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How do we find this?
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https://commons.wikimedia.org/wiki/File:%22Indiae_Orientalis,_Insularumque_Adiacientium_Typus,%22_from_the_Theatrum_Orbis_Terrarum_of_Abraham_Ortelius,_1603_Latin_edition.jpg
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title: "Indiae Orientalis, Insularumque Adiacientium Typus”
book: “Theatrum Orbis Terrarum, Latin edition”
author: Abraham Ortelius  
date:   1603 

comment: "Two fearsome sea monsters
attack a disabled ship off the
shore of America, which is shown
in close proximity to Japan."

position: area coordinates (x
1
,y

1
,x

2
,y

1
)

5. ISE Applications / 5.5 Semantic Annotation

How to Annotate Information Resources

https://commons.wikimedia.org/wiki/File:%22Indiae_Orientalis,_Insularumque_Adiacientium_Typus,%22_from_the_Theatrum_Orbis_Terrarum_of_Abraham_Ortelius,_1603_Latin_edition.jpg
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● Ambiguity of natural language (polysemy)
● Different words/expressions for the same 

concept (synonyms, metaphors, paraphrases,...)
● Implicit (hidden) information
● Context knowledge and experience

5. ISE Applications / 5.5 Semantic Annotation

The Information Retrieval Dilemma Revisited
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5. ISE Applications / 5.5 Semantic Annotation

The Traditional Information Retrieval Process



Information Service Engineering, Prof. Dr. Harald Sack, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & AIFB - Karlsruhe Institute of Technology
9
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5. ISE Applications / 5.5 Semantic Annotation

Semantic Technology Supported Information Retrieval

Requires explicit semantics 
available for the documents
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● Prerequisite:  
Document Annotation with explicit semantics, e.g. semantic entities

● Enables entity-based Information Retrieval
○ Language independent

Example for 
Semantic Annotation

http://scihi.org/abraham-ortelius-theatrum-orbis-terrarum/ 

5. ISE Applications / 5.5 Semantic Annotation

Semantic Technology Supported Information Retrieval

http://scihi.org/abraham-ortelius-theatrum-orbis-terrarum/
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Resources can be described via Metadata

● „Metadata is structured, encoded data that describes the characteristics of 

information bearing entities for the purpose of identification, retrieval, 

evaluation and administration of the described entities.“ (W.R. Durell, 1985)

● We distinguish

○ Structured and unstructured metadata

○ Authoritative and non-authoritative metadata

○ Semantic metadata

5. ISE Applications / 5.5 Semantic Annotation
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Structured Metadata

● Usually consist of Name-Value pairs  (Author = “Abraham Ortelius“)

● Are typed (Author is of type String)

● Semantics (Meaning) of structured data relies on common agreement 

e.g. via standard vocabularies such as Dublin Core

5. ISE Applications / 5.5 Semantic Annotation

https://dublincore.org/
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Unstructured Metadata

● (Mostly) text-based metadata 

● Semantics is determined via natural language explanations 

(not necessarily via agreement) 

● E.g.: description  or content of a resource
resource

unstructured metadata

5. ISE Applications / 5.5 Semantic Annotation

ASIA.
ASIA diuiditur ab Europa Tanai fluuio, & linea ab eius fontibus tracta ad
Granduicum Oceani Septentrionalis Sinum: ab Africa verò, Isthmo, qui est in
ter mare Mediterraneum & Sinum Arabicum: cetera Oceanus & Maria ambiunt.
Hanc veteres multifariàm diuisêre: hodie verò eam in quinque partes, secun-
dùm eius Imperia, quibus administratur, nobis non ineptè diuidi posse videtur.
Cuius prima pars, quae Europae contigua est, & Magno Duci Moscouiae paret,
Mari Glaciali, Obij fluuio, Kytaialacu, & linea inde ducta ad Caspium mare,
Isthmoque qui inter hoc Mare & Pontum Euxinum est, terminabitur. Secunda
erit, quae Magno Chamo Tartarorum Imperatori obedit; cuius fines à Meridie,
sunt Mare Caspium, laxartes fluuius, Imaus mons; ab Ortu & Septentrione
Oceanus: ab Occidente, iam dictum Ducis Moscouiae Regnum. Tertiam par-
tem Ottomannorum prosapia occupat, continetque quidquid terrarum est intra
Pontum Euxinum, Mare Aegaeum, (nunc Archipelagus dictum) Mediterra-
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Authoritative Metadata

● Authoritative Metadata

have been created by a trusted 

(authoritative) source, as e.g.

○ the author of the described resource

○ a trusted expert

5. ISE Applications / 5.5 Semantic Annotation

Wilhelm Busch: Lehrer Lämpel (Max und Moritz, 1865)
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Non-Authoritative Metadata

● Non-Authoritative Metadata

have been created by a more or less 

unreliable source, as e.g.

○ the “users”

○ popular example: 

Collaborative Annotation in 

Social Tagging Systems
www.tagxedo.com/ 

5. ISE Applications / 5.5 Semantic Annotation

http://www.tagxedo.com/
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● The term “annotation” implies to attach data to some other piece of data. It 

establishes a (typed) relation between the annotated data and the annotating 

data.

● The term “annotation” can denote both the process of annotating and the 

result of that process.

● Formal Model:

○ An annotation A is a tuple (a
s
, a

p
, a

o
, a

c
), where 

■ a
s
 is the subject of the annotation (the annotated data), 

■ a
o
 is the object of the annotation (the annotating data), 

■ a
p
 is the predicate (the annotation relation) that defines the type of 

relationship between a
s
 and a

o
, and 

■ a
c
 is the context in which the annotation is made.

5. ISE Applications / 5.5 Semantic Annotation

Semantic Annotation
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● An annotation A is a tuple (a
s
, a

p
, a

o
, a

c
), where 

○ a
s
 is the subject of the annotation (the annotated data), 

○ a
o
 is the object of the annotation (the annotating data), 

○ a
p
 is the predicate (the annotation relation) that defines 

the type of relationship between a
s
 and a

o
, and 

○ a
c
 is the context in which the annotation is made.

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

:9787532717071 dbo:author dbr:Abraham_Ortelius.

5. ISE Applications / 5.5 Semantic Annotation

Semantic Annotation
Formal Model
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PREFIX dbr: <http://dbpedia.org/resource/> .
PREFIX dbo: <http://dbpedia.org/ontology/> .

:9787532717071 dbo:author dbr:Abraham_Ortelius .

5. ISE Applications / 5.5 Semantic Annotation

Semantic Annotation

● An annotation A is a tuple (a
s
, a

p
, a

o
, a

c
), where 

○ a
s
 is the subject of the annotation (the annotated data), 

○ a
o
 is the object of the annotation (the annotating data), 

○ a
p
 is the predicate (the annotation relation) that defines 

the type of relationship between a
s
 and a

o
, and 

○ a
c
 is the context in which the annotation is made.
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PREFIX dbr: <http://dbpedia.org/resource/> .
PREFIX dbo: <http://dbpedia.org/ontology/> .

:9787532717071 dbo:author dbr:Abraham_Ortelius .

5. ISE Applications / 5.5 Semantic Annotation

Semantic Annotation

● An annotation A is a tuple (a
s
, a

p
, a

o
, a

c
), where 

○ a
s
 is the subject of the annotation (the annotated data), 

○ a
o
 is the object of the annotation (the annotating data), 

○ a
p
 is the predicate (the annotation relation) that defines 

the type of relationship between a
s
 and a

o
, and 

○ a
c
 is the context in which the annotation is made.
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PREFIX dbr: <http://dbpedia.org/resource/> .
PREFIX dbo: <http://dbpedia.org/ontology/> .

:9787532717071 dbo:author dbr:Abraham_Ortelius . ● created at Dec 11, 2017
● created by Lysander07
● ...

5. ISE Applications / 5.5 Semantic Annotation

Semantic Annotation

● An annotation A is a tuple (a
s
, a

p
, a

o
, a

c
), where 

○ a
s
 is the subject of the annotation (the annotated data), 

○ a
o
 is the object of the annotation (the annotating data), 

○ a
p
 is the predicate (the annotation relation) that defines 

the type of relationship between a
s
 and a

o
, and 

○ a
c
 is the context in which the annotation is made.
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● The Web Annotation Ontology is a W3C Standard (2017)

○ “...specifies an interoperable framework for creating associations between 

related resources, annotations, using a methodology that conforms to the 

Architecture of the World Wide Web.”

● The Body provides the information which is 
annotating the Target.

5. ISE Applications / 5.5 Semantic Annotation

Web Annotation Ontology
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Abraham Ortelius was a Brabantian cartographer, geographer, and 
cosmographer, conventionally recognized as the creator of the first 
modern atlas, the Theatrum Orbis Terrarum.

anno1 oa:Annotation

dbr:Abraham_Ortelius

oa:hasBody

rdf:type

target1

source.txt

source.txt

oa:hasSource

oa:hasTarget

oa:SpecificResourcerdf:type

selector1

oa:hasSelector oa:TextPositionSelector

rdf:type

1

16

oa:start

oa:end

5. ISE Applications / 5.5 Semantic Annotation

Semantic Annotation 

Abraham Ortelius (1527 - 1598)
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● Ambiguity of natural language (polysemy)
● Different words/expressions for the same 

concept (synonyms, metaphors, paraphrases,...)
● Implicit (hidden) information
● Context knowledge and experience

5. ISE Applications / 5.6 Semantic Search

The Information Retrieval Dilemma Revisited (Again)

How can Knowledge Graphs support IR?
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Text Acquisition Index Creation

Text 
Transformation

User Interaction Ranking

Evaluation

Retrieval 
Process

Indexing 
Process

IndexDocument 
Store

5. ISE Applications / 5.6 Semantic Search

The Information Retrieval Process
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Text Acquisition Index Creation

Text 
Transformation

User Interaction Ranking
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5. ISE Applications / 5.6 Semantic Search

Semantic Technology Supported Information Retrieval
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● Semantic Search is about

○ going beyond documents and queries as bag of words,

○ having a deeper understanding of document contents by 
leveraging world knowledge as structured data,

○ going beyond 10 blue links and providing users with direct 
answers to their (natural language) questions.

5. ISE Applications / 5.6 Semantic Search

Semantic Technology Supported Information Retrieval
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● Prerequisite: Annotation with explicit semantics, e.g. semantic entities

● Enables entity-based Information Retrieval
○ Language independent

● Makes use of underlying Knowledge Base, e.g.
○ content-based similarities among entities
○ content-based relationships between entities

● Interoperable metadata via semantic annotations
○ for content-based description
○ for structural and technical description

● Content-Based Navigation and Result Filtering (Search Facets)

5. ISE Applications / 5.6 Semantic Search

Semantic Technology Supported IR
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Semantic Search vs. Keyword Based Search

● Query String Refinement
enables more precise or more complete search results.

● Cross Referencing
enables to complement search results with additional associated or 
similar information.

● Fuzzy Search
enables the determination of nearby results and results related by 
content.

● Exploratory Search
enables visualization and navigation of the search space.

● Reasoning
enables to complement search results with implicitly given information.

5. ISE Applications / 5.6 Semantic Search
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Ortelius publishes 
first world atlas

On May 22, 1570, 
bookmaking and 
map-making history were 
made. Abraham Ortelius, a 
Flemish book collector and 
engraver published the 
Theatrum Orbis Terrarum 
(Epitome of the Theater of 
the World) — the world’s 
first atlas.
….

Query Processing: Ortelius first Atlas

Named Entity Linking

dbr:Abraham_Ortelius dbr:Atlas

dbr:Abraham_Ortelius

dbr:Atlas

Named
Entity 
Linking

Indexing: Entity-Based Query Matching

● simple entity matching
● similarity-based entity matching
● relationship-based entity matching
● ... 

5. ISE Applications / 5.6 Semantic Search

Entity Based Search
Simple Entity Matching

Entity
Matching
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Mercator's atlas of 
Europe

Gerardus Mercator was 
perhaps the best-known 
mapmaker of all time. 
Rather than undertaking 
expeditions and mapping 
on the ground himself, 
however, he was an 
armchair cartographer.
….

Query Processing: Ortelius first Atlas

Named Entity Linking

dbr:Abraham_Ortelius dbr:Atlas

dbr:Atlas

dbr:Gerardus_Mercator

Named Entity Linking

Indexing: Entity-Based Query Matching

● simple entity matching
● similarity-based entity matching
● relationship-based entity matching
● ... 

5. ISE Applications / 5.6 Semantic Search

Entity Based Search
Similarity-based Entity Matching

Entity
Matching

dbr:Abraham_Ortelius

semantic
similarity

two entities are considered semantically similar, 
● if they share property-value pairs
● if they share properties with similar values
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Mercator's atlas of 
Europe

Gerardus Mercator was 
perhaps the best-known 
mapmaker of all time. 
Rather than undertaking 
expeditions and mapping 
on the ground himself, 
however, he was an 
armchair cartographer.
….

Query Processing: Ortelius first Atlas

Named Entity Linking

dbr:Abraham_Ortelius dbr:Atlas

Indexing: Entity-Based Query Matching

● simple entity matching
● similarity-based entity matching
● relationship-based entity matching
● ... 

5. ISE Applications / 5.6 Semantic Search

Entity Based Search
Relationship-based Entity Matching

Entity
Matching

dbr:Atlas

dbr:Gerardus_Mercator

Named Entity Linking

dbr:Cartographer

dbr:Cartographer
dbr:Abraham_Ortelius

dbo:occupation

dbo:occupation

dbo:occupation
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5. ISE Applications / 5.6 Semantic Search

Factoid Questions

Link to Google search query

https://www.google.com/search?q=when+did+abraham+ortelius+die%3F&sxsrf=ALeKk02dm-pBjYJGznomluSLQOcFeup0WQ%3A1625740534932&ei=9tTmYJikOK2C9u8PgbeAuAc&oq=when+did+abraham+ortelius+die%3F&gs_lcp=Cgdnd3Mtd2l6EAMyBQghEKABMgUIIRCgAToECCMQJzoFCAAQkQI6BAgAEEM6AggAOgUILhCRAjoCCC46BQgAEMsBOgUILhDLAToFCAAQyQM6BwgAEEYQ-wE6BggAEBYQHjoICAAQFhAKEB46CAghEBYQHRAeOgQIIRAKSgQIQRgBUMX2AViRvgJg_r8CaApwAHgAgAFriAHKE5IBBDM2LjKYAQCgAQGqAQdnd3Mtd2l6wAEB&sclient=gws-wiz&ved=0ahUKEwiY99K4o9PxAhUtgf0HHYEbAHcQ4dUDCA4&uact=5
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5. ISE Applications / 5.6 Semantic Search

Factoid Questions

Link to Google search query

https://www.google.com/search?q=what+was+the+profession+of+abraham+ortelius%3F&sxsrf=ALeKk00mKxFpRjzpaImt2289luiYq5vVgA%3A1625740940473&ei=jNbmYJmhHLyN9u8Pouev0AU&oq=what+was+the+profession+of+abraham+ortelius%3F&gs_lcp=Cgdnd3Mtd2l6EAMyBggAEBYQHjoECCMQJzoFCAAQkQI6BAgAEEM6AggAOgcIABCHAhAUOgUIABDLAToHCAAQChDLAToFCC4QywE6AgguOgsILhDHARCvARDLAUoECEEYAVCYW1iwlwFgtZkBaAFwAHgAgAFliAH5FZIBBDQ0LjGYAQCgAQGqAQdnd3Mtd2l6wAEB&sclient=gws-wiz&ved=0ahUKEwiZl4P6pNPxAhW8hv0HHaLzC1oQ4dUDCA4&uact=5
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5. ISE Applications / 5.6 Semantic Search

Factoid Questions

Link to Google search query

https://www.google.com/search?sxsrf=ALeKk02xTAZQQ3zSu19lYhdEZ4gg_zxZBg:1625741119225&q=what+nationality+was+abraham+ortelius%3F&sa=X&ved=2ahUKEwi7j6HPpdPxAhW9hf0HHZeUAqIQ7xYoAHoECAEQMA&biw=2448&bih=1385
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5. ISE Applications / 5.6 Semantic Search

Factoid Questions
Question Answering over Knowledge Graphs

What was the nationality of Abraham Ortelius?

Entity linking

Abraham Ortelius (1527 - 1598)

Which Popes were in office during the lifetime of Abraham Ortelius?
Which Frisian colleague of Ortelius is considered one of the co-founders of cartography?
Which colleague of Ortelius died of kidney stones?
Which places in Antarctica or the Moon are named after pioneers in cartography?
...

SELECT ?uri WHERE 
{
 dbr:Abraham_Ortelius dbo:nationality ?uri.
}
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● Retrieval Problem:

○ You are looking for something specific

i.e. you know what you are looking for.

● How to specify your search request?

○ e.g. for a (specific) book: 

author name, title, etc.

● Often you are using

○ (unique) identifier

○ descriptive metadata
Author: Jules Verne
Title:    From the Earth to the Moon

5. ISE Applications / 5.7 Exploratory Search

The Retrieval Problem
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5. ISE Applications / 5.7 Exploratory Search

The Retrieval Problem
Index Lookup
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● Find another („comparable“) book, 

(that will be of interest for me...)

● Find books of the same or of related topics

● How did the author / the topic develop over time? 

● What else would I like to read?

● ...

5. ISE Applications / 5.7 Exploratory Search

Retrieval vs. Exploration
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Traditional Libraries
enable Exploratory Search

...and intelligent 
recommendations

Carl Spitzweg, The Bookworm, 1850,[public domain] 

https://commons.wikimedia.org/wiki/File:Carl_Spitzweg_021.jpg
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CC BY-NC-SA 2.0 

e.g. via refer.cx WordPress PlugIn at http://scihi.org/ 

5. ISE Applications / 5.7 Exploratory Search

Exploratory Search and Recommendation

http://scihi.org/around-the-world-in-80-days/ 

http://scihi.org/around-the-world-in-80-days/
http://scihi.org/around-the-world-in-80-days/
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● If you cannot find exactly what you were looking for or 

if you cannot exactly phrase your search request, 

then you would be happy at least to find something nearby.

 

● Similarity: 

Discover things and documents similar (but not necessarily related) to 

your original search request.

● Relatedness: 

Discover things or documents that are closely related (but not 

necessarily similar) to your original search request.

5. ISE Applications / 5.7 Exploratory Search

How to Explore the Information Space?
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http://dbpedia.org/resource/From_the_Earth_to_the_Moon 

5. ISE Applications / 5.7 Exploratory Search

Exploratory Search with Linked Data

http://dbpedia.org/page/From_the_Earth_to_the_Moon
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5. ISE Applications / 5.7 Exploratory Search

Relatedness
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5. ISE Applications / 5.7 Exploratory Search

Exploratory Search Strategies
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● Combining similarity 
and relatedness
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Retrieval vs. Exploration
Information Service Engineering - Lecture 6 Putting it All Together - 6.7 Exploratory Search
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● Exploratory Search represents the activities carried out by searchers 

who are either:

○ unfamiliar with the domain of their goal (i.e. need to learn about 
the topic in order to understand how to achieve their goal),

○ unsure about the ways to achieve their goals (either the 
technology or the process),

○ or even unsure about their goals in the first place.

● Recommender Systems seek to predict the preference a user would 

give to an item.

5. ISE Applications / 5.7 Exploratory Search

From Exploration to Recommendation
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● Imagine, you want to read Jules Verne’s “From the Earth to the Moon”, 
but it is currently not available in your library.

● What to do? 

● General Idea to work with:

Retrieve similar books sharing properties & property values with 

“From the Earth to the Moon”.

● Can easily be achieved via SPARQL and as e.g. DBpedia or Wikidata.

5. ISE Applications / 5.7 Exploratory Search

Now, what should I read next?
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SELECT ?book (COUNT(DISTINCT ?o) as ?count) 

WHERE {

  dbr:From_the_Earth_to_the_Moon ?p ?o .

  ?book rdf:type dbo:Book ;

        ?p ?o .

} 

GROUP BY ?book

ORDER BY DESC(?count)

SPARQL query

The actual query is a 
bit more complicated. 
But you will figure it 
out easily … ;-)

5. ISE Applications / 5.7 Exploratory Search

Now, what should I read next?

http://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&qtxt=SELECT+%28SUBSTR%28STR%28SAMPLE%28%3Fa%29%29%2C29%29+as+%3Fauthor%29+%28SUBSTR%28STR%28%3Fb%29%2C29%29+as+%3Fbook%29+%28COUNT%28DISTINCT+%3Fo%29+as+%3Fscore%29+%0D%0AWHERE+%7B%0D%0A+VALUES+%3Fitem+%7Bdbr%3AFrom_the_Earth_to_the_Moon%7D%0D%0A+%7B%0D%0A++%3Fitem+%3Fp+%3Fo+.%0D%0A++%3Fb+rdf%3Atype+dbo%3ABook+%3B%0D%0A+++++%3Fp+%3Fo+%3B%0D%0A+++++dbo%3Aauthor+%3Fa+%0D%0A++FILTER+%28%3Fb+%21%3D+%3Fitem%29.%0D%0A+%7D%0D%0A%7D+GROUP+BY+%3Fb%0D%0AORDER+BY+DESC%28%3Fscore%29&format=text%2Fhtml&CXML_redir_for_subjs=121&CXML_redir_for_hrefs=&timeout=30000&debug=on&run=+Run+Query+
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5. ISE Applications / 5.7 Exploratory Search

Now, what should I read next?
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5. ISE Applications / 5.7 Exploratory Search

Now, what should I read next…?
Link to simple
WikiData SPARQL
Recommender

https://query.wikidata.org/#SELECT%20%3FbookLabel%20%3FauthorLabel%20%28COUNT%28DISTINCT%20%3Fo%29%20as%20%3Fscore%29%20%0AWHERE%20%7B%0A%20%20wd%3AQ53592%20%3Fp%20%3Fo%20FILTER%20%28ISURI%28%3Fo%29%29.%0A%20%20%3Fbook%20wdt%3AP7937%20wd%3AQ8261%20%3B%0A%20%20%20%20%20%20%20%20%3Fp%20%3Fo%20%3B%0A%20%20%20%20%20%20%20%20wdt%3AP50%20%3Fauthor%20FILTER%20%28%3Fbook%20%21%3D%20wd%3AQ53592%29%20.%20%0A%20%20SERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22en%2C%20de%2C%20fr%22%20%7D%0A%7D%20GROUP%20BY%20%3FbookLabel%20%3FauthorLabel%0AORDER%20BY%20DESC%28%3Fscore%29%0ALIMIT%20100
https://query.wikidata.org/#SELECT%20%3FbookLabel%20%3FauthorLabel%20%28COUNT%28DISTINCT%20%3Fo%29%20as%20%3Fscore%29%20%0AWHERE%20%7B%0A%20%20wd%3AQ53592%20%3Fp%20%3Fo%20FILTER%20%28ISURI%28%3Fo%29%29.%0A%20%20%3Fbook%20wdt%3AP7937%20wd%3AQ8261%20%3B%0A%20%20%20%20%20%20%20%20%3Fp%20%3Fo%20%3B%0A%20%20%20%20%20%20%20%20wdt%3AP50%20%3Fauthor%20FILTER%20%28%3Fbook%20%21%3D%20wd%3AQ53592%29%20.%20%0A%20%20SERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22en%2C%20de%2C%20fr%22%20%7D%0A%7D%20GROUP%20BY%20%3FbookLabel%20%3FauthorLabel%0AORDER%20BY%20DESC%28%3Fscore%29%0ALIMIT%20100
https://query.wikidata.org/#SELECT%20%3FbookLabel%20%3FauthorLabel%20%28COUNT%28DISTINCT%20%3Fo%29%20as%20%3Fscore%29%20%0AWHERE%20%7B%0A%20%20wd%3AQ53592%20%3Fp%20%3Fo%20FILTER%20%28ISURI%28%3Fo%29%29.%0A%20%20%3Fbook%20wdt%3AP7937%20wd%3AQ8261%20%3B%0A%20%20%20%20%20%20%20%20%3Fp%20%3Fo%20%3B%0A%20%20%20%20%20%20%20%20wdt%3AP50%20%3Fauthor%20FILTER%20%28%3Fbook%20%21%3D%20wd%3AQ53592%29%20.%20%0A%20%20SERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22en%2C%20de%2C%20fr%22%20%7D%0A%7D%20GROUP%20BY%20%3FbookLabel%20%3FauthorLabel%0AORDER%20BY%20DESC%28%3Fscore%29%0ALIMIT%20100
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Information Service Engineering
5. ISE Applications

56

5.1 What is Information Service Engineering?

5.2 Knowledge Mining and Information Extraction I

5.3 Knowledge Mining and Information Extraction II

5.4 Hands On Data Analytics Example

5.5 Semantic Annotation

5.6 Semantic Search

5.7 Exploratory Search



Information Service Engineering, Prof. Dr. Harald Sack, FIZ Karlsruhe - Leibniz Institute for Information Infrastructure & AIFB - Karlsruhe Institute of Technology

Information Service Engineering
Lecture Overview

1. Information, Natural Language and the Web

2. Natural Language Processing

3. Knowledge Graphs 

4. Basic Machine Learning

5. ISE Applications

57
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5. ISE Applications
Bibliography
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● Web Annotation Vocabulary, W3C Recommendation, 23 February 2017

● Exploratory Search Implementation at SciHi.org

● T. Tietz et al., refer: a Linked Data based Text Annotation and Recommender System for 

Wordpress, Proc. of 2nd. Int. Workshop on Visualization and Interaction for Ontologies 

and Linked Data 2016, co-located with ISWC 2016, Vol. 1704, pp. 28-40. 

(...only if you want to go deeper into exploratory search)

https://www.w3.org/TR/annotation-vocab/
http://scihi.org/around-the-world-in-80-days/
http://ceur-ws.org/Vol-1690/paper102.pdf
http://ceur-ws.org/Vol-1690/paper102.pdf
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5. ISE Applications
Syllabus Questions

● How can Semantic Technologies improve traditional keyword-based Information 

Retrieval?

● What is entity-based search? 

● What are the advantages and drawbacks of entity-based search compared with 

traditional keyword-based search?

● Explain exploratory search.

● How can Knowledge Graphs be leveraged for exploratory search?

● What is the difference between exploratory search and recommender systems?
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To be continued (Winter Semester 2021/22)

Information Service Engineering
Project Course - Praktikum

Can also be credited as

SEMINAR

60

Registration open: https://portal.wiwi.kit.edu/

Participation is restricted to 15 students max.

https://portal.wiwi.kit.edu/ys/3797
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Representation Learning 
on Knowledge Graphs
Seminar WS 2021/22

Representation Learning 

on Knowledge Graphs

61

Registration open: https://portal.wiwi.kit.edu/

Participation is restricted to 10 students max.

https://portal.wiwi.kit.edu/ys/3798

