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$XWK�ZLWK�)LUHEDVH
5(67�FRPPXQLFDWLRQ�ZLWK�WKH�EDFNHQG
&RPPXQLFDWLRQ�ZLWK�DQ�,R7�GHYLFH��(63���
3URJUDPPLQJ�RI�WKH�(63���GHYLFH��&�ODQJXDJH�

$XJ������न�)HE������)URQW�HQG�'HYHORSHU�²�L6PDUW5XVVLD
UHDFWMV��G��MV

%XLOG�YLVXDO�LQWHUDFWLYH�5HDFW�FRPSRQHQWV���9HFWRU�HGLWRU��DQLPDWLRQV��1XPEHU�/LQH�DQG�PRUH�

0D\������न�-XO������)URQW�HQG�'HYHORSHU�DQG�)XOO�VWDFN�'HVLJQHU�²�0HWKRG([LVWV
UHDFWMV��G��MV��HFPDVFULSW����MDYDVFULSW��OHDIOHW��UHGX[��VNHWFKDSS��UHDFW�QDWLYH

:H�DUH�GHYHORSLQJ�ULFK�GDWD�PDQDJHPHQW�PLQLQJ�YLVXDOL]DWLRQ�DSSOLFDWLRQ�IRU�ODUJH�LQWHUQDWLRQDO�EXVLQHVVHV��,·P�UHVSRQVLEOH
IRU�WKH�IURQWHQG��DUFKLWHFWXUH��GHVLJQ��8;��GDWD�YLVXDOL]DWLRQV��UHXVDEOH�QSP�PRGXOHV��4XDOLW\�FRQWURO��FRGH�GHVLJQ�X[
UHYLHZV��ZULWLQJ�VW\OH�JXLGHV�DQG�EHVW�SUDFWLFHV��8,�8;�'HVLJQ��XQGHUVWDQG�WKH�XVHU�QHHGV��PDNH�ZLUH�IUDPHV��8;�SURWRW\SHV�
KL�ILGHOLW\�GHVLJQV��LWHUDWH�

http://belsky.in
https://github.com/oluckyman
https://www.dci.com
https://methodexists.com/
Ilya Belsky



$SU������न�0D\������'DWD9L]�GHYHORSHU�DQG�FRQVXOWDQW�²�7UDFNRML
G��MV��UHDFWMV

,PSOHPHQWHG�GDVKERDUG�ZLWK�LQWHUDFWLYH�ZLGJHWV�ZLWK�VWDWV�IRU�HPRML�VWDUWXS��

-DQ������न�0D\������)URQW�HQG�'HYHORSHU��'DWD�9LVXDOL]DWLRQ��²�02'8/
MDYDVFULSW��G��MV��EDFNERQH�MV��UHTXLUHMV��VDVV��JRRJOH�DSSV�VFULSW��KHURNX

�9LVXDOL]DWLRQ�RI�WKH�SURGXFWLRQ�SURFHVVHV�RQ�WKH�IDFWRU\�

$�IDFWRU\�GLGQ·W�KDYH�WRROV�WR�FRQWURO�WKH�SURGXFWLRQ�SURFHVVHV��%XVLQHVV�SURFHVVHV�ZHUH�NHSW�RQO\�LQ�WKH�PLQGV�RI�WKH�WRS
PDQDJHUV��7KH\�KDG�VRPH�DQDO\WLFDO�GDWD�FROOHFWHG�EXW�WKH\�GLG·W�KDYH�WRROV�WR�DQDO\]H�WKLV�GDWD��7KHUHIRUH�P\�WDVN�ZDV�WR�PDNH�D
FOHDU�YLVXDOL]DWLRQ�RI�WKH�NH\�SURFHVVHV�WKDW�DUH�WDNLQJ�SODFH�LQ�GLIIHUHQW�SDUWV�RI�WKLV�ELJ�RUJDQL]DWLRQ�

:KDW�,�GLG�

'HYHORSHG�YLVXDOL]DWLRQV�UHSUHVHQWLQJ�WKH�FXUUHQW�VWDWH�RI�WKH�SURFHVVHV�RI�WKH�SURGXFWLRQ�>G��MV@�
7KH�YLVXDOL]DWLRQ�HYRNH�LQVLJKWV�DPRQJ�WKH�PDQDJHPHQW�RI�WKH�SODQW�DQG�KDG�ILQDOO\�OHDG�WKH�ERDUG�WR�FRQVLGHU
LI�WKH�KHDG�RI�WKH�SURGXFWLRQ�GHSDUWPHQW�ZDV�WKH�ULJKW�SHUVRQ�IRU�WKLV�MRE�

:KDW�,�OHDUQHG�

'DWD�YLVXDOL]DWLRQ�LV�DQ�H[WUHPHO\�XQGHUHVWLPDWHG�WDVN�DPRQJ�RWKHU�WDVNV�IRU�VROYLQJ�EXVLQHVV�SUREOHPV�
7KH�DXWKRU�RI�WKH�G��MV�OLEUDU\�LV�UHDOO\�VPDUW�JX\��,·YH�OHDUQHG�D�ORW�MXVW�UHDGLQJ�KLV�VRXUFH�FRGH�

�����न�)HE������6HQLRU�GHYHORSHU��6\VWHPV�$QDO\VW�$UFKLWHFW�²�62<8=
F����QHW��PVVTO��XPO�PRGHOLQJ��GHVLJQ�SDWWHUQV

�([FKDQJH�KXE��SURMHFW

7KH�WDVN�ZDV�WR�FUHDWH�GDWD�H[FKDQJH�VHUYLFH�IRU�ERWK�FRUSRUDWH�DQG�H[WHUQDO�XVH��7KH�FRUSRUDWH�H[FKDQJH�KXE�LV�GHVWLQHG�IRU�WKH
LQWHUDFWLRQ�EHWZHHQ�GLIIHUHQW�VRIWZDUH�FRPSRQHQWV�XVHG�LQ�RXU�FRPSDQ\��7KH�ZLGHU�SXUSRVH�ZDV�WR�XVH�WKH�([FKDQJH�KXE�DV�D�%�%
H[FKDQJH�GDWD�SURYLGHU�IRU�RWKHU�EXVLQHVVHV�

:KDW�,�GLG�

'HVLJQHG�WKH�H[FKDQJH�KXE�DUFKLWHFWXUH�ZLWK�SOXJLQ�V\VWHP�SURYLGLQJ�GDWD�H[FKDQJH�LQ�GLIIHUHQW�IRUPDWV�DQG�E\
GLIIHUHQW�WUDQVSRUW�SURWRFROV�E\�VLPSOH�DGGLQJ�D�FRUUHVSRQGLQJ�GDWD��RU�WUDQVSRUW�SOXJLQ�
'HYHORSHG�IURP�VFUDWFK�WKH�PDLQ�SURJUDP�DQG�EDVLF�SOXJLQV��KWWS�WUDQVSRUW��IWS�WUDQVSRUW��ILOH�WUDQVSRUW
SOXJLQV��>&���1(7�)UDPHZRUN����@�

:KDW�,�OHDUQHG�

$�ZHOO�GHVLJQHG�DUFKLWHFWXUH�PDNHV�\RX�KDSS\�RQ�WKH�GHYHORSLQJ�VWDJH�

2WKHU�PLQRU�SURMHFWV

'HYHORSHG��SDUURW��PRGXOH�WR�DOORZ�PRQLWRULQJ�XSWLPH�DQG�HUURU�VWDWXV�RI�RXU������VRIWZDUH�>&���1(7
)UDPHZRUN����@
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�����न�-DQ������:HE�GHYHORSHU�²�62<8=
[PO��[VOW��MDYDVFULSW��FVV��MTXHU\��PVVTO��KWPO�

�&RUSRUDWH�FODLP�V\VWHP��SURMHFW

,W�ZDV�D�XVHU�IULHQGO\�FODLP�PDQDJHPHQW�V\VWHP�DQG�SURMHFW�PDQDJHPHQW�ZLWK�ZHE�LQWHUIDFH��7KH�WDVN�ZDV�WR�FUHDWH�D�V\VWHP�WKDW
ZRXOG�DOORZ�HYHU\�GHSDUWPHQW�RI�RXU�FRPSDQ\�ILOO�DQ�LVVXH�WR�DQRWKHU�GHSDUWPHQW�IRU�TXLFN�DQG�HDV\�SURFHVVLQJ�

:KDW�,�GLG�

'HVLJQHG�DQG�GHYHORSHG�WKH�FODLP�V\VWHP�ZLWK�ZHE�LQWHUIDFH��7KLV�VLWH�LV�XVLQJ�WKH�H[LVWLQJ�VLWH�HQJLQH�WKDW�,�KDG
GHYHORSHG�EHIRUH��ZLWK�P\�LPSURYHPHQWV��UHIDFWRUHG��FOHDQHG�RXW�DQG�RSWLPL]HG�WKH�FRGH��
'HYHORSHG�ULFK�DMD[�FOLHQW�VLGH�IXQFWLRQDOLW\�>MTXHU\@�

8VLQJ�SRSXODU�MTXHU\�SOXJLQV��MVWUHH��GDWDWDEOHV��SURJUHVVEDU�
,�FRQWLQXH�WR�GHYHORS�DQG�DGMXVW�WKH�V\VWHP�FRQVLGHULQJ�WKH�QHZ�WUHQGV�LQ�ZHE�GHYHORSLQJ�>KWPO�@�

:KDW�,�OHDUQHG�

$MD[�LV�JRRG�
7KH�XVH�RI�'9&6��GLVWULEXWHG�YHUVLRQ�FRQWURO�V\VWHP�OLNH�JLW�RU�PHUFXULDO��LV�JRRG�HYHQ�LI�,�DP�WKH�RQO\�GHYHORSHU
LQ�WKH�SURMHFW�

6HS������न�-XQ������:HE�GHYHORSHU�²�-6&�´02(6.µ
SKS��P\VTO��MDYDVFULSW��FVV��MTXHU\

2QOLQH�RIILFH�V\VWHP

2QH�RI�WKH�ODUJHVW�GLVWULEXWLRQ�HOHFWULF�JULG�FRPSDQLHV�RI�5XVVLD�KDG�D�ODFN�RI�XVHU�VXSSRUW�VHUYLFHV��&OLHQWV�ZHUH�XQDEOH�WR�SUHVHQW
D�FODLP�RU�JHW�DQ�DSSRLQWPHQW�ZLWKRXW�KDYLQJ�WR�VWD\�LQ�WKH�OLQH�IRU�KRXUV�

:KDW�,�GLG�

8VHU�DFFRXQWLQJ�V\VWHP�ZLWK�IXOO\�IHDWXUHG�DGPLQ�DUHD�
2QOLQH�DSSRLQWPHQW�V\VWHP�WKDW�DOORZV�XVHUV�WR�VHW�WKH�GHVLUHG�WLPH�IUDPH�IRU�D�YLVLW�RQ�WKH�VFKHGXOH�H[SRVHG
RQ�WKH�FOLHQW
V�RIILFLDO�ZHEVLWH�
2QOLQH�FODLP�PDQDJHPHQW�V\VWHP�WKDW�DOORZV�XVHUV�WR�SRVW�FODLPV�ZLWKRXW�YLVLWLQJ�WKH�RIILFH��$QG�FKHFN�WKH�FODLP
VWDWXV�RQOLQH�

:KDW�,�OHDUQHG�

0DMRU�FRPSDQLHV�KDYH�D�ELJ�ODFN�RI�,7�VSHFLDOLVWV�DQG�OLYH�LQ�WKH���V�
1HYHU�DSSO\�IRU�D�ZRUN�ZLWK�ELJ�ULFK�FRPSDQLHV�WKDW�VWLOO�KDYH�D�SKS��EDFNHQG�
:LWK�PLQLPXP�FKDQJHV�LQ�WKH�EDFNHQG�LW�LV�VWLOO�SRVVLEOH�WR�PDNH�D�IXOO\�IHDWXUHG�DQG�LQWHUDFWLYH�DSSOLFDWLRQ
UHO\LQJ�RQO\�RQ�WKH�IURQW�HQG�

-XQ������न�-DQ������:HE�GHYHORSHU
S\WKRQ��GMDQJR��MTXHU\��JRRJOH�PDSV��JPDS�

�)DYRULWH�3ODFHV��SURMHFW

$IWHU�PDQ\�\HDUV�RI�ZRUNLQJ�IRU�D�ELJ�FRUSRUDWLRQ�,�GHFLGHG�WR�XQGHUWDNH�D�IUHHODQFH�SURMHFW�DW�P\�IUHH�WLPH��7KH�WDVN�LV�WR
GHYHORS�\HW�DQRWKHU�JHRVHUYLFH�ZLWK�ORFDO�VHDUFK�LQ�WKH�PDS�DQG�SODFHV�LQGH[�

7KLV�SURMHFW�LV�DQ�LGHDO�VDQGER[�IRU�PH�DV�D�GHYHORSHU��GXH�WR�WKH�IDFW�WKDW�P\�FOLHQW�LV�YHU\�ZHOO�GLVSRVHG�WR�PH��DQG�,�FDQ�IXOO\
FRQWURO�WKH�WHFKQLFDO�VFRSH�RI�ZRUNV�WR�EH�GRQH�

$IWHU�VRPH�KHVLWDWLRQ�EHWZHHQ�5R5�DQG�'MDQJR��,�KDYH�FKRVHQ�WKH�ODWWHU��1RZ�,�KDYH�D�JUHDW�WLPH�S\WKRQLQJ�DQG�ZRQGHU�KRZ
FRXOG�,�XVH�3+3�EHIRUH�

,Q�WKLV�SURMHFW�,�OLNH�WKH�IDFW�WKDW�WKLV�SURMHFW�ZLOO�EH�VHHQ�DQG�XVHG�DQG�MXGJHG�E\�WKH�UHDO�SHRSOH�DQG�QRW�RQO\�E\�WKH�FRUSRUDWH
HPSOR\HHV�DV�LW�LV�XVXDOO\�GRQH�RQ�P\�SULQFLSDO�MRE��7KLV�LV�TXLWH�D�FKDOOHQJH�EHFDXVH�WKLV�PHDQV�D�KLJKHU�JUDGH�RI�UHVSRQVLELOLW\�IRU
PH�DV�D�SURJUDPPHU�
7KH�SURMHFW�LV�QRW�ILQLVKHG�\HW�GXH�WR�ORZ�FRQFHUQPHQW�RI�WKH�FOLHQW�

:KDW�,�GR�

,
P�GHYHORSLQJ�IURP�VFUDWFK�\HW�DQRWKHU�JHRVHUYLFH�ZLWK�ORFDO�VHDUFK�LQ�WKH�PDS�DQG�SODFHV�LQGH[�>GMDQJR�
MTXHU\��JRRJOH�PDSV@�

:KDW�,�OHDUQHG�

S\WKRQ���LV�QRZ�P\�IDYRULWH�SURJUDPPLQJ�ODQJXDJH�
GMDQJR���WKH�ODFN�RI�GRFXPHQWDWLRQ�LV�RIIVHW�E\�IULHQGO\�DQG�DFWLYH�FRPPXQLW\�
SRVWJUHVTO�LV�EHWWHU�IRU�*,6�WKDQ�P\VTO�



�����न������:HE�GHYHORSHU�²�62<8=
SKS��V\EDVH��[PO��[VOW��MDYDVFULSW��FVV��SURWRW\SH

�ZZZ�VR\X]�UX��SURMHFW

)URP������XS�WR������,�ZDV�ZRUNLQJ�RQ�WKH�SURMHFW�ZZZ�VR\X]�UX�ZKLFK�LPSOLHG�WKH�FUHDWLRQ�RI�FRPPHUFLDO�DQG�UHSUHVHQWDWLYH
VLWH�RI�D�PDMRU�5XVVLDQ�UHFRUGLQJ�FRPSDQ\�

:KDW�,�GLG�

'HVLJQHG�DQG�GHYHORSHG�IURP�VFUDWFK�WKH�VLWH�HQJLQH�IRU�ZZZ�VR\X]�UX�ZKLFK�LV�XVLQJ�WLOO�QRZ�����\HDUV�
>SKS�[PO�[VOW@�

'HYHORSHG�D�ORW�RI�SKS�SOXJLQV�IRU�WKH�VLWH�HQJLQH��H�J��ZHE�PDLO�VHQGHU��JUDPPDU�XWLOLW\�IRU�5XVVLDQ�LQFOLQDWLRQ
IRUPV�DQG�RWKHU�PLQRU�IXQFWLRQV��
'HYHORSHG�WKH�FOLHQW�VLGH�IXQFWLRQDOLW\�IRU�WKH�VLWH�>SURWRW\SH�	�UDZ�MDYDVFULSW@�

:KDW�,�OHDUQHG�

SKS�[PO�[VOW�FRPELQLQJ�LV�D�SRRU�VROXWLRQ��[PO�[VOW�WUDQVIRUPDWLRQV�DUH�WRR�VORZ��[VOW�WHPSODWHV�DUH�WRR
XQIULHQGO\�IRU�GHVLJQHUV��
%HWWHU�QRW�WR�UHLQYHQW�WKH�ZKHHO�DQG�XVH�WKH�H[LVWLQJ�IUDPHZRUNV��OLNH�GMDQJR�RU�5R5��IRU�GHYHORSLQJ�WULYLDO�VLWHV�

(GXFDWLRQ
�����न������6RIWZDUH�RI�FRPSXWHUV�DQG�DXWRPDWHG�V\VWHPV��VSHFLDOLVW��²�6DUDWRY�6WDWH�7HFKLFDO�8QLYHUVLW\
FRPSLOHUV��OLQX[��F��F����RSHQJO��SKS��P\VTO��YLVXDO�VWXGLR��XPO�PRGHOLQJ

LPSOHPHQWHG�D�JDPH��9ROH\%RPE��RQ�SXUH�F���ZKLFK�ZDV�XVLQJ�VSULWHV�DQG�GLUHFW�DFFHVV�WR�YLGHR�PHPRU\�
XVHG�P\�RZQ�JUDSK�OLEUDU\�WR�UHQGHU�JDPH�PHQX�DQG�JDPHSOD\��P\�RZQ�SDUWLFOH�HQJLQH�WR�UHQGHU�VSDUNV�IURP
WKH�ERPE�

3URMHFWV�	�,QWHUHVWV
-XQ������न�&XUUHQW�6WDFN�2YHUIORZ�²�KWWSV���VWDFNRYHUIORZ�FRP�XVHUV��������ROXFN\PDQ
:ULWWHQ����DQVZHUV��$FWLYH�LQ�G��MV�

-DQ������न�&XUUHQW�DFRPSOHWHU�²�KWWSV���JLWKXE�FRP�ROXFN\PDQ�DFRPSOHWHU
MDYDVFULSW��MTXHU\

$QLPDWHG�M4XHU\�$XWRFRPSOHWH�SOXJLQ

7KHUH�DUH�ORW�RI�DXWRFRPSOHWLRQ�SOXJLQV��2QH�,�KDYH�FUHDWHG�P\VHOI�\HDUV�DJR��EHIRUH�M4XHU\�HUD��$IWHU�D�ZKLOH�,�QHHGHG�QLFH
DQLPDWHG�DXWRFRPSOHWLRQ�SOXJLQ�IRU�M4XHU\��%XW�DIWHU�D�ORW�RI�VHDUFKLQJ�,�IRXQG�QRWKLQJ�WKDW�,�ZRXOG�OLNH��6R�,�IRUNHG�WKH
VLPSOHVW�M4XHU\�DXWRFRPSOH�SOXJLQ�DQG�EDVLQJ�RQ�LW�GHYHORSHG�D�QLFH�VH[\�DXWRFRPSOHWHU�P\VHOI�

6HS������न�&XUUHQW�ILERQDFFL�SODQW�²�KWWSV���JLWKXE�FRP�ROXFN\PDQ�ILERQDFFL�SODQW
SURFHVVLQJ

7KH�SODQW�OHDYHV�JURZ�DQG�PDNH�WKH�JROG�DQJOH�WR�HDFK�RWKHU

)LUVW�RI�DOO�,�KDYH�VWDUWHG�OHDUQLQJ�3URFHVVLQJ�E\�WKLV�SURMHFW�
,W�LV�WKH�EHVW�ZD\�WR�OHDUQ�WKH�WHFKQRORJ\��WR�VWDUW�XVLQJ�LW�
6R�,�KDG�DQ�LGHD�RI�WKLV�PRGHO�DQG�JRW�RQ�WR�ZRUN�
0\�LQWHQWLRQ�ZDV�WR�UHYHDO�KRZ�WKH�)LERQDFFL�SK\OORWD[LV�HPHUJHV�QDWXUDOO\�GXULQJ�WKH�VLPXODWLRQ�RI�WKH�JURZWK�RI�D�SODQW�
$QG�,�KDYH�DFFRPSOLVKHG�ZKDW�,�ZDQWHG��$V�D�UHVXOW�WKLV�PRGHO�GHPRQVWUDWHV�KRZ�WKH�DQJOH�EHWZHHQ�WKH�VXFFHVVLYH�OHDYHV
JHWV�FORVH�WR�WKH�*ROGHQ�$QJOH�

$SSV�	�6RIWZDUH
0D\������<RJD�&DOHQGDU�(IIHFW���'DWD9L]�²�KWWSV���\RJD�FDOHQGDU�HIIHFW�QRZ�VK�
G��MV��REVHUYDEOHKT��JDWVE\��YHUFHO��UHDFWMV

7KH�FKDUW�VKRZV�WKDW�LQ�DQ\�PRPHQW�WKHUH�LV�VRPHRQH�ZKR
V�ZDWFKLQJ�WKH�VDPH�\RJD�YLGHR�ZLWK�\RX��7KH�GDWD�ZDV�FROOHFWHG
IRU�P\�7HOHJUDP�ERW�

5HDGLQJV
'LYH�,QWR�3\WKRQ�²�0DUN�3LOJULP�²�KWWS���ZZZ�DPD]RQ�FRP�'LYH�,QWR�3\WKRQ�0DUN�
3LOJULP�GS�������������)6XEVFULSWLRQ,G��'$.,$,,%,12'��9&�-&/4���WDJ��'VWDFNRYHUIO���
�����OLQN&RGH��'[P����FDPS��'�������FUHDWLYH��'���������FUHDWLYH$6,1��'����������

9L�L0SURYHG��9,0��²�6WHYH�2XDOOLQH�²�KWWS���ZZZ�DPD]RQ�FRP�9L�L0SURYHG�9,0�6WHYH�
2XDOOLQH�GS�������������)6XEVFULSWLRQ,G��'$.,$,,%,12'��9&�-&/4���WDJ��'VWDFNRYHUIO���
�����OLQN&RGH��'[P����FDPS��'�������FUHDWLYH��'���������FUHDWLYH$6,1��'����������

'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH�²�(ULFK�*DPPD��5LFKDUG�+HOP��5DOSK�-RKQVRQ��-RKQ
9OLVVLGHV�²�KWWS���ZZZ�DPD]RQ�FRP�'HVLJQ�3DWWHUQV�(OHPHQWV�5HXVDEOH�2EMHFW�
2ULHQWHG�GS�������������)6XEVFULSWLRQ,G��'$.,$,,%,12'��9&�-&/4���WDJ��'VWDFNRYHUIO���
�����OLQN&RGH��'[P����FDPS��'�������FUHDWLYH��'���������FUHDWLYH$6,1��'����������
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&RGH�&RPSOHWH��$�3UDFWLFDO�+DQGERRN�RI�6RIWZDUH�&RQVWUXFWLRQ�²�6WHYH�0F&RQQHOO�²�KWWS���ZZZ�DPD]RQ�FRP�&RGH�
&RPSOHWH�3UDFWLFDO�+DQGERRN�
&RQVWUXFWLRQ�GS�������������)6XEVFULSWLRQ,G��'$.,$,,%,12'��9&�-&/4���WDJ��'VWDFNRYHUIO���
�����OLQN&RGH��'[P����FDPS��'�������FUHDWLYH��'���������FUHDWLYH$6,1��'����������
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