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NROX��.ROR�LQYHUWXMH�ORJLaND�VWDQMD�WDNR�GD�VH�QD�QMHJRYRP�L]OD]X�GRELMDMX
YUHGQRVWL�SUHGYL_HQH�56����VWDQGDUGRP�

¬ VWDUW�ELW�¬�ORJLaND�MHGLQLFD
¬ EDMW�SRGDWND�¬�VDGUCL���ELWRYD�NRML�VH�^DOMX�UHGRP�QD�RVQRYX�EURMD

NRML�GROD]L�VD�EURMDaD
¬ VWRS�ELW�¬�ORJLaND�QXOD�
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3UH�NRQYHUWRUD�QDSRQVNL�QLYR�MH�SULODJR_HQ�77/�ORJLFL��WM�����9�]D
ORJLaNX�MHGLQLFX�L���9�]D�ORJLaNX�QXOX��1DSRQ�VD�XOD]D�GRYRGL�NRQYHUWRU
X�SR]LWLYQR�LOL�QHJDWLYQR�]DVL`HQMH�NRML����9�SRVWDYOMD�]D�ORJLaNX�MHGLQLFX
L�¬��9�]D�ORJLaNX�QXOX�NDNR�]DKWHYD�56����VWDQGDUG��.RQYHUWRU�MH�]D�
SUDYR�NRPSDUDWRU�UHDOL]RYDQ�RSHUDFLRQLP�SRMDaDYDaHP�&$������6LJQDO�VD
L]OD]D�NRQYHUWRUD�YRGL�QD�VHULMVNL�SRUW�
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5HDOL]RYDQD�HOHNWULaQD�VKHPD�3�6�NRQYHUWRUD�MH�SULND]DQD�QD�VOLFL����
,&��MH�JHQHUDWRU�WDNWD��.DNR�NRQGHQ]DWRUX�WUHED�L]YHVQR�YUHPH�GD�VH�LV�
SUD]QL�QH�GROD]L�GR�WUHQXWQRJ�SDGD�QDSRQD�VD����9�QD�QXOX��VOLND��D��
3RVOH�SURODVND�WDNYRJ�VLJQDOD�NUR]�,&��VLJQDO�MH�SUDYLODQ��VOLND��E���3UD�
YLODQ�WDNW�MH�SRWUHEDQ�UDGL�LVSUDYQRJ�IXQNFLRQLVDQMD�EURMDaD��,&����%URMDa
SULPD�WDNW�QD�SLQ���L�SURVOH_XMH�GHNDGQH�FLIUH�X�%&'�IRUPDWX�QD�SLQRYH
���GR�����VOLND����

0XOWLSOHNVHU��,&���MH�VUC�NRQYHUWRUD��6HOHNFLRQL�XOD]L�NROD�VX�QD�SL�
QRYLPD������������L����GRN�VX�LQIRUPDFLRQL�QD�SLQRYLPD������������������
��L�����,]OD]�L]�PXOWLSOHNVHUD�MH�QD�SLQX�����PH_XWLP��NDUDNWHULVWLND�NROD
MH�WDNYD�GD�MH�L]OD]QL�VLJQDO�LQYHUWRYDQ�WH�VH�RQ�GDOMH�YRGL�QD�LQYHUWRU��7R
VH�SRVWLCH�XSRWUHERP�QHLVNRUL^`HQRJ�1,�NROD�L]�,&���3LQ���NROD�,&�D�MH
L]OD]�L]�LQYHUWRUD�L�XOD]QL�SLQ�����RSHUDFLRQRJ�SRMDaDYDaD��.RQYHUWRU
QDSRQVNRJ�QLYRD�SUHYRGL�QDSRQVNL�QLYR�X�56����VWDQGDUG�L�SURVOH_XMH�JD
XOD]QRP�SLQX�����VHULMVNRJ�SRUWD�

.DUDNWHULVWLNH

.DUDNWHULVWLNH�3�6�NRQYHUWRUD�VX�RGUH_HQH�X]�SRPR`�RVFLORVNRSD��&
���0+]�2VFLOORVFRSH���$�'�NRQYHUWRUD�L�XQLPHUD��9ROWFUDIW�8QLYHUVDO
6\VWHP�06�������%U]LQD�SUHQRVD�NRMD�VH�SRVWLCH�MH�RNR������ESV�^WR�MH
QH^WR�PDQMH�RG���N%�V��1DSDMDQMH�VH�YU^L�SUHNR�QLVNRQDSRQVNRJ�L]YRUD�NR�
ML�MH�UHDOL]RYDQ�NDR�SRVHEDQ�XUH_DM��1DSRQ�QDSDMDQMD�L]QRVL���9��3RWUR^QMD
3�6�NRQYHUWRUD�MH�����:�
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1LVNRQDSRQVNL�L]YRU

2EH]EH_LYDQMH�VWDELOQRJ�QDSRQD�QDSDMDQMD�aHVWR�SUHGVWDYOMD�SUREOHP�
3�6�NRQYHUWRUX�MH�SRWUHEDQ�MHGQRVPHUQL�QDSRQ�RG���9�VD�^WR�PDQMRP�NR�
PSRQHQWRP�WDODVQRVWL��7DNDY�QDSRQ�QDSDMDQMD�REH]EH_XMH�QLVNRQDSRQVNL
L]YRU�aLMD�MH�HOHNWULaQD�VKHPD�SULND]DQD�QD�VOLFL����

7UDQVIRUPDWRU�QD�VYRP�VHNXQGDUX�GDMH�QDL]PHQLaQL�QDSRQ�aLMD�DPSOL�

WXGD�L]QRVL����9��VOLND���D���1DSRQ�VH�SURSX^WD�NUR]���LVSUDYOMDaNH�GLRGH
NRMH�aLQH�*UHFRY�VSRM��3R^WR�MH�]D�YUHPH�L�QHJDWLYQH�L�SR]LWLYQH�SROXSH�

ULRGH�VPHU�VWUXMH�NUR]�ILOWDUVNL�NRQGHQ]DWRU�LVWL��RQ�VH�SXQL�X�REH�SROXSH�

ULRGH��=DKYDOMXMX`L�SURSX^WDQMX�GLRGD�*UHFRYRJ�VSRMD�L�NRQGHQ]DWRUX
YHOLNRJ�NDSDFLWHWD�QD�L]OD]X��GRELMD�VH�MHGQRVPHUQL�QDSRQ�YHRPD�PDOH�WD�

ODVQRVWL�
6WDELOL]DFLMD�QDSRQD�VD�NRQGHQ]DWRUD��VOLND���F��SRVWLCH�VH�NRORP

/0���7��LQWHJULVDQLP�QDSRQVNLP�UHJXODWRURP��8]�SRPR`�SURPHQOMLYRJ

RWSRUQLND�QDSRQ�VH�VPDQMXMH�QD����9�aLPH�MH�XVSRVWDYOMHQR�VWDELOQR�QD�
SDMDQMH�]D�3�6�NRQYHUWRU��

.DUDNWHULVWLNH�QLVNRQDSRQVNRJ�L]YRUD�VX�RGUH_HQH�X]�SRPR`�RVFLORVN�

RSD��&����0+]�2VFLOORVFRSH���$�'�NRQYHUWRUD�L�XQLPHUD��9ROWFUDIW�8QL�

YHUVDO�6\VWHP�06�������.DUDNWHULVWLNH�QLVNRQDSRQVNRJ�L]YRUD�VX�GRELMHQH
QD�VOHGH`L�QDaLQ��NROR�MH�X]�SRPR`�$�'�NRYHUWRUD�SRYH]DQR�VD�SDUDOHOQLP

SRUWRP�UDaXQDUD��%HOHCHQH�VX�L]PHUHQH�YUHGQRVWL�QDSRQD�QD�L]OD]X�L]

6OLND����
(OHNWULaQD�VKHPD
QLVNRQDSRQVNRJ�L]YRUD�

)LJXUH����
(OHFWULFDO�VFKHPH�RI
ORZ�YROWDJH�SRZHU
VXSSO\�
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QLVNRQDSRQVNRJ�L]YRUD�VYDNLK���VHNXQGL��'D�EL�VH�L]EHJOD�JUH^ND�QDVWDOD
XVOHG�^XPD�NRML�SRWLaH�RG�QDSRQD�JUDGVNH�PUHCH�X�WRNX�WLK���VHNXQGL�QD�
SRQ�QD�L]OD]X�MH�PHUHQ�����SXWD�L�NDR�NRQDaQD�YUHGQRVW�X]HWD�MH�QMLKRYD
DULWPHWLaND�VUHGLQD��6YH�YUHGQRVWL�GRELMHQH�]D�YUHPH�WUDMDQMD�����PHUHQMD
�RNR����PLQXWD��SULND]DQH�VX�QD�VOLFL�����5HODWLYQD�JUH^ND�QDSRQD�QD�L]�
OD]X�L]QRVL�������

6OLND����
8WLFDM�*UHFRYRJ
VSRMD�L�ILOWDUVNRJ
NRQGHQ]DWRUD�QD
QDL]PHQLaQL�QDSRQ�

)LJXUH����
,QIOXHQFH�RI�EULGJH
UHFWLILHU�DQG�ILOWHU
FDSDFLWRU�RQ
DOWHUQDWLQJ�YROWDJH�

6OLND����
.RQDaQL�L]JOHG
VLJQDOD�VPDQMHQ�QD
�9�SRPR`X
SRWHQFLRPHWUD�

)LJXUH����
)LQDO�DSSHDUDQFH�RI
VLJQDO�UHGXFHG�RQ��9
E\�XVLQJ
SRWHQWLRPHWHU�

�����•��3(71,A.(�69(6.(��� '(2��,



.RPSRQHQWH��7UDQVIRUPDWRU�VD�����9�QD����9��*UHFRY�VSRM��,&
/0���7��LQWHJULVDQL�QDSRQVNL�UHJXODWRU�

/LWHUDWXUD

9LVVFKHUV�*��������3DUDOOHO�WR�VHULDO�FRQYHUWHU�DQG�WKH�RWKHU�ZD\�DURXQG�
ZLWK�MXVW�IRXU�,&V��(OHNWRU�(OHFWURQLFV�([WUD����������

.LQJ�-�*���)UHQFK�$�3��������([SHULPHQW�,QVWUXFWLRQV��%RVWRQ��0DVVDFKX�
VHWWV�,QVWLWXWH�RI�7HFKQRORJ\�¬�'HSDUWPHQW�RI�3K\VLFV

#LYNRYL`�'���3RSRYL`�0��������,PSXOVQD�L�GLJLWDOQD�HOHNWURQLND��%HR�
JUDG��1DXND

=GUDYNRYL`�6���7RSDORYL`�0��������'LJLWDOQD�HOHNWURQLND�]D�,,,�UD]UHG
HOHNWURWHKQLaNH�^NROH��%HRJUDG��=DYRG�]D�XGCEHQLNH�L�QDVWDYQD�VUHGVWYD

2SDaL`�5��������(OHNWURQLND�,,�]D�,,,�UD]UHG�HOHNWURWHKQLaNH�^NROH��%HR�
JUDG��=DYRG�]D�XGCEHQLNH�L�QDVWDYQD�VUHGVWYD

7H^L`�6���9DVLOMHYL`�'��������2VQRYL�HOHNWURQLNH��%HRJUDG��*UD_HYLQVND
NQMLJD

6QMHCDQD�0RPL`�DQG�0LODQ�*DYULORYL`

3DUDOOHO�WR�6HULDO�'DWD�&RQYHUWHU�8VLQJ�56����6WDQGDUG

�7KH�IDVWHVW�ZD\�RI�WUDQVIHUULQJ�D�ELQDU\�ZRUG�EHWZHHQ��SDUWV�RI�D
V\VWHP�LV�WR�WUDQVIHU�WKH�ZKROH�ZRUG�LQ�WKH�VDPH�PRPHQW��EHFDXVH�GDWD
DUH�UHSUHVHQWHG�E\�ELQDU\�ZRUGV��RU�ELW�FRPELQDWLRQV��LQ�GLJLWDO�V\VWHPV�
7KDW�VKRZV�XV�D�QHHG�IRU�SURYLGLQJ�D�SDUDOOHO�GDWD�WUDQVIHU�RU�WUDQVIHUULQJ
DOO�ELWV�RI�D�ZRUG�LQ�RQH�PRPHQW��7KLV�ZD\�RI�GDWD�WUDQVIHUULQJ�LV�PXFK
IDVWHU�WKDQ�VHULDO��ELW�E\�ELW���EXW�LW�UHTXLUHV�D�SK\VLFDO�FRQGXFWRU�IRU�HDFK
ELW��,Q�FRPSXWHU�VFLHQFH�WUDQVIHUULQJ�LV�RIWHQ�SDUDOOHO�EHFDXVH�LW�JLYHV�WKH
SRVVLELOLW\�RI�UHDFKLQJ�D�JUHDWHU�VSHHG��6HULDO�WUDQVIHUULQJ�LV�UHODWLYHO\
VORZHU�WKDQ�SDUDOOHO��EXW�LW�LV�FKHDSHU��HVSHFLDOO\�ZKHQ�GDWD�WUDQVIHUULQJ�LV
DPRQJ�WZR�RU�PRUH�SK\VLFDO�VHSDUDWHG�SODFHV��EHFDXVH�WKDW�ZD\�RI�WUDQV�
IHUULQJ�UHTXLUHV�RQO\�RQH�SK\VLFDO�FRQGXFWRU�

:H�KDYH�EXLOW�D�FRQYHUWHU�WKDW�OHDGV�RQH�E\WH�GLJLWDO�ZRUG�IRUP�SDU�
DOOHO�WR�VHULDO�IRUPDW��3�6�FRQYHUWHU���(OHFWULFDO�VFKHPH�RI�3�6�FRQYHUWHU
LV�VKRZHG�RQ�)LJXUH�����%LWV�RI�RQH�ZRUG�DUH�WUDQVIHUUHG�LQ�FHUWDLQ�VH�
TXHQFH�WKDW�LV�GHILQHG�E\�VWDQGDUG��,Q�WKH�FDVH�RI�3�6�FRQYHUWHU�ZH�XVHG
56����VWDQGDUG��7KH�ELW�UDWH�LV������ESV���7KH�VXSSO\�YROWDJH�LV���9�
&RQVXPSWLRQ�RI�3�6�FRQYHUWHU�LV�����:�

%\�WKH�ZD\��RQH�RI�SRVVLEOH�VROXWLRQV�IRU�VXSSO\LQJ�GLJLWDO�77/�FLU�
FOHV�ZDV�FUHDWHG�DQG�SUHVHQWHG��7KH�HOHFWULFDO�VFKHPH�RI�WKLV�NLQG�RI�ORZ
YROWDJH�SRZHU�VXSSO\�LV�VKRZQ�RQ�)LJXUH����
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