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Streaming Data

• Continuous Processing


• Querying


• Machine Learning


• Reactive Processing


• Complex Event Recognition


• Anomaly Detection
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Linked Data

• Linked Data are structured 
data which is interlinked with 
other data so it becomes more 
valuable through semantic 
queries.



Data Semantics
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Outline

• Projects


• Processing


• Systems & Languages


• Benchmarking
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Stream Reasoning Projects



Ontologies for Stream 
Reasoning

• We surveys the knowledge 
representation efforts in the 
aforementioned projects and 
more


• we identified 10 ontologies 
and we study their 
organisation


• finding and best practices 
observation are currently 
under review



Three Perspectives



FAIR Principles

• FINDABLE


• ACCESSIBLE


• INTEROPERABLE


• REUSABLE



Analysis

• A community efforts for 
finding streams and making 
them Accessible


• A question for us: what is 
preventing people to make 
their stream available?


• Relates to decentralisation 
initiative, cf SOLID.



Cataloging Web Streams

• SR projects assumed that KR 
languages like OWL/RDFS 
were enough


• Recent years have shown lots 
of interesting results on 
temporal logics for stream 
reasoning


• We still lack a dedicated KR 
methodology
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Three Perspectives



10k ft View



Analysis

• Ontologies distribute the 
modelling complexity across 
different temporal levels


• The goal is facilitate the 
alignment with applications


• What KR Method do they use?



Three Perspectives



1k ft View



Analysis

• Ontologies keep their kernel 
small 


• This is because the the further 
away from the kernel, the 
more static the data.


• What KR method did they 
use?



Representing Ephemeral 
Knowledge

• SR projects assumed that KR 
languages like OWL/RDFS 
were enough


• Recent years have shown lots 
of interesting results on 
temporal logics for stream 
reasoning


• We still lack a dedicated KR 
methodology
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RSP Systems & Languages

time
(2010) (2011) (2016) (2017)(2012)

EP-SPARQL
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INSTANS

(2020)
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(2018)

JSS-RDF

(2019)
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Strider
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RSP-QL

(2014)(2013) (2015)

Citybench

YABench

LSBench

SRBench

CSRBench



A library for RSP fast 
prototyping


based on RSP-QL



A New Architecture

Continuous Program

RSP-QL


SDS

Operators

R2R
S2R

R2S

Execution 
Semantics

Engine

Tick

Time (Scope)

Report

Content

Continuous Query

Syntax

WEB

WebStream

Publisher

Distribution

Abstractions

IO

DataStreamTimeVarying<O> Result (Binding)

Task

Protocols

Serialisation

Deserialisation



Time-
Varying<Collection<Graph>

Relation-To-Relation<Graph,Graph>

e.g., Union, Difference, Last

Stream<Graph> Stream<O>

Time-Varying<Collection<Binding>

Relation-To-Relation<Graph,Binding>

e.g., Triple Pattern Matching

Stream-to-
Relation<Graph,Graph>

e.g, C-SPARQL Window 

Op

Relation-to-Stream<Binding,O>

R|D|I Stream + SPARQL e.g.,  
• Construct O=Graph,  
• Select O=Binding 
• ASK O=Boolean 

O: Map(I i)

Relation-To-Relation<Binding,Binding>

e.g., SPARQL Algebra

RSP4J Internals



Time-Varying<Collection<W>

Stream<I> Stream<O>

Time-Varying<Collection<R>

Relation-To-Relation<W,W>

Stream-to-
Relation<Graph,Graph>

e.g, C-SPARQL Window 

Op
Relation-to-Stream<R,O>

O: Map(I i)

Relation-To-Relation<R,R>

Are Generic

Relation-To-Relation<W,R>

POLYFLOW
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Polystreaming Systems

Integrated Continuous Query Processor

Clients Visualisations Apps

Stream Processing Framework

Graph  
View

Relational  
View

Document  
View



Additional Progress

• More Window Operators: 
including Data-Driven Window


• C/Python Bindings for better 
data science applications


• Reactive Flow using more 
modern APIs.



Summary

• We need a community efforts 
on cataloging


• Lack of KR methods for 
Stream Reasoning 


• RSP4J++


• in C++


• Beyond Graphs: POLYFLOW



Questions?
I Am Hiring!


