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ABSTRACT

 Data explosion is very real and many organizations are producing data in the order of terabytes as opposed to e SAS® ESP model

megabytes a few years ago.
 Data processing technology has not caught up, until now!

e SAS® Event Stream Processing helps in processing huge amounts of data in near real time with low latency.

 SAS® ESP can be used to connect to various state of the art data storage mediums like Hadoop, Cassandra and — | i

various message systems.

e The data can be transformed, analyzed and scored instantaneously thanks to DS2 integration out of the box.

METHODS m

 SAS® ESP comes with native connectivity to Big Data sources like HDFS.

 ESP also connects to Apache Camel to be able to talk to other kinds of data sources, in this case Apache Cassandra

which is extensively used for TimeSeries data.
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* This poster looks at ways to connect to HDFS and Cassandra and also dives into the performance metrics of these

ingestion mediums.

* The model contains multiple windows including source window, filter window, aggregate window, join window, copy

window, compute window and union window.

 TimeSeries sensor data is stored in HDFS and Cassandra which is ingested into the ESP model using the Source

window and then the n-1 and n-2 values of these sensor readings are computed using the lag function.

 Thisis done to be able to detect surge in the sensor equipment.
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METHODS CONTINUED
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RESULTS

* More than 7000 events were processed in 1 second when connecting to a csv file on the server
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RESULTS CONTINUED CONCLUSIONS

 Connecting to HDFS also yields similar performance. However over larger datasets HDFS publisher is far more efficient .
the file system adapter used in the previous example.

SAS® Event Stream Processing is vast improvement over available tools today to churn through huge amounts of
data and sensor events stored in various data sources.

 With improvements in connectivity ESP is reducing the latency.

The connectivity to HDFS and conventional filesystem is already highly efficient. A native adapter to Cassandra can
* Reading data from Cassandra requires routing through Apache Camel. There may be slight latency involved. However be developed to reduce the latency introduced by Camel.

reading the same sensor events through Cassandra took around 2 seconds. Most of the additional time was the time it

took Camel to connect and push data into the ESP model

Data metrics

Events: |
opcode input totalCount totalSecond... totalRate
insert source_join | 7197 2 3598.5

 The maximum throughput achieved when reading data from Cassandra through Apache Camel was around 9k events
per second.

Data_metrics

Events: 1
opcode input totalCount totalSecond... totalRate
delete source_join | 17986 2 8993

updateblock source_join @ 69999

oo

8/749.88
insert source_join | 17986 2 8993
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APPENDIX

<project name="compressor surge v4" pubsub="auto" threads="10" use-tagged-token="true"> < ?2wml wversion="71_.68""">
zgziiéigzizzz' DA S | TESTINC COoONMNMec T 1ol TG CaSsSSsSandara4g Sl CrEYI1ndg To INalNtalll ThE DI Oae 1T | _.:=-«i.-"-::ie5-:r:|_pt:|_-::-n} ":I:'EEHS :-{ITI]_HS= -rhffﬂ:frfrwww- Sﬂpingfr_gmewﬂr_h- ﬂr_gfgchemgfrbegng o
<contguery name="cgl®" timing-threshold="15000"> xmlns:xsi=""http:/ " wiwiw. w3 . org// 2881/ XML5chema-instance
<windows> xmlns:osgi="http:: S camel .apache. org/'schemas/osgi"”
<window-—-aggregate name="prior event calculation" index="pi HASH" insert-only="true" ocutput-insert-only="false" collapse-updates="true"> wmlns - e = 4 W= "h-[—-[—p = A vy Sppingj:r-gmewﬂr-h . gpgfgchemgfggg{_cgmpend{um o

{S?;ireﬂi;s:» xmlns:camel="http - S camel . apache. org/schema/ ' spring”
<field name—"asset id" type—"string" kev="true"/> »=l1:schemalLocation="http: Y www. springframework .. org/schema/beans http: /" www. springframework . org/schema,
<field name="ttxm nl" type="double" /> http:/ Y camel . apache . org/schema/,/spring http:// /S camel . apache . org/schema/spring/,/camel
<field name="cpd nl" type='"double"/> http:: camel . apache . org//schemasosgi http:/ S camel . apache. org/'schemasosgi camel —-osc
<field name="afpcs_nl" type="double"/> http A www . springfframework . orgsSschemaySosgi - compendium http A  wvviv . springframework
<field name="afpcs_ n2" type=""double" /> L - =P L= ) L=} =) = L - =P L= B
<field name="afpbhd nl" type="double" />
<field name="cpd n2" type="double" />

< T3 lds> - T - 1]
/fields <routeBuilder ref="camelCassandraBuilder S>>
</ schema>= . - - - un . - un
<output> <bean i1d="camelCassandraBuilder class="com.github.oscerd.camel _cassandra.CamelCassandraRouteBuilder™/ >

<field-expr><! [CDATE[E
<field-expr>=<! [CDATAE[E
<field-expr><! [CDRATL[E
<field-expr><! [CDATE[E

i

|l 1=/ field-expr> - — =

Sy <camelContext i1d="camell”™ xmlns="http://camel . apache. org/schema/spring”>
1]l >=</field-expr>

1)l lx=/field-expr>
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<field-expr><! [CDATL[E - - 1)1 ]l></field-expr> <endpolint id="csvData”™ uri="jf1le ",}I
<field-expr><! [CDATA [ B g (C 1)l 1></field-expr> <property key="F1LleName"” wvalue="C:\test.csv"™ />
wfield-expr>=<! [CDLATR [ - g {tnh 1y ]l =</ fFfield—expr> {fEﬂdli:l-::l it >

</output>

</window—aggregate>
<window-—Jjoin name="source_ Jjoin" index="pi EMPTY" insert-only="false" cutput-insert-only="true" collapse-updates="true">

<jJoin type="inner" no-regenerates="true"> <endpoint i1d="cassarndraPublish"™ uri=""esp:/ /168282 _92_ 9 -47883">

<conditions> . <property keyv="project”™ wvalue="compressor_surge_wvi4d"™ />
<fields left="asset id" right="asset id"/> r ke o e 1 o o

< /conditions> — — <property eyw= contguerw value= cgl S

</join> <propaerty key="window"” wvalue="tagdata”™ />

<output> <property key="blocksize"” wvalue="1" />
‘::f_-LE.'ld.—SE.'lE!Ct:-LOH name="+ttxm" E-::-u_‘r:-:“="l_tt:l-u‘n”.-"} {pr—hgper—ht}f I":E::.l'lz -rfﬂr-maf-r Ualuez -rjgﬂn e _.I."-:}
<field-selection name="afpcs" source="1_ afpcs"/> </endpoint>
<field-selection name="tnh nl" source="xr_tnh nl"/> P
<field-selection name="afpbd" scource="1_afpbd" />
<field-selection name="ttxm nl" scurce="r_ ttxm nl"/> <route>
ﬂif:]_eld—select:]_on name="cpd nl" scurce="xr_ cpd nl"/> <from uri="timer - foolperiod=6808s"/>
<field-selection name="cpd n2" source="r_ cpd n2"/> <to uri="readfFromCassandra™;>
<field-selection name="afpcs nl" scurce="r_ afpcs nl"/> o

cFfield—melaection name="afrnc=s Nn2" sounrce="r afvoeos n2m /> <to uri= ".I""'E']r:.' cassandraPubl ish "_.-"r}
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