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×ķŨ�íƎė�ǃėɁ



:KDW�SHRSOH�WKLQN�ZH�GR



:KDW�ZH�DFWXDOO\�GR





pŨƣļǂíƣļŨŝ

Ɣ 7KH��RULJLQDO��SUREOHP��KDQGOLQJ�XQFRPIRUWDEO\�ODUJH�GDWD
ż *DLD�'DWD��a���������������ELOOLRQ���RI�VWDUV�URZV���a����FROXPQV��IHDWXUHV�

Ɣ 9DH[�LV�LGHDO
ż ,QWHUDFWLYH�H[SORUDWLRQ��YLVXDOLVDWLRQ��VWDWLVWLFDO�DQDO\VLV

Ɣ 5HTXLUHPHQWV
ż /RZ�EDUULHU�RI�HQWU\��$FFHVVLEOH��&KHDS



pŨƣļǂíƣļŨŝ

Ɣ 7KH��RULJLQDO��SUREOHP��KDQGOLQJ�XQFRPIRUWDEO\�ODUJH�GDWD

ż *DLD�'DWD��a���������������ELOOLRQ���RI�VWDUV��URZV���a����FROXPQV��IHDWXUHV�

ż ������[�LQFUHDVH�LQ�GDWD

Ɣ :KDW�ZH�QHHG

ż ,QWHUDFWLYH�H[SORUDWLRQ��YLVXDOLVDWLRQ��VWDWLVWLFDO�DQDO\VLV

Ɣ 5HTXLUHPHQWV

ż /RZ�EDUULHU�RI�HQWU\��$FFHVVLEOH��&KHDS

ż (DV\�VHWXS�

ż 1R�FOXVWHU





�����������VWDUV



������������VWDUV



��������������VWDUV









pŨƣļǂíƣļŨŝ

Ɣ 0HPRU\�XVH

ż ��GRXEOH�SUHFLVLRQ� ���E\WHV

ż ��FROXPQV

ż ��ELOOLRQ�URZV

ż ��ELOOLRQ������� ���*L%

Ɣ 0HPRU\�EDQGZLGWK��������*%�V

ż ����VHFRQGV

Ɣ &38

ż �*K]��EXW�������FRUHV

ż ������F\FOHV�URZ�LQ���VHFRQG



Öíėǈ

Ɣ +LJK�SHUIRUPDQFH��RXW�RI�FRUH�'DWD)UDPH�OLEUDU\

Ɣ 2XW�RI�FRUH�DOJRULWKPV�HQVXUH�ZRUNLQJ�ZLWK�GDWD�ODUJHU�WKDQ�5$0

Ɣ :RUN�ZLWK�ELOOLRQV�������RI�VDPSOHV�RQ�D�VLQJOH�PDFKLQH���ODSWRS�LQWHUDFWLYHO\

Ɣ /LNH�3DQGDV��VLPLODU�$3,��EXW�QRW�EXLOW�RQ�3DQGDV

Ɣ (DV\�LQVWDOODWLRQ�

ż SLS�LQVWDOO�YDH[��

Ɣ /HJDO��)UHH�	�2SHQ�6RXUFH��0,7�/LFHQVH



Öíėǈ�ĉŨŝĉėƋƣƖ

Ɣ 0HPRU\�PDSSLQJ

Ɣ &ROXPQ�EDVHG�VWRUDJH

Ɣ 1R�PHPRU\�FRSLHV

Ɣ &RPSXWH�OD\HU

Ɣ ([SUHVVLRQ�V\VWHP



Ɣ 1RUPDO�GLVN�UHDGLQJ
ż $OORFDWH�PHPRU\
ż 5HDG�IURP�GLVN�WR�PHPRU\

Ŷ GLVN�!�FDFKH�!�PHPRU\
ż 0HPRU\�WR�&38
ż :DVWH�PHPRU\��WKXV�FDFKH�

FDFKH

Ɣ 0HPRU\�PDSSLQJ
ż *HW�D�SRLQWHU�WR�WKH�VDPH�FDFKH
ż 1R�FRS\
ż 0HPRU\�QRW�WDNHQ��FDQ�EH�IUHHG
ż 5HDGLQJ�RQ�DFFHVVLQJ�DQG�QRW�LQ�FDFKH

Öíėǈ�ĉŨŝĉėƋƣƖȺ�śėśŨƎǉ�śíƋƋļŝİ

Ɣ 6KDUHG�PHPRU\�IRU�DOO�SURFHVVHV�
ż H�J��IODVN��JXQLFRUQ��GDVK��MXS\WHU

Ɣ 6WRUH�RQ�GLVN�DV�\RX�ZRXOG�NHHS�LW�LQ�PHPRU\



Öíėǈ�ĉŨŝĉėƋƣƖȺ�ĉŨŒƫśŝ�ĈíƖėĐ�ƖƣŨƎíİė

Ɣ :K\�"

ż )RFXV�RQ�DQDO\WLFDO�ZRUNORDGV

ż 6HTXHQWLDO�DFFHVV�LV�RSWLPL]HG�IRU�&38�DQG�GLVN

ż 'LVN�UHDGLQJ�LV�EORFN�EDVHG

ż &38�FDFKH�IULHQGO\



Öíėǈ�ĉŨŝĉėƋƣƖȺ�ĉŨŒƫśŝ�ĈíƖėĐ�ƖƣŨƎíİė
Ɣ +')�

ż 1RQ�VWDQGDUG��&RQWDLQHU�IRUPDW��DQ\WKLQJ�FDQ�EH�VWRUHG
ż 6WRUHG�DV�D�VLQJOH�FRQWLJXRXV�DUUD\
ż 1DWLYH�VWRUDJH

Ɣ $SDFKH�$UURZ

ż 6WDQGDUG��LQWHURSHUDELOLW\
ż 6SHFLDOL]HG�IRU�WDEXODU�GDWD
ż &KXQNV�RI�FROXPQ�EDVHG
ż 1DWLYH�VWRUDJH

Ɣ $SDFKH�3DUTXHW

ż ,QGXVWU\�VWDQGDUG
ż 1RW�QDWLYH��FRPSUHVVHG��UHTXLUHV�GHVHULDOL]DWLRQ



Öíėǈ�ĉŨŝĉėƋƣƖȺ�ŝŨ�śėśŨƎǉ�ĉŨƋļėƖ



Ɣ &RPSXWH�

ż 6WUHDPLQJ�DOJRULWKPV

ż 0DS�UHGXFH

ż &���XQGHU�WKH�KRRG

Öíėǈ�ĉŨŝĉėƋƣƖȺ�ĉŨśƋƫƣė�ʞ�ėǈƋƎėƖƖļŨŝ�ƖǉƖƣėś

Ɣ ([SUHVVLRQ�V\VWHP

ż 6WRUH�WKH�H[SUHVVLRQ��QRW�WKH�UHVXOW

ż (YDOXDWH�ZKHQ�QHHGHG

ż -,7�YLD�1XPED��3\WKUDQ��&XGD



Ɣ 6ROYHG�D�SUREOHP�LQ�DVWURQRP\

Ɣ 5HDOL]HG�WKLV�VROYHV�D�EURDGHU�SUREOHP

Ɣ 0RYHG�WRZDUGV�LQGXVWU\�JUDGH�IHDWXUHV�	�DSSOLFDWLRQV

ż )DVW�VWULQJ�VXSSRUW

ż *URXS%\

ż -RLQ

ż 0/�LQWHJUDWLRQ

ż $XWRPDWLF�3LSHOLQH�	�'DWD)UDPH�6WDWH�WUDFNLQJ

Ɣ 8QFOXVWHULQJ�\RXU�GDWD�VFLHQFH

ÖíėǈɀļŨȺ�įƎŨś�íĉíĐėśļĉ�ƋƎŨŌėĉƣ�ƣŨ�ĉŨŝƖƫŒƣíŝĉǉ



³1HYHU�GR�D�OLYH�GHPR´
�0DQ\�SHRSOH



Öíėǈ�ļŝ� ƎŨĐƫĉƣļŨŝ
Ɣ 7KLV�LV�QLFH��EXW�,�QHHG�WR�SXW�LW�LQ�SURGXFWLRQ�

ż 0DNH�D�GDVKERDUG
ż 3URYLGH�D�GDWD�ZHE�$3,
ż 'HSOR\�DQ�0/�PRGHO

Ɣ 9DH[�LV�LGHDO
ż 0HPRU\�PDSSLQJ�VKDUHV�GDWD
ż ,QWHJUDWHG�FDFKLQJ�V\VWHP�FDQ�FDFKH�FRPPRQ�TXHULHV�UHVXOWV
ż :HOO�WHVWHG�ZLWK�'DVK��)ODVN��)DVW$3,
ż 6XSSRUW�FORXG�VWRUDJH��V���JFV��S\DUURZ��IVVSHF�
ż 6XESDFNDJHV�IRU�OHVV�GHSHQGHQFLHV��SLFN�ZKDW�\RX�QHHG�

Ŷ YDH[�FRUH
Ŷ YDH[�PO
Ŷ YDH[�YL]�
Ŷ PRUH�



Öíėǈ�ļŝ�ƣķė�ǃļŒĐ

)LHOG��*HQRPLFV
8VH��,QWHUDFWLYH�H[SORUDWLRQ�RI�JHQRPLFV�
GDWD��[����SHUIRUPDQFH�LQFUHDVH�

)LHOG��$VWURQRP\�	�$VWURSK\VLFV
8VH��5HPRWH�LQWHUDFWLYH�H[SORUDWLRQ�	�
YLVXDOLVDWLRQ�DQG�DQDO\VLV�RI�ODUJH�
GDWDVHWV

)LHOG��'DWD�YLVXDOLVDWLRQ�	�'DVKERDUGV
8VH��7KH�SULPDU\�EDFNHQG�WR�WKH�QHZO\�
UHOHDVHG�3ORWO\�'DVKERDUG�(QJLQH�
���������3ORWO\�'DVK�FOLHQWV�JHW�DFFHVV�WR�ELJ�
GDWD�ZLWK�QR�VHWXS�



#//+.a����.#`1� 3`$*�

Öíėǈ�ļŝ� ƎŨĐƫĉƣļŨŝȺ�'íƖķ�ėǈíśƋŒė

https://dash.vaex.io/


ÖíėǈɀļŨȺ� ŨŝƖƫŒƣíŝĉǉ

Ɣ )HDWXUHV�GHYHORSPHQW

Ɣ 6XSSRUW

Ɣ 5HWDLQHUV

Ɣ 3HUIRUPDQFH

Ɣ 7UDLQLQJ

)ORZ�EDFN�WR�RSHQ�VRXUFH�GHYHORSPHQW�	�PDLQWHQDQFH



Ɣ 2SHUDWLQJ�RQ���ELOOLRQ�URZV�LQ���VHFRQG�LV�SRVVLEOH

Ɣ +RZ�ZH�GR�WKLV
ż 0HPRU\�PDSSLQJ

ż &ROXPQ�EDVHG�VWRUDJH

ż 0XOWLWKUHDGLQJ�DQG�&��

ż ([SUHVVLRQ�V\VWHP

Ɣ ,GHDO�IRU
ż ,QWHUDFWLYH�H[SORUDWLRQ��('$�

ż %DFNHQGV��GDVKERDUG��:HE�$3,V�

Ɣ 1R�FOXVWHU�QHHGHG

«ƫśśíƎǉ



Ɣ FRQWDFW#YDH[�LR���VXSSRUW���FRQVXOWDQF\�WUDLQLQJ

Ɣ ���������#//+.a��"$/#0�`�*(�1� 3$*�1� 3

Ɣ ���������#YDH[BLR

Ɣ 'RFXPHQWDWLRQ��#//+.a��1� 3`$*��*�.�

Ɣ ([DPSOHV��#//+.a��"$/#0�`�*(�1� 3$*�1� 3g 3�(+' .�

Ɣ �#$.�/�'&��)��)*/ �**&a

ż ���������#//+.a��"$/#0�`�*(�1� 3$*�1� 3g/�'&.

Gėƣ�ļŝ�ƣŨƫĉķȽ

https://github.com/vaexio/vaex
https://vaex.io/docs/
https://github.com/vaexio/vaex-examples/
https://github.com/vaexio/vaex-talks



