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W H A T  I S  
K N O W L E D G E  G R A P H

A graph of data intended to accumulate

and convey knowledge of the real world, 

whose nodes represent entities of

interest and whose edges represent

relations between these entities (Aidan 

Hogan.et.al, . Knowledge Graphs. ACM 

Comput. Survey
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T Y P E O F K N O W L E D G E  G R A P H S

• Published online

• Example: DBpedia , Wikidata

Open 

knowledge

graphs

• Private

• Example: web search, 

commerce

Enterprise

knowledge

graphs



T H I N G S  N O T  S T R I N G S



<div vocab="https://schema.org/" typeof="Recipe">
<span property="name">Mom's World Famous Banana Bread</span>
By <span property="author">John Smith</span>,
<meta property="datePublished" content="2009-05-08">May 8, 2009
<img property="image" src="bananabread.jpg"
alt="Banana bread on a plate" />

<span property="description">This classic banana bread recipe comes
from my mom -- the walnuts add a nice texture and flavor to the banana
bread.</span>

Prep Time: <meta property="prepTime" content="PT15M">15 minutes
Cook time: <meta property="cookTime" content="PT1H">1 hour
Yield: <span property="recipeYield">1 loaf</span>
Tags: <link property="suitableForDiet" href="https://schema.org/LowFatDiet" />Low Fat

<div property="nutrition" typeof="NutritionInformation">
Nutrition facts:
<span property="calories">240 calories</span>,
<span property="fatContent">9 grams fat</span>

</div>

https://schema.org/Recipe



Nur Aini is driving a jaguar

<i>Nur Aini </i> is driving a <b> jaguar </b>



N U R  A I N I I S  D R I V I N G  A  J A G U A R

What is nur aini ?

Jaguar ?? Type of car or animal ?



J A G U A R  I S

Polysemy 

Synonym



J A G U A R  I S  . . . . . .

jaguar

car

is a

entity

class





COVID-19 Taxonomy Graph (Mark Needham)



C O R O N A  V I R U S  C O M P A R A S I O N

Vir. 1 Vir. 2 label cn pa tn
Min

Triang.
Max

Triang.
Min

Coeff.
Max

Coeff.
sp sl

Tiruvirus Snaturtovirus 0 0 2 3 0 0 0 0 1 0

Equine torovirus Bafinivirus 0 0 12 8 1 2 0.133333 1 0 0

Mesoniviridae Arteriviridae 0 1 32 11 1 2 0.035714 0.333333 0 0

Rc-o319 SARS-CoV-2 0 1 1 1 0 0 0 0 1 1

Cavally virus Alphamesonivirus 5 0 0 2 3 0 1 0 1 0 0

Kigiartevirus Deltaarterivirus 0 0 6 5 0 0 0 0 1 0

Wigeon coronavirus 
HKU20

Andecovirus 1 0 2 3 0 0 0 0 1 1

Fathead minnow 
nidovirus 1

Pimfabavirus 1 1 4 3 1 1 1 1 1 1

Fathead minnow 
nidovirus 1

Bafinivirus 1 1 12 7 1 2 0.133333 1 1 1

Night heron coronavirus 
HKU19

Herdecovirus 1 0 2 3 0 0 0 0 1 1

Rahmat Hidayat (1), Fikri Baharuddin (2), Nur Aini 

Rakhmawati (3)

https://github.com/rhdayat/taxonomy-covid



L I N K E D  D A T A

Web of Data

Core of semantic web

Multiple sources

Publishing and consuming of 
semantic web





4  P R I N C I P L E S  O F  L I N K E D  D A T A

Use URIs as names for 
things

1

Use HTTP URIs so that 
people can look up 
those names.

2

When someone looks 
up a URI, provide 
useful information, 
using the standards 
(RDF*, SPARQL)

3

Include links to other 
URIs. so that they can 
discover more things.

4



L I N K E D  D A T A  
T E C H N O L O G I E S  

RDF

SPARQL 

HTTP 

URI



L I N K E D  O P E N  
D A T A  C L O U D







Linked open data halal



Linked Open Data Halal (2015 
– Now)

• Collect halal-certified products
around the world

• Machine readable data --> RDF

• Halal food vocabulary

• More datasets

• Search engine

• API

• Data integration



Open Food facts





Linked Open Data Halal Vocabulary







L I N K  P R E D I C T I O N  
I N  F O O D  

P R O D U C T S

Graph embedding

Graph algorithm

Machine Learning / 
Deep learning



G R A P H  E M B E D D I N G



 Semi supervised

(Cohen, 2018)



N O D E 2 V E C

 Learns low-dimensional representations for nodes in a graph by optimizing a 

neighborhood preserving objective

 Breadth-first sampling + Depth-first sampling



N O D E 2 V E C

Breadth-first Sampling dan Depth-first 
Sampling (Grover and Leskovec, 2016)







Linked Entities

Owl:sameAS

The same 
entity

Rdfs:seeAlso

Related
entity







R D F 2 V E C

https://visualisasirdf2vec.herokuapp.com/ 



G R A P H  A L G O R I T H M

 Page Rank

 Node Similarity













 Etc ....













https://intip.in/visualisasinode2vec
https://intip.in/visualisasirdf2vec

https://intip.in/visualisasinode2vec
https://intip.in/visualisasirdf2vec




T H A N K  Y O U  !  
A L H A M D U L I L L A H






