








 RDF Parser Query Processor Sequencer
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two noticeable properties

<debs#ObservationGroup_0> <I40#observedCycle> <debs#Cycle_0> .
<debs#Cycle_0> <rdf#type> <I40#Cycle> .
<debs#Cycle_0> <IotCore#valueLiteral> "13"^^<XML#int> .



<debs#ObservationGroup_0> <rdf#type> <I40#MoldingMachineObservationGroup> .
<debs#ObservationGroup_0> <ssn#observationResultTime> <debs#Timestamp_0> .
<debs#ObservationGroup_0> <I40#machine> <Metadata#Machine_59> .
<debs#ObservationGroup_0> <I40#observedCycle> <debs#Cycle_0> .
<debs#Cycle_0> <rdf#type> <I40#Cycle> .
<debs#Cycle_0> <IotCore#valueLiteral> "13"^^<XML#int> .
<debs#Timestamp_0> <rdf#type> <IotCore#Timestamp> .
<debs#Timestamp_0> <IotCore#valueLiteral> "2017-01-01T01:00:01+01:00"^^<XML#dateTime> .
<debs#ObservationGroup_0> <I40#contains> <debs#Observation_0> .
<debs#Observation_0> <rdf#type> <I40#MoldingMachineObservation> .
<debs#Observation_0> <ssn#observationResult> <debs#Output_0> .
<debs#Observation_0> <ssn#observedProperty> <Metadata#_59_4> .
<debs#Output_0> <rdf#type> <ssn#SensorOutput> .
<debs#Output_0> <ssn#hasValue> <debs#Value_0> .
<debs#Value_0> <rdf#type> <I40#NumberValue> .
<debs#Value_0> <IotCore#valueLiteral> "9433.11"^^<XML#double> .
…

Very simple, easy to parse line-by-line

 These features allow us to understand RDF streams 
without manipulating conventional complex graph structures



Total processing 
time(s)

Ratio relative to 
line-by-line parser

Jena SPARQL 234 13.2
Jena RDF API 131 7.4

Java Pattern Matcher 56 3.1
Line-by-line Parser (ours) 17 1

The best performance,  dedicated solution
It’s thought to be approve for the sensor event stream

The Jena-based methods 
take longer than

others because of its 
generality
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 Anomalies found simultaneously

New 
Event

Event 
Window

Abnormal 
Events

Finding 
Clusters

Machine_1

Finding 
Clusters

Latest W 
events

Training  
Markov 
ChainK 

clusters

Finding 
AnomalyFinding 

Anomaly
Finding 

Anomaly
N transition
probability

Sensor_1
Finding 
Clusters

Stage 1 Stage 2 Stage 3



 The parameter W is the main factor for our system performance

 Cluster calculation entails tremendous overhead unless the number of elements are 
not sufficiently small
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*Haizhou Wang and Mingzhou Song. 2011. Ckmeans. 1d. dp: optimal k-means clustering in one dimension by dynamic 
programming. The R journal 3, 2 (2011), 29.
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 (1) Calculating distance of previously assigned cluster
 (2) Calculating distance of two nearest clusters from previously clusters
 (3) Calculating distance of clusters in a direction with a small distance in (2)
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assign a sequence number keep track manage them

 To improve 
run concurrently
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task parallelism 

data parallel processing
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k:centroids, n: values, i: repetitions





Thank you!!
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