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Blazegraph GPU



“SYSTAP has  
implemented graphical 

processing units  
(GPUs) as accelerators  

for graph analytics...  
this approach  

represents approximately 
an order of magnitude 

improvement in  
cost-effectiveness.

”
Author Philip Howard
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UDSK�GDWDEDVHV�KDYH�VLJQLˉFDQW�
DGYDQWDJHV�FRPSDUHG�WR�RWKHU�
types of database when it 

FRPHV�WR�H[SORULQJ�DQG�WUDYHUVLQJ�GDWD�
on the basis of relationships between 

GDWD�HOHPHQWV��SDUWLFXODUO\�ZKHQ�WKRVH�
UHODWLRQVKLSV�DUH�FRPSOH[�DQG�YDULHG���
+RZHYHU��IRU�JUDSK�DQDO\WLFV��DV�RSSRVHG�
WR�RSHUDWLRQDO�XVH�FDVHV��SHUIRUPDQFH�
SUREOHPV�VWDUW�WR�RFFXU�ZKHQ�JUDSKV�
EHFRPH�YHU\�ODUJH��ELOOLRQV�RI�QRGHV�RU�
PRUH���HVSHFLDOO\�ZKHUH�\RX�DUH�GHDOLQJ�
ZLWK�XQNQRZQ�UHODWLRQVKLSV���7KH�UHDVRQ�
IRU�WKLV�LV�EHFDXVH�JUDSKV�KDYH�D�SURSHUW\�
�RU�UHDOO\�DQ�DQWL�SURSHUW\��NQRZQ�DV�
ȢQRQ�ORFDOLW\�RQ�GLVNȣ���:KDW�WKLV�PHDQV�
is that where you do not know about 

UHODWLRQVKLSV�LQ�DGYDQFH�\RX�GR�QRW�
know where data will be stored and you 

FDQQRW�SDUWLWLRQ�WKH�GDWDEDVH�LQ�DQ\�ZD\�
WKDW�KHOSV�\RX���6LQFH�JUDSK�GDWDEDVHV�
W\SLFDOO\�RSHUDWH�LQ�PHPRU\�WKLV�LQ�WXUQ�
PHDQV�WKDW�\RX�VSHQG�D�ORW�RXW�RI�WLPH�
SDJLQJ�GDWD�LQWR�DQG�RXW�RI�PHPRU\��
ZKLFK�OHDGV�QRW�RQO\�WR�ZKDW�LV�NQRZQ�DV�
D�ȢFDFKH�WKUDVKȣ�EXW�DOVR�WR�H[FHVVLYH�XVH�
RI�WKH�QHWZRUN�DQG��VLQFH�WKH�QHWZRUN�KDV�
D�UHODWLYHO\�KLJK�ODWHQF\��WKLV�PHDQV�WKDW�
SHUIRUPDQFH�GHWHULRUDWHV��

Prior to the release of Blazegraph 

*38�WKHUH�KDYH�EHHQ�WZR�DSSURDFKHV�WR�
RYHUFRPLQJ�WKLV�SHUIRUPDQFH�ERWWOHQHFN��
2QH�LV�WR�XVH�DQ�DUFKLWHFWXUH�NQRZQ�
DV�%XON�6\QFKURQRXV�3DUDOOHO���7KLV�
UHGXFHV�WKH�WUDIˉF�PRYHG�DFURVV�WKH�
QHWZRUN���+RZHYHU��ZKLOH�LW�FHUWDLQO\�
UHGXFHV�QHWZRUN�WUDIˉF�WKH�EHQHˉWV�DUH�
UHODWLYH�UDWKHU�WKDQ�RYHUZKHOPLQJ���7KH�
VHFRQG�DSSURDFK�LV�WR�SXW�WKH�HQWLUH�
GDWDEDVH�LQ�PHPRU\���7KLV�RYHUFRPHV�WKH�
SHUIRUPDQFH�DQG�VFDODELOLW\�SUREOHPV�
DVVRFLDWHG�ZLWK�QRQ�ORFDOLW\�EXW�GRHV�VR�
DW�WKH�H[SHQVLYH�RI�YHU\�FRVWO\�KDUGZDUH��
KXQGUHGV�RI�WHUDE\WHV�RI�PHPRU\��DQG�
the additional hardware needed to 

VXVWDLQ�WKDW��GRHV�QRW�FRPH�FKHDSO\��
:KDW�6<67$3��WKH�FRPSDQ\�EHKLQG�WKH�
GHYHORSPHQW�RI�%OD]HJUDSK��KDV�GRQH�LV�
WR�LPSOHPHQW�JUDSKLFDO�SURFHVVLQJ�XQLWV�
�*38V��DV�DFFHOHUDWRUV�IRU�JUDSK�DQDO\WLFV���

Executive summary
7KH�FRPSDQ\ȠV�ˉJXUHV��EDVHG�RQ�LQGXVWU\�
VWDQGDUG�EHQFKPDUNV��VXJJHVW�WKDW�WKLV�
DSSURDFK�UHSUHVHQWV�DSSUR[LPDWHO\�DQ�
RUGHU�RI�PDJQLWXGH�LPSURYHPHQW�LQ�
FRVW�HIIHFWLYHQHVV�FRPSDUHG�WR�DQ�DOO�LQ�
PHPRU\�DSSURDFK��DQG�WKDW�DGGLQJ�*38V�
WR�WKH�%OD]HJUDSK�GDWDEDVH��ZLWKRXW�
*38V��LPSURYHV�SHUIRUPDQFH�E\�EHWWHU�
WKDQ�WZR�RUGHUV�RI�PDJQLWXGH�

Fast facts
6<67$3�//&�LV�WKH�GHYHORSHU�RI�WKH�
%OD]HJUDSK�JUDSK�GDWDEDVH��ZKLFK�KDV�
EHHQ�XQGHU�FRQWLQXRXV�GHYHORSPHQW�
VLQFH��������8QOLNH�WKH�PDMRULW\�RI�
YHQGRUV�LQ�WKLV�PDUNHW��ZKLFK�WHQG�
to target operational and hybrid 

RSHUDWLRQDO�TXHU\�HQYLURQPHQWV��6<67$3�
LV�VTXDUHO\�IRFXVHG�RQ�JUDSK�DQDO\WLFV�
DQG�TXHU\���,Q�DGGLWLRQ�WR�%OD]HJUDSK��WKH�
FRPSDQ\�PDUNHW�%OD]HJUDSK�*38��ZKLFK�
LV�DQ�DGG�RQ�WR�%OD]HJUDSK�HQDEOLQJ�
JUDSK�DQDO\WLFV�WR�EH�DFFHOHUDWHG�XVLQJ�
19,',$�JUDSK�SURFHVVLQJ�XQLWV���7KH�
FRPSDQ\�KDV�DOVR�DQQRXQFHG�WKRXJK�
QRW��DW�WKH�WLPH�RI�ZULWLQJ�UHOHDVHG��LW�LV�
GXH�LQ�4���������D�SURGXFW�FDOOHG�'$6/�
�SURQRXQFHG�ȢGD]]OHȣ��WKDW�VXSSRUWV�WKH�
GHYHORSPHQW�RI�DQDO\WLF�DQG�VWDWLVWLFDO�
DOJRULWKPV�WKDW�ZLOO�VSHFLˉFDOO\�UXQ�
XVLQJ�*38V���$OO�WKUHH�RI�WKHVH�HOHPHQWV��
WKH�GDWDEDVH��WKH�H[WHQVLRQ�WR�*38V��
DQG�'$6/��DUH�GLVFXVVHG�LQ�WKLV�SDSHU��
+RZHYHU��WKH�HPSKDVLV�LV�SODFHG�RQ�
%OD]HJUDSK�*38�DQG�WKH�'$6/�ODQJXDJH�
WKDW�ZLOO�DFFRPSDQ\�LW��VR�ZH�ZLOO�EH�
UHODWLYHO\�EULHI�LQ�RXU�GHVFULSWLRQ�RI�
%OD]HJUDSK���,W�LV�DVVXPHG�WKDW�WKH�
UHDGHU�KDV�DW�OHDVW�VRPH�IDPLOLDULW\�
with graph databases and their use 

FDVHV��ZKLFK�LQFOXGH�UHFRPPHQGDWLRQ�
HQJLQHV��F\EHU�DQG�RWKHU�IRUPV�RI�VHFXULW\�
�LQFOXGLQJ�IUDXG�GHWHFWLRQ���FRPPXQLW\�
GHWHFWLRQ�DQG�FOXVWHULQJ��GUXJ�GLVFRYHU\�
DQG�JHQRPLFV��DQG�IDXOW�SUHGLFWLRQ�LQ�
LQGXVWULDO�DQG�,R7��,QWHUQHW�RI�7KLQJV��
HQYLURQPHQWV��DPRQJVW�RWKHUV�

G

“Unlike the majority of 
vendors in this market, 

which tend to target 
operational and hybrid 

operational/query 
environments,  

SYSTAP is squarely 
focused on graph 

analytics and query.

”
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.H\�ˉQGLQJV
,Q�WKH�RSLQLRQ�RI�%ORRU�5HVHDUFK��WKH�
IROORZLQJ�UHSUHVHQW�WKH�NH\�IDFWV�RI�ZKLFK�
SURVSHFWLYH�XVHUV�VKRXOG�EH�DZDUH�

• %OD]HJUDSK�LV�DQ��H[WHQGHG��5')�
graph database also supporting 

SURSHUW\�JUDSKV�

• ,W�VXSSRUWV�63$54/������WKH�7LQNHUSRS�
%OXHSULQWV�DQG�6HVDPH�$3,V�DQG�D�
JUDSK�PLQLQJ�$3,���<RX�FDQ�DOVR�XVH�
WKH�*UHPOLQ�JUDSK�WUDYHUVDO�ODQJXDJH�
DQG�WKH�SURGXFW�VXSSRUWV�2:/��ZHE�
RQWRORJ\�ODQJXDJH��

• 7KH�SURGXFW�VXSSRUWV�WKH�
GHYHORSPHQW�RI�GRPDLQ�VSHFLˉF�
ODQJXDJHV�ZKRVH�V\QWD[�LV�FRQYHUWHG�
LQWR�63$54/�TXHULHV�DW�UXQ�WLPH�

• +LJK�DYDLODELOLW\��IDLORYHU�DQG�ORDG�
EDODQFLQJ�DUH�EXLOW�LQ�IRU�WKH�SURGXFWȠV�
FOXVWHU�EDVHG�VROXWLRQ���6LQJOH�VHUYHU�DQG�
HPEHGGHG�HGLWLRQV�DUH�DOVR�DYDLODEOH�

• ([LVWLQJ�%OD]HJUDSK�LPSOHPHQWDWLRQV��
DV�ZHOO�DV�QHZ�GHSOR\PHQWV��PD\�EH�
H[WHQGHG�E\�WKH�XVH�RI�19,',$�*38V��
&XUUHQWO\�VXSSRUW�LV�SURYLGHG�IRU�
KXQGUHGV�RI�*38V��HQDEOLQJ�H[SORUDWLRQ�
RI�KXQGUHGV�RI�ELOOLRQV�RI�HGJHV���7KHUH�
DUH�SODQV�WR�H[SDQG�WKHVH�WR�WKRXVDQGV�
RI�*38V�VXSSRUWLQJ�WULOOLRQV�RI�HGJHV�

• 63$54/�TXHULHV�DUH�WUDQVODWHG�LQWR�
VXLWDEOH�FRGH�IRU�WKH�*38V�E\�WKH�
software so there will be little or no 

FKDQJH�UHTXLUHG�ZKHQ�XSJUDGLQJ�WR�D�
*38�EDVHG�HQYLURQPHQW�

• 6<67$3�ZLOO�EH�LQWURGXFLQJ�D�
SURJUDPPLQJ�HQYLURQPHQW�FDOOHG�
'$6/�HDUO\�LQ������WR�VXSSRUW�WKH�
GHYHORSPHQW�RI�JUDSK�DOJRULWKPV�
ZLWKLQ�WKH�$SDFKH�6SDUN�HFRV\VWHP�
VSHFLˉFDOO\�RSWLPLVHG�IRU�*38V���6SHFLˉF�
DOJRULWKPV�ZLOO�EH�GHYHORSHG�E\�6<67$3�
DQG�ZLOO�EH�PDGH�DYDLODEOH�DFFRUGLQJ�WR�
FXVWRPHU�GHPDQG�

• Blazegraph and Blazegraph GPU are 

VSHFLˉFDOO\�WDUJHWHG�DW�ODUJH�VFDOH��
FRPSOH[�JUDSK�DQDO\WLF�HQYLURQPHQWV��
HVSHFLDOO\�ZKHUH�UHODWLRQVKLSV�DUH�
XQNQRZQ�LQ�DGYDQFH�

• 6<67$3�ZLOO�EH�DQQRXQFLQJ�D�KDUGZDUH�
DSSOLDQFH�DYDLODEOH�LQ�4��������ZKLFK�
will bundle Blazegraph with GPU 

KDUGZDUH�LQ�DGGLWLRQ�WR�FORXG�EDVHG�
%OD]HJUDSK�*38�RIIHULQJV�

The bottom line
7KHUH�DUH�UHODWLYHO\�IHZ�FRPSDQLHV�WKDW�
VSHFLˉFDOO\�DGGUHVV�JUDSK�DQDO\WLFV�DV�
RSSRVHG�WR�DQDO\WLFV�ZLWKLQ�WKH�FRQWH[W�
RI�RSHUDWLRQDO�DSSOLFDWLRQV��ZKLFK�WHQG�
WR�EH�PXFK�VLPSOHU�DQG�DW�VPDOOHU�VFDOH���
Of those that do address these sorts of 

SUREOHPV�VRPH��IRU�H[DPSOH��7HUDGDWD�
DQG�2UDFOH��DUH�OLPLWHG�WR�HQYLURQPHQWV�
where relationships are known in 

DGYDQFH���,Q�RWKHU�ZRUGV��WKHVH�SURGXFWV�
DUH�QRW�VXLWDEOH�IRU�GLVFRYHU\��GDWD�PLQLQJ�
�RU�VFLHQFH��DQG�RWKHU�FRPSOH[�DQDO\WLF�
SUREOHPV���2I�WKH�UHPDLQGHU��WKHVH�DUH�
HLWKHU�H[WUHPHO\�H[SHQVLYH�DQG�RXW�RI�
WKH�SUDFWLFDO�UHDFK�RI�PRVW�RUJDQLVDWLRQV�
RU��LQ�VRPH�LQVWDQFHV��YHQGRUV�KDYH�
DWWHPSWHG�WR�EXLOG�ORZ�FRVW�VROXWLRQV�EXW�
WKHVH�KDYH�IDLOHG�WKH�WHVW�RI�SHUIRUPDQFH�
DQG�VFDOH���7R�VXPPDULVH��SULRU�WR�WKH�
LQWURGXFWLRQ�RI�%OD]HJUDSK�*38�WKHUH�
ZDV�QR�DIIRUGDEOH�SURGXFW�RQ�WKH�PDUNHW�
WKDW�FRXOG�DQDO\VH�YHU\�ODUJH�JUDSKV�
ZLWK�DSSURSULDWH�SHUIRUPDQFH���)URP�WKLV�
SHUVSHFWLYH�%OD]HJUDSK�*38�LV�LQ�D�FODVV�
RI�RQH�

“…prior to the 
introduction of 
Blazegraph GPU there 
was no affordable 
product on the market 
that could analyse 
very large graphs 
with appropriate 
performance.  From this 
perspective Blazegraph 
GPU is in a class of one.

”
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Figure 1: Example of Zookeeper clustered implementations

Blazegraph
OD]HJUDSK�LV�DQ�RSHQ�VRXUFH�
graph database available via 

HLWKHU�D�*3/�RU�D�FRPPHUFLDO�
OLFHQVH���7KH�FXUUHQW�UHOHDVH�LV�YHUVLRQ�
������8QOLNH�VRPH�RWKHU�JUDSK�SURGXFWV��
%OD]HJUDSK�LV�WDUJHWHG�VSHFLˉFDOO\�DW�
FRPSOH[�DQDO\WLF�HQYLURQPHQWV�UDWKHU�
WKDQ�DW�RSHUDWLRQDO�V\VWHPV���7KH�SURGXFW�
KDV�EHHQ�ZULWWHQ�HQWLUHO\�LQ�-DYD��ZLWK�
D�PHPRU\�PDQDJHU�WR�PDQDJH�WKH�
-90�KHDS��VR�ZLOO�UXQ�RQ�DQ\�SODWIRUP�
that supports that language and it 

FDQ�EH�GHSOR\HG�HLWKHU�RQ�D�VWDQG�
DORQH�VHUYHU�RU�RQ�D�FOXVWHU�EDVHG�
DUFKLWHFWXUH�DQG�WKHUH�LV�DOVR�DQ�RSWLRQ�
FDOOHG�1DQR6SDUTO6HUYHU�WKDW�FDQ�EH�
GHSOR\HG�DV�DQ�HPEHGGHG�FDSDELOLW\�ZLWK�
DFFHVV�YLD�D�5(67IXO�$3,���:H�ZLOO�QRW�
EH�GLVFXVVLQJ�WKLV�RSWLRQ�IXUWKHU���7KH�
SURGXFW�VKLSV�ZLWK�D�IDVW��SDUDOOHO�ORDGHU�

6WDQG�DORQH�LPSOHPHQWDWLRQV�KDYH�D�
OLPLW�RI�DURXQG�ˉIW\�ELOOLRQ�WULSOHV�RU�TXDGV�
ZKHUH�D�TXDG�LV�DQ�H[WHQGHG�WULSOH�ZKHUHE\�
WKH�FRQWH[W��QDPH�RI�WKH�JUDSK��LV�DOVR�
VWRUHG���,Q�WKHRU\�WKHUH�LV�QR�OLPLW�WR�WKH�
QXPEHU�RI�WULSOHV��RU�TXDGV��WKDW�\RX�FDQ�
VWRUH�LI�XVLQJ�D�FOXVWHU�EDVHG�HQYLURQPHQW���
&OXVWHUHG�LPSOHPHQWDWLRQV�LQFOXGH�ERWK�
KLJK�DYDLODELOLW\��XVLQJ�=RR.HHSHU�ȝ�VHH�
Figure 1�ȝ�ZKLFK�PHDQV�WKDW�WKH�FOXVWHU�LV�
VHOI�KHDOLQJ�DV�ORQJ�DV�WKHUH�LV�D�TXRUXP��
DQG�ORDG�EDODQFLQJ�DV�ZHOO�DV�FOXVWHU�
PDQDJHPHQW�DQG�PRQLWRULQJ�FDSDELOLWLHV���
)RU�FORXG�EDVHG�GHSOR\PHQWV��SULYDWH�
RU�SXEOLF��PXOWL�WHQDQF\�LV�VXSSRUWHG��
3XEOLF�FORXGV�VXSSRUWHG�LQFOXGH�$PD]RQ��
,%0�6RIW/D\HU��DQG�&LUUDVFDOH�&ORXG�DQG�
ZH�H[SHFW�RWKHU�FORXG�SODWIRUPV�WR�EH�
DQQRXQFHG�LQ�GXH�FRXUVH���1RWH�WKDW�,%0�
6RIW/D\HU�DQG�&LUUDVFDOH�&ORXG��LQ�SDUWLFXODU��
VXSSRUW�*38V��VHH�ODWHU����7KH�FRPSDQ\�KDV�
LQGLFDWHG�WKDW�WKHUH�DUH�SODQV�IRU�D�KDUGZDUH�
DSSOLDQFH�DYDLODEOH�LQ�4��������ZKLFK�ZLOO�
EXQGOH�%OD]HJUDSK�ZLWK�*38�KDUGZDUH�

)XQGDPHQWDOO\��%OD]HJUDSK�LV�DQ�
5')��UHVRXUFH�GHVFULSWLRQ�IUDPHZRUN��
GDWDEDVH���,Q�DGGLWLRQ��%OD]HJUDSK�
DOVR�VXSSRUWV�5'5��UHLˉFDWLRQ�GRQH�
ULJKW���ZKLFK�LV�DQ�H[WHQVLRQ�WR�WKH�
5')�VWDQGDUG��ZKLFK�DOORZV�\RX�WR�DGG�
SURSHUWLHV�WR�WKH�HGJHV�RI�D�JUDSK���,Q�
RWKHU�ZRUGV��5'5�HIIHFWLYHO\�PHDQV�WKDW�
\RX�KDYH�WKH�FKDUDFWHULVWLFV�RI�D�SURSHUW\�
JUDSK�ZKLOH�UHPDLQLQJ��IRUPDOO\��DQ�5')�
GDWDEDVH���1RWH�WKDW�EHLQJ�DEOH�WR�DGG�

SURSHUWLHV�WR�HGJHV�VLJQLˉFDQWO\�UHGXFHV�
QRGH�LQˊDWLRQ�LQ�WKH�JUDSK�DQG�WKHUHE\�
LPSURYHV�ERWK�SHUIRUPDQFH��IHZHU�QRGHV�
WR�WUDYHUVH��DQG�VFDODELOLW\�

$V�DQ�5')�GDWDEDVH��%OD]HJUDSK�
VXSSRUWV�WKH�63$54/�����IDPLO\�RI�
VSHFLˉFDWLRQV�LQFOXGLQJ�WKH�TXHU\��
XSGDWH��EDVLF�IHGHUDWHG�TXHU\�DQG�

“Unlike some other graph 
products, Blazegraph 

LV�WDUJHWHG�VSHFLˉFDOO\�
at complex analytic 

environments rather than 
at operational systems.

”

B

VHUYLFH�GHVFULSWLRQ�FRPSRQHQWV�RI�WKDW�
VSHFLˉFDWLRQ���,Q�DGGLWLRQ��6<67$3�VXSSRUWV�
WKH�6HVDPH�$3,�DV�ZHOO�DV�WKH�$SDFKH�
7LQNHUSRS�SURMHFW��ZKHUH�WKH�ODWWHU�LQFOXGHV�
ERWK�WKH�%OXHSULQWV�$3,�DQG�WKH�*UHPOLQ�
JUDSK�WUDYHUVDO�ODQJXDJH���1RWH�WKDW�
*UHPOLQ�LV�SURFHGXUDO�ZKHUHDV�63$54/�LV�
GHFODUDWLYH���7KHUH�LV�DOVR�DQ�5')�JUDSK�
PLQLQJ�$3,��*$6�LQ�Figure 1��ZKLFK�SURYLGHV�
H[WHQVLEOH�JUDSK�PLQLQJ�WKDW�VXSSRUWV�
3DJH5DQN��&RQQHFWHG�&RPSRQHQWV��6LQJOH�
6RXUFH�6KRUWHVW�3DWK��%UHDGWK�)LUVW�3DWK�DQG�
RWKHU�JUDSK�DOJRULWKPV�

,Q�DGGLWLRQ�WR�5')��6<67$3�DOVR�
VXSSRUWV�5')6��5')�6FKHPD���2:/��:HE�
2QWRORJ\�/DQJXDJH��DQG�5')6���5')6�
ZLWK�D�ELW�RI�2:/����$OO�RI�WKHVH�DUH�W\SLFDOO\�
GHˉQHG�LQ�UHOHYDQW�HQJLQHV�DV�D�VHW�RI�
SUH�GHˉQHG�LQIHUHQFH�UXOHV���,W�LV�DOVR�ZRUWK�
PHQWLRQLQJ�WKDW�D�QXPEHU�RI�6<67$3ȠV�
FOLHQWV��QRWDEO\�LQ�GHIHQFH�DQG�OLIH�VFLHQFHV��
KDYH�GHYHORSHG�WKHLU�RZQ�GRPDLQ�VSHFLˉF�
ODQJXDJHV�IURP�WKH�EDVLF�VXSSRUW�RIIHUHG�LQ�
%OD]HJUDSK���7KHVH�ODQJXDJHV�DUH�FRQYHUWHG�
LQWR�63$54/�TXHULHV�DW�UXQ�WLPH�
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)LQDOO\��ZLWK�UHVSHFW�WR�SHUIRUPDQFH��
SLSHOLQH�SDUDOOHOLVP�LV�VXSSRUWHG�DQG�
WKHUH�LV�D�UXQ�WLPH�TXHU\�RSWLPLVHU�
LQFOXGHG�ZLWKLQ�WKH�GDWDEDVH�WR�HQVXUH�
RSWLPDO�SHUIRUPDQFH�IRU�63$54/�TXHULHV���
1RWH�WKDW�DQ�RSWLPLVHU�LV�HVSHFLDOO\�
LPSRUWDQW�LQ�JUDSK�GDWDEDVHV�ZKHUH�
QRQ�VHOHFWLYH�TXHULHV��WKDW�LV��TXHULHV�WKDW�
FDQQRW�OHYHUDJH�DQ�LQGH[�ȝ�%OD]HJUDSK�
SURYLGHV�D�PHFKDQLVP�IRU�FXVWRP�LQGLFHV��
DUH�XVHG���&RPSOH[�JUDSK�SUREOHPV�
RIWHQ�KDYH�WKLV�SURSHUW\���,W�LV�DOVR�ZRUWK�
FRPPHQWLQJ�WKDW�WKH�RSWLPLVHU�LV�FDSDEOH�
RI�GLVWLQJXLVKLQJ�EHWZHHQ�ORZ�ODWHQF\�
TXHULHV��ZKHUH�WKH�RSWLPLVHU�LWVHOI�PD\�
EH�DQ�REVWDFOH�WR�SHUIRUPDQFH��DQG�
ORQJHU�UXQQLQJ�TXHULHV��7KH�RSWLPLVHU�
LV�DZDUH�RI�UHVRXUFHV�VXFK�DV�PHPRU\�
XWLOLVDWLRQ�DQG�GLVN�,�2�RSHUDWLRQV�

IRU�WKH�VDPH�UHDVRQ��LQGH[�WKH�GDWD�LQ�D�
VXLWDEOH�IDVKLRQ���+LVWRULFDOO\��WKH�RQO\�ZD\�
WR�JXDUDQWHH�VDWLVIDFWRU\�SHUIRUPDQFH�LV�
WR�ORDG�DOO�RI�\RXU�JUDSK�GDWD�LQWR�PHPRU\���
%XW�WKLV�LV�KRUUHQGRXVO\�H[SHQVLYH���,Q�
RUGHU�WR�VTXDUH�WKLV�FLUFOH�6<67$3�KDV�
SDUWQHUHG�ZLWK�19,',$�WR�SHUIRUP�JUDSK�
SURFHVVLQJ�RQ�WKDW�FRPSDQ\ȠV�*38V��JUDSK�
SURFHVVLQJ�XQLWV����7KH�ZD\�WKDW�WKLV�ZRUNV�
LV�WKDW�63$54/�TXHULHV�DUH�WUDQVODWHG�E\�
WKH�VRIWZDUH�WR�UXQ�RQ�WKH�*38��7KLV�LV�
GRQH�DXWRPDWLFDOO\�VR�WKDW�XVHUV�ZLOO�QRW�
QHHG�WR�NQRZ�KRZ�WR�SURJUDP�*38V�DQG��
LQ�WKH�YDVW�PDMRULW\�RI�FDVHV��QR�FKDQJH�
ZLOO�EH�UHTXLUHG�WR�DQ\�H[LVWLQJ�63$54/�
TXHULHV���([LVWLQJ�$3,V�IRU�5')�DQG�SURSHUW\�
JUDSKV�DUH�IXOO\�VXSSRUWHG�

7KH�*38�RSWLRQ�LV�DYDLODEOH��
FRPPHUFLDOO\�OLFHQVHG��HLWKHU�DV�DQ�
DGG�RQ�WR�DQ�H[LVWLQJ�%OD]HJUDSK�
LPSOHPHQWDWLRQ�RU�DV�SDUW�RI�D�QHZ�
GHSOR\PHQW���$W�SUHVHQW��WKH�VRIWZDUH�
VXSSRUWV�XS�WR�����*38V��ZKLFK�VKRXOG�
be adequate for graphs with edges 

PHDVXUHG�DW�DURXQG�RQH�KXQGUHG�ELOOLRQ���
,Q�WKH�IXWXUH�WKH�FRPSDQ\�LQWHQGV�WR�
support thousands of GPUs in order to 

PDQDJH�JUDSK�ZLWK�WULOOLRQV�RI�HGJHV�
,Q�WKH�RSHQLQJ�VHFWLRQ��WKH�([HFXWLYH�

6XPPDU\��RI�WKLV�SDSHU�ZH�VWDWHG�WKDW�
WKLV�DSSURDFK�LV�DSSUR[LPDWHO\�DQ�RUGHU�
RI�PDJQLWXGH�PRUH�FRVW�HIIHFWLYH�WKDQ�DQ�
DOO�LQ�PHPRU\�DSSURDFK���7KH�QH[W�UHOHDVH�
RI�19,',$�SURFHVVRUV��3DVFDO��LV�H[SHFWHG�
WR�LPSURYH�SHUIRUPDQFH�E\�DQRWKHU�IRXU�
WLPHV���:H�DOVR�VWDWHG�WKDW�DGGLQJ�*38V�WR�
DQ�H[LVWLQJ�%OD]HJUDSK�LPSOHPHQWDWLRQ�ZDV�
OLNHO\�WR�LPSURYH�SHUIRUPDQFH�E\�WZR�RUGHUV�
RI�PDJQLWXGH��:H�QHHG�WR�H[SORUH�WKHVH�
FODLPV�LQ�D�OLWWOH�PRUH�GHWDLO���+RZHYHU��ZH�
will take it as read that GPUs have high 

SHUIRUPDQFH�FKDUDFWHULVWLFV�LQ�JHQHUDO�DQG�
we do not intend to go into detail about the 

IHDWXUHV�RI�*38V�WKDW�HQDEOH�WKLV�
Figure 2�LV�WDNHQ�IURP�D�SUHVHQWDWLRQ�

JLYHQ�DW�WKH�*38�7HFKQRORJ\�&RQIHUHQFH�
EDVHG�RQ�ZRUN�GRQH�E\�0HUULOO��*DUODQG�DQG�
*ULPVKDZ�DW�WKH�8QLYHUVLW\�RI�9LUJLQLD���,W�
VKRZV�SHUIRUPDQFH�IRU�WKH�%UHDGWK�)LUVW�
6HDUFK��%)6��JUDSK�DOJRULWKP���7KLV�LV�
LQWHUHVWLQJ�RQ�WZR�FRXQWV���)LUVWO\��EHFDXVH�LW�
GHPRQVWUDWHV�WKDW�XVLQJ�*38V��7HVOD�&�����
LQ�WKLV�H[DPSOH��LV�IDVWHU�WKDQ�FRQYHQWLRQDO�
WHFKQLTXHV��UHJDUGOHVV�RI�WUDYHUVDO�GHSWK��
UDQJLQJ�XSZDUGV�IURP�WHQ�WLPHV�EHWWHU�
SHUIRUPDQFH���6HFRQGO\��SULRU�WR�WKLV�VWXG\�
LW�KDG�EHHQ�DVVXPHG�WKDW�%)6�ZDV�DQ�

Figure 2: Performance for Breadth First Search (BFS) algorithm

Blazegraph GPU
$V�QRWHG��6<67$3�LV�RQH�RI�WKH�IHZ�
FRPSDQLHV�LQ�WKH�JUDSK�VSDFH�WR�IRFXV�
VSHFLˉFDOO\�RQ�ODUJH�VFDOH�JUDSK�TXHULHV��
:KLOH�WKHVH�DUH�QRW�HVSHFLDOO\�H[SHQVLYH��
HLWKHU�LQ�FRVW�RU�SHUIRUPDQFH�WHUPV��LI�
you already know what relationships 

H[LVW�DFURVV�\RXU�GDWD��WKH\�EHFRPH�YHU\�
H[SHQVLYH�LQGHHG�LI�\RX�DUH�WU\LQJ�WR�
GLVFRYHU�UHODWLRQVKLSV�WKDW�\RX�GR�QRW�
NQRZ�H[LVW���,Q�HIIHFW��WKLV�SUHFOXGHV�WKH�XVH�
RI�FRQYHQWLRQDO�SDUWLWLRQLQJ�RU�VKDUGLQJ�
RI�WKH�GDWD��EHFDXVH�\RX�GRQȠW�NQRZ�KRZ�
WKH�GDWD�LV�RUJDQLVHG��DQG�\RX�FDQQRW��

“SYSTAP is one of the 
few companies in the 
graph space to focus 
VSHFLˉFDOO\�RQ�ODUJH�
scale graph queries.

”
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DOJRULWKP�WKDW�ZDV�QRW�ZHOO�VXLWHG�WR�WKH�
XVH�RI�*38V���,Q�RWKHU�ZRUGV��WKLV�LV�D�ZRUVW�
FDVH�H[DPSOH�UDWKHU�WKDQ�WKH�UHYHUVH��ZKLFK�
PDNHV�WKHVH�UHVXOWV�HYHQ�PRUH�VLJQLˉFDQW�
WKDQ�PLJKW�RWKHUZLVH�EH�WKH�FDVH�

7KH�RWKHU�SRLQW�ZH�VKRXOG�UHIHUHQFH�
LV�6<67$3ȠV�RZQ�EHQFKPDUNV�FRPSDULQJ�
%OD]HJUDSK�ZLWK�DQG�ZLWKRXW�*38V���7KH�
H[DPSOH�LW�TXRWHV�LV�RQH�RI�WKH�/HKLJK�
8QLYHUVLW\�%HQFKPDUNV��/8%0��TXHU\�
QXPEHU�����8VLQJ�%OD]HJUDSK�RQ�WKH�
/8%0������8QLYHUVLW\�EHQFKPDUN�WKLV�
TXHU\�UHWXUQV���������UHVXOWV�LQ�MXVW�
XQGHU����VHFRQGV���$GGLQJ�*38V�UHGXFHV�
WKH�UHVSRQVH�WLPH�WR�����PLOOLVHFRQGV���
7KDWȠV�DQ�LPSURYHPHQW�RI�����WLPHV���
1RZ��QR�GRXEW�6<67$3�KDV�FKRVHQ�WKH�
PRVW�LPSUHVVLYH�RI�WKH�/8%0�WHVWV�
WR�TXRWH�EXW��QHYHUWKHOHVV��WKHVH�DUH�
LPSUHVVLYH�ˉJXUHV�

One further set of results is worth 

LOOXVWUDWLQJ��DV�LQ�Figure 3��+RZHYHU��
WKLV�ZLOO�WDNH�VRPH�H[SODQDWLRQ��7KH�
EOXH�EDUV�UHSUHVHQW�KRZ�PXFK�WLPH�
ZDV�WDNHQ�WR�UXQ�WKH�%)6�DOJRULWKP�
RQ�YDULRXV�SODWIRUPV�RI�&38�EDVHG�
6SDUN�FRQˉJXUDWLRQV�DQG�*38�FOXVWHUV���
7KXV��UXQQLQJ�RQ�,%0ȠV�6RIW/D\HU�&38�
FRQˉJXUDWLRQ�WKLV�DQDO\VLV�WRRN�MXVW�
RYHU�WHQ�PLQXWHV���������VHFRQGV����
7KH�RUDQJH�EDU�DERYH�LW�LQGLFDWHV�KRZ�
PXFK�IDVWHU�LW�ZDV�ZKHQ�6RIW/D\HU�ZDV�
LPSOHPHQWHG�XVLQJ�%OD]HJUDSK�*38�
DV�RSSRVHG�WR�%OD]HJUDSK�RQ�LWV�RZQ���
+HUH�WKH�DFFHOHUDWLRQ�ZDV������WLPHV���
,Q�DFWXDO�HODSVHG�WLPH�WKDW�LV��������
VHFRQGV��ZKLFK�LV�ZK\�LW�LV�QRW�WLPHV�
WKHPVHOYHV�WKDW�DUH�VKRZQ�RQ�WKLV�FKDUW�

�)LQDOO\��LW�LV�ZRUWK�FRPPHQWLQJ�
RQ�SULFH�SHUIRUPDQFH��6<67$3�FODLPV�
WKDW�WKH�FRVW�RI�%OD]HJUDSK�*38�LV�
DURXQG���������SHU�*7(3��ZKHUH�D�*7(3�
represents a billion edges traversed 

SHU�VHFRQG��&RPSDUDEOH�ˉJXUHV�IRU�LQ�
PHPRU\�SURFHVVLQJ�DW�WKH�VDPH�VSHHG�
ZRXOG�EH�ZHOO�LQWR�VL[�ˉJXUHV�

DASL
$W�SUHVHQW�%OD]HJUDSK�FDQ�RQO\�EH�
H[WHQGHG�WKURXJK�WKH�XVH�RI�19,',$�
*38V���,Q�SULQFLSOH�WKHUH�LV�QR�UHDVRQ�
ZK\�RWKHU�YHQGRUVȠ�*38V�VKRXOG�QRW�EH�
XVHG�EXW�VXSSOLHUV�LQ�WKLV�PDUNHW�WHQG�WR�
XVH�WKHLU�RZQ��SURSULHWDU\��GHYHORSPHQW�
HQYLURQPHQWV���,Q�WKH�FDVH�RI�19,',$�WKLV�
LV�&8'$���7KLV�VWDQGV�IRU�&RPSXWH�8QLˉHG�

'HYLFH�$UFKLWHFWXUH��DQG�LW�LV�D�SDUDOOHO�
FRPSXWLQJ�SODWIRUP�DQG�DSSOLFDWLRQ�
SURJUDPPLQJ�LQWHUIDFH��$3,��PRGHO�
that allows software developers to use 

D�&8'$�HQDEOHG�JUDSKLFV�SURFHVVLQJ�
XQLW�IRU�JHQHUDO�SXUSRVH�SURFHVVLQJ���
7KH�&8'$�SODWIRUP�LV�D�VRIWZDUH�OD\HU�
WKDW�JLYHV�GLUHFW�DFFHVV�WR�WKH�*38
V�
YLUWXDO�LQVWUXFWLRQ�VHW�DQG�SDUDOOHO�
FRPSXWDWLRQDO�HOHPHQWV���+RZHYHU��
GHVSLWH�WKH�IDFW�WKDW�\RX�FDQ�SURJUDP�LQ�
&��&���RU�)RUWUDQ��SDUDOOHO�SURJUDPPLQJ�
LV�KDUG��$V�UHVXOW��6<67$3�KDV�GHYHORSHG�
'$6/�WR�PDNH�WKLV�SURFHVV�HDVLHU�XVLQJ�
LWV�SDWHQW�SHQGLQJ�WHFKQRORJ\���,WV�
FRPSRQHQWV�DUH�VKRZQ�LQ�Figure 4��

)LJXUH����%)6�FRPSDUDWLYH�ˉJXUHV�IRU�*38V

Figure 4: Components of DASL

'$6/�LV�D�IXQFWLRQDO��GRPDLQ�VSHFLˉF�
language for developing graph and 

PDFKLQH�OHDUQLQJ�DOJRULWKPV���3RWHQWLDO�
DSSOLFDWLRQV�LQFOXGH�QRW�MXVW�JUDSK�
DOJRULWKPV�EXW�DOVR�UHFRPPHQGDWLRQ�
V\VWHPV�XVLQJ�FROODERUDWLYH�ˉOWHULQJ��
QHXUDO�QHWZRUN�WHFKQLTXHV��FOXVWHULQJ�
DOJRULWKPV��DQG�D�QXPEHU�RI�RWKHUV���2YHU�
WLPH�6<67$3�ZLOO�GHYHORS�D�QXPEHU�RI�
WKHVH�ȝ�EDVHG�RQ�FXVWRPHU�GHPDQG�ȝ�
WR�EH�GHOLYHUHG�RXW�RI�WKH�ER[��,Q�WKH�
PHDQWLPH��'$6/�ZLOO�DOORZ�XVHUV�WR�
GHYHORS�WKHLU�RZQ�DOJRULWKPV���$V�FDQ�
EH�VHHQ�'$6/�OHYHUDJHV�ERWK�$SDFKH�
6SDUN�DQG�6FDOD�DQG�WKHQ�WKH�UHOHYDQW�
FRGH�LV�DXWRPDWLFDOO\�FRQYHUWHG�LQWR�
&8'$�VR�WKDW�GHYHORSHUV�GR�QRW�KDYH�
to worry about understanding parallel 

SURJUDPPLQJ�
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“The company has a 
QXPEHU�RI�VLJQLˉFDQW�
users including DARPA, 
Yahoo!,  The British 
Museum, Harvard 
Medical School, 
Autodesk, EMC2,  
and Wikimedia. 

”

The vendor
<67$3�LV�D�SULYDWHO\�RZQHG�
FRPSDQ\��ZKLFK�ZDV�SUHYLRXVO\�
NQRZQ�DV�6FDODEOH�*UDSK�

7HFKQRORJLHV���,W�LV�EDVHG�LQ�:DVKLQJWRQ��
'&�DQG�ˉUVW�VWDUWHG�GHYHORSLQJ�ZKDW�
LV�QRZ�%OD]HJUDSK�LQ�������EDVHG�RQ�
UHVHDUFK�IURP�WKH�8QLYHUVLW\�RI�8WDK���
7KH�FRPSDQ\�LV�SULYDWHO\�IXQGHG�DQG�
KDV�UHFHLYHG�UHVHDUFK�DQG�GHYHORSPHQW�
IXQGLQJ�IURP�'$53$�WR�GHYHORS�LWV�*38�
WHFKQRORJLHV���7KLV�LV�VLJQLˉFDQW�EHFDXVH�
LW�JLYHV�6<67$3�DQ�LQWURGXFWLRQ�WR�WKH�
GHIHQVH�DQG�JRYHUQPHQW�PDUNHWV�LQ�WKH�
8QLWHG�6WDWHV���2ULJLQDOO\��%OD]HJUDSK�ZDV�
FDOOHG�%LJ'DWD���$V�UHDGHUV�ZLOO�EH�DZDUH�
ELJ�GDWD�DV�D�FRQFHSW�KDV�WDNHQ�RQ�D�OLIH�
RI�LWV�RZQ�VLQFH�WKHQ��DQG�LQ������WKH�
FRPSDQ\�GHFLGHG�WR�FKDQJH�WKH�QDPH�RI�
LWV�SURGXFW��VLQFH�ȝ�WKURXJK�QR�IDXOW�RI�
6<67$3ȠV�ȝ�LW�ZDV�FRQIXVLQJ���5HDGHUV�PD\�
DOVR�VHH�PHQWLRQ�RI�0DS*UDSK��ZKLFK�ZDV�
WKH�SURYLVLRQDO�QDPH�IRU�%OD]HJUDSK�*38�
EHIRUH�WKLV�ZDV�RIˉFLDOO\�DQQRXQFHG�

7KH�FRPSDQ\�KDV�D�QXPEHU�RI�
VLJQLˉFDQW�XVHUV�LQFOXGLQJ�'$53$��<DKRR����
7KH�%ULWLVK�0XVHXP��+DUYDUG�0HGLFDO�
6FKRRO��$XWRGHVN��(0&���DQG�:LNLPHGLD���
7KH�ODVW�RI�WKHVH�LV�SDUWLFXODUO\�
LQWHUHVWLQJ�EHFDXVH�LW�KDV�PDGH�LWV�
HYDOXDWLRQ�FULWHULD�DQG�LWV�DVVHVVPHQW�
RI�YDULRXV�JUDSK�GDWDEDVH�SURGXFWV�
DYDLODEOH�IRU�SXEOLF�FRQVXPSWLRQ���7KH�
FRPSDQ\�DOVR�KDV�D�QXPEHU�RI�SDUWQHUV�
DSDUW�IURP�19,',$��ZKLFK�JLYHV�WKH�
FRPSDQ\�VRPH�SUHVHQFH�RXWVLGH�1RUWK�
$PHULFD��QRWDEO\�LQ�*HUPDQ\�DQG�5XVVLD��

S
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“SYSTAP looks to be  
very well placed to 

capitalise on the growth 
of interest in this 

technology.

”

QXPEHU�RI�FRPSDQLHV�KDYH�
been toying with the use 

RI�*38V�IRU�VRPH�WLPH���)RU�
H[DPSOH��VHYHUDO�\HDUV�DJR�ZH�VDZ�D�
GHPRQVWUDWLRQ�RI�*38V�EHLQJ�XVHG�WR�
VSHHG�XS�64/�SURFHVVLQJ���+RZHYHU��
ZKLOH�EHQHˉFLDO��WKH�FRVW�HIIHFWLYHQHVV�
RI�WKHVH�DSSURDFKHV�KDV�EHHQ�OLPLWHG���
7KH�PDUULDJH�RI�JUDSK�SURFHVVLQJ�ZLWK�
JUDSKLFDO�SURFHVVLQJ��RQ�WKH�RWKHU�KDQG��
ORRNV�WR�EH�YHU\�VLJQLˉFDQW�LQGHHG��
0RUHRYHU��ZKHQ�\RX�FRQVLGHU�WKDW�

Summary

A
LQGHSHQGHQW�IRUHFDVWV�VXJJHVW�WKDW�
a quarter of all large enterprises will 

LQYHVW�LQ�JUDSK�WHFKQRORJ\�E\������WKHQ�
not only do graph databases have a 

VLJQLˉFDQW�IXWXUH��EXW�6<67$3�ORRNV�WR�
EH�YHU\�ZHOO�SODFHG�WR�FDSLWDOLVH�RQ�WKH�
JURZWK�RI�LQWHUHVW�LQ�WKLV�WHFKQRORJ\�

FURTHER INFORMATION 

)XUWKHU�LQIRUPDWLRQ�LV�DYDLODEOH�IURP� 
www.BloorResearch.com/update/2272

http://www.BloorResearch.com/update/2272
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,Q�DGGLWLRQ�WR�WKH�QXPHURXV�UHSRUWV�
Philip has written on behalf of Bloor 

5HVHDUFK��3KLOLS�DOVR�FRQWULEXWHV�UHJXODUO\�
to IT-Director.com and IT- Analysis.com  

and was previously editor of both 

Application Development News and 

Operating System News on behalf of 

&DPEULGJH�0DUNHW�,QWHOOLJHQFH��&0,���
+H�KDV�DOVR�FRQWULEXWHG�WR�YDULRXV�
PDJD]LQHV�DQG�ZULWWHQ�D�QXPEHU�RI�
UHSRUWV�SXEOLVKHG�E\�FRPSDQLHV�VXFK�DV�
&0,�DQG�7KH�)LQDQFLDO�7LPHV�� 
3KLOLS�VSHDNV�UHJXODUO\�DW�FRQIHUHQFHV�
and other events throughout Europe and 

1RUWK�$PHULFD�
$ZD\�IURP�ZRUN��3KLOLSȠV�SULPDU\�

OHLVXUH�DFWLYLWLHV�DUH�FDQDO�ERDWV��VNLLQJ��
SOD\LQJ�%ULGJH��DW�ZKLFK�KH�LV�D�/LIH�
0DVWHU���GLQLQJ�RXW�DQG�IRUHLJQ�WUDYHO�

KLOLS�VWDUWHG�LQ�WKH�FRPSXWHU�
LQGXVWU\�ZD\�EDFN�LQ������
and has variously worked as 

D�V\VWHPV�DQDO\VW��SURJUDPPHU�DQG�
VDOHVSHUVRQ��DV�ZHOO�DV�LQ�PDUNHWLQJ�DQG�
SURGXFW�PDQDJHPHQW��IRU�D�YDULHW\�RI�
FRPSDQLHV�LQFOXGLQJ�*(&�0DUFRQL��*37��
3KLOLSV�'DWD�6\VWHPV��5D\WKHRQ�DQG�1&5�

$IWHU�D�TXDUWHU�RI�D�FHQWXU\�RI�QRW�
being his own boss Philip set up his own 

FRPSDQ\�LQ������DQG�KLV�ˉUVW�FOLHQW�ZDV�
%ORRU�5HVHDUFK��WKHQ�%XWOHU%ORRU���ZLWK�
3KLOLS�ZRUNLQJ�IRU�WKH�FRPSDQ\�DV�DQ�
DVVRFLDWH�DQDO\VW���+LV�UHODWLRQVKLS�ZLWK�
%ORRU�5HVHDUFK�KDV�FRQWLQXHG�VLQFH�WKDW�
WLPH�DQG�KH�LV�QRZ�5HVHDUFK�'LUHFWRU�
IRFXVHG�RQ�'DWD�0DQDJHPHQW�

'DWD�PDQDJHPHQW�UHIHUV�WR�WKH�
PDQDJHPHQW��PRYHPHQW��JRYHUQDQFH� 
and storage of data and involves  

GLYHUVH�WHFKQRORJLHV�WKDW�LQFOXGH��EXW�
DUH�QRW�OLPLWHG�WR��GDWDEDVHV�DQG�GDWD�
ZDUHKRXVLQJ��GDWD�LQWHJUDWLRQ��LQFOXGLQJ�
(7/��GDWD�PLJUDWLRQ�DQG�GDWD�IHGHUDWLRQ���
GDWD�TXDOLW\��PDVWHU�GDWD�PDQDJHPHQW��
PHWDGDWD�PDQDJHPHQW�DQG�ORJ�DQG�
HYHQW�PDQDJHPHQW���3KLOLS�DOVR�WUDFNV�
VSUHDGVKHHW�PDQDJHPHQW�DQG�FRPSOH[�
HYHQW�SURFHVVLQJ�

P

About the author
PHILIP HOWARD  
Research Director / Information Management
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Bloor overview
%ORRU�5HVHDUFK�LV�RQH�RI�(XURSHȠV�OHDGLQJ�
,7�UHVHDUFK��DQDO\VLV�DQG�FRQVXOWDQF\�
RUJDQLVDWLRQV��DQG�LQ������FHOHEUDWHG�LWV�
��WK�DQQLYHUVDU\��:H�H[SODLQ�KRZ�WR�EULQJ�
JUHDWHU�$JLOLW\�WR�FRUSRUDWH�,7�V\VWHPV�
WKURXJK�WKH�HIIHFWLYH�JRYHUQDQFH��
PDQDJHPHQW�DQG�OHYHUDJH�RI�,QIRUPDWLRQ��
:H�KDYH�EXLOW�D�UHSXWDWLRQ�IRU�ȟWHOOLQJ�WKH�
ULJKW�VWRU\Ƞ�ZLWK�LQGHSHQGHQW��LQWHOOLJHQW��
ZHOO�DUWLFXODWHG�FRPPXQLFDWLRQV�FRQWHQW�
DQG�SXEOLFDWLRQV�RQ�DOO�DVSHFWV�RI�WKH�
,&7�LQGXVWU\��:H�EHOLHYH�WKH�REMHFWLYH�RI�
WHOOLQJ�WKH�ULJKW�VWRU\�LV�WR�

• 'HVFULEH�WKH�WHFKQRORJ\�LQ�FRQWH[W�
to its business value and the other 

V\VWHPV�DQG�SURFHVVHV�LW�LQWHUDFWV�
ZLWK�

• Understand how new and innovative 

WHFKQRORJLHV�ˉW�LQ�ZLWK�H[LVWLQJ�,&7�
LQYHVWPHQWV�

• /RRN�DW�WKH�ZKROH�PDUNHW�DQG�
H[SODLQ�DOO�WKH�VROXWLRQV�DYDLODEOH�
DQG�KRZ�WKH\�FDQ�EH�PRUH�HIIHFWLYHO\�
HYDOXDWHG�

• )LOWHU�ȟQRLVHȠ�DQG�PDNH�LW�HDVLHU�WR�ˉQG�
WKH�DGGLWLRQDO�LQIRUPDWLRQ�RU�QHZV�
WKDW�VXSSRUWV�ERWK�LQYHVWPHQW�DQG�
LPSOHPHQWDWLRQ�

• (QVXUH�DOO�RXU�FRQWHQW�LV�DYDLODEOH�
WKURXJK�WKH�PRVW�DSSURSULDWH�
FKDQQHO�

)RXQGHG�LQ�������ZH�KDYH�VSHQW����
\HDUV�GLVWULEXWLQJ�UHVHDUFK�DQG�DQDO\VLV�
WR�,7�XVHU�DQG�YHQGRU�RUJDQLVDWLRQV�
throughout the world via online 

VXEVFULSWLRQV��WDLORUHG�UHVHDUFK�VHUYLFHV��
HYHQWV�DQG�FRQVXOWDQF\�SURMHFWV��:H�DUH�
FRPPLWWHG�WR�WXUQLQJ�RXU�NQRZOHGJH�LQWR�
EXVLQHVV�YDOXH�IRU�\RX�
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7KLV�GRFXPHQW�LV�FRS\ULJKW�© 2015 Bloor��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�
UHSURGXFHG�E\�DQ\�PHWKRG�ZKDWVRHYHU�ZLWKRXW�WKH�SULRU�FRQVHQW�RI�%ORRU�5HVHDUFK�
'XH�WR�WKH�QDWXUH�RI�WKLV�PDWHULDO��QXPHURXV�KDUGZDUH�DQG�VRIWZDUH�SURGXFWV�KDYH�EHHQ�
PHQWLRQHG�E\�QDPH��,Q�WKH�PDMRULW\��LI�QRW�DOO��RI�WKH�FDVHV��WKHVH�SURGXFW�QDPHV�DUH�
FODLPHG�DV�WUDGHPDUNV�E\�WKH�FRPSDQLHV�WKDW�PDQXIDFWXUH�WKH�SURGXFWV��,W�LV�QRW�%ORRU�
5HVHDUFKȠV�LQWHQW�WR�FODLP�WKHVH�QDPHV�RU�WUDGHPDUNV�DV�RXU�RZQ��/LNHZLVH��FRPSDQ\�
ORJRV��JUDSKLFV�RU�VFUHHQ�VKRWV�KDYH�EHHQ�UHSURGXFHG�ZLWK�WKH�FRQVHQW�RI�WKH�RZQHU�DQG�
DUH�VXEMHFW�WR�WKDW�RZQHUȠV�FRS\ULJKW�

:KLOVW�HYHU\�FDUH�KDV�EHHQ�WDNHQ�LQ�WKH�SUHSDUDWLRQ�RI�WKLV�GRFXPHQW�WR�HQVXUH�WKDW�
WKH�LQIRUPDWLRQ�LV�FRUUHFW��WKH�SXEOLVKHUV�FDQQRW�DFFHSW�UHVSRQVLELOLW\�IRU�DQ\�HUURUV�RU�
RPLVVLRQV�
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