRG�EXW�LQFRUUHFW
VWDWH�WR�D�QHZ�SUHFLVHO\�XQGHUVWRRG�DQG�FRUUHFW�VWDWH�

◆ 'HDOLQJ�ZLWK�IDLOXUH�LV�
KDUG

² &RQWDLQLQJ�HIIHFWV�RI�IDLOXUH�LV�FRPSOLFDWHG�
² +RZ�WR�DQWLFLSDWH�HYHU\WKLQJ�\RX�KDYHQ·W�DQWLFLSDWHG"

)LJKWLQJ�IDLOXUH 7KH�UHVW�WRGD\��FRQFUHWH�FDVHV
◆ :KDW�KDSSHQV�GXULQJ�FUDVK�KDSSHQV�GXULQJ

² FUHDWLQJ��PRYLQJ��GHOHWLQJ��JURZLQJ�D�ILOH"

◆ :RYHQ�WKURXJKRXW��KRZ�WR�GHDO�ZLWK�HUURUV
² WKH�VLPSOHVW�DSSURDFK��V\QFKURQRXV�ZULWHV���IVFN

6\QFKURQRXV�ZULWHV���IVFN
◆ 6\QFKURQRXV�ZULWHV� �RUGHULQJ�VWDWH�XSGDWHV

² WR�GR�Q�PRGLILFDWLRQV�

² VLPSOH�EXW�VORZZZZ�
◆ IVFN�

² DIWHU�FUDVK��VZHHS�GRZQ�HQWLUH�)6�WUHH��ILQGLQJ�ZKDW�LV
EURNHQ�DQG�WU\�WR�IL[�

² &RVW� �2�VL]H�RI�)6����<XFN� U �

ZULWH�EORFN��
:DLW�IRU
��GLVNZULWH�EORFN��
:DLW�IRU
��GLVN���

8QL[�ILOH�V\VWHP�LQYDULDQWV
◆ )LOH�DQG�GLUHFWRU\�QDPHV�DUH�XQLTXH
◆ $OO�IUHH�REMHFWV�DUH�RQ�IUHH�OLVW

² ��IUHH�OLVW�RQO\�KROGV�IUHH�REMHFWV
◆ 'DWD��EORFNV�KDYH�H[DFWO\�RQH�SRLQWHU�WR�WKHP
◆ ,QRGH·V�UHI�FRXQW� �WKH�QXPEHU�RI�SRLQWHUV��WR�LW
◆ $OO�REMHFWV�DUH�LQLWLDOL]HG

² D�QHZ�ILOH�VKRXOG�KDYH�QR�GDWD�EORFNV��D�MXVW�DOORFDWHG
EORFN�VKRXOG�FRQWDLQ�DOO�]HURV�

◆ $�FUDVK�FDQ�YLRODWH�HYHU\�RQH�RI�WKHVH�

)LOH�FUHDWLRQ
◆ RSHQ�´IRRµ��2B&5($7_2B5':5_2B(;&/�

² ���VHDUFK�FXUUHQW�ZRUNLQJ�GLUHFWRU\�IRU�´IRRµ
ª LI�IRXQG��UHWXUQ�HUURU���((;,67�
ª HOVH�ILQG�DQ�HPSW\�VORW

² ���)LQG�D�IUHH�LQRGH�	�PDUN�DV�DOORFDWHG�
² ���,QVHUW��´IRRµ��LQRGH����LQWR�HPSW\�GLU�VORW�
² ���:ULWH�LQRGH�RXW�WR�GLVN

◆ 3RVVLEOH�HUURUV�IURP�FUDVK"

���
IRR���� 5HIFQW �
���

GLU LQRGH

◆ ,I�IUHH�OLVW�DVVXPHG�WR�EH�7UXWK��WKHQ�PDQ\�ZULWH
RUGHU�SUREOHPV�FUHDWHG�
² 5XOH�QHYHU�SHUVLVWHQWO\�UHFRUG�D�SRLQWHU�WR�DQ\�REMHFW
VWLOO�RQ�WKH�IUHH�OLVW

◆ 'XDO�RI�DOORFDWLRQ�LV�GHDOORFDWLRQ���7KH�SUREOHP
KDSSHQV�WKHUH�DV�ZHOO�

◆ 7UXQFDWH�
² ���VHW�SRLQWHU�WR�EORFN�WR���
² ���SXW�EORFN�RQ�IUHH�OLVW
² LI�WKH�ZULWHV�IRU���	���JHW�UHYHUVHG��FDQ�IDOVHO\�WKLQN
VRPHWKLQJ�LV�IUHHG

² 'XDO�UXOH��QHYHU�UHXVH�D�UHVRXUFH�EHIRUH�SHUVLVWHQWO\
QXOOLI\LQJ�DOO�SRLQWHUV�WR�LW�

8QXVHG�UHVRXUFHV�PDUNHG�DV�´DOORFDWHGµ
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◆ +RZ"
² 0DUN�DQG�VZHHS�JDUEDJH�FROOHFWLRQ�
² 6WDUW�DW�URRW�GLUHFWRU\

² 5HFXUVLYHO\�WUDYHUVH�DOO�REMHFWV�
UHPRYLQJ�IURP�IUHH�OLVW

² *RRG��LV�D�IL[DEOH�HUURU���$OVR�IL[HV�FDVH�RI�DOORFDWHG
REMHFWV�PDUNHG�DV�IUHH�

² %DG��([SHQVLYH��UHTXLUHV�WUDYHUVLQJ�DOO�OLYH�REMHFWV�DQG
PDNHV�UHERRW�VORZZZZZ�

5HDFWLYH��UHFRQVWUXFW�IUHHOLVW�RQ�FUDVK

Does a cycle matter?  If we can have links to files , does this create cycles?  What does?

◆ &UDVK�KDSSHQV�EHWZHHQ�WKH�WLPH�SRLQWHU�WR�REMHFW
UHFRUGHG�DQG�REMHFW�LQLWLDOL]HG

◆ 8QLQLWLDOL]HG�GDWD"
² 6HFXULW\�KROH��&DQ�VHH�ZKDW�ZDV�LQ�WKHUH�EHIRUH
² 0RVW�ILOH�V\VWHPV�DOORZ�WKLV��VLQFH�H[SHQVLYH�WR�SUHYHQW

◆ 0XFK�ZRUVH��8QLQLWLDOL]HG�PHWD�GDWD
² )LOOHG�ZLWK�JDUEDJH���2Q�D��*%�GLVN��ZKDW�ZLOO����ELW
JDUEDJH�EORFN�SRLQWHUV�ORRN�OLNH"

² 5HVXOW��JHW�FRQWURO�RI�GLVN�EORFNV�QRW�VXSSRVHG�WR�KDYH
² 
0DMRU
�VHFXULW\�KROH�

² LQRGH�XVHG�WR�EH�D�UHDO�LQRGH"�FDQ�VHH�ROG�ILOH�FRQWHQWV
² LQRGH�SRLQWV�WR�EORFNV"��&DQ�YLHZ�PRGLI\�RWKHU�ILOHV

3RLQWHUV�WR�XQLQLWLDOL]HG�GDWD

◆ 2XU�UXOH�
² QHYHU��SHUVLVWHQWO\��SRLQW�WR�D�UHVRXUFH�EHIRUH�LW�KDV
EHHQ�LQLWLDOL]HG

◆ ,PSOLFDWLRQ��ILOH�FUHDWH���RU���V\QFKURQRXV�ZULWHV�
² :ULWH����:ULWH�RXW�IUHHPDS�WR�GLVN���:DLW�
² :ULWH����:ULWH�RXW��V�WR�LQLWLDOL]H�LQRGH���:DLW�
² :ULWH����ZULWH�RXW�GLUHFWRU\�EORFN�FRQWDLQLQJ�SRLQWHU�WR
LQRGH����PD\EH��:DLW����:K\"�

&DQQRW�IL[��PXVW�SUHYHQW
◆ 8QOLQN�´IRRµ�

² ���WUDYHUVH�FXUUHQW�ZRUNLQJ�GLUHFWRU\�ORRNLQJ�IRU�´IRRµ
ª LI�QRW�WKHUH��RU�ZURQJ�SHUPLVVLRQV��UHWXUQ�HUURU

² ���FOHDU�GLUHFWRU\�HQWU\
² ���GHFUHPHQW�LQRGH·V�UHIHUHQFH�FRXQW
² ���LI�FRXQW�LV�]HUR��IUHH�LQRGH�DQG�DOO�EORFNV�LW�SRLQWV�WR

◆ ZKDW�KDSSHQV�LI�FUDVK�EHWZHHQ��	����	���DIWHU��"

'HOHWLQJ�D�ILOH

Could have thought you’d deleted a file, but after a crash it comes back.:

◆ 5HIHUHQFH�FRXQW�WR�KLJK"
² LQRGH�DQG�LWV�EORFNV�ZLOO�QRW�EH�UHFODLPHG

ª ���JLJ�ILOH� �ELJ�WURXEOH�
² ZKDW�LI�ZH�GHFUHPHQW�FRXQW�EHIRUH�

UHPRYLQJ�SRLQWHU"
◆ 5HIHUHQFH�FRXQW�WRR�ORZ

² UHDO�GDQJHU��EORFNV�ZLOO�EH�PDUNHG�IUHH�
ZKHQ�VWLOO�LQ�XVH

² PDMRU�VHFXULW\�KROH��SDVVZRUG�ILOH�
VWRUHG�LQ�´IUHHGµ�EORFNV�

² 5HDFWLYH��IL[�ZLWK�PDUN�	�VZHHS
² 3URDFWLYH��1HYHU�GHFUHPHQW�UHIHUHQFH�FRXQWHU�EHIRUH
QXOOLI\LQJ�SRLQWHU�WR�REMHFW�

%RJXV�UHIHUHQFH�FRXQW

5 �

5 �

◆ 3URDFWLYH�
² SD\V�FRVW�DW�HDFK�PXWDWLRQ��EXW�FUDVK�UHFRYHU\�OHVV
H[SHQVLYH�

² (�J���HYHU\�WLPH�D�EORFN�DOORFDWHG�RU�IUHHG��KDYH�WR
V\QFKURQRXVO\�ZULWH�IUHH�OLVW�RXW�

◆ 5HDFWLYH���DVVXPHV�FUDVKHV�UDUH�
² )L[�UHIHUHQFH�FRXQWV�DQG�UHFRQVWUXFW�IUHH�OLVW�GXULQJ
UHFRYHU\

² (OLPLQDWHV�����GLVN�ZULWHV�SHU�RSHUDWLRQ

3URDFWLYH�YV�UHDFWLYH
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◆ ZULWH�IG��	F����
² WUDQVODWH�FXUUHQW�ILOH�SRVLWLRQ��E\WH�RIIVHW��LQWR�ORFDWLRQ
LQ�LQRGH��RU�LQGLUHFW�EORFN��GRXEOH�LQGLUHFW��«�

² LI�PHWD�GDWD�DOUHDG\�SRLQWV�WR�D�EORFN��PRGLI\�WKH�EORFN
DQG�ZULWH�EDFN

² RWKHUZLVH������DOORFDWH�D�IUHH�EORFN������ZULWH�RXW�IUHH
OLVW������ZULWH�RXW�EORFN������ZULWH�RXW�SRLQWHU�WR�EORFN

◆ :KDW·V�EDG�WKLQJV�D�FUDVK�FDQ�GR"
◆ :KDW�DERXW�LI�ZH�DGG�EORFN�FDFKLQJ"

² ´ZULWH�EDFNµ�FDFKH"��2UGHUV�FDQ�EH�IOLSSHG�
² :KDW·V�D�EDG�WKLQJ�WR�UHYHUVH"

*URZLQJ�D�ILOH
◆ PY�IRR�EDU��DVVXPH�IRR��!�LQRGH������

² ORRNXS�´IRRµ�LQ�FXUUHQW�ZRUNLQJ�GLUHFWRU\
ª LI�GRHV�QRW�H[LVW�RU�ZURQJ�SHUPLVVLRQV��UHWXUQ�HUURU

² ORRNXS�´EDUµ�LQ�FXUUHQW�ZRUNLQJ�GLUHFWRU\
ª LI�ZURQJ�SHUPLVVLRQV��UHWXUQ�HUURU

² ���QXNH��´IRRµ��LQRGH����
² ���LQVHUW��´EDUµ��LQRGH����
² FUDVK�EHWZHHQ���	��"
² ZKDW�DERXW�LI���DQG���JHW�UHRUGHUHG"

0RYLQJ�D�ILOH

◆ 5XOH�
² QHYHU�UHVHW�ROG�SRLQWHU�WR�REMHFW�EHIRUH�D�QHZ�SRLQWHU

KDV�EHHQ�VHW
◆ PY�IRR�EDU��DVVXPH�IRR��!�LQRGH������

² ORRNXS�IRR�LQ�FXUUHQW�ZRUNLQJ�GLUHFWRU\
ª LI�GRHV�QRW�H[LVW�RU�ZURQJ�SHUPLVVLRQV��UHWXUQ�HUURU

² ORRNXS�EDU�LQ�FXUUHQW�ZRUNLQJ�GLUHFWRU\
ª LI�ZURQJ�SHUPLVVLRQV�UHWXUQ�HUURU

² ���LQFUHPHQW�LQRGH���·V�UHIHUHQFH�FRXQW���:DLW�
² ���LQVHUW��´EDUµ��LQRGH�������:DLW�
² ���QXNH��´IRRµ��LQRGH�������:DLW�
² ���GHFUHPHQW�LQRGH���·V�UHIHUHQFH�FRXQW

◆ FRVWO\����V\QFKURQRXV�ZULWHV����+RZ�WR�H[SORLW�IVFN"

&RQVHUYDWLYHO\�PRYLQJ�D�ILOH
◆ &DVH����)UHH�OLVW�KROGV�SRLQWHU�WR�DOORFDWHG�EORFN

² FDXVH��FUDVK�GXULQJ�DOORFDWLRQ�RU�GHDOORFDWLRQ
² UXOH��PDNH�IUHH�OLVW�FRQVHUYDWLYH
² IUHH��QXOOLI\�SRLQWHU�EHIRUH�SXWWLQJ�RQ�IUHH�OLVW
² DOORFDWH��WDNH�RII�IUHH�OLVW�EHIRUH�DGGLQJ�SRLQWHU

◆ &DVH����:URQJ�UHIHUHQFH�FRXQW
² WRR�KLJK� �ORVW�PHPRU\��EXW�VDIH�
² WRR�ORZ� �UHXVH�REMHFW�VWLOO�LQ�XVH��YHU\�XQVDIH�
² FDXVH��FUDVK�ZKLOH�IRUPLQJ�RU�UHPRYLQJ�D�OLQN
² UXOH��FRQVHUYDWLYHO\�VHW�UHIHUHQFH�FRXQW�WR�EH�KLJK
² XQOLQN��QXOOLI\�SRLQWHU�EHIRUH�UHIHUHQFH�FRXQW�GHFUHPHQW
² OLQN��LQFUHPHQW�UHIHUHQFH�FRXQW�EHIRUH�DGGLQJ�SRLQWHU

◆ $OWHUQDWLYH��LJQRUH�UXOHV�DQG�IL[�RQ�UHERRW�

6XPPDU\��WKH�WZR�IL[DEOH�FDVHV

◆ &DVH����3RLQWHU�WR�XQLQLWLDOL]HG��PHWD�GDWD
² UXOH��LQLWLDOL]H�EHIRUH�ZULWLQJ�RXW�SRLQWHU�WR�REMHFW

² JURZLQJ�ILOH"��7\SLFDO��+RSH�FUDVKHV�DUH�UDUH«
◆ &DVH����ORVW�REMHFWV

² UXOH��QHYHU�UHVHW�SRLQWHU�EHIRUH�QHZ�SRLQWHU�VHW
² PY�IRR�EDU��FUHDWH�OLQN�´EDUµ�EHIRUH�GHOHWLQJ�OLQN�´IRR�µ
FUDVK�GXULQJ� �WRR�ORZ�UHIFQW��IL[�RQ�UHERRW�

6XPPDU\��WKH�WZR�XQIL[DEOH�FDVHV

���
FUHDWH�´IRRµ��

IRR���� 5HIFQW �

ZULWH�RXW�LQRGH�EHIRUH�GLU�EORFN

���

GLU LQRGH

◆ 5HFRQVWUXFWV�IUHH�OLVW�DQG�UHIHUHQFH�FRXQWV�RQ�UHERRW
◆ (QIRUFHV�WZR�LQYDULDQWV�

² GLUHFWRU\�QDPHV�DOZD\V�UHIHUHQFH�YDOLG�LQRGHV
² QR�EORFN�FODLPHG�E\�PRUH�WKDQ�RQH�LQRGH

◆ 'RHV�WKLV�ZLWK�WKUHH�RUGHULQJ�UXOHV�
² ZULWH�QHZO\�DOORFDWHG�LQRGH�WR�GLVN�EHIRUH�QDPH�HQWHUHG
LQ�GLUHFWRU\

² UHPRYH�GLUHFWRU\�QDPH�EHIRUH�LQRGH�GHDOORFDWHG
² ZULWH�GHDOORFDWHG�LQRGH�WR�GLVN�EHIRUH�LWV�EORFNV�DUH
SODFHG�RQ�IUHH�OLVW

◆ )LOH�FUHDWLRQ�DQG�GHOHWLRQ�WDNH���V\QFKURQRXV�ZULWHV
◆ :K\�GRHV�))6�QHHG�WKLUG�UXOH"��,QRGH�UHFRYHU\

����%6'��IDVW�ILOH�V\VWHP��))6�
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◆ )LOHV�FDQ�EH�ORVW�LI�GLUHFWRU\�GHVWUR\HG�RU�FUDVK
KDSSHQV�EHIRUH�OLQN�FDQ�EH�VHW
² 1HZ�WZLVW��))6�FDQ�ILQG�ORVW�LQRGHV

◆ )DFWV�
² ))6�SUH�DOORFDWHV�LQRGHV�LQ�NQRZQ�ORFDWLRQV�RQ�GLVN
² )UHH�LQRGHV�DUH�WR�DOO��V�

◆ 6R"
² )DFW���OHWV�))6�ILQG�DOO�LQRGHV��ZKHWKHU�RU�QRW�WKHUH�DUH
DQ\�SRLQWHUV�WR�WKHP�

² )DFW���WHOOV�))6�WKDW�DQ\�LQRGH�ZLWK�QRQ�]HUR�FRQWHQWV�LV
�SUREDEO\��VWLOO�LQ�XVH�

² IVFN�SODFHV�XQUHIHUHQFHG�LQRGHV�ZLWK�QRQ�]HUR�FRQWHQWV�LQ
WKH�ORVW�IRXQG�GLUHFWRU\

))6��LQRGH�UHFRYHU\ )VFN��UHFRQVWUXFWLQJ�ILOH�V\VWHP
��PDUN�DQG�VZHHS���IL[�UHIHUHQFH�FRXQWV
ZRUNOLVW�� �^�URRW�GLUHFWRU\�`
ZKLOH�H�� �SRS�ZRUNOLVW������VZHHS�GRZQ�IURP�URRWV
����IRUHDFK�SRLQWHU�S�LQ�H

��LI�ZH�KDYHQ·W�VHHQ�S�DQG�S�FRQWDLQV�SRLQWHUV��DGG
LI�S�W\SH�� �%ORFN�DQG��VHHQ^S`
� SXVK�ZRUNOLVW��S��

UHIV^S`� �S�UHIFQW�������S·V�QRWLRQ�RI�SRLQWHUV�WR�LW
VHHQ^S`�� �����������������������������FRXQW�UHIHUHQFHV�WR�S
IUHHOLVW>S@� �$//2&$7('�����PDUN�QRW�IUHH

IRUHDFK�H�LQ�UHIV�����������������������������IL[�UHIHUHQFH�FRXQWV
�����LI�VHHQ^H`�� �UHIV^H`�

DVVHUW�S�W\SH�KDVBUHIFQW������VKRXOGQ·W�KDSSHQ
����������H�UHIFQW� �VHHQ^H`�
����������H�GLUW\� �WUXH�

◆ 6\QFKURQRXV�ZULWHV�H[SHQVLYH
² VRO·Q�KDYH�EXIIHU�FDFKH�SURYLGH�RUGHULQJ�VXSSRUW

◆ :KHQHYHU�EORFN�´Dµ�PXVW�EH�ZULWWHQ�EHIRUH�EORFN�´Eµ
LQVHUW�D�GHSHQGHQF\

² %HIRUH�ZULWLQJ�DQ\�EORFN��FKHFN�IRU�GHSHQGHQFLHV
² �ZKHQ�GHDGORFN"�

◆ 7R�HOLPLQDWH�GHSHQGHQF\���V\QFKURQRXVO\�ZULWH�RXW
HDFK�EORFN�LQ�FKDLQ�XQWLO�GRQH�
² %ORFN�%�	�&�FDQ�EH�ZULWWHQ�LPPHGLDWHO\
² %ORFN�$�UHTXLUHV�EORFN�%�EH�V\QFKURQRXVO\�ZULWWHQ�ILUVW�

:ULWH�RUGHULQJ

%$ &
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&6�����/HFWXUH����
63(('���63(('���63(('�

'DZVRQ�(QJOHU
6WDQIRUG�&6�GHSDUWPHQW

3DVW��3UHVHQW�	�)XWXUH
◆ 5HFHQW�SDVW�

² GHDOLQJ�ZLWK�IDLOXUH�
◆ 5HFHQW�SUHVHQW��WRGD\���

² GHDOLQJ�ZLWK�KXJH�GLVN�ODWHQFLHV
◆ 5HFHQW�IXWXUH��PRQGD\��

² GHDOLQJ�ZLWK�UHDOLW\��DFWXDO�ILOH�V\VWHPV
² GHDOLQJ�ZLWK�PXOWLSOH�GLVNV��UDLG�

◆ )XUWKHU�IXWXUH�
² QH[W�ZHHN��QHWZRUNLQJ

◆ 5HDGLQJV��DOO�RQ�FRXUVH�ZHE�SDJH��
² $�)DVW�)LOH�6\VWHP�IRU�81,;��SDSHU�
² 8QL[�LPSOHPHQWDWLRQ�SDSHU

◆ /DWHQF\�WULFNV
² &DFKLQJ��GDWD�FHQWULF�
² &RGH�PLJUDWLRQ��FRGH�FHQWULF�
² 3UHIHWFKLQJ �GXDO��DV\QFKURQRXV�ZULWHV�
² &OHYHU�GDWD�OD\RXW

◆ 7KURXJKSXW�WULFNV�
² ,QFUHDVH�EDQGZLGWK"��'XSOLFDWH�GHYLFH�1�WLPHV
² +LGH�ODWHQF\"��5XQ�DQRWKHU�WKUHDG�ZKLOH�ZDLWLQJ
² ´0RQH\�FDQ�EX\�EDQGZLGWK��/DWHQF\�UHTXLUHV�EULELQJ�*RG�µ

◆ 7KHVH�WULFNV�DUH�HWHUQDO�WKHPHV
² XVH�ZKHQHYHU�QHHG�IDVW�DFFHVV�WR�GDWD�OLYLQJ�LQ�VORZ�SODFH
² FRPPRQ�VWUDZV��,�2�EXV��PHPRU\�EXV��QHWZRUN��VSDFH�
�EL�GLUHFWLRQDO���WLPH��XQL�GLUHFWLRQDO�

6XFNLQJ���EORZLQJ�GDWD�WKURXJK�VORZ�VWUDZV
◆ 2XU�FOLFKp��SDVW�SUHGLFWV�IXWXUH"��8VH�D�FDF KH�

◆ %XIIHU�FDFKH�URXJKO\�VLPLODU�WR�SDJH�FDFKH
² JRRG��PHPRU\�JURZWK�RQ�VLPLODU�FXUYH�DV�GLVN�FDSDFLW\
² EDG��IRUFHV���FRSLHV�IRU�QRUPDO�LQWHUIDFH��´FDFKH�ZLSLQJµ

◆ 2XU�WLPHOHVV�FDFKH�TXHVWLRQV��
² +RZ�ELJ"��+RZ�WR�HYLFW"�:KDW�KDSSHQV�WR�ZULWHV"�:KDW�
WR SUHIHWFK"

&DFKLQJ��WKH�EXIIHU�FDFKH

%ON����� %ON������� %ON�����
%ON����� %ON�������
%ON����� %ON�������

◆ +RZ�ELJ�WR�PDNH�FDF KH"
² 0DLQ�LVVXH��SDUWLWLRQLQJ�PHPRU\�EXIIHU�FDFKH�DQG�90�
SDJH�FDFKH��LWV�PDLQ�FRPSHWLWRU�

² (DUO\�V\VWHPV��IL[HG�VL]H�FDFKH�
◆ 3UREOHP��GRHVQ·W�DGDSW�WR�ZRUNORDG��

² 2EYLRXV VRO·Q��YDULDEOH�VL]HG�FDFKH�

² 3UREOHP��HQRUPRXV�ILOHV�QRW�XQFRPPRQ���
6ROXWLRQ���IL[HG�VL]H�FDFKHV"�

² 6DPH�SUREOHP�VKDULQJ�SDJH�FDFKH�DFURVV�´Qµ�XVHUV���6ROYH�
LQ�VDPH�ZD\��ZLWK�WKH�VDPH�VOLGH��

'HFLVLRQ�����6L]H

%ONV SDJHV
��0%�������������0%
%ONV
��0%

%ONV SDJHV
��0%�������������0%
%ONV
��0%

◆ 3ULYDWH�FDFKHV
² EORFN�FDFKH�DQG�SDJH�FDFKH�KDYH�D�VHSDUDWH�SRRO�RI�SDJHV
² PLVV�LQ�RQH�FDQ�RQO\�UHSODFH�RQH�RI�LWV�RZQ�SDJHV
² LVRODWHV�FDFKH��SUHYHQWLQJ�LQWHUIHUHQFH
²

² %87��SUHYHQWV�RQH�FDFKH�IURP�XVLQJ�RWKHU·V�
�FRPSDUDWLYHO\��LGOH�UHVRXUFHV

² HIILFLHQW�PHPRU\�XVDJH�QHHGV�ZD\�WR��VORZO\��FKDQJH�WKH�
DOORFDWLRQV�WR�HDFK�SRRO���8VXDOO\�NHHS�D�IL[HG�UHVHUYH

² 4V��:KDW�LV�´VORZO\µ"��+RZ�ELJ�D�SRRO"�:KHQ�WR�PLJUDWH"

6SOLW�YHUVXV�VKDUHG�FDFKHV

SRRO�EDUULHU�
%ONV ��0%� 3DJHV���0%�
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◆ ´'DQFH�ZLWK�WKH�RQH�WKDW�EURXJKW�\RXµ
² 7KH�UHDVRQ�ZH�XVHG�D�FDFKH�ZDV�EHFDXVH�SDVW�a�IXWXUH�
² 6R�XVH�/58��DV�XVXDO���1HZ�WZLVW��FDQ�KDYH�SHUIHFW�/58���
² 1HZ�WZLVW�����8QIRUWXQDWHO\��QRZ�LW·V�OHVV�RI�D�JRRG�LGHD�
VLQFH�PDQ\�ILOHV�PXFK�ELJJHU�WKDQ�90�REMHFWV�

◆ :KDW�WR�GR�ZKHQ�ILOH�ODUJHU�WKDQ�FDFKH"
² /58� �H[DFW�ZRUVH�WKLQJ���/58� �EHVW�WKLQJ���058�

'HFLVLRQ�����(YLFWLRQ�SROLF\

)LOH�KDV���EORFNV� � � � �

����
/58������������058

������������

5HIHUHQFH�
VWULQJV

��RI�IDXOWV
IRU���EORFN�FDFKH"

◆ ,PSRUWDQFH�RI�ZULWHV"

◆ :ULWH�WKURXJK��VLPSOH��EXW�VORZ��
² ZKHQHYHU�PRGLI\�FDFKHG�EORFN��ZULWH�EORFN�WR�GLVN�
² &RQ��PDNHV�ZULWHV�VORZ�
² 3UR��NHHSV�)6�LQ�FRQVLVWHQW�VWDWH���3&�26HV GR�WKLV���

◆ :ULWH�EDFN��IDVWHU��EXW�FRPSOH[� �DQG�GDQJHURXV���
² ZKHQHYHU�PRGLI\�EORFN��PDUN�DV�GLUW\���)OXVKHG�ODWHU
² SUR��IDVW�ZULWHV��DEVRUEV�ZULWHV��HQDEOHV�EDWFKLQJ
² FRQ��0RUH�\RX�GHIHU�ZULWH�EDFN��WKH�ZRUVH�D�FUDVK�LV�

'HFLVLRQ������:ULWH�ED FN�SROLFLHV

VL]H
WLPH

0HPRU\�VL]H
)LOH�VL]H ,PSOLFDWLRQV"

◆ )XQGDPHQWDO�WHQVLRQ�
² 2Q�FUDVK��DOO�PRGLILHG�GDWD�LQ�FDFKH�LV�ORVW�
² /RQJHU�\RX�SRVWSRQH�ZULWH�EDFN��WKH�ZRUVW�WKH�GDPDJH�LV��
EXW�WKH�IDVWHU�\RX�DUH�

◆ )RXU�WLPHV�WR�IO XVK�
² ZKHQ�EORFN�HYLFWHG��WKLV�LV�a�ZKDW�90�GRHV�
² ZKHQ�D�ILOH�LV�FORVHG��GLVWULEXWHG�ILOH�V\VWHPV�GR�WKLV�
² RQ�DQ�H[SOLFLW�IOXVK��´PDQ�V\QFµ�
² ZKHQ�D�WLPH�LQWHUYDO�HODSVHV�����VHFV�LQ�8QL[�

◆ :ULWH�EDFN�GRHVQ·W�UHVSHFW�RUGHULQJ
² FUDVK� �ILOH�LQ�ZHLUG�MXPEOHG�VWDWH�

◆ )LQDOO\��26�PD\�Q RW�KDYH�DQ\�FKRLFH�
² 'LVN�FRXOG�EH�GRLQJ�ZULWH�EXIIHULQJ��

:ULWH�EDFN�FRPSOLFDWLRQV
◆ /RVLQJ�VRPH�EORFNV�ZRUVH�WKDQ�ORVLQJ�RWKHUV���8VXDOO\�

◆ )LOH�V\VWHP�HIIHFWV�
² IOXVK�PRGLILHG PHWD GDWD�

EDFN�TXLFNO\��
² 1RWH��ZDV�DQ�LPSOLFLW�

VLGH�HIIHFW�RI�V\QFKURQRXV�ZULWHV�IRU�PHWD GDWD�PRGV
◆ $SSOLFDWLRQ�HIIHFWV�

² KDYH�D�UHDOO\�LPSRUWDQW�ILOH"��,VVXH�D�PDQXDO�IOXVK��V\QF��
WR�PDNH�VXUH�LWV�VDYHG�WR�GLVN�

² 'DWDEDVHV�FDQ�IRUFHG�WR�GR�WKLV���)UHTXHQWO\��WKH\�ZLOO�
MXVW�E\�SDVV�ILOH�V\VWHP��

)OXVKLQJ�QXDQFH��$OO�EORFNV�DUH�QRW�HTXDO

'DWD�EORFN
LQRGH

GLUHFWRU\

LPSRUWDQFH

VXSHUEORFN

◆ 2SWLPDO��WKH�EORFNV�ZH�QHHG�DUH�IHWFKHG�LQ�MXVW�
HQRXJK�WLPH�IRU�XV�WR�XVH�WKHP�
² 1RWH��LI�ZH�KDG�HQRXJK�GLVN�EDQGZLGWK�DQG�DELOLW\�WR�
SUHGLFW�IXWXUH�ZRXOGQ·W�QHHG��PXFK�RI��D�FDFKH��MXVW�
IHWFK�EORFN�WKDW�ZLOO�EH�XVHG��DQG�WKHQ�WKURZ�ZD\�

◆ ([DPSOH��
² $SS�LVVXHV�UHDGV�GLVN�EORFN�HYHU\��PV
² 'LVN�FDQ�DFFHSW�QHZ�UHTXHVW�HYHU\��PV
² (DFK�UHTXHVW�WDNHV���PV�WR�VDWLVI\
² +RZ�ELJ�D�FDFKH�GR�ZH�QHHG"

◆ 7KH�XVXDO�SUREOHP��ZH�GRQ·W�NQRZ�WKH�IXWXUH���
² �&DFKH� �WUDGH�VSDFH�IRU�VWXSLGLW\�

'HFLVLRQ�����ZKDW�W R�SUHIHWFK"
◆ ´6SDWLDO�ORFDO LW\µ

² $FFHVV�RQH�REMHFW��ZLOO�SUREDEO\�DFFHVV�RQHV�FORVH�WR�LW
² (�J���UHDG�ORJLFDO�EORFN�LQ�ILOH��SUREDEO\�UHDG�QH[W�WRR�
² 6R��ZKHQ�JHW�RQH�EORFN��JHW�WKH�QH[W�Q�WKDW�IROORZ�

² 0RUH�SUHFLVH��ZKHQ�DFFHVV�RQH�REMHFW��ZLOO��SUREDEO\�
DFFHVV�RQHV�
UHODWHG
�WR�LW���6R��FOXVWHU�WKHP��DQG�XVH�
DERYH�VFKHPH�

◆ +RZ�ELJ�LV�´ Qµ"
² 7UDGHRII��ODUJHU�Q�PHDQV�PRUH�SD\RII�LI�ZH�DUH�ULJKW��
EXW�PRUH�ZDVWDJH�LI�QRW�����8VXDOO\�Q�����N�E\WHV�

² 9DULDQW��JHW�ELJ�FKXQNV�	�SUHIHUHQWLDOO\�GLVFDUG

/RFDWLRQ�a�IXWXUH��´6SDWLDO�ORFDOLW\µ�
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◆ 2QH�UHVRXUFH��PXOWLSOH�UHTXHVWV� �VFKHGXOLQJ�SUREOHP
² RQH�GLVN�DUP��PXOWLSOH�UHDG�DQG�ZULWH�UHTXHVWV

◆ *RDOV"
² PLQLPL]H�VHHNV�
² QR�VWDUYDWLRQ

◆ 'LVN�VFKHGXOLQJ�DOJRULWKPV�KDYH�FORVH�DQDORJXHV�LQ�
SURFHVV�VFKHGXOLQJ
² DQG��VLPLODUO\��EHFRPH�PRUH�LPSRUWDQW�DV�PRUH�UHTXHVWV��
�+RZHYHU��XQOLNH�MRE�TXHXH��GLVN�TXHXH�XVXDOO\�VKRUW«��

◆ 1H[W��WKUHH�VFKHGXOLQJ�YDULDWLRQV
² RSWLPL]H�VHHN�WLPHV
² QHZHU�GLVNV�UHTXLUH�WDNLQJ�DFFRXQW�RI�URWDWLRQDO�GHOD\

'HFLVLRQ�����VFKHGXOLQJ�G LVN�DUP
◆ 6FKHGXOH�GLVN�UHTXHVWV�LQ�RUGHU�UHFHLYHG���

² )DLU�EXW�PD\�KDYH�KXJH�VHHNV�IRU�QR�JRRG�UHDVRQ�
◆ ([DPSOH��UHDG�IURP�F\OLQGHUV�����������������������

◆ WRWDO�VHHN�GLVWDQFH"��

)LUVW�FRPH�ILUVW�VHUYHG

�
���

�
���

�
���

◆ +DQGOH�QHDUHVW�UHTXHVW�ILUVW
² RSWLPL]H�GLVN�DUP�PRYHPHQW��EXW�FDQ�EH��UHDOO\��XQIDLU

◆ ([DPSOH��UHDG�IURP�F\OLQGHUV�����������������������

◆ 7RWDO�VHHN�GLVWDQFH"�
◆ 667)� �VKRUWHVW�WLPH�WR�FRPSOHWLRQ�

² :K\�FDQ�ZH�GR�677&"��:H�NQRZ�MRE�OHQJWK�

6KRUWHVW�VHHN�WLPH�ILUVW

�

���

�

���

�

���

◆ 0RYH�DUP�EDFN�	�IRUWK��KDQGOLQJ�UHTXHVWV�XQGHUQHDWK
² PRUH�IDLU�WR�UHTXHVWV�VFDWWHUHG�DFURVV�GLVN��VLPLODU�
SHUIRUPDQFH�WR�667)�

² ([DPSOH��UHDG�IURP�F\OLQGHUV�����������������������

◆ 7RWDO�VHHN�GLVWDQFH"
◆ ZRUNV�ZHOO�ZKHQ�PDQ\�UHTXHVWV

² LI�QRW�PDQ\��DERXW�����WLPH�ZRQ·W�JHW�VKRUWHVW�VHHN

6FDQ��HOHYDWRU�DOJRULWKP�

�

���

�

���

�

���

2ULJLQDO�8QL[�)LOH�6\VWHP
◆ 6LPSOH�DQG�HOHJD QW�

◆ 1RXQV��
² GDWD�EORFNV
² LQRGHV �GLUHFWRULHV�UHSUHVHQWHG�DV�ILOHV�
² KDUG�OLQNV
² VXSHUEORFN���VSHFLILHV�QXPEHU�RI�EONV LQ�)6��FRXQWV�RI�
PD[���RI�ILOHV��SRLQWHU�WR�KHDG�RI�IUHH�OLVW��

◆ 3UREOHP��VORZ
² RQO\�JHWV���.E�VHF�����RI�GLVN�PD[LPXP��HYHQ�IRU�
VHTXHQWLDO�GLVN�WUDQVIHUV�

LQRGHV���������GDWD�EORFNV������E\WHV�
GLVNVXSHUEORFN

$�SOHWKRUD�RI�SHUIRUPDQFH�FRVWV
◆ %ORFNV�WRR�VPDOO������E \WHV�

² ILOH�LQGH[�WRR�ODUJH�
² WRR�PDQ\�OD\HUV�RI�PDSSLQJ�LQGLUHFWLRQ
² WUDQVIHU�UDWH�ORZ��JHW�RQH�EORFN�DW�WLPH�

◆ 6XFN\ FOXVWHULQJ�RI�UHODWHG�REMHFWV�
² &RQVHFXWLYH�ILOH�EORFNV�QRW�FORVH�WRJHWKHU
² ,QRGHV IDU�IURP�GDWD�EORFNV
² ,QRGHV IRU�GLUHFWRU\�QRW�FORVH�WRJHWKHU
² SRRU�HQXPHUDWLRQ�SHUIRUPDQFH���H�J���´OVµ��´JUHS�IRR�
�Fµ

◆ 1H[W��KRZ�))6�IL[HV�WKHVH�SUREOHPV��WR�D�GHJUHH�
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3UREOHP����7RR�VPDOO�EORFN�VL]H
◆ :K\�QRW�MXVW�PDNH�ELJJHU"

◆ %LJJHU�EORFN�LQ FUHDVHV�EDQGZLGWK��EXW�KRZ�WR�GHDO�
ZLWK�ZDVWDJH��´LQWHUQDO�IUDJPHQWDWLRQµ�"
² 8VH�LGHD�IURP�PDOORF��VSOLW�XQXVHG�SRUWLRQ�

%ORFN�VL]H���VSDFH�ZDVWHG����ILOH�EDQGZLGWK
��� ���� ����
���� ����� ����
���� ����� ����
���� ����� �����
�0% ����� �����

+DQGOLQJ�LQWHUQDO�IUD JPHQWDWLRQ
◆ %6'�))6��

² KDV�ODUJH�EORFN�VL]H�������RU������
² DOORZ�ODUJH�EORFNV�WR�EH�FKRSSHG�LQWR�VPDOO�RQHV�
�´IUDJPHQWVµ�

² 8VHG�IRU�OLWWOH�ILOHV�DQG�SLHFHV�DW�WKH�HQGV�RI�ILOHV

◆ %HVW�ZD\�WR�HOLPLQDWH�LQWHUQDO�IUDJPHQWDWLRQ"
² 9DULDEOH�VL]HG�VSOLWV�RI�FRXUVH
² :K\�GRHV�))6�XVH�IL[HG�VL]HG�IUDJPHQWV�������������"

ILOH�D )LOH�E

◆ 2XU�FHQWUDO�IDFW��
² 0RYLQJ�GLVN�KHDG�H[SHQVLYH

◆ 6R"��3XW�UHODWHG�GDWD�FORVH

² )DVWHVW��DGMDFHQW
² VHFWRUV��FDQ�VSDQ�SODWWHUV�

² 1H[W��LQ�VDPH�F\OLQGHU
² �FDQ�DOVR�VSDQ�SODWWHUV�

² 1H[W��LQ�F\OLQGHU�FORVH�E\

3URE· ���:KHUH�WR�DOORFDWH�GDWD"
◆ ��RU�PRUH�FRQVHFXWLYH�F\OLQGHUV�LQWR�D�´F\OLQGHU�JURXSµ

² .H\��FDQ�DFFHVV�DQ\�EORFN�LQ�D�F\OLQGHU�ZLWKRXW�SHUIRUPLQJ�
D�VHHN���1H[W�IDVWHVW�SODFH�LV�DGMDFHQW�F\OLQGHU�

² 7ULHV�WR�SXW�HYHU\WKLQJ�UHODWHG�LQ�VDPH�F\OLQGHU�JURXS
² 7ULHV�WR�SXW�HYHU\WKLQJ�QRW�UHODWHG�LQ�GLIIHUHQW�JURXS��"��

&OXVWHULQJ�UHODWHG�REMHFW V�LQ�))6

&\OLQGHU�JURXS��
F\OLQGHU�JURXS��

◆ 7ULHV�WR�SXW�VHTXHQWLDO�EORFNV�LQ�DGMDFHQW� VHFWRUV
² �DFFHVV�RQH�EORFN��SUREDEO\�DFFHVV�QH[W�

◆ 7ULHV�WR�NHHS�LQRGH LQ�VDPH�F\OLQGHU�DV�ILOH�GDWD�
² �LI�\RX�ORRN�DW LQRGH��PRVW�OLNHO\�ZLOO�ORRN�DW�GDWD�WRR�

◆ 7ULHV�WR�NHHS�DOO�LQRGHV LQ�D�GLU LQ�VDPH�F\OLQGHU�JURXS
² �DFFHVV�RQH�QDPH��IUHTXHQWO\�DFFHVV�PDQ\�
² ´OV �Oµ���

&OXVWHULQJ�LQ�))6

ILOH�D���� ILOH�E
��� ��������������� �������

,QRGH� ��� �������

:KDW·V�D�F\OLQGHU�JURX S�ORRN�OLNH"
◆ %DVLFDOO\�D�PLQL�8QL[�ILOH�V\VWHP�

◆ +RZ�KRZ�WR�HQVXUH�WKHUH·V�VSDFH�IRU�UHODWHG�VWXII"
² 3ODFH�GLIIHUHQW�GLUHFWRULHV�LQ�GLIIHUHQW�F\OLQGHU�JURXSV
² .HHS�D�´IUHH�VSDFH�UHVHUYHµ�VR�FDQ�DOORFDWH�QHDU�H[LVWLQJ�
WKLQJV

² ZKHQ�ILOH�JURZV�WR�ELJ���0%��VHQG�LWV�UHPDLQGHU�WR�
GLIIHUHQW�F\OLQGHU�JURXS�

LQRGHV���������GDWD�EORFNV������E\WHV�

VXSHUEORFN
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◆ 2OG�8QL[��	�GRV���/LQNHG�O LVW�RI�IUHH�EORFNV
² -XVW�WDNH�D�EORFN�RII�RI�WKH�KHDG���(DV\��

² %DG��IUHH�OLVW�JHWV�MXPEOHG�RYHU�WLPH���)LQGLQJ�DGMDFHQW�
EORFNV�KDUG�DQG�VORZ�

◆ ))6��VZLWFK�WR�ELW�PDS�RI�IUHH�EORFNV
² ����������������������������������
² HDVLHU�WR�ILQG�FRQWLJXRXV�EORFNV���
² 6PDOO��VR�XVXDOO\�NHHS�HQWLUH�WKLQJ�LQ�PHPRU\
² NH\��NHHS�D�UHVHUYH�RI�IUHH�EORFNV���0DNHV�ILQGLQJ�D�
FORVH�EORFN�HDVLHU

3URE· ���)LQGLQJ�VSDFH�IRU�UHODWHG�REMHFWV

KHDG

◆ 8VXDOO\�NHHS�HQWLUH�ELWPDS�LQ�PHPRU\�
² �*�GLVN����.�E\WH�EORFNV���+RZ�ELJ�LV�PDS"

◆ $OORFDWH�EORFN�FORVH�WR�EORFN�["
² FKHFN�IRU�EORFNV�QHDU�EPDS>[���@�
² LI�GLVN�DOPRVW�HPSW\��ZLOO�OLNHO\�ILQG�RQH�QHDU
² DV�GLVN�EHFRPHV�IXOO��VHDUFK�EHFRPHV�PRUH�H[SHQVLYH�DQG�
OHVV�HIIHFWLYH�

◆ 7UDGH�VSDFH�IRU�WLPH��VHDUFK�WLPH��ILOH�DFFHVV�WLPH�
² NHHS�D�UHVHUYH��H�J�������RI�GLVN�DOZD\V�IUHH��LGHDOO\�
VFDWWHUHG�DFURVV�GLVN

² GRQ·W�WHOO�XVHUV��GI���!������IXOO�
² 1�SODWWHUV� �1�DGMDFHQW�EORFNV
² ZLWK�����IUHH��FDQ�DOPRVW�DOZD\V�ILQG�RQH�RI�WKHP�IUHH

8VLQJ�D�ELWPDS

6R�ZKDW�GLG�ZH�JDLQ"
◆ 3HUIRUPDQFH�LPSURYHPHQWV�

² DEOH�WR�JHW��������RI�GLVN�EDQGZLGWK�IRU�ODUJH�ILOHV
² �����[�RULJLQDO�8QL[�ILOH�V\VWHP�
² %HWWHU�VPDOO�ILOH�SHUIRUPDQFH���ZK\"�

◆ ,V�WKLV�WKH�EHVW�ZH�FDQ�GR"��1R�
◆ %ORFN�EDVHG�UDWKHU�WKDQ�H[WHQW�EDVHG

² QDPH�FRQWLJXRXV�EORFNV�ZLWK�VLQJOH�SRLQWHU�DQG�OHQJWK
² �/LQX[ H[W�IV�

◆ :ULWHV�RI PHWD GDWD�GRQH�V\QFKURQRXVO\
² UHDOO\�KXUWV�VPDOO�ILOH�SHUIRUPDQFH
² PDNH�DV\QFKURQRXV�ZLWK�ZULWH�RUGHULQJ��´VRIW�XSGDWHVµ��
RU�ORJJLQJ��WKH�HSLVRGH�ILOH�V\VWHP��a/)6�

² SOD\�ZLWK�VHPDQWLFV���WPS�ILOH�V\VWHPV�

5$,'��H[SORLWLQJ�PXOWLSOH�GLVNV
◆ ´5HGXQGDQW�DUUD\�RI�LQH[SHQVLYH�GLVNVµ

² �DFURQ\P�IURP�VDPH�SHRSOH�WKDW�QDPHG�5,6&�
◆ (PSLULFDO�REVHUYDWLRQ��

² WR�JHW�JLYHQ�FDSDFLW\�PXFK�FKHDSHU�WR�EX\�Q�VPDOO�GLVNV�
WKDQ���ODUJH�RQH�

² 2QFH�\RX�EX\�PXOWLSOH�GLVNV��FDQ�GR�VRPH�QHDW�WULFNV
◆ 7ULFN����Q�IROG�EDQGZLGWK�LQFUHDVH��LGHDO�

² VWULSH�GDWD�DFURVV�PXOWLSOH�GLVNV
² UHDG�ZULWH�IURP�DOO�VLPXOWDQHRXVO\
² �FRPPRQ�WKHPH��PRQH\�EX\V�EDQGZLGWK�E\�EX\LQJ�PXOWLSOH�
VWUDZV��QHWZRUNV��GLVNV��KLJKZD\�ODQHV�«��

◆ 7ULFN����XVH�WR�LQFUHDVH�UHOLDELOLW\
² NHHS�FRSLHV�RI�GDWD�RQ�GLIIHUHQW�GLVNV���6ZLWFK�RQ�IDLOXUH

7KHPH���LQ�5$,'��0DMRU�EDQGZLGWK
◆ 6WULSLQJ��VPHDU�GDWD�DFURVV�DOO�GLVNV���

² ,GHDO��1�UHDGV�ZULWHV�JRLQJ�LQ�SDUDOOHO

◆ %DVLF�LGHD�� VWUDZ�WRR�WKLQ"��%X\�PRUH�RI�WKHP�DQG�
VXFN�LQ�SDUDOOHO�

◆ 3UREOHP��UHOLDELOLW\���
² 1�GLVNV��SUREDELOLW\�WKDW�RQH�EORZV�XS�LQFUHDVHV�DV�ZHOO�
² ,QGHSHQGHQW�IDLOXUHV"������GLVNV� �����PRUH�OLNHO\�WKDW�
RQH�LV�GRZQ����077)�RI����.�KUV����� ��.KUV�a��PRQWKV

� ��� ��� ���

´5$,'��µ

7KHPH���LQ�5$,'��5HOLDELOLW\
◆ 0LUURULQJ��LPSURYHV�UHOLDELOLW\��DQG�UHDG�SHUIRUPDQFH�

² HYHU\�UHDG�ZULWH�RSHUDWLRQ�LVVXHG�WR�ERWK�GLVNV
◆ %DVLF�LGHD� �VHHQ�EHIRUH���

² GXSOLFDWH�VWDWH�WR�LQFUHDVH�UHOLDELOLW\
◆ /LNH�EDFNXSV�H[FHSW�

² FRS\�LV�FRPSOHWHO\�XS�WR�GDWD
² ´FURVVRYHUµ�LV�IDVW
² IDXOW�WROHUDQW�V\VWHPV�XVH�WKLV�EDVLF�WULFN�D�ORW

´5$,'��µ



�

&XWH�[RU�WULFNV
◆ 5HFDOO��

² [�A�[� ����
² LI�]� �[�A�\�WKHQ��[� �]�A�\�DQG�\� �]�A�[
² SURRI��[� �[�A�\�A�\��EXW�[�A�\� �]�VR��[A\��A�\� �]�A�\

◆ 6R"��,QVWHDG�RI�PLUURULQJ��XVH�RQH�GLVN�WR�KROG�]�
² ]� �[RU RI�DOO�RWKHU�GLVNV

² UHFRYHU�IURP�DQ\�VLQJOH�IDLOXUH�E\�[RULQJ�WKH�UHPDLQLQJ�
GLVNV�ZLWK�WKLV�´SDULW\µ�GLVN�

[ \ ]Z
A  A

%ORFN�LQWHUOHDYHG�SDULW\�WUDGHRIIV

² ��OHVV�VSDFH�WKDQ�PLUURULQJ�
² ��PXFK�EHWWHU�EDQGZLGWK�LQ�LGHDO�FDVH

◆ 3URE ���´WKH�VPDOO�ZULWH�SUREOHPµ
² 0XVW�UHFDOFXODWH�SDULW\�RQ�HDFK�ZULWH���
² ,I�ZULWH�HQWLUH�VWULSH��QR�SUREOHP���,I�QRW�ZULWLQJ���EORFN�
UHTXLUHV���UHDGV�����ZULWHV�

◆ 3URE ���SDULW\�GLVN� �ERWWOHQHFN
² ,I�RQH�GLVN�XVHG�IRU�SDULW\��LW�ZLOO�DOZD\V�EH�EXV\�
² VRO·Q��OHW�WKH�SDULW\�EORFN�LQ�HDFK�JURXS�IORDW�DURXQG�

A  A

3DULW\�GLVN
´5$,'��µ

%ORFN�LQWHUOHDYHG�'LVWULEXWHG�SDULW\

² ��HOLPLQDWHV�SDULW\�GLVN�ERWWOHQHFN
² ��DOO�GLVNV�FDQ�SDUWLFLSDWH�LQ�UHDG�UHTXHVWV
² EHVW�VPDOO�UHDG��ODUJH�UHDG��	�ODUJH�ZULWH�SHUIRUPDQFH
² �VWLOO�ZKLSSHG�E\�PLUURULQJ�RQ�ZUL WHV�

A  A

´5$,'��µ3DULW\�EORFNV

◆ :H�RUGHUHG�ILOH�V\VWHP�RSHUDWLRQV�WR�JXDUG�DJDLQVW�
FRUUXSWLRQ�

◆ ,QVWHDG�
² &UHDWH�D�UHFRUG�V��RI�ZKDW�ZH�LQWHQG�WR�GR�DQG�DSSHQG�WR�
HQG�RI�D�ORJ��VHTXHQWLDO�DUUD\�RI�UHFRUGV���

² 7KHQ�ZULWH�XSGDWHG�ORJ�WR�GLVN��7KHQ�GR�WKH�DFWLRQ
² $IWHU�FUDVK��VWDUW�DW�EHJLQQLQJ�RI�ORJ��GRLQJ�HDFK�DFWLRQ�
² $FWLRQV�PXVW�EH LGHPSRWHQW��$OORZV�XV�WR�NHHS�UHSOD\LQJ
ORJ�XQWLO�ZH�FRQVXPH�LW��QR�PDWWHU�KRZ�PDQ\�WLPHV�ZH·UH�
LQWHUUXSWHG�E\�D�FUDVK�

² 2SWLPL]DWLRQ��DOORZ�UHFRYHU\�WR�VNLS�UHFRUGV�E\�JURXSLQJ�
UHFRUGV�LQWR�WUDQVDFWLRQV DQG�SODFLQJ�D�FRPPLW HQWU\�LQ�
ORJ�ZKHQ�DOO�DFWLRQV�LQ�D�WUDQVDFWLRQ�KDYH�EHHQ�
VXFFHVVIXOO\�SHUIRUPHG����

5HOLDELOLW\�YDULDQW��ZULWH�DKHDG�ORJJLQJ

◆ WR�FUHDWH�D�ILOH IRR�F�ZULWH�WZR�ORJ�UHFRUGV

◆ :ULWH�ORJ�WR�GLVN��7KHQ�PRGLI\�FDFKHG�FRSLHV�RI�EONV
����DQG������$IWHU�WKHVH�ZULWWHQ�WR�GLVN��ZULWH�
FRPPLW��

◆ .H\��EUXWH�ZULWHV�DUH�DOZD\V�LGHPSRWHQW���
² (�J���FDQ�UHSHDW�´L� ��µ�DV�RIWHQ�DV�\RX�ZDQW���

([DPSOH��ZULWH�DKHDG�ORJJLQJ

ZULWH��´IRRµ������#�E\WH����LQ�EON�������FUHDWH�OLQN
«
���

/RJ�JURZV�GRZQZDUG

ZULWH��V�LQWR EON ���������������������������������LQLWLDOL]H LQRGH

◆ 5HVXOW����IUHHGRP�IURP�RUGHULQJ�W\UDQQ\
² ,I�ORJ�KROGV�UHFRUGV�IRU�PDQ\�GHSHQGHQFLHV��D�VLQJOH�GLVN�
ZULWH�HOLPLQDWHV�PDQ\�VHTXHQWLDO�GHSHQGHQFLHV�

² &DQ�WKHQ�ZULWH�EORFNV�FRQWDLQLQJ�DFWXDO�GLUHFWRULHV�DQG�
LQRGHV LQ�DQ\�RUGHU�

² �NH\��GRQ·W�KDYH�WR�ZDLW���PV�EHIRUH�ZULWLQJ�WKH�QH[W�
◆ 5HVXOW�����IDVW�UHFRYHU\

² 5DWKHU�WKDQ�VFDQ�HQWLUH�GLVN�FKHFNLQJ�IRU�HUURUV��MXVW�
UHSO\�ORJ���0XFK�PXFK�IDVWHU

² WKH�HSLVRGH�ILOH�V\VWHP�GRHV�WKLV�
◆ 5HVXOW����FRPSUHVVHG�GHSHQGHQF\�UHSUHVHQWDWLRQ

² LI�WKH�PDFKLQH�KDV�VPDOO�DPRXQW�RI�QRQ�YRODWLOH�5$0��
NHHS�ORJ�LQ�LW��3RWHQWLDOO\�HOLPLQDWH�
DOO
�RUGHUHG�ZULWHV�

:KDW�KDYH�ZH�JDLQHG"


