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Why?

Instead of blah-blah about the information overload and the 
biggest library created by the human kind …
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Semantic Annotation, Indexing, and Retrieval

• A platform offering software infrastructure for:

– (semi-)automatic semantic annotation of text 

– ontology population

• Store the extracted facts and reason on top of them

– semantic indexing and retrieval of content

– query and navigation involving structured knowledge

• Based on Information Extraction (i.e. text-mining) technology

• It was designed to enable Semantic Web applications …

- by providing a metadata generation technology

- in a standard, consistent, and scalable framework 

- But appeared suitable for Knowledge Management and BI
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What KIM does? - Semantic Annotation
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Simple Usage: Highlight, Hyperlink, and…
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Simple Usage: … Explore and Navigate
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CORE: Co-occurrence and Ranking of Entities

Be able to efficiently query for:
• Number of appearances and popularity of entities

Q1: How often has a company appeared in the international business 
news during a given period ?

• Co-occurrence of entities
Q2: Give me the people that co-appear with telecom companies 

• Combination of the above with semantic queries and Full-Text 
Search, time-constraints, etc.
Q3: Q2 + where the documents from 2004 contain “fraud” and the 

company is located in South-east Europe
• Popularity ranking

Q4: the 5 most popular persons for each month in 2005, based on news 
for South Africa, showing a timeline of their ranking
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CORE: Scale and Applications

• Allow such queries in *efficient* manner over data with cardinality:
– 106 entities/terms in 107 documents (tens of millions)

– 102 entities occurring in an average document

– managing and querying efficiently 109 entity occurrences!

• Detection of “associative” links between entities
– based on co-occurrence in context; 
– an alternative to extraction of “strong links” by parsing local context

• Media monitoring: the ranking is as good/relevant/representative 
as the set of documents is

• Computing timelines for entity ranking or co-occurrence
– “How did our popularity in the IT press changed during June”

(i.e. “What is the effect of this 1.5MEuro media campaign ?!?”)
– “How does the strength of association between organization X and RDF 

changes over Q1 ?”
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CORE Search
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Name Restriction
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Co-occurring Entities
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Co-occurrence…execution
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Arnold’s Popularity
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The  Documents, Forming the Peak
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How KIM Searches Better

KIM can match a Query:
Documents about a telecom company in Europe, John Smith, and 

a date in the first half of 2002.
With a document containing:

At its meeting on the 10th of May, the board of Vodafone 
appointed John G. Smith as CTO

The classical IR could not match:
- Vodafone with a "telecom in Europe“, because:

- Vodafone is a mobile operator, which is a sort of a 
telecom;

- Vodafone is in the UK, which is a part of Europe.
- 5th of May with a "date in first half of 2002“;
- “John G. Smith” with “John Smith”.
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Entity Pattern Search
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Pattern Search: Entity Results
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Entity Pattern Search: KIM Explorer
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Graph Knowledge Explorer
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Predefined Pattern Search
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Pattern Search: Multiple-Entity Results
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Pattern Search, Referring Documents



KIM Semantic Annotation Platform

#28

30 Sep, 2006

Document Details
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KIM Constituents

The KIM Platform includes:

• KIM Server – with a set of APIs for remote access and integration

• Front-ends, end-user facilities, ready to use:

– Web UI – for zero installation access;

– A light-weight semantic annotation plug-in for Internet Explorer. 

• Massive Common World Knowledge

– Ontologies (PROTON + KIMSO + KIMLO) 

– KIM World KB
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KIM is based on …

KIM is based on the following open-source platforms: 

- GATE – the most popular NLP and IE platform in the 
world, developed at the University of Sheffield.
Ontotext is its biggest co-developer.
www.gate.ac.uk and www.ontotext.com/gate

- Sesame – RDF(S) repository by Aduna B.V. 
Ontotext is its biggest co-developer.
www.openrdf.org

- Lucene – an open-source IR engine by Apache. 
jakarta.apache.org/lucene/
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KIM Architecture
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People Search for People

A recent large-scale human interaction study on a personal content IR 
system, carried out by Microsoft ([10]), demonstrated that: 

“The most common query types in our logs were People/places/things, 
Computers/internet and Health/science. In the People/places thing 
category, names were especially prevalent. Their importance is 
highlighted by the fact that 25% of the queries involved 
people’s names ... . In contrast, general informational queries 
are less prevalent.”

[10] Dumais S., Cutrell E., Cadiz J., Jancke G., Sarin R. and Robbins D. 
Stuff I've Seen: A system for personal information retrieval and
re-use. In proc. of SIGIR’03, July 28 – August 1, 2003, Toronto, 
Canada, ACM Press, pp. 72-79.
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Semantic Metadata in KIM

• Provides a specific metadata schema,

– focusing on named entities (particulars),

– also number and time-expressions, addresses, terms, etc.

– everything “specific”, apart from the general concepts.

• Defines specific tasks for generation and usage of metadata,

– which are well-understood and measurable.

• Why not metadata about general things (universals)?

– Even partial descriptions are too complex (think of Cyc and WordNet)

– But one can easily extend KIM in this direction

• The particulars seem to provide a good 80/20 compromise

– They also appear to be key  “characteristic features” of texts
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Semantic Annotation of NEs

A Semantic Annotation of the named entities (NEs) in a text includes: 

- recognition of the type of the entities in the text
- out of a rich taxonomy of classes (not a flat set of 10 types);

- identification of the entities, (identity resolution):
-this problem is similar to “record linking”, “co-reference resolution”

The traditional (IE-style) NE recognition approach results in: 
<Location>Barbados</Location>

The Semantic Annotation of NEs results in:
<Island ID=“http://...#Island.1234”>

Barbados
</Island>
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KIM Information Extraction Pipeline 
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World Knowledge in KIM

Rationale:

- provide common knowledge about world entities;

- KIM bets on scale and avoids heavy semantics;

- minimum modeling of common-sense, almost no axioms;

- Represented in OWL Lite (actually, OWL DLP – a tractable dialect)
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Ontologies

- PROTON - a light-weight upper-
level ontology;

- 250 NE classes;

- 100 relations and attributes;

- covers mostly NE classes, and to a 
smaller degree general concepts;

- Modules: System, Top (on the 
right), Upper, KM

- Couple of KIM specific ontologies: 
KIMSO, KIMLO

- A common basis for domain 
extensions

http://proton.semanticweb.org/
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Ontologies II
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KIM World KB

A quasi-exhaustive coverage of the most popular entities in the 
world …

• What a person is expected to have heard about that is beyond the
horizons of his country, profession, and hobbies.

• Entities of general importance … like the ones that appear in 
the news …

KIM “knows”:

• Locations: mountains, cities, roads, etc.

• Organizations, all important sorts of: business, international, 
political, government, sport, academic…

• Specific people, etc.
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KIM World KB: Content

• Collected from various sources, like geographical and business 
intelligence gazetteers.

• So, it is all predefined? … NO, KIM learns from the texts. 

• The KIM World KB only provides the seed, the “common 
culture”, which is:

– basic, being referred to often, so it has to be modeled well;

– hard to extract from regular texts, because the authors expect 
the readers to know it:

• in reports and news articles, nobody bothers to explain what 
“Asia” or “United Nations” stands for.
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KIM World KB: Entity Description

The NE-s are represented with their Semantic Descriptions via:
- Aliases (Florida & FL);
- Relations with other entities (Person hasPosition Position);
- Attributes (latitude & longitude of geographic entities);
- the proper Class of the NE.
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The Scale of KIM  World KB

429,03564,589- Alias:

6,3546,022- Person:

146,2627,848- Company:

146,9698,339- Organization:

4,4174,400- City:

4,2624,262- Province:

261261- Country:

35,59012,528- Location:

205,28740,804- Entity:

Instances

5,200,0171,014,409- after inference

2,248,576444,086- explicit

Full KBSmall KBRDF Statements
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KIM Scaling on Data

• To manage ontologies and KBs, KIM uses OWLIM 

– OWLIM is a high-performance Sesame SAIL with OWL inference

– SwiftOWLIM is the fastest OWL machine, even on desktop PC

• It can load and infer over 7M statements, LUBM(50), in 6 min.

• Processing speed 40,000 Statement/sec.

– BigOWLIM is the most scalable OWL machine

• It can load and infer over 1 Billion st., LUBM(8000), in 69h!

• On average, each entity is described by 10 RDF statements

– I.e. BigOWLIM can handle 100 million entities; 

• KIM can index and manage 1M documents on $5000-worth server
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KIM Cluster Architecture

• Scalability has been identified as a critical issue for: 

– the processing of large volumes of data, so that statistical 
information extraction (IE) methods could be designed and trained; 

– the enabling of public metadata-on-demand services

• Extensive scaling should be enabled, and there comes the KIM Cluster 
Architecture. Here are some of its features:

– support for a virtually unlimited number of annotators (the components,
performing the computationally most expensive processing); 

– centralized ontology storage and querying; 
– centralized meta-data (annotations) and document storage, indexing, 

and querying; 
– support for multiple crawlers (or other data sources); 
– dynamic reconfiguration of the cluster (e.g. staring new crawlers or 

annotators on demand). 
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KIM Cluster Architecture III
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Cluster Architecture – An Overview
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Sample Cluster Configuration

Crawlers

Annotators
Crawler

Annotator

WWW Server

Cluster 
Console

Web 
UI

Annotation 
Server

Document ServerOntology Server

Semantic 
Repository

Master Instance
Generator Master KIM

CoreDB Doc. 
Store

KIM Cluster

Input Queue

1:store doc

3:get doc ref

5:populate

6:store annotations

Tape Backup

2:put doc ref

4:load doc

KIM Query

SAN

7:query

Output Queue

Legend:

Component Machine

query dataflowindex dataflow
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General-Purpose and Robust

KIM is:

- open-domain – take an arbitrary document and annotate it;

- robust – it processes thousands of documents every day:

the News Collector uses KIM to annotate and index the news 
that are daily emitted by a dozen of the leading news wires

- intended to be used as a back-end infrastructure:
- like the DBs and the Indexing engines;

Applications, which are built on KIM, take its “basic intelligence” and 
“educate” it for the particular task, domain, context…

- e.g., a company would probably extend the KB with data from its CRM 
system.



KIM Semantic Annotation Platform

#54

30 Sep, 2006

KIM Applications & Customization

KIM can be customized by:

- changing or extending the ontology;

- adding more world or domain knowledge;

- developing new GATE-based IE applications;

- tuning the lexical resources;

- implementing new front-end tools.
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Wrap Up

KIM is a platform for: 
- semantic annotation,
- ontology population,
- semantic indexing and retrieval,
- providing an API for remote access and integration,
- based on Information Extraction (IE) using mature HLT 

(GATE).

KIM offers: 
- text-mining powered by massive world knowledge;
- robust, scalable, general-purpose, off-the-shelf platform!
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Thank You

Give KIM a try

http://www.ontotext.com/kim

Download the Internet Explorer annotation plug-in

Play with the Public annotation and search services


