
2SHQ�03,�6WDWH�RI�WKH�8QLRQ�;,9
&RPPXQLW\�0HHWLQJ�6&��

-RVKXD�+XUVH\
*HRII�3DXOVHQ
$XVWHQ�/DXULD

-HII�6TX\UHV *HRUJH�%RVLOFD 7RPLVODY�-DQMXVLF 7DNDIXPL�1RVH+RZDUG�3ULWFKDUG



4XLFN�UHYLHZ

2SHQ�03,�YHUVLRQLQJ



2SHQ�03,�YHUVLRQLQJ
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'HILQLWLRQ

� 2SHQ�03,�Y<�LV�EDFNZDUGV�FRPSDWLEOH�ZLWK�
2SHQ�03,�Y;��ZKHUH�<!;��LI�
Ŷ 8VHUV�FDQ�FRPSLOH�D�FRUUHFW�03,���26+0(0�
SURJUDP�ZLWK�Y;

Ŷ 5XQ�LW�ZLWK�WKH�VDPH�&/,�RSWLRQV�DQG�0&$�
SDUDPHWHUV�XVLQJ�Y;�RU�Y<

Ŷ 7KH�MRE�H[HFXWHV�FRUUHFWO\



:KDW�GRHV�WKDW�HQFRPSDVV"

� ³%DFNZDUGV�FRPSDWLELOLW\´�FRYHUV�VHYHUDO�DUHDV�
Ŷ %LQDU\�FRPSDWLELOLW\��VSHFLILFDOO\�WKH�03,���26+0(0�
$3,�$%,

Ŷ 03,���26+0(0�UXQ�WLPH�V\VWHP
Ŷ PSLUXQ���RVKUXQ�&/,�RSWLRQV
Ŷ 0&$�SDUDPHWHU�QDPHV���YDOXHV���PHDQLQJV



9HUVLRQ�5RDGPDSV



� 5HOHDVH�PDQDJHUV
Ѵ +RZDUG�3ULWFKDUG��
/RV�$ODPRV�1DWLRQDO�/DE

Ѵ *HRII�3DXOVHQ��,%0

Y����[��3UHYLRXV�VWDEOH�

� &XUUHQW�UHOHDVH��Y�����
� 5HOHDVHG�1RY���������



� 5HOHDVH�PDQDJHUV
Ѵ %ULDQ�%DUUHWW��$:6
Ѵ -HII�6TX\UHV��&LVFR

Y����[��&XUUHQW�VWDEOH�

� &XUUHQW�UHOHDVH�������
Ѵ �����UF��LV�DYDLODEOH
Ѵ ������ILQDO�WR�EH�UHOHDVHG�
³LPPDQHQWO\´



2SHQ�03,�Y�����

0DQ\�LPSURYHPHQWV�DUH�FRPLQJ�



Y����[��)XWXUH�

� &XUUHQW�UHOHDVH�
FDQGLGDWH�
Ѵ Y�����UF�

� 5HOHDVH�PDQDJHUV
Ѵ $XVWHQ�/DXULD��,%0
Ѵ 7RPLVODY�-DQMXVLF��19,',$
Ѵ *HRII�3DXOVHQ��,%0



2YHUYLHZ�RI�0DMRU�&KDQJHV
� 5HSODFHG�ODXQFKHU�257(�ZLWK�3557(

Ŷ 30,[�5HIHUHQFH�5XQWLPH�(QYLURQPHQW��Y����[�
Ŷ 5HTXLUHV�30,[�Y����[

� 6KDUHG�PHPRU\�FRPSRQHQW�³YDGHU´�UHQDPHG�WR�³VP´
� 2SHQ,%�%7/�KDV�EHHQ�UHPRYHG

Ŷ ,%���5R&(�QRZ�VXSSRUWHG�YLD�8&;
� 5HSODFHG�'HEXJJHU��03,5��LQWHUIDFH�ZLWK�30,[�7RROV�
'HEXJJHU�LQWHUIDFH
Ŷ 7RRO�LPSOHPHQWHUV��VHH�WKH�WUDQVLWLRQ�JXLGH

� 5HPRYHG�03,�&���ELQGLQJV

https://github.com/openpmix/mpir-to-pmix-guide


1HZ�DQG�,PSURYHG�5XQWLPH�(QYLURQPHQW�

� 3557(�LV�RXU�QHZ�ODXQFKHU�
Ŷ 30,[�5HIHUHQFH�5XQ7LPH�(QYLURQPHQW
Ŷ 30,[�VWDQGDUG�EDVHG

� 257(�HIIHFWLYHO\�IRUNHG�LQWR�LWV�RZQ�UHSR
� 5XQ�WLPH�QR�ORQJHU�VSHFLILFDOO\�WLHG�WR�2SHQ�03,

Ŷ $OVR�ZRUNV�ZLWK�RWKHU�03,�LPSOHPHQWDWLRQV
Ŷ $QG�DOVR�LQ�RWKHU��QRQ�03,�+3&�HQYLURQPHQWV

https://github.com/openpmix/prrte/


:KDW�LV�3557("
� 30,[�5HIHUHQFH�5XQ7LPH�(QYLURQPHQW

Ŷ )HDWXUH�IXOO��VFDODEOH��30,[�HQDEOHG�UXQWLPH�HQYLURQPHQW

� ,W�LV�DQ�RSHQ�VRXUFH��FRPPXQLW\�VXSSRUWHG��UXQWLPH�LPSOHPHQWDWLRQ
Ŷ 6XSSRUWV�RQH�RII�MREV�YLD�KMO@MPI�DQG�PXOWLSOH�MREV�YLD�SHUVLVWHQW�GDHPRQV
Ŷ 5HTXLUHV�2SHQ30,[�! ������

� (YROYHG�IURP�257(�UXQWLPH�LQ�2SHQ�03,�WR�VWDQGDORQH�SURMHFW
Ŷ 3URYLGHV�PXFK�RI�WKH�VDPH�IHDWXUH�VHW�DV�257(��SOXV�PRUH
Ŷ 6RPH�HKDMPI�FRPPDQG�OLQH�RSWLRQV�KDYH�FKDQJHG

� :H�DUH�ZRUNLQJ�RQ�WKHVH�GLIIHUHQFHV�YLD�GRFV�DQG�DOLDVHV
Ŷ HKDMPI�DQG�HKD@S@>�DUH�QRZ�VPDOO�SURJUDPV�WKDW�H[HF�KMO@MPI

https://github.com/openpmix/prrte


:KDW�LV�2SHQ30,["
� ,V�D�IHDWXUH�FRPSOHWH�LPSOHPHQWDWLRQ�RI�WKH�30,[�VWDQGDUG

Ŷ 3URFHVV�0DQDJHPHQW�,QWHUIDFH���([DVFDOH
� 3URYLGHV�DQ�LPSOHPHQWDWLRQ�WR�FRQQHFW�30,[�HQDEOHG�FOLHQWV
�H�J��2SHQ�03,��ZLWK�WRROV��H�J���GHEXJJHUV���DQG�UHVRXUFH�PDQDJHUV�
�H�J���3557(��6/850��,%0�-60�
Ŷ 30,[�DOVR�SURYLGHV�HYHQW�QRWLILFDWLRQ��IDXOW�WROHUDQW�OLEUDULHV���DQG�SURFHVV�
ZLUH�XS��LQFOXGLQJ�³LQVWDQW�RQ´�ZKHUH�VXSSRUWHG

� 2SHQ30,[�LV�DQ�RSHQ�VRXUFH��FRPPXQLW\�VXSSRUWHG��VFDODEOH�
LPSOHPHQWDWLRQ
Ŷ 2SHQ30,[�UHOHDVHV�WLHG�WR�FRUUHVSRQGLQJ�30,[�6WDQGDUG�UHOHDVHV
Ŷ 3URYLQJ�JURXQG�IRU�QHZ�30,[�6WDQGDUG�DGGLWLRQV
Ŷ 8VHG�RQ�PDQ\�ODUJH�VFDOH�+3&�V\VWHPV��LQFOXGLQJ�DOO�WRS���V\VWHPV�IURP�
7RS�����1RYHPEHU������OLVW

https://github.com/openpmix/openpmix
https://pmix.github.io/
https://www.top500.org/


1HZ�'HIDXOWV

GD=HKD�NJ

2SHQ�03,���Y��[ 2SHQ�03,�����[

3OXJLQV�ORDGHG
G\QDPLFDOO\�DW�UXQWLPH

3OXJLQV�ORFDWHG�LQ�WKH�OLEUDU\

GD=HKD�NJ



3DFNDJLQJ

Ɣ Y��[��203,�SUHIHUV�DQ�H[WHUQDO�KZORF�OLEHYHQW��EXW�RQO\�DOORZ�WKH�
XVH�RI�H[WHUQDO�OLEUDULHV�WKDW�DUH�QHZHU�WKDQ�ZKDW�LV�VKLSSHG

Ɣ Y����[��203,�SUHIHUV�DQ�H[WHUQDO�KZORF�OLEHYHQW�LI�WKH\�DUH�DW�
OHDVW�PLQLPXP�WHVWHG�YHUVLRQV��5+(/��RU�ODWHU�



$%,���&RPPDQG�/LQH�&KDQJHV
� 1RZ�IROORZLQJ�*18�&/,�FRQYHQWLRQV

Ŷ 0XOWL�OHWWHU�WRNHQV�DUH�GRXEOH�GDVK�RQO\��H�J�����H><�QRW��H><�
Ŷ :LOO�DXWRPDWLFDOO\�UHSODFH�DQG�SULQW�D�ZDUQLQJ�LI�D�VLQJOH�GDVK�LV�XVHG

� 6RPH�0&$�SDUDPV�KDYH�PRYHG�IURP�JHKD­�WR�KMO@­�RU�KHDS­
Ŷ $XWRPDWLFDOO\�FRQYHUW�0&$�SDUDPV�WR�WKHLU�SURSHU�SURMHFW

� &DQ�EH�VSHFLILHG�LQ�GHIDXOW�SDUDP�ILOHV��HQYLURQPHQW��DQG�FRPPDQG�OLQH
� :RUN�LQ�SURJUHVV��KRSH�WR�KDYH�DOO�FRPSOHWH�EHIRUH�UHOHDVH

Ŷ 7R�VHH�WKH�IXOO�OLVW�RI�0&$�SDUDPHWHUV�IRU�HDFK�SURMHFW��UXQ
JHKD­DIAJ���<GG��RU�KMO@­DIAJ���<GG��RU�KHDS­DIAJ���<GG

Ŷ $FWLYHO\�ZRUNLQJ�RQ�PDVNLQJ�DQG���RU�GRFXPHQWLQJ�WKHVH�FKDQJHV



1HZ�)HDWXUHV
� 8VHU�/HYHO�)DXOW�0LWLJDWLRQ��8/)0�
Ŷ &RQIRUPV�WR�WKH�8/)0�03,�6WDQGDUG�GUDIW�SURSRVDO
Ŷ (QDEOHG�E\�GHIDXOW
Ŷ 1HZ�8/)0�WHVW�VXLWH�LQ�JLWKXE�FRP�RSHQ�PSL�RPSL�WHVWV�SXEOLF�UHSR

� 7KUHDGLQJ�0&$�IUDPHZRUN
Ŷ SWKUHDGV��GHIDXOW���$UJRERWV��DQG�4WKUHDGV
Ŷ 6SHFLI\�E\�FRQILJXULQJ�ZLWK���RDOC�OCM@<?NÓ�

� $GGHG�&8'$�VXSSRUW�WR�PWO�RIL
Ŷ 5HTXLUHV�/LEIDEULF�! �Y���

� 1HZ�8&&��8QLILHG�&ROOHFWLYH�&RPSRQHQW��IURP�8&;�FRPPXQLW\
Ŷ FROO�XFF�DQG�VFROO�XFF
Ŷ &RQILJXUH�ZLWK���RDOC�P>>Ó����DQG�LQFUHDVH�SULRULW\

https://github.com/open-mpi/ompi/pull/7740
https://github.com/open-mpi/ompi-tests-public
https://github.com/open-mpi/ompi/pull/6578
https://github.com/open-mpi/ompi/pull/8536
https://github.com/open-mpi/ompi/pull/8843
https://github.com/open-mpi/ompi/pull/9015
https://github.com/openucx/ucc#open-mpi-and-ucc-collectives


1HZ�)HDWXUHV��FRQWLQXHG�
� (QDEOH�ORDG�OLQNHG��VWRUH�FRQGLWLRQDO�DWRPLFV�IRU�$$UFK��

Ŷ 8S�WR���[�SHUIRUPDQFH�LPSURYHPHQW�ZLWK�PXOWL�WKUHDGHG�OLIR�ILIR�WHVW�
EHQFKPDUNV

� $GGHG�203,2�*3)6�ILOHV\VWHP�VXSSRUW
� $GGHG�203,2�DWRPLFLW\�VXSSRUW
� ��PFD�RPSLBGLVSOD\BFRPP��

Ŷ 'LVSOD\V�D�SURF�E\�SURF
FRPPXQLFDWLRQ�PDWUL[�WR�VWGRXW

� )3���VXSSRUW�YLD�03,;�([WHQVLRQ
� PHPRU\�SDWFKHU�

Ŷ $GG�DELOLW\�WR�GHWHFW�SDWFKHG�PHPRU\

https://github.com/open-mpi/ompi/pull/8412
https://github.com/open-mpi/ompi/pull/7104
https://github.com/open-mpi/ompi/pull/8559
https://github.com/open-mpi/ompi/pull/5507
https://github.com/open-mpi/ompi/pull/6205
https://github.com/open-mpi/ompi/pull/9513


5HPRYHG�)HDWXUHV
� RVF�SW�SW

Ŷ 1RW�PDLQWDLQHG��YHU\�EXJJ\
Ŷ 5HSODFHG�ZLWK�RVF�UGPD���EWO�WFS

� EWO�RSHQLE
Ŷ 1RWH��,%���5R&(�QRZ�VXSSRUWHG�YLD�8&;

� EWO�VP��OHJDF\�
Ŷ 5HSODFHG�ZLWK�EWO�YDGHU��ZKLFK�LV�UHQDPHG�WR�EWO�VP
Ŷ $OLDV�³YDGHU´�H[LVWV�IRU�EDFNZDUGV�FRPSDWLELOLW\

� 0;0�VXSSRUW
Ŷ SPO�\DOOD��RSDO�DWRPLF�P[P��RVKPHP�VSPO�LNULW�DOO�UHPRYHG

https://github.com/open-mpi/ompi/pull/7621
https://github.com/open-mpi/ompi/pull/6270
https://github.com/open-mpi/ompi/pull/7671
https://github.com/open-mpi/ompi/pull/7075


2WKHU�5HPRYHG�)HDWXUHV
� ���ELW�EXLOGV�DUH�PRUH�OLPLWHG
Ŷ 1RZ�RQO\�VXSSRUWHG�ZLWK�&���FRPSOLDQW�FRPSLOHUV

� 5HPRYHG�VXSSRUW�IRU�*18�JFF�FRPSLOHUV���Y�����
� 5HPRYHG�30,�VXSSRUW�
Ŷ 30,���DQG�30,���DUH�QR�ORQJHU�VXSSRUWHG
Ŷ 30,�VKLP�LV�DYDLODEOH�KHUH

� 03,�&���ELQGLQJV�
Ŷ 5HPRYHG�IURP�03,�����VWDQGDUG����\HDUV�DJR�

https://github.com/open-mpi/ompi/pull/8722
https://github.com/open-mpi/ompi/pull/9398
https://github.com/open-mpi/ompi/pull/7431
https://github.com/openpmix/pmi-shim
https://github.com/open-mpi/ompi/pull/7428


0RUH�5HPRYHG�)HDWXUHV
� IFROO�WZRBSKDVH�UHSODFHG�ZLWK�520,2�203,2
� 7KH���<H�DQG���<H><�RSWLRQV�DUH�GHSUHFDWHG
� SDWFKHU�OLQX[

Ŷ $WWHPSWHG�WR�KRRN�FDOOV�E\�SDWFKLQJ�G\QDPLF�V\PERO�
WDEOH��KRZHYHU�LW�GLG�QRW�ZRUN�LQ�DOO�FDVHV

� &KHFNSRLQW�UHVWDUW��&5��IXQFWLRQDOLW\�LV�QRZ�
FRPSOHWHO\�UHPRYHG

https://github.com/open-mpi/ompi/pull/8454
https://github.com/open-mpi/ompi/pull/7566
https://github.com/open-mpi/ompi/pull/8054
https://github.com/open-mpi/ompi/pull/8312


03,5�+DV�%HHQ�5HPRYHG
� :KDW�LV�03,5"

Ŷ 03,�3URFHVV�$FTXLVLWLRQ�LQWHUIDFH
Ŷ ,V�QRW�DQ�$3,��EXW�LQVWHDG������UHTXLUHV�WKDW�D�WRRO�UHDGV�V\PERO�WDEOH�LQIRUPDWLRQ�
DQG�WUDFHV�WKH�VWDUWHU�SURFHVV����

Ŷ 8VHG�E\�GHEXJJHUV�IRU�03,�SURFHVVHV
� 5HSODFHG�E\�WKH�30,[�WRRO�LQWHUIDFH

Ŷ B?=�VFULSWV�WKDW�UHO\�RQ�����­¥�URXWLQHV�ZLOO�QHHG�WR�EH�XSGDWHG
Ŷ &RQWDFW�\RXU�GHEXJJHU�SURYLGHU�IRU�WKHLU�WLPHOLQH
Ŷ 7R�XVH�QRQ�30,[�HQDEOHG�GHEXJJHUV��VHH�WKH�03,5�WR�30,[�JXLGH�IRU�D�VKLP�OD\HU

� ,QLWLDOO\�DQQRXQFHG�DW�6&¶���%2)�
Ŷ 'HSUHFDWLRQ�QRWLFH�LQ�1(:6�LQ�HDUO\�����
Ŷ 8VHU�UXQWLPH�ZDUQLQJV�LQ�Y�������PLG�ODWH������
Ŷ 5HPRYHG�LQ�Y�����

https://github.com/openpmix/mpir-to-pmix-guide


03,�����6XSSRUW
� 2SHQ�03,�Y������LV�QRW�03,�����FRPSOLDQW

Ŷ 2IILFLDOO\��LW�LV�VWLOO�03,�����FRPSOLDQW
Ŷ +RZHYHU��LW�GRHV�KDYH�D�QXPEHU�RI�03,�����IHDWXUHV�

� 03,B(55256B$%257�LQIUDVWUXFWXUH
Ŷ 1HZ�HUURU�FODVVHV�WR�GLVWLQJXLVK�EHWZHHQ�DERUWLQJ�D�FRPPXQLFDWRU�DQG�
DERUWLQJ�DQ�HQWLUH�DSSOLFDWLRQ

� ,QLWLDO�HUURU�KDQGOHU�LPSOHPHQWDWLRQ
Ŷ 7KH�HUURU�KDQGOHU�WKDW�LV�VHW�EHIRUH�03,�LV�LQLWLDOL]HG�DQG�DIWHU�LW�LV�ILQDOL]HG
Ŷ &DQ�EH�VHOHFWHG�IURP�HKD@S@>������­�JHH­NK<RI� �LQIR�NH\�SDUDPHWHUV

� (UURU�KDQGOLQJ�IRU�³XQERXQG´�HUURUV�WR�03,B&200B6(/)
Ŷ 5HTXLUHV�WKDW�XQERXQG�HUURUV�WULJJHU�WKH�HUURU�KDQGOHU�RQ�03,B&200B6(/)�
LQVWHDG�RI�03,B&200B:25/'

https://github.com/open-mpi/ompi/pull/7800
https://github.com/open-mpi/ompi/pull/7840
https://github.com/open-mpi/ompi/pull/7798


03,�����6XSSRUW��FRQWLQXHG�
� 3HUVLVWHQW�FROOHFWLYHV�PRYHG�IURP�WKH�����­�QDPHVSDFH�WR����­
� ���­�JHH­B@O­DIAJ� �����­	DG@­B@O­DIAJ� ��DQG�
���­�DI­B@O­DIAJ� �XSGDWHG�WR�EH�03,�����FRPSOLDQW
Ŷ &KDQJHV�WR�PRGLILHG�NH\V�DUH�QRZ�UHIOHFWHG

� 3DUWLWLRQHG�FRPPXQLFDWLRQ�LPSOHPHQWHG
� 6XSSRUW�IRU�HKD­HDIDHPH­<GDBIH@IO�LQIR�NH\
� ���­DIAJ­B@O­NOMDIB� �VXSSRUW

Ŷ 5HSODFHV�WKH�GHSUHFDWHG����­�IAJ­B@O� �DQG����­�IAJ­B@O­Q<GP@G@I� 

� 5HOHDVH�0DQDJHUV�PD\�WDNH�03,�����IHDWXUHV�RQ�FDVH�E\�FDVH�EDVLV
Ŷ 6HH�*LWKXE�SURMHFW�WR�WUDFN�03,�����SURJUHVV��+HOS�LV�DOZD\V�DSSUHFLDWHG�

https://github.com/open-mpi/ompi/pull/9065
https://github.com/open-mpi/ompi/pull/9246
https://github.com/open-mpi/ompi/issues/9554
https://github.com/open-mpi/ompi/pull/7985
https://github.com/open-mpi/ompi/pull/9546
https://github.com/open-mpi/ompi/projects/2


2SHQ�03,�Y������6FKHGXOH
� %UDQFKHG�IURP�PDVWHU

Ŷ 0DUFK���������
� :KLOH�VWLOO�QRW�UHOHDVH�UHDG\«�
KWWSV���ZZZ�RSHQ�PSL�RUJ�VRIWZDUH�RPSL�Y����
Ŷ 6HSW������������Y�����UF�
Ŷ 2FW������������Y�����UF�

� %HVW�JXHVV�IRU�UHOHDVH�GDWH��4������
� 6HH�2SHQ�03,�UHOHDVH�WLPHOLQH

https://www.open-mpi.org/software/ompi/v5.0/
https://www.open-mpi.org/software/ompi/versions/timeline.php


2SHQ�,VVXHV�%HIRUH�5HOHDVH
� 9DULRXV�03,�RQH�VLGHG�LVVXHV
� 'RFXPHQWDWLRQ

Ŷ 0RVWO\�UHODWHG�WR�FKDQJHV�IURP�JMO@�ĺ�KMMOH
Ŷ 1HZ�GHSUHFDWHG�FKDQJHG���H><�SDUDPHWHUV
Ŷ 5HYDPSHG���5HDG7KH'RFV�GRFXPHQWDWLRQ��KRSHIXOO\�
EHIRUH�UHOHDVH��

� 5HPDLQLQJ�Y������FULWLFDO�LWHPV��
KWWSV���JLWKXE�FRP�RSHQ�PSL�RPSL�SURMHFWV��

https://github.com/open-mpi/ompi/projects/3


*HRUJH�%RVLOFD
8QLYHUVLW\�RI�7HQQHVVHH

87.�2SHQ�03,�$FWLYLWLHV



� 8/)0�QRZ�LQWHJUDWHG�LQ�PDVWHU�DQG�LQ����
Ŷ ��RDOC�AOÓHKD

� 0RYH�WKH�XQGHUO\LQJ�UHVLOLHQW�PHFKDQLVPV�RXWVLGH�
8/)0�203,
Ŷ )DLOXUH�GHWHFWRU�DQG�UHOLDEOH�EURDGFDVW�LQ�3357(
Ŷ 8VHG�LQ�203,�8/)0�DQG�681<�2SHQ6+0(0

� 6FDODEOH�IDXOW�WROHUDQW�DOJRULWKPV�GHPRQVWUDWHG�LQ�
SUDFWLFH�IRU�UHYRNH��DJUHHPHQW��DQG�IDLOXUH�GHWHFWLRQ
�6&¶����(XUR03,¶����6&¶����6&¶���

� ([WHQVLRQV�DUH�LQ�GHYHORSPHQW�IRU�DGGLWLRQDO�
DV\QFKURQ\��DV\QF�VSDZQ��VKULQN��DQG�LQIR�NH\V�IRU�
PRUH�IOH[LEOH�EHKDYLRUV��DXWRPDWLF�UHYRFDWLRQ��
FRQVLVWHQW�FROOHFWLYHV��FRQVLVWHQW�FRPPXQLFDWRU�
FUHDWLRQ�

8VHU�/HYHO�)DLOXUH�0LWLJDWLRQ

3RLQW�WR�SRLQW�SHUIRUPDQFH�
XQFKDQJHG�ZLWK�)7�HQDEOHG



$GDSWLYH�&ROOHFWLYH�&RPPXQLFDWLRQV�
)UDPHZRUN��+$1�DQG�$'$37�

� 0RUH�FRPSOH[�DUFKLWHFWXUHV�GHPDQG�PRUH�
FRPSOH[�FROOHFWLYH�IUDPHZRUNV
Ŷ 7XQHG�ZDV�QRW�EXLOW�WR�VXSSRUW�KLHUDUFKLFDO�

DUFKLWHFWXUHV�QRU�FRSH�ZLWK�V\VWHP�QRLVH�QRU�
SURYLGH�RYHUODS

� (YHQW�GULYHQ�FROOHFWLYH�EDVHG�RQ�D�GDWDIORZ�
VWDWH�PDFKLQH
Ŷ $UFKLWHFWXUH�DZDUH�
Ŷ 5HDFWLYH�WR�QHWZRUN�QRLVH
Ŷ 3URYLGH�VXSSRUW�IRU�RYHUODS�IRU�QRQ�EORFNLQJ�

FROOHFWLYHV
� 6XPPLW�WXQLQJ�LQ�XQGHUZD\



([SOLFLW�6XSSRUW�IRU�9HFWRULDO�,6$
Ɣ )LUVW�VWHS�RI�DGGLQJ�VXSSRUW�IRU�
YHFWRULDO�LQVWUXFWLRQV�WR�03,B2S
Ŷ ,QWHO�$9;
�DQG�$50�69(
Ŷ 'LVWLQFWLRQ�EHWZHHQ�EXLOG�FDSDELOLWLHV�
DQG�H[HFXWLRQ�FDSDELOLWLHV

Ɣ /HVVRQV�OHDUQHG�DUH�QRZ�LPSDFWLQJ�
RWKHU�SDUWV�RI�WKH�FRGH��HVSHFLDOO\�
WKH�GDWDW\SH�HQJLQH
Ŷ 3UHIHWFKLQJ��JDWKHU�VFDWWHU�IRU�
QRQ�FRQWLJXRXV�GDWDW\SHV



&RPSOHWLRQ�&RQWLQXDWLRQV
&RQWLQXH�DFWLYLW\�DIWHU�DQ�03,�RSHUDWLRQ�FRPSOHWHG
Ɣ ,QWHURSHUDELOLW\�ZLWK�DV\QFKURQRXV�DQG�PXOWLWKUHDGHG�SURJUDPPLQJ�PRGHOV
Ɣ 3UHSDULQJ�LQWHJUDWLRQ�ZLWK�PDLQ�GHYHORSPHQW�EUDQFK
Ɣ 3URSRVDO�XQGHU�GLVFXVVLRQ�LQ�+$&&�:* ���	� 1,/&7�1&,+�&+��������

³&DOOEDFN�EDVHG�FRPSOHWLRQ�QRWLILFDWLRQ�XVLQJ�03,�&RQWLQXDWLRQV�´�-RVHSK�6FKXFKDUW��&KULVWRSK�1LHWKDPPHU��
-RVp�*UDFLD��*HRUJH�%RVLOFD��3DUDOOHO�&RPSXWLQJ�������

³03,�'HWDFK���$V\QFKURQRXV�/RFDO�&RPSOHWLRQ�´�-RDFKLP�3URW]H��0DUF�$QGUp�+HUPDQQV��$OL�'HPLUDOS��0DWWKLDV�
6��0�OOHU��7RUVWHQ�.XKOHQ���(XUR03,�µ���



� ([SRVH�G\QDPLF�PHPRU\�UHJLVWUDWLRQ�WR�XVHU
� ([SORLW�5'0$�FDSDELOLWLHV�ZLWK�3�3�ZLQGRZV
� $YRLG�FROOHFWLYH�ZLQGRZ�PHPRU\�DOORFDWLRQ
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7DNDIXPL�1RVH

)XMLWVX



� %DVHG�RQ�2SHQ�03,�����[
� 2SWLPL]HG�IRU�$��);���7RIX�LQWHUFRQQHFW�'

Ŷ $��);��$UPY����$���69(��6,0'����)3���
�KDOI�SUHFLVLRQ�IORDWLQJ�SRLQW�

Ŷ 7RIX'���'�7RUXV�0HVK�LQWHUFRQQHFW

)XMLWVX�03,



6XFFHVV�RI�)XJDNX
� )XJDNX�KHOG�WKH�WRS�VSRW�RQ�WKH�723����OLVW�
IURP�-XQH������WR�-XQH�����

� ��������03,�SURFHVVHV
ZRUNHG�SHUIHFWO\

� 7KLV�ZRUN�FRXOG�QRW
KDYH�EHHQ�GRQH�
ZLWKRXW�2SHQ�03,

� 7KDQN�\RX�



)XMLWVX¶V�&RQWULEXWLRQV
� �3HUVLVWHQW�FROOHFWLYHV�LQ�03,����

Ŷ (�J������­�><NO­DIDO� 
� �'DWDW\SH�IRU�KDOI�SUHFLVLRQ�IORDWLQJ�SRLQW
� �%XJ�IL[HV�DQG�PDQ�SDJH�LPSURYHPHQWV



,%0

-RVKXD�+XUVH\
*HRII�3DXOVHQ
$XVWHQ�/DXULD



$FFHOHUDWHG�	�(QKDQFHG�03,�3RLQW�WR�3RLQW
� 'ULYLQJ�PD[LPXP�SHUIRUPDQFH�IURP�32:(5���

,QILQL%DQG��DQG�*38�KDUGZDUH�
� 6XSSRUWV�GLUHFW�WUDQVIHU�RI�*38�EXIIHUV�EHWZHHQ�

*38V�DQG�DFURVV�WKH�,QILQL%DQG�QHWZRUN�
'\QDPLF�	�2SWLPL]HG�03,�&ROOHFWLYHV
� %HVW�DOJRULWKP�VHOHFWHG�SHU�FDOO�DW�UXQWLPH�
� ,QFOXGHV�3RZHU�RSWLPL]HG�DQG�KDUGZDUH�DFFHOHUDWHG�

�H�J���6+$53��DOJRULWKPV�
8VDELOLW\�)HDWXUHV�7DUJHWLQJ�,QVWDOODWLRQ��
6WDUWXS��'HEXJJLQJ��DQG�3URILOLQJ
� 6FDODEOH�WR�WKRXVDQGV�RI�QRGHV�DQG�QHDUO\�D�PLOOLRQ�

SURFHVVHV�
,QWHJUDWLRQ�ZLWK�,%0�VROXWLRQV�VXFK�DV
/6)��-60��(66/��DQG�6SHFWUXP�6FDOH

'HOLYHULQJ�5REXVW�	�6XVWDLQHG�+LJK�
3HUIRUPDQFH�IRU�6FDODEOH�03,�$SSOLFDWLRQV



&RQWDLQHU�5HDG\�6XSSRUWLQJ�$SSOLFDWLRQV
RQ�%DUH�0HWDO�	�3ULYDWH�3XEOLF�&ORXG

6SHFWUXP�03,�RSWLRQV�WR�VXSSRUW�ODXQFKLQJ�DSSOLFDWLRQV�LQ�WKH�WZR�
GLIIHUHQW�FRQWDLQHU�PRGHV�FRPPRQO\�XVHG�LQ�+3&�HQYLURQPHQWV



+RZDUG�3ULWFKDUG�

(&3�203,�;



(&3�203,�;
$�PDMRU�IRFXV�RI�WKH�SURMHFW�RYHU�WKH�SDVW�\HDU�
KDV�EHHQ�RQ�WKH�UHOHDVH�RI�WKH�03,���6WDQGDUG�
LWVHOI�DV�ZHOO�DV�LPSOHPHQWDWLRQ�RI�VRPH�RI�WKH�
IHDWXUHV�QHZ�WR�WKLV�YHUVLRQ�RI�WKH�03,�
6WDQGDUG��



(&3�203,�;�03,���



(&3�203,�;�DQG�8VHU�6SDFH�7KUHDGV�

Ɣ 6XSSRUWLQJ�³03,�;´�K\EULG�H[HFXWLRQ�VFHQDULRV
Ɣ 6XSSRUWLQJ�&38�WKUHDGLQJ�DQG�KLJK�LQWHUFRQQHFW�

FRQFXUUHQF\
Ɣ 8VHU�OHYHO�WKUHDG��8/7��KDYH�ORZHU�ZRUN�VFKHGXOLQJ�

RYHUKHDGV�FRPSDUHG�WR�3WKUHDGV
Ɣ 8VHU�OHYHO�WKUHDG��8/7��VXSSRUW�LQ�2SHQ�03,�LV�IXQFWLRQDO

ż 6XSSRUWV�ERWK�4WKUHDGV�DQG�$UJRERWV
ż 6LPLODU�VXSSRUW�LQ�03,&+

Ɣ ([SORULQJ�DQG�DGGUHVVLQJ�ORZHU�OHYHO�LQWHUDFWLRQV�EHWZHHQ�
03,�DQG�WKUHDGLQJ�ZLWK�KLJK�FRQFXUUHQF\��SURFHVV�DQG�
WKUHDG�ELQGLQJV��HWF�



(&3�203,�;�%H\RQG�03,�����



(&3�203,�;�1H[W�6WHSV�
� )XQFWLRQDOLW\�DQG�SHUIRUPDQFH�RQ�QHWZRUNV�RI�
SULPDU\�LQWHUHVW�WR�(&3���+3(�6OLQJVKRW��

� ([SORUH�PHWKRGV�IRU�UHGXFLQJ�*38�WKUHDG�KRVW�
WKUHDG�V\QFKURQL]DWLRQ�IRU�03,�GDWD�PRWLRQ�
RSHUDWLRQV



19,',$
7RPLVODY�-DQMXVLF
-RVKXD�/DGG



03,�RQH�VLGHG�WKUHDG�PXOWLSOH�SHUIRUPDQFH�RSWLPL]HG�RXW�RI�WKH�ER[�LQ�Y����[

6FDOLQJ�2SHQ�03,�WR�([DVFDOH�
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6FDOLQJ�2SHQ�03,�WR�([DVFDOH�
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Ɣ $GGHG�*38'LUHFW�5'0$�VXSSRUW�IRU�&8'$�
EXIIHUV�LQ�2),

Ɣ 0XOWL�1,&�DQG�2),�SURYLGHU�VHOHFWLRQ
ż 8VH�KZORF�WR�VHOHFW�SURYLGHUV�ZLWK�WKH�FORVHVW�1,&

Ɣ 8QLILHG�PHPRU\�PRQLWRUV�EHWZHHQ�2SHQ�03,�
DQG�/LEIDEULF�XVLQJ�QHZ�LPSRUW�PRQLWRU�$3,

2),�(QKDQFHPHQWV



� ,PSURYH�*38'LUHFW5'0$�VXSSRUW�LQ�2SHQ�03,
Ŷ ,PSURYH�SHUIRUPDQFH
Ŷ $GG�LQWHJUDWLRQ�ZLWK�WKH�2),�%7/�WR�VXSSRUW�RQH�VLGHG�
RSHUDWLRQV

� 2),�SHUIRUPDQFH�LPSURYHPHQWV

2XU�1H[W�<HDU



4XHVWLRQV"
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:KHUH�'R�:H�1HHG�+HOS"

� &RGH
Ŷ $Q\�EXJ�WKDW�ERWKHUV�\RX
Ŷ $Q\�IHDWXUH�WKDW�\RX�FDQ�DGG

� 8VHU�GRFXPHQWDWLRQ
� 7HVWLQJ��&,��QLJKWO\�
� 8VDELOLW\
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