
'DWDEHKDQGOHUDIWDOH
PHOOHP

'HQ�GDWDDQVYDUOLJH�

*�)�,1'.,/'(1
&95���������
,QGNLOGH�$OOH���
�����$DOERUJ�6c

'DQPDUN

RJ

'DWDEHKDQGOHUHQ�

1HP7LOPHOG�GN�$S6
&95������������
6WUePPHQ��

�����1eUUHVXQGE\
'DQPDUN



���%DJJUXQG�IRU�GDWDEHKDQGOHUDIWDOHQ
�����'HQ�GDWDDQVYDUOLJH�eQVNHU�DW�LQGJb�HQ�DIWDOH�RP�HQ�WLOPHOGLQJV��RJ�HYHQWXHOW�EHWDOLQJVOeVQLQJ�WLO
EUXJ�IRU�DUUDQJHPHQWHU�RJ�HYHQWV��VRP�NUdYHU�WLOPHOGLQJ�RJ�HYHQWXHOW�EHWDOLQJ�IUD�GHQ�GDWDDQVYDUOLJHV
NXQGHU��KHUHIWHU��'HOWDJHUQH����/eVQLQJHQ�OHYHUHV�YLD�LQWHUQHWWHW��VRP�HQ�VHOYEHWMHQLQJVOeVQLQJ�

�����'DWDEHKDQGOHUHQV�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�VNHU�PHG�KHQEOLN�Sb�GHQ�LQGJbHGH�DIWDOH�RP
OHYHULQJ�DI�GHQ�RYHQIRU�VNLWVHUHGH�VHOYEHWMHQLQJVOeVQLQJ��KHUHIWHU��KRYHGDIWDOHQ��

�����'HQQH�DIWDOH�HU�JdOGHQGH�IUD�����PDM������RJ�IDVWVdWWHU�GH�UHWWLJKHGHU�RJ�IRUSOLJWHOVHU��VRP�ILQGHU
DQYHQGHOVH��QbU�GDWDEHKDQGOHUHQ�IRUHWDJHU�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�Sb�YHJQH�DI�GHQ
GDWDDQVYDUOLJH�L�VHOYEHWMHQLQJVV\VWHPHW�

�����'DWDEHKDQGOHUDIWDOHQ�UHJXOHUHU�LNNH�1HP7LOPHOG�GN
V�EHKDQGOLQJ�DI�GHQ�GDWDDQVYDUOLJHV��KHUXQGHU
eYULJH�EUXJHUHV�SHUVRQOLJH�RSO\VQLQJHU��GD�1HP7LOPHOG�GN�LNNH�DOHQH�EHKDQGOHU�GLVVH�RSO\VQLQJHU�Sb
YHJQH�DI�GHQ�GDWDDQVYDUOLJH��PHQ�WLOOLJH�WLO�HJQH�IRUPbO��1HP7LOPHOG�GN
V�EHKDQGOLQJ�DI�GHQ
GDWDDQVYDUOLJHV��KHUXQGHU�eYULJH�EUXJHUHV�SHUVRQOLJH�RSO\VQLQJHU�HU�UHJXOHUHW�L�KRYHGDIWDOHQ�

�����$IWDOHQ�HU�XGIRUPHW�PHG�KHQEOLN�Sb�SDUWHUQHV�HIWHUOHYHOVH�DI�DUWLNHO�����VWN�����L�(XURSD�3DUODPHQWHWV
RJ�5bGHWV�IRURUGQLQJ��(8�����������DI�����DSULO������RP�EHVN\WWHOVH�DI�I\VLVNH�SHUVRQHU�L�IRUELQGHOVH
PHG�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�RJ�RP�IUL�XGYHNVOLQJ�DI�VbGDQQH�RSO\VQLQJHU�RJ�RP�RSKdYHOVH�DI
GLUHNWLY�������()��'DWDEHVN\WWHOVHVIRURUGQLQJHQ���VRP�VWLOOHU�VSHFLILNNH�NUDY�WLO�LQGKROGHW�DI�HQ
GDWDEHKDQGOHUDIWDOH�

�����'DWDEHKDQGOHUDIWDOHQ�RJ��KRYHGDIWDOHQ��HU�LQGE\UGHV�DIKdQJLJH��RJ�NDQ�LNNH�RSVLJHV�VdUVNLOW�
'DWDEHKDQGOHUDIWDOHQ�NDQ�GRJ���XGHQ�DW�RSVLJH��KRYHGDIWDOHQ����HUVWDWWHV�DI�HQ�DQGHQ�J\OGLJ
GDWDEHKDQGOHUDIWDOH�

�����'HQQH�GDWDEHKDQGOHUDIWDOH�KDU�IRUUDQJ�L�IRUKROG�WLO�HYHQWXHOOH�WLOVYDUHQGH�EHVWHPPHOVHU�L�DQGUH
DIWDOHU�PHOOHP�SDUWHUQH��KHUXQGHU�L��KRYHGDIWDOHQ��

�����7LO�GHQQH�DIWDOH�KeUHU�ILUH�ELODJ��%LODJHQH�IXQJHUHU�VRP�HQ�LQWHJUHUHW�GHO�DI�GDWDEHKDQGOHUDIWDOHQ�

�����'DWDEHKDQGOHUDIWDOHQV�ELODJ�$�LQGHKROGHU�QdUPHUH�RSO\VQLQJHU�RP�EHKDQGOLQJHQ��KHUXQGHU�RP
EHKDQGOLQJHQV�IRUPbO�RJ�NDUDNWHU��W\SHQ�DI�SHUVRQRSO\VQLQJHU��NDWHJRULHUQH�DI�UHJLVWUHUHGH�RJ�YDULJKHG
DI�EHKDQGOLQJHQ�

������'DWDEHKDQGOHUDIWDOHQV�ELODJ�%�LQGHKROGHU�GHQ�GDWDDQVYDUOLJHV�EHWLQJHOVHU�IRU��DW�GDWDEHKDQGOHUHQ
NDQ�JeUH�EUXJ�DI�HYHQWXHOOH�XQGHUGDWDEHKDQGOHUH��LQVWUXNV�IRU�RYHUIeUHOVH�WLO�WUHGMHODQG�VDPW�HQ�OLVWH
RYHU�GH�XQGHUGDWDEHKDQGOHUH�VDPW�PRGWDJHUH��VRP�GHQ�GDWDDQVYDUOLJH�KDU�JRGNHQGW�

������'DWDEHKDQGOHUDIWDOHQV�ELODJ�&�LQGHKROGHU�HQ�QdUPHUH�LQVWUXNV�RP��KYLONHQ�EHKDQGOLQJ
GDWDEHKDQGOHUHQ�VNDO�IRUHWDJH�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH��EHKDQGOLQJHQV�JHQVWDQG���KYLONH
VLNNHUKHGVIRUDQVWDOWQLQJHU��GHU�VRP�PLQLPXP�VNDO�LDJWWDJHV��VDPW�KYRUGDQ�GHU�IeUHV�WLOV\Q�PHG
GDWDEHKDQGOHUHQ�RJ�XQGHUGDWDEHKDQGOHUH�

������'DWDEHKDQGOHUDIWDOHQV�ELODJ�'�LQGHKROGHU�NRQWDNWRSO\VQLQJHU�Sb�GHQ�GDWDDQVYDUOLJHV
GDWDEHVN\WWHOVHVUbGJLYHU�HOOHU�GDWDDQVYDUOLJH��VRP�'HOWDJHUQH�NDQ�NRQWDNWH�RPNULQJ�YDUHWDJHOVHQ�DI
GHQ�GDWDDQVYDUOLJHV�IRUSOLJWHOVHU�L�KHQKROG�WLO�GDWDEHVN\WWHOVHVIRURUGQLQJHQ�RJ�GDWDEHVN\WWHOVHVORYHQ�

������'DWDEHKDQGOHUDIWDOHQ�PHG�WLOKeUHQGH�ELODJ�RSEHYDUHV�VNULIWOLJW��KHUXQGHU�HOHNWURQLVN�DI�EHJJH
SDUWHU�



������'HQQH�GDWDEHKDQGOHUDIWDOH�IULJeU�LNNH�GDWDEHKDQGOHUHQ�IRU�IRUSOLJWHOVHU��VRP�HIWHU
GDWDEHVN\WWHOVHVIRURUGQLQJHQ�HOOHU�HQKYHU�DQGHQ�ORYJLYQLQJ�GLUHNWH�HU�SbODJW�GDWDEHKDQGOHUHQ�

���'HQ�GDWDDQVYDUOLJHV�IRUSOLJWHOVHU�RJ�UHWWLJKHGHU
�����1HP7LOPHOG�GN�HU�HW�VHOYEHWMHQLQJVV\VWHP��KYRU�GH�RSO\VQLQJHU�GHU�EHKDQGOHV�KRV�1HP7LOPHOG�GN
Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH�IRUHWDJHV�Sb�EDJJUXQG�DI�GH�RSO\VQLQJHU�GHQ�GDWDDQVYDUOLJH�JLYHU�RJ
DQPRGHU�RP�YHG�RSUHWWHOVH�RJ�UHGLJHULQJ�DI�HW�DUUDQJHPHQW�

�����'HQ�GDWDDQVYDUOLJH�KDU�RYHUIRU�RPYHUGHQHQ��KHUXQGHU�GHQ�UHJLVWUHUHGH��DQVYDUHW�IRU��DW�GHQ
EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�GHU�IRUHWDJHV�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH�L�VHOYEHWMHQLQJVV\VWHPHW
VNHU�LQGHQIRU�UDPPHUQH�DI�GDWDEHVN\WWHOVHVIRURUGQLQJHQ�RJ�GDWDEHVN\WWHOVHVORYHQ��KHUXQGHU�DW
EHKDQGOLQJHQ�HU�QeGYHQGLJ�RJ�VDJOLJ�L�IRUKROG�WLO�GHQ�GDWDDQVYDUOLJHV�RSJDYHYDUHWDJHOVH�

�����'HQ�GDWDDQVYDUOLJH�KDU�GHUIRU�EbGH�UHWWLJKHGHUQH�RJ�IRUSOLJWHOVHUQH�WLO�DW�WUdIIH�EHVOXWQLQJHU�RP��WLO
KYLONH�IRUPbO�RJ�PHG�KYLONH�KMdOSHPLGOHU�GHU�Pb�IRUHWDJHV�EHKDQGOLQJ�

�����'HQ�GDWDDQVYDUOLJH�HU�EODQGW�DQGHW�DQVYDUOLJ�IRU��DW�GHU�IRUHOLJJHU�KMHPPHO�WLO�GHQ�EHKDQGOLQJ��VRP
GDWDEHKDQGOHUHQ�LQVWUXHUHV�L�DW�IRUHWDJH�

�����%DVHUHW�Sb�GH�RSO\VQLQJHU�GHQ�GDWDDQVYDUOLJH�GHOV�DQPRGHU�RP�GHOV�JLYHU�YHG�RSUHWWHOVHQ�RJ
UHGLJHULQJ�DI�HW�DUUDQJHPHQW�GDQQHU�V\VWHPHW�DXWRPDWLVN�HW�VdW�WLOPHOGLQJVEHWLQJHOVHU��'HQ
GDWDDQVYDUOLJH�HU�IRUSOLJWHW�WLO��DW�JHQQHPOdVH�RJ�NRQWUROOHUH�RP�RSO\VQLQJHUQH�L�WLOPHOGLQJVEHWLQJHOVHUQH
HU�WLOVWUdNNHOLJH�L�IRUKROG�WLO�UHJOHUQH�L�GDWDEHVN\WWHOVHVIRURUGQLQJHQ�RJ�GDWDEHVN\WWHOVHVORYHQ�IeU
V\VWHPHW�NDQ�EUXJHV�WLO�'HOWDJHUHQV�WLOPHOGLQJ�EHWDOLQJ�

�����'HQ�GDWDDQVYDUOLJH�LQGHVWbU�IRU�RJ�KDU�GHW�IXOGH�DQVYDU�IRU�GH�EUXJHUH�GHU�KDU�DGJDQJ�WLO�GHQ
GDWDDQVYDUOLJHV�NRQWR�KRV�1HP7LOPHOG�GN��'HQ�GDWDDQVYDUOLJH�VNDO�RSO\VH�GHQQHV�EUXJHUH�RP
IRUSOLJWHOVHUQH�GHU�SbKYLOHU�KYHU�EUXJHU�DI�V\VWHPHW��KHUXQGHU�HYHQWXHOOH�SUREOHPVWLOOLQJHU�GHU�NDQ�RSVWb�L
IRUELQGHOVH�PHG�GHOLQJ�DI�ORJLQ�GHWDOMHU�

�����,�V\VWHPHW�NDQ�GHQ�GDWDDQVYDUOLJH�XGVNULYH�XGVHQGH�HQ��GHOWDJHUOLVWH���ODYH��HNVWHUQ�VWDWLVWLN��RJ
DQYHQGH�HQ��RIIHQWOLJ�GHOWDJHUOLVWH���+YLV�GLVVH�IXQNWLRQHU�EUXJHV�DI�GHQ�GDWDDQVYDUOLJH�HU�GHQQH
DQVYDUOLJ�IRU��DW�YLGHUHJLYHOVH�DI�'HOWDJHUQHV�LQIRUPDWLRQHU�HU�L�RYHUHQVVWHPPHOVH�PHG�UHJOHUQH�L
GDWDEHVN\WWHOVHVIRURUGQLQJHQ�RJ�GDWDEHVN\WWHOVHVORYHQ�

���'DWDEHKDQGOHUHQ�KDQGOHU�HIWHU�LQVWUXNV
�����'DWDEHKDQGOHUHQ�Pb�NXQ�EHKDQGOH�SHUVRQRSO\VQLQJHU�HIWHU�GRNXPHQWHUHW�LQVWUXNV�IUD�GHQ
GDWDDQVYDUOLJH��PHGPLQGUH�GHW�NUdYHV�L�KHQKROG�WLO�(8�UHW�HOOHU�PHGOHPVVWDWHUQHV�QDWLRQDOH�UHW��VRP
GDWDEHKDQGOHUHQ�HU�XQGHUODJW��L�Vb�IDOG�XQGHUUHWWHU�GDWDEHKDQGOHUHQ�GHQ�GDWDDQVYDUOLJH�RP�GHWWH�UHWOLJH
NUDY�LQGHQ�EHKDQGOLQJ��PHGPLQGUH�GHQ�SbJdOGHQGH�UHW�IRUE\GHU�HQ�VbGDQ�XQGHUUHWQLQJ�DI�KHQV\Q�WLO
YLJWLJH�VDPIXQGVPdVVLJH�LQWHUHVVHU��MI��DUWLNHO�����VWN�����OLWUD�D�

�����'HQ�GDWDDQVYDUOLJH�JLYHU�GHOV�GHQ�GRNXPHQWHUHGH�LQVWUXNV�LJHQQHP�GHQQH�GDWDEHKDQGOHUDIWDOH
GHOV�LJHQQHP�EUXJHQ�DI�VHOYEHWMHQLQJVV\VWHPHW��DOWVb�LJHQQHP�GH�RSO\VQLQJHU�GHQ�GDWDDQVYDUOLJH�JLYHU
LJHQQHP�RSVdWQLQJHQ�DI�V\VWHPHW�VDPW�GHW�OeEHQGH�EUXJ�DI�V\VWHPHW��6HOYEHWMHQLQJVV\VWHPHW�PHGIeUHU
GHUIRU��DW�LQVWUXNVHQ�DXWRPDWLVN�YLGHUHEHKDQGOHV�DI�V\VWHPHW�RJ�JeU�DW�GDWDEHKDQGOHUHQ�LNNH�OeEHQGH
YXUGHUHU�RP�LQVWUXNVHQ�HU�L�VWULG�PHG�GDWDEHVN\WWHOVHVIRURUGQLQJHQ�RJ�GDWDEHVN\WWHOVHVORYHQ�

�����'DWDEHKDQGOHUHQ�WLOJbU�NXQ�GHQ�GDWDDQVYDUOLJHV�VLGHU�L�V\VWHPHW�L�IRUELQGHOVH�PHG�VXSSRUWRSJDYHU�
%OLYHU�GDWDEHKDQGOHUHQ�L�IRUELQGHOVH�PHG�VXSSRUWHQ�RSPdUNVRP�Sb��DW�HQ�LQVWUXNV�HIWHU



GDWDEHKDQGOHUHQV�PHQLQJ�HU�L�VWULG�PHG�GDWDEHVN\WWHOVHVIRURUGQLQJHQ�HOOHU�GDWDEHVN\WWHOVHVORYHQ
XQGHUUHWWHV�GHQ�GDWDDQVYDUOLJH�RPJbHQGH�

���)RUWUROLJKHG
�����'DWDEHKDQGOHUHQ�VLNUHU��DW�NXQ�GH�SHUVRQHU��GHU�DNWXHOW�HU�DXWRULVHUHW�KHUWLO��KDU�DGJDQJ�WLO�GH
SHUVRQRSO\VQLQJHU��GHU�EHKDQGOHV�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH��$GJDQJHQ�WLO�RSO\VQLQJHUQH�VNDO
GHUIRU�VWUDNV�OXNNHV�QHG��KYLV�DXWRULVDWLRQHQ�IUDWDJHV�HOOHU�XGOeEHU�

�����'HU�Pb�DOHQH�DXWRULVHUHV�SHUVRQHU��IRU�KYHP�GHW�HU�QeGYHQGLJW�DW�KDYH�DGJDQJ�WLO
SHUVRQRSO\VQLQJHUQH�IRU�DW�NXQQH�RSI\OGH�GDWDEHKDQGOHUHQV�IRUSOLJWHOVHU�RYHUIRU�GHQ�GDWDDQVYDUOLJH�

�����'DWDEHKDQGOHUHQ�VLNUHU��DW�GH�SHUVRQHU��GHU�HU�DXWRULVHUHW�WLO�DW�EHKDQGOH�SHUVRQRSO\VQLQJHU�Sb
YHJQH�DI�GHQ�GDWDDQVYDUOLJH��KDU�IRUSOLJWHW�VLJ�WLO�IRUWUROLJKHG�HOOHU�HU�XQGHUODJW�HQ�SDVVHQGH�ORYEHVWHPW
WDYVKHGVSOLJW�

�����'DWDEHKDQGOHUHQ�VNDO�HIWHU�DQPRGQLQJ�IUD�GHQ�GDWDDQVYDUOLJH�NXQQH�SbYLVH��DW�GH�UHOHYDQWH
PHGDUEHMGHUH�HU�XQGHUODJW�RYHQQdYQWH�WDYVKHGVSOLJW�

���%HKDQGOLQJVVLNNHUKHG
�����'DWDEHKDQGOHUHQ�LYdUNVdWWHU�DOOH�IRUDQVWDOWQLQJHU��VRP�NUdYHV�L�KHQKROG�WLO
GDWDEHVN\WWHOVHVIRURUGQLQJHQV�DUWLNHO�����KYRUDI�GHW�EO�D��IUHPJbU��DW�GHU�XQGHU�KHQV\QWDJHQ�WLO�GHW
DNWXHOOH�QLYHDX��LPSOHPHQWHULQJVRPNRVWQLQJHUQH�RJ�GHQ�SbJdOGHQGH�EHKDQGOLQJV�NDUDNWHU��RPIDQJ�
VDPPHQKdQJ�RJ�IRUPbO�VDPW�ULVLFLHQH�DI�YDULHUHQGH�VDQGV\QOLJKHG�RJ�DOYRU�IRU�I\VLVNH�SHUVRQHUV
UHWWLJKHGHU�RJ�IULKHGVUHWWLJKHGHU�VNDO�JHQQHPIeUHV�SDVVHQGH�WHNQLVNH�RJ�RUJDQLVDWRULVNH
IRUDQVWDOWQLQJHU�IRU�DW�VLNUH�HW�VLNNHUKHGVQLYHDX��GHU�SDVVHU�WLO�GLVVH�ULVLFL�

�����'DWDEHKDQGOHUHQ�VNDO�L�IRUELQGHOVH�PHG�RYHQVWbHQGH���L�DOOH�WLOIdOGH���VRP�PLQLPXP�LYdUNVdWWH�GHW
VLNNHUKHGVQLYHDX�RJ�GH�IRUDQVWDOWQLQJHU��VRP�HU�VSHFLILFHUHW�QdUPHUH�L�GHQQH�DIWDOHV�%LODJ�&�

���$QYHQGHOVH�DI�XQGHUGDWDEHKDQGOHUH
�����'DWDEHKDQGOHUHQ�VNDO�RSI\OGH�GH�EHWLQJHOVHU��GHU�HU�RPKDQGOHW�L�GDWDEHVN\WWHOVHVIRURUGQLQJHQV
DUWLNHO�����VWN����RJ����IRU�DW�JeUH�EUXJ�DI�HQ�DQGHQ�GDWDEHKDQGOHU��XQGHUGDWDEHKDQGOHU��

�����'DWDEHKDQGOHUHQ�Pb�VbOHGHV�LNNH�JeUH�EUXJ�DI�HQ�DQGHQ�GDWDEHKDQGOHU��XQGHUGDWDEHKDQGOHU��WLO
RSI\OGHOVH�DI�GDWDEHKDQGOHUDIWDOHQ�XGHQ�IRUXGJbHQGH�VSHFLILN�HOOHU�JHQHUHO�VNULIWOLJ�JRGNHQGHOVH�IUD�GHQ
GDWDDQVYDUOLJH�

�����,�WLOIdOGH�DI�JHQHUHO�VNULIWOLJ�JRGNHQGHOVH�VNDO�GDWDEHKDQGOHUHQ�XQGHUUHWWH�GHQ�GDWDDQVYDUOLJH�RP
HYHQWXHOOH�SODQODJWH�dQGULQJHU�YHGUeUHQGH�WLOIeMHOVH�HOOHU�HUVWDWQLQJ�DI�DQGUH�GDWDEHKDQGOHUH�RJ�GHUYHG
JLYH�GHQ�GDWDDQVYDUOLJH�PXOLJKHG�IRU�DW�JeUH�LQGVLJHOVH�PRG�VbGDQQH�dQGULQJHU�

�����'HQ�GDWDDQVYDUOLJHV�QdUPHUH�EHWLQJHOVHU�IRU�GDWDEHKDQGOHUHQV�EUXJ�DI�HYHQWXHOOH
XQGHUGDWDEHKDQGOHUH�IUHPJbU�DI�GHQQH�DIWDOHV�ELODJ�%�

�����'HQ�GDWDDQVYDUOLJHV�HYHQWXHOOH�JRGNHQGHOVH�DI�VSHFLILNNH�XQGHUGDWDEHKDQGOHUH�HU�DQIeUW�L�GHQQH
DIWDOHV�ELODJ�%�

�����1bU�GDWDEHKDQGOHUHQ�KDU�GHQ�GDWDDQVYDUOLJHV�JRGNHQGHOVH�WLO�DW�JeUH�EUXJ�DI�HQ
XQGHUGDWDEHKDQGOHU��VeUJHU�GDWDEHKDQGOHUHQ�IRU�DW�SbOdJJH�XQGHUGDWDEHKDQGOHUHQ�GH�VDPPH



GDWDEHVN\WWHOVHVIRUSOLJWHOVHU�VRP�GHP��GHU�HU�IDVWVDW�L�GHQQH�GDWDEHKDQGOHUDIWDOH��JHQQHP�HQ�NRQWUDNW
HOOHU�DQGHW�UHWOLJW�GRNXPHQW�L�KHQKROG�WLO�(8�UHWWHQ�HOOHU�PHGOHPVVWDWHUQHV�QDWLRQDOH�UHW��KYRUYHG�GHU
QDYQOLJ�VWLOOHV�GH�IRUQeGQH�JDUDQWLHU�IRU��DW�XQGHUGDWDEHKDQGOHUHQ�YLO�JHQQHPIeUH�GH�SDVVHQGH�WHNQLVNH
RJ�RUJDQLVDWRULVNH�IRUDQVWDOWQLQJHU�Sb�HQ�VbGDQ�PbGH��DW�EHKDQGOLQJHQ�RSI\OGHU�NUDYHQH�L
GDWDEHVN\WWHOVHVIRURUGQLQJHQ�

'DWDEHKDQGOHUHQ�HU�VbOHGHV�DQVYDUOLJ�IRU�DW�SbOdJJH�HQ�HYHQWXHO�XQGHUGDWDEHKDQGOHU�PLQGVW�GH
IRUSOLJWHOVHU��VRP�GDWDEHKDQGOHUHQ�VHOY�HU�XQGHUODJW�HIWHU�GDWDEHVN\WWHOVHVUHJOHUQH�RJ�GHQQH
GDWDEHKDQGOHUDIWDOH�PHG�WLOKeUHQGH�ELODJ�

�����+YLV�XQGHUGDWDEHKDQGOHUHQ�LNNH�RSI\OGHU�VLQH�GDWDEHVN\WWHOVHVIRUSOLJWHOVHU��IRUEOLYHU
GDWDEHKDQGOHUHQ�IXOGW�DQVYDUOLJ�RYHU�IRU�GHQ�GDWDDQVYDUOLJH�IRU�RSI\OGHOVHQ�DI�XQGHUGDWDEHKDQGOHUHQV
IRUSOLJWHOVHU�

���2YHUIdUVHO�DI�RSO\VQLQJHU�WLO�WUHGMHODQGH�HOOHU�LQWHUQDWLRQDOH
RUJDQLVDWLRQHU
�����'DWDEHKDQGOHUHQ�Pb�NXQ�EHKDQGOH�SHUVRQRSO\VQLQJHU�HIWHU�GRNXPHQWHUHW�LQVWUXNV�IUD�GHQ
GDWDDQVYDUOLJH��KHUXQGHU�IRU�Vb�YLGW�DQJbU�RYHUIeUVHO��RYHUODGHOVH��YLGHUHJLYHOVH�VDPW�LQWHUQ�DQYHQGHOVH�
DI�SHUVRQRSO\VQLQJHU�WLO�WUHGMHODQGH�HOOHU�LQWHUQDWLRQDOH�RUJDQLVDWLRQHU��PHGPLQGUH�GHW�NUdYHV�L�KHQKROG
WLO�(8�UHW�HOOHU�PHGOHPVVWDWHUQHV�QDWLRQDOH�UHW��VRP�GDWDEHKDQGOHUHQ�HU�XQGHUODJW��L�Vb�IDOG�XQGHUUHWWHU
GDWDEHKDQGOHUHQ�GHQ�GDWDDQVYDUOLJH�RP�GHWWH�UHWOLJH�NUDY�LQGHQ�EHKDQGOLQJ��PHGPLQGUH�GHQ
SbJdOGHQGH�UHW�IRUE\GHU�HQ�VbGDQ�XQGHUUHWQLQJ�DI�KHQV\Q�WLO�YLJWLJH�VDPIXQGVPdVVLJH�LQWHUHVVHU��MI�
DUWLNHO�����VWN�����OLWUD�D�

�����8GHQ�GHQ�GDWDDQVYDUOLJHV�LQVWUXNV�HOOHU�JRGNHQGHOVH�NDQ�GDWDEHKDQGOHUHQ��GHUIRU�EO�D��LNNH�

YLGHUHJLYH�SHUVRQRSO\VQLQJHUQH�WLO�HQ�GDWDDQVYDUOLJ�L�HW�WUHGMHODQG�HOOHU�L�HQ�LQWHUQDWLRQDO�RUJDQLVDWLRQ�D�
RYHUODGH�EHKDQGOLQJHQ�DI�SHUVRQRSO\VQLQJHU�WLO�HQ�XQGHUGDWDEHKDQGOHU�L�HW�WUHGMHODQG�E�
ODGH�RSO\VQLQJHUQH�EHKDQGOH�L�HQ�DQGHQ�DI�GDWDEHKDQGOHUHQV�DIGHOLQJHU��VRP�HU�SODFHUHW�L�HWF�
WUHGMHODQG�

�����'HQ�GDWDDQVYDUOLJHV�HYHQWXHOOH�LQVWUXNV�HOOHU�JRGNHQGHOVH�DI��DW�GHU�IRUHWDJHV�RYHUIeUVHO�DI
SHUVRQRSO\VQLQJHU�WLO�HW�WUHGMHODQG��YLO�IUHPJb�DI�GHQQH�DIWDOHV�ELODJ�%�

�����,�GHW�RPIDQJ�DW�GDWDEHKDQGOHUHQ�HU�EHUHWWLJHW�WLO�DW�IRUHWDJH�RYHUIeUVHO�DI�SHUVRQRSO\VQLQJHU�WLO�HW
WUHGMHODQG��MI��ELODJ�%��GD�HU�GDWDEHKDQGOHUHQ�IRUSOLJWHW�WLO�DW�VLNUH�VLJ��DW

HQ�VbGDQ�RYHUIeUVHO�HU�ORYOLJ��KHUXQGHU�DW�GHU�HU�HW�WLOVWUdNNHOLJW�EHVN\WWHOVHVQLYHDX�IRU�RYHUIeUVOHQ�DID�
SHUVRQRSO\VQLQJHU��I�HNV��YHG�LQGJbHOVH�DI�(8�.RPPLVVLRQHQV�VWDQGDUGNRQWUDNWEHVWHPPHOVHU�
DOOH�QeGYHQGLJH�JRGNHQGHOVHU�HU�LQGKHQWHW��VDPWE�
DOOH�QeGYHQGLJH�PHGGHOHOVHU�YHGUeUHQGH�GHQ�SbJdOGHQGH�RYHUIeUVHO�HU�EOHYHW�JLYHW�WLO�GHQ�UHOHYDQWHF�
WLOV\QVP\QGLJKHG�

���%LVWDQG�WLO�GHQ�GDWDDQVYDUOLJH
�����'DWDEHKDQGOHUHQ�ELVWbU��XQGHU�KHQV\QWDJHQ�WLO�EHKDQGOLQJHQV�NDUDNWHU��Vb�YLGW�PXOLJW�GHQ
GDWDDQVYDUOLJH�YHG�KMdOS�DI�SDVVHQGH�WHNQLVNH�RJ�RUJDQLVDWRULVNH�IRUDQVWDOWQLQJHU��PHG�RSI\OGHOVH�DI
GHQ�GDWDDQVYDUOLJHV�IRUSOLJWHOVH�WLO�DW�EHVYDUH�DQPRGQLQJHU�RP�XGeYHOVHQ�DI�'HOWDJHUQHV�UHWWLJKHGHU
VRP�IDVWODJW�L�GDWDEHVN\WWHOVHVIRURUGQLQJHQV�NDSLWHO���



'HWWH�LQGHEdUHU��DW�GDWDEHKDQGOHUHQ�Vb�YLGW�PXOLJW�VNDO�ELVWb�GHQ�GDWDDQVYDUOLJH�HIWHU�GHQ
GDWDDQVYDUOLJHV�YHULILFHULQJ�DI�'HOWDJHUHQ�PHG�RYHUKROGHOVHQ�DI�

RSO\VQLQJVSOLJWHQ�YHG�LQGVDPOLQJ�DI�SHUVRQRSO\VQLQJHU�KRV�'HOWDJHUHQD�
RSO\VQLQJVSOLJWHQ��KYLV�SHUVRQRSO\VQLQJHU�LNNH�HU�LQGVDPOHW�KRV�'HOWDJHUHQE�
'HOWDJHUHQV�LQGVLJWVUHWF�
UHWWHQ�WLO�EHULJWLJHOVHG�
UHWWHQ�WLO�VOHWQLQJ��gUHWWHQ�WLO�DW�EOLYH�JOHPWf�H�
UHWWHQ�WLO�EHJUdQVQLQJ�DI�EHKDQGOLQJI�
XQGHUUHWQLQJVSOLJW�L�IRUELQGHOVH�PHG�EHULJWLJHOVH�HOOHU�VOHWQLQJ�DI�SHUVRQRSO\VQLQJHU�HOOHUJ�
EHJUdQVQLQJ�DI�EHKDQGOLQJ
UHWWHQ�WLO�GDWDSRUWDELOLWHWK�
UHWWHQ�WLO�LQGVLJHOVHL�
UHWWHQ�WLO�DW�JeUH�LQGVLJHOVH�PRG�UHVXOWDWHW�DI�DXWRPDWLVNH�LQGLYLGXHOOH�DIJeUHOVHU��KHUXQGHU�SURILOHULQJM�

,�VHOYEHWMHQLQJVV\VWHPHW�NDQ�GHQ�GDWDDQVYDUOLJH�XGHQ�ELVWDQG�IUD�GDWDEHKDQGOHUHQ�RYHUKROGH�HQ�UdNNH
DI�GH�DQIeUWH�IRUSOLJWHOVHU�RYHUIRU�'HOWDJHUHQ��6HOYEHWMHQLQJVV\VWHPHW�EOLYHU�OeEHQGH�RSGDWHUHW��VbOHGHV
DW�VWeUVWHGHOHQ�DI�GHQ�GDWDDQVYDUOLJHV�IRUSOLJWHOVHU�RYHUIRU�'HOWDJHUHQ�GLUHNWH�NDQ�IRUHWDJHV�DI�GHQ
GDWDDQVYDUOLJH�L�V\VWHPHW�

6bIUHPW�GDWDEHKDQGOHUHQ�PRGWDJHU�HQ�EHJdULQJ�RP�LQGVLJW�IUD�'HOWDJHUHQ��VNDO�GDWDEHKDQGOHUHQ
KXUWLJVW�PXOLJW�YLGHUHJLYH�GHQQH�EHJdULQJ�WLO�GHQ�'DWDDQVYDUOLJH�

�����'DWDEHKDQGOHUHQ�ELVWbU�GHQ�GDWDDQVYDUOLJH�PHG�DW�VLNUH�RYHUKROGHOVH�DI�GHQ�GDWDDQVYDUOLJHV
IRUSOLJWHOVHU�L�PHGIeU�DI�GDWDEHVN\WWHOVHVIRURUGQLQJHQV�DUWLNHO�������XQGHU�KHQV\QVWDJHQ�WLO
EHKDQGOLQJHQV�NDUDNWHU�RJ�GH�RSO\VQLQJHU��GHU�HU�WLOJdQJHOLJH�IRU�GDWDEHKDQGOHUHQ��MI��DUWLNHO�����VWN����
OLWUD�I�

'HWWH�LQGHEdUHU��DW�GDWDEHKDQGOHUHQ�XQGHU�KHQV\QWDJHQ�WLO�EHKDQGOLQJHQV�NDUDNWHU�VNDO�ELVWb�GHQ
GDWDDQVYDUOLJH�L�IRUELQGHOVH�PHG��DW�GHQ�GDWDDQVYDUOLJH�VNDO�VLNUH�RYHUKROGHOVHQ�DI�

IRUSOLJWHOVHQ�WLO�DW�JHQQHPIeUH�SDVVHQGH�WHNQLVNH�RJ�RUJDQLVDWRULVNH�IRUDQVWDOWQLQJHU�IRU�DW�VLNUH�HWD�
VLNNHUKHGVQLYHDX��GHU�SDVVHU�WLO�GH�ULVLFL��GHU�HU�IRUEXQGHW�PHG�EHKDQGOLQJHQ
IRUSOLJWHOVHQ�WLO�DW�DQPHOGH�EUXG�Sb�SHUVRQGDWDVLNNHUKHGHQ�WLO�WLOV\QVP\QGLJKHGHQ��'DWDWLOV\QHW��XGHQE�
XQeGLJ�IRUVLQNHOVH�RJ�RP�PXOLJW�VHQHVW����WLPHU��HIWHU�DW�GHQ�GDWDDQVYDUOLJH�HU�EOHYHW�EHNHQGW�PHG
EUXGGHW��PHGPLQGUH�DW�GHW�HU�XVDQGV\QOLJW��DW�EUXGGHW�Sb�SHUVRQGDWDVLNNHUKHGHQ�LQGHEdUHU�HQ�ULVLNR
IRU�I\VLVNH�SHUVRQHUV�UHWWLJKHGHU�HOOHU�IULKHGVUHWWLJKHGHU
IRUSOLJWHOVHQ�WLO���XGHQ�XQeGLJ�IRUVLQNHOVH���DW�XQGHUUHWWH�'HOWDJHUHQ�'HOWDJHUQH�RP�EUXG�SbF�
SHUVRQGDWDVLNNHUKHGHQ��QbU�HW�VbGDQW�EUXG�VDQGV\QOLJYLV�YLO�LQGHEdUH�HQ�KeM�ULVLNR�IRU�I\VLVNH
SHUVRQHUV�UHWWLJKHGHU�RJ�IULKHGVUHWWLJKHGHU
IRUSOLJWHOVHQ�WLO�DW�JHQQHPIeUH�HQ�NRQVHNYHQVDQDO\VH�YHGUeUHQGH�GDWDEHVN\WWHOVH��KYLV�HQ�W\SHG�
EHKDQGOLQJ�VDQGV\QOLJYLV�YLO�LQGHEdUH�HQ�KeM�ULVLNR�IRU�I\VLVNH�SHUVRQHUV�UHWWLJKHGHU�RJ
IULKHGVUHWWLJKHGHU
IRUSOLJWHOVHQ�WLO�DW�KeUH�WLOV\QVP\QGLJKHGHQ��'DWDWLOV\QHW��LQGHQ�EHKDQGOLQJ��VbIUHPW�HQH�
NRQVHNYHQVDQDO\VH�YHGUeUHQGH�GDWDEHVN\WWHOVH�YLVHU��DW�EHKDQGOLQJHQ�YLO�IeUH�WLO�KeM�ULVLNR�L�PDQJHO
DI�IRUDQVWDOWQLQJHU�WUXIIHW�DI�GHQ�GDWDDQVYDUOLJH�IRU�DW�EHJUdQVH�ULVLNRHQ

�����'DWDEHKDQGOHUHQ�HU�EHUHWWLJHW�WLO�HQ�NRPSHQVDWLRQ�IRU�GHQQHV�PHGDUEHMGHUHV�WLG�L�IRUELQGHOVH�PHG
ELVWDQG�WLO�DQPHOGHOVH�DI�EUXG�WLO�'DWDWLOV\QHW�PHGPLQGUH�EUXGGHW�VN\OGHV�GDWDEHKDQGOHUHQ��HYHQWXHO
ELVWDQG�WLO�JHQQHPIeUHOVH�DI�HQ�NRQVHNYHQVDQDO\VH�HOOHU�ELVWDQG�WLO�KeUHOVH�DI�WLOV\QVP\QGLJKHGHQ�LQGHQ
HQ�EHKDQGOLQJ��GHU�YLO�IeUH�WLO�KeM�ULVLNR�L�PDQJHO�DI�IRUDQVWDOWQLQJHU�WUXIIHW�DI�GHQ�GDWDDQVYDUOLJH��3ULVHQ
HU�������NU��HNVNOXVLY�PRPV�SHU�WLPH�



���8QGHUUHWQLQJ�RP�EUXG�Sb�SHUVRQGDWDVLNNHUKHGHQ
�����'DWDEHKDQGOHUHQ�XQGHUUHWWHU�XGHQ�XQeGLJ�IRUVLQNHOVH�GHQ�GDWDDQVYDUOLJH�HIWHU�DW�YdUH�EOHYHW
RSPdUNVRP�Sb��DW�GHU�HU�VNHW�EUXG�Sb�SHUVRQGDWDVLNNHUKHGHQ�KRV�GDWDEHKDQGOHUHQ�HOOHU�HQ�HYHQWXHO
XQGHUGDWDEHKDQGOHU�

'DWDEHKDQGOHUHQV�XQGHUUHWQLQJ�WLO�GHQ�GDWDDQVYDUOLJH�VNDO�VRP�PLQLPXP�VNH�YHG��DW�'DWDEHKDQGOHUHQ
JLYHU�HQ�LQGOHGHQGH�XQGHUUHWQLQJ�LQGHQIRU�����WLPHU�HIWHU�RSGDJHOVHQ�DI�EUXGGHW�RJ�HQ�XGG\EHQGH
XQGHUUHWQLQJ�LQGHQ�IRU����WLPHU�HIWHU�RSGDJHOVHQ�DI�EUXGGHW��VbGDQ�DW�GHQ�GDWDDQVYDUOLJH�KDU�PXOLJKHG
IRU�DW�HIWHUOHYH�VLQ�HYHQWXHOOH�IRUSOLJWHOVH�WLO�DW�DQPHOGH�EUXGGHW�WLO�WLOV\QVP\QGLJKHGHQ�LQGHQIRU����WLPHU�

�����,�RYHUHQVVWHPPHOVH�PHG�GHQQH�DIWDOHV�DIVQLW�������OLWUD�E��VNDO�GDWDEHKDQGOHUHQ���XQGHU
KHQV\QWDJHQ�WLO�EHKDQGOLQJHQV�NDUDNWHU�RJ�GH�RSO\VQLQJHU��GHU�HU�WLOJdQJHOLJH�IRU�GHQQH���ELVWb�GHQ
GDWDDQVYDUOLJH�PHG�DW�IRUHWDJH�DQPHOGHOVH�DI�EUXGGHW�WLO�WLOV\QVP\QGLJKHGHQ�

'HW�NDQ�EHW\GH��DW�GDWDEHKDQGOHUHQ�EO�D��VNDO�KMdOSH�PHG�DW�WLOYHMHEULQJH�QHGHQVWbHQGH�RSO\VQLQJHU�
VRP�HIWHU�GDWDEHVN\WWHOVHVIRURUGQLQJHQV�DUWLNHO�����VWN�����VNDO�IUHPJb�DI�GHQ�GDWDDQVYDUOLJHV
DQPHOGHOVH�WLO�WLOV\QVP\QGLJKHGHQ�

.DUDNWHUHQ�DI�EUXGGHW�Sb�SHUVRQGDWDVLNNHUKHGHQ��KHUXQGHU��KYLV�GHW�HU�PXOLJW��NDWHJRULHUQH�RJ�GHWD�
RPWUHQWOLJH�DQWDO�EHUeUWH�UHJLVWUHUHGH�VDPW�NDWHJRULHUQH�RJ�GHW�RPWUHQWOLJH�DQWDO�EHUeUWH
UHJLVWUHULQJHU�DI�SHUVRQRSO\VQLQJHU
6DQGV\QOLJH�NRQVHNYHQVHU�DI�EUXGGHW�Sb�SHUVRQGDWDVLNNHUKHGHQE�
)RUDQVWDOWQLQJHU��VRP�HU�WUXIIHW�HOOHU�IRUHVObV�WUXIIHW�IRU�DW�KbQGWHUH�EUXGGHW�SbF�
SHUVRQGDWDVLNNHUKHGHQ��KHUXQGHU�KYLV�GHW�HU�UHOHYDQW��IRUDQVWDOWQLQJHU�IRU�DW�EHJUdQVH�GHWV�PXOLJH
VNDGHYLUNQLQJHU

����6OHWQLQJ�RJ�WLOEDJHOHYHULQJ�DI�RSO\VQLQJHU
������9HG�RSKeU�DI�WMHQHVWHUQH�YHGUeUHQGH�EHKDQGOLQJ�IRUSOLJWHV�GDWDEHKDQGOHUHQ�WLO��HIWHU�GHQ
GDWDDQVYDUOLJHV�YDOJ��DW�VOHWWH�HOOHU�WLOEDJHOHYHUH�DOOH�SHUVRQRSO\VQLQJHU�WLO�GHQ�GDWDDQVYDUOLJH��VDPW�DW
VOHWWH�HNVLVWHUHQGH�NRSLHU��PHGPLQGUH�(8�UHWWHQ�HOOHU�QDWLRQDO�UHW�IRUHVNULYHU�RSEHYDULQJ�DI
SHUVRQRSO\VQLQJHUQH�

������2SO\VQLQJHU�GHU�KDU�LQYROYHUHW�HQ�EHWDOLQJ�RSEHYDUHV�L�KHQKROG�WLO�UHJOHUQH�L�ERJIeULQJVORYHQ�L���bU
IUD�XGJDQJHQ�DI�GHW�UHJQVNDEVbU��VRP�PDWHULDOHW�YHGUeUHU�

����7LOV\Q�RJ�UHYLVLRQ
������'DWDEHKDQGOHUHQ�VWLOOHU�DOOH�RSO\VQLQJHU��GHU�HU�QeGYHQGLJH�IRU�DW�SbYLVH�GDWDEHKDQGOHUHQV
RYHUKROGHOVH�DI�GDWDEHVN\WWHOVHVIRURUGQLQJHQV�DUWLNHO����RJ�GHQQH�DIWDOH��WLO�UbGLJKHG�IRU�GHQ
GDWDDQVYDUOLJH�RJ�JLYHU�PXOLJKHG�IRU�RJ�ELGUDJHU�WLO�UHYLVLRQHU��KHUXQGHU�LQVSHNWLRQHU��GHU�IRUHWDJHV�DI
GHQ�GDWDDQVYDUOLJH�HOOHU�HQ�DQGHQ�UHYLVRU��VRP�HU�EHP\QGLJHW�DI�GHQ�GDWDDQVYDUOLJH�

������'HQ�QdUPHUH�SURFHGXUH�IRU�GHQ�GDWDDQVYDUOLJHV�WLOV\Q�PHG�GDWDEHKDQGOHUHQ�IUHPJbU�DI�GHQQH
DIWDOHV�ELODJ�&�

������'HQ�GDWDDQVYDUOLJHV�WLOV\Q�PHG�HYHQWXHOOH�XQGHUGDWDEHKDQGOHUH�VNHU�VRP�XGJDQJVSXQNW�JHQQHP
GDWDEHKDQGOHUHQ��'HQ�QdUPHUH�SURFHGXUH�KHUIRU�IUHPJbU�DI�GHQQH�DIWDOHV�ELODJ�&�



����3DUWHUQHV�DIWDOHU�RP�DQGUH�IRUKROG
������3DUWHUQH�HU�DQVYDUOLJH�L�RYHUHQVVWHPPHOVH�PHG�JdOGHQGH�UHWV�DOPLQGHOLJH�UHJOHU��GRJ�IUDVNULYHU
SDUWQHUQH�VLJ�HWKYHUW�DQVYDU�IRU�LQGLUHNWH�WDE�RJ�IeOJHU��KHUXQGHU�EODQGW�DQGHW�GULIWVWDE��WDE�DI�JRRGZLOO�
WDE�DI�EHVSDUHOVHU�RJ�LQGWdJWHU��LQNOXVLY�XGJLIWHU�WLO�DW�LQGGULYH�PLVWHGH�LQGWdJWHU��UHQWHWDE��RPNRVWQLQJHU
WLO�UHHWDEOHULQJ�DI�GDWD�PY�

3DUWHUQHV�DQVYDU�IRU�DOOH�NXPXOHUHGH�NUDY�L�KHQKROG�WLO�GHQQH�'DWDEHKDQGOHUDIWDOH�NDQ�LNNH�SHU
NDOHQGHUbU�VDPOHW�RYHUVWLJH�GH�VDPOHGH�IRUIDOGQH�EHWDOLQJHU�L�KHQKROG�WLO�VDOJ�DI�DERQQHPHQWHU�VDPW
WLONQ\WWHGH�\GHOVHU��VRP�1HP7LOPHOG�GN�KDU�IDNWXUHUHW�$UUDQJeUHQ�L�GHW�XPLGGHOEDUW�IRUHJbHQGH
NDOHQGHUbU��+DU�$ERQQHQWHQ�LNNH�KDIW�HW�DERQQHPHQW�GHW�IRUHJbHQGH�NDOHQGHUbU�RSJeUHV�DQVYDUHW�XG
IUD�GHW�IRUYHQWHGH�VDOJ�DI�DERQQHPHQW�VDPW�WLONQ\WWHGH�\GHOVHU�IRU�GHW�LQGHYdUHQGH�bU�
$QVYDUVEHJUdQVQLQJHQ�GdNNHU�LNNH�WDE�VRP�IeOJH�DI�GHQ�DQGHQV�SDUWV�JURIW�XDJWVRPPH�HOOHU�IRUVdWOLJH
KDQGOLQJHU�

������5HJXOHULQJ�DI�ORYYDOJ�RJ�YdUQHWLQJ�L�KRYHGDIWDOHQ�ILQGHU�RJVb�DQYHQGHOVH�IRU�GHQQH
'DWDEHKDQGOHUDIWDOH��VRP�RP�GHQQH�'DWDEHKDQGOHUDIWDOH�YDU�HQ�LQWHJUHUHW�GHO�KHUDI�

����,NUDIWWUcGHQ�RJ�RSKdU
������'HQQH�DIWDOH�WUdGHU�L�NUDIW�YHG�EHJJH�SDUWHUV�DFFHSW�KHUDI��(QWHQ�YHG�XQGHUVNULIW�HOOHU�VHOYVWdQGLJ
DINU\GVQLQJ�L�VHOYEHWMHQLQJVV\VWHPHW�

������$IWDOHQ�NDQ�DI�EHJJH�SDUWHU�NUdYHV�JHQIRUKDQGOHW�HOOHU�dQGUHW��KYLV�ORYdQGULQJHU�HOOHU
XKHQVLJWVPdVVLJKHGHU�L�DIWDOHQ�JLYHU�DQOHGQLQJ�KHUWLO��8QGHUUHWQLQJ�RP�HQ�dQGULQJ�VNDO�YdUH
PRGSDUWHQ�L�KdQGH�PLQLPXP����GDJH�IeU�DQYHQGHOVHQ�HOOHU�dQGULQJHQ�VNDO�WUdGH�L�NUDIW�

������2SVLJHOVH�DI�GDWDEHKDQGOHUDIWDOHQ�NDQ�VNH�L�KHQKROG�WLO�GH�RSVLJHOVHVYLONbU��LQNO��RSVLJHOVHVYDUVHO�
VRP�IUHPJbU�DI��KRYHGDIWDOHQ��

������$IWDOHQ�HU�JdOGHQGH��Vb�OdQJH�EHKDQGOLQJHQ�EHVWbU��8DQVHW��KRYHGDIWDOHQV��RJ�HOOHU
GDWDEHKDQGOHUDIWDOHQV�RSVLJHOVH��YLO�GDWDEHKDQGOHUDIWDOHQ�IRUEOLYH�L�NUDIW�IUHP�WLO�EHKDQGOLQJHQV�RSKeU�RJ
RSO\VQLQJHUQHV�VOHWQLQJ�KRV�GDWDEHKDQGOHUHQ�RJ�HYHQWXHOOH�XQGHUGDWDEHKDQGOHUH�

������8QGHUVNULIW

3b�YHJQH�DI�GHQ�GDWDDQVYDUOLJH 3b�YHJQH�DI�GDWDEHKDQGOHUHQ

1DYQ� 3HGHU�6eQGHUJDDUG
6WLOOLQJ� 1dVWIRUPDQG�:HEPDVWHU
'DWR� ����������
8QGHUVNULIW� 3HGHU�6cQGHUJDDUG

1DYQ� 7KRPDV�.MdUJDDUG
6WLOOLQJ� 'LUHNWeU
'DWR� ����������
8QGHUVNULIW� 7KRPDV�.MbUJDDUG

����.RQWDNWSHUVRQHU�NRQWDNWSXQNWHU�KRV�GHQ�GDWDDQVYDUOLJH�RJ
GDWDEHKDQGOHUHQ
������3DUWHUQH�NDQ�NRQWDNWH�KLQDQGHQ�YLD�QHGHQVWbHQGH�NRQWDNWSHUVRQHU�NRQWDNWSXQNWHU��'HQQH�NRQWDNW
EUXJHV�RJVb�WLO�XQGHUUHWQLQJ�RP�GDWDEUXG�

������3DUWHUQH�HU�IRUSOLJWHW�WLO�OeEHQGH�DW�RULHQWHUH�KLQDQGHQ�RP�dQGULQJHU�YHGUeUHQGH
NRQWDNWSHUVRQHQ�NRQWDNWSXQNWHW�



.RQWDNWSHUVRQ�KRV�GHQ�GDWDDQVYDUOLJH� .RQWDNWSHUVRQ�KRV�GDWDEHKDQGOHUHQ�

1DYQ� )OHPPLQJ�.ULVWHQVHQ
6WLOOLQJ� )RUPDQG
7HOHIRQQXPPHU� ��������
(PDLO� IOHNV#QRUGM\VNH�GN

1DYQ� 7KRPDV�.MdUJDDUG
6WLOOLQJ� 'LUHNWeU
7HOHIRQQXPPHU� ��������
(PDLO� WKRPDV#QHPWLOPHOG�GN



%LODJ�$
2SO\VQLQJHU�RP�EHKDQGOLQJHQ
)RUPbOHW�PHG�GDWDEHKDQGOHUHQV�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�Sb�YHJQH�DI�GHQ
GDWDDQVYDUOLJH�HU�

DW�GHQ�GDWDDQVYDUOLJH�NDQ�DQYHQGH�VHOYEHWMHQLQJVV\VWHPHW�1HP7LOPHOG�GN��VRP�HMHV�RJ�DGPLQLVWUHUHV●

DI�GDWDEHKDQGOHUHQ��WLO�DW�LQGVDPOH�RJ�EHKDQGOH�RSO\VQLQJHU�RP�GHQ�GDWDDQVYDUOLJH��KHUXQGHU�eYULJH
EUXJHUH�VDPW�GHQ�GDWDDQVYDUOLJHV�'HOWDJHUH�WLO�DUUDQJHPHQWHU��NXUVHU��HYHQWV�RJ�OLJQHQGH�

'DWDEHKDQGOHUHQV�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH�GUHMHU�VLJ
SULPcUW�RP��NDUDNWHUHQ�DI�EHKDQGOLQJHQ��

DW�GDWDEHKDQGOHUHQ�VWLOOHU�VHOYEHWMHQLQJVV\VWHPHW�1HP7LOPHOG�GN�WLO�UbGLJKHG�IRU�GHQ�GDWDDQVYDUOLJH�RJ●

KHULJHQQHP�RSEHYDUHU�SHUVRQRSO\VQLQJHU�RP�GHQ�GDWDDQVYDUOLJH��KHUXQGHU�eYULJH�EUXJHUH�VDPW�GHQ
GDWDDQVYDUOLJHV�'HOWDJHUH�WLO�IRUVNHOOLJH�HYHQWV��DUUDQJHPHQWHU��NXUVHU�RJ�OLJQHQGH�

%HKDQGOLQJHQ�IRUHWDJHW�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH�RPIDWWHU�IdOJHQGH�W\SHU�DI
SHUVRQRSO\VQLQJHU�RP�GH�UHJLVWUHUHGH�

1HP7LOPHOG�GN�HU�HW�VHOYEHWMHQLQJVV\VWHP��KYRU�GH�RSO\VQLQJHU�GHU�EHKDQGOHV�KRV�1HP7LOPHOG�GN�HU●

GH�RSO\VQLQJHU�GHQ�GDWDDQVYDUOLJH�JLYHU�RJ�DQPRGHU�RP�YHG�RSUHWWHOVH�RJ�UHGLJHULQJ�DI�HW
DUUDQJHPHQW��HYHQW��NXUVXV�HOOHU�OLJQHQGH��'HQ�GDWDDQVYDUOLJH�NDQ�GHUIRU�DQPRGH�RP�EbGH
DOPLQGHOLJH�RJ�SHUVRQIeOVRPPH�RSO\VQLQJHU�
6WeUVWHGHOHQ�DI�GH�RSO\VQLQJHU�GHU�UHJLVWUHUHV�HU�DOPLQGHOLJH�SHUVRQRSO\VQLQJHU��VRP��QDYQ��H�●

PDLODGUHVVH��WHOHIRQQXPPHU��DGUHVVH��EHWDOLQJVRSO\VQLQJHU��WLWHO��ILUPD�RUJDQLVDWLRQ��VWLOOLQJ�
RSULQGHOVHV�ODQG��NeQ��DOGHU�VDPW�RSO\VQLQJHU�GHU�HU�UHOHYDQWH�IRU�GHOWDJHOVH�L�GHW�SbJdOGHQGH
DUUDQJHPHQW��VRP�LQWHUHVVHU�RJ�NHQGVNDE�WLO�IRUVNHOOLJH�HPQHU�
'HU�UHJLVWUHUHV�DOHQH�HW�EHJUdQVHW�RPIDQJ�DI�SHUVRQIeOVRPPH�RSO\VQLQJHU��6HOYH�DUUDQJHPHQWHWV●

W\SH�I�HNV��HW�SROLWLVN�DUUDQJHPHQW�NDQ�PHGIeUH�DW�GHW�SbJdOGHQGH�DUUDQJHPHQW�LQGHKROGHU
SHUVRQIeOVRPPH�RSO\VQLQJHU�DOHQH�IRUGL�'HOWDJHUHQ�WLOPHOGHU�VLJ��RJ�GHUPHG�NDQ�DQWDJHV�DW�YdUH
LQYROYHUHW�L�KYDG�DUUDQJHPHQWHW�KDQGOHU�RP��I�HNV��SROLWLN��DUUDQJHPHQWHU�IRU�SDWLHQWHU�RVY�

%HKDQGOLQJHQ�IRUHWDJHW�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH�RPIDWWHU�IdOJHQGH�NDWHJRULHU�DI
UHJLVWUHUHGH�

3HUVRQHU��VRP�HU�HOOHU�KDU�YdUHW�'HOWDJHUH�WLO�HW�DUUDQJHPHQW��HYHQW��NXUVXV�HOOHU�OLJQHQGH�KRV�GHQ●

GDWDDQVYDUOLJH�
3HUVRQHU��VRP�EUXJHU�VHOYEHWMHQLQJVV\VWHPHW�WLO�RSUHWWHOVH�RJ�UHGLJHULQJ�DI�DUUDQJHPHQW��HYHQW��NXUVHU●

HOOHU�OLJQHQGH�

'DWDEHKDQGOHUHQV�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH�NDQ
SbEHJ\QGHV�HIWHU�GHQQH�DIWDOHV�LNUDIWWUcGHQ��%HKDQGOLQJHQ�KDU�IdOJHQGH�YDULJKHG�

%HKDQGOLQJHQ�HU�LNNH�WLGVEHJUdQVHW�RJ�YDUHU�LQGWLO�DIWDOHQ�RSVLJHV�HOOHU�Sb�DQGHQ�PbGH�RSKdYHV�DI�HQ●

DI�SDUWHUQH�



%LODJ�%
%HWLQJHOVHU�IRU�EUXJ�DI�XQGHUGDWDEHKDQGOHUH��LQVWUXNV
YHGUdUHQGH�RYHUIdUVHO�WLO�WUHGMHODQG�VDPW�OLVWH�RYHU�JRGNHQGWH
XQGHUGDWDEHKDQGOHUH�RJ�PRGWDJHUH�DI�SHUVRQRSO\VQLQJHU
%����%HWLQJHOVHU�IRU�GDWDEHKDQGOHUHQV�EUXJ�DI�HYHQWXHOOH�XQGHUGDWDEHKDQGOHUH�L�IRUELQGHOVH�PHG
EHKDQGOLQJHQ�DI�SHUVRQRSO\VQLQJHU�Sb�GHQ�GDWDDQVYDUOLJHV�YHJQH

'DWDEHKDQGOHUHQ�KDU�GHQ�GDWDDQVYDUOLJHV�JHQHUHOOH�JRGNHQGHOVH�WLO�DW�JeUH�EUXJ�DI
XQGHUGDWDEHKDQGOHUH��'DWDEHKDQGOHUHQ�VNDO�GRJ�XQGHUUHWWH�GHQ�GDWDDQVYDUOLJH�RP�HYHQWXHOOH�SODQODJWH
dQGULQJHU�YHGUeUHQGH�WLOIeMHOVH�HOOHU�HUVWDWQLQJ�DI�DQGUH�GDWDEHKDQGOHUH�RJ�GHUYHG�JLYH�GHQ
GDWDDQVYDUOLJH�PXOLJKHG�IRU�DW�JeUH�LQGVLJHOVH�PRG�VbGDQQH�dQGULQJHU��(Q�VbGDQ�XQGHUUHWQLQJ�VNDO
YdUH�GHQ�GDWDDQVYDUOLJH�L�KdQGH�PLQLPXP����GDJH�IeU�DQYHQGHOVHQ�HOOHU�dQGULQJHQ�VNDO�WUdGH�L�NUDIW�
6bIUHPW�GHQ�GDWDDQVYDUOLJH�KDU�LQGVLJHOVHU�PRG�dQGULQJHUQH��VNDO�GHQ�GDWDDQVYDUOLJH�JLYH�PHGGHOHOVH
KHURP�WLO�GDWDEHKDQGOHUHQ�LQGHQ����GDJH�HIWHU�PRGWDJHOVHQ�DI�XQGHUUHWQLQJHQ��'HQ�GDWDDQVYDUOLJH�NDQ
DOHQH�JeUH�LQGVLJHOVH��VbIUHPW�GHQ�GDWDDQVYDUOLJH�KDU�ULPHOLJH��NRQNUHWH�bUVDJHU�KHUWLO�

%����,QVWUXNV�YHGUdUHQGH�RYHUIdUVHO�DI�SHUVRQRSO\VQLQJHU�GHU�EHKDQGOHV�Sb�YHJQH�DI�GHQ
GDWDDQVYDUOLJ�WLO�WUHGMHODQGH

+YLV�GHQ�GDWDDQVYDUOLJH�LNNH�L�GHWWH�DIVQLW�HOOHU�YHG�HQ�HIWHUIeOJHQGH�VNULIWOLJ�PHGGHOHOVH�KDU�JRGNHQGW
RYHUIeUVHO�DI�SHUVRQRSO\VQLQJHU�GHU�EHKDQGOHV�Sb�YHJQH�DI�GHQ�GDWDDQVYDUOLJH�WLO�HW�WUHGMHODQG��Pb
GDWDEHKDQGOHUHQ�LNNH�LQGHQIRU�UDPPHUQH�DI�GDWDEHKDQGOHUDIWDOHQ�IRUHWDJH�HQ�VbGDQ�RYHUIeUVHO�

%����*RGNHQGWH�XQGHUGDWDEHKDQGOHUH�VDPW�PRGWDJHUH�DI�SHUVRQRSO\VQLQJHU�GHU�EHKDQGOHV�Sb
YHJQH�DI�GHQ�GDWDDQVYDUOLJH

6NHPDHW�QHGHQIRU�VNLWVHUHU�DOOH�GH�XQGHUGDWDEHKDQGOHUH�VDPW�PRGWDJHUH��VRP�1HP7LOPHOG�GN
DQYHQGHU�L�GHQ�EHKDQGOLQJ�DI�SHUVRQOLJH�RSO\VQLQJHU�1HP7LOPHOG�GN�IRUHWDJHU�Sb�YHJQH�DI�GHQ
GDWDDQVYDUOLJH��3HUVRQOLJH�RSO\VQLQJHU�VHQGHV�NXQ�WLO�XQGHUGDWDEHKDQGOHUH�RJ�GDWDPRGWDJHUH�QbU�GHW�HU
QeGYHQGLJW�RJ�EHJUdQVHV�WLO�GH�RSO\VQLQJHU�GHU�HU�QeGYHQGLJH�IRU��DW�GH�NDQ�XGIeUH�GHQ�QHGHQIRU
DQIeUWH�IXQNWLRQ��'HQ�GDWDDQVYDUOLJH�KDU�YHG�GDWDEHKDQGOHUDIWDOHQV�LNUDIWWUdGHQ�JRGNHQGW�DQYHQGHOVHQ
DI�GH�DQIeUWH�XQGHUGDWDEHKDQGOHUH�RJ�PRGWDJHUH�DI�SHUVRQRSO\VQLQJHU�



/HYHUDQGdU /RNDWLRQ�/DQG
/RYOLJW�JUXQGODJ
IRU�SURFHVVLQJ
XGHQIRU�(8

)XQNWLRQ

$PD]RQ�:HE�6HUYLFHV��,QF� 86$ (8�86�3ULYDF\
6KLHOG�)UDPHZRUN

+RVWLQJ�DI�NeV\VWHP�WLO
WLOPHOGLQJV\VWHPHW�YHG
VSLGVEHODVWQLQJHU�

&OHDUKDXV�$�6
&95�QXPPHU����������� 'DQPDUN ,QGOeVHU�DI�WUDQVDNWLRQHU�XGIeUW�PHG

EHWDOLQJVNRUW�
'DQVNH�%DQN�$�6
&95�QXPPHU���������� 'DQPDUN %DQN

*RRJOH�//& 86$ (8�86�3ULYDF\
6KLHOG�)UDPHZRUN .RUWIXQNWLRQ�Sb�WLOPHOGLQJVVLGHU

/LQN�0RELOLW\�$�6
&95�QXPPHU���������� 'DQPDUN 606�JDWHZD\

0D[WHO�GN�$S6
&95�QXPPHU���������� 'DQPDUN ,3�WHOHIRQL�VDPW�PRELOWHOHIRQL

1(76�$�6
&95�QXPPHU��������� 'DQPDUN ,QGOeVHU�DI�WUDQVDNWLRQHU�XGIeUW�PHG

EHWDOLQJVNRUW�

2QH3DFNHW�/WG +ROODQG +RVWLQJ�RJ�GULIW�DI�VHUYHUH�WLO
KMHPPHVLGHQ�

4XLFN3D\�$S6
&95�QXPPHU��������� 'DQPDUN %HWDOLQJVJDWHZD\

6SDU�1RUG�%DQN�$�6
&95�QXPPHU��������� 'DQPDUN %DQN

7UXHOLQN�1HP+DQGHO�$S6
&95�QXPPHU��������� 'DQPDUN ,QIUDVWUXNWXU�WLO�DW�VHQGH�HOHNWURQLVNH

IDNWXUDHU�WLO�($1�QXPUH�

'HQ�GDWDDQVYDUOLJH�KDU�YHG�GDWDEHKDQGOHUDIWDOHQV�LNUDIWWUdGHQ�JHQHUHOW�JRGNHQGW�DQYHQGHOVHQ�DI
RYHQQdYQWH�XQGHUGDWDEHKDQGOHUH�VDPW�PRGWDJHUH�DI�SHUVRQRSO\VQLQJHU�WLO�QHWRS�GHQ�EHKDQGOLQJ��VRP
HU�EHVNUHYHW�XG�IRU�SDUWHQ��'DWDEHKDQGOHUHQ�NDQ�LNNH���XGHQ�GHQ�GDWDDQVYDUOLJHV�VSHFLILNNH�RJ�VNULIWOLJH
JRGNHQGHOVH���DQYHQGH�GHQ�HQNHOWH�XQGHUGDWDEHKDQGOHU�HOOHU�PRGWDJHU�WLO�HQ��DQGHQ��EHKDQGOLQJ�HQG
DIWDOW�HOOHU�ODGH�HQ�DQGHQ�XQGHUGDWDEHKDQGOHU�HOOHU�PRGWDJHU�IRUHWDJH�GHQ�EHVNUHYQH�EHKDQGOLQJ�

Erstattet med
Proservers BV
01/04 2019



%LODJ�&
,QVWUXNV�YHGUdUHQGH�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU
&����%HKDQGOLQJHQV�JHQVWDQG�LQVWUXNV

'DWDEHKDQGOHUHQV�EHKDQGOLQJ�DI�SHUVRQRSO\VQLQJHU�VNHU�HIWHU�GHQ�GDWDDQVYDUOLJHV�LQVWUXNV��,QVWUXNVHQ
IUD�GHQ�GDWDDQVYDUOLJH�EOLYHU�GHOV�JLYHW�YLD�LQGKROGHW�DI�GHQQH�GDWDEHKDQGOHUDIWDOH�GHOV�JHQQHP�EUXJHQ
DI�VHOYEHWMHQLQJVV\VWHPHW�

&����%HKDQGOLQJVVLNNHUKHG

6LNNHUKHGVQLYHDXHW�VNDO�DIVSHMOH�

$W�GHU�HU�WDOH�RP�EHKDQGOLQJ�DI�HQ�VWRU�PbQJGH�SHUVRQRSO\VQLQJHU�RJ�VHOYRP�GHU�DOHQH�EHKDQGOHV�HQ
EHJUbQVHW�PbQJGH�DI�SHUVRQRSO\VQLQJHU�RPIDWWHW�DI�GDWDEHVN\WWHOVHVIRURUGQLQJHQV�DUWLNHO���RP��VbUOLJ
NDWHJRULHU�DI�SHUVRQRSO\VQLQJHU��RSHUHUHU�GDWDEHKDQGOHU�PHG�HW�IRUKROGVPbVVLJW��KcMW�
VLNNHUKHGVQLYHDX�IRUGL�VHOYEHWMHQLQJVV\VWHPHW�EHQ\WWHV�DI�PDQJH�IRUVNHOOLJH�GDWDDQVYDUOLJH�

'DWDEHKDQGOHUHQ�HU�EHUHWWLJHW�RJ�IRUSOLJWHW�WLO�DW�WUdIIH�EHVOXWQLQJHU�RP��KYLONH�WHNQLVNH�RJ
RUJDQLVDWRULVNH�VLNNHUKHGVIRUDQVWDOWQLQJHU��GHU�VNDO�DQYHQGHV�IRU�DW�VNDEH�GHW�QeGYHQGLJH��RJ�DIWDOWH�
VLNNHUKHGVQLYHDX�RPNULQJ�RSO\VQLQJHUQH�

'DWDEHKDQGOHUHQ�VNDO�GRJ���L�DOOH�WLOIdOGH�RJ�VRP�PLQLPXP���JHQQHPIeUH�IeOJHQGH�IRUDQVWDOWQLQJHU��VRP
PHGIeUHU�DW�

6HOYEHWMHQLQJVV\VWHPHW�HU�UREXVW�RJ�WHNQLVN�PRGVWDQGVG\JWLJW�●

'HU�HU�HWDEOHUHW�EDFNXSSURFHGXUH●

$O�DGJDQJ�WLO�,7�V\VWHPHU��VHUYHUH�RJ�SF
HU��GHU�LQGHKROGHU�IRUWUROLJH�RSO\VQLQJHU��SHUVRQRSO\VQLQJHU�RJ●

NULWLVNH�GDWD�HU�EHWLQJHW�DI�NRQNUHWH�DXWRULVDWLRQHU��,�GHQ�IRUELQGHOVH�YLO�GHU�EOLYH�DXWRULVHUHW�SHUVRQHU�
IRU�KYHP�DGJDQJHQ�HU�QeGYHQGLJ�PHG�KHQEOLN�Sb�UHYLVLRQ�HOOHU�GULIWV��RJ�V\VWHPWHNQLVNH�RSJDYHU�
'HW�NXQ�HU�GH�SHUVRQHU��VRP�WLO�OeVQLQJ�DI�GHUHV�DUEHMGVRSJDYHU�KDU�EUXJ�IRU�SHUVRQRSO\VQLQJHUQH�●

VRP�KDU�DGJDQJ�WLO�GHP�
'HU�HQ�JDQJ�bUOLJW�IRUHWDJHV�NRQWURO�PHG��DW�DQVDWWH�NXQ�HU�WLOGHOW�GH�DGJDQJH��VRP�GH�KDU�EHKRY�IRU�●

$O�DGJDQJ�NUdYHU�SHUVRQOLJW�EUXJHU�LG�RJ�DGJDQJVNRGH�●

3HUVRQRSO\VQLQJHU�VOHWWHV�HIIHNWLYW�RJ�Sb�HQ�VLNNHU�PbGH�YHG�ERUWVNDIIHOVH�DI�,7�XGVW\U�●

$OOH�'HOWDJHUQHV�SHUVRQRSO\VQLQJHU�LNNH�RSEHYDUHV�L�XGVNUHYHW�IRUP��0HGDUEHMGHUH�Pb�LNNH�SULQWH�HOOHU●

XGWUdNNH�'HOWDJHUQHV�RSO\VQLQJHU�IUD�V\VWHPHW�
$GJDQJHQ�WLO�1HP7LOPHOG�GN
V�HJQH�I\VLVNH�VHUYHUH�HU�VLNUHW�PHG�ObV�RJ�DODUP��$OHQH�GH�PHGDUEHMGHUH●

GHU�KDU�EUXJ�IRU�DGJDQJ�KDU�DGJDQJ�WLO�GHW�GH�SbJdOGHQGH�ORNDOHU�
$OOH�RYHUIeUVOHU�DI�SHUVRQRSO\VQLQJHU�L�VHOYEHWMHQLQJVV\VWHPHW�VNHU�YLD�NU\SWHUHGH�IRUELQGHOVHU�●

.XQ�VdUOLJW�DXWRULVHUHGH�PHGDUEHMGHUH�KDU�IMHUQDGJDQJ�WLO�1HP7LOPHOG�GN
V�LQWHUQH�QHWYdUN��RJ�DW●

GHWWH�DOWLG�IRUHJbU�YLD�NU\SWHUHGH�931�IRUELQGHOVHU�
6HOYEHWMHQLQJVV\VWHPHW�ORJJHU�DOOH�EUXJHUHV�DGJDQJ�RJ�DGIdUG�L�V\VWHPHW�IRU�VbOHGHV�DW�NXQQH●

XQGHUVeJH�KYHP�GHU�I�HNV��KDU�DQPRGHW�RP�RJ�VHW�HQ�RSO\VQLQJ��XGEHWDOW�HW�SHQJHEHOeE�HWF���VbIUHPW
HQ�XQGHUVeJHOVH�KHUDI�HU�QeGYHQGLJ�
'HU�L�VHOYEHWMHQLQJVV\VWHPHW�IeUHV�NRQWURO�PHG�DIYLVWH�DGJDQJVIRUVeJ�RJ�DW�IRUJdYHV�IRUVeJ�Sb�ORJLQ●

DXWRPDWLVN�ORJJHV��+YLV�GHU�NRQVWDWHUHV�PHUH�HQG���Sb�KLQDQGHQ�IeOJHQGH�IHMOHGH�ORJLQ�IRUVeJ�OdJJHV
GHU�HQ�WLGVIRUVLQNHOVH�LQG�PHOOHP�KYHUW�HIWHUIeOJHQGH�IRUVeJ�GHU�NDQ�IRUHWDJHV�



&����2SEHYDULQJVSHULRGH�VOHWWHUXWLQH

3HUVRQRSO\VQLQJHU�L�VHOYEHWMHQLQJVV\VWHPHW�VOHWWHV�DXWRPDWLVN�L�V\VWHPHW�HIWHU�GH�QHGHQIRU�DQIeUWH
RSEHYDULQJVSHULRGHU�

%HWDOLQJVPRGXO�DQYHQGHV��%HWDOLQJVRSO\VQLQJHU�RSEHYDUHV�L���bU�IUD�XGJDQJHQ�DI�GHW�UHJQVNDEVbU�●

VRP�PDWHULDOHW�YHGUeUHU��$OOH�eYULJH�SHUVRQRSO\VQLQJHU�VOHWWHV���bU�HIWHU�DUUDQJHPHQWHW�HU�DIVOXWWHW�
%HWDOLQJVPRGXO�DQYHQGHV�LNNH��3HUVRQRSO\VQLQJHU�RSEHYDUHV�L���bU�HIWHU�DUUDQJHPHQWHU�HU�DIVOXWWHW�●

'HQ�GDWDDQVYDUOLJH�NDQ�WLO�HQKYHU�WLG�YLD�VHOYEHWMHQLQJVV\VWHPHW�VOHWWH�RJ�YdOJH�KYRU�ODQJ�WLG�GHU�VNDO�Jb
IeU�V\VWHPHW�DXWRPDWLVN�VOHWWHU�LQGKHQWHW�GDWD�GHU�LNNH�HU�QeGYHQGLJ�L�IRUKROG�WLO�ERJIeULQJVORYHQ�

&����1cUPHUH�SURFHGXUHU�IRU�GHQ�GDWDDQVYDUOLJHV�WLOV\Q�PHG�GHQ�EHKDQGOLQJ��VRP�IRUHWDJHV�KRV
GDWDEHKDQGOHUHQ

'DWDEHKDQGOHUHQ�VNDO�WLO�HQKYHU�WLG�RJ�Sb�GHQ�'DWDDQVYDUOLJHV�DQPRGQLQJ�JLYH�GHQ�'DWDDQVYDUOLJH
WLOVWUdNNHOLJH�RSO\VQLQJHU�WLO��DW�GHQQH�NDQ�SbVH��DW�'DWDEHKDQGOHUHQ�KDU�WUXIIHW�GH�IRUQeGQH�WHNQLVNH�RJ
RUJDQLVDWRULVNH�VLNNHUKHGVIRUDQVWDOWQLQJHU�

'HQ�GDWDDQVYDUOLJH�HOOHU�HQ�UHSUdVHQWDQW�IRU�GHQ�GDWDDQVYDUOLJH�KDU�HIWHU�QdUPHUH�DIWDOH�KHUXGRYHU
DGJDQJ�WLO�DW�IeUH�WLOV\Q��KHUXQGHU�I\VLVN�WLOV\Q��KRV�GDWDEHKDQGOHUHQ��QbU�GHU�HIWHU�GHQ�GDWDDQVYDUOLJHV
YXUGHULQJ�RSVWbU�HW�EHKRY�KHUIRU�

'HQ�GDWDDQVYDUOLJHV�HYHQWXHOOH�XGJLIWHU�L�IRUELQGHOVH�PHG�HW�I\VLVN�WLOV\Q�DIKROGHV�DI�GHQ�GDWDDQVYDUOLJH�
'DWDEHKDQGOHUHQ�HU�GRJ�IRUSOLJWHW�WLO�DW�DIVdWWH�GH�UHVVRXUFHU��KRYHGVDJOLJW�GHQ�WLG���GHU�HU�QeGYHQGLJ
IRU��DW�GHQ�GDWDDQVYDUOLJH�NDQ�JHQQHPIeUH�VLW�WLOV\Q�

'DWDEHKDQGOHUHQ�YLO�XGDUEHMGH�JHQHUHO�GRNXPHQWDWLRQ�PHG�WLOVWUdNNHOLJ�RSO\VQLQJHU�WLO��DW�GHQ
GDWDDQVYDUOLJH�NDQ�SbVH��DW�'DWDEHKDQGOHUHQ�KDU�WUXIIHW�GH�IRUQeGQH�WHNQLVNH�RJ�RUJDQLVDWRULVNH
IRUDQVWDOWQLQJHU��'DWDEHKDQGOHUHQ�HU��QbU�GHU�LNNH�HU�WDOH�RP�GHQQH�JHQHUHOOH�GRNXPHQWDWLRQ��EHUHWWLJHW
WLO�HQ�NRPSHQVDWLRQ�IRU�GHQQHV�PHGDUEHMGHUHV�WLG�L�IRUELQGHOVH�PHG�WLOV\Q��UHYLVLRQ�HOOHU�NRQWUROEHVeJ�
3ULVHQ�HU�������NU��HNVNOXVLY�PRPV�SHU�WLPH�

'HQ�GDWDDQVYDUOLJH�HU�HQGYLGHUH�EHUHWWLJHW�WLO�IRU�HJHQ�UHJQLQJ�DW�ODGH�'DWDEHKDQGOHUHQV�EHKDQGOLQJ�DI
SHUVRQGDWD�XQGHUNDVWH�HQ�bUOLJ�UHYLVLRQ�DI�HQ�XDIKdQJLJ�WUHGMHSDUW�HIWHU�GHQ�'DWDDQVYDUOLJHV�YDOJ�

&����1cUPHUH�SURFHGXUHU�IRU�WLOV\QHW�PHG�GHQ�EHKDQGOLQJ��VRP�IRUHWDJHV�KRV�HYHQWXHOOH
XQGHUGDWDEHKDQGOHUH

'DWDEHKDQGOHUHQ�VNDO�WLO�HQKYHU�WLG�RJ�Sb�GHQ�'DWDDQVYDUOLJHV�DQPRGQLQJ�JLYH�GHQ�'DWDDQVYDUOLJH
WLOVWUdNNHOLJH�RSO\VQLQJHU�WLO��DW�GHQQH�NDQ�SbVH��DW�'DWDEHKDQGOHUHQ�KDU�VLNUHW�VLJ��DW�GHU�HU�LQGJbHW�HQ
J\OGLJ�DIWDOH�PHOOHP�GDWDEHKDQGOHUHQ�RJ�XQGHUGDWDEHKDQGOHUHQ�YHGUeUHQGH�RYHUKROGHOVH�DI�GHQQH
GDWDEHKDQGOHUDIWDOH�KRV�XQGHUGDWDEHKDQGOHUHQ�

'DWDEHKDQGOHUHQ�YLO��QbU�GHU�HIWHU�GDWDEHKDQGOHUHQV�YXUGHULQJ�RSVWbU�HW�EHKRY�KHUIRU��IRUHWDJH�HW�WLOV\Q�
KHUXQGHU�I\VLVN�WLOV\Q��YHGUeUHQGH�RYHUKROGHOVHQ�DI�GHQQH�GDWDEHKDQGOHUDIWDOH�KRV
XQGHUGDWDEHKDQGOHUHQ�

'HQ�GDWDDQVYDUOLJH�NDQ���KYLV�GHW�ILQGHV�QeGYHQGLJW���YdOJH�DW�LQLWLHUH�RJ�GHOWDJH�Sb�HQ�I\VLVN�LQVSHNWLRQ
KRV�XQGHUGDWDEHKDQGOHUHQ��'HWWH�NDQ�EOLYH�DNWXHOW��VbIUHPW�GHQ�GDWDDQVYDUOLJH�YXUGHUHU��DW
GDWDEHKDQGOHUHQV�WLOV\Q�PHG�XQGHUGDWDEHKDQGOHUHQ�LNNH�KDU�JLYHW�GHQ�GDWDDQVYDUOLJH�WLOVWUdNNHOLJ
VLNNHUKHG�IRU��DW�EHKDQGOLQJHQ�KRV�XQGHUGDWDEHKDQGOHUHQ�VNHU�L�RYHUHQVVWHPPHOVH�PHG�GHQQH
GDWDEHKDQGOHUDIWDOH�



'HQ�GDWDDQVYDUOLJHV�XGJLIWHU�VDPW�GDWDEHKDQGOHUHV�XGJLIWHU�L�IRUELQGHOVH�PHG�HW�I\VLVN�WLOV\Q�DI
XQGHUGDWDEHKDQGOHUHQ�LQLWLHUHW�DI�GHQ�GDWDDQVYDUOLJH�DIKROGHV�DI�GHQ�GDWDDQVYDUOLJH��'DWDEHKDQGOHUHQ
HU�GRJ�IRUSOLJWHW�WLO�DW�DIVdWWH�GH�UHVVRXUFHU��KRYHGVDJOLJW�GHQ�WLG���GHU�HU�QeGYHQGLJ�IRU��DW�GHQ
GDWDDQVYDUOLJH�NDQ�JHQQHPIeUH�VLW�WLOV\Q�

'DWDEHKDQGOHUHQ�HU�EHUHWWLJHW�WLO�HQ�NRPSHQVDWLRQ�IRU�GHQQHV�PHGDUEHMGHUHV�WLG�L�IRUELQGHOVH�PHG�WLOV\Q�
UHYLVLRQ�HOOHU�NRQWURO�EHVeJ�KRV�XQGHUGDWDEHKDQGOHUHQ�LQLWLHUHW�DI�GHQ�GDWDDQVYDUOLJH��3ULVHQ�HU�������NU�
HNVNOXVLY�PRPV�SHU�WLPH�



%LODJ�'
2SO\VQLQJHU�RP�'DWDEHVN\WWHOVHVUbGJLYHU�HOOHU�'DWDEHVN\WWHOVHV
DQVYDUOLJ
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