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��Rapid, Customized Database Design and Setup 

��Optimized for Biological Data but Essentially Data Neutral 

��Custom GUI for Individual Requirements 

��Automated Data Capture from Scientific Equipment  

��Optional Manual Data Entry 

��Suitable for databases of all sizes (few MB to hundreds of GB) 

��Robust XML or Relational schema 

��Integration of Text, Image and Signal (graphs, etc) Data 
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'DWDPDWLTXH���
&XVWRP�'DWDEDVHV�0DGH�(DV\�
*HQYHD� %LRVFLHQFHV� RIIHUV� 'DWDPDWLTXH�� D�
SODWIRUP� IRU� UDSLG�GHVLJQ�DQG� VHWXS�RI�FXVWRPL]HG�
ODERUDWRU\� GDWDEDVHV�� 'DWDPDWLTXH� LV� HVVHQWLDOO\�
GDWD� QHXWUDO� DQG�KDV� WKH� LQWULQVLF�DELOLW\� WR�TXLFNO\�
HQDEOH� WKH� HQG� XVHU� WR� VHW� XS� D� GDWDEDVH� RI� KLV�
RZQ� ZLWK� PLQLPDO� HIIRUW�� 7KH� GDWDEDVH� VHW� XS� LV�
RSWLPL]HG� IRU� FDSWXULQJ� YDULRXV� IRUPDWV� RI�
ELRORJLFDO� GDWDVHWV� LQFOXGLQJ� LPDJHV�� VLJQDO�
LQIRUPDWLRQ�DQG�WH[W��
'DWDPDWLTXH� FDQ� EH� EDVHG� RQ� ;0/� RU� UHODWLRQDO�
VFKHPD���
5HODWLRQDO� GDWDEDVHV� DUH� VXLWDEOH� IRU� VWDQG�DORQH�
UHOLDEOH� GDWDEDVH� VHWXSV�� ZKHUH� GDWD� VWUXFWXUH� LV�
H[SHFWHG�WR�UHPDLQ�XQFKDQJHG��
;0/� GHVLJQV� DUH� IDYRUHG� IRU� FRPSDWLELOLW\� ZLWK�
SXEOLFO\� DYDLODEOH� KLJK�WKURXJKSXW� UHVHDUFK� GDWD��
0RUHRYHU��WKH�;0/�EDFNERQH�PDNHV�WKH�ORFDOO\�VHW�
XS� GDWDEDVH� UHDG\� IRU� LQWHJUDWLRQ� ZLWK� SXEOLF�
GRPDLQ� GDWDEDVHV� XVLQJ� RXU� SURSULHWHUD\� GDWD�
LQWHJUDWLRQ�SODWIRUP��;0(/'��
'DWDPDWLTXH� LV� KLJKO\�
VFDODEOH� IURP� D� IHZ�
0HJDE\WHV� �0%�� WR�
VHYHUDO�*LJDE\WHV��*%�����
,QWURGXFWLRQ��
7KH� DPRXQW� RI� GDWD�
JHQHUDWHG�DQG�DQDO\]HG�
ZRUOGZLGH�� HVSHFLDOO\� LQ�
FRPSXWDWLRQDOO\�LQWHQVLYH�
UHVHDUFK� ILHOGV� LV� JURZLQJ�
UDSLGO\��DV� LV�WKH�QHHG�IRU�
DQDO\]LQJ�DQG�PDQDJLQJ�
LW�� 7KLV�GDWD��ZKLFK� OLHV�DW�
WKH� IRXQGDWLRQ� RI�
K\SRWKHVLV� GHYHORSPHQW�
DQG� H[SHULPHQW�
YDOLGDWLRQ�� FDQ�
FKDUDFWHUL]H� IURP�EHLQJ�VPDOO�DQG�VLPSOH� WR�EHLQJ�
YROXPLQRXV�� KLJKO\� HYROYLQJ�� KLJKO\� KHWHURJHQHRXV�
DQG� VHPLVWUXFWXUHG�� ,QFUHDVLQJO\� KROLVWLF� DQG� FURVV�
GLVFLSOLQDU\� UHVHDUFK� DOVR� HQVXUHV� LQFUHDVLQJ�
KHWHURJHQHLW\� LQ� GDWD� DQG� IRUPDWV�� 0RUHRYHU��
XSFRPLQJ�FRPSXWDWLRQDO�ILHOGV�VXIIHU�IURP�D�ODFN�RI�
FRPPRQ�VWDQGDUGV���

,Q�D�W\SLFDO�ODERUDWRU\�VHW�XS�D�ORW�RI�GHWDLOHG�SODQQLQJ�
JRHV�LQWR�WKH�H[SHULPHQWDO�VHW�XS��SURWRFRO�GHVLJQ�DQG�
PHWKRGLFDO� H[HFXWLRQ� RI� D� VHW� RI� H[SHULPHQWV� WKDW�
JHQHUDWH�KHWHURJHQHRXV�UDZ�GDWD�VHWV�ZKLFK�DUH�YLWDO��
7KHVH� UDZ� GDWD� VHWV� DUH� VWRUHG� LQ� GLIIHUHQW� IROGHUV� RI�
GLIIHUHQW�KDUG�GLVNV�RI�FRPSXWHUV��0RUH�RIWHQ�WKDQ�QRW�
GLIIHUHQW�UHVHDUFK�JURXSV� LQ�WKH�VDPH�UHVHDUFK�SURMHFW�
PD\� QRW� EH� HYHQ� DZDUH� RI� WKH� W\SHV� RI� GDWD�
JHQHUDWHG� E\� WKHLU� RZQ� FROOHDJXHV� LQ� D� GLIIHUHQW�
UHVHDUFK� JURXS��� 7KH� GDWD� LV� VFDWWHUHG� DOO� RYHU� WKH�
ODERUDWRU\� RU� LQVWLWXWH�� 2QFH� WKHUH� LV� D� GHPDQG� IRU�
SXEOLFDWLRQ�RU�UHSRUW�VXEPLVVLRQ��WKHUH�LV�D�VFUDPEOH�IRU�
GDWD� DFFHVV� DQG� GDWD� DQDO\VLV�� 7KHVH� WDVNV� DUH� GRQH�
PDQXDOO\� ZKLFK� LV� KLJKO\� HUURU� SURQH� DQG� VXEMHFW� WR�
LQGLYLGXDO�FDSDFLWLHV���
$�PRUH�V\VWHPDWLF�DQG�VFLHQWLILF�DSSURDFK�WR�FDSWXUH��
DUFKLYH��UHWULHYH�DQG�PDQDJH�SUHFLRXV�UDZ�GDWD�LV�WKH�
QHHG� RI� WKH� KRXU� WRGD\�� +LJK� WKURXJKSXW�
LQVWUXPHQWDWLRQ� DQG� WKH� GDZQ� RI� JHQRPLFV� HUD� LQ� OLIH�
VFLHQFHV� KDYH� WUDQVIRUPHG� WKH�ZD\� LQ�ZKLFK� WKH� UDZ�
GDWD� LV� FDSWXUHG� DQG� DQDO\]HG�� 7KH� UDZ� GDWD�
JHQHUDWLRQ�KDV�EHFRPH�D�KLJKO\�FRVW�LQWHQVLYH�SURFHVV��
7KH�UDZ�GDWD�JHQHUDWHG�KDV�WR�EH�VHFXUHO\�PDQDJHG�
LQ�WKH�FXUUHQW�,35�HUD��6FLHQWLVWV�ILQG�LW�YHU\�GLIILFXOW�DQG�
FXPEHUVRPH�WR�HQJDJH�LQ�GDWD�PDQDJHPHQW�UHODWHG�
LVVXHV�WKDW�LQWHUIHUH�ZLWK�WKHLU�PDLQ�VFLHQWLILF�UHVHDUFK���

,Q� WKH� ILHOG� RI� /LIH�
6FLHQFHV�� IRU� LQVWDQFH�� LW�
KDV�EHHQ�FODLPHG��WKDW�D�
ELRORJLVW� VSHQGV� PRUH�
WKDQ� KDOI� RI� KLV� WLPH� RQ�
WDVNV� UHODWHG� WR� WKH�
GDWDEDVH� VHW� XS��
LQWHJUDWLRQ� RI� GDWD� IURP�
LQFRPSDWLEOH� GDWDEDVHV�
DQG�VRIWZDUH�SURJUDPV���
0RUHRYHU�� D� FRPPRQ�
UHTXLUHPHQW� LQ� D� ORW� RI�
UHVHDUFK� ODERUDWRULHV� LV�
WKDW� WKH� UDZ� GDWD�
JHQHUDWHG� IURP� GLIIHUHQW�
KLJK� WKURXJKSXW� UHVHDUFK�
LQVWUXPHQWV� QHHG� WR� EH�
V\VWHPDWLFDOO\� FDSWXUHG�

DQG� PDQDJHG�� 7KHUH� DULVHV� WKH� QHHG� IRU� D�
VWDQGDUGL]HG� EXW� IOH[LEOH� IUDPHZRUN� IRU� FUHDWLQJ� D�
GDWDEDVH�IURP�GLIIHUHQW�W\SHV�RI�GDWD�VHWV�WKDW�LV�UHDG\�
WR�EH�LQWHJUDWHG�ZLWK�SXEOLF�GRPDLQ�GDWDEDVHV���
������������������������������������������������������������������������
��$��&��6LHSHO��$��1��7RORSNR��$��'��)DUPHU�HW�DO��$Q�,QWHJUDWLRQ�3ODWIRUP�
IRU�+HWHURJHQHRXV�%LRLQIRUPDWLFV�6RIWZDUH�&RPSRQHQWV��,%0�6\VWHPV�
-RXUQDO���������SS�����²����������
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'DWDPDWLTXH��$�)XQFWLRQDO�2YHUYLHZ��
8VHU�IULHQGO\�DQG�VLPSOH��
'DWDPDWLTXH� LV� D� EDVHG� RQ� WKH� ZHOO� HVWDEOLVKHG�
FOLHQW�VHUYHU� DUFKLWHFWXUH�� ,W� LV� D� KLJKO\� XVHU� IULHQGO\�
WRRO� ZLWK� D� FOLHQW� VLGH� ZHE� EDVHG� *8,� �*UDSKLFDO�
8VHU� ,QWHUIDFH�� WKDW� LV� FXVWRPL]HG� WR� LQGLYLGXDO�
FXVWRPHU� UHTXLUHPHQWV�� 7KH�FOLHQW�VRIWZDUH�KDV�WKH�
LQWULQVLF�DELOLW\� WR� WDNH� LQ�GDWD� LQ�GLVSDUDWH� IRUPDWV�
VXFK�DV� LPDJHV� �JHOV��FKURPDWRJUDPV��*,6� LPDJHV��
PLFURDUUD\� LPDJHV�� -3(*� LPDJHV�HWF��� DQG�EXLOW� LQ�
TXHU\LQJ�FDSDELOLWLHV��+HQFH�� WKH�HQG�XVHU�JHWV�DQ�
LQWHJUDWHG� GLVSOD\� ZKHQHYHU� KH� TXHULHV� KLV�
GDWDEDVH�ZLWK�RXW�WKH�IUDQWLF�VFUDPEOLQJ�WR� ORFDWH�
GLIIHUHQW�ILOHV�LQ�GLIIHUHQW�ORFDWLRQV���
6HFXULW\�DQG�$XWKHQWLFDWLRQ��
7KH�FOLHQW� FDQ�EH�FRQQHFWHG� WR� WKH� VHUYHU��ZKLFK�
KRVWV� DQ� ;0/� EDVHG� GDWDEDVH� HLWKHU� WKURXJK� WKH�
ORFDO� /$1� RU� WKURXJK� D� GHGLFDWHG� /$1� ZLWK�
GHGLFDWHG�QHWZRUN�VZLWFK�EHWZHHQ�WKH�VHUYHU�DQG�
GHVLJQDWHG� FOLHQWV�� )RU� WKH� VHFXULW\� VHQVLWLYH�
LQVWDOODWLRQV�WKDW�UHTXLUH�UHPRWH�DFFHVV�WR�WKH�VHUYHU��
66/� �6HFXULW\� 6RFNHW� /D\HU�� EDVHG�FRQQHFWLRQ�ZLWK�
RQH�RU�PRUH�OHYHOV�RI�DXWKHQWLFDWLRQ��SDVVZRUG�DQG�
DGGLWLRQDO� DXWKHQWLFDWLRQ� WHFKQLTXHV� VXFK� DV�
HQFU\SWHG�GLJLWDO�FHUWLILFDWHV��ZLOO�EH�SURYLGHG�DQG�
FXVWRPL]HG�DV�SHU�WKH�UHTXLUHPHQWV�RI�WKH�FXVWRPHU��
'DWD�,QWHJUDWLRQ�&RPSDWLELOLW\��
7KH� XQLTXH� VHOOLQJ� SRLQW� RI� 'DWDPDWLTXH� LV� WKH�
EDFNERQH� RI� WKH� GDWDEDVH�� ZKLFK� LV� D� KLJKO\�
PRGLILHG� DQG� RSWLPL]HG� ;0/� VFKHPD� WKDW� LV�
LQKHUHQWO\�VFDODEOH�IURP�D�IHZ�*%�WR�VHYHUDO�7%��,W�LV�
DOVR� KLJKO\� IOH[LEOH� ZLWK� D� WUHH� OLNH� DUFKLWHFWXUH�
ZKHUH�QHZ�DWWULEXWHV�DQG�HOHPHQWV�FDQ�EH�DGGHG�
DQG�RU� GHOHWHG� ZLWK� RXW� VDFULILFLQJ� WKH� GDWDEDVH�
LQWHJULW\� DQG�SHUIRUPDQFH�� %HFDXVH� RI� LWV� WUHH� OLNH�
DUFKLWHFWXUH�DQG�WKH�DGGHG�RSWLPL]DWLRQV��TXHU\LQJ�
WKH�GDWDEDVH�LV�PXFK�IDVWHU�WKDQ�DQ\�FRQYHQWLRQDO�
UHODWLRQDO� GDWDEDVHV��0RUHRYHU�� WKH�GDWDEDVH� KDV�
DOO�WKH�EXLOW� LQ�HQWHUSULVH�GDWDEDVH�IHDWXUHV�VXFK�DV�
DXWRPDWLF�EDFNXS��RSWLRQDO�WDSH�EDFNXS���GLVDVWHU�
UHFRYHU\��IDLO�RYHU�HWF���
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.H\�$GYDQWDJHV�
6RPH�RI�WKH�NH\�DGYDQWDJHV�RI�XVLQJ�'DWDPDWLTXH�DUH�
DV�IROORZV���
���� 7KH� JUDSKLFDO� LQWHUIDFH� RQ� WKH� FOLHQW� PDNHV�

FRQVWUXFWLQJ� DQ� LQWHJUDWHG� GDWDEDVH� D� EUHH]H��
'LIIHUHQW�PHPEHUV�RI� WKH� VDPH� UHVHDUFK�JURXS�RU�
PHPEHUV�IURP�GLIIHUHQW�JURXSV�FDQ�VLPXOWDQHRXVO\�
SXW� LQ� WKH� GDWD� DQG� WKH� GDWDEDVH� JHWV�
DXWRPDWLFDOO\�SRSXODWHG� LQ� UHDO� WLPH�DQG� LV� UHDG\�
IRU�TXHU\LQJ�E\�WKH�3,��3ULQFLSDO�,QYHVWLJDWRU��

���� 7KH� GDWD� LQSXW� IHDWXUH� RI� WKH� FOLHQW� KDV� WKH�
DXWRPDWHG� GDWD� FDSWXUH� IURP� D� GHVLJQDWHG� VLWH�
ZLWK� LQ�WKH�QHWZRUN�DOVR��EHVLGHV�WKH�PDQXDO�HQWU\�
E\� LQGLYLGXDO� UHVHDUFKHUV�� 6XFK� D� IHDWXUH� LV� RI�
LPPHQVH� LPSRUWDQFH� LQ� ODERUDWRULHV�ZKHUH�FULWLFDO�
UDZ�GDWD�QHHG�WR�EH�FDSWXUHG�DQG�GDWDEDVHG�IRU�
IXWXUH�XVH���

���� 2QFH� WKH� GDWDEDVH� LV� DXWRPDWLFDOO\� SRSXODWHG� LW�
FDQ� EHFRPH� D� SDUW� RI� WKH� ORFDO� ZDUHKRXVH�
FRQWDLQLQJ� VHYHUDO� SXEOLF� GRPDLQ� GDWDEDVHV� RI�
FXVWRPHU·V�FKRLFH��6LQFH�DOO�WKH�GDWDEDVHV�DUH�LQ�D�
WUDQVSDUHQW� ;0/� IRUPDW�� WKH\� FDQ� EH� LQWHJUDWHG�
ZLWK� WKH� ORFDO� GDWDEDVH� IRU� KLJKO\� HIILFLHQW� GDWD�
PLQLQJ�DQG�NQRZOHGJH�EDVH�FUHDWLRQ��
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$�%ULHI�2YHUYLHZ�RI�*HQYHD�'DWD��$SSOLFDWLRQ�
0LGGOHZDUH�
*HQYHD� SURYLGHV� WKH� PRVW� FRPSHOOLQJ� GDWD�
LQWHJUDWLRQ� WHFKQRORJ\� GHYLVHG� IRU� GDWD�GULYHQ�
GUXJ� GLVFRYHU\�� FOLQLFDO�
WULDOV� DQDO\VHV� DQG�
NQRZOHGJH�
PDQDJHPHQW� IRU�
UHVHDUFK� LQ� WKH� OLIH�
VFLHQFHV�� :RUNLQJ� LQ�
FRQMXQFWLRQ� ZLWK� WKH�
03�� IDFLOLW\� IRU� KLJK�
SHUIRUPDQFH�
FRPSXWLQJ� DQG�
DSSOLFDWLRQ�SURWRW\SLQJ�
WRROV�� LW� SURYLGHV� DQ�
HIIHFWLYH�IRXQGDWLRQ�IRU�
UDSLG� GHYHORSPHQW� RI�
VFLHQWLILF�DSSOLFDWLRQV�LQ�
WKH�OLIH�VFLHQFHV��
2XU� WHFKQRORJ\� DOORZV� FXVWRPHUV� WR� LQWHJUDWH�
GLVSDUDWH� DQG� KHWHURJHQHRXV� IRUPV� RI� GDWD� WR�
SURYLGH� WKH� EDVLV� IRU� D� KROLVWLF� DSSURDFK� WR� OLIH�
VFLHQFHV�UHVHDUFK�DQG�WKH�V\VWHPLF�IRXQGDWLRQV�IRU�
EXVLQHVV� LQWHOOLJHQFH�� 7KH� WHFKQRORJ\� UHOLHV� RQ� LWV�
DELOLW\� WR�SXW� WRJHWKHU�SK\VLFDOO\� GLVSDUDWH� VRXUFHV�
RI� GDWD� DQG� WKHQ� DOORZLQJ� HQG�XVHUV� WR� FRQGXFW�
VLQJOH�SRLQW�TXHULHV�DFURVV�WKLV�YDVW�SRRO�RI�GDWD��DV�
WKRXJK�LW�ZHUH�D�VLQJOH�UHVRXUFH��
7KLV� VROXWLRQ� SURYLGHV� WKH� EDVLV� IRU� LQWHJUDWLQJ� DQ\�
IRUP� RI� FRPSOH[�� XQVWUXFWXUHG� UHVHDUFK� GDWD��
0RUHRYHU�� WKH� VROXWLRQ� DVVXPHV� WKDW� VXFK� GDWD� LV�
ODUJHO\� KHWHURJHQHRXV�� SK\VLFDOO\� GLVSDUDWH� DQG�
DYDLODEOH� RII� GLIIHUHQW� SODWIRUPV� �IODW� ILOHV�� IWS� VLWHV��
OHJDF\�GDWDEDVH�V\VWHPV�HWF����
%HVLGHV� LQWHJUDWLQJ� H[LVWLQJ� HQWHUSULVH� GDWD�� WKLV�
VROXWLRQ� DOVR� DOORZV� WKH� HQG� XVHUV� WR� FUHDWH� DQG�
PDLQWDLQ�WKHLU�RZQ�GDWDEDVHV�RQ�DQ�RQJRLQJ�EDVLV��

$�%LUG·V�(\H�9LHZ�WR�WKH�03��(QYLURQPHQW�
:H�EHOLHYH� WKDW� WKH� VLPSOLFLW\�RI� WKH�GHYHORSPHQW�
DQG� GHSOR\PHQW� HQYLURQPHQW� PDNHV� IRU� DQ�
LPSRUWDQW�FRQVLGHUDWLRQ� LQ� WKH� VXFFHVVIXO�DGRSWLRQ�
RI� QHZ� SURJUDPPDEOH� V\VWHPV�� � 7KH� 03�� IDFLOLW\�
RSHUDWHV�RQ�D�FOXVWHUHG�FRPSXWLQJ�HQYLURQPHQW��
�

7KH� W\SLFDO� DSSOLFDWLRQ� ZULWWHQ� ZLWK� WKLV� PLGGOHZDUH�
WKHUHIRUH� H[HFXWHV� DV� D�PXOWLSOH� WLHU� DSSOLFDWLRQ�� ZLWK�
SDUWV�RI� LW�H[HFXWLQJ�RQ�WKH�FOLHQW�FRPSXWHU��DQG�SDUWV�
H[HFXWLQJ�RQ�VHYHUDO�VHUYHU�VLGH��GLVWULEXWHG�FRPSXWHUV����

$SSOLFDWLRQV� RSHUDWH� IURP� WKH� FOLHQW·V� FRPSXWHU� E\�
FRPPXQLFDWLQJ� ZLWK� WKH� FOXVWHU� WKURXJK� D� VLQJOH�
FRPSXWHU� WKDW� KRVWV� D� -�((� VHUYHU�� � 7KLV� FRRUGLQDWLQJ�
VHUYHU� WKHQ� LGHQWLILHV� RQH� RU�PRUH� ´SURFHVVLQJ� QRGHVµ�
ZKLFK�DUH�FRPSXWHUV�UXQQLQJ�D�VPDOO�IRRWSULQW�GDHPRQ��
WR� SHUIRUP� WKH� WDVN� RI� H[HFXWLQJ� WKH� VHUYHU�VLGH�
IXQFWLRQDOLW\�RI�WKH�DSSOLFDWLRQ���
7KH� XVH� RI� D� VLQJOH� FRRUGLQDWLQJ� VHUYHU� LV� EHQHILFLDO� LQ�
VHYHUDO�ZD\V�� �7KH�FOXVWHU�FDQ��DW�WKH�SRLQW�RI� LQLWLDWLRQ�
RI� WKH� DSSOLFDWLRQ�� GHFLGH� WKH� QXPEHU� RI� FRPSXWHUV�
WKDW� QHHG� WR� EH� DVVLJQHG� IRU� WKDW� DSSOLFDWLRQ��
GHSHQGLQJ�RQ�DYDLODELOLW\�DQG�QHFHVVLW\��
0RUHRYHU�� WKH� FRRUGLQDWLQJ� VHUYHU� DOVR� PDLQWDLQV�
GLUHFWRULHV�RI�DYDLODEOH�UHVRXUFHV��
7KH�03�� )DFLOLW\� KDV�EHHQ�SULPDULO\�ZULWWHQ�XVLQJ� -DYD��
ZKLFK� LV� LQFUHDVLQJO\� SRSXODU� ZLWKLQ� WKH� VFLHQWLILF�
FRPPXQLW\�� :KHUH� SHUIRUPDQFH� LV� D� FRQVLGHUDWLRQ��
DSSOLFDWLRQV�FDQ�EH�ZULWWHQ�LQ�&�RU�&���DQG�LQWHUIDFHG�
ZLWK�WKH�RYHUDOO�V\VWHP�XVLQJ�WKH�-DYD�1DWLYH�,QWHUIDFH�
�-1,���
�

*HQYHD�%LRVFLHQFHV�
���&UDLJ�5RDG�
�������
6LQJDSRUH��������
�
3KRQH���������������
(PDLO��LQIR#JHQYHD�FRP��
�

������*HQYHD�%LRVFLHQFHV��$OO� ULJKWV� UHVHUYHG�� �6SHFLILFDWLRQV�VXEMHFW� WR�FKDQJH�
ZLWKRXW� QRWLFH�� *HQYHD� %LRVFLHQFHV� DQG� WKH� *HQYHD� %LRVFLHQFHV� ORJR�� DUH�
UHJLVWHUHG� WUDGHPDUNV� RI� *HQYHD� %LRVFLHQFHV� ZRUOGZLGH�� $OO� RWKHU� WUDGHPDUNV�
PHQWLRQHG�KHUHLQ�DUH�WKH�SURSHUW\�RI�WKHLU�UHVSHFWLYH�RZQHUV���

&KHPRLQIRUPDWLFV�
����-DODQ�66�����
������3HWDOLQJ�-D\D�
6HODQJRU�'DUXO�(KVDQ�
�
3KRQH�����������������
(PDLO��LQIR#FKHPRLQIRUPDWLFV�FRP�
�
�


