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Abstract—Data distribution and access are major issues in space 
sciences as they influence the degree of data exploitation. The 
European FP7-Space project “Space-Data Routers” (SDR) has 
the aim of allowing space agencies, academic institutes and 
research centres to share space data generated by single or 
multiple missions, in an efficient, secure and automated manner. 
The project includes the definition of limitations imposed by 
typical space mission scenarios in which the National 
Observatory of Athens (NOA) has been involved, including space 
exploration, planetary exploration and Earth observation 
missions. In this paper, we present the mission scenarios and the 
associated major SDR expected impact from the proposed space-
data router enhancements.

Keywords: space science, space data dissemination, deep space 
missions, cross missions, multiple missions, earth observation,
space weather

,� ,1752'8&7,21��
9DVW� TXDQWLWLHV� RI� VSDFH� GDWD� KDYH� WR� EH� WUDQVIHUUHG� IURP�

VSDFH� WR� WKH� RSHUDWLRQ� FHQWUHV� DQG�� EH\RQG�� WR� WKH� UHVHDUFK�
LQVWLWXWLRQV� LQ�RUGHU� WR�EH�DQDO\]HG�DQG�H[SORLWHG��7KH� �EDVLF�
DLP�RI�6SDFH�'DWD�5RXWHUV�SURMHFW�LV�WR�DOORZ�VSDFH�DJHQFLHV��
XQLYHUVLWLHV�DQG�UHVHDUFK�FHQWUHV�WR�VKDUH�VSDFH�GDWD�JHQHUDWHG�
E\�D�VLQJOH�RU�PXOWLSOH�PLVVLRQV��LQ�D�PRUH�IOH[LEOH��VHFXUH�DQG�
DXWRPDWHG�PDQQHU�>�@���
&XUUHQWO\��HIILFLHQW�VSDFH�GDWD�H[SORLWDWLRQ�IDFHV�WZR�PDMRU�

REVWDFOHV��)LUVWO\�� UHVHDUFK� LQVWLWXWLRQV�KDYH� OLPLWHG� DFFHVV� WR�
VFLHQWLILF�GDWD�VLQFH�WKHLU�OLPLWHG�FRQQHFWLYLW\�WLPH�WR�VDWHOOLWHV�
GLUHFWO\� FRQILQHV� WKHLU� VFLHQWLILF� FDSDFLW\�� 6HFRQGO\�� VSDFH�
GDWD� FROOHFWLRQ� FHQWUHV�� VXFK� DV� (62&�� ODFN� VXIILFLHQW�
PHFKDQLVPV� IRU�HIILFLHQW�FRPPXQLFDWLRQ�ZLWK� LQWHUHVWHG�HQG�
XVHUV�� OHW� DORQH� WKH� ODFN� RI� PHFKDQLVPV� IRU� HIILFLHQW� GDWD�
GLVVHPLQDWLRQ�� 7KH� UHVXOW� LV� IUHTXHQWO\� TXLWH� GLVDSSRLQWLQJ��
VSDFH�GDWD� UHPDLQ� VWRUHG� DQG�XQH[SORLWHG�� XQWLO� WKH\�EHFRPH�
REVROHWH� RU� XVHOHVV� DQG� FRQVHTXHQWO\� DUH� EHLQJ� UHPRYHG�� ,Q�
WKH�FRQWH[W�RI�VSDFH�GDWD�H[SORLWDWLRQ��WKH�VLWXDWLRQ�LV�H[SHFWHG�
WR� DJJUDYDWH� LQ� WKH� QHDU� IXWXUH�� VSDFH� GDWD� YROXPH� ZLOO�
LQFUHDVH� �FRQVLGHU� WKH� XSFRPLQJ� 6HQWLQHO� PLVVLRQV�� IRU�
H[DPSOH��� EXW� WKH� PHFKDQLVPV� IRU� GLVVHPLQDWLQJ� DQG�
H[SORLWLQJ� GDWD� DUH� QRW� \HW� LQ� SODFH�� 7KHUHIRUH�� WKH� HIILFLHQW�
H[SORLWDWLRQ� DQG� GLVVHPLQDWLRQ� RI� VSDFH� GDWD� VKRXOG� QRW� EH�

FRQVLGHUHG� DV� D�S HULSKHUDO� LVVXH�� EXW� UDWKHU� DV� DQ� LPSRUWDQW�
PLVVLQJ�PHFKDQLVP�IURP�WKH�(XURSHDQ�,QIUDVWUXFWXUH��
7KH�6SDFH�'DWD�5RXWHU�LPSOHPHQWV�D�GXDO�UROH��,W�LQFUHDVHV�

FRPPXQLFDWLRQ� IOH[LELOLW\� LQ� 6SDFH� DQG� IRUPV� D� PLVVLRQ�
�DSSOLFDWLRQ�RULHQWHG� FRPPXQLFDWLRQ� RYHUOD\� IRU� GDWD�
GLVVHPLQDWLRQ�� RQ� (DUWK�� 7R� DFKLHYH� WKHVH� JRDOV� WKH� DGRSWHG�
PHWKRGRORJ\�KDV�HYROYHG�DORQJ�WKH�IROORZLQJ�IRXU�VWDJHV��
�

x 6HOHFWLRQ� RI� YDULRXV� VSDFH� PLVVLRQ� VFHQDULRV� ZLWK�
GLYHUVH�UHTXLUHPHQWV�DQG�OLPLWDWLRQV�

x 'HVLJQ� DQG� LPSOHPHQWDWLRQ� RI� D� VSDFH�GDWD� URXWHU�
EDVHG� RQ� WKH� GHOD\�WROHUDQW� QHWZRUNLQJ� �'71��
WHFKQRORJ\�

x ,QWHJUDWLRQ�WHVWLQJ�DQG�HYDOXDWLRQ�RI�WKH�6'5�ZLWKLQ�
D�FRUH�H[LVWLQJ�WHVWEHG�

x 'HYHORSPHQW� RI� D� SLORW� DSSOLFDWLRQ� WR� LQWHJUDWH�
WKHPDWLFDOO\� YDULRXV� SUDFWLFDO� VSHFLDO� PLVVLRQ�
VFHQDULRV�

�
7KH� VFRSH� RI� WKLV� SDSHU� LV� WR� SUHVHQW� D�Q XPEHU� RI� VSDFH�

PLVVLRQ� VFHQDULRV� LQ�ZKLFK�12$�KDV� EHHQ� DFWLYHO\� LQYROYHG�
GXULQJ� WKH� SUHYLRXV� \HDUV�� 7KH� VFHQDULRV� KDYH� EHHQ� SURSHUO\�
VHOHFWHG� VR� DV� WR� DGGUHVV� HIIHFWLYHO\� WKH� REMHFWLYHV� RI� WKH�
SURMHFW��,Q�DGGLWLRQ��DORQJ�ZLWK�WKH�VFHQDULRV¶�GHVFULSWLRQ��WKH�
WHFKQLFDO� DQG� VFLHQWLILF� LPSDFW� RI� XVLQJ� WKH� QHZ� '71�
DUFKLWHFWXUH�LQ�HDFK�FDVH�LV�DOVR�EULHIO\�SUHVHQWHG���

,,� 63$&(�0,66,21�6&(1$5,26�
$V� PHQWLRQHG� SUHYLRXVO\�� WKH� DSSOLFDWLRQ� VFHQDULRV�

SUHVHQWHG�LQ�WKLV�SDSHU��KDYH�EHHQ�SURSHUO\�VHOHFWHG�WR�PDWFK�
ZLWK� WKH� VFLHQWLILF� REMHFWLYHV� RI� WKH� SURMHFW�� 7KH� IRXU� PDMRU�
VFLHQWLILF�REMHFWLYHV�RI�WKH�SURMHFW�DUH�VXPPDUL]HG�EHORZ��
�
x 7R� ERRVW� GLVVHPLQDWLRQ� FDSDELOLW\� IRU� VSDFH� GDWD� RQ�

(DUWK�
x 7R� DOORZ� IRU� H[SORLWLQJ� DQG� GLVVHPLQDWLQJ� GDWD� IURP�

GHHS�VSDFH�PLVVLRQV�
x 7R�GHOLYHU�HIILFLHQWO\�WR�HQG�XVHUV�YDVW�YROXPHV�RI�GDWD�
x 7R� DOORZ� IRU� FURVV�� DQG� PXOWL�PLVVLRQ� VFLHQWLILF�

DSSOLFDWLRQV�
�
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�
)LJ�����(6$¶V�0DUV�([SUHVV�VDWHOOLWH�

�

�
)LJ�����$�12$$�VDWHOOLWH�DQG�LWV�LQVWUXPHQWV�ZLWK�$9+55�DPRQJ�
WKHP�

 

�

,Q� WKH� IROORZLQJ� VHFWLRQV� DQ� RYHUYLHZ� RI� IRXU� VFLHQWLILF�

VFHQDULRV�LV�SUHVHQWHG��ZLWK�HDFK�RQH�FRUUHVSRQGLQJ�WR�RQH�
RI�WKH�SUHYLRXVO\�PHQWLRQHG�REMHFWLYHV��

$� 6SDFH�GDWD�RQ�(DUWK�VFHQDULR�±�12$$�$9+55�
7KH� $GYDQFHG� 9HU\� +LJK� 5HVROXWLRQ� 5DGLRPHWHU�

�$9+55��� DERDUG� WKH� 12$$�PHWHRURORJLFDO� VDWHOOLWHV� �)LJ��
����� LV� D�FURVV�WUDFN� VFDQQLQJ� V\VWHP�ZLWK� ILYH� VSHFWUDO�EDQGV�
KDYLQJ�D�JURXQG�UHVROXWLRQ�RI�����NP�DQG�D�IUHTXHQF\�RI�HDUWK�
VFDQV�WZLFH�SHU�GD\��(DFK�SDVV�RI�WKH�VDWHOOLWH�SURYLGHV�D������
NP�ZLGH� VZDWK��$9+55�GDWD�DUH�XVHG� IRU� UHWULHYLQJ�YDULRXV�
JHRSK\VLFDO� SDUDPHWHUV� VXFK� DV� VHD� VXUIDFH� WHPSHUDWXUHV��
HQHUJ\�EXGJHW��DQG�YHJHWDWLRQ�FRQWHQW��7KURXJK�WKH�+LJK�5DWH�
3LFWXUH� 7UDQVPLVVLRQ� �+537�� VHUYLFH� �����0+]�� DW� D�
WUDQVPLVVLRQ� UDWH� RI� �������� ESV�� LQVWDOOHG� RQ� WKH� 12$$�
VDWHOOLWHV��XVHU�VWDWLRQV� WKURXJKRXW� WKH�ZRUOG�FDQ�DFTXLUH�GDWD�
IURP�WKUHH�RU�PRUH�FRQVHFXWLYH�RYHUSDVVHV���

,Q�WKH�VSHFLILF�VFHQDULR��DV�D�GHPRQVWUDWLRQ��$9+55�GDWD�
ZLOO� EH� JDWKHUHG� IURP� YDULRXV� JURXQG� VWDWLRQV� DQG�
GLVVHPLQDWHG� DV� D� FRPSRVLWH� GDWDVHW� LQ� UHDO�WLPH�YLD� QHWZRUN�
QRGHV�� ZKLFK� ZLOO� LQFRUSRUDWH� WKH� FRQFHSWV� DQG� SURWRFROV� RI�
'HOD\�7ROHUDQW�1HWZRUNLQJ��7KLV�VFKHPH�LV�VLPLODU�WR�WKH�RQH�
GHVFULEHG� LQ� WKH� FXUUHQWO\� UXQQLQJ� :02¶V� �:RUOG�
0HWHRURORJLFDO�2UJDQL]DWLRQ��5$56�SURMHFW�ZKLFK�LV�IRFXVHG�
RQ� GHOLYHULQJ� 12$$� $7296� GDWD� �$9+55� DQG� $7296�
VHQVRUV� DUH� ERWK� PRXQWHG� DERDUG� 12$$� SRODU� VDWHOOLWHV��
ZLWKLQ�QR�PRUH�WKDQ����PLQXWHV�IURP�DFTXLVLWLRQ�>�@���

,PSDFW� XVLQJ� 6'5�� '71�EDVHG� 6'5� ZLOO� LQFUHDVH� GDWD�
DYDLODELOLW\� DQG� GHOLYHU\� WKURXJKSXW� IRU� UHDO�WLPH� DFFHVV� WR�
VDWHOOLWH�GDWD��0RUHRYHU��WKH�GHSOR\PHQW�RI�WKH�'71�QRGHV�LV�
H[SHFWHG�WR�FRQWULEXWH�WR�DQ�HIIHFWLYH�XWLOL]DWLRQ�RI�WKH�JURXQG�
FRPPXQLFDWLRQ� LQIUDVWUXFWXUHV�� HQKDQFLQJ� WKXV� WKH� GDWD�
VKDULQJ�PHFKDQLVPV��FLUFXPYHQWLQJ�WKH�GRZQOLQN�FRQVWUDLQWV��
$W�WKH�VDPH�WLPH��WKH�VFDODELOLW\�SRWHQWLDO�RI�WKH�6'5�FRQFHSW�
ZLOO�EH�DVVHVVHG��$SSOLFDELOLW\�RI� WKH�DSSURDFK� WR�RWKHU� W\SHV�
RI� GLUHFW� UHDGRXW� EURDGFDVWLQJ� V\VWHPV� �H�J��02',6��ZLOO� EH�
IXUWKHU�H[DPLQHG��

%� 'HHS�VSDFH�VFHQDULR�±�0DUV�([SUHVV�
7KH� VFHQDULR� LQYROYHV� GDWD� WUDQVPLVVLRQ� DFTXLUHG� E\� WKH�

20(*$� VHQVRU� RQ�ERDUG� (6$¶V� 0DUV� ([SUHVV� VDWHOOLWH��
VKRZQ� LQ� )LJ�� �� >H�J��� �@�� 7KH� (XURSHDQ� 6SDFH� 2SHUDWLRQV�
&RQWURO� &HQWUH� �(62&�� LQ� 'DUPVWDGW� FRPPXQLFDWHV� ZLWK�

0DUV� ([SUHVV� YLD� WKH� (6$¶V� 1HZ� 1RUFLD� JURXQG� VWDWLRQ� LQ�
3HUWK� �$XVWUDOLD�� ZLWK� D� VHFRQGDU\� (6$� VWDWLRQ� DW� &HEUHURV�
�6SDLQ���7KH�1HZ�1RUFLD�JURXQG�VWDWLRQ��'6$���'HHS�6SDFH�
$QWHQQD� ���� LV� RQH� RI� WKH� QRGHV� RI� (6$¶V� WUDFNLQJ� VWDWLRQ�
QHWZRUN��(675$&.���(675$&.�LV�D�ZRUOGZLGH�QHWZRUN�RI�

JURXQG�VWDWLRQV�SURYLGLQJ�OLQNV�EHWZHHQ�VDWHOOLWHV�LQ�RUELW�DQG�
WKH�2SHUDWLRQV�&RQWURO�&HQWUH�DW�(62&��7KH�FRUH�(675$&.�
QHWZRUN�FRPSULVHV�HOHYHQ� WHUPLQDOV� ORFDWHG�DW� WHQ� VWDWLRQV� LQ�
VHYHQ� FRXQWULHV�� 7ZR� RI� WKHP� �1HZ� 1RUFLD� DQG� &HEUHURV��
IRUP�WKH�(XURSHDQ�'HHS�6SDFH�1HWZRUN��

'XULQJ� HDFK� RUELW� DURXQG� WKH� SODQHW�0DUV��0DUV� ([SUHVV�
VSHQGV� VRPH� WLPH� WXUQHG� WRZDUGV� WKH� SODQHW� IRU� LQVWUXPHQW�
REVHUYDWLRQV� DQG� VRPH� WLPH� WXUQHG� WRZDUGV� (DUWK� IRU�
FRPPXQLFDWLRQ�ZLWK�'6$��� 7KH� FRPPXQLFDWLRQ�ZLWK�'6$��
ODVWV� �� KRXUV� RQ� D�G DLO\� EDVLV�� 7KH� VFLHQWLILF� GDWD� DUH� VWRUHG�
RQERDUG� 0DUV� ([SUHVV� XVLQJ� D� ��� *ELW� VROLG� VWDWH� PDVV�
PHPRU\� SULRU� WR� WKH� GRZQOLQN� WR� (DUWK�� 7UDQVPLVVLRQ� DQG�
UHFHSWLRQ�RI�GDWD�DUH�GRQH�LQ�ERWK�6�EDQG��FDUULHU�IUHTXHQFLHV�
IRU�WKH�XSOLQN����*+]�DQG�WKH�GRZQOLQN����*+]��DQG�;�EDQG�
�FDUULHU� IUHTXHQFLHV� IRU� WKH� XSOLQN� ���*+]� DQG� WKH� GRZQOLQN�
���*+]���7KH�GDWD�FROOHFWHG�E\� WKH� VFLHQWLILF� LQVWUXPHQWV� DUH�
WUDQVPLWWHG� WR�'6$��DW�D� UDWH�RI�XS� WR�����.ESV��2Q�D�GDLO\�
EDVLV�� EHWZHHQ� ���� DQG� �� *ELWV� RI� VFLHQWLILF� GDWD� DUH� GRZQ�
OLQNHG�IURP�0DUV�([SUHVV�WR�'6$��>�@��

2QFH� GRZQORDGHG� IURP� VSDFH� WR� WKH� JURXQG� VWDWLRQ�� WKH�
0DUV� ([SUHVV� �� 20(*$� GDWD� DUH� WUDQVIHUUHG� WR� (62&� LQ�
'DUPVWDGW�� *HUPDQ\�� ZKHUH� VSDFHFUDIW� DWWLWXGH� DQG� RUELWDO�
LQIRUPDWLRQ�DUH�DGGHG��DQG� WKHQ�GDWD�DUH� UHWUDQVPLWWHG� WR� WKH�
LQVWUXPHQW
V� SULQFLSDO� LQYHVWLJDWRU¶V� �3,�� VFLHQFH� WHDP� IRU�
VFLHQWLILF� SURFHVVLQJ� DQG� DQDO\VLV�� $IWHU� D�S HULRG� RI�
DSSUR[LPDWHO\� VL[� PRQWKV�� SURFHVVHG� GDWD� DUH� VHQW� WR� (6$
V�
(XURSHDQ� 6SDFH� $VWURQRP\� &HQWUH� �(6$&�� LQ� 6SDLQ� IRU�
VWRUDJH� LQWR� WKH�SXEOLFO\�DYDLODEOH�3ODQHWDU\�6FLHQFH�$UFKLYH�
�36$���

,PSDFW� XVLQJ� 6'5�� 7KH� 'HHS� 6SDFH� FRPPXQLFDWLRQ�
VFHQDULR� LQFOXGHV� DOWHUQDWLYH� VSDFH� URXWHV� XVLQJ� UHOD\V� WKDW�
VXSSRUW� WKH� '71� VWDFN� DQG� FRPPXQLFDWH� GLUHFWO\� ZLWK� WKH�
'71� QRGHV� RI� WKH� JURXQG� VHJPHQWV�� 8VLQJ� 6'5�� YDULRXV�
JURXQG� VWDWLRQV� IRUP� DQ� LQWHUQHWZRUN� WKDW� DOORZV� IRU�
FRPPXQLFDWLRQ� ZLWK� 'HHS� 6SDFH� XVLQJ� DOWHUQDWLYH� URXWHV�
DPRQJ� WKH� WZR� HQGV�� $V� D� UHVXOW�� GHHS�VSDFH� DQWHQQDV��
LQWHUFRQQHFWHG� ZLWK� '71�� ZLOO� DOORZ� IRU� D� FRQWLQXRXV� GDWD�
GRZQOLQN� IURP�0DUV�([SUHVV�� ,Q�DGGLWLRQ��XVHU¶V�DFFHVV� WLPH�

2



�
)LJ�����6WXG\�RI�VSDFH�ZHDWKHU�XVLQJ�PXOWLSOH�DQG�FURVV��PLVVLRQV�

�
)LJ�����6FKHPDWLF�UHSUHVHQWDWLRQ�RI�WKH�8+,�SULQFLSOH�

WR� VFLHQWLILF�GDWD�ZLOO�EH� LQFUHDVHG�DQG� UHOLDELOLW\�DQG�TXDOLW\�
RI�FRPPXQLFDWLRQ�ZLOO�EH�LPSURYHG���

&� 9DVW�GDWD�YROXPH�VFHQDULR���8+,�
/DQG� VXUIDFH� WHPSHUDWXUH� �/67�� LV� D� PXOWL� PLVVLRQ�� VLQJOH�
SDUDPHWHU�FDVH�VWXG\��UHTXLULQJ�WKH�WUDQVIHU��GLVVHPLQDWLRQ�DQG�
H[SORLWDWLRQ� RI� ODUJH� YROXPHV� RI� GDWD��.QRZOHGJH� RI� VXUIDFH�
WHPSHUDWXUH� DQG� LWV� WHPSRUDO� DQG� VSDWLDO� YDULDWLRQV� ZLWKLQ� D�
FLW\�HQYLURQPHQW�LV�RI�SULPH�LPSRUWDQFH�WR�WKH�VWXG\�RI�XUEDQ�

FOLPDWH� DQG� KXPDQ±HQYLURQPHQW� LQWHUDFWLRQV� >��� �@�� )RU� WKH�
SXUSRVHV�RI� WKH�6'5�SURMHFW�� WKH� VDWHOOLWHV� WKDW�FDUU\� WKHUPDO�
LQIUDUHG� VHQVRUV� XVHIXO� IRU� WKH� VWXG\� RI� /67� GLVWULEXWLRQ� DUH�
FRQVLGHUHG��2YHUDOO��WKUHH�GLIIHUHQW�VSDWLDO�UHVROXWLRQV�RI��NP���
�NP�DQG�����P�� UHVSHFWLYHO\��SURYLGH�D�GLIIHUHQW�SHUVSHFWLYH�
WR� WKH� VWXG\� DQG� FKDUDFWHUL]DWLRQ� RI� WKH� 8UEDQ� +HDW� ,VODQG�
�8+,�� SKHQRPHQRQ�� VFKHPDWLFDOO\� GHVFULEHG� LQ� )LJ�� ��� ,Q�
SDUWLFXODU�� �NP� VSDWLDO� DQG� IHZ� LPDJHV� SHU� GD\� WHPSRUDO�
UHVROXWLRQ� �H�J�� 02',6�� $9+55� DQG� �$�$765�� LV� DQ�
DGHTXDWH� FRPSURPLVH� ZKLFK� JLYHV� WKH� JHQHUDO� SLFWXUH� RI� WKH�
KRW� VSRWV� DQG� UHOHYDQW� SDWWHUQV� DW� D�U HJLRQDO� VFDOH�� ,I� RQH�
ZLVKHV�WR�LQYHVWLJDWH�WKH�SKHQRPHQD�LQ�D�ILQHU�VFDOH��WKHQ�RQH�
VKRXOG�XVH�WKH�KLJK�UHVROXWLRQ�LPDJHV��������P��H�J��/DQGVDW�
70�DQG�$67(5��IRU�ORFDO�PXQLFLSDOLW\�OHYHO�VWXGLHV�IRU�ORQJ�
WHUP� SODQQLQJ�� +RZHYHU�� WKH� GLXUQDO� YDULDWLRQ� RI� WKH�
SKHQRPHQRQ� LV� RQO\� SRVVLEOH� ZLWK� JHRVWDWLRQDU\� VDWHOOLWHV�
�06*�6(9,5,���&XUUHQWO\��RQH�RI�WKH�PDLQ�SUREOHPV�

,PSDFW� XVLQJ� 6'5�� ,Q� WKLV� VFHQDULR�� WKH� HPSOR\PHQW� RI�
'71�EDVHG�6'5�ZLOO�DOORZ�IRU�WKH�HIILFLHQW�JDWKHULQJ�RI�ODUJH�
YROXPHV� RI� GDWD� IURP� GLIIHUHQW� PLVVLRQV�� 7KH� SURSRVHG�
QHWZRUN�DUFKLWHFWXUH�ZLOO�HQDEOH� WKH�VWRUDJH�RI�DOO�GDWD�DW� WKH�
VDPH� ORFDWLRQ�� WKXV� IDFLOLWDWLQJ� WKHLU� SURFHVVLQJ� DQG�
H[SORLWDWLRQ��,Q�DGGLWLRQ��WKH�DGRSWLRQ�RI�'71�ZLOO�EHQHILW�WKH�
LQWHJUDWLRQ�RI�UHDO�WLPH��QHDU�UHDO�WLPH�RU�RQ�GHPDQG�GDWD�VHWV�
LQ� WKH�8+,� VFHQDULR�� )LQDOO\�� LW� ZLOO� DOORZ� IRU� IOH[LELOLW\� DQG�
VFDODELOLW\��ZKLFK�LV�RI�SULPH�LPSRUWDQFH�DV��LQ�WKH�QHDU�IXWXUH��
WKH�QXPEHU�RI�UHOHYDQW�VHQVRUV�DQG�VDWHOOLWH�SODWIRUPV�WKDW�ZLOO�
VHUYH�/67�PRQLWRULQJ��LV�H[SHFWHG�WR�LQFUHDVH���� �

'� &URVV�PLVVLRQ�VSDFH�GDWD�VFHQDULR�±�6SDFH�ZHDWKHU�
7KH� WHUP�³VSDFH�ZHDWKHU´�UHIHUV� WR�FRQGLWLRQV�RQ� WKH�6XQ�

DQG�LQ�WKH�VRODU�ZLQG��(DUWK
V�PDJQHWRVSKHUH��LRQRVSKHUH��DQG�
WKHUPRVSKHUH� WKDW� FDQ� LQIOXHQFH� WKH� SHUIRUPDQFH�� HIILFLHQF\��
DQG� UHOLDELOLW\� RI� VSDFH�� DQG� JURXQG�EDVHG� LQIUDVWUXFWXUH� DQG�
FDQ� HQGDQJHU� XQSURWHFWHG� KXPDQV� LQ� VSDFH� FRQGLWLRQV� RU�
DERYH�WKH�(DUWK
V�SROHV�>����@��1RZDGD\V�� LQIRUPDWLRQ�IURP�D�
VLQJOH� VSDFHFUDIW� YDQWDJH� SRLQW� FDQ� EH� UHSODFHG� E\� PXOWL�

VSDFHFUDIW� GLVWULEXWHG� REVHUYDWRU\� PHWKRGV� DQG� DGDSWLYH�
PLVVLRQ� DUFKLWHFWXUHV� WKDW� UHTXLUH� FRPSXWDWLRQDOO\� LQWHQVLYH�
DQDO\VLV�PHWKRGV�>�@��)XWXUH�H[SORUHUV� IDU� IURP�(DUWK�ZLOO�EH�
LQ� QHHG�RI� UHDO�WLPH�GDWD� DVVLPLODWLRQ� WHFKQRORJLHV� WR�SUHGLFW�
VSDFH�ZHDWKHU�DW�GLIIHUHQW�VRODU�V\VWHP�ORFDWLRQV��

7KH� REMHFWLYH� RI� WKLV� VFHQDULR� LV� WR� QRZ�FDVW� DQG��
XOWLPDWHO\��IRUHFDVW�WKH�LQIOXHQFH�RI�VRODU�GLVWXUEDQFHV��ZKLFK�
SURSDJDWH� WKURXJK� LQWHUSODQHWDU\� VSDFH� DQG� LPSLQJH� RQ� WKH�

WHUUHVWULDO� PDJQHWRVSKHUH�� RQ� WKH� GHYHORSPHQW� RI�
HOHFWURPDJQHWLF� ZDYHV� LQ� WKH� PDJQHWRVSKHUH� DQG� WKH� ZDYH�
HIIHFW�RQ�UDGLDWLRQ�EHOW�YDULDELOLW\���
,PSDFW�XVLQJ�6'5��7KH�PDLQ�UHTXLUHPHQW�IRU�WKLV�DSSOLFDWLRQ�
VFHQDULR�LV�WKH�UHDO�WLPH�DYDLODELOLW\�RI�HOHFWULF�ILHOG��PDJQHWLF�
ILHOG� DQG� FKDUJHG� SDUWLFOH� GDWD� DV� UHFRUGHG� E\� PXOWLSOH�
PLVVLRQV�LQ�JHRVSDFH�DQG�LQ�WKH�VRODU�ZLQG��7KH�XVH�RI�D�'71�
EDVHG� QHWZRUN� DUFKLWHFWXUH� LV� H[SHFWHG� WR� RIIHU� D�� UHDO�WLPH�
GDWD� DFTXLVLWLRQ� IURP� PXOWLSOH� PLVVLRQV� IRU� PRQLWRULQJ�
8/)�9/)� ZDYH� RFFXUUHQFH� DQG� LWV� HIIHFWV� RQ� UDGLDWLRQ� EHOW�
G\QDPLFV� DQG� E�� ORZ� ELW� HUURU� UDWH� GDWD� WUDQVPLVVLRQ� HYHQ�
XQGHU�KDUVK�FKDOOHQJHG�FRPPXQLFDWLRQ�FRQGLWLRQV����

,,,� &21&/86,216�
7KH�WRSLF�RI�WKLV�SDSHU�KDV�EHHQ�WKH�HQKDQFHPHQW�RI�VSDFH�

GDWD� GLVVHPLQDWLRQ� DQG� H[SORLWDWLRQ� XVLQJ� QRYHO� '71�EDVHG�
VSDFH� GDWD� URXWHUV� QHWZRUN� DUFKLWHFWXUHV�� )RXU� VFLHQWLILF�
DSSOLFDWLRQ� VFHQDULRV� KDYH� EHHQ� SUHVHQWHG�� ZKLFK� DGGUHVV�
YDULRXV�LVVXHV��UDQJLQJ�IURP�WHUUHVWULDO�VSDFH�GDWD�GLVWULEXWLRQ�
WR� GHHS� VSDFH� GDWD� WUDQVPLVVLRQ� DQG� IURP� ODUJH� GDWD� YROXPH�
PDQDJHPHQW� WR� FURVV� PLVVLRQ� GDWD� KDQGOLQJ� DQG�
GLVVHPLQDWLRQ�� ,Q� DOO� IRXU� VFHQDULRV� WKH� SRVLWLYH� LPSDFW� RI�
DGRSWLQJ�WKH�SURSRVHG�DUFKLWHFWXUH�KDV�EHHQ�KLJKOLJKWHG���

$&.12:/('*0(17��
�����7KH� SURMHFW� ³6SDFH�'DWD� 5RXWHUV� IRU� ([SORLWLQJ� VSDFH�
GDWD´� KDV� UHFHLYHG� IXQGLQJ� IURP� WKH� (XURSHDQ� &RPPXQLW\
V�
6HYHQWK� )UDPHZRUN� 3URJUDPPH� �)3��63$&(��������� 63��
&RRSHUDWLRQ��&ROODERUDWLYH�SURMHFW��XQGHU�JUDQW�DJUHHPHQW�Q��
�������� 7KLV� SDSHU� UHIOHFWV� RQO\� WKH� DXWKRUV¶� YLHZV� DQG� WKH�
8QLRQ� LV� QRW� OLDEOH� IRU� DQ\� XVH� WKDW� PD\� EH� PDGH� RI� WKH�
LQIRUPDWLRQ�FRQWDLQHG�WKHUHLQ��

5()(5(1&(6�
>�@ 'LDPDQWRSRXORV��6���1��%H]LUJLDQQLGLV��,�$��'DJOLV��$��5RQWRJLDQQLV��%��

*KLWD�� 1�� &ODUNH�� 6�� )XUQHOO�� 7�� $PDQDWLGLV�� $�� 0DONRWVLV�� 0��
*RHW]HOPDQQ�� &�� /DURTXH�� DQG� 9�� 7VDRXVVLGLV�� 6SDFH�GDWD� URXWHUV� IRU�
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H[SORLWLQJ� VSDFH� GDWD�� LQ� /HW¶V� HPEUDFH� VSDFH�� HGLWHG� E\� 5�� 6FKXOWH�
%UDXFNV��3��%UHJHU��+��%LVFKRII��6��%RURZLHFND�DQG�6��6DGLT��SS������
�����(XURSHDQ�&RPPLVVLRQ��������

>�@ 5HJLRQDO�$7296�UHWUDQVPLVVLRQ�VHUYLFHV��5$56����:RUOG�
0HWHRURORJLFDO�2UJDQL]DWLRQ��:02���
KWWS���ZZZ�ZPR�LQW�SDJHV�SURJ�VDW�UDUVBHQ�SKS���

>�@ 7KHPHOLV�� .�(��� )�� 6FKPLGW�� 2�� 6\NLRWL�� $�$�� 5RQWRJLDQQLV�� .�'��
.RXWURXPEDV�� DQG� ,�$�� 'DJOLV�� 2Q� WKH� XQPL[LQJ� RI� 0([�20(*$�
K\SHUVSHFWUDO� GDWD�� 3ODQHWDU\� DQG� 6SDFH� 6FLHQFH�� ���� SS�� ������� GRL��
��������M�SVV��������������������

>�@ (XURSH¶V�$FHHVV�WR�'HHS�6SDFH��DYDLODEOH�RQOLQH�DW��
KWWS���HVDPXOWLPHGLD�HVD�LQW�PXOWLPHGLD�HVRF�HVRFBQHZQRUFLDBEURFKXUH�
SGI�

>�@ .HUDPLWVRJORX��,���.LUDQRXGLV��&�7���&HULROD��*���:HQJ��4���5DMDVHNDUG��
8��� ,GHQWLILFDWLRQ�DQG�$QDO\VLV� RI�8UEDQ�6XUIDFH�7HPSHUDWXUH�3DWWHUQV�
LQ�*UHDWHU�$WKHQV��*UHHFH��8VLQJ�02',6� ,PDJHU\��5HPRWH�6HQVLQJ�RI�
(QYLURQPHQW����������±������������

>�@ .HUDPLWVRJORX��,���,�$��'DJOLV��9��$PLULGLV��1��&KU\VRXODNLV��*��&HULROD��
3��0DQXQWD��%��0DLKHX��.��'H�5LGGHU��'�� /DXZDHW�� DQG�0�� 3DJDQLQL��
(YDOXDWLRQ� RI� VDWHOOLWH�GHULYHG� SURGXFWV� IRU� WKH� FKDUDFWHUL]DWLRQ� RI� WKH�
XUEDQ� WKHUPDO� HQYLURQPHQW��-RXUQDO�RI�$SSOLHG�5HPRWH�6HQVLQJ���� �����
��������GRL������������-56�����������������

>�@ 'DJOLV��,�$���6SDFH�VWRUPV�DQG�VSDFH�ZHDWKHU�KD]DUGV��6SULQJHU��������
>�@ %RWKPHU�� 9��� DQG� ,�$�� 'DJOLV�� 6SDFH� ZHDWKHU�� 3K\VLFV� DQG� HIIHFWV��

6SULQJHU�3UD[LV��������
>�@ (VFRXEHW��&�3���)HKULQJHU��0���*ROGVWHLQ��0���,QWURGXFWLRQ��7KH�&OXVWHU�

PLVVLRQ��$QQDOHV�*HRSK\VLFDH���������±������������
�

4




