
FAIR WARNING ABOUT THIS FILE
----------------------------

The slides in this PDF are what I used to present Hazelnut at PoP 
Seminar on 13 October 2016.

Because there is not much text on each slide to describe what’s going 
on, I have also included my speaker’s notes.

As writing, these notes are a little bit rough. There are almost 
certainly small errors, bad grammar, over- and understatement---and I 
know for sure that there’s a fair amount of sarcasm. They were written 
for me to skim from across the room mid-talk in case I forgot 
something I wanted to say. They are not a transcript of what I said, 
nor should they be regarded as the serious last word on Hazelnut.

The text of the POPL17 paper is the best source for definitive answers 
to offline questions about Hazelnut. If you want to know more or have 
questions, though, the actual best option is just to email me and ask.
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�

/HW¶V�VWDUW�E\�VWHSSLQJ�WKURXJK�D�VLPSOH�H[DPSOH��ZULWLQJ�WKH�LQFUHPHQW�IXQFWLRQ��
5LJKW�QRZ�WKLV�LV�MXVW�D�EXQFK�RI�V\QWD[��EXW�,�SURPLVH�WKDW�HYHU\WKLQJ�L¶P�DERXW�WR�
VKRZ�\RX�LV�IRUPDOO\�GHILQHG��LQFOXGLQJ�WKH�QHZ�OLQHV���0\�JRDO�IRU�WKLV�WDON�LV�EDVLFDOO\�
WR�MXVW�H[SODLQ�HYHU\WKLQJ�RQ�WKLV�VOLGH��,Q�GRLQJ�VR��,¶OO�WHOO�\RX�DOPRVW�HYHU\WKLQJ�DERXW�
+D]HOQXW�

� SXUSOH�KRWGRJ�EXQ�ORRNLQ¶�WKLQJ�LV�D�KROH��ZKLFK�ZH�XVH�WR�PDUN�SODFHV�LQ�DQ�
H[SUHVVLRQ�ZKHUH�D�VXEWHUP�PXVW�JR�EXW�KDVQ¶W�EHHQ�ZULWWHQ�\HW

� JUHHQ�WKLQJ���ZHGJHV�LV�WKH�FXUVRU��ZKLFK�LQGLFDWHV�ZKHUH�WKH�DFWLRQ�LV�WDNLQJ�
SODFH

� HDFK�OLQH�LV�D��SRVVLEO\�SDUWLDO��H[SUHVVLRQ
� ULJKW�KDQG�FROXPQ�LV�WKH�QDPH�RI�DQ�DFWLRQ
� PRYH�EHWZHHQ�OLQHV���SURJUDPV�E\�DSSO\LQJ�HGLW�DFWLRQV�WR�WKH�FXUUHQW�HGLW�

VWDWH
� HQG��KRSHIXOO\��LQ�D�FRPSOHWH�H[SUHVVLRQ�



�

FRQWLQXHG��

�FRQWLQXHG�



�

WKLV�LV�D�VXPPDU\�RI�ZKDW�L�MXVW�VKRZHG�\RX��EXW�LQ�D�PRUH�WDEXODU�IRUP��VR�\RX�FDQ�
WKLQN�RI�LW�OLNH�D�WUDFH�RI�D�EXQFK�RI�HGLW�DFWLRQV�WKDW�HQGV�LQ�D�FRPSOHWH�SURJUDP����RQH�
ZLWK�QR�KROHV

DW�ILUVW�VZLSH��WKLV�LV�MXVW�VWUXFWXUH�HGLWLQJ����ZH�JHW�WR�PRGLI\�WKH�$67�LWVHOI��GLUHFWO\��
EXW�ZLWK�KD]HOQXW��ZH¶UH�GRLQJ�PRUH�

VWUXFWXUH�HGLWLQJ�WUDGLWLRQDOO\�RQO\�PDNHV�VXUH�WKDW�\RX�GRQ¶W�PDNH�V\QWDFWLF�HUURUV����
OLNH�IRUJHWWLQJ�SDUHQWKHVLV��LW�GRHV�QRW�RIIHU�VWDWLF�UHDVRQLQJ�SULQFLSOHV�DERXW�WKH�
LQWHUPHGLDWH�VWDWHV�DQG�HGLW�DFWLRQV��LQ�KD]HOQXW��ZH�JXDUDQWHH�WKDW�HYHU\�
LQWHUPHGLDWH�HGLW�VWDWH�LV�VWDWLFDOO\�ZHOO�GHILQHG

DQG�L¶YH�SURYHQ�HYHU\WKLQJ�LQ�$JGD��DV�D�UHVXOW�RI�WKDW��ZH�FDQ�SURYH�WKHRUHPV�DERXW�
IHDWXUHV�RI�D�VWUXFWXUH�HGLWRU�WKDW�DUH�XVXDOO\�KDQG�ZDLYHG�



�

DVVXPH�WKDW�LQFU���QXP�ĺ�QXP�LV�LQ�WKH�FRQWH[W

EHIRUH�ZH�OHDYH�WKLV�H[DPSOH�HQWLUHO\��L�ZDQW�WR�XVH�LW�WR�WDON�DERXW�DQRWKHU�GHVLJQ�
JRDO�WKDW�ZH�KDG�WKDW�VHWV�KD]HOQXW�DSDUW�IURP�WUDGLWLRQDO�VWUXFWXUH�HGLWRUV�

ZH�GR�QRW�ZDQW�WR�SUHVFULEH�D�SDUWLFXODU�RUGHU�LQ�ZKLFK�D�SURJUDPPHU�PXVW�
ZULWH�WKHLU�SURJUDP

VSHFLILFDOO\�LQ�WKLV�H[DPSOH�«���VWHS�WKURXJK���

EHLQJ�IXQFWLRQDO�SURJUDPPHUV�ZH�WKLQN�RI�WKLV�DV�FRPSRVLWLRQ��LW¶V�LQFU�DIWHU�
LQFU��LW¶V�SUHWW\�QDWXUDO�WR�ZULWH�WKH�QH[W�IXQFWLRQ�FDOO�QH[W��WKDW¶V�KRZ�\RX�GR�LW�LQ�
WH[W��QR�RQH�WKLQNV�RI�ZULWLQJ�DQ�DSSOLFDWLRQ�VLWH�

WKH�W\SH�\RX�JHW�IURP�WKH�DQDO\WLF�VWUXFWXUH�LV�QXP��EXW�\RX�ZDQW�WR�ZULWH�VRPHWKLQJ�
WKDW¶V�QXP��!�QXP�

VR�ZKHQ�ZH¶UH�LQ�D�SODFH�ZKHUH�WKH�W\SLQJ�DQG�VWUXFWXUH�RI�WKH�VXUURXQGLQJ�WHUP�WHOOV�
XV�WKDW�DQ�DFWLRQ�PDNHV�VHQVH�EXW�GRHVQ¶W�UHVXOW�LQ�DQ�DSSURSULDWH�W\SH��ZH�'2�127�
%$1�7+$7�$&7,21��LQVWHDG�ZH�GHOD\�WKH�FRQVLVWHQF\�FKHFN�E\�SXWWLQJ�WKH�UHVXOW�
LQ�D�KROH�DQG�OHW�HGLWLQJ�SURJUHVV��LI�ZKDW¶V�LQ�WKDW�KROH�QHYHU�JURZV�XS�WR�EH�
FRQVLVWHQW��WKHQ�WRXJK�QRRJLHV��\RX�FDQ¶W�UHSODFH�WKH�KROH�ZLWK�LWV�FRQWHQWV��RWKHUZLVH��
\RX�FDQ�ZKHQ�\RX�FKRRVH�WR�

�ZH�DOVR�GR�DOORZ�WKH�RWKHU�WUDFH�DV�ZHOO��ZKHUH�\RX�FKRRVH�WR�ZULWH�DS�ILUVW��WKDW¶V�
SHUIHFWO\�ILQH��ZH�MXVW�GRQ¶W�ZDQW�WR�IRUFH�WKH�SURJUDPPHU�HLWKHU�ZD\�DV�ORQJ�DV�ZH�



FDQ�PDNH�VHQVH�LQWHUQDOO\�WR�WKH�FDOFXOXV�RI�ERWK�WKLQJV�



�

KLJK�OHYHO��ZH¶UH�LQWHUQDOL]LQJ�WKH�DERYH�SLFWXUH��DQG�EH�DEOH�WR�VWDWLFDOO\�UHDVRQ�DERXW�
HDFK�SDUW�RI�LW�DQG�HDFK�LQWHUPHGLDWH�VWDWH�

VSHFLILFDOO\��UHDVRQ�VWDWLFDOO\�DERXW��D�SURJUDPPHU�LQVSHFWLQJ�D�SDUWLDOO\�ZULWWHQ�
SURJUDP�RI�VRPH�W\SH��GHWHUPLQLQJ�ZKDW�VHQVLEOH�DFWLRQ�WKH\�ZRXOG�OLNH�WR�SHUIRUP��
DSSO\LQJ�WKDW�DFWLRQ��REVHUYLQJ�WKH�UHVXOWDQW�SDUWLDO�SURJUDP��DQG�W\SH�

DQG�ZH�ZDQW�WR�GR�WKLV��DV�LQ�WKH�LQFU�LQFU�H[DPSOH��ZKLOH�XVLQJ�QRQ�HPSW\�KROHV�WR�
DYRLG�FRQVWUDLQLQJ�WKH�SURJUDPPHU�WR�ZULWLQJ�WKLQJV�LQ�VRPH�RQH�VSHFLILF�ZD\�



�� FDOFXOXV�ZLWK�KROHV
�� DFWLRQ�VHPDQWLFV�DQG�PHWDWKHRU\

ż IXOO�$JGD�PHFKDQL]DWLRQ

�� H[WHQVLRQ
�� LPSOHPHQWDWLRQ

�

&RQWULEXWLRQV

WKH�VSHFLILF�FRQWULEXWLRQV�WKDW�ZH�RIIHU�WRZDUGV�WKLV�JRDO�DUH

� D�FDOFXOXV�RI�ZLWK�WZR�NLQGV�RI�KROHV�DV�L�GHVFULEHG�DERYH
� D�VHPDQWLFV�IRU�DFWLRQV�WKDW�JLYHV�VWDWLF�PHDQLQJ�WR�HDFK�SKDVH�LQ�WKH�

LQWHUDFWLRQ�L�MXVW�GHVFULEHG��DQG�PHWD�WKHRU\�WKDW�JXLGHV�WKDW�GHYHORSPHQW��WKDW�
L�SURYHG�HQWLUHO\�LQ�DJGD�

� XVLQJ�WKLV�PHWDWKHRU\�DV�D�JXLGH��DQ�H[WHQVLRQ�RI�WKH�ODQJXDJH�ZLWK�D�QHZ�
IHDWXUH��DOVR�JXLGHG�E\�PHWDWKHRU\�

� WKH�LPSOHPHQWDWLRQ�RI�D�WR\�HGLWRU�XVLQJ�WKLV�VHPDQWLFV

«�DQG�WKLV�DPRXQWV�WR�WKH�VWUXFWXUH�RI�P\�WDON



&DOFXOXV�ZLWK�+ROHV

�

2.��/HW¶V�VWDUW�ZLWK�WKH�FRUH�ODQJXDJH�



��

WKH�ODQJXDJH�RI�KD]HOQXW�LV�D�VWULSSHG�GRZQ��ODUJHO\�VWDQGDUG��ODPEGD�FDOFXOXV��KHUH¶V�
WKH�JUDPPDU�

WKH�QRQ�VWDQGDUG�WKLQJV�DUH�KROHV��QRQ�HPSW\�KROHV��DQG�WKH�KROH�W\SH��L�PRWLYDWHG�
WKHVH�DERYH�EXW�ZLOO�JLYH�WKHP�D�IRUPDO�PHDQLQJ�DV�WKH�WDON�SURJUHVVHV�

KROHV�DUHQ¶W�QHZ����EHOXJD��DJGD��LGULV��&077��1(KROHV�DUH�QHZ��WKH\�GRQ¶W�DSSHDU�
SUHYLRXVO\�EHFDXVH�\RX�GRQ¶W�³QHHG´�WKHP�SURRI�WKHRUHWLFDOO\��\RX�FDQ�UHSODFH��_�H�_!�
ZLWK��__!�H��EXW�ZH�ZDQW�WKHP�EHFDXVH�LW�OHWV�XV�JLYH�D�UHDOO\�FOHDQ�GHVFULSWLRQ�RI�ZKDW�
ZH¶UH�LQWHUHVWHG�LQ�

WKLV�ZRUN�LV�PRUH�LQWHQGHG�WR�SUHVHQW�D�
PHWKRGRORJ\
��ODQJXDJH�LV�YHU\�DXVWHUH��EXW�
OLNH�L�SURPLVHG�L¶OO�GHVFULEH�KRZ�WR�H[WHQG�LW�ZLWK�D�QHZ�FRQVWUXFW�DQG�KRZ�WKH�
PHWDWKHRU\�ZH¶YH�SURYHQ�JXLGHV�WKDW�H[WHQVLRQ�



��

�V\QWKHVLV�

�DQDO\VLV�

KD]HOQXW�LV�EXLOW�DURXQG�D�ELGLUHFWLRQDO�W\SH�V\VWHP�

WKLV�LV�WKH�W\SH�V\VWHP�WKDW�UHVXOWV�IURP�WKH�VWDQGDUG�SURFHVV�RI�WDNLQJ�D�YDQLOOD�
GHFODUDWLYH�V\VWHP�DQG�PDNLQJ�LW�DOJRULWKPLF�E\�GLVWLQJXLVKLQJ�EHWZHHQ�WZR�PRGHV��
³V\QWKHVLV´��ZKHUH�ZH�WKLQN�RI�WKH�W\SH�DV�RXWSXW�GHWHUPLQHG�E\�WKH�VWUXFWXUH�RI�WKH�
H[SUHVVLRQ��DQG�³DQDO\VLV´��ZKHUH�ZH�WKLQN�RI�WKH�W\SH�DV�LQSXW�WKDW�WKH�H[SUHVVLRQ�
PXVW�FRQIRUP�WR�EDVHG�RQ�LWV�HQYLURQPHQW�

1%��SURJUDPPDWLFDOO\�DW�WKH�WRS�OHYHO�RI�D�W\SHFKHFNHU�IRU�D�ELGLUHFWLRQDO�V\VWHP��ZH�
DOZD\V�VWDUW�RXW�LQ�WKH�V\QWKHWLF�PRGH��ZH�NQRZ�QRWKLQJ�D�SULRUL��DQG�DOVR�QHHG�
GLVFRYHU�ZKDW�WKH�W\SH�LV�IURP�WKH�VWUXFWXUH��DQG�WKHQ�RXWSXW�LW��

LQ�WKH�FRQWH[W�RI�WKLV�ZRUN��ZH�FKRVH�WR�XVH�D�ELGLUHFWLRQDO�V\VWHP�EHFDXVH�ZKHQ�LW�
SURSDJDWHV�WKH�W\SH�LQIRUPDWLRQ�GRZQ�LQWR�WKH�WHUPV�LQ�WKH�W\SLQJ�UXOHV�WKHPVHOYHV��
ZH�DOZD\V�KDYH�HQRXJK�ORFDO�W\SH�LQIRUPDWLRQ�WR�GHVFULEH�W\SH�GLUHFWHG�HGLW�DFWLRQV��
ZH�ZDQW�WR�NQRZ�ZKHQ�D�W\SH�RI�D�KROH�LV�SLQQHG�GRZQ�EHFDXVH�RI�KRZ�LW¶V�XVHG�



��

PRVW�RI�WKH�UXOHV�DUH�VWDQGDUG��KHUH�DUH�D�FRXSOH�UHSUHVHQWDWLYH�RQHV�WKDW�VKRXOG�ORRN�
IDPLOLDU�



��

WKH�OHVV�VWDQGDUG�UXOHV�DUH�WKH�RQHV�WKDW�GHVFULEH�KROHV�DQG�KROH�W\SHV��KHUH�ZH�VD\�
WKDW�WKH�KROH�KDV�KROH�W\SH��EXW�LI�LW¶V�QRQ�HPSW\�WKHQ�WKH�H[SUHVVLRQ�LQVLGH�PXVW�KDYH�
DQ\�W\SH��WKLV�LV�KRZ�ZH�XVH�WKH�KROH�W\SH�WR�WUDFN�H[DFWO\�ZKHUH�WKH�LQFRPSOHWH�SDUWV�
RI�WKH�SURJUDP�DUH�

EHFDXVH�KROHV�WUDFN�SODFHV�ZKHUH�D�SURJUDP�LV�VWLOO�XQGHU�FRQVWUXFWLRQ��ZH�FDOO�DQ�
H[SUHVVLRQ�WKDW�GRHV�QRW�XVH�WKHVH�IRUPV�³FRPSOHWH´



��

�QRW�TXLWH�ULJKW�

WKH�PDLQ�VWUXFWXUDO�UXOH�WKDW�\RX¶G�H[SHFW�WR�VHH�LQ�D�ELGLUHFWLRQDO�V\VWHP�LV�
VXEVXPSWLRQ��WKDW�OHWV�\RX�VZLWFK�IURP�V\QWKHVLV�WR�DQDO\VLV��LQ�WKH�SUHVHQFH�RI�KROHV�
WKLV�QRUPDO�UXOH��VKRZQ�KHUH��LV�QRW�XQVRXQG��EXW�LW�DOVR�GRHVQ¶W�UHDOO\�FDSWXUH�WKH�
QRWLRQ�RI�D�KROH�WKDW�ZH�KDYH�LQWXLWLYHO\��LW¶V�QRW�XQVRXQG��EXW�LW�LV�LQFRPSOHWH��VR�
KHUH¶V�DQ�H[DPSOH�RI�VRPHWKLQJ�ZH¶G�OLNH�WR�EH�DEOH�WR�GHULYH�EXW�FDQQRW�

LI�ZH�JR�EDFN�WR�RXU�H[DPSOH��FRQVLGHU�JLYLQJ�D�W\SH�WR�MXVW�D�VPDOO�SDUW�RI�WKDW�
H[SUHVVLRQ���__�����__���E\�WKH���UXOH��LW�VKRXOG�V\QWKHVL]H�QXP��EHFDXVH�WKDW¶V�ZKDW�WKH�
IRUP���DOZD\V�PHDQV�

EXW�LW�GRHVQ¶W����ZH�JHW�VWXFN�



��

�IL[HG�

�FRQVLVWHQF\�

LQVWHDG��ZH�KDYH�WR�DOORZ�WKH�VXEVXPSWLRQ�UXOH�WR�DFFHSW�W\SHV�XS�D�ZHDNHU�UHODWLRQ�
WKDQ�HTXDOLW\��WKLV�UHODWLRQ�LV�XVXDOO\�FDOOHG�W\SH�FRQVLVWHQF\���LW�FDSWXUHV�WKH�QRWLRQ�
WKDW�ZH¶UH�ZLOOLQJ�WR�DFFHSW�KROH�LQVWHDG�ZKHUH�HYHU�ZH�H[SHFWHG�WR�VHH�D�FRPSOHWH�
W\SH�

LI�WKLV�ORRNV�IDPLOLDU�WR�\RX��LW¶V�EHFDXVH�WKH�VDPH�MXGJHPHQW�IRUP�DSSHDUV�LQ�WKH�
IRXQGDWLRQDO�JUDGXDO�W\SLQJ�ZRUN�E\�6LHN�DQG�7DKD�WR�GHVFULEH�WKH�W\SH�"�

DQG�WKDW�VKRXOG�PDNH�VHQVH��JUDGXDO�W\SLQJ�DWWHPSWV�WR�FRGLI\�³WKH�LQWXLWLRQ�WKDW�WKH�
VWUXFWXUH�RI�D�W\SH�PD\�EH�SDUWLDOO\�NQRZQ�RU�XQNQRZQ�DW�FRPSLOH�WLPH�DQG�WKH�
MRE�RI�WKH�W\SH�V\VWHP�LV�WR�FDWFK�LQFRPSDWLELOLWLHV´

ZLWK�FRPSOHWH�H[SUHVVLRQV��WKLV�LV�SUHWW\�KDUG�WR�VZDOORZ�SKLORVRSKLFDOO\��EXW��LI�\RX¶UH�
WU\LQJ�WR�VWDWLFDOO\�XQGHUVWDQG�HDFK�VWHS�RI�D�SURJUDP�DV�LW¶V�ZULWWHQ�DQG�HYROYHV�RYHU�
WLPH��\RX�UHDOO\�GR�QRW�KDYH�D�IXOO�GHULYDWLRQ�RI�WKH�W\SH�DW�FRPSLOH�WLPH��WKH�SURJUDP�
LVQ¶W�GRQH�\HW��VR�LW¶V�QDWXUDO�KHUH�



$FWLRQ�6HPDQWLFV�DQG�0HWDWKHRU\

��

VR�IDU�L¶YH�JLYHQ�HQRXJK�WR�GHVFULEH�WKH�FRUH�ODQJXDJH������MXVW�WKH�VKDSH�RI�WKH�WHUPV�
RQ�HDFK�OLQH�RI�WKH�H[DPSOH��LQFOXGLQJ�WKH�IDQF\�SXUSOH�EXW�QRW�\HW�WKH�JUHHQ�

QRZ�L¶P�JRLQJ�WR�GHVFULEH�DFWLRQV�RQ�KH[SUHVVLRQV��DQG�WKH�PHWDWKHRU\�WKDW�DUJXHV�
WKDW�IRU�WKH�UXOHV�RI�DFWLRQV��WKHVH�ZHUH�GHVLJQHG�DW�WKH�VDPH�WLPH��VR�L¶OO�LQWHUOHDYH�
WKHP�DV�DSSURSULDWH�

DQG�UHPHPEHU�WKDW�DOO�WKLV�LV�VXSSRVHG�WR�EH�(;7(16,%/(��VR�LW�VKRXOG�EH�HDV\�WR�
DGG�QHZ�WKLQJV�WR�WKH�ODQJXDJH��DQG�WKH�PHWDWKHRU\�VKRXOG�JXLGH�XV�LQ�GRLQJ�WKDW�



��

�HUDVXUH�

HGLWV�RQ�DQ�KH[SUHVVLRQ�DUH�PDGH�LQ�D�SDUWLFXODU�SODFH��VR�ZH�VXSHULPSRVH�D�VLQJOH�
FXUVRU��RQ�KW\SHV�DQG�K[SUHVVLRQV��GRWWHG��WR�JHW�]W\SHV�DQG�]H[SV��KDWWHG�

KHUH�WKH�FXUVRU�LV�WKH�WKLQJ�LQ�JUHHQ��WKH�EDVH�FDVHV�RI�WKH�JUDPPDU�LGHQWLI\�D�
SDUWLFXODU�KH[S���KW\SH��GRWWHG�WKDW�WKH�FXUVRU�LV�RQ��WKH�LQGXFWLYH�IRUPV�HDFK�LGHQWLI\�
H[DFWO\�RQH�RI�WKH�VXEWUHHV�RI�WKH�$67�DV�FRQWDLQLQJ�WKH�FXUVRU��KDWWHG���ZKLOH�DOO�
RWKHUV�GR�QRW�

LI�\RX¶YH�VHHQ�LW��WKLV�LV�WKH�]LSSHU�SDWWHUQ�IURP�+XHW¶V�IXQFWLRQDO�SHDUO����ZKLFK��
SHUKDSV�QRW�FRLQFLGHQWDOO\��KH�HQFRXQWHUHG�ZKLOH�ZULWLQJ�D�VWUXFWXUH�HGLWRU�

K�W\SHV�EHFDXVH�RI�KROHV��]W\SHV�EHFDXVH�RI�]LSSHUV

HUDVXUH�LV�GHILQHG�E\�WKH�REYLRXV�VWUXFWXUDO�UHFXUVLRQ�RQ�WKH�IRUP�RI�WKH�]�H[S�W\SH���
ZH�ZULWH�WKLV�ZLWK�D�OLWWOH�VXSHUVFULSW�GLDPRQG��ZH�QHHG�WR�GR�WKLV�MXVW�EHFDXVH�W\SLQJ�
UXOHV�RQO\�W\SH�WHUPV�ZLWKRXW�D�FXUVRU�LQ�WKHP�



��

WKH�V\VWHP�L¶YH�GHVFULEHG�VR�IDU�LV�HQRXJK�WR�JLYH�D�VWDWLF�VHPDQWLFV�WR�HGLW�VWDWHV��LW�
GRHV�QRW�GHVFULEH�KRZ�WR�
PRYH�EHWZHHQ
�HGLW�VWDWHV

WR�WKDW�HQG��WKHUH�DUH�IRXU�NLQGV�RI�DFWLRQV�JLYHQ�E\�WKLV�JUDPPDU��
� PRYH�PRYHV�WKH�FXUVRU�LQ�D�GLUHFWLRQ��GHOWD��
� FRQVWUXFW�EXLOGV�D�QHZ�WHUP�ZKHQ�JLYHQ�LWV�QDPH�
� GHOHWH�UHSODFHV�ZKDWHYHU�LV�XQGHU�WKH�FXUVRU�ZLWK�D�KROH�
� ILQLVK�UHSODFHV�D�QRQ�HPSW\�KROH�ZLWK�LWV�FRQWHQWV�21/<�,)�WKH�W\SH�RI�WKH�

FRQWHQWV�PDWFKHV�WKH�FRQWH[W�

LQFLGHQWDOO\��WKLV�LV�WKH�ODVW�NH\�FRPSRQHQW�LQ�RXU�WHUULEOH�DFURQ\P�SXQ��+ROHV�
$FWLRQV�DQG�=LSSHUV�LQ�DQ�H[SUHVVLRQ�ODQJXDJH�JLYH�\RX�+$=�HO��DQG�³QXW´�
EHFDXVH�LW¶V�OLNH�WKH�FRUH�VPDOO�WKLQJ�



��

WKH�UXOHV�WKDW�GHILQH�KRZ�WKHVH�DFWLRQV�DFW�RQ�SURJUDPV�DUH�JLYHQ�LQ�WKUHH�MXGJHPHQWV�
EDVHG�RQ�ZKHUH�WKH�DFWLRQ�LV�RFFXUV��IROORZLQJ�WKH�ELGLUHFWLRQDO�VKDSH

LI�?DOSKD�LV�VRPH�DFWLRQ��WKHUH�DUH�WKUHH�MXGJHPHQWV�WKDW�GHVFULEH�KRZ�?DOSKD�PRYHV�
IURP�RQH�HGLW�VWDWH�WR�DQRWKHU�

� SHUIRUPLQJ�DOSKD�RQ�W�JHWV�\RX�W¶
� DOSKD�RQ�H�WKDW�V\QWKHVL]HV�W�JHWV�\RX�H¶�WKDW�V\QWKHVL]HV�W¶��ZKLFK�PLJKW�EH�

GLIIHUHQW�GHSHQGLQJ�RQ�ZKDW�\RX�PDNH
� DOSKD�RQ�H�ZKLOH�FKHFNLQJ�DJDLQVW�W�JHWV�\RX�H¶��VWLOO�DW�W�EHFDXVH�WKH�W\SH�LV�

SLQQHG�E\�WKH�DQD



��

UHYLVLW�WKH�H[DPSOH�IURP�WKH�WRS�RI�WKH�WDON�TXLFNO\�

ZH�KDYH�HQRXJK�QRZ�WR�UHFRJQL]H�WKH�IRUPV�RI�WKH�]H[SUHVVLRQV�LQ�WKH�OHIW�FROXPQ��
DQG�WKH�QDPHV�RI�WKH�DFWLRQV�RQ�WKH�ULJKW��ZH�NQRZ�WKDW�WKH�MXGJPHQWDO�IRUPV�ZLOO�
GHVFULEH�WKH�VHPDQWLFV�RI�KRZ�WR�JR�EHWZHHQ�URZV��EXW�ZH�KDYHQ¶W�UHDOO\�VHHQ�DQ\�RI�
WKH�UXOHV�\HW�



6HQVLELOLW\

��

HGLW�DFWLRQV�SUHVHUYH�ZHOO�W\SHGQHVV

EHIRUH�L�JR�WKURXJK�WKH�UXOHV�IRU�WKH�VHPDQWLFV�MXGJHPHQWV��WKRXJK��L�ZDQW�WR�VWDWH�RXU�
ILUVW�WKHRUHP��WKLV�LV�WKH�PDLQ�SRLQW�RI�WKH�ZKROH�V\VWHP��DQG�WKHUHIRUH�D�GHVLJQ�
SULQFLSOH�L�ZDQW�\RX�WR�NHHS�LQ�PLQG�DV�L�JR�WKURXJK�WKH�UXOHV�

DQ\WKLQJ�WKDW�\RX�PLJKW�ZDQW�WR�GR�LQ�D�UXOH�WKDW�ZRXOG�EUHDN�VHQVLELOLW\�LV�VWULFWO\�
YHUERWHQ�

RXU�JRDO�LV�WR�KDYH�D�V\VWHP�ZKHUH�HDFK�HGLW�VWDWH�FDQ�EH�JLYHQ�PHDQLQJ�VWDWLFDOO\��
WKDW�LV�WR�VD\��HGLW�DFWLRQV�SUHVHUYH�ZHOO�W\SHGQHVV��

WKLV�LV�WKH�WKHRUHP�WKDW�OHWV�XV�UHDVRQ�DERXW�KRZ�ZH�PRYH�EHWZHHQ�URZV



��

0RYH

D�IHZ�H[DPSOH�PRYHPHQW�DFWLRQV����MXVW�GLUHFWLRQV�LQ�WKH�$67�

WKH\¶UH�QLFH�EHFDXVH�WKH\�DUH�SUHWW\�GDUQ�PHFKDQLFDO�DQG�JR�PRUH�RU�OHVV�OLNH�\RX¶G�
WKLQN��WKLV�LV�MXVW�D�IHZ�

WKH\¶UH�DOVR�QRW�VR�QLFH�EHFDXVH�WKH\¶UH�VR�PHFKDQLFDO��WKHUH¶V�D�UHDO�ZRUU\�WKDW�\RX¶OO�
PDNH�D�PLVWDNH�

VR�ZKDW�FRXOG�JR�ZURQJ"�KRZ�FRXOG�ZH�VWUD\�IURP�RXU�LQWHQW"�ZKDW¶V�WKH�WKHRUHP�WKDW�
FKHFNV�WKLV"



0RYHPHQW�(UDVXUH

��

PRYH�DFWLRQV�RQO\�PRYH�WKH�FXUVRU

FKHFNVXP

ZHOO��\RX�PLJKW�GR�VRPHWKLQJ�RWKHU�WKDQ�MXVW�PRYH�WKH�FXUVRU����WXUQ�HYHU\WKLQJ�LQWR���
RU�IOLSSLQJ�DUJXPHQWV�RU�ZKDWHYHU��VRPH�EXW�QRW�DOO�RI�WKRVH�NLQGV�RI�HUURUV�ZRXOG�
FDXVH�VHQVLELOLW\�WR�IDLO�

PRUH�WHFKQLFDOO\��\RX�ZDQW�WR�VD\�WKDW�DIWHU�DQ\�PRYH�DFWLRQ�LQ�DQ\�MXGJHPHQW��WKH�
HUDVXUH�LV�WKH�VDPH�



5HDFKDELOLW\

��

PRYH�DFWLRQV�FDQ�JHW�WKH�FXUVRU�DQ\ZKHUH

WKH�RWKHU�WKLQJ�WKDW�FRXOG�JR�ZURQJ�LV�WKDW�\RX�PLJKW�QRW�KDYH�HQRXJK�PRYHPHQW�
UXOHV��\RX�PLJKW�IRUJHW�VRPH�

VR�ZH�DOVR�KDYH�D�FKHFNVXP�WKUP�WKDW�VD\V�WKDW�\RX�FDQ�JHW�HYHU\ZKHUH����LI�WZR�
WHUPV�DJUHH�RQ�WKHLU�HUDVXUH�WKHUH¶V�D�VHTXHQFH�RI�MXVW�PRYHPHQW�DFWLRQV�WKDW�EULQJV�
\RX�IURP�RQH�WR�WKH�RWKHU

�QRWH�WKDW����!
�LV�MXVW�VWDQGDUG�OLIWLQJ�RI����!�WR�WKH�UHIOH[LYH�WUDQVLWLYH�FORVXUH�



��

&RQVWUXFW

KHUH�DUH�VRPH�H[DPSOH�FRQVWUXFWLRQ�UXOHV�

� RQH�RQ�KRZ�WR�EXLOG�W\SHV��SUHWW\�REYLRXV�
� LI�\RX�KDYH�D�YDU�LQ�WKH�FRQWH[W��DQG�DUH�WU\LQJ�WR�V\QWKHVL]H�DQ\WKLQJ��\RX¶UH�

DOORZHG�WR�XVH�LW�DQG�V\QWK�WKDW�W\SH�
� WKLV�RQH�PDNHV�JRRG�RQ�RXU�SURPLVH�DERXW�QRW�RXWVLGH�LQ��LI�\RX�ZDQW�WR�

FRQVWUXFW�D�ODPEGD�EXW�\RX¶UH�LQ�D�VLWXDWLRQ�ZKHUH�\RX�NQRZ�WKH�W\SH�WKDW¶V�
EHHQ�SURSDJDWHG�GRZQ�GLVDJUHHV�ZLWK�WKDW��ZH�FRQVWUXFW�D�ODPEGD�EXW�SXW�WKDW�
ODPEGD�LQVLGH�D�KROH�

ZKDW¶V�WKH�FKHFNVXP�KHUH"�ZHOO��WKH�UXOHV�DUH�OHVV�ERULQJ��VR�WKHUH¶V�QRW�WKDW�GDQJHU��
EXW�ZH�FRXOG�HDVLO\�IRUJHW�VRPHWKLQJ��VR�ZH�QHHG�WR�DUJXH�WKDW�ZH�KDYH�
HQRXJK
�
FRQVWUXFW�UXOHV�



&RQVWUXFWDELOLW\

��

FRQVWUXFW�DFWLRQV�FDQ�EXLOG�DQ\�ZHOO�W\SHG�H[SUHVVLRQ

�QRWH�WKDW�WKLV�GRHVQ¶W�VD\�\RX�KDYH�DOO�WKDW�\RX�PLJKW�ZDQW����MXVW�WKDW�\RX�GLGQ¶W�IRUJHW�
DQ\WKLQJ��VR�WKHUH¶V�VWLOO�VRPH�ZLJJOH�URRP�KHUH��

QRW�MXVW�D�FKHFNVXP��WKLV�LV�DOVR�D�IHDWXUH�WKDW�\RX�ZRXOG�ZDQW�IRU�\RXU�HGLWRU�DQG�ZH�
FDQ�UHDOO\�SURYH�WKDW�\RX�KDYH�LW�ZLWK�WKLV�FROOHFWLRQ�RI�UXOHV��

WKH�LPSOHPHQWDWLRQ�RI�WKLV�WKHRUHP�WKHUHIRUH�FRXJKV�XS�D�ZLWQHVV��ZH�KDYH�D�IDLUO\�
QDLYH�RQH�WKDW�LV�VXIILFLHQW�WR�VKRZ�WKH�FKHFNVXP�JRHV�WKURXJK��FRXOG�LPDJLQH�VRPH�
FRRO�HQJLQHHULQJ�HIIRUW�WR�SURGXFH�VPDOOHVW�WUDFH�RU�RWKHU�WKLQJV�



'HOHWH

��

WKH�GHOHWH�DFWLRQ�PDNHV�ZKDWHYHU�LV�LQ�WKH�FXUVRU�LQWR�D�KROH�

ZKDW�FDQ�ZH�SURYH�DERXW�WKHVH�UXOHV�DV�D�FKHFNVXP"

WKH�PRWLYDWLRQ�IRU�WKH�RWKHU�WKHRUHPV�KDV�EHHQ�WKDW��KH\��\RX�FDQ�UHDOO\�PHVV�WKHVH�
UXOHV�XS��EHFDXVH�WKHVH�UXOHV�GR�QRW�LQVSHFW�WKH�VWUXFWXUH�RI�WKH�WHUPV�RU�W\SHV�
RQFH�\RX�EHOLHYH�WKHP�\RX¶UH�SUHWW\�PXFK�GRQH��DQG�WKH\¶OO�VXUYLYH�WR�DQ\�H[WHQVLRQ��



)LQLVK

��

�QR�ILQLVK�UXOH�IRU�W\SHV�EHFDXVH�QRQ�HPSW\�W\SH�KROHV�GRQ¶W�DSSHDU�

ILQLVK�UHSODFHV�D�QRQ�HPSW\�KROH�LQ�WKH�FXUVRU�ZLWK�LWV�FRQWHQWV�����LI�WKH�W\SH�RI�WKH�
FRQWHQWV�PDWFKHV�WKH�W\SH�UHTXLUHG�E\�WKH�FRQWH[W��WKLV�LV�ZKDW�ZH�PHDQ�E\�³GHOD\LQJ�
WKH�W\SH�FRQVLVWHQF\�FKHFN´����DQG�ZH�GHOD\�LW�XQWLO�WKH�SURJUDPPHU�VD\V�QRW�WR�

QRWH�WKDW�WKHVH�UXOHV�DEVROXWHO\�PLJKW�QRW�ILUH����\RX�FDQ�ZULWH�MXQN�FRGH�WLO�WKH�FRZV�
FRPH�KRPH��LW�MXVW�FDQ¶W�JHW�ILQLVKHG�

DJDLQ��EHFDXVH�ILQLVK�GRHVQ¶W�LQVSHFW�WKH�VWUXFWXUH�RI�LWV�FRQWHQWV��WKHUH¶V�QR�SDUWLFXODU�
FKHFNVXP�WKHRUHP�IRU�WKHVH�UXOHV��WKH\¶OO�ZRUN�IRU�DQ\�H[WHQVLRQ�WR�WKH�ODQJXDJH�
DV�LV�



��

8VLQJ�7KH�5XOHV

VR�WKHUH¶V�RQH�GHWDLO�WKDW¶V�PLVVLQJ�KHUH��WKH�UXOHV�L¶YH�VKRZQ�\RX�DUH�UHDOO\�NLQG�RI�
MXVW�WKH�EDVH�FDVHV��WR�VHH�ZKDW¶V�PLVVLQJ��OHW¶V�LPDJLQH�WU\LQJ�WR�ILQG�D�GHULYDWLRQ�IRU�
MXVW�D�OLWWOH�SDUW�RI�WKH�H[DPSOH��ZKHUH�\RX�ZDQW�WR�FKDQJH�RQH�KROH�LQ�DQ�DUURZ�W\SH�
WR�CQXPC�

VR�\RX�JHW�VWXFN�LPPHGLDWHO\��ULJKW"

WKH�UXOH�\RX�
ZDQW
�WR�DSSO\�LV��VKRZ�LW��EXW�WKH�ERWWRPV�GRQ¶W�HYHQ�XQLI\�EHFDXVH�WKH�
FXUVRU�LV�GHHS�LQVLGH�WKLV�RWKHU�H[SUHVVLRQ�



��

8VLQJ�7KH�5XOHV

ZKDW�\RX�QHHG�LV�D�UXOH�WKDW�VD\V�WKDW�LI�D�FKDQJH�KDSSHQV�DW�VRPH�VXEH[SUHVVLRQ��LW�
SURSDJDWHV�WKURXJK�WKH�]LSSHU�VWUXFWXUH��VR�\RX�FDQ�ZULWH�VRPHWKLQJ�OLNH�WKLV�

\RX�KDYH�WR�XQ]LS�WKH�H[SUHVVLRQ�GRZQ�WR�WKH�SODFH�\RX�ZDQW�WR�DSSO\�RQH�RI�WKH�ORFDO�
UXOHV��DSSO\�WKH�UXOH��DQG�WKHQ�]LS�LW�EDFN�XS�DJDLQ�DQG�PDNH�VXUH�WKDW�HYHU\WKLQJ�VWLOO�
ILWV�WRJHWKHU�

\RX�DOVR�QHHG�WR�UHIOHFW�WKH�]LSSHU�SDWWHUQ�DW�WKH�MXGJHPHQWDO�OHYHO�RI�WKH�DFWLRQ�
VHPDQWLFV��RU�HOVH�\RX�FDQ¶W�HYHU�DSSO\�WKH�ORFDO�UXOHV�\RX�ZDQW���WKLV�LV�WKH�IOLS�VLGH�WR�
EHLQJ�DEOH�WR�VWDWH�UXOHV�WKDW�DUH�VLPSOH�DQG�FXUVRU�DQG�W\SH�GLUHFWHG��EXW�LW¶V�RN�
EHFDXVH�WKH�]LSSHU�UXOHV�DUH�SUHWW\�PHFKDQLFDO�



=LSSHU�5XOHV

��

KHUH�DUH�D�IHZ�UHSUHVHQWDWLYH�VDPSOH�UXOHV�RI�KRZ�WKDW�JRHV��LW�IROORZV�WKH�VWUXFWXUH�RI�
WKH�JUDPPDU�RI�]H[SV�YHU\�FORVHO\�

QRWH�WKDW�LQ�VRPH�FDVHV��OLNH�WKH�UXOH�VKRZQ�IRU�QRQ�HPSW\�KROHV��ZH�KDYH�WR�HQIRUFH�
WKDW�WKH�H[SUHVVLRQ�EH�ZHOO�W\SHG��VHQVLELOLW\�XV�WKDW�H¶�ZLOO�EH�DV�ZHOO�����EXW�RQO\�LI�WKH�
LQSXW�WR�WKH�DFWLRQ�LV��OHDYLQJ�RXW�SUHPLVHV�OLNH�WKLV�ZRXOG�OHDG�WR�VRXQGQHVV�
SUREOHPV�

KRZ�GR�ZH�KDYH�D�FKHFNVXP�IRU�WKHVH�UXOHV"

ZHOO��WR�SURYH�DQ\WKLQJ�LQWHUHVWLQJ�\RX�QHHG�WR�XVH�DOO�RI�WKHP��VR�DFWXDOO\�WKH�SURRIV�
RI�FRQVWUXFWDELOLW\�DQG�UHDFKDELOLW\�GHPRQVWUDWH�WKDW�WKHVH�UXOHV�DUH�VXIILFLHQW��E\�
SURYLQJ�D�VXLWH�RI�OHPPDV�WR�OLIW�WKHP�WR�WKH�57&�RI�WKH�DFWLRQ�MXGJHPHQWV�

VR�ZH�DOUHDG\�GLG�LW�



$X[LOLDU\�0HWDWKHRU\

��

VR�DOO�WKH�WKHRUHPV�WKDW�L¶YH�WDONHG�DERXW�VR�IDU�KDYH�HLWKHU�EHHQ�GHVLJQ�SULQFLSOHV�RU�
FKHFNVXPV�WKDW�UHDOO\�VKRZ�WKDW�ZH¶UH�GRLQJ�ZKDW�ZH¶YH�VDLG�ZH¶UH�GRLQJ���WKDW�
IHDWXUHV�RI�WKH�HGLWRU�UHDOO\�DUH�ZKDW�WKH\�FODLP�WR�EH�

RQH�UHDOO\�QLFH�WKLQJ�DERXW�KDYLQJ�D�PHFKDQL]HG�PHWDWKHRU\�LV�WKDW�\RX�FDQ�DOVR�KDYH�
WKHRUHPV�WKDW�\RX�MXVW�GUHDP�XS�DQG�WKHQ�FKHFN�WR�VHH�LI�WKH\�UHDOO\�DUH�WUXH�



'HWHUPLQLVP

��

DFWLRQV�UHVXOW�LQ�RQO\�RQH�HGLW�VWDWH

KHUH¶V�RQH�

\RX�PLJKW�ZHOO�EHOLHYH�PH�LI�L�WROG�\RX�WKDW�WKH�DFWLRQ�VHPDQWLFV�DUH�GHWHUPLQLVWLF��WKDW�
LV�WR�VD\�WKDW�DSSO\LQJ�D�IL[HG�DFWLRQ�WR�D�IL[HG�HGLW�VWDWH�UHVXOWV�LQ�RQO\�RQH�RWKHU�
H[SUHVVLRQ�

LW¶V�WUXH�IRU�DFWLRQV�RQ�W\SHV��EXW�WXUQV�RXW�WR�EH�IDOVH�IRU�H[SUHVVLRQV�

�ZH�ZHUH�VXUSULVHG�WRR��



'HWHUPLQLVP��H[SUHVVLRQV�

��

KHUH¶V�D�OLWWOH�FRXQWHU�H[DPSOH�IRU�H[SUHVVLRQV

OHW¶V�VD\�\RX¶UH�DQ�DQ�DQDO\WLF�SRVLWLRQ��VR�\RX�NQRZ�WKDW�WKH�W\SH�\RX¶UH�SLQQHG�WR�LV�
DUURZ��VR�\RX�NQRZ�WKDW�\RX�GR�QRW�QHHG�WR�KDYH�DQ�DVFULSWLRQ�RQ�D�ODPEGD�

EXW�

\RX�FRXOG�DOVR�DSSO\�WKH�DFWLRQ�UXOH�WKDW�FRUUHVSRQGV�WR�VXEVXPSWLRQ�WR�DSSHDO�WR�D�
V\QWKHWLF�UXOH�

LQ�D�V\QWKHWLF�SRVLWLRQ�\RX�KDYH�WR�KDYH�DQ�DVFULSWLRQ�WR�EH�DEOH�WR�FKHFN�D�ODPEGD����
VR�WKH�V\QWKHLF�UXOH�DGGV�RQH�

VR�\RX�KDYH�WZR�GLIIHUHQW�GHULYDWLRQV�RI�WKH�DFWLRQ�LQ�WKH�FRQFOXVLRQ�DQG�WKH\�GR�QRW�
SURGXFH�WKH�VDPH�H[SUHVVLRQ�



'HWHUPLQLVP��H[SUHVVLRQV�

��

DFWLRQV�UHVXOW�LQ�RQO\�RQH�HGLW�VWDWH

ZKDW�WR�GR"�ZHOO��ZH�MXVW�EDQ�WKDW�RYHU�HDJHU�XVH�RI�WKH�UXOH�RI�ODVW�UHVRUW�RI�
VXEVXPSWLRQ���VXEVXPH�LV�D�ODVW�UHVRUW�LQ�W\SH�FKHFNLQJ��WKH�FRUUHVSRQGLQJ�UXOH�LQ�WKH�
DQDO\WLF�MXGJPHQW�WKDW�IROORZV�WKH�W\SH�V\VWHP�LV�WRR���WKHVH�MXVW�DUHQ¶W�WKH�VRUWV�RI�
WKLQJV�\RX¶UH�VXSSRVHG�WR�VXEVXPH�

ZH�FDOO�GHULYDWLRQV�WKDW�REH\�WKLV�FRQYHQWLRQ�³VXEVXPSWLRQ�PLQLPDO´��VHH�DJGD���DQG�
WKHQ�VR�WKLV�LV�D�WKHRUHP��LW¶V�D�OLWWOH�ELW�PHVV\�

%87�

LW¶V�QRW�DV�DG�KRF�DV�LW�IHHOV��LW�FRUUHVSRQGV�WR�SURRI�WKHRU\�

ELGLUHFWLRQDO�V\VWHPV�DUH�GHHSO\�UHODWHG�WR�IRFXVLQJ��EXW�WKH�GLIIHUHQFH�EHWZHHQ�
IRFXVLQJ�DQG�FKDLQLQJ�LV�WKDW�\RX�GRQ¶W�DSSO\�D�UXOH�WRR�HDJHUO\����WKDW�\RX�RQO\�VZLWFK�
PRGHV�ZKHQ�LW¶V�WKH�RQO\�WKLQJ�WKDW�PLJKW�ZRUN��WKDW¶V�H[DFWO\�ZKDW�ZH�GR���ZH�RQO\�
SURYH�GHWHUPLQLVP�IRU�GHULYDWLRQV�WKDW�REH\�WKH�LQWHQW�RI�VXEVXPSWLRQ�

FRQYHQLHQWO\��WKLV�LV�DOVR�LQ�FRUUHVSRQGHQFH�ZLWK�ZKDW�\RX¶G�GR�DV�DQ�LPSOHPHQWRU��
\RX¶G�ZDQW�WR�FKHFN�WKH�DQDO\WLF�UXOHV�ILUVW�EHIRUH�WU\LQJ�DQ\WKLQJ�HOVH��VR�WKLV�LV�D�
VSHF�WKDW¶V�HDV\�WR�IROORZ��LI�\RX�WKLQN�DERXW�LW�DV�RQH�



([WHQVLRQ

��

1RZ�,�ZDQW�WR�WDON�DERXW�ZKDW�KDSSHQV�ZKHQ�\RX�UHDOO\�DGG�VRPHWKLQJ�WR�WKH�
ODQJXDJH�

UHFDOO��SDUW�RI�WKH�PRWLYDWLRQ�IRU�WKH�FKHFNVXP�WKHRUHPV�ZDV�WKDW�WKH\�VKRXOG�
JXLGH�XV�WKURXJK�WKH�SURFHVV�RI�DGGLQJ�WKLQJV��WKRVH�VKRXOG�EH�WKHRUHPV�RI�DQ\�
H[WHQVLRQ��WRR��DQG�ORRNLQJ�DW�ZKHUH�WKH�SURRIV�ZH�KDYH�EUHDN�DQG�KRZ�WR�ZULWH�WKH�
UXOHV�



��

H[WHQG�WKH�JUDPPDUV��DGG�QHZ�UXOHV��HWF���QRWH�WKDW�LW¶V�SUHWW\�PHFKDQLFDO�



��

H[DPSOH�PRYHPHQW�UXOHV�ZULWWHQ�LQ�D��VOLJKWO\�PRUH�HTXDWLRQDO�VW\OH��DQG�FRQVWUXFWLRQ�
UXOHV�IRU�VXPV��

WKLQN�DERXW�ZKDW�\RX�QHHG�WR�GR�WR�PDNH�WKH�WKHRUHPV�WUXH�



��

DQRWKHU�SD\RII�IRU�KDYLQJ�HYHU\WKLQJ�PHFKDQL]HG�LV�WKDW�\RX�FDQ�UHDOO\�XVH�WKDW�
PHFKDQL]DWLRQ�WR�XQGHUVWDQG�H[WHQVLRQV�

WKLV�LV�D�VFUHHQVKRW�IURP�WKH�JLWKXE�SUHWW\�SULQWHG�GLII�EHWZHHQ�WKH�EUDQFKHV�ZLWK�DQG�
ZLWK�VXPV�DGGHG��VR�WKHVH�DUH�WKH�OLQHV�WKDW�DGG�WKH�PRYHPHQW�DFWLRQV�L�MXVW�VKRZHG�
\RX��LW¶V�D�FRQVHUYDWLYH�H[WHQVLRQ�EHFDXVH�WKH�GLII�RI�WKH�EUDQFKHV�RQO\�DGGV�
FRGH��LW�GRHVQ¶W�GHOHWH�DQ\WKLQJ��WKLV�LV�MXVW�D�VFUHHQ�FDS�IURP�JLWKXE�



��

DQG�WKHVH�DUH�WKH�QHZ�OLQHV�IRU�WKH�QHZ�FDVHV�LQ�WKH�SURRI�RI�GHWHUPLQLVP��DJDLQ��WKLV�
LV�MXVW�JLWKXE��EXW�LW¶V�OHWWLQJ�XV�UHDVRQ�DERXW�RXU�PHWDWKHRU\�

VR�ZKHQ�ZH�DGGHG�VXPV��ZH�UHDOO\�GLG�WKLV��L�VDW�GRZQ�DQG�GLG�VXPV�DIWHU�JHWWLQJ�
HYHU\WKLQJ�HOVH�VHWWOHG��DQG�LW�WRRN�DERXW�D�GD\��ZKHQ�ZH�PDNH�QHZ�FKDQJHV�WKH\�
PHUJH�LQ��EHFDXVH�LW¶V�D�FRQVHUYDWLYH�H[WHQVLRQ�DQG�ZH�NQRZ�KRZ�ELJ�WKDW�LV�

ZH�JRW�VRPH�VWXII�ZURQJ����IRUJRWWHQ�SUHPLVHV��W\SRV��HWF����DQG�RQO\�FDXJKW�LW�
EHFDXVH�L�PHFKDQL]HG�LW�



,PSOHPHQWDWLRQ

��

:H�KDYH�DQ�LPSOHPHQWDWLRQ�RI�KD]HOQXW�FDOOHG�+=��VR�WKDW�\RX�FDQ�SOD\�ZLWK�WKH�UXOHV�
DQG�EXLOG�VRPH�H[SUHVVLRQV�DQG�JHW�D�VHQVH�IRU�ZKDW�WKLV�IHHOV�OLNH�ZKHQ�LW¶V�LQ�
PRWLRQ��,W¶V�REYLRXVO\�QRW�DQ�HGLWRU��EXW�OHWV�\RX�JHW�\RXU�KDQGV�GLUW\�ZLWK�WKH�SDUWLFXODU�
DFWLRQ�VHPDQWLFV�ZH�KDYH�DQG�XQGHUVWDQG�LW�EHWWHU�



��

UHPHPEHU�WKDW�SLFWXUH�L�VKRZHG�\RX�DW�WKH�EHJLQQLQJ"

LI�\RX�VTXLQW�VOLJKWO\��LW¶V�FRLQFLGHQWDOO\�SUHWW\�PXFK�H[DFWO\�WKH�FODVVLF�)53�SLFWXUH�



��

VR�ZH¶YH�WDNHQ�WKDW�LGHD�DQG�XVHG�WKH�)53�OLEUDU\�MVBRIBRFDPO�WR�LPSOHPHQW�D�
ZHE�EDVHG�WR\�HGLWRU�WKDW�OHWV�\RX�DFWXDOO\�XVH�KD]HOQXW��

DFWLRQV�\RX�FDQ¶W�WDNH�JUH\HG�RXW�G\QDPLFDOO\��LQFOXGLQJ�LI�\RX�HQWHU�D�YDULDEOH�QDPH�
WKDW�GRHVQ¶W�PDNH�VHQVH�RU�WKDW�VRUW�RI�WKLQJ�

LW¶V�RQ�RXU�ZHEVLWH�VR�\RX�FDQ�SOD\�ZLWK�LW�



)XWXUH�:RUN

��

7KLV�LV�YHU\�PXFK�VWLOO�D�ZRUN�LQ�SURJUHVV��VR�KHUH�DUH�D�MXVW�D�FRXSOH�RI�WKLQJV�ZH¶UH�
WKLQNLQJ�DERXW�



Ɣ G\QDPLFV�IRU�LQFRPSOHWH�WHUPV
ż UHODWLRQ�WR�&077

Ɣ DGGLQJ�ODQJXDJH�IHDWXUHV
ż UROH�RI�LQIHUHQFH
ż DFWLRQV�DV�D�FRPPDQG�ODQJXDJH��WUDFHV

Ɣ VFDODEOH�PHFKDQL]DWLRQ
ż GHSHQGHQWO\�W\SHG�$%7V
ż FRGH�H[WUDFWLRQ�IRU�LPSOHPHQWDWLRQ�FRUH
ż UHIOHFWLRQ�IRU�FRGH�JHQHUDWLRQ

��

� WKHUH¶V�WKH�VWDQGDUG�G\QDPLFV�IRU�FRPSOHWH�WHUPV��REYLRXVO\��FRLQFLGHV�ZLWK�
VWDQGDUG�ZRUN�

� VRPH�ZD\�WR�HYDOXDWH�WHUPV�ZLWK�KROHV�LQ�WKHP��DJGD�DQG�RWKHUV�KDYH�WKH�
³DERUW´�VHPDQWLFV��MXVW�WU\�LW�EXW�JLYH�XS�LI�\RX�FDQ¶W��&077��1DQHYVNL��
SIHQQLQJ��SLHQWND��JLYHV�VRPH�ZD\�IRUZDUG��EXW�RQO\�JLYHV�ORFDO�UHGXFWLRQV�
DQG�RQO\�GRHVQ¶W�DOORZ�KROHV�LQ�WKH�
W\SHV
�OLNH�ZH�GR��

� DGG�WKLQJV��DFWLRQ�PDFURV���GHULYHG�DFWLRQV��WKLQN�DERXW�DFWLRQV�DV�D�FRPPDQG�
PRGDOLW\��SURJUDPPLQJ�RYHU���UHDVRQLQJ�DERXW�WUDFHV�RI�DFWLRQV�

� WKH�PHFKDQL]DWLRQ�ZH�KDYH�LQ�DJGD�LV�FRPSOHWH
� �ZH�VLGHVWHSSHG�WKH�FODVVLF�SUREOHP�RI�GHDOLQJ�ZLWK�ERXQG�YDULDEOHV�E\�

XVLQJ�EUHQGUHFKW¶V�FRQYHQWLRQ��EXW�D�PRUH�UREXVW�DSSURDFK��OLNH�
6WHUOLQJ��ZLWK�VRPHWKLQJ�OLNH��2$6�RU�+2$6�RU�3+2$6�ZLOO�EH�QHHGHG�
JRLQJ�IRUZDUG���DQG�WKLV�FORXGV�WKH�LVVXH�ZLWK�LQIHUHQFH�VRPHZKDW��

� LW¶V�UHDGDEOH�DQG�JUHDW�����EXW�SUREDEO\�GRHVQ¶W�VFDOH�
� UHSHDWHG�ZRUN��RWW�VW\OH�WKLQJV��JHQHUDWH�FRUH�SDUWV�RI�WKH�

LPSOHPHQWDWLRQ���UHO�WR�V\QWKHVL]HU�JHQHUDWRU�EXW�PRGHUQL]HG��RU�
JUDGXDOL]HU�

��������������������������������
LQIHUHQFH�VWXII��

\RX�FRXOG�LPDJLQH�XVLQJ�W\SH�LQIHUHQFH�WR�D�VLPLODU�HQG�DV�ELGLUHFWLRQDO�W\SH�FKHFNLQJ��



ZH�GLG�QRW�GR�WKLV�IRU�D�FRXSOH�RI�UHDVRQV�

� FRQFHSWXDO�VLPSOLFLW\�RI�WKH�SUHVHQWDWLRQ�ZKLOH�ZRUNLQJ�RXW�WKH�GHWDLOV�RI�WKH�
QHZ�FRQWULEXWLRQV��WKH�ELGLUHFWLRQDO�V\VWHP�LV�VLPSOHU�WR�GHVFULEH�DQG�JRRG�
HQRXJK�WR�UHDVRQ�DERXW�HGLW�DFWLRQV�VWDWLFDOO\��VR�WKLV�DYRLGV�GLVWUDFWLRQ�

� W\SH�LQIHUHQFH�IRU�WHUPV�ZLWK�KROHV�LQ�WKHP�LV�ZHDNHU����\RX�MXVW�KDYH�OHVV�
LQIRUPDWLRQ�EHFDXVH�WKLQJV�KDYHQ¶W�EHHQ�XVHG�\HW��DQG�QRW�ZHOO�XQGHUVWRRG�

� ILOOLQJ�LQ�RQH�KROH�FRXOG�DIIHFW�FRQVWUDLQWV�YHU\�QRQ�ORFDOO\��DW�EHVW�\RX¶G�KDYH�
WR�UH�LQIHU�WKH�ZKROH�WKLQJ

� \RX�WKHQ�KDYH�WR�FRPH�XS�ZLWK�HUURU�PHVVDJHV��ZKLFK�LV�NQRZQ�WR�EH�KDUG
� W\SH�LQIHUHQFH�GRHVQ¶W�VFDOH�WR�VXEW\SLQJ�RU�GHSHQGHQW�W\SHV��VR�LW¶V�QRW�D�

SDQDFHD�HLWKHU��DQG�LW�ZRXOG�EH�EDG�WR�SODFH�LW�WRR�FHQWUDOO\�WR�WKH�GHVLJQ



4XHVWLRQV"
KD]HOJURYH�JLWKXE�LR

�DU;LY��JLWKXE��DQG�+=�

��

2XU�GUDIW�SDSHU�LV�RQ�DU;LY��WKH�VRXUFH�FRGH�RI�WKH�SDSHU��+=��DOO�WKH�SURRIV�DUH�RQ�
JLWKXE�ZLWK�XQH[SXUJDWHG�FRPPLW�PHVVDJHV��DQG�D�FRS\�RI�+=�LV�OLYH�DQG�\RX�FDQ�
UXQ�LW�LQ�\RXU�EURZVHU�

7KLV�LV�DOO�RQ�RXU�ZHEVLWH��85/�KHUH�

7KDQN�\RX�DOO�YHU\�PXFK�IRU�\RXU�DWWHQWLRQ��,�DP�KDSS\�WR�DQVZHU�DQ\�TXHVWLRQV�


