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RDF Stream Data layout

Sensor metadata
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RDF Stream Data Layout (cont.)
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Social network data stream in RDF
Stream data: GPS, Posts & comments, Photos

6 Static data: User metadata (user profile, users’ relationships)



Continuous Query Execution over Linked Stream -CQELS

CQELS Language (CQELS-QL) — an extension to SPARQL
1.1

Construct new RDF stream Stream pattern

A |
CONSTRUCT {?personl lv:reachable ?person2?} /
FROM NAMED <http://deri.org/floorplan/>
WHERE {
STREAM <http://deri.org/streams/rfid> [NOW] {?personl lv:detectedAt ?locl}
STREAM <http://deri.org/streams/rfid> [RANGE 3s/ {?person2 lv:detectedAt ?loc2}
GRAPH <http://deri.org/floorplan/> / {?locl lv:connected ?loc2} }
SELECT ?coAuthName
FROM NAMED <http://deri.org/floorplan/>
WHERE {
STREAM <http://deri.org/streams/rfid> [TRIPLES 1] {?auth lv:detectedAt ?loc}
STREAM <http://deri.org/streams/rfid> [RANGE 5s] {?coAuth lw:detectedAt 2loc}
{ ?paper dc:creator 2auth. ?raper dc:creator ?2?coAuth.
?7auth foaf:name ‘SNameS$’’ . ?coAuth foaf:name ?coAuthorName }
FILTER (?2auth !'= ?2coAuth) }




CQELS Execution Framework

RDF streams/SPARQL-Result streams

Smaller memory footprint
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Complex Event Detection: Linked/
Connected Event

“notify about recent repeated delays of subways
following by no arrival at stops that according to the
network plan can be reached by subways”

€2A '
. Gulda Lane (g) = Haydn Park. (h)
'a----u-----------------------u,"u--u“--..-‘-u--u--
Mozart C. (m) : Center Sq. (¢)
@ ©- —
£1 Beethoven St. (b)
Y ¢

/,
.
/
/



Network plan in RDF
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CQELS-QL

limitations

Can not express Event ordering

SELECT
FROM

FROM NAMED WINDOW :W ON ex:pu

WHERE {

?s
ex:transportationMap

icTransport [RANGE 10m]

WINDOW

:W { ?v :delayAt ?s }

v rdf :type :subway.

/
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Can not express graph path/networked connection




nSPARQL path navigation operators

[self::a]a = {(a,a)}
[next::a]la = {(x,y) | Fz: (x, 2,y) € G}

lazis~'::a]le = {(z,v) | (y,z) € [azis::a]c}, where azis € {next,node, edge}

NSPARQL operators

v SPARQL 1.1 grammars

exp = awis | axis :: a(a € IBL) | axis :: [exp] | exp/exp | exp|exp | exp™ | exp™

v SPARQL 1.1 syntaxes

! :beglnext: :means/self: :subway] /next::end) ™ :c.

7s (next™
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Sequence operators for CEP

SEQ(Al, .. ,An) =dt <t <...<t,: Al(tl) /\Ag(tg) N ... /\An(tn)

SEQ(Al, e 7Ai—17 'Az, Ai_|_1, ce 7An) =
Jt1<. .. <t 1<tip1<...<tlp: Ay (tl)/\ .. /\Ai—l(ti—l)/\Ai+1(ti—|—1)/\ . /\An(tn)
A\ (\V/tz = (ti—17ti—|—1): —IAZ(tz))

b 4

FROM NAMED WINDOW :W ON ex:publicTransport [RANGE 10m]

WINDOW :W {
SEQ({?v :delayAt 7s}, {?v :delayAt ?s}, !'{?v :arriveAt 7?s})
}
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Put all together
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SELECT
FROM

FROM NAMED WINDOW :W ON ex:publicTransport [RANGE 10m]
WHERE {

?s
ex:transportationMap




Why nSPARQL and SEQ for CQELS

engjne implementations?
= N&W attractive features to CQELS-QL:

€ Path Navigation through the RDF graph/Stream
€ Support RDFS reasoning

€ Support SEQ for CEP

= Efficient Implementation

€ Polynomial

& Efficient algorithms
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Unified Data Integration Bus
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Interactive Exploration of Things as
Web-based Use Case in HTML/
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Setup for http://
ggea sbogt(;fh g(§5glrogdata entries = 140 billion

RDF triples )

v' Hardware: a cluster of 7 servers( shared 10 GBps network
backbone with 10Gbps)

v' Software libraries:
« CQELS Cloud
 Apache Zookeeper 3.4.5-cdh4.2
« Apache Storm 0.9.2
« ElasticSearch 1.5.2
« OpenTSDB 2.0
« HBase 0.98.4.
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How to fit the
software stack '

ALL




Smaller software stack for

__ Smaller code
Use less memory

— Smaller data size

Data acquisition




Embedded CQELS engine

= Current attempt
= Code foot print : 4MB-8MB

= Data size : 4-8 million RDF triples

= Memory foot print : 4MB-64MB

= Supporting OSs : Android, embedded Linuxes
= Hardware : RaspberyPIl, BeagleBone, Intel

Galileo, Android phones, Tablets, etc

= There are plenty room for making it smaller, faster and
more scalable!!!

s
’



Conclusion & Implementation plan

= New attractive but efficient extension to CQELS-QL: CQELS-CEP
€ Path Navigation through the RDF graph/Stream

€ Support RDFS reasoning

€ Support SEQ for CEP

» |Implementation
€ New features will be available in next release of CQELS

€ Visual Query Editor for CQELS-CEP

€ Open Source in LGPL license




