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Section 1

Fundamentals
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Fundamentals

Knowledge Representation

Barack Obama and Michelle are married since 1992. Obama was born at
Kapiolani Medical Center for Women and Children in Honolulu. Obama was
rumored to be born in Kenya. But, Obama was born in Hawaii.
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Fundamentals

Knowledge Representation

Barack Obama and Michelle are married since 1992. Obama was born at
Kapiolani Medical Center for Women and Children in Honolulu. Obama was
rumored to be born in Kenya. But, Obama was born in Hawaii.
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Fundamentals

Resource Description Framework (RDF)

Alice

is interested in

The Mona Lisa

Person 14 July 1990

Ihttps://www.w3.org/TR/rdf11-primer/
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Fundamentals

De jon Framework (RDF)

Leonardo Da Vinci

Alice hitpi//dbpedia.or/resource!

http/iexample.org/alicefime Leonardo_da Vinci

determs:title
“Mona Lisa”

The Mona Lisa
hitp:/Awwwe wikidata org/entity/Q12418

La Joconde a Washington
hitp:/fdata.europeana.eufitem/04802/243FA

Person "1990-07-04"*"xsd:date B618938F4117025F 1 7TABBB13C5FIAA4DE19
foaf:Person

’https://www.w3.org/TR/rdf11-primer/
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Fundamentals

ption Framework (RDF)

Leonardo Da Vinci

i http:f/dbpedia.org/resource/
Alice Leonarda_da_Vinci

hitp:/fexample.org/alicefme

foaf:topic_interest dcterms:title

“Mona Lisa”

The Mona Lisa

ttp=//arww. wikidata.org/entity/Q12418

La Joconde a Washington
http:/data.europeana.eu/item/04802/243FA

Person ""1990-07-04"""xsd:date 8618936F41 17025F17ABB813C5FIAA4DE19
foaf.Person

<http://example.org/bob#me > <http://www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://xmlns.com/foaf/0.1/Person> .
<http://example.org/bob#me > <http://xmlns.com/foaf/0.1/knows> <http://example.org/alice#me> .
<http://example.org/bob#me> < http://schema.org/birthDate> "1990-07-04""" <http://www.w3.org/2001/XMLSchema#date> .
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Fundamentals

Usage of RDF: Fact Checking

——————— >Facts missing in DBpedia
Democratic_Party —>Facts present in DBpedia

_(United_States)

Barack_Obama = )--------=--mmmmsmmsmsmomomoooeoo oo United_States

alumni




Fundamentals
Linked Data
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Fundamentals
Linked Data
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Section 2

Introduction
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Introduction

Lot of Data

40 ZETTABYTES

of data will be created by
increase of 300
times from 2005

6 BILLION
D PEOPLE

have cell

phones.

‘WORLD POPULATION: BLION

The New York Stock Exchange
captures

1718 OF TRADE
INFORMATION
during each trading ses

£e

g Velocity

ANALYSIS OF
STREAMING DATA

By 2016, itis prjected
there willbe

18.9 BILLION
NETWORK
CONNECTIONS

It's estimated that

2.5 QUINTILLION BYTES

of data are created each day

Mast companies in the

o US. have at least

100 TERABYTES

of data stored

Moder cars have close to
100 SENSORS

that monitor tems such as
fuel level and tire pressure

e R

Sourcess ke Gt st

Shttp://wuw. i

DIC

The

8y2015
4.4 MILLION ITJOBS

will be created globally to support big data,

with 1.9 millon in the United States.

bmbigdatahub.com/infographic/four-vs-big-data

I; CT OVERVIE

As of 2011, the global size of 8y 2014,

data i heatcare was there il
estimated to be \}/

] Variety S

DIFFERENT
FORMS OF DATA

its anticipated
be

Qoo 3 G

Poor data quality costs the US

don'ttrust the information
they use to make decisions.

Veracity

UNCERTAINTY
OF DATA

in one survey were unsure of
bow much of thei data was.
inaccurate
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Introduction

A Lot of Tools

The Datafloq Open Source Landscape 2.0
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Introduction

One Question

Which tool(s) should | use

for my use case?
WHEN? | WHERE?
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Introduction

Many Questions

e Which tool(s) should | use for my
use case?

@ Which key performance indicators
are relevant? WHAT? WHO?

e How do existing solutions perform ]
w.r.t. relevant indicators?

@ Where are the current bottlenecks? WHEN? WHERE?

o Which steps of the data lifecycle are
critical?

MICHAEL )ER (DICE) PROJECT OVERVIEW 17/01/2019



Introduction

HOBBIT

@ Research project from 2015 — 2018
(Horizon 2020, GA No 688227)

e Focus on Big Linked Data

o Cover the business-critical steps of
the Linked Data lifecycle

o Used by a growing number of
companies

@ Mature and maturing technologies

MicHAEL R R (DICE)

PROJECT OVERVIEW

Revision/
Authoring 1
Linked Data
Storage/ .
Querying Lifecycle
Extraction Evolution/
Repair
Search/
Explore ‘J

17/01/2019



Introduction

Aims

@ Gathered real requirements
e Focussed on industrial requirements
o Gathered relevant performance indicators
o Gathered relevant performance thresholds

®
@
‘/" ’ ‘ o Gathered real datasets
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Introduction

Aims

@ Gathered real requirements
e Focussed on industrial requirements
o Gathered relevant performance indicators
o Gathered relevant performance thresholds

®
@
‘/" ’ ‘ o Gathered real datasets

\ L By \///______ , @ Developed benchmarks based on real data
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Introduction

Aims

@ Gathered real requirements

e Focussed on industrial requirements
o Gathered relevant performance indicators
ll' ® o Gathered relevant performance thresholds
, ‘ o Gathered real datasets

\ \: 28 @ Developed benchmarks based on real data
), I @ Provided universal benchmarking platform

e
\/ 1 o Comparable results
o Hosted as a free-to-use online instance
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Introduction

Aims

MICHAEL R¢

R (DICE)

@ Gathered real requirements

e Focussed on industrial requirements

o Gathered relevant performance indicators
o Gathered relevant performance thresholds
o Gathered real datasets

@ Developed benchmarks based on real data

@ Provided universal benchmarking platform
o Comparable results
o Hosted as a free-to-use online instance
@ Periodic benchmarking challenges and
reporting
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Introduction

Aims

MicHAEL RODER (DICE)

@ Gathered real requirements

e Focussed on industrial requirements

o Gathered relevant performance indicators
o Gathered relevant performance thresholds
o Gathered real datasets

@ Developed benchmarks based on real data

@ Provided universal benchmarking platform

o Comparable results
o Hosted as a free-to-use online instance
@ Periodic benchmarking challenges and
reporting

@ Created an association (Special Group 7 of
Task Force 6)

PROJECT OVERVIEW 17/01/2019



Overview

Architecture

/" Data Collection

Industry
data

Measure Collection

MicHAEL RODER (DICE)

N

\

Participants/Community

Benchmark Creation

y Challenges

Solution 1

HOBBIT
Platform

Solution 2

Solution k

Reports

Y




Section 3

Project Highlights
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Project Hzghlzghts

HOBBIT plat,
Evaluation  |«--------ooooean Benchmark | Raia User
Module Controller p ry Management
I { A“ =
Task Data ATl Front End
—1 & t G t Controller
Eval. Storage enerator enerator
Benchmarked System Analysis
Storage

data flow
----------------- ~ creates component

@ Scalable open-source benchmarking platform
e Local, distributed and remote (AWS) deployment
e First FAIR platform for benchmarking Big Linked Data in a holistic manner

MicHAEL RODER (DICE)




Project Highlights

Project Highlights

Experiment Details

Experiment ID
© Experiment

Benchmark

5 mimicking algorithms -
52 benchmarks o

© Logs

2004 systems J—

14 challenges o

DEBS GC 2017 and 2018

3004 users

13K+ experiments bt o s sh SELECT PR s

R (DICE)

Back

1536947852412

ODIN Benchmark Version 2

Apache Jena Fuseki 3.6.0




Overview and Highlights

ODIN & Bengal

Sub Graph Generation

Star Graph

RDF Graph

Bengal
dataset

Hybrid Graph Sub RDF Graph sentences
A
Summary Graph

document size
range (dmin, dmax)

Paraphrasing
module

i
' l
' 1
' 1
! 1
! 1
H 1
! 1
' Ll

+ ! Star Graph . N
i : : !
! module f

= path Greph >

! 1
+ ! .
H 1
' l
H 1
! ll
H 1
! 1
' ll
! 1
! 1

21 systems benchmarked

2 challenges organized

2 mimicking algorithms (BENGAL and TWIG)
Integration with GERBIL

MicHAEL RODER (DICE)



Overview and Highlights

Linking

Test Case
Generation
Parameters

l

7 systems benchmarked
2 challenges (2x OAEI)
Collaboration with OAEI

RADON
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Overview and Highlights

Storage and Versioning

9 systems benchmarked
3 challenges organized
Improvement of world’s most scalable triple store

(DICE) ProJECT OVER



Overview and Highlights

Question Answering

Which mountains
are higher than
the Nanga Parbat?|

p—

|

PREFIX dbo: <http://dbpedia.org/ontology/>
PREFIX res: <http://dbpedia.org/resource/>

| 7uri a dbo:Mountain .

FILTER (72 > 7el) .

Eight mountains
are higher than
the Nanga Parbat:
Mount Everest,

SELECT DISTINCT 7uri WHERE {

res:Nanga_Parbat dbo:elevation 7el
7uri dbo:elevation 7e2 .

-

resource:Nanga_Parbat a Afpedia:Mountas
Tesourcn Nimnge_Parber dadintalevacion '5126" .
resource :K2 a-dbpediatiountain .

resource:K2 dbpediaselevation ‘611"

resource Annapurna a dbpediaiMountain

resource: Annapurna dbpedia: slevation '8091"
resource :Hotm_Evere stya dbped:
resource :Mount_Everest dbpedi
resource:Ansterdan a dbpedia:

Hountain .
evation '8848"

Makalu, K2,

<http://dbpedia.org/resource/Mount_Everest>
<http://dbpedia.org/resource/Makalu>
<http://dbpedia.org/resource/K2>

ity
resource:Ansterdan dbpediazelevation '2' .

|

7 systems benchmarked
3 challenges organized

More realistic benchmarks unveiled current systems’ drawbacks

(DICE)



Overview and Highlights

Challenges

ISWC /-
LA 20718 A

— DEBS2018

14 challenges over 8 benchmarks organized (ESWC, ISWC and DEBS)
77 systems benchmarked overall
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Work Packages and Highlights

Community

1T . Y

Association created as Special Group 7 of Task Force 6 of BDVA
300 members in industry-focused contact list

Participation in 40+ events with 10K+ participants

European focus with members from outside Europe

MicHAEL RODER (DICE) PROJECT OVERVIEW
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Section 4

Benchmarking Machine Learning
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Benchmarking Machine Learning

SML Benchmark vl for DEBS GC 2017

@ The task: find anomalies in molding machine sensor data to predict
maintenance intervals (predictive maintenance).

@ Mimicking algorithm based on real data

@ Data was streamed as in the real world

o Participants had to use Markov Models to identify anomalies
@ 14 Participants, 7 made it into the last round

PROJECT OVERVIEW 17/01/2019



Benchmarking Machine Learning

SML Benchmark vl DEBS GC 2017

Delay
2.5
2
5 15
=
o
]
21
0.5
0
1 2 Y 3
Test Run \
\ Delay
\
\
\ 0.07
\ 0.066664
\ 0.064232
" 0.06
\ o 005 0.048043624
\ E 004 o.o’.ﬁ__,‘____o_.vs
N 5 .
S 003
Y 002
001
0
1 2 3
Test Run
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Benchmarking Machine Learning

SML Benchmark v2 for DEBS GC 2018

@ The task: predictions about ship routes based on AlS data
o Spatio-temporal streaming data
o Predictions for vessels' destinations and arrival times
L e |




Benchmarking Machine Learning

SML Benchmark v2 for DEBS GC 2018

Team Earlyness rate | A | Working time (sec) | B | Total Q1
University of Iasi 0.685 1 99 2 1.25
University of Illinois 0.672 2 86 1 1.75
Jean Monnet University 0.668 3 149 5 3.5
Chungnam National University 0.653 4 102 3 3.75
University of Iasi (2nd) 0.647 5 157 6 5.25
Israel Institute of Technology 0.5 6 129 4 5.5
Dresden University of Technology - - - - -
Insight Centre - - - - -
University of Carthage - - - - -

PROJECT OV s 17/01/2019



Benchmarking Machine Learning

SML Benchmark v2 for DEBS GC 2018

Team Mean Absolute | A | Working time | B | Total Q2
Error (min.) (sec)

University of Iasi 959.839 1 100 2 1.25
Jean Monnet University 1099 2 145 4 2.5
Chungnam National University 1251.15 3 100 2 2.75
Israel Institute of Technology 1493.18 4 133 3 3.75
University of Illinois 5425.53 5 86 1 4.75
University of Iasi (2nd) 1705.35 6 164 5 5
Dresden University of Technology - - - - -
Insight Centre - - - -
University of Carthage - - - - -

PrROJECT OVERV

17/01/2019




Benchmarking Machine Learning

SML Benchmark v2 for DEBS GC 2018

Team Q1 | Q2 | Total Score
University of ITasi 1.25 | 1.25 2.5
Jean Monnet University 3.5 | 25 6
Chungnam National University 3.75 | 2.75 6.5
University of Illinois 1.75 | 4.75 6.5
Israel Institute of Technology 5.5 | 3.75 9.25
University of Iasi (2nd) 525 | 5 10.25
Dresden University of Technology - - -
Insight Centre - - -
University of Carthage - - -

(DICE) PROJECT OV



Section 5

Future Directions
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Future Directions

e KnowGraphs (Innovative Training Networks (ITN))
4 years, starting in October 2019
15 Early-Stage Researchers (ESRs)
HOBBIT will be used as central benchmarking platform
Further datasets will be integrated (e.g., UICML datasets)
o RAKI (BMWi project)

e 3 years, starting in September 2019

o HOBBIT will be used for evaluation

@ More projects pending

MicHAEL RODER (DICE) PROJECT OVERVIEW 17/01/2019



Future Directions

e KnowGraphs (Innovative Training Networks (ITN))
4 years, starting in October 2019
15 Early-Stage Researchers (ESRs)
HOBBIT will be used as central benchmarking platform
Further datasets will be integrated (e.g., UICML datasets)
o RAKI (BMWi project)
e 3 years, starting in September 2019
o HOBBIT will be used for evaluation
@ More projects pending

— Further development of the HOBBIT platform

o HOBBIT is open for the community! Benchmarks, systems, datasets can be
added

@ Not limited to linked data

MicHAEL RODER (DICE) PROJECT OVERVIEW 17/01/2019



Thank you

HOBBIT offers
@ Scalable benchmarking
o Based on real world data in an
o Extendable,

@ Open source platform

Following the FAIR data principles

http://project-hobbit.eu/
https://dice-research.org/about/
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