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INSTALLING NEEDHAM’S ELECTRONICS DEVICE PROGRAMMER SOFTWARE FOR WINDOWS*

MINIMUM SYSTEM REQUIREMENTSx $Q�,%0�&RPSDWLEOH�3&������RU�DERYH��UXQQLQJ�RQH�RI�WKH�IROORZLQJ��0LFURVRIW�:LQGRZV���������0(��17������x $SSUR[LPDWHO\������0E�RI�IUHH�VSDFH��IRU�D�IXOO�LQVWDOO���2QFH�WKH�VRIWZDUH�LV�LQVWDOOHG��OHVV�LV�QHHGHG��x $�SDUDOOHO�SRUW��FDQ�EH�EL�GLUHFWLRQDO��633��(33��RU�(&3�x $W�OHDVW���0%�RI�5$0�WR�VWDUW�:LQGRZV�6RIWZDUH�)RU� 17?����� V\VWHPV�� \RX� PXVW� EH� LQ� DGPLQLVWUDWRU� PRGH WR� LQVWDOO� WKH� VRIWZDUH� �RQFH� WKH� VRIWZDUH� LV� LQVWDOOHG�� \RX� PD\� UXQ� LW� ZLWKRXW�DGPLQLVWUDWRU�SULYLOHJHV��
INSTALLING EMP DEVICE PROGRAMMING SOFTWARE FOR WINDOWS

When downloading the software from the Needham’s Electronics Inc. web page+ROG�GRZQ�WKH�VKLIW�NH\��DQG�FOLFN�RQ�WKH�GRZQORDG�OLQN���:KHQ DVNHG�ZKHUH�\RX�ZLVK�WKH�ILOH�WR�EH�VDYHG��VHOHFW�D�FRQYHQLHQW�ORFDWLRQ��7R�H[HFXWH�WKH�LQVWDOOHU�XVH�DQ\�RQH�RI�WKH�IROORZLQJ�� ,Q�:LQGRZV�17������H[SORUHU��GRXEOH�FOLFN�RQ�WKH�LQVWDOOHU�� 8VH�WKH�6WDUW�!�5XQ�GLDORJ�WR�ILQG�DQG�H[HFXWH�(03:,1�(;(�
Installing from CD-ROM�� 3ODFH�WKH�&'�LQWR�\RXU�&'�520�GULYH��� 7KH�PDVWHU�LQVWDOOHU�VKRXOG�VWDUW�DXWRPDWLFDOO\���,I�WKH�PDVWHU�LQVWDOOHU�GRHV�QRW�VWDUW�DXWRPDWLFDOO\�D� 'RXEOH�FOLFN�RQ�WKH�³0\�&RPSXWHU´�,FRQ�RQ�WKH�GHVNWRS�E� 'RXEOH�FOLFN�RQ�WKH�'ULYH�OHWWHU�RI�WKH�&'�520���F� 'RXEOH�FOLFN�WKH�³6HWXS�H[H´�ILOH��DQG�IROORZ�WKH�SURPSWV��� :KHQ�WKH�PDVWHU�LQVWDOOHU�VWDUWV��\RX�ZLOO�VHH�D�IRUP�ZLWK�PXOWLSOH�SURJUDPPHUV�SLFWXUHG��'RXEOH �FOLFN�RQ�WKH�SURJUDPPHU�IRU�ZKLFK�\RX�ZDQW�WR�LQVWDOO�VRIWZDUH��� 7KH�PDVWHU�LQVWDOOHU�ZLOO�WKHQ�ODXQFK�WKH�VRIWZDUH�LQVWDOOHU�7KH�LQVWDOOHU�ZLOO�SURPSW�IRU�WKH�ORFDWLRQ�\RX�ZDQW�WKH�VRIWZDUH�LQVWDOOHG��%\�GHIDXOW�WKLV�FUHDWHV�WKH�GLUHFWRU\��������������������������������������������������������������³&�?3URJUDP�)LOHV?1HHGKDP¶V�(OHFWURQLFV?(03�'HYLFH�3URJUDPPLQJ�VRIWZDUH´��ZKHUH�WKH�VRIWZDUH�ZLOO�EH�LQVWDOOHG���1RWH�WKDW�\RX�FDQ�FKDQJH�WKLV�GLUHFWRU\�WR�DQ\�FRQYHQLHQW�GLUHFWRU\�RQ�\RXU�KDUG�GULYH���)RU�:LQGRZV�17������V\VWHPV��WKH�LQVWDOOHU�DOVR�LQVWDOOV�D�VSHFLDO�NHUQHO�GULYHU��\RX�PXVW�EH�LQ�DGPLQLVWUDWRU�PRGH��

CONNECTING THE PROGRAMMER���3OXJ�DSSURSULDWH�ZDOO�WUDQVIRUPHU�LQWR�$&�VRXUFH��WKHQ�LQVHUW�LWV�RXWSXW�SOXJ�LQWR�WKH�SURJUDPPHU����&RQQHFW�WKH�VWDQGDUG�SULQWHU�FDEOH�WR�WKH�SURJUDPPHU��WKHQ�WR�\RXU�3&�SULQWHU�SRUW�
RUNNING EMP DEVICE PROGRAMMING SOFTWARE&OLFN�RQ�WKH�WDVN�EDU�67$57�EXWWRQ��WKHQ�VHOHFW�³3URJUDPV´��%\�GHIDXOW��WKH�LQVWDOOHU�DGGV�D�VXEPHQX�WR�WKH�³3URJUDPV´�PHQX�FDOOHG�³1HHGKDP¶V�(OHFWURQLFV´����0RYH�WKH�SRLQWHU�WR�WKLV�VHOHFWLRQ�DQG�WZR�FKRLFHV�DUH�SUHVHQWHG� ± RQH�LV�D�OLQN�WR�1HHGKDP¶V�(OHFWURQLFV�ZHE�SDJH��DQG�WKH�RWKHU�LV�FDOOHG�³(03�'HYLFH�3URJUDPPLQJ�VRIWZDUH´�± FOLFN�RQ�³(03�'HYLFH�3URJUDPPLQJ�VRIWZDUH´����1R�SRZHU�VZLWFK�H[LVWV�RQ�WKH�SURJUDPPHU� WKH�SURJUDPPHU�LV�VRIWZDUH�DFWLYDWHG�± LQ�D�IHZ�VHFRQGV��\RX�VKRXOG�VHH WKH�SRZHU�/('�RQ�WKH�SURJUDPPHU�OLJKW�XS���<RX�DUH�QRZ�UHDG\�WR�XVH�\RXU�SURJUDPPHU��127(��(03:,1�DWWHPSWV�WR�ILQG�SURJUDPPHU�E\�VHDUFKLQJ�WKH�,�2�SRUWV�QRUPDOO\�XVHG�IRU�SULQWHUV��7KLV�FDQ�FDXVH�LQWHUIHUHQFH�



ZLWK�UXQQLQJ�SULQWHUV�RU�RWKHU�SDUDOOHO�SRUW�G HYLFHV�GXULQJ�WKH�VFDQQLQJ�SURFHVV���+RZHYHU��WKH�VRIWZDUH�RQO\�VFDQV�IRU�WKH�SURJUDPPHU�WKH�ILUVW�WLPH�LW�UXQV��DQG�VKRXOG�QRW�QHHG�WR�VFDQ�WKH�SDUDOOHO�SRUWV�DJDLQ�XQOHVV�WKH�SURJUDPPHU�LV�PRYHG�WR�DQRWKHU�SDUDOOHO�SRUW�
WORKING WITH THE EMP DEVICE PROGRAMMING SOFTWARE:RUNLQJ�ZLWK�WKH�(03�'HYLFH�3URJUDPPLQJ�6RIWZDUH�VKRXOG�EH�RQH�RI�WKH�HDVLHVW�SDUWV�RI�WKH�ZKROH�GHYHORSLQJ�SURFHVV���8VLQJ�WKH�PRXVH�\RX�VKRXOG�EH�DEOH�WR�HDVLO\�QDYLJDWH�WR�WKH�(03¶V�PHQXV���%HORZ�\RX�ZLOO�ILQG�D�JXLGH�WR�KHOS�\RX�VWDUW� SURJUDPPLQJ�3URJUDPPLQJ�D�QHZ�GHYLFH�ZKHQ�WKH�ILOH�LV�RQ�GLVN ��� &KRRVH�WKH�GHYLFH�WKDW�\RX�ZLVK�WR�SURJUDP�E\�VHOHFWLQJ�'(9,&(D� &KRRVH�WKH�0DQXIDFWXUH�RI�WKH�GHYLFH�L�H��,QWHOE� &KRRVH�WKH�'HYLFH�XVLQJ�WKH�FKLS�QXPEHU�L�H����F����� $�JUDSKLF�ZLOO�DSSHDU�VKRZLQJ WKH�SURSHU�)DPLO\�0RGXOH�DQG�$GDSWHUD� 3ODFH�WKHVH�RQ�WKH�SURJUDPPHU�DV�VKRZQ�� /RDG�WKH�ILOH�WKDW�LV�WR�EH�SURJUDPPHG�LQWR�WKH�GHYLFH�E\�SUHVVLQJ�(',7�%8))(5D� ,Q�WKH�QHZ�ZLQGRZ�VHOHFW�)LOH��2SHQE� &KDQJH�/RRN�,Q��WR�WKH�IROGHU�WKDW�FRQWDLQV�WKH�ILOH�WR�EH�ORDGHGF� 6HOHFW�WKH�ILOH�WKDW�\RX�ZDQW�WR�ORDGG� ,I�\RX�NQRZ�WKH�IRUPDW�RI�WKH�ILOH��FKDQJH�)LOH�RI�7\SH��WR�PDWFK��LI�WKH�ILOH�W\SH�LV�QRW�NQRZQ�FKRRVH�$XWR'HWHFWH� 6HOHFW�2SHQ�I� ,I�$XWR'HWHFW�ZDV�FKRVHQ�IRU�WKH�)LOH�RI�7\SH��D�FRQILUPDWLRQ�ZLQGRZ�ZLOO�DSSHDU�FRQILUPLQJ�WKH�W\SH�RI�ILOH��VHOHFW�<HV�LI�\RX�DJUHH�ZLWK�WKH�)LOH�7\SH�VKRZQ�J� 7KH�QH[W�ZLQGRZ�DOORZV�\RX�VHW�WKUHH�RSWLRQVL� 3UHORDG�EXIIHU�ZLWK�HUDVH�YDOXH�ZLWK�ORDG�WKH�EXIIHU��ZKHUH�DOO�LQIRUPDWLRQ�WKDW�LV�SURJUDPPHG�LQWR�WKH�GHYLFH�LV�KHOG��ZLWK�WKH�HUDVHG�YDOXH�RI�WKH�GHYLFH�LQ�FDVH�WKH�ILOH�WKDW�LV�ORDGHG�GRHV�QRW�ILOO�WKH�HQWLUH�EXIIHULL� )LOH����������WR�))))))))�ZLOO�VHW�IURP�DQG�WR�ZKDW�DGGUHVV�LQ�WKH�ILOH�ZH�VWDUW�ORDGLQJ�IURPLLL� %XIIHU����������WR�""""""""��WKH�ODVW�DGGUHVV�LQ�WKH�GHYLFH��ZLOO�VHW�IURP�DQG�WR ZKDW�DGGUHVV�LQ�WKH�EXIIHU�ZH�VWDUWHG�ORDGLQJ�WR���K� <RX�ZLOO�JHW�D�FRQILUPDWLRQ�FRQILUPLQJ�WKDW�\RX�ZDQW�WR�ORDG�WKH�ILOH�WKDW�\RX�FKRVH�� 3ODFH�WKH�GHYLFH�SURSHUO\�LQWR�WKH�VRFNHW�� 6HOHFW�352*5$0�WR�SURJUDP�WKH�GHYLFH�� $OWKRXJK�WKH�GHYLFH�LV�YHULILHG�DIWHU�SURJUDPPLQJ��LI�\RX�ZRXOG�OLNH�WR�YHULI\�WKH�GHYLFH�VHOHFW�9(5,)<3URJUDPPLQJ�D�XVHG�GHYLFH�ZKHQ�WKH�ILOH�LV�RQ�GLVN�� &KRRVH�WKH�GHYLFH�WKDW�\RX�ZLVK�WR�SURJUDP�E\�VHOHFWLQJ�'(9,&(D� &KRRVH�WKH�0DQXIDFWXUH�RI�WKH�GHYLFH�L�H��,QWHOE� &KRRVH�WKH�'HYLFH�XVLQJ�WKH�FKLS�QXPEHU�L�H����F����� $�JUDSKLF�ZLOO�DSSHDU�VKRZLQJ�WKH�SURSHU�)DPLO\�0RGXOH�DQG�$GDSWHUD� 3ODFH�WKHVH�RQ�WKH�SURJUDPPHU�DV�VKRZQ�� /RDG�WKH�ILOH�WKDW�LV�WR�EH�SURJUDPPHG�LQWR�WKH�GHYLFH�E\�SUHVVLQJ�(',7�%8))(5D� ,Q�WKH�QHZ�ZLQGRZ�VHOHFW�)LOH��2SHQE� &KDQJH�/RRN�,Q��WR�WKH�IROGHU�WKDW�FRQWDLQV�WKH�ILOH�WR�EH�ORDGHG�LQF� 6HOHFW�WKH�ILOH�WKDW�\RX�ZDQW�WR�ORDG�LQ
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2QFH�WKH�(QFU\SWLRQ�$UUD\�KDV�EHHQ�GHILQHG��\RX¶OO�QHHG�WR�SURJUDP�LW�LQWR�WKH�GHYLFH��0DNH�VXUH�WKH�GHYLFH�LV�SURSHUO\�VHDWHG�LQ�WKH�=,)�VRFNHW��DQG�WKH�OHYHU�LV�GRZQ��7KHQ��SUHVV��µ&¶��WR�SURJUDP�WKH�(QFU\SWLRQ�$UUD\�LQWR�WKH�GHYLFH���2QFH�WKH�GHYLFH�KDV�EHHQ�VHFXUHG�&KRLFH�µ%¶���\RX¶OO�QHHG�WR�XVH�WKH�VDPH�HQFU\SWLRQ�DUUD\�WR�UHDG�WKDW�GHYLFH�
���� %8))(5�67$57�± %8))(5�(1'
7KLV�VHWV�XS�ZKHUH�WKH�SURJUDPPHU�ZLOO�VWDUW�UHDGLQJ�DQG�ZULWLQJ�IURP�DQG�WR�ZLWKLQ�WKH�EXIIHU�
���� '(9,&(�67$57�± '(9,&(�(1'

7KLV�VHWV�XS�ZKHUH�WKH�SURJUDPPHU�ZLOO�VWDUW�UHDGLQJ�DQG�SURJUDPPLQJ�IURP�DQG�WR�ZLWKLQ�WKH�GHYLFH�
���� %8))(5�&+(&.680
7R�GR�D�FKHFNVXP�RI�WKH�EXIIHU�FRQWHQWV��SUHVV�µ%8)((5�&+(&.680¶���%HIRUH�GRLQJ�VR��KRZHYHU��FKHFN�WKH�EXIIHU�UDQJH�WR�PDNH�VXUH�LW�LV�FRUUHFW���:KHQ�D�EXIIHU�FKHFNVXP�LV�FDOFXODWHG��))¶V�DUH�LQFOXGHG��6RPH�FKHFNVXP�PHWKRGV�GLVUHJDUG�))¶V�LQ�WKHLU�FDOFXODWLRQV���$OVR��WKH�VDPH�PHWKRG�RI�FDOFXODWLQJ�D�FKHFNVXP�LV�QRW�DOZD\V�XVHG���7KHUHIRUH��WKH�FKHFNVXP�JHQHUDWHG�E\�(03�PD\�QRW�FRLQFLGH�ZLWK�D�FKHFNVXP�GRQH�RQ�WKH�VDPH�GDWD�E\�DQRWKHU�PHDQV�
���� '(9,&(�&+(&.680

7R�GR�D�FKHFNVXP�RI�WKH�GHYLFH��SUHVV�µ'(9,&(�&+(&.680¶���%HIRUH�GRLQJ�VR��KRZHYHU��FKHFN�WKH�GHYLFH�UDQJH��DV�WKH�FKHFNVXP�LV�GRQH�RQO\�IRU�WKLV�UDQJH���$OVR�PDNH�VXUH�WKH�FRUUHFW�GHYLFH�KDV�EHHQ�VHOHFWHG�:KHQ�D�GHYLFH�FKHFNVXP�LV�FDOFXODWHG��))¶V�DUH�LQFOXGHG��6RPH�FKHFNVXP�PHWKRGV�GLVUHJDUG�))¶V�LQ�WKHLU�FDOFXODWLRQV���$OVR��WKH�VDPH�PHWKRG�RI�FDOFXODWLQJ�D�FKHFNVXP�LV�QRW�DOZD\V�XVHG���7KHUHIRUH��WKH�FKHFNVXP�JHQHUDWHG�E\�(03�PD\�QRW�FRLQFLGH�ZLWK�D�FKHFNVXP�GRQH�RQ�WKH�VDPH�GDWD�E\�DQRWKHU�PHDQV�

�����6SOLWV6SOLWWLQJ�D�GHYLFH�LV�XVHG�WR�SURJUDP�GHYLFHV�IRU�V\VWHPV�PRUH�WKDQ���ELWV�ZLGH���)RU�H[DPSOH��WR�SURJUDP�DQ���ELW�GHYLFH�IRU�D����ELW�V\VWHP��D�VSOLW�RI���ZRXOG�EH�XVHG���)RU�D����ELW�ZLGH�V\VWHP��D�VSOLW�RI���ZRXOG�EH�XVHG���7R�FKDQJH�WKH�63/,7�YDOXH��SUHVV�µ6SOLWV�DQG�6HWV¶�2QFH�\RX�KDYH�SUHVVHG�µ6SOLWV�DQG�6HWV¶��D�JUDSKLFDO�PHQX�ZLOO�DSSHDU���7KH�ILUVW�ER[�SURPSWV�\RX�WR�HQWHU�WKH�63/,7�IDFWRU��L�H��KRZ�PDQ\���ELW�GHYLFHV�\RX�ZLOO�EH�XVLQJ����7KH�VHFRQG�ER[�SURPSWV�\RX�WR�HQWHU�WKH�FXUUHQW�63/,7�GHYLFH���)RU�LQVWDQFH��LI�\RX�KDYH�VHOHFWHG�D�63/,7�IDFWRU�RI����WKHUH�DUH���GHYLFHV�LQ�WKDW�VHW�3URJUDPPLQJ�D�GHYLFH�:KHQ�SURJUDPPLQJ�D�GHYLFH�ZLWK�D�63/,7�IDFWRU�RI����(03�SURJUDPV�WKH�GHYLFH�VHTXHQWLDOO\���7KDW�LV��RQH�E\WH�DIWHU�DQRWKHU����:LWK�D�GLIIHUHQW�63/,7�IDFWRU��KRZHYHU��(03�SURJUDPV�WKH�GHYLFH�DFFRUGLQJ�WR�WKH�QXPEHU�RI�63/,76�DQG�WKH�VSHFLILHG�GHYLFH�QXPEHU�



)RU�LQVWDQFH��LI�D�VSOLW�RI�1��KDV�EHHQ�VHOHFWHG��(03�WDNHV�HYHU\�RWKHU��1��WK�E\WH�IURP�WKH�GDWD�EXIIHU�DQG�SXWV�LW�LQWR�WKH�GHYLFH���(03�DOVR�DGMXVWV�IRU�WKH�GHYLFH�QXPEHU���,I�WKH�GHYLFH�QXPEHU�LV�.���(PS�DGMXVWV�WKH�EXIIHU�E\�.��E\WHV���)RU�H[DPSOH��LI�D�63/,7�RI���KDV�EHHQ�VHOHFWHG��1� ����DQG�WKH�'(9,&(�QXPEHU�LV����.� ����1RWH�WKDW�WKH�EXIIHU�DQG�GHYLFH�UDQJH�DUH�DVVXPHG�WR�EH�����HYHU\��QG E\WH�ZLOO�EH�SURJUDPPHG�VWDUWLQJ�DW�DGGUHVV����%\WHV��������� HWF����*UDSKLFDOO\��D�63/,7�RI���PLJKW�EH�UHSUHVHQWHG�LQ�WKLV�ZD\�

63/,7�RI����GHYLFH���� 'HYLFH ORFDWLRQ�� ���� ���$ �������� ��

�� �� �� �� �� �� �� �������%XIIHU�/RFDWLRQ�� $$ �� $� �$ �� �� �� %XIIHU�'DWD63/,7�RI����GHYLFH���� 'HYLFH ORFDWLRQ$$ ��$� ���� ���� ��
�� �� �� �� �� �� �� �� %XIIHU�/RFDWLRQ�� $$ �� $� �$ �� �� �� %XIIHU�'DWD
$IWHU�ERWK�GHYLFHV�DUH�SURJUDPPHG�'HYLFH�� 'HYLFH�� 0HPRU\�0DS��ELWV ��ELWV ���ELWV�� $$ ��$$�� $� ��$��$ �� �$���� �� ����
1RWH��:KHQ�VHOHFWLQJ�D�VSOLW�IDFWRU��(03�DXWRPDWLFDOO\�UH�DGMXVWV�WKH�FXUUHQW�EXIIHU�VL]H���)RU�LQVWDQFH��PRYLQJ�IURP�D�63/,7�IDFWRU�RI���WR���GRXEOHV�WKH�VL]H�RI�WKH�EXIIHU��DQG�PRYLQJ�IURP���WR���TXDGUXSOHV�LW�



�����6(766HWV�DOORZ�\RX�WR�SODFH�LQIRUPDWLRQ�IURP�WKH�GDWD�EXIIHU�LQWR�PXOWLSOH�GHYLFHV���)RU�LQVWDQFH��LI�WKH�GDWD�EXIIHU�LV���N��DQG���NE\WH�GHYLFHV�DUH�EHLQJ�XVHG��LW�UHTXLUHV���GHYLFHV�7R�VHW�WKH�6(76�YDOXHV��SUHVV�µ6SOLWV�DQG�6HWV¶�2QFH�\RX�KDYH�SUHVVHG�µ6SOLWV�DQG�6HWV¶��WZR�PHQXV�DSSHDU��LQ�RUGHU���7KH�ILUVW�PHQX�SURPSWV�\RX�IRU�QXPEHU�RI�6(76���7KH�VHFRQG�PHQX�SURPSWV�\RX�IRU�FXUUHQW�6(7�QXPEHU�:KHQ�SURJUDPPLQJ��(03�DGMXVWV�IRU�WKH�VHW�QXPEHU���:KHQ�D�6(7�LV�VHOHFWHG��(03�VLPSO\�WDNHV�WKH�GHYLFH�OHQJWK��L�H����NE\WHV��DQG�DGGV�LW�WR�WKH�EXIIHU�VWDUW�IRU�HDFK�GHYLFH���)RU�LQVWDQFH��LI�WKHUH�DUH���6(76�VHOHFWHG��DQG�VHW�QXPEHU���KDV�EHHQ�VHOHFWHG��(03�SRLQWV�WR�WKH�DUHD�IRU�ZKLFK�6(7���ZRXOG�EH�LQ�PHPRU\���,I���NE\WH�GHYLFHV�ZHUH�EHLQJ�XVHG��WKLV�ZRXOG�EH�ZKDWHYHU�WKH�EXIIHU�VWDUWLQJ�DGGUHVV�LV�SOXV����NE\WHV��L�H��EXIIHU�VWDUW����N��GHYLFH�������N��GHYLFH�����*UDSKLFDOO\��GDWD�LV�GUDZQ�IURP�WKH�EXIIHU�OLNH�WKLV��DVVXPH�GHYLFH�OHQJWK�LV��N�E\WHV��%XIIHU�VWDUW������E\WHV������ 'HYLFH��%XIIHU�VWDUW�����.E\WHV����� 'HYLFH��%XIIHU�VWDUW������.E\WHV��� 'HYLFH��%XIIHU�VWDUW������.E\WHV��� 'HYLFH��%XIIHU�VWDUW������.E\WHV��� 'HYLFH����HWF�1RWH��:KHQ�VHWWLQJ�WKH�6(7�IDFWRU��(03�DXWRPDWLFDOO\�UHDGMXVWV�WKH�FXUUHQW�EXIIHU�VL]H���)RU�LQVWDQFH��PRYLQJ�IURP�D�6(7�IDFWRU�RI��WR���GRXEOHV�WKH�VL]H�RI�WKH�EXIIHU��DQG�PRYLQJ�IURP���WR���TXDGUXSOHV�LW������,Q�&LUFXLW�3URJUDPPLQJ4XLWH�D�IHZ�RI�WKH�VHULDO�GHYLFHV�RQ�WKH�(03����DQG�(03����:LQGRZV�VRIWZDUH�FDQ�EH�SURJUDPPHG�LQ�FLUFXLW�XVLQJ�WKH�(,&3$���IRU�WKH�(03����DQG�WKH�(,&3���RQ�WKH�(03������7KLV�DGDSWHU�DOORZV�\RX�WR�SURJUDP�\RXU�GHYLFH�LQ�FLUFXLW�XVLQJ�WKH����SLQ�KHDGHU�RQ�WKH�(,&3�$������)ROORZLQJ�DUH�WKH�VRPH�RI�WKH�DGDSWHU�SLQRXWV�WR�GHYLFH�SLQRXWV�
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&KDSWHU����� 6XSSRUWHG�)LOH�7\SHV7KHUH�DUH�FXUUHQWO\���ILOH�IRUPDWV��%,1$5<��$6&,,�+(;��,17(/�+(;��027252/$�6��-('(&��32)�DQG�%,7�1RWH��:KHQ�ORDGLQJ�DQG�VDYLQJ�PDNH�VXUH�WKH�ILOH�W\SH�LV�FRUUHFWO\�VHW�� $�ILOH�PD\�VWLOO�ORDG�HYHQ�WKRXJK�LW�LV�RI�WKH�ZURQJ�ILOH�W\SH��UHVXOWLQJ�LQ�WKH�WUDQVIHU�RI�LQFRUUHFW�GDWD�WR�WKH�EXIIHU�
����%,1$5<�)250$77KLV�IRUPDW�LV�D�ELQDU\�VWULQJ�RI�GDWD��ZKLFK�GRHV�QRW�KDYH�DQ\�RWKHU�KHDGHU�RU�IRRWHU�GDWD��WKDW�ZKHQ�UHDG�LQWR�WKH�EXIIHU�LV�GLVSOD\HG�DV�+H[�YDOXHV���$Q\�ILOH�DQG�ILOH�W\SH�FDQ�EH�UHDG�LQ�DV�ELQDU\��DOWKRXJK�WKH�FKLS�ZLOO�QRW�ZRUN�LQ�FLUFXLW�
����$6&,,�+(;�)250$7:LWK�WKLV�IRUPDW��$6&,,�KH[�YDOXHV�DUH�W\SHG�LQWR�DQ�HGLWRU�ZLWK�D�VSDFH�VHSDUDWLQJ�HDFK�E\WH�DQG�WUDQVIHUUHG�LQWR�WR�WKH�EXIIHU�DV�WKH\�DSSHDU�LQ�WKH�ILOH���,I�WKH�ILUVW�OLQH�RI�WKH�ILOH�LV��$����������WKHQ�WKH�ILOH�ZLOO�EH�RIIVHW�E\�WKDW�YDOXH����$���������ZLOO�VWDUW�ORDGLQJ�DW�DGGUHVV������$���������ZLOO�VWDUW�ORDGLQJ�DW�DGGUHVV������������7KH�DGGUHVV�PXVW�EH���GLJLWV�LQ�OHQJWK��VWDUWLQJ�ZLWK�µ�$¶�DQG�HQGLQJ�ZLWK�D�µ�¶�
����7(.7521,;�(;7(1'('�+(;7HNWURQL[�([WHQGHG�+H[�ILOHV�KDYH�UHFRUGV�DOZD\V�VWDUWLQJ�D�SHUFHQW�����FKDUDFWHU��ZLWK�HDFK�OLQH�FRQVLVWLQJ�RI���ILHOGV���7KHVH�DUH�WKH�OHQJWK�ILHOG��WKH�W\SH�ILHOG��WKH�FKHFNVXP��WKH�DGGUHVV�ILHOG��LQFOXGLQJ�DGGUHVV�OHQJWK���DQG�WKH�GDWD�ILHOG�5HFRUG�6WUXFWXUH�:KHQ�D�UHFRUG�LV�VSHFLILHG��LW�PXVW�IROORZ�D�FHUWDLQ�RUGHU�VR�WKDW�WKH�ORDGHU�PD\�UHDG�LW�SURSHUO\�� �� � '� ��������% �����&�&�)�&�����)���&�����$
5(&25'�0$5.��������5(&25'�/(1*7+5(&25'�7<3(�&+(&.680$''5(66'$7$
:KHQ�HQWHULQJ�D�UHFRUG��DOO�GDWD��H[FHSW�WKH�UHFRUG�PDUN��µ�¶��LV�HQWHUHG�LQ�$6&,,�KH[���7KDW�LV��ZKHQ�WKH�ZRUG�µE\WH¶�LV�XVHG��LW�UHIHUV�WR�WKH�WZR�GLJLW�KH[�QXPEHU���L�H��µ��������¶�LV���GLJLWV�ZLGH��EXW�LV�RQO\���E\WHV�RI�GDWD�ZKHQ�FRQYHUWHG�5HFRUG�/HQJWK�7KH�UHFRUG�OHQJWK�LV�DOZD\V���E\WH�DQG�VSHFLILHV�WKH�QXPEHU�RI�GLJLWV��QRW�E\WHV��LQ�WKH�UHFRUG��H[FOXGLQJ�WKH�SHUFHQW��WKH�OHQJWK�ILHOG��WKH�W\SH�ILHOG�DQG�WKH�FKHFNVXP���)RU�LQVWDQFH��LI�WKHUH�DUH����E\WHV�RI�GDWD�LQ�WKH�FXUUHQW�UHFRUG��L�H��RQ�WKH�FXUUHQW�OLQH���WKH�UHFRUG�OHQJWK�ZLOO�EH�µ�$¶���5HPHPEHU�WKDW�DOO�E\WHV�DUH�HQWHUHG�DV�WKHLU���GLJLW�$6&,,�+(;�YDOXHV���µ$¶�LV�LQYDOLG�DQG�PXVW�DOZD\V�EH�µ�$¶�5HFRUG�W\SH�7KH�UHFRUG�W\SH�LV���FKDUDFWHU�OHQJWK����GLJLW���5HFRUG�7\SHV�DUH�DV�IROORZV����� 'DWD�5HFRUG���� 7HUPLQDWLRQ�5HFRUG



&KHFNVXP�7KH�FKHFNVXP�LV�D���E\WH����GLJLWV��ILHOG�WKDW�UHSUHVHQWV�WKH�VXP�RI�DOO�WKH�QLEEOHV�RQ�WKH�UHFRUG��H[FOXGLQJ�WKH�UHFRUG�PDUN�µ�¶�DQG�WKH�FKHFNVXP�LWVHOI��7KH�FKHFNVXP�VLPSO\�DGGV�DOO�RI�WKHVH�QXPEHUV�DQG�WKH�VXP�LV�WKH�FKHFNVXP���)RU�LQVWDQFH��WKH�OLQH����'���������%�����&�&�)�&�����)���&�����$ZLOO�KDYH�WKH�FKHFNVXP�RI�µ'�¶���1RWH�WKDW�µ'�¶�LV�WKH�XQGHUOLQHG�SRUWLRQ�RI�WKH�UHFRUG���7KH�VXP�RI�DOO�QLEEOHV�H[FOXGLQJ�WKH�FKHFNVXP�VKRXOG�HTXDO�WKH�FKHFNVXP���,I�WKLV�LV�QRW�WKH�FDVH��WKH�OLQH�LV�UHORDGHG�DQG�WULHG�DJDLQ���,I�D�UHFRUG�KDV�DQ�LQFRUUHFW�FKHFNVXP��WKH�DSSURSULDWH�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG��DQG�(03�ZLOO�GLVFRQWLQXH�ORDGLQJ�RI�WKH�ILOH�$GGUHVV�ILHOG�7KH�DGGUHVV�ILHOG�LV�QLQH�FKDUDFWHUV��L�H����GLJLWV��LQ�OHQJWK��DQG�WHOOV�WKH�ORDGHU�ZKHUH�WR�SXW�WKH�FXUUHQW�OLQH�RI�GDWD���7KH�ILUVW�FKDUDFWHU�LV�WKH�DGGUHVV�VL]H�DQG�LV�DOZD\V�����7KH�UHPDLQLQJ���FKDUDFWHUV�DUH�WKH���E\WH�DGGUHVV�WKDW�VSHFLILHV�ZKHUH�WKH�GDWD�LV�WR�EH�ORDGHG�LQWR�PHPRU\���,Q�WKH�H[DPSOH�DERYH�WKH�GDWD�ZRXOG�KDYH�EHHQ�ORDGHG�WR�DGGUHVV��%���$GGUHVV�ILHOGV�PD\�RSWLRQDOO\�FRQWDLQ�WKH�DGGUHVV�RI�WKH�LQVWUXFWLRQ�WR�ZKLFK�FRQWURO�LV�SDVVHG�LQ�WHUPLQDWLRQ�UHFRUGV���'DWD�ILHOG�7KH�'$7$�),(/'�FRQWDLQV�WKH�DFWXDO�GDWD�IRU�WKH�ORDGHU���,I�WKH�UHFRUG�W\SH�LV�D�'DWD�UHFRUG��WKH�GDWD�ILHOG�ZLOO�FRQWDLQ�DFWXDO�ILOH�GDWD���7KH�WHUPLQDWLRQ�UHFRUG�GRHV�QRW�FRQWDLQ�D�GDWD�ILHOG��,Q�WKLV�FDVH��WKH�GDWD�ILHOG�LV�QRQ�H[LVWHQW���7KH�'DWD�ILHOG�LV�GLUHFWO\�UHODWHG�WR�WKH�UHFRUG�OHQJWK���7KH�UHFRUG�OHQJWK�PLQXV�WKH���FKDUDFWHUV�RI�WKH�DGGUHVV�GHWHUPLQHV�KRZ�ODUJH�WKH�GDWD�ILHOG�ZLOO�EH���)RU�LQVWDQFH��LI�WKH�UHFRUG�OHQJWK�LV�����WKH�GDWD�ILHOG�ZLOO�FRQWDLQ����E\WHV�����GLJLWV��RI�LQIRUPDWLRQ�
����,17(/�+(;�)250$7�(DFK�OLQH�LQ�DQ�,17(/�KH[�ILOH�FRUUHVSRQGV�WR�D�µUHFRUG¶��(DFK�UHFRUG�WHOOV�WKH�ORDGHU��LQ�WKLV�FDVH��(03��ZKDW�WR�GR�ZLWK�WKDW�OLQH���(DFK�UHFRUG�VWDUWV�ZLWK�D�&RORQ������FDOOHG�D�UHFRUG�PDUN���,I�WKH�UHFRUG�PDUN�GRHV�QRW�H[LVW��WKH�ORDGHU�VKRXOG�LJQRUH�WKH�OLQH�5HFRUG�6WUXFWXUH�:KHQ�D�UHFRUG�LV�VSHFLILHG��LW�PXVW�IROORZ�D�FHUWDLQ�RUGHU�VR�WKDW�WKH�ORDGHU�PD\�UHDG�LW�SURSHUO\�� �� ���( �� ��$$��$��$�������� ��
5(&25'�0$5.��������5(&25'�/(1*7+$''5(665(&25'�7<3('$7$&+(&.680
:KHQ�HQWHULQJ�D�UHFRUG��DOO�GDWD��H[FHSW�WKH�UHFRUG�PDUN��µ�¶��LV�HQWHUHG�LQ�$6&,,�KH[���7KDW�LV��ZKHQ�WKH�ZRUG�µE\WH¶�LV�XVHG��LW�UHIHUV�WR�WKH�WZR�GLJLW�KH[�QXPEHU���L�H��µ��������¶�LV���GLJLWV�ZLGH��EXW�LV�RQO\�� E\WHV�RI�GDWD�ZKHQ�FRQYHUWHG�5HFRUG�/HQJWK�7KH�UHFRUG�OHQJWK�LV�DOZD\V���E\WH�DQG�GHWHUPLQHV�KRZ�ZLGH�WKH�GDWD�ILHOG�LV���)RU�LQVWDQFH��LI�WKHUH�DUH����E\WHV�RI�GDWD�LQ�WKH�FXUUHQW�UHFRUG��L�H��RQ�WKH�FXUUHQW�OLQH���WKH�UHFRUG�OHQJWK�ZLOO�EH�µ�$¶���5HPHPEHU�WKDW�DOO�E\WHV�DUH�HQWHUHG�DV�WKHLU���GLJLW�$6&,,�+(;�YDOXHV���µ$¶�LV�LQYDOLG�DQG�PXVW�DOZD\V�EH�µ�$¶�$GGUHVV�ILHOG�



7KH�DGGUHVV�ILHOG�LV�WZR�E\WHV��L�H����GLJLWV��LQ�OHQJWK��DQG�WHOOV�WKH�ORDGHU�ZKHUH�WR�SXW�WKH�FXUUHQW�OLQH�RI�GDWD���$GGUHVV�ILHOGV DUH�RQO\�YDOLG�LQ�GDWD�UHFRUGV���)RU�UHFRUG�W\SHV�WKDW�GR�QRW�XVH�WKH�DGGUHVV�ILHOG��WKH�DGGUHVV�ILHOG�LV�DOZD\V�µ����¶�5HFRUG�W\SH�7KH�UHFRUG�W\SH�LV���E\WH�LQ�OHQJWK����GLJLWV���5HFRUG�7\SHV�DUH�DV�IROORZV�
����� 'DWD�5HFRUG����� (QG�RI�)LOH�5HFRUG����� ([WHQGHG�$GGUHVV�5HFRUG����� 6WDUW�$GGUHVV�UHFRUG�
+RZ�WKHVH�UHFRUG�W\SHV�DUH�XVHG�LV�GLVFXVVHG�ODWHU��7KH�UHFRUG�W\SH�GHWHUPLQHV�ZKDW�WKH�FXUUHQW�UHFRUG��L�H��WKH�FXUUHQW�OLQH��ZLOO�LQVWUXFW�WKH�ORDGHU��L�H��(03��WR�GR���)RU�LQVWDQFH��D�UHFRUG�RI�W\SH�µ��¶��GDWD�UHFRUG��VSHFLILHV�WKDW�WKLV�UHFRUG�FRQWDLQV�GDWD��UHFRUG�W\SH�µ��¶��(QG�RI�ILOH�UHFRUG��WHUPLQDWHV�ORDGLQJ�RI�WKH�ILOH��DQG�VR�RQ�'DWD�ILHOG�7KH�'$7$�),(/'�FRQWDLQV�WKH�DFWXDO�GDWD�IRU�WKH�ORDGHU���,I�WKH�UHFRUG�W\SH�LV�D�'DWD�UHFRUG��WKH GDWD�ILHOG�ZLOO�FRQWDLQ�DFWXDO�ILOH�GDWD���,I�WKH�UHFRUG�W\SH�LV�D�6WDUW�DGGUHVV�RU�([WHQGHG�DGGUHVV��WKH�GDWD�ILHOG�ZLOO�FRQWDLQ�WKHVH�DGGUHVVHV���7KH�(QG�RI�ILOH�UHFRUG�GRHV�QRW�FRQWDLQ�D�GDWD�ILHOG��,Q�WKLV�FDVH��WKH�GDWD�ILHOG�LV�QRQ�H[LVWHQW���7KH�'DWD�ILHOG�LV�GLUHFWO\�UHODWHG�WR�WKH�UHFRUG�OHQJWK���7KH�UHFRUG�OHQJWK�GHWHUPLQHV�KRZ�ODUJH�WKH�GDWD�ILHOG�ZLOO�EH���)RU�LQVWDQFH��LI�WKH�UHFRUG�OHQJWK�LV����WKH�GDWD�ILHOG�ZLOO�FRQWDLQ���E\WHV�RI�LQIRUPDWLRQ�&KHFNVXP�7KH�ODVW�E\WH��L�H��ODVW���GLJLWV��RI WKH�UHFRUG�LV�DQ���ELW�FKHFNVXP�RI�WKH�HQWLUH�UHFRUG��H[FOXGLQJ�WKH�UHFRUG�PDUN�µ�¶�DQG�WKH�FKHFNVXP�LWVHOI��7KH�FKHFNVXP�VLPSO\�DGGV�DOO�RI�WKHVH�QXPEHUV�DQG�WDNHV�WKH�WZRV�FRPSOLPHQW�DV�D�FKHFNVXP���)RU�LQVWDQFH��WKH�OLQH
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