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IMPORTANT

The information contained in this publication is subject to change without notice. This publication is sup
"as is" without warranty of any kind, either express or implied, including but not limited to the implied 
warranties or conditions of merchantability or fitness for a particular purpose. In no event shall Cross Pr
be liable for errors contained herein or for incidental or consequential damages, including lost profits, in
connection with the performance or use of this material whether based on warranty, contract, or other l
theory.

This document contains propriety information which is protected by copyright. No part of this publication
be reproduced in any form, or stored in a database or retrieval system, or transmitted or distributed in an
by any means, electronic, mechanical photocopying, recording or otherwise, without prior permission of
Products Limited.

This equipment is Class A Information Technology Equipment (ITE) as defined in EN55022:1994.

Warning

This is a Class A product. In a domestic environment this product may cause radio 
interference in which case the user may be required to take adequate measures.

FCC Notice

This equipment has been tested and found to comply with the limits for ìClass Aî 
digital devices, pursuant to part 15 of the FCC rules.  These limits are designed to 
provide reasonable protection against harmfull interference when the equipment is operated in a comm
environment.  This equipment generates, uses, and can radiate radio frequency energy and, if not insta
used in accordance with the instruction manual, may cause harmful interference to radio communicatio
Operation of this equipment in a residential area is likely to cause harmful interference in which case th
will be required to correct the interference at his own expense.

Changes or modifications not expressly approved by Cross Product Ltd. could void the userís authority
operate the equipment.

GD Workshop User Guide

Version 2.6.0, March 1999

Version 2.4.11, Interim release for SoA, Oct 1998
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© 1999 Cross Products Limited. All rights reserved.

Cross Products, the Cross Product Logo and the Mirage logo are registered trademarks of Cross Prod
Limited. WindowsÆ 95 is a registered trademark of Microsoft Corporation. All other trademarks and regis
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� $Q�,%0�WP��3&�RU�FRPSDWLEOH�ZLWK�3HQWLXP�WP��3���SURFHVVRU�RU�DERYH�
� :LQGRZV�U�����RU�:LQGRZV�17�WP�
,I�\RX�DUH�UXQQLQJ�*'�:RUNVKRS�RQ�:LQGRZV�17�WP��\RX�PXVW�EH�UXQQLQJ�LQ�
$GPLQLVWUDWRU�PRGH�

� ���0%�RU�PRUH�RI�5$0�

7KH�KDUG�GLVN�VSDFH�UHTXLUHG�RQ�WKH�GHYHORSPHQW�FRPSXWHU�GHSHQGV�RQ�WKH�QXPEHU�RI�
SURMHFWV�\RX�ZDQW�WR�ZRUN�RQ��$�*'�520�KDV�����*%�FDSDFLW\�
�



*'�:RUNVKRS�8VHU�*XLGH
&XVWRPLVLQJ�*'�:RUNVKRS

7R�FXVWRPLVH�*'�:RUNVKRS�

�� 2Q�WKH�&RQILJXUDWLRQ�PHQX�VHOHFW�:RUNVKRS���

�� 2Q�WKH�:RUNVKRS�6HWWLQJV�GLDORJ�ER[�VSHFLI\�WKH�VHWWLQJV�\RX�ZDQW�

([SDQG�WUHH�RQ�ORDG 7KLV�WHOOV�*'�:RUNVKRS�WR�DXWRPDWLFDOO\�H[SDQG�WKH�SURMHFW�WUHH�DQG�VKRZ�DOO�WUDFNV�
DQG�ILOHV�ZKHQ�\RX�RSHQ�DQ�H[LVWLQJ�SURMHFW�

&KHFN�IRU�XSGDWHG�ILOHV 7KLV�WHOOV�*'�:RUNVKRS�WR�FKHFN�WKH�GDWH�DQG�YHUVLRQ�RI�DOO�SURMHFW�ILOHV�RQ�WKH�
HPXODWLRQ�GULYH�DJDLQVW�WKH�VRXUFH�ILOHV�RQ�WKH�GHYHORSPHQW�FRPSXWHU��VR�WKDW�\RX�
FDQ�VHH�LI�WKH\�KDYH�FKDQJHG�VLQFH�WKH�SURMHFW�ZDV�ODVW�RSHQHG��,I�DQ\�ILOHV�KDYH�
FKDQJHG��D�GLDORJ�ER[�LQIRUPV�\RX�RI�WKHLU�VWDWXV�DQG�\RX�FDQ�FKRRVH�WR�XSGDWH�WKH�
ILOHV�RU�LJQRUH�WKH�FKDQJHV�

$XWR�UH�ORDG�ODVW�SURMHFW 7KLV�WHOOV�*'�:RUNVKRS�WR�DXWRPDWLFDOO\�RSHQ�WKH�ODVW�SURMHFW�\RX�ZHUH�ZRUNLQJ�RQ�
ZKHQ�LW�VWDUWV�XS�
�



,QVWDOOLQJ�*'�:RUNVKRS
)ROORZ�ODVW�ILOH�RQ�GURS 7KLV�JLYHV�\RX�FRQWURO�RYHU�WKH�ZD\�WKDW�PXOWLSOH�ILOHV�DUH�GURSSHG�RQWR�WKH�SURMHFW�
WUHH��,I�\RX�DUH�GRLQJ�ORWV�RI�ODUJH�GURSV�RQWR�WKH�WUHH�WKLV�RSWLRQ�VKRXOG�EH�
XQFKHFNHG�
�:KHQ�FKHFNHG��\RX�FDQ�VHH�HDFK�ILOH�DV�LW�LV�DGGHG�WR�WKH�WUHH��DQG�
ZKHQ�WKH�GURS�LV�ILQLVKHG��WKH�ODVW�ILOH�ZKLFK�ZDV�DGGHG�LV�VHOHFWHG�LQ�WKH�WUHH�
�
:KHQ�XQFKHFNHG��WKH�WUHH�LV�EXLOW�LQVWDQWO\�DQG�\RX�DUH�UHWXUQHG�WR�WKH�WRS�RI�WKH�
WUHH�ZKHQ�WKH�GURS�LV�ILQLVKHG�

6KRZ�ORJ�GDWD�LQ�GHFLPDO 7KLV�WHOOV�*'�:RUNVKRS�WR�VKRZ�QXPHULFDO�GDWD�LQ�WKH�ORJ�ZLQGRZ�LQ�GHFLPDO��,I�LW�LV�
QRW�FKHFNHG�QXPHULFDO�GDWD�LV�VKRZQ�LQ�KH[DGHFLPDO�6RPH�HUURU�PHVVDJHV�LQ�WKH�
ORJ�DUH�DOZD\V�JLYHQ�LQ�KH[DGHFLPDO�

&UHDWH�VPDOO�ILOH�DUFKLYHV 7KLV�WHOOV�*'�:RUNVKRS�WR�XVH�6PDOO�)LOH�$UFKLYHV�LI�\RXU�SURMHFW�FRQWDLQV�ORWV�RI�
VPDOO�ILOHV�OHVV�WKDQ���.��7KLV�LPSURYHV�WKH�HPXODWRUªV�SHUIRUPDQFH�ZKHQ�
HPXODWLQJ�DQG�ZULWLQJ�VPDOO�ILOHV�

6KRZ�VHFWRU�QXPEHUV�DV�/61 7KLV�WHOOV�*'�:RUNVKRS�WR�VKRZ�VHFWRU�QXPEHUV�DV�ORJLFDO�VHFWRU�QXPEHU��/61��RU�
DEVROXWH�VHFWRU�QXPEHU�UHODWLYH�WR�WKH�VWDUW�RI�WKH�*'��<RX�PXVW�UHERRW�WKH�.DWDQD�
GHYHORSPHQW�ER[�IRU�WKLV�WR�WDNH�HIIHFW�7KH�UHVXOW�RI�WKLV�FDQ�EH�VHHQ�LQ�WKH�)LOH�
1DPH�WDE�DQG�LQ�WKH�ORJ��2QO\�5HDG�����ORJ�PHVVDJHV�DUH�GLVSOD\HG�DV�/61�7KH�
ORJLFDO�VHFWRU�QXPEHU�LV�WKH�DEVROXWH�VHFWRU�QXPEHU�SOXV������EHFDXVH�WKHUH�LV�D�
����VHFWRU�OHDG�LQ�DW�WKH�EHJLQQLQJ�RI�WKH�*'�ZKLFK�FDQQRW�EH�DFFHVVHG�

6KRZ�VHFWRU�QXPEHUV�LQ�GHFLPDO 7KLV�WHOOV�*'�:RUNVKRS�WR�VKRZ�VHFWRU�QXPEHUV�RQ�WKH�)LOH�1DPH�WDE�LQ�GHFLPDO��,I�
LW�LV�QRW�FKHFNHG�VHFWRU�QXPEHUV�DUH�VKRZQ�LQ�KH[DGHFLPDO�

8SGDWH�EHIRUH�GRRU�FORVH 7KLV�WHOOV�:RUNVKRS�WR�DXWRPDWLFDOO\�FKHFN�IRU�XSGDWHG�ILOHV�DQG�WR�XSGDWH�WKH�GDWD�
RQ�WKH�HPXODWRU�ZKHQ�\RX�FORVH�WKH�HPXODWRU�GRRU�

)RUFH�GRRU�RSHQ�RQ�H[HFXWLRQ 7KLV�WHOOV�*'�:RUNVKRS�WR�DOZD\V�RSHQ�WKH�HPXODWRU�GRRU�RQ�VWDUW�XS�

5HDO�.DWDQD�VSHHG 7KLV�VSHFLILHV�WKH�HPXODWLRQ�VSHHG�
�5HDO�.DWDQD�6SHHG�HPXODWHV�D�*'�ZLWK�D�
YDULDEOH�GDWD�UHWULHYDO�UDWH�IURP��[�DW�WKH�LQVLGH�RI�WKH�GLVF�WR���[�DW�WKH�RXWVLGH�RI�
WKH�GLVF�
�1R�6SHHG�5HVWULFWLRQV�HPXODWHV�DW�FRQVWDQW�GDWD�UHWULHYDO�UDWH�DW�WKH�IXOO�
VSHHG�RI�WKH�HPXODWRU�ZLWK�QR�VHHN�GHOD\V��)XOO�VSHHG�LV���[�RU�DERYH�GHSHQGLQJ�RQ�
WKH�FRPSOH[LW\�RI�WKH�GDWD�

$XWR�PD[LPL]H�DXWR�WLOH�DXWR�FDVFDGH 7KHVH�EXWWRQV�FRQWURO�WKH�DUUDQJHPHQW�RI�ZLQGRZV�LQ�*'�:RUNVKRS�ZKHQ�\RX�RSHQ�
QHZ�RU�H[LVWLQJ�SURMHFWV�

5HVWRUH�VWDWH 7KLV�WHOOV�*'�:RUNVKRS�WR�VDYH�WKH�SRVLWLRQ�RI�WKH�SURMHFW�WUHH�LQ�WKH�SURMHFW�
ZLQGRZ�ZKHQ�\RX�H[LW�*'�:RUNVKRS��<RX�PXVW�DOVR�KDYH�$XWR�UH�ORDG�ODVW�SURMHFW�
VHOHFWHG�IRU�WKLV�WR�ZRUN�

$SSHDUDQFH +HUH�\RX�FDQ�VSHFLI\�WKH�IRQW�XVHG�IRU�HDFK�SDUW�RI�WKH�GLVSOD\�LQ�*'�:RUNVKRS�
�



*'�:RUNVKRS�8VHU�*XLGH
&RQILJXULQJ�WKH�HPXODWRU�KDUGZDUH

7R�FRQILJXUH�WKH�HPXODWRU�+DUGZDUH�

�� 2Q�WKH�&RQILJXUDWLRQ�PHQX��VHOHFW�+DUGZDUH�

�� 2Q�WKH�+DUGZDUH�6HWWLQJV�GLDORJ�ER[�VSHFLI\�WKH�VHWWLQJV�\RX�ZDQW�

5HIHU�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�VHWXS�LQVWUXFWLRQV�IRU�PRUH�GHWDLOV�RI�KRZ�WR�
FRQILJXUH�WKH�6&6,�,'V�

+DUG�'LVN�,'�&'�%XUQHU�,'�&'�520�,'�
,QLWLDWRU�,'

7KHVH�VKRZ�WKH�6&6,�,'V�IRU�GHYLFHV�RQ�WKH�.DWDQD�GHYHORSPHQW�ER[�6&6,�EXV��
5HIHU�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�VHWXS�LQVWUXFWLRQV�IRU�GHWDLOV�RI�KRZ�WR�
FRQILJXUH�6&6,�,'V�

+DUG�GLVN�VWDUW�WLPH 7KLV�OHWV�\RX�VSHFLI\�WKH�WLPH��LQ�PLOOLVHFRQGV��WKDW�*'�:RUNVKRS�ZDLWV�DIWHU�
VHQGLQJ�D�VWDUW�XS�FRPPDQG�WR�WKH�HPXODWLRQ�GULYH��,I�WKH�GULYH�GRHV�QRW�UHDFK�
RSHUDWLQJ�VSHHG�ZLWKLQ�WKLV�WLPH�D�'ULYH�1RW�)RXQG�PHVVDJH�LV�UHSRUWHG�LQ�WKH�ORJ�LQ�
WKH�FRQWURO�ZLQGRZ�

(PXODWLRQ�7LPHRXW 7KLV�OHWV�\RX�VSHFLI\�WKH�WLPH�WKDW�*'�:RUNVKRS�ZDLWV�DIWHU�VHQGLQJ�DQ�HPXODWH�
FRPPDQG�WR�WKH�HPXODWRU��,I�WKH�HPXODWRU�GRHV�QRW�VWDUW�WKH�HPXODWLRQ�ZLWKLQ�WKLV�
WLPH�DQ�(PXODWLRQ�)DLOHG�PHVVDJH�LV�GLVSOD\HG��7KH�GHIDXOW�LV����VHFRQGV�DQG�WKH�
PD[LPXP�LV������VHFRQGV��)RU�FRPSOH[�SURMHFWV�ZLWK�ORWV�RI�ILOHV�DQG�RU�GLUHFWRULHV��
\RX�PD\�QHHG�WR�LQFUHDVH�WKH�HPXODWLRQ�WLPHRXW�

'ULYH�UHPRYDEOH 7KLV�VSHFLILHV�ZKHWKHU�WKH�HPXODWRU�DSSHDUV�WR�WKH�GHYHORSPHQW�FRPSXWHU�DV�D�
IL[HG�RU�UHPRYDEOH�GULYH��,W�VKRXOG�EH�VHW�WR�5HPRYDEOH�XQOHVV�\RX�DUH�IRUPDWWLQJ�
WKH�HPXODWLRQ�GULYH��ZKHQ�\RX�PXVW�WHPSRUDULO\�FKDQJH�LW�WR�IL[HG�
�



,QVWDOOLQJ�*'�:RUNVKRS
/RJ�(QWULHV 7KLV�VHWV�WKH�VL]H�RI�WKH�ORJ�RXWSXW�EXIIHU�RI�WKH�HPXODWRU��7KH�HPXODWRU�FDQ�VWRUH�XS�
WR�WKLV�QXPEHU�RI�ORJ�HQWULHV�EHIRUH�LW�RYHUZULWHV�WKH�EXIIHU��$Q�HQTXLU\�LV�PDGH�WR�
WKH�HPXODWRU�HYHU\�VHFRQG��VR�LI�WKLV�LV�VHW�WR������*'�:RUNVKRS�FDQ�UHFHLYH�D�
PD[LPXP�RI�����QHZ�PHVVDJHV�HYHU\�VHFRQG��&XUUHQWO\�WKH�PD[LPXP�QXPEHU�RI�
PHVVDJHV�WKH�ORJ�FDQ�UHSRUW�LV���.��DW�ZKLFK�SRLQW�LW�EHJLQV�WR�RYHUZULWH�WKH�ROG�
PHVVDJHV�

$XWR�(PXODWH 7KLV�OHWV�\RX�VSHFLI\�D�SURMHFW�ZKLFK�WKH�HPXODWRU�ZLOO�DXWRPDWLFDOO\�HPXODWH�RQ�
VWDUW�XS��&KHFN�WKH�$XWR�(PXODWH�EXWWRQ�DQG�EURZVH�IRU�WKH�QDPH�RI�WKH�HPXODWLRQ�
ILOH�RU�FKHFN�/DVW�HPXODWLRQ�

)DFWRU\�GHIDXOWV 7KLV�UHVHWV�WKH�GHIDXOWV�IRU�WKH�HPXODWRU�EDFN�WR�WKH�VHWWLQJV�ZKHQ�WKH�KDUGZDUH�
ZDV�PDQXIDFWXUHG��1RWH��,W�GRHV�QRW�UHVHW�WKH�6&6,�,'�RI�WKH�HPXODWLRQ�GULYH�
�



*'�:RUNVKRS�8VHU�*XLGH
&RQILJXULQJ�DGGLWLRQDO�6&6,�GHYLFHV

,I�\RX�KDYH�PRUH�WKDQ�RQH�*'�ZULWHU�RU�DQ�DGGLWLRQDO�HPXODWLRQ�GULYH�DWWDFKHG�WR�WKH�6&6,�
EXV�RQ�WKH�EDFN�RI�WKH�.DWDQD�GHYHORSPHQW�ER[��XVH�WKLV�GLDORJ�ER[�WR�VHOHFW�WKH�GHYLFHV�\RX�
ZDQW�WR�XVH�

�� 6HOHFW�6&6,�%XV�IURP�WKH�&RQILJXUDWLRQ�PHQX�

$Q\�DYDLODEOH�GHYLFHV�DWWDFKHG�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�6&6,�EXV�DUH�
VKRZQ�FRQQHFWHG�WR�WKH�HPXODWRU��*'�0��LQ�WKH�WUHH�

�� +LJKOLJKW�WKH�GHYLFH�\RX�ZDQW�WR�XVH�DQG�FOLFN�6HOHFW�

7KH�VHOHFWHG�GHYLFHV�DUH�VKRZQ�LQ�EROG�

�� &OLFN�2.�DQG�UHERRW�ERWK�WKH�.DWDQD�GHYHORSPHQW�ER[�DQG�WKH�GHYHORSPHQW�
FRPSXWHU�

7KH�HPXODWRU�ZLOO�XVH�WKH�GHYLFHV�\RX�VHOHFWHG�DV�WKH�GHIDXOW�GHYLFHV�XQWLO�\RX�UHWXUQ�WR�WKLV�
GLDORJ�DQG�PDNH�D�QHZ�VHOHFWLRQ��5HIHU�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�VHWXS�JXLGH�IRU�
GHWDLOV�RI�KRZ�WR�FRQILJXUH�6&6,�,'V�

7KH�LQWHUQDO�HPXODWLRQ�GULYH�LV�SUHVHW�WR�6&6,�,'���DQG�WKH�HPXODWRU·V�LQLWLDWRU�,'�LV�VHW�WR�
6&6,�,'���RQ�WKH�6&6,�EXV��$Q\�DGGLWLRQDO�GHYLFHV�\RX�FRQQHFW�WR�WKH�6&6,�EXV�PXVW�EH�
FRQILJXUHG�ZLWK�6&6,�,'V�EHWZHHQ���DQG����$OO�GHYLFHV�RQ�WKH�6&6,�EXV�PXVW�KDYH�GLIIHUHQW�
6&6,�,'V��

&OLFN�6\V�,QIR�RQ�WKH�$ERXW�:RUNVKRS�ER[�WR�JHW�PRUH�LQIRUPDWLRQ�DERXW�\RXU�
GHYHORSPHQW�V\VWHP�FRQILJXUDWLRQ�

127(� ,'(�GHYLFHV�DUH�DOVR�VKRZQ�LQ�WKH�WUHH�DV�6&6,�GHYLFHV�EXW�\RX�FDQQRW�VHOHFW�WKHP�WR�EH�

DFWLYH�GHYLFHV�
�



,QVWDOOLQJ�*'�:RUNVKRS
&RQILJXULQJ�GHYLFH�GULYH�OHWWHUV

127(� 7KLV�GLDORJ�ER[�DSSHDUV�DXWRPDWLFDOO\�ZKHQ�*'�:RUNVKRS�GHWHFWV�PRUH�WKDQ�RQH�HPXODWRU�

RU�UHPRYDEOH�GULYH��8QGHU�VRPH�RSHUDWLQJ�V\VWHPV�DQG�FRQILJXUDWLRQV��*'�:RUNVKRS�FDQ�DVVLJQ�

GULYH�OHWWHUV�DXWRPDWLFDOO\�DQG�\RX�ZLOO�QRW�VHH�WKLV�GLDORJ�ER[�

,I�WKHUH�LV�PRUH�WKDQ�RQH�UHPRYDEOH�KDUG�GULYH�DWWDFKHG�WR�WKH�GHYHORSPHQW�V\VWHP��\RX�
PXVW�WHOO�*'�:RUNVKRS�ZKLFK�RQH�LV�WKH�HPXODWRU��*'�0��

�� 6HOHFW�DQ�HPXODWRU�LQ�WKH�WUHH�

�� ,Q�WKH�GURS�GRZQ�OLVW��VHOHFW�WKH�GULYH�ZKLFK�LV�WKH�*'�0·V�HPXODWLRQ�KDUG�
GULYH�DQG�FOLFN�$GG�

7KH�GULYH�LV�DGGHG�WR�WKH�OLVW�RI�FXUUHQW�GULYH�VHOHFWLRQV�DQG�*'�:RUNVKRS�ZLOO�
FRPPXQLFDWH�ZLWK�WKLV�GULYH�IURP�QRZ�RQ�

�� &OLFN�2.�

,03257$17�127(

,I�D�SDUWLFXODU�GHYLFH�LV�QRW�VKRZQ�LQ�WKH�GURS�GRZQ�ER[�RU�WKH�OLVW�RI�&XUUHQW�GULYH�
VHOHFWLRQV��EXW�\RX�NQRZ�WKH�GHYLFH�LV�FRQQHFWHG�WR�WKH�GHYHORSPHQW�V\VWHP��FKHFN�
WKH�IROORZLQJ�

� 7KH�GULYH�LV�FRQQHFWHG�WR�WKH�GHYHORSPHQW�3&�

� 7KDW�\RX�FDQ�VHH�DOO�WKH�GHYLFHV�FRQQHFWHG�WR�WKH�GHYHORSPHQW�V\VWHP�
OLVWHG�LQ�'HYLFH�0DQDJHU�

5LJKW�FOLFN��0\�&RPSXWHU!��3URSHUWLHV!��'HYLFH�0DQDJHU!�DQG�
FOLFN�5HIUHVK�

� 7KH�HPXODWLRQ�KDUG�GULYH�LV�IRUPDWWHG�ZLWK�)$7����)$7���RU�17)6�
GHSHQGLQJ�RQ�WKH�RSHUDWLQJ�V\VWHP�RQ�WKH�GHYHORSPHQW�FRPSXWHU��
)$7���LV�FRPSDWLEOH�ZLWK�DOO�WKUHH�

� 7KH�GULYH�LV�VHW�DV�5HPRYDEOH�

� 7KH�6&6,�,'V�DUH�FRUUHFWO\�FRQILJXUHG�DQG�WKH�6&6,�EXV�LV�FRUUHFWO\�
WHUPLQDWHG�

� &OLFN�6\V�,QIR�RQ�WKH�$ERXW�:RUNVKRS�ER[�IRU�GHWDLOHG�LQIRUPDWLRQ�
DERXW�WKH�GHYHORSPHQW�V\VWHP�FRQILJXUDWLRQ�
��



*'�:RUNVKRS�8VHU�*XLGH
8SJUDGLQJ�WKH�HPXODWRU�ILUPZDUH

2Q�WKH�+HOS�PHQX�FOLFN�$ERXW�:RUNVKRS�WR�VHH�WKH�FXUUHQW�ILUPZDUH�DQG�VRIWZDUH�
YHUVLRQV�

8SJUDGHV�WR�WKH�HPXODWRU�ILUPZDUH�DUH�DYDLODEOH�IURP�6HJD�'76��FRQWDFW�WHFKQLFDO�VXSSRUW�
IRU�GHWDLOV�

7R�LQVWDOO�WKH�QHZ�ILUPZDUH�

�� &RS\�WKH�QHZ�ILUPZDUH��
�)6+��WR�D�ORFDO�GULYH�RQ�WKH�GHYHORSPHQW�V\VWHP�

�� 6HOHFW�8SGDWH�)LUPZDUH�RQ�WKH�&RQILJXUDWLRQ�PHQX�

%URZVH�IRU�WKH�QHZ�YHUVLRQ�RI�WKH�ILUPZDUH�RQ�WKH�GHYHORSPHQW�V\VWHP�

�� &OLFN�2SHQ�WR�RYHUZULWH�WKH�FXUUHQW�HPXODWRU�ILUPZDUH�ZLWK�WKLV�YHUVLRQ�
��



,QVWDOOLQJ�*'�:RUNVKRS
*'�:RUNVKRS�JUDSKLFDO�XVHU�LQWHUIDFH

3URMHFW�ZLQGRZ
7KLV�DUHD�VKRZV�D�WUHH�UHSUHVHQWDWLRQ�RI�WKH�FRQWHQW�RI�\RXU�
SURMHFW��<RX�FDQ�DGG�ILOHV�WR�WKH�WUHH�E\�GUDJJLQJ�WKHP�RQWR�WKH�
WUHH�DW�WKH�DSSURSULDWH�QRGH�IURP�DQRWKHU�SURJUDP�VXFK�DV�
:LQGRZV�U��([SORUHU��<RX�FDQ�DOVR�XVH�WKH�3URMHFW�WRROEDU�RU�WKH�
ULJKW�FOLFN�PHQX�

7DE�FRQWUROV
7KLV�DUHD�OHWV�\RX�HGLW�WKH�DWWULEXWHV�RI�WUDFNV�DQG�ILOHV�RQ�WKH�*'��
:KHQ�\RX�VHOHFW�D�EUDQFK�RI�WKH�WUHH�LQ�WKH�SURMHFW�ZLQGRZ��WKH�
UHOHYDQW�WDE�DSSHDUV�DQG�\RX�FDQ�HGLW�LWV�DWWULEXWHV�

&OLFN�$SSO\�RU�&DQFHO�DW�WKH�ERWWRP�RI�HDFK�WDE�ZLQGRZ�RU�RQ�WKH�
7DEV�WRROEDU�WR�LPSOHPHQW�DQ\�FKDQJHV�\RX�KDYH�PDGH��'HWDLOHG�
LQIRUPDWLRQ�LV�DYDLODEOH�IRU�HDFK�WDE�ZKHQ�\RX�FOLFN�+HOS�DW�WKH�
ERWWRP�RI�WKH�ZLQGRZ�RU�LQ�WKH�7DEV�WRROEDU�

&RQWURO�ZLQGRZ
7KLV�DUHD�HQDEOHV�\RX�WR�FRQWURO�DQG�ORJ�HYHQWV�RQ�WKH�HPXODWRU��<RX�FDQ�LQVWUXFW�WKH�HPXODWRU�WR�HPXODWH�RU�
ZULWH�D�*'�IURP�WKH�WRROEDU�DQG�WKH�UHVXOWV�DUH�ORJJHG�LQ�WKH�ZLQGRZ�

7KH�ORJ�LV�XSGDWHG�HYHU\�VHFRQG�
��



$�TXLFN�WRXU�RI�*'
:RUNVKRS
$�TXLFN�WRXU�RI�*'�:RUNVKRS

2QFH�*'�:RUNVKRS�LV�LQVWDOOHG�DQG�D�.DWDQD�GHYHORSPHQW�ER[�LV�FRQQHFWHG�WR�\RXU�
GHYHORSPHQW�FRPSXWHU��\RX�DUH�UHDG\�WR�VWDUW�FUHDWLQJ�D�*'�SURMHFW�

7KH�VFUHHQ�OD\RXW�RI�*'�:RUNVKRS�LV�VKRZQ�RSSRVLWH��

7KH�LQWHUIDFH�LQFOXGHV�WKH�XVXDO�:LQGRZV�U��IHDWXUHV��$OO�WKH�PDLQ�IXQFWLRQV�FDQ�EH�GULYHQ�
IURP�WRROEDUV��PHQXV��ULJKW�FOLFN�PHQXV��RU�NH\ERDUG�VKRUW�FXWV�

7KHVH�WRROV�DGG�DQG�GHOHWH�WUDFNV��
GLUHFWRULHV�DQG�ILOHV�WR�WKH�SURMHFW�

7KHVH�DUH�VWDQGDUG�ILOH�DQG�HGLW�WRROV�

7KHVH�WRROV�OHW�\RX�QDYLJDWH�DQG�ILQG�ILOHV�LQ�
\RXU�SURMHFW�

7KHVH�WRROV�FRQWURO�WKH�HPXODWRU�
���



$�TXLFN�WRXU�RI�*'�:RUNVKRS
$�W\SLFDO�SURMHFW

7KH�EDVLF�LGHD�LV�WR�DGG�\RXU�SUHSDUHG�VRXUFH�ILOHV�WR�WKH�WUHH�LQ�WKH�SURMHFW�ZLQGRZ��7KH�
WUHH�VKRZV�D�KLHUDUFKLFDO�UHSUHVHQWDWLRQ�RI�WKH�WUDFNV�DQG�ILOHV�ZKLFK�IRUP�WKH�FRQWHQW�\RXU�
*'��<RX�FDQ�HGLW�WKH�WUHH�WR�FKDQJH�WKH�RUGHU�WKDW�WKH�ILOHV�DUH�DUUDQJHG�RQ�WKH�*'��DQG�
ZKHQ�\RX�DUH�KDSS\�ZLWK�WKH�DUUDQJHPHQW��HPXODWH�WKH�*'�

,I�WKH�HPXODWLRQ�VKRZV�HUURUV�RU�UXQQLQJ�SUREOHPV��\RX�FDQ�PDNH�IXUWKHU�HGLWV�WR�WKH�WUHH�
RU�\RXU�VRXUFH�ILOHV�DQG�UHSHDW�WKH�SURFHVV�XQWLO�\RX�DUH�VDWLVILHG�ZLWK�WKH�HPXODWLRQ�UHVXOWV�

7KH�IORZFKDUW�VKRZV�D�W\SLFDO�SURMHFW�XVLQJ�*'�:RUNVKRS�WR�SURGXFH�D�WHVWHG�*'�PDVWHU��
$OO�RI�WKH�PDLQ�WDVNV�FDQ�EH�GRQH�IURP�ZLWKLQ�WKH�*'�:RUNVKRS�LQWHUIDFH�

,I�\RX�KDYH�D�6HJD�*'�:ULWHU�+.7����\RX�FDQ�ZULWH�D�*'�GLUHFWO\�IURP�WKH�HPXODWRU�
��



%XLOGLQJ�D�*'�SURMHFW
&UHDWLQJ�D�QHZ�*'

7R�VWDUW�D�QHZ�SURMHFW�

�� ,Q�*'�:RUNVKRS�FOLFN� �RQ�WKH�)LOH�(GLW�WRROEDU�RU�VHOHFW�1HZ�RQ�WKH�)LOH�
PHQX�

�� 1DPH�WKH�SURMHFW�DQG�FOLFN�2.��3URMHFW�QDPHV�PXVW�EH�FRQWLJXRXV�DQG�FDQ�
FRQWDLQ�XS�WR����FKDUDFWHUV�

$�SURMHFW�ZLQGRZ�LV�FUHDWHG�FRQWDLQLQJ�DQ�HPSW\�VWUXFWXUH�RI�D�*'��<RX�FDQ�DGG�WUDFNV�DQG�
ILOHV�KHUH�WR�EXLOG�XS�WKH�FRQWHQW�RI�WKH�*'�

127(� ,I�\RX�RSHQ�DQ�ROG�SURMHFW�WKDW�GRHV�QRW�FRQIRUP�WR�WKH�*'�VSHFLILFDWLRQ��*'�:RUNVKRS�

DOORZV�\RX�WR�RSHQ�LW�DQG�YLHZ�LW�EXW�HPXODWLRQ�ZLOO�SUREDEO\�IDLO�DQG�\RX�ZLOO�QRW�EH�DEOH�WR�ZULWH�D�

YDOLG�*'�IURP�WKH�SURMHFW�
���



%XLOGLQJ�D�*'�SURMHFW
6DYLQJ�D�*'�SURMHFW

7R�OHDYH�D�SURMHFW�DQG�VDYH�\RXU�ZRUN�

�� &OLFN� �RQ�WKH�)LOH�(GLW�WRROEDU�RU�VHOHFW�6DYH�RQ�WKH�)LOH�PHQX�

,I�LW�LV�D�QHZ�SURMHFW��D�VWDQGDUG�6DYH�$V�GLDORJ�ER[�DSSHDUV�

�� %URZVH�IRU�WKH�ORFDWLRQ�ZKHUH�\RX�ZRXOG�OLNH�WR�VDYH�WKH�SURMHFW�DQG�FOLFN�
6DYH�

7KH�SURMHFW�LV�VDYHG�LQ�D�ILOH�ZLWK�WKH�H[WHQVLRQ��FSM��7KH��FSM�ILOH�FRQWDLQV�DOO�WKH�FXUUHQW�
LQIRUPDWLRQ�DERXW�WKH�SURMHFW�VR�WKDW�\RX�FDQ�SLFN�XS�ZKHUH�\RX�OHIW�RII�ZKHQ�\RX�QH[W�
RSHQ�WKH�SURMHFW�

127(� <RX�FDQ�DOVR�VDYH�D�SURMHFW�DV�D�VFULSW�FRPSDWLEOH�ZLWK�&'�&UDIW��6HH�WKH�VHFWLRQ�RQ�

:RUNLQJ�ZLWK�&'�&UDIW�DW�WKH�HQG�RI�WKLV�PDXDO�
��



*'�:RUNVKRS�8VHU�*XLGH
$GGLQJ�WUDFNV��GLUHFWRULHV��DQG�ILOHV�WR�D�*'

%HIRUH�\RX�FDQ�DGG�GDWD�WR�D�*'��LW�PXVW�FRQWDLQ�WKH�UHTXLUHG�QXPEHU�RI�WUDFNV�ZKHUH�WKH�
GDWD�FDQ�EH�UHFRUGHG�

:KHQ�\RX�VWDUW�D�QHZ�SURMHFW��*'�:RUNVKRS�DXWRPDWLFDOO\�EXLOGV�WKH�EDVLF�VWUXFWXUH�RI�D�
*'�ZKLFK�FRQWDLQV�WKH�PLQLPXP�QXPEHU�RI�WUDFNV�QHHGHG�IRU�WKH�*'�WR�EH�YDOLG��<RX�FDQ�
DGG�ILOHV�WR�WKLV�VWUXFWXUH�DQG�\RX�FDQ�DGG�H[WUD�WUDFNV�WR�WKH�KLJK�GHQVLW\�DUHD�RI�WKH�*'�LI�
QHHGHG�

6HH�DOVR�5XOHV�JRYHUQLQJ�WKH�IRUPDW�DQG�FRQWHQW�RI�D�*'�

7R�DGG�D�WUDFN�

�� 6HOHFW�WKH�,62�/HYHO���ILOH�V\VWHP�QRGH� �LQ�WKH�VHFRQG�VHVVLRQ�LQ�WKH�WUHH��7KH�
VHFRQG�VHVVLRQ�LV�WKH�+LJK�'HQVLW\�DUHD�RI�WKH�*'�

�� &OLFN� �RU� �RQ�WKH�3URMHFW�WRROEDU�IRU�WKH�W\SH�RI�WUDFN�\RX�ZDQW�WR�DGG�
�0RGH���RU�$XGLR��

7R�DGG�D�GLUHFWRU\�

�� ,Q�WKH�SURMHFW�ZLQGRZ�VHOHFW�WKH�WUDFN�ZKHUH�\RX�ZDQW�WR�DGG�D�GLUHFWRU\�DQG�

FOLFN� �RQ�WKH�3URMHFW�WRROEDU�

�� ,Q�WKH�GLDORJ�ER[�QDPH�WKH�GLUHFWRU\�DQG�FOLFN�2.�

$OWHUQDWLYHO\��LI�WKH�GLUHFWRU\�H[LVWV�RQ�WKH�GHYHORSPHQW�3&�DQG�FRQWDLQV�WKH�
ILOHV�\RX�ZDQW�WR�DGG�WR�WKH�*'��MXVW�GUDJ�WKH�GLUHFWRU\�LQWR�WKH�SURMHFW�WUHH�DW�
WKH�DSSURSULDWH�SODFH�

6HH�DOVR�5HODWLYH�SDWKV�

7R�DGG�D�ILOH�

� ,Q�:LQGRZV�EURZVH�IRU�WKH�ILOH�V��\RX�ZDQW�WR�DGG�WR�WKH�SURMHFW�DQG�GUDJ�WKHP�
LQWR�WKH�DSSURSULDWH�WUDFN�RU�GLUHFWRU\�LQ�WKH�SURMHFW�WUHH�
��



%XLOGLQJ�D�*'�SURMHFW
�3DGGLQJ�D�WUDFN�WR�WKH�HQG�RI�WKH�GLVF

,Q�WKH�KLJK�GHQVLW\�DUHD�RI�D�*'�520�WKH�ILUVW�0RGH���WUDFN�FDQ�EH�SDGGHG�ZLWK�]HUR�GDWD�
VR�WKDW�DQ\�GDWD�WKDW�IROORZV�LW�LV�ORFDWHG�DW�WKH�RXWVLGH�HGJH�RI�WKH�GLVF�

7R�GR�WKLV�

�� 6HOHFW�WKH�ILUVW�WUDFN�RI�WKH�KLJK�GHQVLW\�DUHD�LQ�WKH�SURMHFW�WUHH�

�� 2Q�WKH�7UDFN�WDE�FKHFN�WKH�3DG�7UDFN�RSWLRQ�

7KH�IROORZLQJ�KDSSHQV�

� 7KH�WUDFN�LV�ILOOHG�ZLWK�]HUR�GDWD�EHJLQQLQJ�DW�LWV�ILUVW�VHFWRU�

� $Q\�GDWD�ILOHV�LQ�WKH�WUDFN�DUH�IRUFHG�WR�RFFXS\�WKH�HQG�RI�WKH�WUDFN�

� 7KH�VL]H�RI�WKH�WUDFN�LV�FDOFXODWHG�E\�*'�:RUNVKRS�VR�WKDW�DQ\�GDWD�ZKLFK�
IROORZV�LW�LV�ORFDWHG�DW�WKH�RXWVLGH�HGJH�RI�WKH�GLVF�

� ,I�\RX�DGG�PRUH�WUDFNV�DIWHU�WKH�SDGGLQJ�WUDFN��WKH�VL]H�RI�WKH�SDGGLQJ�WUDFN�LV�
DXWRPDWLFDOO\�UHFDOFXODWHG�
��



(GLWLQJ�D�*'�SURMHFW
)LQGLQJ�ILOHV�DQG�JHWWLQJ�SURMHFW�LQIRUPDWLRQ

*HWWLQJ�SURMHFW�LQIRUPDWLRQ

)RU�D�VXPPDU\�RI�WKH�FRQWHQWV�RI�\RXU�SURMHFW��FOLFN�3URMHFW�,QIRUPDWLRQ�RQ�WKH�7RROV�PHQX�

&OLFN�6DYH�$V�WR�WKH�VDYH�WKH�SURMHFW�LQIRUPDWLRQ�DV�D�WH[W�ILOH�

)LQGLQJ�ILOHV�LQ�D�ODUJH�SURMHFWV

7KH�1DYLJDWLRQ�WRROEDU�VKRZQ�KHUH�KDV�EXWWRQV�WR�FROODSVH�DQG�H[SDQG�WKH�WUHH�LQ�WKH�
SURMHFW�ZLQGRZ��,W�DOVR�DOORZV�\RX�WR�VZLWFK�EHWZHHQ�WUHH�YLHZ�DQG�OLVW�YLHZ�

7R�ILQG�ILOHV�LQ�D�ODUJH�SURMHFW�

�� &OLFN� �

7KH�)LQG�)LOHV�GLDORJ�ER[�DSSHDUV�

�� (QWHU�WKH�QDPH��RU�SDUW�RI�D�QDPH��\RX�ZDQW�WR�ORRN�IRU�DQG�FOLFN�)LQG�)LUVW�RU�
)LQG�1H[W�

*'�:RUNVKRS�KLJKOLJKWV�DQ\�RFFXUUHQFH�RI�WKDW�QDPH�LQ�WKH�WUHH�
���



(GLWLQJ�D�*'�SURMHFW
$GGLQJ�DQG�GHOHWLQJ�WUDFNV��GLUHFWRULHV��DQG�ILOHV

$GGLQJ

$W�DQ\�WLPH�\RX�FDQ�DGG�D�WUDFN��GLUHFWRU\�RU�ILOH�WR�\RXU�SURMHFW�

�� 6HOHFW�WKH�SODFH�LQ�WKH�SURMHFW�WUHH�ZKHUH�\RX�ZDQW�WR�DGG�WKH�LWHP�

�� &OLFN�WKH�UHOHYDQW�$GG�EXWWRQ�RQ�WKH�3URMHFW�WRROEDU� � � � �

<RX�FDQ�DOVR�WKH�ULJKW�FOLFN�PHQX�LQ�WKH�SURMHFW�ZLQGRZ��WKH�,QVHUW�RSWLRQ�RQ�
WKH�(GLW�PHQX��RU�GUDJ�DQG�GURS�LWHPV�GLUHFWO\�RQ�WR�WKH�SURMHFW�WUHH�DW�WKH�
DSSURSULDWH�SODFH�

127(� <RX�FDQQRW�FRS\�DQG�SDVWH�LWHPV�LQWR�WKH�WUHH�IURP�RWKHU�DSSOLFDWLRQV��RQO\�GUDJ�DQG�GURS�

LV�YDOLG�

'HOHWLQJ

7R�GHOHWH�DQ�LWHP�IURP�WKH�WUHH

� 6HOHFW�LW�DQG�WKHQ�FOLFN� �RQ�WKH�3URMHFW�WRROEDU��WKH�ULJKW�FOLFN�PHQX�LQ�WKH�
SURMHFW�ZLQGRZ�RU�WKH�'HOHWH�NH\�RQ�\RXU�NH\ERDUG�

,I�\RX�GHOHWH�VRPHWKLQJ�E\�PLVWDNH�FOLFN� �RQ�WKH�3URMHFW�WRROEDU��7KHUH�LV�QR�OLPLW�WR�WKH�
QXPEHU�RI�XQGR�RSHUDWLRQV��,I�\RX�KDYH�GHOHWHG�VHYHUDO�LWHPV�IURP�WKH�WUHH�DQG�\RX�ZDQW�
WR�EULQJ�WKHP�DOO�EDFN�LQ�RQH�RSHUDWLRQ��FOLFN�WKH�8QGR�$OO�RSWLRQ�RQ�WKH�(GLW�PHQX�

127(� ,I�\RX�GHOHWH�D�WUDFN�WKHUH�LV�QR�XQGHOHWH��LQ�WKLV�ZD\�*'�:RUNVKRS�FDQ�SUHVHUYH�WUDFN�

RUGHU��)LOH�V\VWHPV�FDQ�RQO\�EH�GHOHWHG�LI�WKH\�KDYH�QR�FRQWHQW�
��



*'�:RUNVKRS�8VHU�*XLGH
5HQDPLQJ�ILOHV�DQG�GLUHFWRULHV

,W�LV�EHVW�WR�JLYH�\RXU�ILOHV�DQG�GLUHFWRULHV�FRUUHFW�6HJD�FRPSOLDQW�QDPHV�RQ�WKH�GHYHORSPHQW�
FRPSXWHU�EHIRUH�\RX�DGG�WKHP�WR�WKH�*'�

6HH�DOVR�)LOH�QDPLQJ�FRQYHQWLRQV�DQG�UHVWULFWLRQV�

+RZHYHU��LI�\RX�QHHG�WR�HGLW�D�ILOH�RU�GLUHFWRU\�QDPH�DIWHU�LW�KDV�EHHQ�DGGHG��IROORZ�WKH�
SURFHGXUH�EHORZ�

127(� <RX�FDQQRW�KDYH�WZR�ILOHV�ZLWK�WKH�VDPH�QDPH�LQ�D�VLQJOH�GLUHFWRU\��6LPLODUO\��\RX�FDQQRW�

KDYH�WZR�GLUHFWRULHV�ZLWK�WKH�VDPH�QDPH�DW�WKH�VDPH�OHYHO�

�� ,Q�WKH�SURMHFW�WUHH�VHOHFW�WKH�ILOH�RU�GLUHFWRU\�\RX�ZDQW�WR�UHQDPH�DQG�SUHVV�)���
$OWHUQDWLYHO\��GRXEOH�FOLFN�RQ�WKH�ILOH�RU�GLUHFWRU\�OHDYLQJ�D�SDXVH�EHWZHHQ�
FOLFNV�

�� 7\SH�LQ�WKH�QHZ�ILOH�RU�GLUHFWRU\�QDPH�DQG�SUHVV�(QWHU�RQ�\RXU�NH\ERDUG��7KH�
QHZ�QDPH�PXVW�FRPSO\�ZLWK�WKH�6HJD�ILOH�V\VWHP�

127(� 7KHUH�LV�QR�8QGR�DIWHU�\RX�KDYH�W\SHG�RYHU�D�QDPH�LQ�WKH�WUHH��\RX�PXVW�UHQDPH�WKH�ILOH�RU�

GLUHFWRU\�DJDLQ�LI�\RX�PDNH�D�PLVWDNH��:KLOH�\RX�DUH�W\SLQJ�RYHU�WKH�QDPH�\RX�FDQ�SUHVV�(6&�WR�

FDQFHO�WKH�RSHUDWLRQ�
��



(GLWLQJ�D�*'�SURMHFW
&KHFNLQJ�ILOH�YHUVLRQV

7KLV�IHDWXUH�DOORZV�\RX�WR�FKHFN�WKH�VWDWXV�RI�WKH�HPXODWLRQ�ILOHV�ZKLOH�\RX�DUH�ZRUNLQJ�RQ�
D�SURMHFW��<RX�FDQQRW�GR�D�&KHFN�)LOH�9HUVLRQ�ZKHQ�WKH�HPXODWRU�GRRU�LV�FORVHG�RU�ZKHQ�
ZULWLQJ�D�*'�5�

� 6HOHFW�&KHFN�)LOH�9HUVLRQV�RQ�WKH�7RROV�0HQX�

127(� <RX�FDQ�DOVR�WHOO�*'�:RUNVKRS�WR�DXWRPDWLFDOO\�SHUIRUP�D�FKHFN�HDFK�WLPH�\RX�RSHQ�D�

SURMHFW�LI�\RX�VHOHFW�&KHFN�IRU�XSGDWHG�ILOHV�LQ�WKH�:RUNVKRS�6HWWLQJV�GLDORJ�ER[�RQ�WKH�&RQILJXUDWLRQ�

PHQX�

:KHQ�LW�SHUIRUPV�D�YHUVLRQ�FKHFN��*'�:RUNVKRS�ORRNV�DW�WKH�VRXUFH�ILOHV�IRU�WKH�SURMHFW�RQ�
WKH�GHYHORSPHQW�FRPSXWHU�DQG�WKH�VDPH�ILOHV�RQ�WKH�HPXODWLRQ�GULYH��7KH�YHUVLRQ�
QXPEHUV�DQG�PRGLILFDWLRQ�GDWH�RI�FRUUHVSRQGLQJ�ILOHV�DUH�FRPSDUHG��,I�GLIIHUHQFHV�DUH�
GHWHFWHG�D�GLDORJ�ER[�DSSHDUV�VKRZLQJ�WKH�VWDWXV�RI�WKH�ILOHV�

7KH�SURJUHVV�EDU�ZLOO�EH�JUHHQ��UHG�RU�\HOORZ�GHSHQGLQJ�RQ�WKH�VWDWXV�RI�WKH�ILOHV�

� *UHHQ��LI�DOO�WKH�ILOHV�DUH�SUHVHQW�DQG�FRUUHFW�

� 5HG��LI�VRPH�RU�DOO�RI�WKH�HPXODWLRQ�ILOHV�DUH�QRW�SUHVHQW�RQ�WKH�HPXODWLRQ�GULYH��
,Q�WKLV�FDVH�WKH�HPXODWLRQ�ZLOO�IDLO�

� <HOORZ��LI�VRPH�RU�DOO�RI�WKH�RULJLQDO�ILOHV�DUH�QRW�SUHVHQW�RQ�WKH�GHYHORSPHQW�
FRPSXWHU�RU�WKH�ILOH�YHUVLRQV�GR�QRW�PDWFK��,Q�WKLV�FDVH�WKH�HPXODWLRQ�ZLOO�QRW�IDLO�
EXW�WKH�ILOHV�PD\�QHHG�WR�EH�XSGDWHG��

7KHUH�DUH�WKUHH�ZD\V�WR�XSGDWH�WKH�ILOHV�

� &DQFHO��WR�OHDYH�HYHU\WKLQJ�DV�LW�LV�

� 8SGDWH�WR�HPXODWRU��LI�\RX�KDYH�HGLWHG�D�VRXUFH�ILOH�RQ�WKH�GHYHORSPHQW�
FRPSXWHU�DQG�QRW�XSGDWHG�WKH�ILOH�RQ�WKH�HPXODWRU�

� 5HVWRUH�IURP�HPXODWRU��LI�\RX�KDYH�HGLWHG�RU�GHOHWHG�D�VRXUFH�ILOH�RQ�WKH�
GHYHORSPHQW�FRPSXWHU�DQG�\RX�ZDQW�WR�UHVWRUH�LW�ZLWK�WKH�YHUVLRQ�WKDW�LV�RQ�WKH�
HPXODWRU�
��



*'�:RUNVKRS�8VHU�*XLGH
&KHFNLQJ�RQO\�VHOHFWHG�ILOHV

<RX�FDQ�WHOO�*'�:RUNVKRS�WR�FKHFN�IRU�RQO\�VHOHFWHG�ILOHV�E\�GHILQLQJ�ZLOGFDUGV�LQ�WKH�)LOWHU�
WH[W�ER[��7KH�ZLOGFDUGV�\RX�FDQ�HQWHU�DUH�
�DQG�"��DQG�HDFK�ILOWHU�LV�VHSDUDWHG�E\�D�VHPLFRORQ

)RU�H[DPSOH�


�W[W��S
�EPS��SLFWXUH"�


ZLOO�VHDUFK�IRU�

� DOO�ILOHV�ZLWK�WKH�H[WHQVLRQ��EPS

� DOO�ILOHV�WKDW�VWDUW�ZLWK�S�DQG�KDYH�WKH�H[WHQVLRQ��EPS

� DOO�ILOHV�ZLWK�WKH�OHWWHUV�SLFWXUH�IROORZHG�E\�DQRWKHU�VLQJOH�FKDUDFWHU�DQG�DQ\�
H[WHQVLRQ��HJ�SLFWXUH��
��SLFWXUH��
��3LFWXUH��
�DQG�VR�RQ�

:KHQ�\RX�FOLFN�5HIUHVK��*'�:RUNVKRS�VHDUFKHV�WKH�SURMHFW�RQ�WKH�HPXODWRU�IRU�WKHVH�ILOHV�
DQG�UHSRUWV�DQ\�WKDW�KDYH�EHHQ�PRGLILHG�RQ�WKH�GHYHORSPHQW�FRPSXWHU��<RX�FDQ�WKHQ�
XSGDWH�WKH�ILOHV�DV�GHVFULEHG�DERYH�

5H�PDSSLQJ�WKH�HPXODWRU�KDUG�GULYH

,I�WKH�GULYH�OHWWHU�RI�WKH�HPXODWRU�FKDQJHV��WKH�SDWK�WR�WKH�HPXODWLRQ�ILOHV�LV�ORVW��7KLV�FDQ�
KDSSHQ�XQGHU�VRPH�RSHUDWLQJ�V\VWHPV�ZKHUH�WKH�GULYH�OHWWHUV�DUH�DXWRPDWLFDOO\�DVVLJQHG�
DW�VWDUW�XS�

,I�WKLV�KDSSHQV�

�� 2Q�WKH�7RROV�PHQX��VHOHFW�&KHFN�)LOH�9HUVLRQV�DQG�VHOHFW�WKH�HPXODWRU·V�GULYH�
OHWWHU�LQ�WKH�GURS�GRZQ�OLVW�

�� &OLFN�5H�0DS�'ULYH�WR�XSGDWH�WKH�SDWK�WR�WKH�HPXODWRU�ZLWK�WKLV�GULYH�OHWWHU�
��



(GLWLQJ�D�*'�SURMHFW
��

&RS\LQJ�DQG�PRYLQJ�ILOHV

6HOHFWLQJ�ILOHV�DQG�GLUHFWRULHV

6HOHFW�LWHPV�LQ�*'�:RUNVKRS�XVLQJ�VWDQGDUG�ZLQGRZV�WHFKQLTXHV��$�VHOHFWHG�LWHP�LV�
VKRZQ�KLJKOLJKWHG�LQ�WKH�WUHH�

7UHH�YLHZ�DQG�OLVW�YLHZ

7KHUH�DUH�WZR�YLHZV�LQ�ZKLFK�\RX�FDQ�VHH�WKH�FRQWHQW�RI�\RXU�*'�LQ�WKH�SURMHFW�ZLQGRZ��
7UHH�YLHZ�DQG�/LVW�YLHZ��<RX�FDQ�VZLWFK�EHWZHHQ�WKHVH�WZR�YLHZV�RQ�WKH�9LHZ�PHQX�RU�E\�
FOLFNLQJ�6ZLWFK�9LHZV�RQ�WKH�1DYLJDWLRQ�WRROEDU�

7UHH�YLHZ

,Q�WUHH�YLHZ�WKH�KLHUDUFK\�RI�WKH�HPXODWHG�*'�LV�VKRZQ�DQG�\RX�FDQ�VHH�WKH�IXOO�VWUXFWXUH�
RI�GLUHFWRULHV��WUDFNV�DQG�ILOH�V\VWHPV��)LOHV�DUH�VKRZQ�LQDOSKDEHWLFDO�RUGHU��QRW�WKHLU�DFWXDO�
SRVLWLRQV�RQ�WKH�*'�

,Q�WKLV�YLHZ�\RX�FDQ�DGG�DQG�GHOHWH�ILOHV��GLUHFWRULHV�DQG�WUDFNV��<RX�FDQ�DOVR�PRYH�ILOHV�
EHWZHHQ�GLUHFWRULHV�DQG�WUDFNV�

<RX�PRYH�DQG�FRS\�LWHPV�LQ�WKH�WUHH�XVLQJ�VWDQGDUG�ZLQGRZV�WHFKQLTXHV��7KHUH�LV�QR�XQGR�
IRU�WKH�RSHUDWLRQV�EHORZ�

6LQJOH�FOLFN VHOHFWV�D�VLQJOH�LWHP�

6KLIW���FOLFN VHOHFWV�HYHU\WKLQJ�EHWZHHQ�WZR�
SRLQWV�

&RQWURO���FOLFN VHOHFWV�PXOWLSOH�LWHPV�

6KLIW���XS�GRZQ�
DUURZ

ZDONV�WKURXJK�WKH�WUHH�DW�WKH�
FXUUHQW�OHYHO�VHOHFWLQJ�HYHU\WKLQJ�
DW�WKDW�OHYHO�DQG�EHQHDWK�LW�

'UDJ�DQG�GURS PRYHV�WKH�VHOHFWHG�LWHPV�

&RQWURO���GUDJ�
DQG�GURS

FRSLHV�WKH�VHOHFWHG�LWHPV�

&XW�DQG�SDVWH PRYHV�WKH�VHOHFWHG�LWHPV�

&RS\�DQG�SDVWH FRSLHV�WKH�VHOHFWHG�LWHPV�



*'�:RUNVKRS�8VHU�*XLGH
/LVW�YLHZ

,Q�OLVW�YLHZ�WKH�ILOHV�DUH�VKRZQ�LQ�WKH�RUGHU�WKDW�WKH\�DUH�ZULWWHQ�RQ�WKH�HPXODWHG�*'��2QO\�
RQH�WUDFN�LV�VKRZQ�DW�D�WLPH��WR�YLHZ�DQRWKHU�WUDFN�UHWXUQ�WR�WUHH�YLHZ��VHOHFW�DQRWKHU�WUDFN�
DQG�UHWXUQ�WR�OLVW�YLHZ�

:KHQ�\RX�VHOHFW�D�ILOH�LQ�WKLV�YLHZ��LWV�H[DFW�SRVLWLRQ�LV�JLYHQ�RQ�WKH�)LOH�1DPH�WDE�ZKHUH�WKH�
VWDUW�VHFWRU�DQG�HQG�VHFWRU�DUH�VKRZQ�

<RX�FDQ�UHDUUDQJH�WKH�RUGHU�RI�ILOHV�LQ�OLVW�YLHZ�EXW�\RX�FDQQRW�DGG�RU�GHOHWH�ILOHV�

7R�PRYH�D�ILOH�WR�D�QHZ�SRVLWLRQ�LQ�WKH�WUDFN�

�� 6HOHFW�WKH�ILOH�RU�ILOHV�LQ�OLVW�YLHZ�WKDW�\RX�ZDQW�WR�PRYH

�� 'UDJ�WKHP�WR�WKH�QHZ�SRVLWLRQ�

7KH�UHG�OLQH�LQGLFDWHV�WKH�LQVHUWLRQ�SRLQW�

7R�PRYH�D�VLQJOH�ILOH�WR�WKH�ODVW�SRVLWLRQ�LQ�WKH�WUDFN�

�� 6HOHFW�WKH�ILOH�LQ�OLVW�YLHZ�WKDW�\RX�ZDQW�WR�EH�ODVW�LQ�WKH�WUDFN�

�� 5LJKW�FOLFN�RQ�WKH�ILOH�DQG�VHOHFW�0RYH�)LOH�WR�EH�/DVW�

127(� =HUR�E\WH�ILOHV�DUH�WUHDWHG�GLIIHUHQWO\�WR�RWKHU�ILOHV�DQG�DUH�DOZD\V�UHFRUGHG�DW�VHFWRU����LQ�

WKH�VLQJOH�GHQVLW\�DUHD�DQG�DW�������LQ�WKH�KLJK�GHQVLW\�DUHD�
��



(GLWLQJ�D�*'�SURMHFW
'HOHWLQJ�XQXVHG�GDWD�RQ�WKH�HPXODWLRQ�KDUG�GULYH

:KHQ�\RX�KDYH�XVHG�WKH�HPXODWRU�IRU�VHYHUDO�SURMHFWV��WKH�HPXODWLRQ�KDUG�GULYH�ZLOO�
FRQWDLQ�ILOHV�IURP�SURMHFWV�ZKLFK�DUH�QR�ORQJHU�XVHG��<RX�FDQ�GHOHWH�XQXVHG�GDWD�IURP�WKH�
*'�0�XVLQJ�*'�:RUNVKRS�DV�IROORZV�

�� 2Q�WKH�7RROV�PHQX�FOLFN�3XUJH�(PXODWLRQ�'ULYH�

�� &OLFN�WKH�%URZVH�EXWWRQ�DQG�EURZVH�IRU�WKH�SURMHFW�ILOH�V����&3-��ZKLFK�DUH�
FXUUHQWO\�LQ�XVH��L�H��WKH�SURMHFWV�\RX�ZDQW�WR�NHHS��

�� &OLFN�$GG�IRU�HDFK�RI�WKHVH�SURMHFW�ILOHV�WR�PDNH�D�OLVW�RI�SURMHFWV�ZKLFK�\RX�
ZDQW�WR�NHHS�

�� :KHQ�\RX�KDYH�PDGH�D�OLVW�RI�DOO�WKH�SURMHFWV�\RX�ZDQW�WR�NHHS��FOLFN�6FDQ�

*'�:RUNVKRS�VFDQV�WKH�HPXODWLRQ�KDUG�GULYH�IRU�DOO�ILOHV�127�UHIHUHQFHG�LQ�
WKH�OLVW�RI�SURMHFWV�DQG�PDNHV�D�OLVW�RI�ILOHV�WR�GHOHWH��,Q�WKH�VHFRQG�OLVW��*'�
:RUNVKRS�LQFOXGHV�DOO�WKH�SDWKV�LQ�DOO�SURMHFWV��LQFOXGLQJ�WKH�RQHV�\RX�ZDQW�WR�
NHHS��DQG�VKRZV�WKHP�FRQWDLQLQJ�D�GRW��7KLV�LV�WKH�UHVXOW�RI�WKH�ZD\�*'�
:RUNVKRS�VFDQV�WKH�HPXODWLRQ�GULYH�IRU�HPSW\�GLUHFWRULHV��'LUHFWRULHV�
FRQWDLQLQJ�D�GRW�WKDW�DUH�DOVR�LQ�WKH�3URMHFWV�7R�.HHS�OLVW�DUH�QRW�GHOHWHG�

�� ,I�WKHUH�DUH�DQ\�ILOHV�LQ�WKLV�OLVW�WKDW�\RX�ZDQW�WR�NHHS��VHOHFW�WKHP�DQG�FOLFN�
5HPRYH�

�� &OLFN�'HOHWH�)LOHV�WR�GHOHWH�DOO�WKH�ILOHV�LQ�WKLV�OLVW�IURP�WKH�HPXODWLRQ�KDUG�GULYH��
$Q\�HPSW\�GLUHFWRULHV�DUH�DOVR�GHOHWHG�

127(� �$Q\�SURMHFW�ILOHV���FSM��RU�ILOHV�ZKLFK�DUH�PDUNHG�UHDG�RQO\�DUH�QRW�GHOHWHG�

<RX�FDQQRW�UHPRYH�DOO�WKH�GDWD�RQ�WKH�HPXODWLRQ�KDUG�GULYH�XVLQJ�WKLV�PHWKRG��7R�
FRPSOHWHO\�UHPRYH�DOO�GDWD��DFFHVV�WKH�GULYH�GLUHFWO\�IURP�:LQGRZV�DQG�GHOHWH�HYHU\WKLQJ�
RU�UHIRUPDW�LW�

6HH�DOVR�)RUPDWWLQJ�WKH�HPXODWLRQ�GULYH�

,I�\RX�NHHS�\RXU�RULJLQDO�ILOHV�RQ�WKH�*'�0�DQG�QRW�RQ�\RXU�3&��\RX�FDQ�HDVLO\�GHOHWH�WKHP�
E\�PLVWDNH�ZKHQ�XVLQJ�WKLV�IHDWXUH��:H�UHFRPPHQG�WKDW�\RX�NHHS�\RXU�RULJLQDO�ILOHV�RQ�D�
ORFDO�GULYH�RQ�\RXU�GHYHORSPHQW�3&�
��



(PXODWLQJ�DQG�WHVWLQJ�D�*'
SURMHFW
(PXODWLQJ�D�*'

:KHQ�\RX�DUH�KDSS\�ZLWK�WKH�DUUDQJHPHQW�RI�WKH�FRQWHQW�RI�\RXU�*'�DQG�\RX�ZDQW�WR�WHVW�
WKDW�LW�ZRUNV�

�� 6ZLWFK�WKH�(PXODWRU�*'�'ULYH�VZLWFK� �RQ�WKH�FRQWURO�WRROEDU�WR�(PXODWRU�
�XS�SRVLWLRQ��

�� 6HOHFW�WKH�VSHHG�DW�ZKLFK�\RX�ZDQW�WR�HPXODWH�WKH�*'�

6HH�DOVR�6HOHFWLQJ�WKH�HPXODWLRQ�VSHHG�

�� 6HOHFW�WKH�HPXODWRU�\RX�ZDQW�WR�XVH�LQ�WKH�GURS�GRZQ�OLVW�LQ�WKH�FRQWURO�WRROEDU�
�RQO\�LI�\RX�KDYH�PRUH�WKDQ�RQH�HPXODWRU�FRQQHFWHG�WR�WKH�GHYHORSPHQW�
FRPSXWHU��

�� &OLFN� �RQ�WKH�FRQWURO�WRROEDU�

127(� 7KH�DERYH�FRQWUROV�DUH�DOVR�DYDLODEOH�IURP�WKH�WDVN�EDU�XVLQJ�WKH�ULJKW�FOLFN�PRXVH�EXWWRQ�

ZKHQ�*'�:RUNVKRS�LV�PLQLPLVHG�

7KH�HPXODWRU�QRZ�DSSHDUV�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�RU�WKH�WDUJHW�FRPSXWHU�DV�D�*'�
GULYH�ZKLFK�LV�SOD\LQJ�\RXU�´YLUWXDOµ�*'�520�

7R�KDOW�WKH�HPXODWLRQ�DW�DQ\�WLPH�FOLFN� �RQ�WKH�FRQWURO�WRROEDU�
���



(PXODWLQJ�DQG�WHVWLQJ�D�*'�SURMHFW
<RX�FDQ�PDNH�FKDQJHV�WR�\RXU�SURMHFW�DQG�UH�HPXODWH�DV�PDQ\�WLPHV�DV�\RX�OLNH�XQWLO�\RX�
DUH�FRPSOHWHO\�VDWLVILHG�WKDW�\RXU�*'�KDV�QR�UXQQLQJ�SUREOHPV�EHIRUH�\RX�ZULWH�D�JROG�
PDVWHU�

127(� 0RYLQJ��DGGLQJ�RU�GHOHWLQJ�ILOHV�LQ�D�SURMHFW�ZKLOH�WKH�SURMHFW�LV�HPXODWLQJ�FDQ�FDXVH�*'�

:RUNVKRS�WR�FUDVK��%HIRUH�PDNLQJ�FKDQJHV�WR�WKH�WUHH��WKH�HPXODWRU�GRRU�PXVW�EH�RSHQ�

7XUQLQJ�RII�ZDUQLQJV�EHIRUH�\RX�HPXODWH

:KHQ�\RX�FORVH�WKH�GRRU�WR�HPXODWH��\RX�DUH�JLYHQ�YDULRXV�ZDUQLQJV�LQ�WKH�ORJ�LI��IRU�DQ\�
UHDVRQ��WKH�SURMHFW�GRHV�QRW�FRQIRUP�WR�WKH�*'�520�IRUPDW�VSHFLILFDWLRQ�

<RX�FDQ�WXUQ�RII�WKHVH�ZDUQLQJV�LI�\RX�VWDUW�*'�:RUNVKRS�IURP�WKH�FRPPDQG�OLQH�DQG�DGG�
WKH�VZLWFK��QRZDUQLQJ�DV�IROORZV�

Gdworkshop -nowarning

,I�\RX�WXUQ�RII�ZDUQLQJV�\RX�FDQQRW�WHVW�ZULWH�RU�ZULWH�D�*'�5��\RX�FDQ�RQO\�HPXODWH�

6HOHFWLQJ�WKH�HPXODWLRQ�VSHHG

7KHUH�DUH�IRXU�VHWWLQJV�RI�HPXODWLRQ�VSHHG�

� 7R�FKDQJH�WKH�HPXODWLRQ�VSHHG��VHOHFW�:RUNVKRS�RQ�WKH�&RQILJXUDWLRQ�PHQX�DQG�
LQ�WKH�GURS�GRZQ�ER[�VHOHFW�WKH�HPXODWLRQ�VSHHG�\RX�ZDQW�WR�XVH�

:LWK�WKLV�VHW�WR�5HDO�.DWDQD�6SHHG��WKH�HPXODWRU�ZLOO�PLPLF�D�*'�LQ�D�&$9�PDFKLQH�ZKHUH�
WKH�GDWD�UHWULHYDO�UDWH�LV��[�LQ�WKH�VLQJOH�GHQVLW\�DUHD�DQG��[�DW�WKH�LQVLGH�HGJH�RI�WKH�
KLJK�GHQVLW\�DUHD��LQFUHDVLQJ�WR���[�DW�WKH�RXWVLGH�HGJH�

<RX�FDQ�DOVR�VHW�5HDO�.DWDQD�6SHHG���RU������

:LWK�WKH�RSWLRQ�VHW�WR�1R�6SHHG�5HVWULFWLRQV��WKH�HPXODWRU�ZLOO�HPXODWH�DW�IXOO�VSHHG��)XOO�
VSHHG�LV���[�RU�DERYH�GHSHQGLQJ�RQ�WKH�FRPSOH[LW\�RI�WKH�GDWD�
��



*'�:RUNVKRS�8VHU�*XLGH
(PXODWLQJ�HUURUV�RQ�D�*'

7KHUH�DUH�WKUHH�W\SHV�RI�HUURUV�ZKLFK�*'�:RUNVKRS�FDQ�DGG�WR�WHVW�KRZ�HUURUV�DIIHFW�WKH�
GDWD�RQ�\RXU�*'�

127(� %HIRUH�\RX�ZULWH�D�JROG�GLVF�DOZD\V�PDNH�VXUH�WKDW�DOO�HUURUV�DUH�GLVDEOHG�

+DUG�HUURUV

7R�DGG�KDUG�HUURUV�LQ�D�ILOH��\RX�VSHFLI\�VHFWRUV�LQ�WKH�ILOH�WKDW�FRQWDLQ�EDG�GDWD��7KLV�PLPLFV�
GDWD�WKDW�KDV�EHHQ�UHFRUGHG�RQ�EDG�PHGLD��D�IDXOW\�RU�VFUDWFKHG�*'��RU�VHFWLRQV�RI�GDWD�WKDW�
DUH�FRUUXSW�IRU�VRPH�RWKHU�UHDVRQ�

7R�VSHFLI\�D�KDUG�HUURU�

�� 6HOHFW�WKH�ILOH�LQ�WKH�WUHH�ZKHUH�\RX�ZDQW�WKH�HUURU�WR�EH�

�� ,Q�WKH�+DUG�(UURUV�WDE��VSHFLI\�WKH�VWDUW�VHFWRU�RI�WKH�HUURU�LQ�WKH�)URP�ER[��DQG�
WKH�HQG�VHFWRU�LQ�WKH�7R�ER[�

�� &OLFN�$GG�

7KH�HUURU�LV�DGGHG�WR�WKH�OLVW�RQ�WKH�+DUG�(UURUV�WDE�

�� 5HSHDW�WKHVH�VWHSV�IRU�DOO�WKH�HUURUV�\RX�ZDQW�WR�LQFOXGH�LQ�WKH�ILOH�

127(� 7KH�PD[LPXP�QXPEHU�RI�KDUG�HUURUV�\RX�FDQ�DGG�LV����SHU�SURMHFW�

(DFK�ILOH�FRQWDLQLQJ�KDUG�HUURUV�LV�LQGLFDWHG�LQ�WKH�WUHH�E\����DQG�KDUG�HUURUV�FDQ�EH�VZLWFKHG�
RQ�DQG�RII�EHIRUH�RU�GXULQJ�HPXODWLRQ�E\�FOLFNLQJ��LQ�WKH�FRQWURO�WRROEDU�

'XULQJ�HPXODWLRQ�HUURUV�DUH�VKRZQ�LQ�WKH�ORJ�E\�D�ZDUQLQJ�PHVVDJH�ZKLFK�UHSRUWV�WKH�
QXPEHU�RI�VHFWRUV�ZKLFK�ZHUH�QRW�UHWULHYHG�IURP�WKH�*'�GXH�WR�WKH�HUURU�

127(� ,I�\RX�HQDEOH�KDUG�HUURUV�GXULQJ�HPXODWLRQ�\RX�PD\�QRW�VHH�HUURUV�LQ�WKH�ORJ�XQWLO�DIWHU�WKH�

QH[W�UHDG�FRPPDQG��WKLV�LV�EHFDXVH�WKH�GDWD�EHLQJ�UHDG�IURP�WKH�HPXODWLRQ�PD\�DOUHDG\�EH�FDFKHG��

,I�\RX�HQDEOH�KDUG�HUURUV�EHIRUH�HPXODWLQJ�\RX�ZLOO�VHH�DOO�WKH�HUURUV�DV�WKH\�RFFXU�
��



(PXODWLQJ�DQG�WHVWLQJ�D�*'�SURMHFW
6RIW�HUURUV

7R�DGG�VRIW�HUURUV��\RX�VSHFLI\�WKH�UDWLR�RI�JRRG�VHFWRUV�WR�EDG�VHFWRUV�IRU�WKH�ZKROH�*'��6RIW�
HUURUV�DUH�LQWURGXFHG�UDQGRPO\�E\�WKH�HPXODWRU�DW�WKH�UDWH�\RX�VSHFLI\�

7R�VSHFLI\�D�VRIW�HUURU�

�� &OLFN�RQ�WKH�6RIW�(UURUV�GURS�GRZQ�ER[�RQ�WKH�HPXODWRU�FRQWURO�WRROEDU�

�� ,Q�WKH�GURS�GRZQ�ER[�VHOHFW�DQ�HUURU�UDWH�

)RU�H[DPSOH����LQ�����ZRXOG�LQWURGXFH�RQH�EDG�VHFWRU�LQ�HYHU\�RQH�KXQGUHG�
VHFWRUV�

6RIW�HUURUV�FDQ�EH�VZLWFKHG�RQ�DQG�RII�EHIRUH�RU�GXULQJ�HPXODWLRQ�

'XULQJ�HPXODWLRQ�HUURUV�DUH�VKRZQ�LQ�WKH�ORJ�E\�D�ZDUQLQJ�PHVVDJH�ZKLFK�UHSRUWV�WKH�
QXPEHU�RI�VHFWRUV�ZKLFK�ZHUH�QRW�UHWULHYHG�

127(� ,I�\RX�HQDEOH�VRIW�HUURUV�GXULQJ�HPXODWLRQ�\RX�PD\�QRW�VHH�HUURUV�LQ�WKH�ORJ�XQWLO�DIWHU�WKH�

QH[W�UHDG�FRPPDQG��WKLV�LV�EHFDXVH�WKH�GDWD�EHLQJ�UHDG�IURP�WKH�HPXODWLRQ�PD\�DOUHDG\�EH�FDFKHG��

,I�\RX�HQDEOH�VRIW�HUURUV�EHIRUH�HPXODWLQJ�\RX�ZLOO�VHH�DOO�WKH�HUURUV�DV�WKH\�RFFXU�

1XGJH

$�QXGJH�HUURU�PLPLFV�ZKDW�KDSSHQV�ZKHQ�VRPHRQH�SK\VLFDOO\�QXGJHV�WKH�*'�SOD\HU�
ZKLOH�SOD\LQJ�WKH�*'�

7R�HPXODWH�D�QXGJH�

� &OLFN�1XGJH�RQ�WKH�HPXODWRU�FRQWURO�WRROEDU�ZKLOH�HPXODWLQJ�WKH�*'��RU�SUHVV�
´)�µ�RQ�WKH�NH\ERDUG�

127(� 7KH�QXGJH�KDV�D�����VHFRQG�WLPHRXW��,I�WKHUH�LV�QR�UHDG�FRPPDQG�E\�WKH�HPXODWLRQ�ZLWKLQ�

����VHFRQGV�RI�FOLFNLQJ�1XGJH��WKH�QXGJH�LV�FDQFHOOHG�

127(� ,I�\RX�FOLFN�QXGJH�GXULQJ�DQ�HPXODWLRQ��WKH�HUURU�PLJKW�QRW�EH�UHFRUGHG�LQ�WKH�ORJ�LI�WKH�GDWD�

EHLQJ�UHDG�IURP�WKH�HPXODWLRQ�LV�FDFKHG��,I�\RX�QXGJH�ZKHQ�WKH�FDFKH�LV�HPSW\��\RX�ZLOO�VHH�WKH�HUURU�

UHSRUWHG�LQ�WKH�ORJ��7KLV�PLPLFV�WKH�RSHUDWLRQ�RI�WKH�UHDO�*'�PHFKDQLVP�
��



*'�:RUNVKRS�8VHU�*XLGH
$XWR�HPXODWLQJ�D�*'

7R�DXWR�HPXODWH�D�*'�

�� 6HOHFW�+DUGZDUH�RQ�WKH�&RQILJXUDWLRQ�PHQX�

�� &KHFN�WKH�$XWR�(PXODWH�RSWLRQ�

�� &KHFN�/DVW�(PXODWLRQ�RU�EURZVH�WKH�HPXODWLRQ�GULYH�IRU�WKH�SURMHFW�\RX�ZDQW�
WR�HPXODWH�DQG�VHOHFW�WKH�ILOH�ZLWK�WKH��+&'�H[WHQVLRQ��7KH��+&'�ILOH�LV�VKRZQ�
LQ�����IRUPDW�LQ�WKH�EURZVH�ZLQGRZ�

6HH�DOVR�)LOHV�JHQHUDWHG�E\�*'�:RUNVKRS

�� &OLFN�2SHQ�

127(� �7KH�+&'�ILOH�IRU�D�SURMHFW�LV�FUHDWHG�E\�*'�:RUNVKRS�ZKHQ�\RX�FOLFN� �LQ�WKH�FRQWURO�

ZLQGRZ��,I�\RX�KDYH�QRW�SUHYLRXVO\�HPXODWHG�WKH�SURMHFW�\RX�ZLOO�QRW�EH�DEOH�WR�ILQG�WKH��+&'�ILOH�

:LWK�WKH�.DWDQD�GHYHORSPHQW�ER[�VHW�WR�DXWR�HPXODWH��\RX�FDQ�GLVFRQQHFW�LW�IURP�WKH�
GHYHORSPHQW�FRPSXWHU�

:KHQ�WKH�.DWDQD�GHYHORSPHQW�ER[�LV�UHERRWHG��WKH�HPXODWRU�DSSHDUV�RQ�WKH�6&6,�EXV�DV�D�
*'�GULYH�ZLWK�LWV�GRRU�FORVHG��SOD\LQJ�WKH�*'�\RX�VSHFLILHG�LQ�WKH�(PXODWLRQ�1DPH�ER[��
7KH�.DWDQD�ORRNV�IRU�WKH�ILOH�ZKLFK�LV�DOSKDEHWLFDOO\�ILUVW�RQ�WKH�*'�DQG�HPXODWHV�WKLV�ILOH�
��



(PXODWLQJ�DQG�WHVWLQJ�D�*'�SURMHFW
8QGHUVWDQGLQJ�WKH�ORJ�LQIRUPDWLRQ

&RPPXQLFDWLRQV�EHWZHHQ�WKH�.DWDQD�DQG�WKH�HPXODWRU�DUH�GLVSOD\HG�LQ�D�UHDO�WLPH�ORJ�LQ�
*'�:RUNVKRS�GXULQJ�HPXODWLRQ�

127(� ,I�\RX�VWDUW�DQ�HPXODWLRQ�DQG�WKHQ�RSHQ�D�GLIIHUHQW�SURMHFW�ILOH���FSM��LQ�*'�:RUNVKRS��WKH�

LQIRUPDWLRQ�LQ�:RUNVKRS�GRHV�QRW�PDWFK�WKH�LQIRUPDWLRQ�LQ�WKH�HPXODWLRQ�DQG�WKH�ORJ�ZLOO�JLYH�

LQFRUUHFW�LQIRUPDWLRQ�RU�FUDVK�

$�W\SLFDO�ORJ�PHVVDJH�LV�VKRZQ�EHORZ��

/RJ�PHVVDJH�GHILQLWLRQV

7KH�PHVVDJHV�GHVFULEHG�EHORZ�DUH�FRPPRQ�6&6,�FRPPDQGV�VHQW�WR�WKH�HPXODWRU�E\�WKH�
.DWDQD�GXULQJ�HPXODWLRQ��<RX�ZLOO�VHH�WKHVH�GXULQJ�QRUPDO�HPXODWLRQ�

,I�WKH�HPXODWRU�FDQQRW�XQGHUVWDQG�RU�FRPSOHWH�WKH�FRPPDQG��LW�ZLOO�UHWXUQ�DQ�HUURU�WR�
:RUNVKRS�WKDW�LV�DOVR�JLYHQ�LQ�WKH�ORJ��$�IXOO�DOSKDEHWLFDO�OLVW�RI�HUURU�PHVVDJHV�LV�JLYHQ�LQ�
WKH�(UURU�PHVVDJHV�VHFWLRQ�

/RJ�PHVVDJH 0HDQLQJ

,QTXLU\ 6&6,�EXV�VFDQ�WR�VHH�ZKDW�GHYLFHV�DUH�RQ�WKH�EXV�

5HDG6XE&KDQQHO 5HTXHVW�IRU�SRVLWLRQ�RI�*'�DQG�FXUUHQW�DXGLR�VWDWXV�

5HDG���� 5HDG�UHTXHVW�IRU�D�VSHFLILF�QXPEHU�RI�VHFWRUV�IURP�D�VSHFLILF�DGGUHVV�

0RGH6HQVH��� 5HTXHVW�IRU�GULYH�SDUDPHWHUV�RI�WKH�*'�HPXODWLRQ�GULYH�VXFK�DV�GULYH�VSHHG�

0RGH6HOHFW��� ,QVWUXFWLRQ�WR�FKDQJH�WKRVH�SDUDPHWHUV�DERYH�ZKLFK�FDQ�EH�FKDQJHG�

6HHN���� ,QVWUXFWLRQ�WR�JR�WR�VHFWRU�Q�RU�DGGUHVV�PP�VV�II�
��



*'�:RUNVKRS�8VHU�*XLGH
��

6HH�DOVR�*'�520�OD\RXW�DQG�VHFWRU�DGGUHVVHV�

+RZ�WR�XVH�WKH�ORJ�LQIRUPDWLRQ

7KH�ORJ�LQIRUPDWLRQ�FDQ�EH�XVHG�DV�D�XVHIXO�GLDJQRVWLF�WRRO�WR�KHOS�\RX�RYHUFRPH�UXQQLQJ�
SUREOHPV�GXH�WR�EDGO\�SRVLWLRQHG�ILOHV�RQ�\RXU�*'�

)RU�H[DPSOH��LI�\RXU�*'�SURMHFW�VKRZV�XQDFFHSWDEOH�SDXVHV�ZKHQ�PRYLQJ�EHWZHHQ�FHUWDLQ�
ILOHV��\RX�FDQ�VHH�IURP�WKH�ORJ�ZKLFK�ILOHV�WKH�HPXODWRU�LV�WU\LQJ�WR�UHDG�ZKHQ�SDXVHV�RFFXU��
<RX�FDQ�RSWLPLVH�SHUIRUPDQFH�E\�SRVLWLRQLQJ�WKH�ILOHV�ZKLFK�FDXVH�WKH�SUREOHP�FORVHU�
WRJHWKHU�

6DYLQJ�WKH�ORJ

<RX�FDQ�VDYH�WKH�ORJ�WR�D�WH[W�ILOH�ZLWK�WKH�H[WHQVLRQ��ORJ�

7R�VDYH�WKH�ORJ�

�� 5LJKW�FOLFN�LQ�WKH�ORJ�UHJLRQ�

�� )URP�WKH�VKRUWFXW�PHQX�VHOHFW�RQH�RI�WKH�IROORZLQJ�RSWLRQV�

6DYH�WR�)LOH���

7KLV�VDYHV�WKH�ORJ�XS�WR�WKH�SUHVHQW�WLPH�DV�D�WH[W�ILOH�

6WDUW�)LOH�/RJJLQJ���

7KLV�VDYHV�WKH�ORJ�XS�WR�WKH�SUHVHQW�WLPH�DV�D�WH[W�ILOH�DQG�FRQWLQXHV�WR�
DGG�ORJJLQJ�LQIRUPDWLRQ�WR�WKH�ILOH�XQWLO�\RX�FOLFN�6WRS�)LOH�/RJJLQJ�

�� ,Q�WKH�6DYH�$V�GLDORJ�ER[�EURZVH�IRU�WKH�ORFDWLRQ�ZKHUH�\RX�ZDQW�WR�VDYH�WKH�
ORJ�ILOH�DQG�FOLFN�2.�

127(� ,I�\RX�FKRRVH�6WDUW�)LOH�/RJJLQJ�\RX�FDQQRW�RSHQ�WKH�ORJ�ILOH�XQWLO�\RX�VXEVHTXHQWO\�FOLFN�

6WRS�)LOH�/RJJLQJ�

5HDG72& 5HDG�UHTXHVW�IRU�7DEOH�RI�&RQWHQWV�RI�WKH�*'�

5HDG&'&DSDFLW\ 5HTXHVW�IRU�FDSDFLW\�RI�GDWD�RQ�WKH�*'�

3OD\$XGLR06) 3OD\�WUDFN�IURP�PP�VV�II�WR�PP�VV�II�

3OD\$XGLR���� 5HDG�����IRU�DQ�DXGLR�*'�

/RJ�PHVVDJH 0HDQLQJ



(PXODWLQJ�DQG�WHVWLQJ�D�*'�SURMHFW
EODQN�SDJH
��



:ULWLQJ�D�*'�5
���

:ULWLQJ�D�*'�5

<RX�FDQ�ZULWH�D�*'�5�GLUHFWO\�IURP�WKH�HPXODWRU�ZLWK�D�<DPDKD�*'�ZULWHU�+.7����
FRQQHFWHG�WR�WKH�.DWDQD�6&6,�EXV�

7KHUH�DUH�WZR�:ULWH�EXWWRQV�RQ�WKH�WRROEDU�LQ�WKH�FRQWURO�ZLQGRZ��7HVW�:ULWH�DQG�:ULWH�

127(� �,I�\RX�WU\�WR�DFFHVV�WKH�HPXODWLRQ�GULYH�GLUHFWO\�GXULQJ�WKH�WLPH�ZKHQ�WKH�*'�ZULWHU�LV�

SUHSDULQJ�WR�ZULWH�WKH�*'��DSSUR[LPDWHO\�WKH�ILUVW�WZR�PLQXWHV�EHIRUH�WKH�SURJUHVV�EDU�EHJLQV�WR�

PRYH���\RX�ZLOO�JHW�D�6&6,�FRPPDQG�WLPH�RXW�EHFDXVH�WKH�HPXODWLRQ�GULYH�FDQQRW�UHVSRQG��7KLV�FDQ�

PDNH�WKH�GHYHORSPHQW�V\VWHP�XQVWDEOH�EXW�VKRXOG�QRW�HIIHFW�WKH�ZULWLQJ�SURJUHVV�

7HVW�:ULWH�

:H�UHFRPPHQG�WKDW�EHIRUH�\RX�ZULWH�D�*'�5��\RX�FDUU\�RXW�D�WHVW�ZULWH�WR�PDNH�VXUH�WKDW�
WKHUH�DUH�QR�FRPPXQLFDWLRQ�SUREOHPV�EHWZHHQ�WKH�HPXODWRU�DQG�WKH�*'�ZULWHU�

$�WHVW�ZULWH�LV�H[DFWO\�WKH�VDPH�DV�DQ�DFWXDO�ZULWH��H[FHSW�WKDW�WKH�ODVHU�LQ�WKH�*'�ZULWHU�LV�
GLVDEOHG�VR�WKDW�D�*'�5�LV�QRW�ZDVWHG�LI�WKHUH�LV�D�SUREOHP�

7R�GR�WKLV�

�� &OLFN�7HVW�:ULWH�

�� ,Q�WKH�7HVW�:ULWH�SURJUHVV�ER[�VHOHFW�WKH�ZULWLQJ�VSHHG�DQG�FOLFN�2.�

7KH�WHVW�ZULWH�LV�GRQH�DW��[�E\�GHIDXOW��,I�\RX�VHOHFW��[�WKH�WHVW�ZULWH�ZLOO�WDNH�
RYHU�WZR�KRXUV�

,I�WKH�WHVW�ZULWH�LV�VXFFHVVIXO��D�FRQILUPDWLRQ�PHVVDJH�DSSHDUV�LQ�WKH�FRQWURO�
ZLQGRZ�



:ULWLQJ�D�*'�5
:ULWH�

7R�ZULWH�D�*'�5�ZLWK�WKH�ODVHU�HQDEOHG�FOLFN�:ULWH�

6ZLWFKLQJ�EHWZHHQ�GLIIHUHQW�*'�ZULWHUV

,I�\RX�KDYH�PRUH�WKDQ�RQH�*'�ZULWHU�FRQQHFWHG�WKH�.DWDQD�GHYHORSPHQW�ER[�6&6,�EXV��
VHOHFW�WKH�RQH�\RX�ZDQW�WR�XVH�DV�IROORZV�

�� 6HOHFW�6&6,�%XV�IURP�WKH�&RQILJXUDWLRQ�PHQX�

�� 7KH�DYDLODEOH�*'�5V�DWWDFKHG�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�6&6,�EXV�DUH�
VKRZQ�FRQQHFWHG�WR�WKH�HPXODWRU�LQ�WKH�WUHH�

�� +LJKOLJKW�WKH�GHYLFH�\RX�ZDQW�WR�XVH�DQG�FOLFN�6HOHFW�

�� &OLFN�2.�DQG�UHERRW�ERWK�WKH�.DWDQD�GHYHORSPHQW�ER[�DQG�WKH�GHYHORSPHQW�
FRPSXWHU�

5HIHU�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�VHWXS�JXLGH�IRU�GHWDLOV�RI�KRZ�WR�FRQQHFW�H[WHUQDO�GHYLFHV�
��



*'�520�GDWD�IRUPDW�DQG
WHFKQLFDO�LQIRUPDWLRQ
7KH�FDSDFLW\�RI�D�*'�SURMHFW

$�*'�520�KDV�����*%�FDSDFLW\�DQG�D�FRQYHQWLRQDO�&'�KDV�����0%�FDSDFLW\�

7KH�QXPEHU�RI�*'�SURMHFWV�\RX�FDQ�ZRUN�RQ�DW�RQH�WLPH�XVLQJ�*'�:RUNVKRS�GHSHQGV�RQ�
WKH�FDSDFLW\�RI�WKH�HPXODWLRQ�GULYH��EXW�\RX�FDQ�FRQQHFW�DGGLWLRQDO�KDUG�GULYHV�WR�WKH�
.DWDQD�GHYHORSPHQW�ER[�6&6,�EXV�IRU�H[WUD�FDSDFLW\�

7KHUH�PXVW�DOVR�EH�VRPH�FDSDFLW\�RQ�WKH�HPXODWRU�IRU�V\VWHP�ILOHV�FUHDWHG�E\�*'�:RUNVKRS��
7KLV�GHSHQGV�RQ�WKH�LQIRUPDWLRQ�\RX�DUH�UHFRUGLQJ�EXW�FDQ�EH�DV�PXFK�DV���0%�IRU�D�
FRPSOH[�*'�

7KH�PD[LPXP�QXPEHU�RI�ILOHV�WKH�HPXODWRU�FDQ�HPXODWH�LV���������
���



*'�520�GDWD�IRUPDW�DQG�WHFKQLFDO�LQIRUPDWLRQ
5XOHV�JRYHUQLQJ�WKH�FRQWHQW�DQG�IRUPDW�RI�D�*'

7KH�IROORZLQJ�UXOHV�PXVW�DSSO\�IRU�D�*'�WR�EH�YDOLG�

2YHUDOO�*'

� &DQ�FRQWDLQ�D�PD[LPXP�RI����WUDFNV�

� (DFK�WUDFN�PXVW�FRQWDLQ�D�PLQLPXP�RI���VHFRQGV�RI�GDWD�

� 7KH�PD[LPXP�QXPEHU�RI�ILOHV�WKH�HPXODWRU�FDQ�HPXODWH�LV��������

6LQJOH�'HQVLW\�$UHD

� 0XVW�FRQWDLQ�RQH�0RGH���DQG�RQH�$XGLR�WUDFN�RQO\�

� &DQ�KDYH�DQ�RSWLRQDO�6\VWHP�$UHD�)LOH�VSHFLILHG�LQ�WKH�'LVF�WDE�

+LJK�'HQVLW\�$UHD

� 0XVW�FRQWDLQ�DW�OHDVW�RQH�0RGH���WUDFN�

� &DQ�EH�SDGGHG�VR�WKDW�WKH�GDWD�RFFXSLHV�WKH�RXWVLGH�HGJH�RI�WKH�*'��

� 0XVW�FRQWDLQ�D�PLQLPXP�RI����PLQXWHV�RI�GDWD�

� 0XVW�KDYH�D�6\VWHP�$UHD�)LOH�VSHFLILHG�LQ�WKH�'LVF�WDE�

� &DQ�KDYH�XS�WR����$XGLR�WUDFNV�IROORZHG�E\�DQRWKHU�0RGH���WUDFN�
��



*'�:RUNVKRS�8VHU�*XLGH
*'�520�OD\RXW�DQG�VHFWRU�DGGUHVVHV

7KH�GLDJUDP�EHORZ�VKRZV�WKH�EDVLF�OD\RXW�RI�WKH�FRQWHQW�RI�D�*'�520��7KH�FRQWHQW�LV�
ZULWWHQ�LQ�D�VLQJOH��FRQWLQXRXV��VSLUDO�WUDFN�WKDW�VWDUWV�DW�WKH�FHQWUH�RI�WKH�GLVF�DQG�UHDGV�
RXWZDUGV�

$�*'�520�DOZD\V�FRQWDLQV�D�VLQJOH�GHQVLW\�DUHD�DQG�D�KLJK�GHQVLW\�DUHD�

6LQJOH�GHQVLW\�DUHD

7KLV�KDV�WKH�VDPH�OD\RXW�DV�D�FRQYHQWLRQDO�&'��H[FHSW�WKDW�LW�KDV�DSSUR[LPDWHO\����0%�
FDSDFLW\�

8VHU�GDWD�DQG�DXGLR�LV�ZULWWHQ�LQ�WKH�SURJUDP�DUHD�ZKLFK�FRQWDLQV�RQH�GDWD�DQG�RQH�DXGLR�
WUDFN��7KLV�DUHD�FDQ�EH�UHDG�E\�D�3&�DQG�LV�XVHG�WR�UHFRUG�D�PHVVDJH�ZKLFK�LV�GLVSOD\HG�LI�
WKH�XVHU�WULHV�WR�SOD\�WKH�*'�520�LQ�D�VWDQGDUG�&'�GULYH�

7KH�VLQJOH�GHQVLW\�DUHD�PXVW�FRQWDLQ�D�GDWD�WUDFN��WUDFN����DQG�DQ�DXGLR�WUDFN��WUDFN�����HDFK�
RI�ZKLFK�PXVW�FRQWDLQ�DW�OHDVW�IRXU�VHFRQGV�RI�GDWD�

+LJK�GHQVLW\�DUHD

7KLV�LV�ORFDWHG�DIWHU�WKH�OHDG�RXW�RI�WKH�VLQJOH�GHQVLW\�DUHD�DQG�VWDUWV�ZLWK�D�VHFRQG�9'6�DW�
$�WLPH����������
��



*'�520�GDWD�IRUPDW�DQG�WHFKQLFDO�LQIRUPDWLRQ
7KH�KLJK�GHQVLW\�DUHD�FRQWDLQV�RQH�0RGH���WUDFN�DQG�XS�WR����*'�'$�WUDFNV�IROORZHG�E\�
DQRWKHU�0RGH���WUDFN��7KHUH�PXVW�EH�DW�OHDVW����PLQXWHV�RI�UHFRUGHG�GDWD�LQ�WKH�
KLJK�GHQVLW\�DUHD�IRU�WKH�*'�WR�EH�YDOLG�

$�*'�520�LV�SOD\HG�DW�FRQVWDQW�DQJXODU�YHORFLW\��&$9���ZKLFK�PHDQV�WKDW�WKH�VSHHG�DW�WKH�
LQVLGH�HGJH�RI�WKH�GLVF�LV�VORZHU�WKDQ�DW�WKH�RXWVLGH�HGJH��7KHUHIRUH��WKH�GLVF�VSHHG��DQG�
GDWD�UHWULHYDO�UDWH��RI�WKH�KLJK�GHQVLW\�DUHD�LV��[�DW�WKH�EHJLQQLQJ�LQFUHDVLQJ�WR���[�DW�WKH�
HQG�

6HFWRU�DGGUHVVHV�RQ�D�*'��PP�VV�II�

([SUHVVHG�DV�WLPH

6HFWRU�SRVLWLRQV�RQ�D�*'�DUH�H[SUHVVHG�RQ�WKH�)LOH�1DPH�WDE�LQ�PLQXWHV��VHFRQGV�
DQG�IUDPHV��D�IUDPH�LV�WKH�VDPH�DV�D�VHFWRU��LQ�WKH�IRUPDW�PP�VV�II��DOVR�ZULWWHQ�DV�
06)��UHODWLYH�WR�WKH�VWDUW�RI�WKH�*'�

$ERYH����PLQXWHV�WKH�QRWDWLRQ�XVHV�OHWWHUV�ZKHUH�����WR�����LV�$������WR�����LV�%�DQG�
����WR�����LV�&��6R�D�WLPH�RQ�D�*'�RI�����PLQXWHV�����VHFRQGV�DQG����IUDPHV�LV�
H[SUHVVHG�DV�&��������

([SUHVVHG�DV�VHFWRU�QXPEHU��/61�

6HFWRU�SRVLWLRQV�DUH�DOVR�H[SUHVVHG�DV�WKH�VHFWRU�QXPEHU�UHODWLYH�WR�WKH�VWDUW�RI�WKH�
*'��<RX�FDQ�FKRRVH�WR�YLHZ�ORJLFDO�VHFWRU�QXPEHU��/61��RU�DEVROXWH�VHFWRU�QXPEHU�
E\�VSHFLI\LQJ�WKH�RSWLRQ�RQ�WKH�*'�:RUNVKRS�FRQILJXUDWLRQ�VFUHHQ�

7KH�ORJLFDO�VHFWRU�QXPEHU�LV�WKH�DEVROXWH�VHFWRU�QXPEHU�SOXV�����EHFDXVH�WKHUH�LV�D�
����VHFWRU�OHDG�LQ�DW�WKH�EHJLQQLQJ�RI�WKH�*'�ZKLFK�FDQQRW�EH�DFFHVVHG�
��



*'�:RUNVKRS�8VHU�*XLGH
5HODWLYH�SDWKV

:KHQ�\RX�GUDJ�DQG�GURS�ILOHV�LQWR�DQ�HPSW\�SURMHFW�ZLQGRZ�WKH�UHODWLYH�SDWKV�WR�WKH�ILOHV�
DUH�FRSLHG�LQWR�WKH�SURMHFW��QRW�WKH�DEVROXWH�SDWKV�

)RU�H[DPSOH��LI�DOO�\RXU�SURMHFW�ILOHV�DUH�LQ�D�GLUHFWRU\�FDOOHG��352-(&7��RQ�WKH�GHYHORSPHQW�
FRPSXWHU��DOO�WKH�ILOHV�ZLOO�DSSHDU�LQ�URRW�RQ�WKH�*'�ZKHQ�WKH\�KDYH�EHHQ�FRSLHG��7KH�
�352-(&7��SDUW�RI�WKH�SDWK�LV�QRW�FRSLHG�EHFDXVH�LW�LV�WKH�VDPH�IRU�DOO�WKH�ILOHV�

$Q\�VXE�GLUHFWRULHV�RI��352-(&7��ZLOO�DSSHDU�LQ�URRW�RQ�WKH�*'�DV�WKH\�DSSHDU�RQ�WKH�
GHYHORSPHQW�FRPSXWHU�
��



*'�520�GDWD�IRUPDW�DQG�WHFKQLFDO�LQIRUPDWLRQ
)LOH�QDPLQJ�FRQYHQWLRQV�DQG�UHVWULFWLRQV

,62�����DQG�LWV�H[WHQVLRQV

7KHUH�DUH�YDULRXV�ILOH�QDPLQJ�V\VWHPV�IRU�GLUHFWRULHV�DQG�ILOHV�ZKLFK�IRUP�WKH�FRQWHQW�RI�D�
&'��7KHVH�V\VWHPV�DUH�EDVHG�RQ�,62�����/HYHO���ZKLFK�LV�WKH�EDVLF�VWDQGDUG�IRU�&'�520�
LQIRUPDWLRQ�H[FKDQJH�DV�GHILQHG�E\�,62�����

,62�����/HYHO���LQWHUFKDQJH�XVHV�RQO\�G�W\SH�FKDUDFWHUV�LQ�����IRUPDW�

6HH�DOVR�5HIHUHQFH�'RFXPHQWV�

6HJD�*'�520�ILOH�QDPLQJ�V\VWHP

*'�:RUNVKRS�VXSSRUWV�6HJD·V�RZQ�ILOH�QDPLQJ�V\VWHP�ZKLFK�LV�EDVHG�RQ�/HYHO����,W�XVHV�
WKH�UHVWULFWHG�FKDUDFWHU�VHW��EXW�LW�DOORZV�ORQJHU�ILOH�DQG�GLUHFWRU\�QDPHV�

� 7KLV�ILOH�QDPLQJ�V\VWHP�XVHV�RQO\�G�W\SH�FKDUDFWHUV�

� 8S�WR����FKDUDFWHUV�IRU�ILOH�QDPHV��:KHQ�D�ILOH�QDPH�KDV�QR�H[WHQVLRQ��WKH�ILOH�
QDPH�PXVW�HQG�ZLWK�D�3HULRG�´�µ�

� 8S�WR����FKDUDFWHUV�IRU�GLUHFWRU\�QDPHV�

)LOH�QDPH�IL[LQJ

,I�\RX�DGG�ILOHV�WR�D�*'�ZKLFK�GR�QRW�FRPSO\�ZLWK�WKH�ILOH�V\VWHP��*'�:RUNVKRS�
DXWRPDWLFDOO\�IL[HV�WKH�ILOH�QDPHV�WR�PDNH�WKHP�FRPSO\�

*'�:RUNVKRS�WULHV�WR�PDNH�D�PHDQLQJIXO�QDPH�E\�VXEVWLWXWLQJ�LOOHJDO�FKDUDFWHUV�DQG�
VSDFHV�ZLWK�XQGHUVFRUH�´Bµ�DQG�XVLQJ�QXPEHUV�ZKHQ�GXSOLFDWH�QDPHV�RFFXU��IRU�H[DPSOH�
D�ILOH�FDOOHG�

YHU\�ORQJ�ILOH�QDPH�WKDW�LV�PRUH�WKDQ�WKLUW\�FKDUDFWHUV�ORQJ�W[W

LV�DXWRPDWLFDOO\�IL[HG�WR�EHFRPH�

9(5<B/21*B),/(B1$0(B7+$7B,6B�

127(� 7KH�IL[HG�ILOH�QDPH�LV�VKRZQ�LQ�WKH�SURMHFW�WUHH�DQG�WKH�IL[HG�DQG�RULJLQDO�ILOH�QDPHV�DUH�

VKRZQ�RQ�WKH�)LOH�1DPH�WDE�ZKHQ�\RX�VHOHFW�WKH�ILOH�LQ�WKH�WUHH�
��



*'�:RUNVKRS�8VHU�*XLGH
3HUPLWWHG�,62������FKDUDFWHUV
,62������G�W\SH�FKDUDFWHUV

8SSHUFDVH�OHWWHUV�$�WR�=��QXPEHUV���WR���DQG�WKH�XQGHUVFRUH�V\PERO�´Bµ�

,62������D�W\SH�FKDUDFWHUV

8SSHUFDVH�OHWWHUV�$�WR�=��QXPEHUV���WR���DQG�V\PEROV��VSDFH��B�
���"�������	��� �!���¶�́ ������������

'DWH�DQG�WLPH�IRUPDW

'DWH

'DWHV�DUH�JLYHQ�DV�GD\��PRQWK��\HDU�LQ�WKH�IRUPDW�''�00�<<�

7KH�\HDU�LV�UHVWULFWHG�WR������WR������

7LPH

7LPHV�DUH�JLYHQ�DV�KRXUV��PLQXWHV��VHFRQGV��PLOOLVHFRQGV�DQG�*07�RIIVHW�LQ�WKH�IRUPDW�
KK�PP�VV�JPWR�

*07�RIIVHW�LV�WKH�GLIIHUHQFH�EHWZHHQ�ORFDO�WLPH�DQG�*UHHQZLFK�0HDQWLPH�LQ����PLQXWH�
XQLWV��)RU�H[DPSOH��-DSDQ�ZKLFK�LV���KRXUV�DKHDG�RI�*07�KDV�DQ�RIIVHW�RI������[����,W�LV�QRW�
QHFHVVDU\�WR�HQWHU�WKH�GDWH�DQG�WLPH�LQ�IXOO��LI�\RX�MXVW�HQWHU�WKH�GDWH��WKH�WLPH�ZLOO�EH�
LJQRUHG�DQG�WKLV�ZLOO�KDYH�QR�LPSDFW�RQ�WKH�HPXODWLRQ�RU�UHFRUGLQJ�SURFHVV�
��



*'�520�GDWD�IRUPDW�DQG�WHFKQLFDO�LQIRUPDWLRQ
��

)LOHV�JHQHUDWHG�E\�*'�:RUNVKRS

127(� ,I�\RX�VWDUW�DQ�HPXODWLRQ�DQG�WKHQ�RSHQ�D�GLIIHUHQW�SURMHFW�ILOH���FSM��LQ�*'�:RUNVKRS��WKH�

ILOHV�OLVWHG�LQ�WKH��FSM�QR�ORQJHU�FRUUHVSRQG�WR�WKH�ILOHV�RQ�WKH�HPXODWLRQ�GULYH�DQG�WKH�ORJ�ZLOO�JLYH�

LQFRUUHFW�LQIRUPDWLRQ�RU�FUDVK�

7KH��&3-�ILOH�LV�FUHDWHG�E\�*'�:RUNVKRS�ZKHQ�\RX�VDYH�D�SURMHFW�

� �&3-���7KLV�FRQWDLQV�GHWDLOV�RI�WKH�ILOHV�DQG�WKH�GLUHFWRU\�VWUXFWXUH�RI�WKH�SURMHFW�
DQG�LV�XVHG�E\�*'�:RUNVKRS�WR�FUHDWH�WKH��+&'��

7KH�ILOHV�EHORZ�DUH�FUHDWHG�ZKHQ�\RX�FOLFN� �

� �+&'���7KLV�LV�XVHG�E\�WKH�HPXODWRU�ZKHQ�HPXODWLQJ�WKH�SURMHFW�DQG�FRQWDLQV�WKH�
WDEOH�RI�FRQWHQWV��72&��DQG�UXQ�WLPH�LQIRUPDWLRQ�VXFK�DV�WKH�EHJLQ�DQG�HQG�WLPH�
�VHFWRU�QXPEHU�RQ�WKH�*'��RI�HDFK�ILOH�

� �9'6���7KLV�LV�SDUW�RI�WKH�,62�����VSHFLILFDWLRQ�DQG�LV�XVHG�E\�WKH�RSHUDWLQJ�
V\VWHP�RI�WKH�.DWDQD��,W�FRQWDLQV�WKH�39'�DQG�DOVR�FRQWDLQV�LQIRUPDWLRQ�DERXW�
HDFK�ILOH�DQG�LWV�SRVLWLRQ�RQ�WKH�*'�

� �6)$�DQG��6),���7KHVH�ILOHV�DUH�FUHDWHG�LI�\RXU�*'�FRQWDLQV�ORWV�RI�VPDOO�ILOHV�DQG�
\RX�KDYH�LQVWUXFWHG�*'�:RUNVKRS�WR�XVH�VPDOO�ILOH�DUFKLYHV�

3URMHFW�GLUHFWRU\�VWUXFWXUH�RQ�WKH�HPXODWLRQ�GULYH

)RU�HDFK�SURMHFW�\RX�FUHDWH�LQ�*'�:RUNVKRS��D�GLUHFWRU\�LV�FUHDWHG�E\�*'�:RUNVKRS�RQ�WKH�
HPXODWLRQ�GULYH�ZLWK�WKH�VDPH�QDPH�DV�WKH�SURMHFW�WLWOH��7KLV�GLUHFWRU\�FRQWDLQV�DOO�WKH�
SURMHFW�ILOHV�H[FHSW�IRU�WKH��&3-�ILOH�ZKLFK�LV�VDYHG�WR�D�GHVWLQDWLRQ�RI�\RXU�FKRLFH�ZKHQ�\RX�
VDYH�WKH�SURMHFW�

7KH��+&'���9'6���6)$�DQG��6),�DUH�FUHDWHG�LQ�WKH�UHOHYDQW�SURMHFW�GLUHFWRU\�RQ�WKH�
HPXODWLRQ�GULYH��7KH\�DUH�FUHDWHG�HDFK�WLPH�\RX�VWDUW�DQ�HPXODWLRQ��7KH�VL]H�RI�WKHVH�ILOHV�
GHSHQGV�RQ�WKH�FRPSOH[LW\�RI�WKH�SURMHFW�EXW�FDQ�EH�VHYHUDO�PHJDE\WHV�IRU�D�FRPSOH[�*'�

,Q�WKH�SURMHFW�GLUHFWRU\�WKHUH�LV�D�VXEGLUHFWRU\�IRU�HDFK�WUDFN�LQ�WKH�SURMHFW�ODEHOOHG�'�V�W���
ZKHUH�'��V�DQG�W�FRUUHVSRQG�WR�WKH�GLVF��VHVVLRQ�DQG�WUDFN�QXPEHUV��7KLV�GLUHFWRU\�FRQWDLQV�
DOO�WKH�GDWD�ILOHV�WKDW�DUH�LQ�WKH�WUDFN��WKHVH�DUH�WKH�ILOHV�*'�:RUNVKRS�UHDGV�GXULQJ�DQ�
HPXODWLRQ��7KH�GDWD�ILOHV�DUH�JURXSHG�DFFRUGLQJ�WR�WKH�GULYH�OHWWHU�IURP�ZKHUH�WKH�RULJLQDO�
ILOH�ZDV�FRSLHG�

127(� )LOHV�RQ�WKH�HPXODWLRQ�GULYH�VKRXOG�QRW�EH�HGLWHG�GLUHFWO\��$OZD\V�XVH�WKH�*'�:RUNVKRS�

LQWHUIDFH�WR�PDNH�FKDQJHV�WR�WKH�SURMHFW�



*'�:RUNVKRS�8VHU�*XLGH
)LOH�DQG�GLUHFWRU\�VWUXFWXUH�DQG�OLPLWDWLRQV�RI�WKH�HPXODWLRQ�
GULYH

'XH�WR�PHPRU\�DQG�VSHHG�OLPLWDWLRQV�LQ�WKH�HPXODWRU�KDUGZDUH�WKHUH�DUH�YDULRXV�OLPLWV�
ZKLFK�KDYH�EHHQ�LPSRVHG�WR�HQVXUH�WKH�HPXODWRU�FDQ�SUHSDUH�DQ�HPXODWLRQ�ZLWKLQ�DQ�
DFFHSWDEOH�WLPH�IUDPH�

7KHVH�OLPLWV�DUH�DV�IROORZV�

� 7KH�PD[LPXP�QXPEHU�RI�ILOHV�LQ�DQ\�SURMHFW�LV���������H[FHSW�ZKHUH�6)$V�DUH�
XVHG��

� 7KH�PD[LPXP�QXPEHU�RI�ILOH�H[WHQWV�RYHU�DQ�HQWLUH�SURMHFW�LV��������
,I�WKH�H[WHQW�OLPLW�LV�UHDFKHG�EHIRUH�WKH�ILOH�OLPLW��IRU�H[DPSOH��ZKHQ�WKH�GLVN�LV�
KHDYLO\�IUDJPHQWHG��WKHQ�WKH�HPXODWRU�ZLOO�UHIXVH�WR�HPXODWH�WKH�SURMHFW�HYHQ�
WKRXJK�LW�FRQWDLQV�OHVV�WKDQ�WKH�PD[LPXP�QXPEHU�RI�ILOHV�

� 7KH�PD[LPXP�QXPEHU�RI�ILOHV�LQ�D�GLUHFWRU\�RQ�WKH�HPXODWLRQ�GULYH�LV�������
,W�LV�SRVVLEOH�WR�KDYH�PRUH�WKDQ������ILOHV�LQ�D�GLUHFWRU\�RQ�WKH�HPXODWHG�*'�E\�
SXOOLQJ�VRXUFH�ILOHV�IURP�VHYHUDO�GLUHFWRULHV�RQ�WKH�HPXODWLRQ�GULYH�LQWR�D�VLQJOH�
GLUHFWRU\�RQ�WKH�HPXODWHG�*'��EXW�DQ\�VLQJOH�GLUHFWRU\�RQ�WKH�HPXODWLRQ�GULYH�
PXVW�FRQWDLQ�OHVV�WKDQ�������ILOHV�

� 7KH�PD[LPXP�QXPEHU�RI�GLUHFWRULHV�RQ�WKH�HPXODWLRQ�GULYH�LV�����
,W�LV�SRVVLEOH�WR�KDYH�PRUH�WKDQ�����GLUHFWRULHV�LQ�WKH�HPXODWHG�*'�E\�SXOOLQJ�ILOHV�
IURP�WKH�VDPH�GLUHFWRU\�RQ�WKH�HPXODWLRQ�GULYH�LQWR�GLIIHUHQW�GLUHFWRULHV�RQ�WKH�
HPXODWHG�*'��EXW�WKH�WRWDO�QXPEHU�RI�GLUHFWRULHV�RQ�WKH�HPXODWLRQ�GULYH�IRU�HDFK�
SURMHFW�PXVW�EH�OHVV�WKDQ�����

,Q�JHQHUDO�

,I�WKH�WLPH�WDNHQ�WR�SUHSDUH�DQ�HPXODWLRQ�LV�EHFRPLQJ�WRR�ORQJ��WKHQ�PRYH�DQ\�XQXVHG�
GLUHFWRULHV�DQG�ILOHV�DZD\�IURP�WKH�GLUHFWRULHV�DQG�ILOHV�XVHG�LQ�HPXODWLRQ��0RYH�WKHP�LQWR�
D�VHSDUDWH�GLUHFWRU\�DW�D�ORZHU�OHYHO�

:RUNLQJ�ZLWK�ILOHV

7KH�PHFKDQLVP�IRU�ILQGLQJ�ILOHV�GXULQJ�SUHSDUH�WR�HPXODWH�WULHV�WR�ZDON�HDFK�
GLUHFWRU\�RQO\�RQFH�LQ�LWV�VHDUFK�IRU�HPXODWLRQ�ILOHV��7KHUHIRUH��KDYLQJ�D�IHZ�H[WUD�
ILOHV�RQ�WKH�GLVN�RU�LQ�D�GLUHFWRU\�WKDW�DUH�QRW�XVHG�LQ�WKH�HPXODWLRQ�ZLOO�QRW�
VHULRXVO\�LPSDLU�WKH�WLPH�WR�SUHSDUH�DQ�HPXODWLRQ�
��



*'�520�GDWD�IRUPDW�DQG�WHFKQLFDO�LQIRUPDWLRQ
,I�KRZHYHU�\RX�KDG�D�GLUHFWRU\�RI��VD\��������ILOHV�RI�ZKLFK�RQO\�RQH�LV�XVHG�LQ�WKH�
HPXODWLRQ��DOO�������FDQ�EH�ZDONHG�WKURXJK�EHIRUH�WKH�HPXODWRU�ILQGV�WKH�
DSSURSULDWH�ILOH��7KLV�ZLOO�REYLRXVO\�KDYH�DQ�HIIHFW�RQ�WKH�SUHSDUDWLRQ�WLPH��VR�ZH�
UHFRPPHQG�WKDW�\RX�NHHS�WKH�HPXODWLRQ�GULYH�UHDVRQDEO\�WLG\�DQG�IUHH�IURP�
XQXVHG�GDWD�

6HH�DOVR�'HOHWLQJ�XQXVHG�GDWD�RQ�WKH�HPXODWLRQ�KDUG�GULYH�

:RUNLQJ�ZLWK�GLUHFWRULHV

7KH�PHFKDQLVP�IRU�ILQGLQJ�GLUHFWRULHV�RQ�WKH�HPXODWLRQ�GULYH��LQ�WKH�ZRUVW�FDVH��
FDQ�ZDON�D�ZKROH�GLUHFWRU\�IRU�HYHU\�VXE�GLUHFWRU\�LW�ORRNV�IRU��7KHUHIRUH��KDYLQJ�
XQXVHG�GLUHFWRULHV�LQ�WKH�SURMHFW�WUHH�FDQ�VHULRXVO\�LPSDLU�WKH�WLPH�WR�SUHSDUH�DQ�
HPXODWLRQ�
��



*'�:RUNVKRS�8VHU�*XLGH
+RZ�DQG�ZKHQ�WR�XVH�VPDOO�ILOH�DUFKLYHV��6)$V�

,I�\RXU�SURMHFW�FRQWDLQV�VPDOO�ILOHV�OHVV�WKDQ���.��WKH�FOXVWHU�VL]H�RI�WKH�HPXODWLRQ�GULYH���
HPXODWLRQ�FDQ�EH�FRPSURPLVHG�DW�KLJK�VSHHGV��*'�:RUNVKRS�VROYHV�WKLV�SUREOHP�E\�
FRPELQLQJ�VPDOO�ILOHV�LQWR�ODUJHU�ILOHV�FDOOHG�6)$V��8VLQJ�6)$V�LPSURYHV�WKH�GDWD�UHWULHYDO�
UDWH�IURP�WKH�HPXODWRU�GXULQJ�HPXODWLRQ�

7R�XVH�6)$V�

�� 6HOHFW�:RUNVKRS����RQ�WKH�&RQILJXUDWLRQ�PHQX�

�� 6HOHFW�&UHDWH�6PDOO�)LOH�$UFKLYHV�RQ�WKH�:RUNVKRS�6HWWLQJV�GLDORJ�ER[�

:KHQ�WKLV�LV�VHW��*'�:RUNVKRS�ORRNV�DW�WKH�ILOHV�LQ�WKH�SURMHFW�ZKHQ�LW�SUHSDUHV�WR�HPXODWH�
DQG�ZKHUH�WKHUH�DUH�WZR�RU�PRUH�FRQWLJXRXV�ILOHV�ZKLFK�DUH�VPDOOHU�WKDQ���.�HDFK��WKH\�DUH�
FRPELQHG�LQWR�DQ�6)$��)RU�HDFK�6)$�FUHDWHG��DQ�LQGH[�RI�LWV�FRQWHQWV�LV�DOVR�FUHDWHG���6),���
7KHVH�ILOHV�UHVLGH�RQ�WKH�HPXODWRU·V�HPXODWLRQ�GULYH�DQG�VKRXOG�QRW�EH�HGLWHG�GLUHFWO\�
��



*'�520�GDWD�IRUPDW�DQG�WHFKQLFDO�LQIRUPDWLRQ
��

)RUPDWWLQJ�WKH�HPXODWLRQ�GULYH

7KH�.DWDQD�GHYHORSPHQW�ER[�LV�DOZD\V�VKLSSHG�ZLWK�LW·V�HPXODWLRQ�GULYH�IRUPDWWHG�ZLWK�D�
VLQJOH���*%�)$7���SDUWLWLRQ�VR�WKDW�LW�LV�FRPSDWLEOH�ZLWK�:LQGRZV�����265��DQG�17)6�
RSHUDWLQJ�V\VWHPV��+RZHYHU��WKH�HPXODWLRQ�GULYH�ILWWHG�LV�DFWXDOO\���*%�FDSDFLW\�

,I�\RX�ZDQW�WR�UHIRUPDW�WKH�LQWHUQDO�GULYH�RU�DGG�DQ�H[WHUQDO�GULYH�IRU�H[WUD�FDSDFLW\��WKH�
HPXODWLRQ�GULYH�PXVW�EH�IRUPDWWHG�ZLWK�D�FOXVWHU�VL]H�RI���.�RU�DERYH�

&$87,21� ,I�WKH�HPXODWLRQ�GULYH�LV�IRUPDWWHG�ZLWK�D�FOXVWHU�VL]H�VPDOOHU�WKDQ���.��WKH�

HPXODWRU�ZLOO�QRW�HPXODWH�

127(� ,I�\RX�DUH�UXQQLQJ�*'�:RUNVKRS�RQ�:LQGRZV�����QRQ�265����\RX�FDQ�RQO\�IRUPDW�WKH�

HPXODWLRQ�GULYH�XVLQJ�)$7���ZLWK�D�PD[LPXP���*%�SDUWLWLRQ�VL]H��UHJDUGOHVV�RI�WKH�VL]H�RI�WKH�

HPXODWLRQ�GULYH�

7R�IRUPDW�WKH�HPXODWLRQ�GULYH�ZLWK�17)6�XVLQJ�:LQGRZV�17�

RSHUDWLQJ�V\VWHP�

�� )URP�WKH�:LQGRZV�17�6WDUW�PHQX�VHOHFW�3URJUDPV�!�$GPLQLVWUDWLYH�7RROV�!�
'LVN�$GPLQLVWUDWRU�

�� ,Q�'LVN�$GPLQLVWUDWRU�VHOHFW�WKH�HPXODWLRQ�GULYH�\RX�ZDQW�WR�IRUPDW�

�� 2Q�WKH�3DUWLWLRQ�PHQX�VHOHFW�'HOHWH�DQG�DQVZHU�<HV�WR�GHOHWH�WKH�FXUUHQW�
SDUWLWLRQ�

�� 2Q�WKH�3DUWLWLRQ�PHQX�VHOHFW�&UHDWH�

�� (QWHU�WKH�VL]H�RI�WKH�QHZ�SDUWLWLRQ�\RX�ZDQW�WR�FUHDWH��FOLFN�2.��DQG�DQVZHU�
<HV�WR�FUHDWH�D�QHZ�SDUWLWLRQ�

�� 2Q�WKH�3DUWLWLRQ�PHQX�VHOHFW�&RPPLW�&KDQJHV�1RZ�DQG�H[LW�'LVN�
$GPLQLVWUDWRU�

�� 2Q�WKH�6WDUW�PHQX�VHOHFW�3URJUDPV�!�&RPPDQG�3URPSW�

�� $W�WKH�&RPPDQG�3URPSW�XVH�WKH�IROORZLQJ�FRPPDQG�OLQH�

format [drive letter]: /fs:ntfs /a:32k

ZKHUH�

�IV�LV�WKH�VZLWFK�WR�VHW�WKH�ILOH�V\VWHP

�D�LV�WKH�VZLWFK�WR�VHW�WKH�FOXVWHU�VL]H

��.� �FOXVWHU�VL]H�

�� 3UHVV�(QWHU�WR�VWDUW�IRUPDWWLQJ�



*'�:RUNVKRS�8VHU�*XLGH
7R�IRUPDW�WKH�HPXODWLRQ�GULYH�ZLWK�D�)$7���ILOH�V\VWHP�XVLQJ�
:LQGRZV����265��RSHUDWLQJ�V\VWHP�

�� ,Q�*'�:RUNVKRS�VHOHFW�+DUGZDUH�IURP�WKH�&RQILJXUDWLRQ�PHQX�

�� 8QFKHFN�WKH�'ULYH�5HPRYDEOH�RSWLRQ�

�� ,Q�:LQGRZV�VHW�WKH�HPXODWLRQ�GULYH�WR�1RQ�UHPRYDEOH�DQG�,QW���

� ULJKW�FOLFN�0\�&RPSXWHU�

� VHOHFW�3URSHUWLHV�

� VHOHFW�'HYLFH�0DQDJHU�

� XQGHU�'LVN�'ULYHV�GRXEOH�FOLFN�WKH�HPXODWLRQ�GULYH�\RX�ZDQW�WR�
IRUPDW�

� VHOHFW�6HWWLQJV�DQG�XQFKHFN�5HPRYDEOH�DQG�FKHFN�,QW���

�� 5HERRW�WKH�GHYHORSPHQW�FRPSXWHU�

�� ,Q�D�'26�ER[�XVH�)',6.�RU�$)',6.�WR�FUHDWH�D�SDUWLWLRQ�RQ�WKH�HPXODWLRQ�GULYH�
RI�WKH�UHTXLUHG�VL]H��1RWH�WKDW�LI�\RX�KDYH�FKHFNHG�,QW���)',6.�ZLOO�QRW�VHH�WKH�
GULYH�

�� 5HERRW�WKH�GHYHORSPHQW�FRPSXWHU�

�� ,Q�D�'26�ER[�XVH�WKH�IROORZLQJ�FRPPDQG�OLQH�WR�IRUPDW�WKH�HPXODWLRQ�GULYH�

format [drive letter]: /z:64

ZKHUH�

�]�LV�DQ�XQGRFXPHQWHG�VZLWFK�WR�VHW�WKH�QXPEHU�RI�VHFWRUV�SHU�FOXVWHU

���VHFWRUV�RI�����E\WHV� ���.�FOXVWHU�VL]H�

�� :KHQ�IRUPDWWLQJ�LV�FRPSOHWH��UHVHW�WKH�GULYH�SURSHUWLHV�LQ�:LQGRZV�WR�
5HPRYDEOH��VHH�VWHS���DERYH�

�� 5HERRW�WKH�GHYHORSPHQW�FRPSXWHU�

��� 6WDUW�*'�:RUNVKRS�DQG�UHVHW�WKH�GULYH�SURSHUWLHV�WR�5HPRYDEOH��VHH�VWHSV���
DQG���DERYH�

)UDJPHQWDWLRQ�RI�WKH�HPXODWLRQ�GULYH

,I�WKH�HPXODWLRQ�GULYH�EHFRPHV�VHYHUHO\�IUDJPHQWHG�HPXODWLRQ�FDQ�EHFRPH�XQUHOLDEOH��:H�
UHFRPPHQG�WKDW�\RX�RFFDVLRQDOO\�GHIUDJPHQW�WKH�HPXODWLRQ�GULYH�
��



*'�520�GDWD�IRUPDW�DQG�WHFKQLFDO�LQIRUPDWLRQ
8VLQJ�DQ�H[WHUQDO�KDUG�GULYH

$WWDFKLQJ�DQ�H[WHUQDO�KDUG�GULYH�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�6&6,�EXV�DOORZV�\RX�WR�
HDVLO\�VZLWFK�EHWZHHQ�SURMHFWV�E\�NHHSLQJ�\RXU�SURMHFWV�RQ�VHSDUDWH�GULYHV�

5HIHU�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�VHWXS�JXLGH�IRU�GHWDLOV�RI�KRZ�WR�FRQQHFW�H[WHUQDO�
GHYLFHV�

127(� ,I�\RX�ZDQW�WR�UHIRUPDW�WKH�LQWHUQDO�GULYH�RU�DGG�DQ�H[WHUQDO�GULYH�IRU�H[WUD�FDSDFLW\��WKH�

HPXODWLRQ�GULYH�PXVW�EH�IRUPDWWHG�ZLWK�D�FOXVWHU�VL]H�RI���.�RU�DERYH�

6HH�DOVR�)RUPDWWLQJ�WKH�HPXODWLRQ�GULYH�

6ZLWFKLQJ�EHWZHHQ�GLIIHUHQW�HPXODWLRQ�GULYHV

,I�\RX�KDYH�PRUH�WKDQ�RQH�HPXODWLRQ�GULYH�FRQQHFWHG�WKH�.DWDQD�GHYHORSPHQW�ER[�6&6,�
EXV��VHOHFW�WKH�RQH�\RX�ZDQW�WR�XVH�DV�IROORZV�

�� 6HOHFW�6&6,�%XV�IURP�WKH�&RQILJXUDWLRQ�PHQX�

7KH�DYDLODEOH�GULYHV�DWWDFKHG�WR�WKH�.DWDQD�GHYHORSPHQW�ER[�6&6,�EXV�DUH�
VKRZQ�FRQQHFWHG�WR�WKH�HPXODWRU�LQ�WKH�WUHH�

�� +LJKOLJKW�WKH�GHYLFH�\RX�ZDQW�WR�XVH�LQ�WKH�WUHH�DQG�FOLFN�6HOHFW�

�� &OLFN�2.�DQG�UHERRW�ERWK�WKH�.DWDQD�GHYHORSPHQW�ER[�DQG�WKH�GHYHORSPHQW�
FRPSXWHU�
��



8VLQJ�WKH�WDE�FRQWUROV
7KH�WDE�FRQWUROV�OHW�\RX�HGLW�YDULRXV�SURSHUWLHV�RI�\RXU�*'��:KHQ�\RX�FOLFN�RQ�D�EUDQFK�LQ�
WKH�SURMHFW�WUHH��WKH�UHOHYDQW�WDE�DSSHDUV�DQG�\RX�FDQ�HGLW�LWV�SURSHUWLHV�

7KH�$SSO\��&DQFHO�DQG�+HOS�EXWWRQV�WKDW�DSSHDU�DW�WKH�ERWWRP�RI�HDFK�WDE�ZLQGRZ�DUH�DOVR�
DYDLODEOH�RQ�WKH�7DEV�WRROEDU�VKRZQ�KHUH�

7KLV�WRROEDU�LV�GRFNHG�DW�WKH�WRS�RI�WKH�VFUHHQ�ZKHQ�\RX�ILUVW�VWDUW�*'�:RUNVKRS��EXW�\RX�
ZLOO�ILQG�LW�XVHIXO�WR�KDYH�LW�IORDWLQJ�DERYH�WKH�WDEV�ZKHQ�PDNLQJ�HGLWV�VR�WKDW�\RX�GR�QRW�
KDYH�WR�VFUROO�WR�WKH�ERWWRP�RI�WKH�WDE�ZLQGRZ�HDFK�WLPH�\RX�ZDQW�WR�DSSO\�RU�FDQFHO�D�
FKDQJH�

7R�JHW�GHWDLOHG�KHOS�DERXW�ZKDW�WKH�RSWLRQV�RQ�D�SDUWLFXODU�WDE�PHDQ�FOLFN�+HOS�DW�WKH�
ERWWRP�RI�WKH�WDE�ZLQGRZ�RU�RQ�WKH�7DEV�WRROEDU�
���



8VLQJ�WKH�WDE�FRQWUROV
'LVF

7KLV�WDE�GHILQHV�WKH�RXWHU�PRVW�OHYHO�RI�WKH�*'�\RX�DUH�FUHDWLQJ�

'LVF�1DPH

8S�WR����G�W\SH�FKDUDFWHUV

(QWHU�D�WLWOH�IRU�WKH�*'�

7KLV�GHIDXOWV�WR�WKH�QDPH�\RX�JDYH�WR�WKH�SURMHFW�DQG�LV�WKH�VDPH�QDPH�DV�WKH�9ROXPH�
,GHQWLILHU�RQ�WKH�39'�WDE�

6\VWHP�$UHD�)LOH

,62������D�W\SH�FKDUDFWHUV

,Q�HDFK�ER[�HQWHU�WKH�QDPH�DQG�WKH�SDWK��RU�EURZVH�IRU�WKH�6\VWHP�$UHD�)LOH�ZKLFK�FRQWDLQV�
WKH�WHUULWRU\�LGHQWLILHUV�IRU�WKH�*'��2QFH�WKH�V\VWHP�DUHD�ILOH�LV�VSHFLILHG�LQ�WKLV�GLDORJ��\RX�
GR�QRW�QHHG�WR�UHORDG�LW�DJDLQ�XQOHVV�\RX�FKDQJH�LWV�ORFDWLRQ�RQ�WKH�GHYHORSPHQW�FRPSXWHU��
,W�LV�DXWRPDWLFDOO\�FRSLHG�WR�WKH�*'�HDFK�WLPH�\RX�FOLFN�&ORVH�'RRU�

&OLFN�9LHZ�WR�YLHZ�WKH�FRQWHQWV�RI�WKH�V\VWHP�DUHD�ILOH�

127(� $�YDOLG�6\VWHP�$UHD�)LOH�PXVW�EH�VSHFLILHG�IRU�WKH�KLJK�GHQVLW\�DUHDV�RU�WKH�GLVF�ZLOO�QRW�EH�

YDOLG��7KH�VLQJOH�GHQVLW\�DUHD�V\VWHP�DUHD�ILOH�LV�RSWLRQDO��7KH�V\VWHP�DUHD�ILOH�PXVW�EH�SUHSDUHG�LQ�

DFFRUGDQFH�ZLWK�WKH�*'�520�)RUPDW�%DVLF�6SHFLILFDWLRQ�
��



*'�:RUNVKRS�8VHU�*XLGH
3ULPDU\�9ROXPH�'HVFULSWRU��39'�

7KLV�WDE�GHILQHV�WKH�KHDGHU�LQIRUPDWLRQ�ZKLFK�JRHV�LQ�WKH�39'��7KLV�LV�LQIRUPDWLRQ�DERXW�
WKH�*'�VXFK�DV�WKH�FUHDWRU��FUHDWLRQ�GDWH�DQG�FRS\ULJKW�

7KH�39'�LQIRUPDWLRQ�LV�EURNHQ�GRZQ�LQWR�WKH�IROORZLQJ�FDWHJRULHV�

� 9ROXPH�,QIRUPDWLRQ

� &RS\ULJKWV

� 0LVFHOODQHRXV

� )LOH�1DPH�,QIRUPDWLRQ

9ROXPH�,QIRUPDWLRQ

,GHQWLILHU

8S�WR����G�W\SH�FKDUDFWHUV

(QWHU�WKH�WLWOH�RI�WKH�*'�520�

7KLV�GHIDXOWV�WR�WKH�QDPH�\RX�JDYH�WR�WKH�SURMHFW�DQG�LV�WKH�VDPH�QDPH�DV�WKH�'LVF�QDPH�RQ�
WKH�'LVF�WDE�

6HW�,GHQWLILHU

8S�WR�����G�W\SH�FKDUDFWHUV

(QWHU�WKH�RYHUDOO�QDPH�RI�WKH�YROXPH�WR�DSSHDU�RQ�HDFK�*'�LI�LW�LV�SDUW�RI�D�PXOWLSOH�*'�VHW��
,I�WKHUH�LV�RQO\�RQH�*'�LQ�WKH�VHW��WKH�,GHQWLILHU�DQG�6HW�,GHQWLILHU�DUH�WKH�VDPH�

)RU�H[DPSOH��D�WKUHH�&'�VHW�FRXOG�KDYH�WKH�6HW�,GHQWLILHU�&'��DQG�WKH�&'V�LQ�WKH�VHW�FRXOG�
KDYH�,GHQWLILHUV�&'���&'��DQG�&'��

&UHDWLRQ�'DWH

''�00�<<�KK�PP�VV�JPWR

7KLV�GHIDXOWV�WR�WKH�GDWH�DQG�WLPH�ZKHQ�\RX�VWDUWHG�WKH�SURMHFW��<RX�FDQ�HQWHU�D�GLIIHUHQW�
GDWH�DQG�WLPH�
��



8VLQJ�WKH�WDE�FRQWUROV
0RGLILFDWLRQ�'DWH

''�00�<<�KK�PP�VV�JPWR

7KLV�GHIDXOWV�WR�WKH�GDWH�DQG�WLPH�ZKHQ�\RX�ODVW�VDYHG�WKH�SURMHFW��<RX�FDQ�HQWHU�D�GLIIHUHQW�
GDWH�DQG�WLPH�

([SLUDWLRQ�'DWH

''�00�<<�KK�PP�VV�JPWR

,I�WKH�*'�FRQWDLQV�GDWD�WKDW�PD\�EHFRPH�REVROHWH�LQ�WKH�IXWXUH��\RX�FDQ�VHW�DQ�H[SLUDWLRQ�
GDWH�DIWHU�ZKLFK�WKH�GDWD�ZLOO�QR�ORQJHU�EH�DFFHVVLEOH��7KH�GHIDXOW�LV�WKH�FUHDWLRQ�GDWH�SOXV�
��\HDUV�

(IIHFWLYH�'DWH

''�00�<<�KK�PP�VV�JPWR

,I�\RX�GR�QRW�ZDQW�WKH�GDWD�RQ�WKH�*'�WR�EH�DFFHVVHG�EHIRUH�D�FHUWDLQ�GDWH�\RX�FDQ�VHW�WKH�
HIIHFWLYH�GDWH�KHUH��7KH�GHIDXOW�LV�WKH�FUHDWLRQ�GDWH�

&RS\ULJKWV

3XEOLVKHU

8S�WR�����D�W\SH�FKDUDFWHUV

(QWHU�WKH�QDPH�RI�WKH�SXEOLVKHU�RU�RUJDQLVDWLRQ�ZKR�RZQV�WKH�FRS\ULJKW�RI�WKH�*'�

'DWD�3UHSDUHU

7KLV�LV�DXWRPDWLFDOO\�VHW�E\�*'�:RUNVKRS�WR�JLYH�WKH�YHUVLRQ�QXPEHU�RI�WKH�ILUPZDUH�DQG�
VRIWZDUH�XVHG�WR�FUHDWH�WKH�*'�

$SSOLFDWLRQ

8S�WR�����D�W\SH�FKDUDFWHUV

(QWHU�WKH�QDPH�RI�WKH�DSSOLFDWLRQ�WKDW�FDQ�XVH�WKH�GDWD�RQ�WKH�*'�
��



*'�:RUNVKRS�8VHU�*XLGH
0LVFHOODQHRXV

6\VWHP�,'

7H[W�VWULQJ

7KLV�GHILQHV�WKH�V\VWHP�WKDW�WKH�*'�LV�LQWHQGHG�WR�EH�SOD\HG�RQ�

/RJLFDO�%ORFN�6L]H

7KLV�LV�WKH�ORJLFDO�EORFN�E\WH�OHQJWK�IRU�WKH�GDWD�RQ�WKH�*'�

)LOH�1DPH�,QIRUPDWLRQ

&RS\ULJKW

)L[HG�ILOH�QDPH

&23<5,*+�7;7���WKLV�LV�VSHFLILHG�LQ�WKH�VLQJOH�GHQVLW\�DUHD�RQO\��7KH�FRS\ULJKW�ILOH�PXVW�
EH�DGGHG�WR�WKH�VLQJOH�GHQVLW\�DUHD�IRU�WKH�*'�WR�EH�YDOLG�

$EVWUDFW

)L[HG�ILOH�QDPH

$%675$&7�7;7���WKLV�LV�VSHFLILHG�LQ�WKH�VLQJOH�GHQVLW\�DUHD�RQO\��7KH�DEVWUDFW�ILOH�PXVW�EH�
DGGHG�WR�WKH�VLQJOH�GHQVLW\�DUHD�IRU�WKH�*'�WR�EH�YDOLG�

%LEOLRJUDSKLF

)L[HG�ILOH�QDPH

%,%/,2*5�7;7���WKLV�LV�VSHFLILHG�LQ�WKH�VLQJOH�GHQVLW\�DUHD�RQO\��7KH�ELEOLRJUDSK\�ILOH�PXVW�
EH�DGGHG�WR�WKH�VLQJOH�GHQVLW\�DUHD�IRU�WKH�*'�WR�EH�YDOLG�

$SSOLFDWLRQ�8VH

7KH�LQIRUPDWLRQ�UHTXLUHG�LQ�WKLV�ILHOG�LV�QRW�GHILQHG��,W�LV�DYDLODEOH�IRU�IXWXUH�DGGLWLRQV�WR�
WKH�,62�����VSHFLILFDWLRQ�
��



8VLQJ�WKH�WDE�FRQWUROV
��

7UDFN

7KLV�WDE�VKRZV�WKH�SRVLWLRQ�RI�WKH�WUDFN�VHOHFWHG�LQ�WKH�WUHH�

127(� 7KH�SRVLWLRQ�RI�D�WUDFN�FDQQRW�EH�FKDQJHG��EXW�\RX�FDQ�PRYH�WKH�FRQWHQWV�RI�D�WUDFN�LQWR�D�

QHZ�WUDFN�DQG�WKHQ�GHOHWH�WKH�RULJLQDO�WUDFN��6HH�DOVR�&RS\LQJ�DQG�PRYLQJ�ILOHV�

3UH�JDS

)L[HG�QXPEHU�RI�VHFWRUV

$�SUH�JDS�DVVLVWV�WUDQVLWLRQ�RI�WKH�UHDG�KHDG�EHWZHHQ�WUDFNV�RI�GLIIHUHQW�W\SHV��(QWHU�WKH�
QXPEHU�RI�HPSW\�EORFNV��XVHU�GDWD�WKDW�LV�DOO�]HURV��WR�EH�DGGHG�DV�D�SUH�JDS�DW�WKH�
EHJLQQLQJ�RI�D�GDWD�WUDFN��2QH�EORFN�ODVWV�IRU�RQH�VHYHQW\�ILIWK�RI�D�VHFRQG�DQG�D�SUH�JDS�
VKRXOG�EH�DW�OHDVW�����EORFNV�RU�WZR�VHFRQGV�

$�SUH�JDS�LV�UHTXLUHG�

� RQ�WKH�ILUVW�GDWD�WUDFN�DIWHU�DQ�DXGLR�WUDFN�
� EHWZHHQ�GDWD�WUDFNV�RI�GLIIHUHQW�W\SHV�

$�SUH�JDS�LV�QRW�UHTXLUHG�EHWZHHQ�GDWD�WUDFNV�RI�WKH�VDPH�W\SH�RU�EHIRUH�WKH�ILUVW�WUDFN�RQ�
WKH�*'�

3RVW�JDS

)L[HG�QXPEHU�RI�VHFWRUV

$�SRVW�JDS�DVVLVWV�WUDQVLWLRQ�RI�WKH�UHDG�KHDG�EHWZHHQ�WUDFNV�RI�GLIIHUHQW�W\SHV��(QWHU�WKH�
QXPEHU�RI�HPSW\�EORFNV��XVHU�GDWD�WKDW�LV�DOO�]HURV��WR�EH�DGGHG�DV�D�SRVW�JDS�DW�WKH�HQG�RI�
D�GDWD�WUDFN��2QH�EORFN�ODVWV�IRU�RQH�VHYHQW\�ILIWK�RI�D�VHFRQG�DQG�D�SRVW�JDS�VKRXOG�EH�DW�
OHDVW�����EORFNV�RU�WZR�VHFRQGV�

$�SRVW�JDS�LV�RQO\�UHTXLUHG�

� RQ�WKH�ODVW�GDWD�WUDFN�EHIRUH�WKH�OHDG�RXW�DW�WKH�HQG�RI�*'�
� RQ�D�GDWD�WUDFN�IROORZHG�E\�DQ�DXGLR�WUDFN�RQ�D�PL[HG�PRGH�*'�

3DG�7UDFN

&KHFN�ER[

&KHFN�WKLV�LI�\RX�WKH�WUDFN�WR�EH�D�SDGGLQJ�WUDFN�

6HH�DOVR�3DGGLQJ�D�WUDFN�WR�WKH�HQG�RI�WKH�GLVF�



*'�:RUNVKRS�8VHU�*XLGH
'LJLWDO�$XGLR

7KLV�WDE�OHWV�\RX�VSHFLI\�FHUWDLQ�DWWULEXWHV�ZKLFK�DSSO\�WR�GLJLWDO�DXGLR�WUDFNV��*'�'$��

3DXVH

)L[HG�QXPEHU�RI�VHFWRUV

(QWHU�WKH�QXPEHU�RI�HPSW\�EORFNV�WR�EH�SDXVHG��DXGLR�VLOHQFH��DW�WKH�EHJLQQLQJ�RI�D�*'�'$�
WUDFN��7KLV�DVVLVWV�WUDQVLWLRQ�RI�WKH�UHDG�KHDG�EHWZHHQ�*'�'$�WUDFNV��2QH�EORFN�ODVWV�IRU�RQH�
VHYHQW\�ILIWK�RI�D�VHFRQG�DQG�D�W\SLFDO�DXGLR�SDXVH�LV�����EORFNV�RU�WZR�VHFRQGV�

3UH�HPSKDVLV

7KLV�VSHFLILHV�ZKHWKHU�WKH�VRXUFH�ILOH�IRU�WKH�DXGLR�WUDFN�ZDV�UHFRUGHG�ZLWK�SUH�HPSKDVLV�
DSSOLHG�

����&KDQQHOV

7KLV�VSHFLILHV�WKH�QXPEHU�RI�FKDQQHOV�IRU�WKH�DXGLR�WUDFN��7KLV�FDQ�EH�WZR�RU�IRXU�IRU�D�
*'�'$�DXGLR�WUDFN�DQG�GHIDXOWV�WR�WZR�

&RS\�3URWHFW

7KLV�WHOOV�*'�:RUNVKRS�WR�UHFRUG�WKH�DXGLR�WUDFN�ZLWK�D�FRS\�SURWHFW�PHFKDQLVP�VZLWFKHG�
RQ��:KHQ�LW�LV�FKHFNHG�GLJLWDO�FRS\LQJ�LV�QRW�SHUPLWWHG�

7UDFN�1XPEHU

7KLV�VKRZV�WKH�SRVLWLRQ�RI�WKH�DXGLR�WUDFN�VHOHFWHG�LQ�WKH�WUHH�DQG�DOORZV�\RX�WR�FKDQJH�WKH�
WUDFN�RUGHU�

7R�FKDQJH�WKH�SRVLWLRQ�RI�DQ�DXGLR�WUDFN�

�� 6HOHFW�WKH�WUDFN�\RX�ZDQW�WR�PRYH�LQ�WKH�WUHH�

�� 2Q�WKH�'LJLWDO�$XGLR�WDE��FOLFN�WKH�XS�RU�GRZQ�DUURZ�QH[W�WR�WKH�WUDFN�QXPEHU�
XQWLO�WKH�WUDFN�LV�LQ�WKH�UHTXLUHG�SRVLWLRQ�

7KH�RWKHU�WUDFNV�RQ�WKH�*'�DUH�UH�DUUDQJHG�DXWRPDWLFDOO\�

�� &OLFN�$SSO\�
��



8VLQJ�WKH�WDE�FRQWUROV
'LUHFWRU\

7KLV�WDE�OHWV�\RX�VHW�YDULRXV�SURSHUWLHV�ZKLFK�DSSO\�WR�WKH�VHOHFWHG�GLUHFWRU\�

'LUHFWRU\�1DPH

7KLV�VKRZV�WKH�GLUHFWRU\�QDPH�RQ�WKH�*'��8VXDOO\�WKLV�ZLOO�MXVW�EH�´?µ�LI�WKH�ILOHV�DUH�SODFHG�
LQ�URRW�RQ�WKH�*'�

6HH�DOVR�5HODWLYH�SDWKV�

+LGGHQ�5HFRUG�'LUHFWRU\

&KHFN�WKHVH�LI�\RX�ZDQW�WKH�GLUHFWRU\�WR�EH�D�KLGGHQ�RU�UHFRUG�GLUHFWRU\�

5HFRUGLQJ�'DWH

''�00�<<�KK�PP�VV�JPWR

7KLV�LV�WKH�GDWH�WKDW�WKH�GLUHFWRU\�ZDV�DGGHG�WR�WKH�SURMHFW�
��



*'�:RUNVKRS�8VHU�*XLGH
��

)LOH�1DPH

7KLV�WDE�OHWV�\RX�HGLW�YDULRXV�DWWULEXWHV�ZKLFK�DSSO\�WR�WKH�VHOHFWHG�ILOH�LQ�WKH�WUHH�

)LOH�1DPH

7KLV�LV�WKH�QDPH�JLYHQ�WR�WKH�ILOH�E\�*'�:RUNVKRS�ZKHQ�LW�LV�DGGHG�WR�WKH�WUHH��7KLV�PD\�EH�
GLIIHUHQW�IURP�WKH�QDPH�RI�WKH�VRXUFH�ILOH�LI�LW�KDV�EHHQ�IL[HG�WR�FRPSO\�ZLWK�WKH�6HJD�ILOH�
QDPLQJ�V\VWHP��6HH�DOVR�)LOH�QDPLQJ�FRQYHQWLRQV�DQG�UHVWULFWLRQV�

(UURUV

7KLV�LV�D�VKRUWFXW�WR�WKH�+DUG�(UURUV�WDE�

'LUHFWRU\

7KLV�LV�WKH�GLUHFWRU\�RQ�WKH�*'�ZKHUH�WKH�ILOH�LV�UHFRUGHG�

&OLFN�0RUH�IRU�D�VKRUW�FXW�WR�WKH�GLUHFWRU\�WDE�

)LOH�6RXUFH

7KLV�LV�WKH�GLUHFWRU\�DQG�ILOH�QDPH�RI�WKH�ILOH�RQ�WKH�HPXODWLRQ�GULYH��7KLV�LV�WKH�ILOH�WKDW�LV�
UHDG�GXULQJ�HPXODWLRQ�

+LGGHQ�5HFRUG�)LOH

&KHFN�WKHVH�LI�\RX�ZDQW�WKH�ILOH�WR�EH�D�KLGGHQ�RU�UHFRUG�ILOH�

5HFRUGLQJ�'DWH

''�00�<<�KK�PP�VV�JPWR

7KLV�LV�WKH�WLPH�DQG�GDWH�ZKHQ�WKH�ILOH�ZDV�ODVW�PRGLILHG�

%HJLQ�7LPH�(QG�7LPH

PP�VV�II

7KLV�LV�WKH�VWDUW�DQG�HQG�SRVLWLRQ�RI�WKH�ILOH�RQ�WKH�*'�H[SUHVVHG�LQ�WLPH�

$ERYH����PLQXWHV�WKH�QRWDWLRQ�XVHV�OHWWHUV�ZKHUH�����WR�����LV�$������WR�����LV�%�DQG�����WR�
����LV�&��6R�D�WLPH�RQ�D�*'�RI�����PLQXWH�����VHFRQGV�DQG����IUDPHV�LV�H[SUHVVHG�DV�&��������



8VLQJ�WKH�WDE�FRQWUROV
)LOH�6L]H

7KLV�LV�WKH�VL]H�RI�WKH�VHOHFWHG�ILOH�UHDG�IURP�WKH�HPXODWLRQ�GULYH��7KLV�LQIRUPDWLRQ�LV�
SURYLGHG�WR�JLYH�\RX�DQ�LQGLFDWLRQ�RI�WKH�ILQDO�VL]H�RI�WKH�&'�DV�\RX�DGG�ILOHV�WR�LW��,W�DOVR�
SURYLGHV�D�XVHIXO�ZD\�WR�FKHFN�WKDW�ILOHV�KDYH�FRSLHG�FRUUHFWO\��E\�FRPSDULQJ�WKH�ILOH�VL]H�
JLYHQ�KHUH�ZLWK�WKH�ILOH�VL]H�RQ�WKH�GHYHORSPHQW�FRPSXWHU�

6WDUW�6HFWRU�(QG�6HFWRU

7KHVH�VKRZ�WKH�VWDUW�DQG�HQG�SRVLWLRQ�RI�WKH�VHOHFWHG�ILOH��ZKLFK�LV�JLYHQ�DV�WKH�VHFWRU�
QXPEHU�UHODWLYH�WR�WKH�EHJLQQLQJ�RI�WKH�*'��7KLV�FDQ�EH�H[SUHVVHG�LQ�GHFLPDO�RU�KH[�DQG�
FDQ�EH�WKH�DEVROXWH�VHFWRU�QXPEHU�RU�WKH�ORJLFDO�VHFWRU�QXPEHU�

7KH�ORJLFDO�VHFWRU�QXPEHU�LV�WKH�DEVROXWH�VHFWRU�QXPEHU�SOXV������EHFDXVH�WKHUH�LV�D�����
VHFWRU�OHDG�LQ�DW�WKH�EHJLQQLQJ�RI�WKH�*'�ZKLFK�FDQQRW�EH�DFFHVVHG�

127(� =HUR�E\WH�ILOHV�DUH�WUHDWHG�GLIIHUHQWO\�DQG�DUH�DOZD\V�UHFRUGHG�DW�VHFWRU����LQ�WKH�VLQJOH�

GHQVLW\�DUHD�DQG�DW�������LQ�WKH�KLJK�GHQVLW\�DUHD�
��



*'�:RUNVKRS�8VHU�*XLGH
+DUG�(UURUV

7KLV�WDE�OHWV�\RX�DGG�HUURUV�LQWR�D�ILOH�WR�WHVW�KRZ�ZHOO�WKH�GDWD�RQ�\RXU�&'�SHUIRUPV�ZKHQ�
HUURUV�DUH�SUHVHQW�

6HH�DOVR�(PXODWLQJ�HUURUV�RQ�D�*'�

)LOHQDPH

7KLV�LV�WKH�VHOHFWHG�ILOH�LQ�WKH�WUHH�WR�ZKLFK�\RX�FDQ�DGG�HUURUV�

6WDUW�(QG�6HFWRU

7KHVH�DUH�WKH�VWDUW�DQG�HQG�VHFWRUV�RI�WKH�VHOHFWHG�ILOH�

)URP�7R

6SHFLI\�WKH�UDQJH�RI�EDG�VHFWRUV�ZKLFK�\RX�ZDQW�WR�DGG�WR�WKH�ILOH�

$GG�'HOHWH�5HPRYH�$OO

8VH�WKHVH�EXWWRQV�WR�DGG�DQG�GHOHWH�WKH�HUURUV�LQ�WKH�ILOH�
��



8VLQJ�WKH�WDE�FRQWUROV
EODQN�SDJH
��



5HIHUHQFH�GRFXPHQWV
$YDLODEOH�IURP�6HJD�'76

� *'�:RUNVKRS�8VHU�*XLGH

� .DWDQD�GHYHORSPHQW�ER[�VHWXS�JXLGH

� *'�520�)RUPDW�%DVLF�6SHFLILFDWLRQV

,62�6SHFLILFDWLRQV

� ,62������9ROXPH�DQG�ILOH�VWUXFWXUH�IRU�&'�520�IRU�LQIRUPDWLRQ�H[FKDQJH
���



5HIHUHQFH�GRFXPHQWV
EODQN�SDJH
��



.H\ERDUG�VKRUWFXWV
7KH�NH\V�OLVWHG�EHORZ�KDYH�EHHQ�DVVLJQHG�WR�VSHHG�XS�IUHTXHQWO\�XVHG�FRPPDQGV�

&RPPDQG )XQFWLRQ�NH\V

2SHQ�KHOS )�

(GLW�VHOHFWHG�LWHP�LQ�WUHH )�

&DQFHO�)� (6&

&KHFN�)LOH�9HUVLRQV )�

(PXODWRU�&'�520�VZLWFK )�

1XGJH )�

(QDEOH�HUURUV &RQWURO�)�

&ROODSVH )�

&ROODSVH�$OO 6KLIW�)�

([SDQG )�

([SDQG�$OO 6KLIW�)�

'RRU�2SHQ�&ORVH )�
���



.H\ERDUG�VKRUWFXWV
7DVN�EDU�FRQWUROV

7KH�IROORZLQJ�HPXODWRU�FRQWUROV�DUH�DYDLODEOH�IURP�WKH�ULJKW�FOLFN�PHQX�ZKHQ�*'�
:RUNVKRS�LV�PLQLPLVHG�RQ�WKH�WDVN�EDU�

� 2SHQ�&ORVH�'RRU�

� 6ZLWFK�EHWZHHQ�*'�520�GULYH�DQG�*'�HPXODWRU�

� 6HOHFW�WKH�*'�\RX�ZDQW�WR�HPXODWH�

&RPPDQG 6KRUWFXW�NH\V

2SH &RQWURO�2

1HZ &RQWURO�1

6DYH &RQWURO�6

&RS\ &RQWURO�&

&XW &RQWURO�;

3DVWH &RQWURO�9

8QGR &RQWURO�=

$GG�&' &RQWURO�6KLIW�&

$GG�ILOH�V\VWHP &RQWURO�6KLIW�6

$GG�OHYHO��ILOH�QDPLQJ�V\VWHP &RQWURO�6KLIW��

$GG�OHYHO��ILOH�QDPLQJ�V\VWHP &RQWURO�6KLIW��

$GG�GDWD�WUDFN &RQWURO�6KLIW�'

$GG�DXGLR�WUDFN &RQWURO�6KLIW�$

$GG�GLUHFWRU\ &RQWURO�'

$GG�ILOH &RQWURO�6KLIW�)
��



7URXEOHVKRRWLQJ
DQG�HUURU�PHVVDJHV
7URXEOHVKRRWLQJ

'HIUDJPHQWLQJ�WKH�HPXODWLRQ�KDUG�GULYH

,I�*'�:RUNVKRS�LV�WDNLQJ�D�ORQJ�WLPH�WR�SUHSDUH�WR�HPXODWH�LW�FRXOG�EH�WKDW�WKH�HPXODWLRQ�
KDUG�GULYH�LV�VHYHUHO\�IUDJPHQWHG��7R�GHIUDJPHQW�WKH�HPXODWLRQ�KDUG�GULYH�XVH�D�VWDQGDUG�
GLVN�WRRO�VXFK�DV�:LQGRZV·�'HIUDJ�H[H�

&RPPRQ�SUREOHPV

0RVW�SUREOHPV�HQFRXQWHUHG�DUH�GXH�WR�FRPPXQLFDWLRQ�DQG�FRQILJXUDWLRQ�SUREOHPV�
EHWZHHQ�WKH�HPXODWRU�DQG�WKH�GHYHORSPHQW�FRPSXWHU�

7KHVH�W\SH�RI�SUREOHPV�DUH�XVXDOO\�LQGLFDWHG�E\�D�´6&6,�HUURUµ�PHVVDJH�RU�D�´&DQQRW�ILQG�
DQ�HPXODWRUµ�PHVVDJH�DQG�\RX�ZLOO�QRW�EH�DEOH�WR�RSHQ�*'�:RUNVKRS�RU�EHJLQ�DQ�
HPXODWLRQ��%HORZ�LV�D�OLVW�RI�FRPPRQ�SUREOHPV�DQG�ZKDW�\RX�VKRXOG�GR�

$V�D�VWDUWLQJ�SRLQW�DOZD\V�FKHFN�WKH�IROORZLQJ�

� 7KH�GHYHORSPHQW�FRPSXWHU�DQG�WKH�.DWDQD�GHYHORSPHQW�ER[�DUH�FRQQHFWHG�DQG�
SRZHUHG�XS�
5LJKW�FOLFN��0\�&RPSXWHU!��3URSHUWLHV!��'HYLFH�0DQDJHU!�DQG�FOLFN�
5HIUHVK�

� 0DNH�VXUH�\RX�FDQ�VHH�DOO�WKH�GHYLFHV�FRQQHFWHG�WR�WKH�GHYHORSPHQW�V\VWHP�
OLVWHG�LQ�WKH�WUHH�
���



7URXEOHVKRRWLQJ�DQG�HUURU�PHVVDJHV
� 7KHUH�DUH�QR�6&6,�,'�FODVKHV�RQ�WKH�6&6,�EXV�

� ,I�\RX�KDYH�PRUH�WKDQ�RQH�6&6,�EXV��WKDW�WKH\�DUH�FRQILJXUHG�FRUUHFWO\�

� <RX�DUH�XVLQJ�WKH�ODWHVW�YHUVLRQV�RI�*'�:RUNVKRS�VRIWZDUH�DQG�ILUPZDUH�DQG�WKH�
ILUVW�WZR�GLJLWV�RI�WKH�ILUPZDUH�DQG�VRIWZDUH�YHUVLRQ�QXPEHUV�PDWFK�

� <RX�KDYH�LQVWDOOHG�WKH�ODWHVW�$63,�VRIWZDUH�RQ�\RXU�GHYHORSPHQW�FRPSXWHU��<RX�
FDQ�GRZQORDG�WKLV�IURP�$GDSWHF�

� 7KH�HPXODWLRQ�GULYH�LV�IRUPDWWHG�ZLWK�)$7����)$7���RU�17)6�GHSHQGLQJ�RQ�WKH�
RSHUDWLQJ�V\VWHP�RQ�WKH�GHYHORSPHQW�FRPSXWHU��)$7���LV�FRPSDWLEOH�ZLWK�DOO�
WKUHH�

3UREOHP &DXVH $FWLRQ

(PXODWRU�GRHV�QRW�VWDUW��&'�DQG�+'�
DFFHVV�/('V�DUH�IODVKLQJ�RQ�WKH�IURQW�RI�
WKH�XQLW�

$�IDWDO�KDUGZDUH�RU�ILUPZDUH�HUURU�KDV�
RFFXUUHG�DW�VWDUW�XS�

&RQWDFW�WHFKQLFDO�VXSSRUW�

*'�:RUNVKRS�UHSRUWV�WKDW�LW�FDQQRW�ILQG�
WKH�HPXODWLRQ�ILOHV�EXW�\RX�FDQ�VHH�WKHP�
LI�\RX�DFFHVV�WKH�HPXODWLRQ�GULYH�GLUHFWO\�

7KH�GULYH�OHWWHU�RI�WKH�HPXODWRU�KDV�
FKDQJHG�VR�WKH�SDWKV�WR�WKH�ILOHV�LQ�WKH�
SURMHFW�DUH�QRZ�LQFRUUHFW��7KLV�KDSSHQV�
PDLQO\�XQGHU�:LQGRZV�17�ZKHQ�GULYH�
OHWWHUV�DUH�DXWRPDWLFDOO\�UHDVVLJQHG�

3UHVV�)���&KHFN�ILOH�YHUVLRQV��DQG�XSGDWH�
WKH�ILOHV�WR�WKH�HPXODWRU��7KLV�ZLOO�FRUUHFW�
WKH�GULYH�OHWWHU�LQ�WKH�SDWK��5H�HPXODWH

*'�:RUNVKRS�UHSRUWV�WKDW�LW�FDQQRW�ILQG�
DQ�HPXODWRU�EXW�\RX�FDQ�VHH�LW�DV�KDUG�
GULYH�LQ�0\�&RPSXWHU�LQ�:LQGRZV�

*'�:RUNVKRS�H[SHFWV�WKH�HPXODWRU�WR�EH�
D�UHPRYDEOH�GULYH�

5LJKW�FOLFN�0\�&RPSXWHU��JR�LQWR�
3URSHUWLHV!'HYLFH�0DQDJHU�DQG�GRXEOH�
FOLFN�WKH�HPXODWLRQ��&3/�*'�0��GULYH��6HW�
LW�WR�5HPRYDEOH��UHERRW�WKH�GHYHORSPHQW�
FRPSXWHU�DQG�WU\�DJDLQ�

7KH�ORJ�UHSRUWV�LQFRUUHFW�ILOH�QDPHV�RU�
LQYDOLG�UHDG�VHFWRUV�

<RX�KDYH�RSHQHG�D�GLIIHUHQW��&3-�RU�
PRYHG�VRPH�GDWD�ILOHV�LQ�:RUNVKRS�DIWHU�
\RX�VWDUWHG�WKH�HPXODWLRQ�DQG�:RUNVKRS�
GRHV�QRW�NQRZ�ZKLFK�ILOHV�FRUUHVSRQG�WR�
WKH�DSSURSULDWH�VHFWRUV�LQ�WKH�HPXODWLRQ�

7KLV�ZLOO�DOVR�EUHDN�WKH�GHJXJ�VWXE�LQ�
&RGHVFDSH�DQG�\RX�PXVW�GR�D�KDUG�UHVHW�
DQG�UHORDG�WKH�SURMHFW�

&ORVH�WKH�FXUUHQW�SURMHFW�LQ�*'�:RUNVKRS�
DQG�RSHQ�WKH�FRUUHFW��&3-�ILOH�IRU�WKH�
HPXODWLRQ�
��



*'�:RUNVKRS�8VHU�*XLGH
(UURU�PHVVDJHV

,I�WKH�HPXODWRU�IDLOV�DQG�UHSRUWV�D�PHVVDJH�LQ�WKH�ORJ�WKDW�LV�QRW�LQFOXGHG�LQ�WKLV�OLVW��PDNH�D�
QRWH�RI�WKH�PHVVDJH�DQG�FRQWDFW�WHFKQLFDO�VXSSRUW�

(UURU�0HVVDJH &DXVH $FWLRQ

$FFHVV�GHQLHG 7KH�ILOH�\RX�KDYH�UHTXHVWHG�KDV�DFFHVV�
UHVWULFWLRQV�

&KDQJH�WKH�ILOH�SURSHUWLHV�

$Q�HUURU�KDV�RFFXUUHG�ZKLOVW�DFFHVVLQJ�
>ILOH�QDPH@

*'�:RUNVKRS�LV�XQDEOH�WR�DFFHVV�WKH�ILOH�
IRU�UHDGLQJ�RU�ZULWLQJ�

0DNH�VXUH�WKH�ILOH�LV�QRW�UHDG�RQO\�RU�
FRUUXSW�

$60�*(1(5$/���>HUURU�FRGH@
'5$0���>HUURU�FRGH@

3UREOHPV�ZLWK�WKH�HPXODWRU�KDUGZDUH� 5HERRW�WKH�HPXODWRU�DQG�UHWU\��&RQWDFW�
WHFKQLFDO�VXSSRUW�

$WWHPSW�WR�DFFHVV��+&'�ILOH�EHIRUH�LWªV�RQ�
WKH�GLVN

*'�:RUNVKRS�KDV�WULHG�WR�DFFHVV�WKH�
�+&'�ILOH�EHIRUH�LW�KDV�EHHQ�ZULWWHQ�WR�WKH�
HPXODWLRQ�GULYH�

5H�HPXODWH��,I�\RX�DUH�XVLQJ�:LQGRZV�17�
PDNH�VXUH�WKDW�\RX�DUH�LQ�DGPLQLVWUDWRU�
PRGH�

$WWHPSW�WR�UHPRYH�FXUUHQW�ZRUNLQJ�
GLUHFWRU\

<RX�KDYH�WULHG�WR�GHOHWH�D�GLUHFWRU\�ZKLFK�
LV�FXUUHQWO\�UXQQLQJ�DQ�DSSOLFDWLRQªV�
H[HFXWDEOH�ILOH�

$ERUW�WKH�RSHUDWLRQ��FORVH�WKH�DSSOLFDWLRQ�
DQG�UHWU\�

$XWR�(PXODWLRQ�IDLOHG 7KH�HPXODWLRQ�ILOH�VSHFLILHG�LQ�WKH�
+DUGZDUH�VHWXS�GLDORJ�ER[�GLG�QRW�VWDUW�
XVXDOO\�EHFDXVH�WKH��+&'�ILOH�RU�WKH�
HPXODWLRQ�ILOHV�DUH�PLVVLQJ�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
5HERRW�WKH�HPXODWRU�DQG�UHWU\�

%DG�ORJLFDO�EORFN�UHTXHVWHG�VHFWRU���
>QXPEHU@�VHFWRU�VL]H���>E\WHV@

3UREOHP�UHODWLQJ�WR�WKH�HPXODWRU�EHLQJ�
VHQW�D�EDG�UHTXHVW�GXULQJ�WKH�HPXODWLRQ�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

%DG�ORJLFDO�VHFWRU�QXPEHUV 0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

%DG�2IIVHW��UHTXHVWHG�RIIVHW���>VHFWRU�
QXPEHU@�ILOH�VL]H���>E\WHV@

7KH�RIIVHW�UHTXHVWHG�LV�QRW�LQVLGH�D�ILOH�
RQ�WKH�HPXODWLRQ�

5H�HPXODWH�WKH�SURMHFW��&KHFN�HPXODWRU�
ILUPZDUH�DQG�VRIWZDUH�YHUVLRQV�DQG�
XSGDWH�LI�QHFHVVDU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

%DG�SDWK 7KH�ILOH�\RX�KDYH�UHTXHVWHG�FDQQRW�EH�
IRXQG�

0DNH�VXUH�WKDW�WKH�SDWK�WR�WKH�ILOH�LV�
FRUUHFW�DQG�WKDW�WKH�GULYH�FDQ�EH�
DFFHVVHG�
��



7URXEOHVKRRWLQJ�DQG�HUURU�PHVVDJHV
%DG�3DWKQDPH��� 7KH�SDWK�WR�DQ�HPXODWLRQ�ILOH�FDQQRW�EH�
IRXQG�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�FKHFN�
WKH�SDWKV�

%DG�6&6,�UHDG�RQ�EORFN�>DGGUHVV@�GHYLFH�
>GULYH�OHWWHU@�VWDWXV�

7KH�EORFN�UHTXHVWHG�RQ�WKH�HPXODWLRQ�
GULYH�PD\�EH�EDG�

'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV��&KHFN�WKDW�WKH�
GHYHORSPHQW�FRPSXWHU�FDQ�VHH�WKH�
HPXODWLRQ�GULYH��&RQWDFW�WHFKQLFDO�
VXSSRUW�

%DG�VL]H 3UREOHP�UHODWLQJ�WR�WKH�HPXODWRU�EHLQJ�
VHQW�D�EDG�UHTXHVW�GXULQJ�WKH�HPXODWLRQ�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

%DG�7DEOH�RI�FRQWHQWV
%DG�/HDGLQ
%DG�7UDFN
%DG�/HDG�2XW

(UURU�UHWXUQHG�E\�WKH�*'�:ULWHU�GXULQJ�D�
ZULWH�RU�WHVW�ZULWH�

&KHFN�WKH�ILUPZDUH�RI�WKH�HPXODWRU�DQG�
WKH�*'�5�DQG�XSJUDGH�LI�QHFHVVDU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

%DG�72&�6HVVLRQ�>QXPEHU@�7UDFN�>QXPEHU@�
6WDWXV�>HUURU�FRGH@�&RPPDQG�6WDWXV�
>HUURU�FRGH@�.H\�>HUURU�FRGH@�&RGH�>HUURU�
FRGH@�4XDOLILHU�>HUURU�FRGH@

0HVVDJH�UHWXUQHG�E\�WKH�*'�:ULWH�
GXULQJ�D�ZULWH�ZKHQ�LW�GRHV�QRW�
XQGHUVWDQG�WKH�GDWD�SDVVHG�E\�WKH�
HPXODWRU�

<RX�ZLOO�QRW�VHH�WKLV�PHVVDJH�LI�\RX�KDYH�
HPXODWHG�WKH�&'�DQG�GRQH�VXFFHVVIXO�
WHVW�ZULWH�
,I�\RX�GR��UHEXLOG�WKH�SURMHFW�DQG�GR�D�WHVW�
ZULWH�EHIRUH�ZULWLQJ�WKH�&'�

%XIIHU�&RPSURPLVHG�>WLPH�LQ�PV@ 7KH�WLPLQJ�PRGHO�RI�WKH�HPXODWLRQ�KDV�
EHHQ�FRPSURPLVHG��<RX�PD\�RFFDVLRQDOO\�
VHH�WKLV�PHVVDJH�ZKHQ�HPXODWLQJ�DW�KLJK�
VSHHGV��7KH�FRPSURPLVH�VKRXOG�QHYHU�EH�
IRU�PRUH�WKDQ���RU���PV�DQG�LQGLFDWHV�
KRZ�PXFK�D�UHDG�RU�VHHN�FRPPDQG�HWF�
KDV�EHHQ�FRPSURPLVHG�WU\LQJ�WR�NHHS�XS�
ZLWK�KLJK�HPXODWLRQ�VSHHGV�

1R�DFWLRQ�UHTXLUHG��7KLV�GRHV�QRW�HIIHFW�
HPXODWLQJ�RU�&'�ZULWLQJ�IURP�WKH�
HPXODWLRQ�

%XIIHU�7LPH�RXW�>WLPH�LQ�PV@ 7KH�HPXODWRU�EXIIHU�KDV�WLPHG�RXW�GXULQJ�
DQ�RSHUDWLRQ�

7KH�HPXODWRU�PD\�UHFRYHU�IURP�WKLV��,I�LW�
GRHV�QRW�UHERRW�WKH�HPXODWRU�DQG�UHWU\��
&RQWDFW�WHFKQLFDO�VXSSRUW�

%XIIHU�XQGHUUXQ (UURU�UHWXUQHG�E\�WKH�*'�:ULWHU�GXULQJ�D�
ZULWH�RU�WHVW�ZULWH�
7KH�HPXODWRU�KDV�QRW�SURYLGHG�GDWD�IDVW�
HQRXJK�IRU�WKH�*'�:ULWHU�WR�ZULWH�WKH�
*'�

6HW�D�ORZHU�ZULWH�VSHHG�DQG�UHWU\�
&KHFN�WKH�ILUPZDUH�RI�WKH�HPXODWRU�DQG�
WKH�*'�5�DQG�XSJUDGH�LI�QHFHVVDU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

%XUQ�D�QHZ�IODVK�IURP��IVK�ILOH�QRW�RQ�
HPXODWRU�GULYH

*'�:RUNVKRS�FDQQRW�ILQG�WKH��IVK�ILOH�WR�
UHIODVK�WKH�ILUPZDUH�

&RS\�WKH��IVK�ILOH�WR�WKH�HPXODWRU�GULYH�RU�
EURZVH�IRU�LW�DQG�FOLFN�RSHQ�

&DQQRW�PRYH���>GLUHFWRU\@��7KH�GHVWLQDWLRQ�
LV�D�VXE�GLUHFWRU\

<RX�KDYH�WULHG�WR�PRYH�D�GLUHFWRU\�LQ�D�
VXEGLUHFWRU\�RI�LWVHOI�

<RX�FDQQRW�PDNH�WKLV�PRYH�

&DQªW�ILQG�GLUHFWRU\���>GLUHFWRU\�QDPH@ *'�:RUNVKRS�FDQQRW�ILQG�D�GLUHFWRU\�RQ�
WKH�HPXODWLRQ�GULYH�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�PDNH�
VXUH�WKDW�DOO�WKH�GLUHFWRULHV�LQ�WKH�SURMHFW�
DUH�SUHVHQW�RQ�WKH�HPXODWLRQ�GULYH�

(UURU�0HVVDJH &DXVH $FWLRQ
��



*'�:RUNVKRS�8VHU�*XLGH
&RPPDQG�(UURU (UURU�UHWXUQHG�E\�WKH�*'�:ULWHU�GXULQJ�D�
ZULWH�RU�WHVW�ZULWH�

&KHFN�WKH�ILUPZDUH�RI�WKH�HPXODWRU�DQG�
WKH�*'�5�DQG�XSJUDGH�LI�QHFHVVDU\��
&RQWDFW�WHFKQLFDO�VXSSRUW�

&RXOGQªW�ILQG�WKH�+DUG�'LVN 7KH�HPXODWRU�FDQQRW�VHH�WKH�HPXODWLRQ�
GULYH�

5HERRW�WKH�HPXODWRU�DQG�UHWU\��&RQWDFW�
WHFKQLFDO�VXSSRUW�

&RXOGQªW�UHDG�)$7�6WDWXV��� 7KH�HPXODWRU�FDQQRW�XQGHUVWDQG�WKH�)LOH�
$OORFDWLRQ�7DEOH�RQ�WKH�HPXODWLRQ�GULYH�

'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�DQG�UH�HPXODWH�WKH�
SURMHFW��&RQWDFW�WHFKQLFDO�VXSSRUW�

&RXOGQªW�UHDG�PDVWHU�ERRW�UHFRUG�VWDWXV��
&RXOGQªW�UHDG�ERRW�UHFRUG�VWDWXV��

7KH�HPXODWRU�FDQQRW�UHDG�WKH�ERRW�UHFRUG�
RQ�WKH�HPXODWLRQ�GULYH�

'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�DQG�UH�HPXODWH�WKH�
SURMHFW��&RQWDFW�WHFKQLFDO�VXSSRUW�

&XUUHQW�HPXODWLRQ�GLVN�KDV�DQ�LQYDOLG�ILOH�
V\VWHP�RQ�LW

*'�:RUNVKRS�GRHV�QRW�VXSSRUW�WKH�ILOH�
V\VWHP�RQ�WKH�HPXODWLRQ�GULYH�

5HIRUPDW�WKH�HPXODWLRQ�GULYH�ZLWK�D�YDOLG�
ILOH�V\VWHP�

'LUHFWRU\�QDPH�FKDQJH�IDLOHG *'�:RUNVKRS�FDQQRW�FKDQJH�WKH�
GLUHFWRU\�QDPH�

&KHFN�WKDW�DQRWKHU�GLUHFWRU\�LV�QRW�XVLQJ�
WKDW�QDPH�RU�WKDW�WKH�QDPH�LV�YDOLG�

'LVN�IXOO 7KH�KDUG�GULYH�RQ�WKH�GHYHORSPHQW�
FRPSXWHU�LV�IXOO�

)UHH�XS�VRPH�VSDFH�RQ�WKH�KDUG�GULYH�

(PXODWRU�QRW�UHVSRQGLQJ 7KHUH�LV�D�KDUGZDUH�SUREOHP�ZLWK�WKH�
HPXODWRU�

&KHFN�WKH�6&6,�FRQQHFWLRQV��VWDWXV�RI�WKH�
HPXODWLRQ�GULYH��WKDW�WKH�HPXODWRU�LV�
SRZHUHG�XS�HWF�
&RQWDFW�WHFKQLFDO�VXSSRUW�

(PXODWRU�WRRN�ORQJHU�WKDQ�ZH�H[SHFWHG�
SOHDVH�FKHFN�VHWWLQJV�LQ�&RQILJXUH�
+DUGZDUH

7KH�HPXODWLRQ�WLPHRXW�LV�VHW�WRR�ORZ�LQ�
WKH�+DUGZDUH�6HWWLQJV�GLDORJ�ER[�

,QFUHDVH�WKH�HPXODWLRQ�WLPHRXW�DQG�
UH�HPXODWH�

(UURU�FROOHFWLQJ�ORJJLQJ�LQIRUPDWLRQ *'�:RUNVKRS�LV�UHFHLYLQJ�XQUHFRJQLVHG�
ORJJLQJ�LQIRUPDWLRQ�IURP�WKH�HPXODWRU�

&KHFN�WKH�VRIWZDUH�DQG�ILUPZDUH�
YHUVLRQV�DQG�XSJUDGH�LI�QHFHVVDU\��
&RQWDFW�WHFKQLFDO�VXSSRUW�

(UURU�GXULQJ�WHVW�ZULWH 7KHUH�LV�D�SUREOHP�ZLWK�WKH�*'�5� &KHFN�WKH�*'�5�WHFKQLFDO�VXSSRUW�

(UURU�GXULQJ�ZULWH 7KHUH�LV�D�SUREOHP�ZLWK�WKH�*'�5� &KHFN�WKH�*'�5�
&RQWDFW�WHFKQLFDO�VXSSRUW�

(UURU�UHDGLQJ�IURP�GHYLFH 7KH�HPXODWRU�KDV�UHWXUQHG�DQ�HUURU�DIWHU�
D�UHDG�FRPPDQG�

'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�DQG�UH�HPXODWH�WKH�
SURMHFW�RU�FRQWDFW�WHFKQLFDO�VXSSRUW�

(UURU�WU\LQJ�WR�VHW�WKH�ILOH�SRLQWHU :KHUH�\RX�KDYH�VSHFLILHG�D�VHFWLRQ�RI�D�
ILOH�WR�EH�D�VRXUFH�ILOH�RQ�WKH�KRVW�GULYH��
WKH�VHHN�FRPPDQG�WR�WKDW�VHFWRU�ZLWKLQ�
WKH�ILOH�KDV�IDLOHG�

'R�D�6FDQGLVN�RQ�WKH�KRVW�GULYH��FKHFN�IRU�
GLVN�HUURUV�DQG�UHWU\�

(UURU�0HVVDJH &DXVH $FWLRQ
��



7URXEOHVKRRWLQJ�DQG�HUURU�PHVVDJHV
(UURU�XSGDWLQJ�ILUPZDUH 7KH�ILUPZDUH�GLG�QRW�XSGDWH� :$,7����6(&21'6�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

)DLOHG�WR�LQLWLDOLVH 7KH�HPXODWRU�IDLOHG�WR�LQLWLDOLVH� &KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

)DLOHG�WR�SUHSDUH�DQ�HPXODWLRQ 7KH�HPXODWRU�FDQQRW�SUHSDUH�DQ�
HPXODWLRQ�IURP�WKH�SURMHFW�ILOHV�FUHDWHG�
E\�*'�:RUNVKRS�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

)DLOHG�WR�UHDG�+DUG�'LVN 7KH�HPXODWRU�FDQQRW�UHDG�WKH�HPXODWLRQ�
GULYH�

5HERRW�WKH�HPXODWRU�DQG�UHWU\��&RQWDFW�
WHFKQLFDO�VXSSRUW�

)$7�FRSLHV�GR�QRW�PDWFK 7KH�)LOH�$OORFDWLRQ�7DEOHV�RQ�WKH�
HPXODWLRQ�GULYH�GR�QRW�PDWFK�

'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV��5HIRUPDW�WKH�
HPXODWLRQ�GULYH�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

)LOH�QRW�IRXQG 7KH�ILOH�\RX�KDYH�UHTXHVWHG�FDQQRW�EH�
IRXQG�

0DNH�VXUH�WKDW�WKH�ILOH�LV�SUHVHQW�RQ�WKH�
GULYH�DQG�WKDW�WKH�GULYH�FDQ�EH�DFFHVVHG�

)LOH�VL]H���/61�PLVPDWFK��ILOH�VL]H�
>QXPEHU�RI�VHFWRUV@�VWDUW�VHFWRU�>QXPEHU@�
HQG�VHFWRU�>QXPEHU@

0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

)LOH�VL]H�PLVPDWFK���>ILOHQDPH@ $�ILOH�LQ�WKH�SURMHFW�GRHV�QRW�PDWFK�WKH�
ILOH�RQ�WKH�HPXODWLRQ�GULYH�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
'2�127�(',7�),/(6�21�7+(�(08/$7,21�
'5,9(�',5(&7/<�

)LOH�VL]H�RI�]HUR�RQ��>ILOH�QDPH@ 0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

)ODVK�EXUQ�IDLOHG 3UREOHP�ZLWK�WKH�HSURP�RU�WKH��IVK�ILOH� '2�127�5(%227�7+(�(08/$725�
5HWU\��&RQWDFW�WHFKQLFDO�VXSSRUW�

(UURU�0HVVDJH &DXVH $FWLRQ
��



*'�:RUNVKRS�8VHU�*XLGH
*HQHULF���8QVSHFLILHG�(UURU $Q�XQNQRZQ�HUURU�KDV�EHHQ�UHWXUQHG�E\�
WKH�HPXODWRU�RU�UHSRUWHG�E\�WKH�
GHYHORSPHQW�FRPSXWHU�

&RQWDFW�WHFKQLFDO�VXSSRUW�

+DUGZDUH�,�2�HUURU 3UREOHP�ZLWK�D�KDUGZDUH�GHYLFH� &KHFN�WKH�6&6,�FRQQHFWLRQV��VWDWXV�RI�WKH�
HPXODWLRQ�GULYH��WKDW�WKH�HPXODWRU�LV�
SRZHUHG�XS�HWF�

,QLWLDWRU�6&6,�FKLS�IDLOHG�WR�LQLWLDOLVH 7KH�LQLDWRU�6&6,�FKLS�RQ�WKH�HPXODWRUV�
H[SDQVLRQ�EXV�GLG�QRW�LQLWLDOLVH�

&RQWDFW�WHFKQLFDO�VXSSRUW�

,QYDOLG�ILOH�KDQGOH :LQGRZV�RU�*'�:RUNVKRS�WULHG�WR�RSHQ�
WKH�ILOH�EXW�GLG�QRW�UHFRJQLVH�LW�

&RQWDFW�WHFKQLFDO�VXSSRUW�

,QYDOLG�ILOH�V\VWHP���>ILOH�V\VWHP@ 7KH�ILOH�V\VWHP�LQ�WKH�HPXODWLRQ�GULYH�LV�
QRW�VXSSRUWHG�

5HIRUPDW�WKH�HPXODWLRQ�GULYH�ZLWK�D�
VXSSRUWHG�ILOH�V\VWHP��)$7����)$7���RU�
17)6�

,QYDOLG�UHDG�DW�VHFWRU�>QXPEHU@�UHTXHVWHG�
VHFWRUV�>QXPEHU�RI�VHFWRUV@
,QYDOLG�SOD\�DW�VHFWRU�>QXPEHU@�UHTXHVWHG�
VHFWRUV�>QXPEHU�RI�VHFWRUV@

6RPH�RSHUDWLQJ�V\VWHPV�DVN�IRU�VSXULRXV�
VHFWRUV�WKDW�DUH�QRW�LQ�D�YDOLG�WUDFN�LQ�WKH�
HPXODWLRQ�

1R�DFWLRQ�UHTXLUHG��7KLV�LV�QRW�D�SUREOHP�
DQG�WKH�HPXODWLRQ�ZLOO�FRQWLQXH�DV�
QRUPDO�

/HDG,Q�(UURU�6HVVLRQ�>QXPEHU@�7UDFN�
>QXPEHU@�6WDWXV�>HUURU�FRGH@�&RPPDQG�
6WDWXV�>HUURU�FRGH@�.H\�>HUURU�FRGH@�&RGH�
>HUURU�FRGH@�4XDOLILHU�>HUURU�FRGH@

0HVVDJH�UHWXUQHG�E\�WKH�*'�:ULWH�
GXULQJ�D�ZULWH�ZKHQ�LW�GRHV�QRW�
XQGHUVWDQG�WKH�GDWD�SDVVHG�E\�WKH�
HPXODWRU�

<RX�ZLOO�QRW�VHH�WKLV�PHVVDJH�LI�\RX�KDYH�
HPXODWHG�WKH�&'�DQG�GRQH�VXFFHVVIXO�
WHVW�ZULWH�
,I�\RX�GR��UHEXLOG�WKH�SURMHFW�DQG�GR�D�WHVW�
ZULWH�EHIRUH�ZULWLQJ�WKH�&'�

/HDG,Q�(UURU�6HVVLRQ�>QXPEHU@�7UDFN�
>QXPEHU@�6WDWXV�>HUURU�FRGH@�&RPPDQG�
6WDWXV�>HUURU�FRGH@�.H\�>HUURU�FRGH@�&RGH�
>HUURU�FRGH@�4XDOLILHU�>HUURU�FRGH@

0HVVDJH�UHWXUQHG�E\�WKH�*'�:ULWH�
GXULQJ�D�ZULWH�ZKHQ�LW�GRHV�QRW�
XQGHUVWDQG�WKH�GDWD�SDVVHG�E\�WKH�
HPXODWRU�

<RX�ZLOO�QRW�VHH�WKLV�PHVVDJH�LI�\RX�KDYH�
HPXODWHG�WKH�&'�DQG�GRQH�VXFFHVVIXO�
WHVW�ZULWH�
,I�\RX�GR��UHEXLOG�WKH�SURMHFW�DQG�GR�D�WHVW�
ZULWH�EHIRUH�ZULWLQJ�WKH�&'�

/HDG2XW�(UURU�6HVVLRQ�>QXPEHU@�7UDFN�
>QXPEHU@�6WDWXV�>HUURU�FRGH@�&RPPDQG�
6WDWXV�>HUURU�FRGH@�.H\�>HUURU�FRGH@�&RGH�
>HUURU�FRGH@�4XDOLILHU�>HUURU�FRGH@

0HVVDJH�UHWXUQHG�E\�WKH�*'�:ULWH�
GXULQJ�D�ZULWH�ZKHQ�LW�GRHV�QRW�
XQGHUVWDQG�WKH�GDWD�SDVVHG�E\�WKH�
HPXODWRU�

<RX�ZLOO�QRW�VHH�WKLV�PHVVDJH�LI�\RX�KDYH�
HPXODWHG�WKH�&'�DQG�GRQH�VXFFHVVIXO�
WHVW�ZULWH�
,I�\RX�GR��UHEXLOG�WKH�SURMHFW�DQG�GR�D�WHVW�
ZULWH�EHIRUH�ZULWLQJ�WKH�&'�

/61V�FDOFXODWHG�IRU�HPXODWLRQ�GRQªW�PDNH�
VHQVH

7KH�ORJLFDO�VHFWRU�QXPEHUV�FDOFXODWHG�IRU�
WKH�HPXODWLRQ�IURP�WKH��+&'�GR�QRW�PDNH�
VHQVH�

5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
&RQWDFW�WHFKQLFDO�VXSSRUW�

0LV�&RPSDUH (UURU�UHWXUQHG�E\�WKH�*'�:ULWHU�GXULQJ�D�
ZULWH�RU�WHVW�ZULWH�

&KHFN�WKH�ILUPZDUH�RI�WKH�HPXODWRU�DQG�
WKH�*'�5�DQG�XSJUDGH�LI�QHFHVVDU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

(UURU�0HVVDJH &DXVH $FWLRQ
��



7URXEOHVKRRWLQJ�DQG�HUURU�PHVVDJHV
0LVVLQJ��+&'�ILOH *'�:RUNVKRS�FDQQRW�ILQG�WKH��+&'�ILOH�
RQ�WKH�HPXODWLRQ�GULYH�

5H�HPXODWH�WKH�SURMHFW�DQG�FKHFN�WKDW�
WKH��+&'�ILOH�LV�SUHVHQW�RQ�WKH�HPXODWLRQ�
GULYH�

0LVVLQJ�HPXODWLRQ�ILOH���>ILOH�QDPH@ *'�:RUNVKRS�FDQQRW�ILQG�D�ILOH�RQ�WKH�
HPXODWLRQ�GULYH�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�PDNH�
VXUH�WKDW�DOO�WKH�ILOHV�LQ�WKH�SURMHFW�DUH�
SUHVHQW�RQ�WKH�HPXODWLRQ�GULYH�

0LVVLQJ�)LOH���>ILOH�QDPH@ 3UREOHP�UHODWLQJ�WR�WKH�HPXODWRU�EHLQJ�
VHQW�D�EDG�UHTXHVW�GXULQJ�WKH�HPXODWLRQ�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

1R�(PXODWLRQ (UURU�UHWXUQHG�E\�WKH�*'�:ULWHU�GXULQJ�D�
ZULWH�RU�WHVW�ZULWH�

&KHFN�WKH�ILUPZDUH�RI�WKH�HPXODWRU�DQG�
WKH�*'�5�DQG�XSJUDGH�LI�QHFHVVDU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

1RW�UHDG\ 7KH�HPXODWRU�LV�VWLOO�ORRNLQJ�DW�WKH�
HPXODWLRQ�GULYH�

:DLW�

2IIVHW�>VHFWRU�QXPEHU@�JRHV�SDVW�HQG�RI�
ILOH�>ILOH�QDPH@

3UREOHP�UHODWLQJ�WR�WKH�HPXODWRU�EHLQJ�
VHQW�D�EDG�UHTXHVW�GXULQJ�WKH�HPXODWLRQ�

3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

2YHUIORZHG�ORVW�>QXPEHU�RI�HQWULHV@�
HQWULHV

7KH�ORJ�FRXQW�LV�VHW�WRR�ORZ�IRU�*'�
:RUNVKRS�WR�UHDG�DOO�WKH�ORJ�PHVVDJHV�

5HVHW�ORJ�HQWULHV�LQ�WKH�+DUGZDUH�
6HWWLQJV�GLDORJ�ER[�WR�D�KLJKHU�QXPEHU�

3UREOHP�EXLOGLQJ�WKH�ILOH�WDEOH�IRU�
HPXODWLRQ

0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

3UREOHP�SDUVLQJ��+&' 7KH�HPXODWRU�FDQQRW�UHDG�RU�XQGHUVWDQG�
WKH��+&'�ILOH�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\��'R�D�6FDQGLVN�RQ�WKH�
HPXODWLRQ�GULYH�WR�FKHFN�IRU�GLVN�HUURUV�
5HIRUPDW�WKH�HPXODWLRQ�GULYH�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

5HMHFWHG�&RPPDQG� $�FRPPDQG�KDV�EHHQ�SDVVHG�E\�WKH�
RSHUDWLQJ�V\VWHP�WKDW�WKH�HPXODWRU�GRHV�
QRW�XQGHUVWDQG�VR�WKH�FRPPDQG�FDQQRW�
EH�H[HFXWHG�

&RQWDFW�WHFKQLFDO�VXSSRUW�

5HTXHVWHG�VHFWRU�GRHV�QRW�OLH�ZLWKLQ�D�
ILOH��VHFWRU�>QXPEHU@�VHFWRU�VL]H

0DLQO\�D�SUREOHP�ZLWK�:LQGRZV�17��17�
LV�UHTXHVWLQJ�D�VHFWRU�WKDW�LV�RXWVLGH�WKH�
DUHD�RI�WKH�HPXODWHG�&'�

1R�DFWLRQ�UHTXLUHG�

(UURU�0HVVDJH &DXVH $FWLRQ
��



*'�:RUNVKRS�8VHU�*XLGH
5HVHW�HSURP�GHIDXOWV�IDLOHG 7KHUH�LV�D�KDUGZDUH�SUREOHP� &RQWDFW�WHFKQLFDO�VXSSRUW�

6&6,�(UURU $�6&6,�HUURU�KDV�EHHQ�UHSRUWHG� ,QFUHDVH�WKH�HPXODWLRQ�WLPHRXW�RQ�WKH�
+DUGZDUH�&RQILJXUDWLRQ�GLDORJ�ER[��
&KHFN�WKH�ILUPZDUH�LV�XS�WR�GDWH��XSJUDGH�
LI�QHFHVVDU\�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

6&6,�(UURU�'LVFRQQHFWLQJ�IURP�HPXODWRU 7KHUH�KDV�EHHQ�D�6&6,�HUURU�DQG�*'�
:RUNVKRS�KDV�GLVFRQQHFWHG�IURP�WKH�
HPXODWRU�

6HH�RWKHU�HUURU�PHVVDJHV�JLYHQ�E\�*'�
:RUNVKRS��5HFWLI\�WKH�SUREOHP�DQG�
UHERRW�WKH�HPXODWRU�

6&6,�(UURU�ORJJLQJ�VXVSHQGHG $Q�HUURU�RU�XQNQRZQ�FRPPDQG�KDV�EHHQ�
UHSRUWHG�RQ�WKH�6&6,�EXV�

,QFUHDVH�WKH�HPXODWLRQ�WLPHRXW�RQ�WKH�
+DUGZDUH�&RQILJXUDWLRQ�GLDORJ�ER[��
&KHFN�WKH�ILUPZDUH�LV�XS�WR�GDWH��XSJUDGH�
LI�QHFHVVDU\�DQG�UHWU\��&RQWDFW�WHFKQLFDO�
VXSSRUW�

6KDULQJ�YLRODWLRQ <RX�DUH�WU\LQJ�WR�RSHQ�D�ILOH�ZKLFK�LV�
DOUHDG\�LQ�XVH�E\�DQRWKHU�XVHU�

'R�QRW�DOORZ�ILOH�VKDULQJ�IRU�ILOHV�\RX�DUH�
FRS\LQJ�WR�WKH�HPXODWLRQ�GULYH�

7KH�HUURUV�YDOXHV�GLGQªW�PDNH�VHQVH 0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

7KH�ILOH�\RX�DUH�ORDGLQJ�ZDV�QRW�FUHDWHG�
XVLQJ�WKLV�YHUVLRQ�RI�WKH�*'�:RUNVKRS�
3UHVV�2.�WR�FRQWLQXH

7KH�*'�:RUNVKRS�VRIWZDUH�KDV�EHHQ�
XSGDWHG�VLQFH�\RX�FUHDWHG�WKLV�SURMHFW�

&OLFN�2.�DQG�VDYH�WKH�ILOH�WR�PDNH�LW�
FRPSDWLEOH�ZLWK�WKH�FXUUHQW�YHUVLRQ�

7KH�VXE�FKDQQHO�IRUPDW�UHTXHVWHG�LV�QRW�
VXSSRUWHG

7KH�DSSOLFDWLRQ�WKDW�LV�UHDGLQJ�WKH�
HPXODWHG�&'�KDV�UHTXHVWHG�VXE�FKDQQHO�
GDWD�QRW�VXSSRUWHG�E\�*'�:RUNVKRS�

1R�DFWLRQ�UHTXLUHG�

7KHUH�DUH�QR�PRUH�GLUHFWRU\�HQWULHV <RX�KDYH�WULHG�WR�PDNH�WRR�PDQ\�
GLUHFWRULHV�IRU�WKH�)LOH�$OORFDWLRQ�7DEOH�
RQ�WKH�HPXODWLRQ�GULYH�

8VH�OHVV�GLUHFWRULHV�WKDQ�WKH�PD[LPXP�
OLPLW�IRU�WKH�RSHUDWLQJ�V\VWHP�\RX�DUH�
XVLQJ�

7RR�PDQ\�HUURUV��PD[LPXP�LV���� 0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

(UURU�0HVVDJH &DXVH $FWLRQ
��



7URXEOHVKRRWLQJ�DQG�HUURU�PHVVDJHV
7RR�PDQ\�ILOHV�WR�HPXODWH�PD[LPXP�LV�
������

7KHUH�DUH�WRR�PDQ\�ILOHV�LQ�WKH�HPXODWLRQ� 5HGXFH�WKH�QXPEHU�RI�ILOHV��,I�D�ORW�RI�WKH�
ILOHV�DUH�OHVV�WKDQ����.E��XVH�WKH�6PDOO�
)LOH�$UFKLYH�RSWLRQ�DQG�UH�HPXODWH�WKH�
SURMHFW�

7RR�PDQ\�RSHQ�ILOHV 7KHUH�DUH�WRR�PDQ\�RSHQ�ILOHV�LQ�
:LQGRZV�

,QFUHDVH�WKH�QXPEHU�RI�ILOHV�:LQGRZV�
FDQ�RSHQ�LQ�&RQILJ�V\V�

7UDFN�>QXPEHU@�LV�OHVV�WKDQ���VHFRQGV 0HVVDJH�UHWXUQHG�E\�WKH�*'�:ULWH�
GXULQJ�D�ZULWH�ZKHQ�LW�GRHV�QRW�
XQGHUVWDQG�WKH�GDWD�SDVVHG�E\�WKH�
HPXODWRU�

<RX�ZLOO�QRW�VHH�WKLV�PHVVDJH�LI�\RX�KDYH�
HPXODWHG�WKH�&'�DQG�GRQH�VXFFHVVIXO�
WHVW�ZULWH�
,I�\RX�GR��UHEXLOG�WKH�SURMHFW�DQG�GR�D�WHVW�
ZULWH�EHIRUH�ZULWLQJ�WKH�&'�

8QDEOH�WR�EXLOG�UHO�WDEOH 0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH�
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

8QDEOH�WR�ILQG�DQ�HPXODWRU *'�:RUNVKRS�FDQQRW�ILQG�DQ�HPXODWRU� &KHFN�WKDW�WKH�HPXODWRU�LV�SRZHUHG�XS��
&KHFN�WKH�6&6,�FRQQHFWLRQV�WR�WKH�
HPXODWRU�DQG�WKDW�WKH�ODWHVW�$63,�
VRIWZDUH�LV�LQVWDOOHG�RQ�WKH�GHYHORSPHQW�
FRPSXWHU�

8QDEOH�WR�ORDG�WRROEDU�LQIRUPDWLRQ�IURP�
�,1,�ILOH�XVLQJ�GHIDXOWV

7KH�,1,�ILOH�FRQWDLQLQJ�WKH�WRROEDU�
VHWWLQJV�FDQQRW�EH�IRXQG�RU�UHDG�DQG�
GHIDXOW�VHWWLQJ�ZLOO�EH�XVHG�

8SGDWH�WKH�*'�:RUNVKRS�VRIWZDUH�DQG�
ILUPZDUH�DQG�VHW�XS�\RXU�WRROEDUV�DJDLQ�

8QDEOH�WR�RSHQ�>ILOH@�IRU�UHDGLQJ *'�:RUNVKRS�FDQQRW�DFFHVV�WKH�ILOH�RQ�
WKH�GHYHORSPHQW�FRPSXWHU�IRU�UHDGLQJ�

0DNH�VXUH�WKDW�WKH�ILOH�LV�QRW�UHDG�RQO\�
DQG�WKDW�*'�:RUNVKRS�FDQ�VHH�WKH�KDUG�
GULYH�

(UURU�0HVVDJH &DXVH $FWLRQ
��



*'�:RUNVKRS�8VHU�*XLGH
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7KHVH�DUH�GLVSOD\HG�LQ�WKH�ORJ�DQG�
LQGLFDWH�WKH�FDWHJRU\�WKDW�WKH�ORJ�
PHVVDJH�EHORQJV�WR�

$FWLRQ�UHTXLUHG�GHSHQGV�RQ�WKH�PHVVDJH�
LQ�WKH�ORJ�

8QNQRZQ���>GULYH�OHWWHU@ 7KH�SDUWLWLRQ�RU�GULYH�LV�QRW�UHFRJQLVHG�E\�
*'�:RUNVKRS�

5H�IRUPDW�WKH�SDUWLWLRQ�RU�GULYH�ZLWK�D�
YDOLG�ILOH�IRUPDW�

8QNQRZQ�&'5�6WDWXV�>VWDWXV@ *'�:RUNVKRS�GRHV�QRW�XQGHUVWDQG�WKH�
VWDWXV�EHLQJ�UHSRUWHG�E\�WKH�&'�5�

&KHFN�WKH�&'�5�LV�FRPSDWLEOH�ZLWK�*'�
:RUNVKRS��&KHFN�WKH�FXUUHQW�VRIWZDUH�
DQG�ILUPZDUH�YHUVLRQV�RI�WKH�HPXODWRU�
DQG�WKH�&'�5�DQG�XSJUDGH�LI�QHFHVVDU\��
&RQWDFW�WHFKQLFDO�VXSSRUW�

8QNQRZQ�HQWU\�>HUURU�FRGH@ 7KH�HPXODWRU�GRHV�QRW�XQGHUVWDQG�
:LQGRZV�FRPPDQGV�RU�*'�:RUNVKRS�
GRHV�QRW�XQGHUVWDQG�WKH�HPXODWRU�
ILUPZDUH�

&KHFN�WKH�VRIWZDUH�DQG�ILUPZDUH�
YHUVLRQV�DQG�XSJUDGH�LI�QHFHVVDU\��
&RQWDFW�WHFKQLFDO�VXSSRUW�

8QNQRZQ�(UURU���>HUURU�FRGH@ $Q�XQNQRZQ�6&6,�HUURU�KDV�EHHQ�
UHSRUWHG�

&RQWDFW�WHFKQLFDO�VXSSRUW�

8QNQRZQ�HUURU�>HUURU�FRGH@ 7KHUH�LV�DQ�XQNQRZQ�HUURU�RQ�WKH�
HPXODWLRQ�GULYH�EXV�

5HERRW�WKH�HPXODWRU�DQG�UHWU\�
&RQWDFW�WHFKQLFDO�VXSSRUW�

8QNQRZQ�(UURU�6HVVLRQ�>QXPEHU@�7UDFN�
>QXPEHU@�6WDWXV�>HUURU�FRGH@�&RPPDQG�
6WDWXV�>HUURU�FRGH@�.H\�>HUURU�FRGH@�&RGH�
>HUURU�FRGH@�4XDOLILHU�>HUURU�FRGH@

0HVVDJH�UHWXUQHG�E\�WKH�*'�:ULWH�
GXULQJ�D�ZULWH�ZKHQ�LW�GRHV�QRW�
XQGHUVWDQG�WKH�GDWD�SDVVHG�E\�WKH�
HPXODWRU�

<RX�ZLOO�QRW�VHH�WKLV�PHVVDJH�LI�\RX�KDYH�
HPXODWHG�WKH�&'�DQG�GRQH�VXFFHVVIXO�
WHVW�ZULWH�
,I�\RX�GR��UHEXLOG�WKH�SURMHFW�DQG�GR�D�WHVW�
ZULWH�EHIRUH�ZULWLQJ�WKH�&'�

(UURU�0HVVDJH &DXVH $FWLRQ
��



7URXEOHVKRRWLQJ�DQG�HUURU�PHVVDJHV
8QNQRZQ�ILOH�V\VWHP�W\SH�>ILOH�V\VWHP@ 0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

8QNQRZQ�VHVVLRQ�PDUNHU�>VHVVLRQ�FRGH@ 0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

8QNQRZQ�WUDFN�W\SH�RQ�WUDFN�>QXPEHU@�
W\SH�>WUDFN�W\SH@

0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

8QUHFRJQLVHG�PHGLD�GHVFULSWRU�E\WH�
>GHYLFH�W\SH@

7KLV�RFFXUV�LI�\RX�KDYH�VZDSSHG�WKH�
HPXODWLRQ�GULYH�IRU�RQH�ZKLFK�LV�QRW�
IRUPDWWHG�FRUUHFWO\�RU�QRW�VXSSRUWHG�

0DNH�VXUH�WKDW�WKH�GULYH�LV�IRUPDWWHG�
ZLWK�D�VXSSRUWHG�RSHUDWLRQ�V\VWHP�

8QVXSSRUWHG�GLVN�VHFWRU�VL]H�RI�� 7KH�VHFWRU�VL]H�RQ�WKH�HPXODWLRQ�GULYH�LV�
QRW�VXSSRUWHG�

5HIRUPDW�WKH�HPXODWLRQ�GULYH�ZLWK�D�
VHFWRU�VL]H�RI�����E\WHV�

9HUVLRQ�QXPEHU�PLVPDWFK�RQ�+&'�ILOH�
DQG�)LUPZDUH

0HVVDJH�UHWXUQHG�ZKHQ�WKH�HPXODWRU�GLG�
QRW�XQGHUVWDQG�SDUW�RU�DOO�RI�WKH��+&'�ILOH�
SDVVHG�WR�LW�E\�*'�:RUNVKRS�

&KHFN�WKH�HPXODWRU�ILUPZDUH�DQG�
VRIWZDUH�YHUVLRQV�DQG�XSGDWH�LI�
QHFHVVDU\�DQG�UHWU\�
3UHVV�)���&KHFN�)LOH�9HUVLRQV��DQG�XSGDWH�
WKH�ILOHV�LQ�WKH�SURMHFW�DQG�UH�HPXODWH��
5HERRW�WKH�HPXODWRU�DQG�UHWU\�
'R�D�6FDQGLVN�RQ�WKH�HPXODWLRQ�GULYH�WR�
FKHFN�IRU�GLVN�HUURUV�
&RQWDFW�WHFKQLFDO�VXSSRUW�

:RUNVKRS�ZDV�XQDEOH�WR�GHWHUPLQH�\RXU�
HPXODWLRQ�FRQILJXUDWLRQ�\RX�ZLOO�EH�WDNHQ�
WR�WKH�FRQILJXUDWLRQ�VFUHHQ

<RX�KDYH�PXOWLSOH�HPXODWRUV�RU�
UHPRYDEOH�GULYHV�FRQQHFWHG�WR�WKH�VDPH�
6&6,�EXV�RU�VRPH�RI�WKH�GHYLFHV�DUH�QRW�
UHFRJQLVHG�

$VVLJQ�GULYH�OHWWHUV�WR�GHYLFHV�LQ�WKH�
&RQILJXUH�'ULYH�/HWWHUV�GLDORJ�ER[�

(UURU�0HVVDJH &DXVH $FWLRQ
��



$SSHQGL[�$
:RUNLQJ�ZLWK�&'�&UDIW
*'�:RUNVKRS�IXOO\�VXSSRUW�VFULSWV�ZULWWHQ�IRU�&'�&UDIW�

/RDGLQJ�D�&5,�VFULSW�LQWR�*'�:RUNVKRS�

�� 2Q�WKH�)LOH�PHQX�VHOHFW�/RDG�&5,�6FULSW����

�� %URZVH�IRU�WKH�VFULSW�\RX�ZDQW�WR�RSHQ�DQG�FOLFN�2SHQ�

*'�:RUNVKRS�UHDGV�WKH�VFULSW�DQG�ORDGV�WKH�GDWD�ILOHV�UHIHUHQFHG�LQWR�D�SURMHFW��
7KH�ILOHV�UHIHUHQFHG�LQ�WKH�VFULSW�PXVW�UHVLGH�LQ�WKH�VDPH�UHODWLYH�GLUHFWRU\�DV�
WKH�VFULSW��LI�QRW��WKH�VFULSW�PXVW�LQFOXGH�IXOO�SDWKV�WR�DOO�WKH�GDWD�ILOHV�

(GLWLQJ�DQG�HPXODWLQJ�D�&5,�VFULSW�LQ�*'�:RUNVKRS�

2QFH�WKH�SURMHFW�KDV�EHHQ�EXLOW�IURP�WKH�VFULSW��\RX�FDQ�HGLW�LW�DQG�HPXODWH�LQ�WKH�QRUPDO�
ZD\�XQWLO�\RX�DUH�KDSS\�ZLWK�WKH�UHVXOWV�

127(� 7KH�GDWD�ILOHV�DUH�SODFH�LQ�WKH�SURMHFW�LQ�*'�:RUNVKRS�LQ�WKH�RUGHU�WKDW�WKH\�DUH�UHIHUHQFHG�

LQ�WKH�VFULSW��,I�D�ILOH�QHHGV�WR�EH�SODFHG�RQ�WKH�*'�DW�D�SDUWLFXODU�VWDUW�WLPH��VXFK�DV�WKH�

�67B5($'�%,1��\RX�PXVW�SRVLWLRQ�LW�PDQXDOO\�E\�FUHDWLQJ�D�SDGGLQJ�WUDFN�RU�XVLQJ�/LVW�9LHZ�LQ�*'�

:RUNVKRS�

:ULWLQJ�&5,�VFULSWV�IURP�*'�:RUNVKRS

7R�VDYH�D�SURMHFW�DV�D�VFULSW�
���



$SSHQGL[�$�:RUNLQJ�ZLWK�&'�&UDIW
�� 6HOHFW�6DYH�&5,�6FULSW����IURP�WKH�ILOH�PHQX�

�� %URZVH�IRU�WKH�ORFDWLRQ�ZKHUH�\RX�ZDQW�WR�VDYH�WKH�&5,�VFULSW�DQG�FOLFN�6DYH�

7KH�SURMHFW�LV�ZULWWHQ�DV�D�&5,�VFULSW�WR�WKH�ORFDWLRQ�\RX�FKRVH�

127(� 7KH�SRVLWLRQDO�LQIRUPDWLRQ�RI�LQGLYLGXDO�GDWD�ILOHV�LV�QRW�ZULWWHQ�LQ�WKH�VFULSW�E\�*'�

:RUNVKRS��MXVW�WKH�RUGHU�RI�WKH�ILOHV��7KLV�LV�EHFDXVH�*'�:RUNVKRS�DQG�&'�&UDIW�KDQGOH�WKH�9'6�

LQIRUPDWLRQ�GLIIHUHQWO\��,I�D�ILOH�QHHGV�WR�EH�SODFHG�RQ�WKH�*'�DW�D�SDUWLFXODU�VWDUW�WLPH��VXFK�DV�WKH�

�67B5($'�%,1��\RX�PXVW�HGLW�WKH�VFULSW�DIWHU�\RX�KDYH�VDYHG�LW�

127(� �6RPH�VHWWLQJV�\RX�FDQ�PDNH�LQ�*'�:RUNVKRS�DUH�QRW�VXSSRUWHG�E\�&'�&UDIW��DQ\WKLQJ�WKDW�

LV�QRW�VXSSRUWHG�E\�&'�&UDIW�LV�LJQRUHG�ZKHQ�\RX�VDYH�D�SURMHFW�DV�D�&5,�VFULSW�
��



$SSHQGL[�%
-6FULSW�DQG�9%6FULSW
:ULWLQJ�VFULSWV�WR�DXWRPDWH�WDVNV

:RUNVKRS·V�VFULSW�FRPPDQGV�OHW�\RX�UXQ�0LFURVRIW�U��-6FULSW�WP��DQG�9%6FULSW�PDFUR�
VFULSWV�WR�DXWRPDWH�URXWLQH�WDVNV��:RUNVKRS·V�VFULSW�FRPPDQGV�DUH�OLVWHG�EHORZ��<RX�FDQ�
XVH�WKH�IXQFWLRQV�DYDLODEOH�LQ�HLWKHU�-6FULSW�RU�9%6FULSW�WR�DGG�FRPPDQGV�RI�\RXU�RZQ�

)RU�GHWDLOV�DERXW�XVLQJ�-6FULSW�DQG�9%6FULSW�FRQQHFW�WR�WKH�VFULSWLQJ�DUHD�RQ�WKH�0LFURVRIW�
'HYHORSHU�1HWZRUN�DW��KWWS���PVGQ�PLFURVRIW�FRP�VFULSWLQJ

*'�:RUNVKRSªV�VFULSWLQJ�FRPPDQGV

*HW)LUPZDUH9HUVLRQ

*HW6RIWZDUH9HUVLRQ

*HW(PXODWRU&RXQW

6HOHFW(PXODWRU

2SHQ'RRU

'RRU,V2SHQ

&ORVH'RRU

/RDG3URMHFW

/RDG6FULSW

6DYH6FULSW

&ORVH3URMHFW
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
&ORVH:RUNVKRS

0LQLPL]H:RUNVKRS

5HVWRUH:RUNVKRS

:ULWH0HVVDJH

8SGDWH)LOHV7R(PXODWRU

6HW)LOWHU

*HW&XUUHQW(PXODWLRQ

6ZLWFK,V(PXODWRU

6ZLWFK7R(PXODWRU

*HW$XWR(PXODWLRQ)ODJ

6HW$XWR(PXODWLRQ)ODJ

,V:DUQLQJV2Q

(PXODWLRQ:DUQLQJV

&OHDU/RJ

6DYH/RJ

/RJ7R)LOH

6WRS)LOH/RJJLQJ

,V&'5$WWDFKHG

6HW:ULWH6SHHG

6HOHFW'LVF

7HVW:ULWH

:ULWH'LVF
��



*'�:RUNVKRS�8VHU�*XLGH
YRLG�2SHQ'RRU��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

2SHQV�WKH�HPXODWRU�GRRU�DQG�VWRSV�WKH�FXUUHQW�HPXODWLRQ�

([DPSOH

-DYD�6FULSW�([DPSOH

OpenDoor ();

9LVXDO�%$6,&�6FULSW�([DPSOH

OpenDoor ()

6HH�DOVR�

&ORVH'RRU

,V'RRU2SHQ

6ZLWFK,V(PXODWRU

6ZLWFK7R(PXODWRU
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�&ORVH'RRU��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�LI�WKH�GRRU�KDV�EHHQ�FORVHG��RWKHUZLVH�]HUR�

3DUDPHWHUV

1�$

5HPDUNV

'RRU�FORVH�FDQ�IDLO�IRU�D�YDULHW\�RI�UHDVRQV��WKH�PDLQ�RQH�EHLQJ�QR�SURMHFW�KDV�EHHQ�ORDGHG�

([DPSOH

-DYD�6FULSW�([DPSOH

LoadProject (“C:\\TEST.CPJ”);
CloseDoor ();

9LVXDO�%$6,&�6FULSW�([DPSOH

LoadProject (“C:\TEST.CPJ”)
CloseDoor ()

6HH�DOVR�

2SHQ'RRU

'RRU,V2SHQ
��



*'�:RUNVKRS�8VHU�*XLGH
YRLG�:ULWH0HVVDJH��/3&7675�VWU0HVVDJH�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

VWU0HVVDJH

0HVVDJH�VWULQJ�WR�EH�GLVSOD\HG�LQ�:RUNVKRS·V�ORJ�

5HPDUNV

$OORZV�GLUHFW�WH[W�PHVVDJLQJ�LQWR�:RUNVKRS�ORJ�UHJLRQ��DQ\�WH[W�GLVSOD\HG�LV�DOVR�VDYHG�
ZKHQ�ORJJLQJ�LV�VDYHG�

([DPSOH

-DYD�6FULSW�([DPSOH

WriteMessage (“Workshop Version “ + GetSoftwareVersion ());

9LVXDO�%$6,&�6FULSW�([DPSOH

WriteMessage (“Workshop Version “ & GetSoftwareVersion ())

6HH�DOVR�

&OHDU/RJ

6DYH/RJ

/RJ7R)LOH

6WRS)LOH/RJJLQJ
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�/RDG3URMHFW��/3&675�VWU)LOH1DPH�

5HWXUQ�9DOXH

1RQ]HUR�LI�WKH�SURMHFW�ZDV�VXFFHVVIXOO\�ORDGHG��RU�]HUR�LI�WKH�SURMHFW�ZDV�QRW�ORDGHG�

3DUDPHWHUV

VU)LOH1DPH

1DPH�RI�SURMHFW���&3-��ILOH�WR�ORDG

5HPDUNV

/RDGV�D�SURMHFW�LQWR�:RUNVKRS�DQG�VHWV�LW�WR�EH�WKH�FXUUHQWO\�DFWLYH�SURMHFW��0XOWLSOH�
SURMHFWV�FDQ�EH�ORDGHG��WKH�ODVW�SURMHFW�WR�EH�ORDGHG�LV�VHW�WR�EH�WKH�DFWLYH�SURMHFW�

([DPSOH

-DYD�6FULSW�([DPSOH

LoadProject (“C:\\TEST.CPJ”);

9LVXDO�%$6,&�6FULSW�([DPSOH

LoadProject (“C:\TEST.CPJ”)

6HH�DOVR�

/RDG6FULSW

6DYH6FULSW
��



*'�:RUNVKRS�8VHU�*XLGH
%22/�/RDG6FULSW��/3&7675�VWU)LOH1DPH�

5HWXUQ�9DOXH

1RQ]HUR�LI�WKH�VFULSW�ZDV�VXFFHVVIXOO\�ORDGHG��RU�]HUR�LI�WKH�VFULSW�ZDV�QRW�ORDGHG�

3DUDPHWHUV

VWU)LOH1DPH

1DPH�RI�&5,�VFULSW���6&5��WR�ORDG�

5HPDUNV

/RDG6FULSW�SDUVHV�&5,�VFULSWV�WR�SURGXFH�D�ZRUNDEOH�SURMHFW��LW�LV�QRW�LQWHQGHG�WR�ORDG�-DYD�
9LVXDO�%$6,&�VFULSWV�

([DPSOH

-DYD�6FULSW�([DPSOH

LoadScript (“C:\\TEST.SCR”);

9LVXDO�%$6,&�6FULSW�([DPSOH

LoadScript (“C:\TEST.SCR”)

6HH�DOVR�

/RDG3URMHFW

6DYH6FULSW
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�6DYH6FULSW��/3&7675�VWU)LOH1DPH�

5HWXUQ�9DOXH

1RQ]HUR�LI�WKH�VFULSW�ZDV�VXFFHVVIXOO\�VDYHG��RU�]HUR�LI�WKH�VFULSW�ZDV�QRW�VDYHG�

3DUDPHWHUV

VWU)LOH1DPH

1DPH�RI�&5,�6FULSW���6&5��ILOH�WR�VDYH�

5HPDUNV

6DYH6FULSW�FUHDWHV�D�&5,�VFULSW��WKLV�VFULSW�FDQ�EH�EXLOW�XVLQJ�&'&5$)7�EXLOG�XWLOLWLHV��
KRZHYHU��\RXU�ILOHV�ZLOO�SUREDEO\�KDYH�FKDQJHG�SRVLWLRQ��VR�\RX�PD\�QHHG�WR�KDQG�HGLW�WKH�
VFULSWV�

([DPSOH

-DYD�6FULSW�([DPSOH

SaveScript (“C:\\TEST.SCR”);

9LVXDO�%$6,&�6FULSW�([DPSOH

SaveScript (“C:\TEST.SCR)

6HH�DOVR�

/RDG6FULSW

/RDG3URMHFW
��



*'�:RUNVKRS�8VHU�*XLGH
YRLG�8SGDWH)LOHV7R(PXODWRU��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

$OO�ILOHV�LQ�WKH�FXUUHQWO\�VHOHFWHG�SURMHFW�DUH�XSGDWHG�WR�WKH�HPXODWLRQ�GLVN��7KH�ILOH�FKHFN�LV�
SDVVHG�WKURXJK�WKH�GHIDXOW�ILOWHU�ZKLFK�LV�
�
�LI�QR�ILOWHU�LV�VHW��:KHQ�D�ILOWHU�LV�VHW�LQ�
:RUNVKRS��LW�EHFRPHV�WKH�GHIDXOW�ILOWHU��DQG�LW�LV�DSSOLHG�XQOHVV�\RX�VSHFLI\�D�GLIIHUHQW�ILOWHU�
XVLQJ�WKH�6HW)LOWHU�FRPPDQG��

([DPSOH

-DYD�6FULSW�([DPSOH

UpdateFilesToEmulator ();

9LVXDO�%$6,&�6FULSW�([DPSOH

UpdateFilesToEmulator ()

6HH�DOVR�

6HW)LOWHU
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
YRLG�6HW)LOWHU��/3&7675�VWU)LOWHU�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

VWU)LOWHU

)LOWHU�\RX�ZLVK�WR�DSSO\�

5HPDUNV

)LOWHUV�DUH�XVHG�WR�UHGXFH�WKH�WLPH�WDNHQ�RQ�FKHFN�ILOH�YHUVLRQV�RU�RQ�
8SGDWH)LOHV7R(PXODWRU����E\�FKHFNLQJ�RQO\�WKRVH�ILOHV�VSHFLILHG�E\�WKH�ILOWHU�

([DPSOH

-DYD�6FULSW�([DPSOH

SetFilter (“*.PVR;A*.BIN”);

9LVXDO�%$6,&�6FULSW�([DPSOH

SetFilter (“*.PVR;A*.BIN”)

6HH�DOVR�

8SGDWH)LOHV7R(PXODWRU
��



*'�:RUNVKRS�8VHU�*XLGH
/3&7675�*HW&XUUHQW(PXODWLRQ��YRLG�

5HWXUQ�9DOXH

1DPH�RI�FXUUHQWO\�HPXODWLQJ�SURMHFW�

3DUDPHWHUV

1�$

5HPDUNV

,I�WKHUH�LV�QR�SURMHFW�FXUUHQWO\�HPXODWLQJ�DQ�HPSW\�VWULQJ�LV�UHWXUQHG�

([DPSOH

-DYD�6FULSW�([DPSOH

WriteMessage (“Current Emulation “ + GetCurrentEmulation ());

9LVXDO�%$6,&�6FULSW�([DPSOH

WriteMessage (“Current Emulation “ & GetCurrentEmulation ());

6HH�DOVR�

2SHQ'RRU

&ORVH'RRU
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�'RRU,V2SHQ��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�LI�WKH�GRRU�LV�RSHQ�

3DUDPHWHUV

1�$

5HPDUNV

8VHG�WR�GHWHUPLQH�WKH�VWDWXV�RI�WKH�HPXODWLRQ�GRRU�

([DPSOH

-DYD�6FULSW�([DPSOH

if (DoorIsOpen ())
WriteMessage (“Door Is Open”);

else
WriteMessage (“Door Is Closed”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If DoorIsOpen () Then
WriteMessage (“Door Is Open”)

Else
WriteMessage (“Door Is Closed”)

End If

6HH�DOVR�

2SHQ'RRU

&ORVH'RRU
��



*'�:RUNVKRS�8VHU�*XLGH
%22/�6ZLWFK,V(PXODWRU��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�LI�WKH�VZLWFK�LV�VHW�WR�HPXODWRU��RWKHUZLVH�VZLWFK�LV�DFWXDO�*'�PHFKDQLVP�

3DUDPHWHUV

1�$

5HPDUNV

5HWXUQV�WKH�VWDWH�RI�HPXODWLRQ�VZLWFK�

([DPSOH

-DYD�6FULSW�([DPSOH

if (SwitchIsEmulator())
WriteMessage (“Switch is emulator”);

else
WriteMessage (“Switch is real mechanism”);

9LVXDO�%$6,&�6FULSW

If SwitchIsEmulator () Then
WriteMessage (“Switch is emulator”)

Else
WriteMessage (“Switch is real mechanism”)

End If

6HH�DOVR�

6ZLWFK7R(PXODWRU
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
YRLG�6ZLWFK7R(PXODWRU��%22/�I6ZLWFK�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

I6ZLWFK

1RQ]HUR�VZLWFKHV�WR�HPXODWRU��]HUR�VZLWFKHV�WR�UHDO�*'�GULYH�

5HPDUNV

<RX�PXVW�ILUVW�RSHQ�WKH�GRRU�EHIRUH�SHUIRUPLQJ�D�VZLWFK�FKDQJH�

([DPSOH

-DYD�6FULSW�([DPSOH

SwitchToEmulator (1);

9LVXDO�%$6,&�6FULSW�([DPSOH

SwitchToEmulator (1)

6HH�DOVR�

6ZLWFK,V(PXODWRU

2SHQ'RRU
��



*'�:RUNVKRS�8VHU�*XLGH
YRLG�&OHDU/RJ��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

&OHDUV�DOO�FXUUHQW�WH[W�IURP�WKH�ORJ�ZLQGRZ�

([DPSOH

-DYD�6FULSW�([DPSOH

ClearLog ();

9LVXDO�%$6,&�6FULSW�([DPSOH

ClearLog ()

6HH�DOVR�

6DYH/RJ

/RJ7R)LOH

6WRS)LOH/RJJLQJ
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�6DYH/RJ��/3&7675�VWU)LOH1DPH�

5HWXUQ�9DOXH

1RQ]HUR�LI�ORJ�LV�VDYHG�VXFFHVVIXOO\��]HUR�LI�WKH�ORJ�LV�QRW�VDYHG�

3DUDPHWHUV

VWU)LOH1DPH

1DPH�RI�ILOH�WR�VDYH�WKH�ORJ�WH[W�LQ�

5HPDUNV

6DYHV�FXUUHQW�ORJ�WH[W�

([DPSOH

-DYD�6FULSW�([DPSOH

if (SaveLog (“C:\\TEST.LOG”))
WriteMessage (“Log Saved”);

else
WriteMessage (“Failed To Save Log”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If SaveLog (“C:\TEST.LOG”) Then
WriteMessage (“Log Saved”)

Else
WriteMessage (“Failed To Save Log”)

End If

6HH�DOVR�

&OHDU/RJ

/RJ7R)LOH

6WRS)LOH/RJJLQJ
��



*'�:RUNVKRS�8VHU�*XLGH
%22/�/RJ7R)LOH��/3&7675�VWU)LOH1DPH�

5HWXUQ�9DOXH

1RQ]HUR�LI�ORJ�LV�VDYHG�VXFFHVVIXOO\��]HUR�LI�WKH�ORJ�LV�QRW�VDYHG�

3DUDPHWHUV

VWU)LOH1DPH

1DPH�RI�ILOH�WR�VDYH�WKH�ORJ�WH[W�LQ�

5HPDUNV

&XUUHQW�WH[W�LQ�WKH�ORJ�ZLQGRZ�LV�VDYHG�DQG�DQ\�QHZ�ORJJLQJ�LQIRUPDWLRQ�LV�DOVR�VDYHG�XQWLO�
\RX�HLWKHU�TXLW�:RUNVKRS�RU�LVVXH�D�6WRS)LOH/RJJLQJ����FDOO�

([DPSOH

-DYD�6FULSW�([DPSOH

if (LogToFile (“C:\\TEST.LOG”))
WriteMessage (“Logging Started”);

else
WriteMessage (“Failed To Start Logging”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If LogToFile (“C:\TEST.LOG”) Then
WriteMessage (“Logging Started “)

Else
WriteMessage (“Failed to Start Logging”)

End If

6HH�DOVR

&OHDU/RJ

/RJ7R)LOH

6WRS)LOH/RJJLQJ
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
YRLG�6WRS)LOH/RJJLQJ��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

6WRSV�ORJJLQJ�WR�D�ILOH�DQG�FORVHV�WKH�RSHQ�ILOH�KDQGOH�

([DPSOH

-DYD�6FULSW�([DPSOH

StopFileLogging ();

9LVXDO�%$6,&�6FULSW�([DPSOH

StopFileLogging ()

6HH�DOVR�

6DYH/RJ

/RJ7R)LOH
��



*'�:RUNVKRS�8VHU�*XLGH
YRLG�0LQLPL]H:RUNVKRS��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

0LQLPL]HV�:RUNVKRS��,I�\RX�PLQLPL]H�:RUNVKRS�DV�WKH�ILUVW�FDOO�LQ�\RXU�VFULSW��ZKHQ�\RX�
UHVWRUH�:RUNVKRS��\RXU�WRROEDUV�ZLOO�QRW�EH�LQ�WKHLU�RULJLQDO�SRVLWLRQ�EHFDXVH�WKH\�ZHUH�
GUDZQ�ZKLOVW�PLQLPL]HG�

([DPSOH

-DYD�6FULSW�([DPSOH

MinimizeWorkshop ();

9LVXDO�%$6,&�6FULSW�([DPSOH

MinimizeWorkshop ()

6HH�DOVR�

5HVWRUH:RUNVKRS
��



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
YRLG�5HVWRUH:RUNVKRS��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

&DXVHV�:RUNVKRS�WR�UHVWRUH�WR�WKH�VWDWH�LW�ZDV�LQ�EHIRUH�LW�ZDV�PLQLPL]HG��,I�\RX�PLQLPL]H�
:RUNVKRS�DV�WKH�ILUVW�FDOO�LQ�\RXU�VFULSW��ZKHQ�\RX�UHVWRUH�:RUNVKRS��\RXU�WRROEDUV�ZLOO�QRW�
EH�LQ�WKHLU�RULJLQDO�SRVLWLRQ�EHFDXVH�WKH\�ZHUH�GUDZQ�ZKLOVW�PLQLPL]HG�

([DPSOH

-DYD�6FULSW�([DPSOH

RestoreWorkshop ();

9LVXDO�%$6,&�6FULSW�([DPSOH

RestoreWorkshop ()

6HH�DOVR�

0LQLPL]H:RUNVKRS
���



*'�:RUNVKRS�8VHU�*XLGH
YRLG�&ORVH:RUNVKRS��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

&ORVHV�:RUNVKRS�

([DPSOH

-DYD�6FULSW�([DPSOH

CloseWorkshop ();

9LVXDO�%$6,&�6FULSW�([DPSOH

CloseWorkshop ()

6HH�DOVR�

&ORVH3URMHFW
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
YRLG�&ORVH3URMHFW��YRLG�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

1�$

5HPDUNV

&ORVHV�WKH�FXUUHQW�SURMHFW��WKLV�DOORZV�\RX�WR�ORDG�DQRWKHU�SURMHFW�LQWR�WKH�ZRUNVSDFH�

([DPSOH

-DYD�6FULSW�([DPSOH

CloseProject ();

9LVXDO�%$6,&�6FULSW�([DPSOH

CloseProject ()

6HH�DOVR�

&ORVH:RUNVKRS
���



*'�:RUNVKRS�8VHU�*XLGH
%22/�*HW$XWR(PXODWLRQ)ODJ��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�LI�DXWR�HPXODWLRQ�LV�RQ��]HUR�LI�DXWR�HPXODWLRQ�LV�RII�

3DUDPHWHUV

1�$

5HPDUNV

:KHQ�DXWR�HPXODWLRQ�LV�VHW��WKH�HPXODWRU�ZLOO�DXWRPDWLFDOO\�HPXODWH�WKH�ODVW�SURMHFW�ZKHQ�
LW�LV�SRZHUHG�XS�

([DPSOH

-DYD�6FULSW�([DPSOH

if (GetAutoEmulationFlag ())
WriteMessage (“Auto Emulate Set”);

else
WriteMessage (“Auto Emulate Not Set”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If GetAutoEmulationFlag () Then
WriteMessage (“Auto Emulate Set”)

Else
WriteMessage (“Auto Emulate Not Set “)

End If

6HH�DOVR�

6HW$XWR(PXODWLRQ)ODJ
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�6HW$XWR(PXODWLRQ)ODJ��%22/�I$XWR(PXODWH�

5HWXUQ�9DOXH

1RQ]HUR�LI�DXWR�HPXODWLRQ�KDV�VXFFHHGHG��]HUR�IRU�IDLOXUH�

3DUDPHWHUV

1RQ]HUR�WR�DXWR�HPXODWH�RQ�ERRW��]HUR�WR�FOHDU�DXWR�HPXODWLRQ�

5HPDUNV

:KHQ�DXWR�HPXODWLRQ�LV�VHW�WKH�HPXODWRU�ZLOO�DXWRPDWLFDOO\�HPXODWH�WKH�ODVW�SURMHFW�ZKHQ�
LW·V�SRZHUHG�XS�

([DPSOH

-DYD�6FULSW�([DPSOH

if (SetAutoEmulationFlag (1))
WriteMessage (“Auto Emulate Set”);

else
WriteMessage (“Auto Emulate Not Set”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If SetAutoEmulationFlag (1) Then
WriteMessage (“Auto Emulate Set”)

Else
WriteMessage (“Auto Emulate Not Set “)

End If

6HH�DOVR�

*HW$XWR(PXODWLRQ)ODJ
���



*'�:RUNVKRS�8VHU�*XLGH
/3&7675�*HW)LUPZDUH9HUVLRQ��YRLG�

5HWXUQ�9DOXH

&XUUHQW�YHUVLRQ�RI�ILUPZDUH�

3DUDPHWHUV

1�$

5HPDUNV

5HWXUQV�WKH�FXUUHQW�YHUVLRQ�DQG�EXLOG�GDWH�RI�WKH�ILUPZDUH�UXQQLQJ�RQ�WKH�HPXODWRU�

([DPSOH

-DYD�6FULSW�([DPSOH

WriteMessage (“Current Emulation “ + GetFirmwareVersion ());

9LVXDO�%$6,&�6FULSW�([DPSOH

WriteMessage (“Current Emulation “ & GetFirmwareVersion ());

6HH�DOVR

*HW6RIWZDUH9HUVLRQ
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
/3&7675�*HW6RIWZDUH9HUVLRQ��YRLG�

5HWXUQ�9DOXH

&XUUHQW�YHUVLRQ�RI�VRIWZDUH�

3DUDPHWHUV

1�$

5HPDUNV

5HWXUQV�WKH�FXUUHQW�YHUVLRQ�RI�:RUNVKRS�

([DPSOH

-DYD�6FULSW�([DPSOH

WriteMessage (“Current Emulation “ + GetSoftwareVersion ());

9LVXDO�%$6,&�6FULSW�([DPSOH

WriteMessage (“Current Emulation “ & GetSoftwareVersion ());

6HH�DOVR�

*HW)LUPZDUH9HUVLRQ
���



*'�:RUNVKRS�8VHU�*XLGH
YRLG�(PXODWLRQ:DUQLQJV��%22/�I:DUQLQJV�

5HWXUQ�9DOXH

1�$

3DUDPHWHUV

I:DUQLQJ

1RQ]HUR�VZLWFKHV�ZDUQLQJV�RQ��]HUR�VZLWFKHV�ZDUQLQJV�RII�

5HPDUNV

7KLV�UHIHUV�WR�WKH�ZDUQLQJV�JLYHQ�LQ�WKH�ORJ�DIWHU�WKH�FORVH�GRRU�FRPPDQG��VXFK�DV�´7UDFN���
GRHV�QRW�FRQWDLQ���VHFRQGV�RI�GDWDµ��,I�ZDUQLQJV�DUH�RQ��\RX�FDQ�RQO\�HPXODWH�EXUQ�D�YDOLG�
*'�LI�WKH\�DUH�RII�\RX�FDQ�HPXODWH�EXUQ�DQ\WKLQJ�

([DPSOH

-DYD�6FULSW�([DPSOH

EmulationWarnings (1);

9LVXDO�%$6,&�6FULSW�([DPSOH

EmulationWarnings (1)

6HH�DOVR�

&ORVH'RRU

7HVW:ULWH

:ULWH'LVF
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�,V&'5$WWDFKHG��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�LI�D�*'�:ULWHU�LV�DWWDFKHG�WR�WKH�*'�ZULWHU�EXV�RI�WKH�HPXODWRU��]HUR�LI�WKHUH�LV�QR�
*'�:ULWHU�SUHVHQW�

3DUDPHWHUV

1�$

5HPDUNV

5HWXUQV�]HUR�LI�D�*'�:ULWHU�LV�DWWDFKHG�EXW�QRW�FRPPXQLFDWLQJ�ZLWK�WKH�HPXODWRU�

([DPSOH

-DYD�6FULSW�([DPSOH

if (IsCDRAttached ())
WriteMessage (“Burner Found”);

else
WriteMessage (“Burner Not Found”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If IsCDRAttached () Then
WriteMessage (“Burner Found”)

Else
WriteMessage (“Burner Not Found”)

(QG�,I

6HH�DOVR�

6HW:ULWH6SHHG

7HVW:ULWH

:ULWH'LVF
���



*'�:RUNVKRS�8VHU�*XLGH
%22/�6HW:ULWH6SHHG��VKRUW�V6SHHG�

5HWXUQ�9DOXH

1RQ]HUR�LI�VSHHG�LV�VHW�VXFFHVVIXOO\��]HUR�LI�VSHHG�LV�QRW�VHW�

3DUDPHWHUV

V6SHHG

6SHHG�RI�EXUQLQJ�� �;��� �;���

5HPDUNV

6HWV�VSHHG�IRU�7HVW:ULWH�:ULWH'LVF

([DPSOH

-DYD�6FULSW�([DPSOH

if (SetWriteSpeed (4))
WriteMessage (“Burn Speed Set to 4”);

else
WriteMessage (“Failed to set burn speed”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If SetWriteSpeed  (4) Then
WriteMessage (“Burn Speed Set to 4”)

Else
WriteMessage (“Failed to set burn speed “)

End If

6HH�DOVR�

7HVW:ULWH

:ULWH'LVF
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�6HOHFW'LVF��VKRUW�V'LVF1XPEHU�

5HWXUQ�9DOXH

1RQ]HUR�LI�WKH�GLVF�LV�VHOHFWHG�VXFFHVVIXOO\��]HUR�LW�LV�QRW�VHOHFWHG�

3DUDPHWHUV

V'LVF1XPEHU

'LVF�\RX�ZLVK�WR�VHOHFW��=HUR�%DVHG�

5HPDUNV

)RU�SURMHFWV�FRQWDLQLQJ�PXOWLSOH�GLVFV�\RX�FDQ�VHOHFW�D�SDUWLFXODU�GLVF�IRU�HPXODWLQJ�EXUQLQJ�
HWF�

([DPSOH

-DYD�6FULSW�([DPSOH

if (SelectDisc (2))
WriteMessage (“Image Number 3 Has Been Selected”);

else
WriteMessage (“Failed to select disc”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If SelectDisc  (2) Then
WriteMessage (“Image Number 3 Has Been Selected”)

Else
WriteMessage (“Failed to select disc “)

End If

6HH�DOVR�

7HVW:ULWH

:ULWH'LVF

&ORVH'RRU
���



*'�:RUNVKRS�8VHU�*XLGH
%22/�7HVW:ULWH��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�LI�WHVW�ZULWH�LV�VXFFHVVIXO��]HUR�LI�WHVW�ZULWH�IDLOV�

3DUDPHWHUV

1�$

5HPDUNV

6WDUWV�D�WHVW�ZULWH�

([DPSOH

-DYD�6FULSW�([DPSOH

if (TestWrite ())
WriteMessage (“Test Burn Succeeded”);

else
WriteMessage (“Test Burn Failed”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If TestWrite () Then
WriteMessage (“Test Burn Succeeded”)

Else
WriteMessage (“Test Burn Failed “)

End If

6HH�DOVR�

:ULWH'LVF

6HW%XUQ6SHHG
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
%22/�:ULWH'LVF��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�LI�ZULWH�ZDV�VXFFHVVIXO��]HUR�LI�ZULWH�IDLOV�

3DUDPHWHUV

1�$

5HPDUNV

6WDUWV�D�ZULWH�

([DPSOH

-DYD�6FULSW�([DPSOH

if (WriteDisc ())
WriteMessage (“Burn Succeeded”);

else
WriteMessage (“Burn Failed”);

9LVXDO�%$6,&�6FULSW�([DPSOH

If  WriteDisc () Then
WriteMessage (“Burn Succeeded”)

Else
WriteMessage (“Burn Failed “)

End If

6HH�DOVR�

7HVW:ULWH

6HW%XUQ6SHHG
���



*'�:RUNVKRS�8VHU�*XLGH
���

%22/�6HOHFW(PXODWRU��VKRUW�V(PXODWRU1XPEHU�

5HWXUQ�9DOXH

1RQ]HUR�IRU�VXFFHVV��]HUR�IRU�IDLOXUH

3DUDPHWHUV

V(PXODWRU1XPEHU

(PXODWRU�\RX�ZLVK�WR�VHOHFW��]HUR�EDVHG��

5HPDUNV

7KLV�OHWV�\RX�VHOHFW�WR�FXUUHQWO\�DFWLYH�HPXODWRU�IRU�V\VWHPV�ZLWK�PRUH�WKDQ�RQH�HPXODWRU��
7KH�HPXODWRUV�DUH�FRXQWHG�LQ�WKH�VDPH�RUGHU�DV�WKH\�DSSHDU�LQ�WKH�OLVW�LQ�WKH�ORJ�UHJLRQ�
WRROEDU�

([DPSOH

-DYD�6FULSW�([DPSOH

if (SelectEmulator (1))
WriteMessage (“Emulator #2 has been selected”);

else
WriteMessage (“Failed to select emulator”);

9LVXDO�%$6,&�6FULSW

If SelectEmulator  12) Then
WriteMessage (“Emulator #2 has been selected”)

Else
WriteMessage (“Failed to select emulator”)

End If

6HH�DOVR�

7HVW:ULWH

:ULWH'LVF

&ORVH'RRU

2SHQ'RRU

*HW(PXODWRU&RXQW



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
VKRUW�*HW(PXODWRU&RXQW��YRLG�

5HWXUQ�9DOXH

���IRU�IDLOXUH��RWKHUZLVH�WKH�QXPEHU�RI�HPXODWRUV�DWWDFKHG�WR�WKH�V\VWHP�

3DUDPHWHUV

1�$

5HPDUNV

5HWXUQV�WKH�QXPEHU�RI�FRQILJXUHG�HPXODWRUV�DYDLODEOH�WR�:RUNVKRS�

([DPSOH

-DYD�6FULSW�([DPSOH

WriteMessage (“You have “ + GetEmulatorCount () + “ Emulators attached to your PC”);

9LVXDO�%$6,&�6FULSW

WriteMessage (“You have “ & GetEmulatorCount () & “ Emulators attached to your PC”);

6HH�DOVR�

6HOHFW(PXODWRU
���



*'�:RUNVKRS�8VHU�*XLGH
%22/�,V:DUQLQJV2Q��YRLG�

5HWXUQ�9DOXH

1RQ]HUR�IRU�\HV�]HUR�IRU�QR

3DUDPHWHUV

1�$

5HPDUNV

5HWXUQV�VWDWH�RI�ZDUQLQJV�IODJ�

([DPSOH

-DYD�6FULSW�([DPSOH

if (IsWarningsOn ())
WriteMessage (“Warnings are on”);

else
WriteMessage (“Warnings are off”);

9LVXDO�%$6,&�6FULSW

If (IsWarningsOn ())
WriteMessage (“Warnings are on”);

Else
WriteMessage (“Warnings are off”);

End If

6HH�DOVR��

6HOHFW(PXODWRU
���



$SSHQGL[�%�-6FULSW�DQG�9%6FULSW
HQG�RI�GRFXPHQW

&URVV�3URGXFWV�/WG

���7KH�&DOOV��/HHGV��:HVW�<RUNVKLUH��/6���(+
WHOHSKRQH������������������
IDFVLPLOH������������������
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