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Goals and Motivation

* Knowledge Graphs are used...

* ...In companies and organizations
— collect and organize knowledge in the company
— link isolated information sources
— make information searchable and findable

-
(e’ =
‘= ; Em:’. .
Adipzabeok - _
P =
[:I ""‘T"ﬂ - :r:i.f:l.h

Masuch, 2014
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Goals and Motivation

* Knowledge Graphs are used...
* ...as (free), public resources
— collect common knowledge
— general purpose, not task specific
— make it easy to build knowledge-intensive applications

WIKIDATA

Cycorp

33
o
select knowledge
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Goals and Motivation
e

* The one knowledge graph you probably know:
— Google’s knowledge graph
— Google also coined the term

nine inch nails Q
All Videos Images News Shaopping Mare Settings Tools
About 23 600 000 results (0,52 seconds:

B A privacy reminder from Google

REMIND ME LATER REVIEW

nine inch nails | the official website
www.nin.com/ v
The official nine inch nails website

Nine Inch Mails Store - Live - Discography - Follow Nlne |nCh Nal'S <

Rock band

Nine Inch Nails - Wikipedia

hitps://en wikipedia org/wiki/Nine_Inch_Nails ~ nin_com
Nine Inch Nails, commonly abbreviated as NIN (stylized as NIM). is an American industrial rock band

from Cleveland, Ohio, founded in 1988. The band consists

Years active: 1988-present Origin: Cleveland, Ohio, U.S Available on
Members: Trent Reznor; Atticus Ross  Labels: Nothing; TVT. Interscope: The Null Cor._

Nine Inch Nails discography - List of Nine Inch Nails band ... - Trent Reznor - Closer O YouTube
& Spotify
Videos Deezer
LLAMASOFT Nine Inch Nails, commonly abbreviated as NIN, is an American industrial

i ’ ? . rock band from Cleveland, Ohio, founded in 1988 The band consists of
| > producer and multi-instrumentalist Trent Reznor, as well as English
musician Atticus Ross. Wikipedia

Origin: Cleveland, Ohio, United States (1988)

Members: Trent Raznar, Atticus Ross, Eric Avery, Robin Finck, MORE

Nine Inch Nails — Nine Inch Nails - Nine Inch Nails - > Genres: Industrial rock, Industrial music, Alternative rock, Electronic
LESS THAN The Hand That Head Like A Hole rock
Feeds Record labels: Interscope Records, Universal Music Group, MORE
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Organization

* Requirements
— Familiarize yourself with a particular knowledge graph
and present it in the seminar
— Write a seminar paper

— Review others’ seminar papers

* itis a good idea to also read the main papers
for the topics you review

* First step

— Pick a knowledge graph
— If not done yet, send a ranked list to Ms. Bianca Lermer
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Organization
e

* We will use a process called “peer review”
— widely used (and discussed) in science
— you will review your fellow students’ seminar papers

* Timeline
— Prepare a draft until April 7t
— You will get two seminar papers to review
— Submit your reviews until April 21t
* Seminar (i.e. ,presentations, discussions)
— April 29, May 6t/13t/20t, 13.45-17.00, room A3.01
— Participate actively

* Final seminar paper submission: June 30t
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Preparing Your Seminar Paper
e

* Read the original paper

— get the idea, read works on relevant foundations
* Read follow up papers about the topic

— what newer developments have there been?
* Find papers citing the original paper

— who says what about it?

— who uses it, and for which purposes?

* Anything else you want to discuss

* Key takeaway:
— you are not done after reading the original paper
— use further literature!
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Preparing a Review
-

 1strule: be constructive!

*  What you should point at
— can you follow easily? is there information missing at any point?
— are all claims well supported?
— do you have any questions not answered?
— aspects underrepresented

*  What you should not do
— provide general criticism (“don’t like the paper”)
— correct every spelling mistake
— rewrite the seminar paper
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Preparing the Presentation
S

* You don't have to start at zero
— vyour fellow students are also familiar with knowledge graphs
* Focus on key aspects
— what is special about the graph you present?
— what are the novel ideas?
* Be illustrative
— use examples
— show examples of actual data, if available
* Be entertaining
— it's (partly) up to you whether we are having fun here ;-)
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Topic Overview
-

* Sources for general purpose knowledge graphs:
— Manual curation
— Semi-structured knowledge, such as Wikipedia
— Unstructured text or web page collections
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Manual Curation

* Cyc
* Encyclopedic collection of knowledge

— Started by Douglas Lenat in 1984

— Estimation: 350 person years and 250,000 rules
should do the job
of collecting the essence of the world’s knowledge

* Today

— a knowledge graph with 21M facts,
various modules

— estimated development cost: 120M$
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Manual Curation

* Freebase
— Collaborative editing — I: b "
— Schema not fixed ‘ ree ase

* Today
— Acquired by Google in 2010
— Powered first version of Google’'s Knowledge Graph
— Shut down in 2016
— Partly lives on in Wikidata (see in a minute)
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Manual Curation
e

*  Wikidata
— launched 2012
— Goal: centralize data from Wikipedia languages
— Collaborative

— Imports other datasets WI KI DATA

* Present
— One of the largest public knowledge graphs
— Includes rich provenance information
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Creation from Wikipedia

* The 2010s
— DBpedia: launched 2007
— YAGQO: launched 2008
* Harvesting structured parts of Wikipedia, e.g.,
— infoboxes
— categories

— geographic coordinates

* Present Xalect knowledge
— two of the most used knowledge graphs
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Creation from Wikipedia

* BabelNet
— started in 2012
— collects definitions in various languages
— also integrates other linguistic sources and dictionaries

coffee = RSETZ ~ SUCHEN

BabelNet 13 PREFERENZEN
English ‘.‘&» a ‘) et ‘_ G , [ Greek | ; Hebrew Y Hingi ‘,- alian
L
1] R

@ coffee - m- java - m- joe - - coffee plant - - cup of joe «

A beverage consisting of an infusion of ground coffee beans =)

NETZWERK ERFORSCHEN
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Creation from Wikipedia
e

* ConceptNet
— uses multiple sources (e.g., Wiktionary, DBpedia, dictionaries)
— multiple languages
— linguistic frames (related to, caused by, requires ...)
— used for training word sense embeddings (similar to word2vec)

a knowledge Documentation FAQ Chat Blog

An English term in ConceptNet 5.6

Sources: Open Mind Common Sense contributors, DBPedia 2015, JMDict 1.07, Verbosity players, German Wiktionary, English Wiktionary, French Wiktionary, and Open Multilingual wordNet
View this term in the API

Synonyms Related terms Causes of knowledge Things that require knowledge
B znanje B learn B learning B answering questions

a FLyy B acknowledge B remembering B checking vital signs
mcognition (n) ﬂdriver ulistening to the radio utest\’ng the car

B /Yy @ confess @ memorising @ weeding the garden

B kennis B london B study B debating politics

B /Ly 3 znanje ™ @ studying B designing software
8. B science B analysing something B discovering the truth

ja AE ) ﬂ data ﬂ discovering the truth ﬂ doing a crossword puzzle
i A ) B route @ expressing information B expressing information
(. PP B erudition @ finding information @ fix a computer

B conocendia B test ﬂgoing. to school B giving a clue

ja 2 (n) @ archaisch @ knowing how the stock market performed @ handling proposals

ia =54 (n) B information o ﬂ having an examination

2/18/19
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Creation from Unstructured Text / Web Sources

* NELL
— a system running at CMU ever since January 2010
— started with a few facts and patterns
— learns to extract facts from the Web by
* ...applying the patterns it knows
* ...generalizing facts to new patterns
— new updates provided every other day
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Creation from Unstructured Text / Web Sources

* DeepDive
— created at Stanford University
— technology for learning facts from unstructured sources
* combines NLP, machine learning, logical inference
— used in various domains

disease phenome disease genome
Human Disease Network ! Disease Gene Network
AR
(HDN) -~ (DGN)

T-cell lymphoblastic leukemia BRCA1
Charm[-Ma.mh Hioe Papillary sefous carcinoma HEXB

LMNA
Jpo.phy BACA2 =

; i . Prosiate gancer
Chestc a'“.ap'eg‘a " shasic paraplegia syndrome CDH1 BSCL2
VAPB
Ovarian gancer GARS
4 dli GARS
Amyotrophic lateral .:sis Sﬂ“' Lot
HEXB
Spinal r. arophy L
KRAS AR
Androgen insensitivity o s T,
Prostate cancer ATM
ne: POSP: BRCA2
MSHD BAIPT
Pancre
PIK3CA
b Wilimig thmar KRAS SACAL
Wl Br oo e P53 RADSAL
Ovarian cancer Spinal atrophy P53
ancrealic canger 5 nh‘ MasIR
rou n iseas MADILY
@ e e e
Ticel tympl ”“.D“ L
AP PIK3CA
Ci colrMa.mh di
Ataxia-telangiectasia CHEK? CDH1T MSH2
Amyotmphi.ra] sclerosis
Silver spasic p‘!egm syndrome G
Spasiic a:‘a;apl gi Lacsz|
Fane: emiz Ll
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Creation from Unstructured Text / Web Sources

* ReVerb / KnowltAll
— NELL works with closed information extraction
— ReVerb: open information extraction
— No fixed schema
— More flexible, but also more challenging

s >
C_NP_ D C_ VPO
NP D ] NP PP
[ Ruth Gabriel ] C_NP_ C PP D in NP>
m
C NP D C NP D
m and | m Ana Maria
Bueno
Bast, 2013
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Creation from Unstructured Text / Web Sources
e

W Microsoft

* Probase
— a taxonomic knowledge graph .m
— built by Microsoft Research .
— used in Bing Web search Food
— learned from a huge Web corpus [
* WebIsA(LOD)

' Fruit
— open variant of Probase rui

— built at DWS group, University of Mannheim
* Both contain

— millions of facts

— probabilities or trust scores

2/18/19 Heiko Paulheim
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Creation from Unstructured Text / Web Sources

* KnowledgeVault
— created at Google

: Google Al

— next generation of Google's KG
— various sources:
* text and HTML sources
* HTML tables
* annotations (schema.org etc.)
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Creation from Unstructured Text / Web Sources

- DIADEM

— explores the DeepWeb
* i.e., non-crawlable Web behind interfaces
— reverse engineering knowledge bases

(RMLASON)

Product
provider

Single agency
Few arcribures

. Domain database
il
‘f"g' 1&% Whole Domain
IR EARI AN Single schema
Rich attributes
& anin,
integration

T

g vYVYVvy

.

- T
Other H
Provider .
H
Orthe 2
Provid Othe
Provid

Furche, 2012
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The Choice is Yours...
e

* compile a ranked list (at least three topics)

* send to Bianca Lermer by Wednesday eob
— email: lermer@informatik.uni-mannheim.de

* you'll be assigned a topic by the end of the week
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Questions?

2/18/19 Heiko Paulheim




	Folie 1
	3. Project Outline and Organization
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24

